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LWIS ACID CATAL= llFzu&aITIoN CF DIAmuwm 
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(Received in USA 14 August 1967) 

&apiro'has recmtly sbmm thattheproduats of the aproticbasiodeoaaposition 

of osmpbor tosylhydrasone are dgnifioantly faltered by the preseuoo of smtal ions. lhe 

perosntags of oamphem, the produot e5peoted of a carbouiu5 icn prooess, increased from 

*to SO$as thebasewas chaugedfra5silver carbonate tolithimhydrideto almdmm 

isopropo5ide. Hspostulateda carbeue-Lewis aoid ocmplexas the rearrangingintenssdiate. 

We have observed pbenyl a& all@ shifts in the Lewis acid oatilyssd decaaposition 

of 2-phe4vl-2-smthyldia5opropaus. The possible involvfmsutof the oarbonimion asan 

epla5ation of these rearranga3entt3wcls dladnatadby a oareful study of the proton catalyzed 

decmposition. 

To a 0.1 I solution of 2-phex@-2-1nethyl diasopropane*, III, in hexane less than 

l/10 the stoiohicsmtxio equivalent of acid was added'*. lhs reactions were complete in 

less than ten minutes as indicated by the loss of color and the quantitative evolution of 

nitrogen. The results are given in Table I. 

* 2-Pbsuyl-Z-methyl diaeopropaue, III, was prepared in excellent yield as showu below. 
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No uitrogeuwas svolvedduriug the reaotion of the nitrosouretben, l&with sodium 
methoxide a5d the subssqueutll@m9ysis indioatingnQ$7.&#&u~ 
~&gg y&&g mgpid, a possibility clearly indicated by IGx 

** I5 ths absemoe of catalysts the half-life of III is about two days in hexme at 69'. 
All proton and Lewis acid deaompositions were carried out at room temperature with 
half-lives varging fro5 seoonds to five minutes. 
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3 3 3 3 
Ph 

* 
2-h xai 433 + Ph -I% dlf 2-3 + R aMi + F%-cai2 IL 2 

Id Iv v VI VII 

CatApt polefIns Iv Iv V VI VII MQ 
air 

Bculsoiooaid 80' 5.5 a.3 9.0 24.0 52.0 6.7 

StUIMoaoid 90 3.0 9.0 Il.0 24.0 53.0 6.7 

Aoetiosoid 700 4.5 8.0 9.0 22.0 57.0 7.5 

a.) Produota lr8re aepmatad by v.p.o., u cling a 15 it. mw o&ml at 9o", md idmtlfl~ 
b vriison of their I.R. qmfza with thorn of known mqlm. 

b.) Phe~+ to m~lm%grafiion rptitude. correoted foortheprm4no~ of two lmt&%groupcl. 
0.) Ihe O&W pro&ot~, obtaInedin about 2@, oontaiaad the ortenr ofpheaylmdmeUxy1 

ni~ationinabauttbe~~ratio8atheao~~ndingol~. Sub&antiJ.pmount~ 
of nwphyleatsr, the 

d.) 
unrerangadproduot,wpr observed. 

%a mall balmma In all 05606 war over gO#. 

hmdbllythe mmr.stioaf ph~ltomethJT1ldgMtion~~~nob6~~dootb~ 

prooessespostulatad to involve tie rmophyloetion,~, the nitrow l oiddemdnation of 

neophyl aadm.1, 
4 
tie deoxUe8tionof neophylaloohoX,.theeleotrciLyed8 af the SodAms tit 

of 3-ph~l-3-n~4tbylbu~o aoldudtbo thmmldeocmposltion of tbenltrosourethnn,II, 

amitAeoorre6pondingnitro.soben8mide5*. -IhIs oonrdr~tbehaviorof the neo&rloatlon 

aaoksrmo~~tiothera~trroftbe~sa~~~~d~~ition6. 

Borontrifluorldeetimusta, boron tri&lorlde, tAmetbylborata, almlxnn~ahloride~ 

almlnuaieopropozddeandmerourlolodida oatalyso thedeoaqositionof 2-phe&*2nwMyl 

dia5opropano in hacane. Ihe remits are givenin Table II. 

lheukxpeotedeapsot of thlsworkis themu India orlminate miption of phony1 or 

tMhylobrervedfxu~theborontriflnorlde oatalysaldoaompositionandthe gra&aldmroase 

In thir indisWti &araoterof the rearrangmmtaa the Iswir ooidis changed. 

lhatths neophyloation omnotoooomoda~ thase remilt61~ timtfraa our Study 

of the proton oatalymd deompositions. Further, a oarboniumlonproamrwoaldrequire the 

presenoe of wrter. Wehaiwbeem solupulou*aoraful to woidthepremmoooflmtor. Meed 

* lhopartioularr of the69 reaotLonsuillbepuUl.shed ahor-. 
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ph 
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-2-3 + ph -Li -cE3 + Ph-cH2- 2 

* 
iif_ V VI VII 

oatelpt” 4sN2 $diiYn Iv Iv v VI VII PhIho 
tram al6 

asa 100 90 4.4 53.0 5.1 21.0 16.0 1.2 

Ecl3 100 95 7.6 14.2 1l.2 2~6 45.5 4.0 

B(OCh)? 94 90 7.4 14.0 13.0 16.0 49.0 3.8 

Al*3 95 95 5.9 14.0 20.0 23.0 37.0 3.0 

w+w7)3 90 78 6.3 8.3 24.7 2l.O 37.8 2.9 

w2 100 95 2.7 12.1 0.8 n.4 7.3 xl.1 

a.) The results are the average of at least three runs. Ihe oorrelatlonbetxeenvarioue 
nmswas exoelleplt. 

b.) The aatalystnas always lese than 0.1 x moles of III. 
0.) Phe& tomsthylmigratAonapt.itude. 
d.) Addad as boron t&fluoride etherate. 

Correoted for the preaenoe of two mstbyl groups. 

whenpreoautdon8 are not taken to avoidwater, orIUPflIsfBPj9~~ 

(glvlng a 5 x10w3 M. oonoentzatdon of water) ~~rptippf~fg~minrntion 

~~~SAQnwd?zLDrotoncatalasddewnmaaitiania** 

~nmchn~stiopathwaywhich aoocmwdatas the experimental resulteis indioatedbelow.** 

a -3 $-f Pd -F3 

-BF3 7z=ai-m3 + Txx2cH3 
Ph PC 

'Ihia~~eohania~postulatee tie aotualrearranging spedes tobe alewls acid-oarbane oauplex. 

l lhie obmrvationhaa beenmadewham the oatalyatvae either Bl3, BCl3 or AlQ3. 

** Zhe detailswhioh result in thedistribution be&men hnninalandinternalol~sare 
be&g investigated. 
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dints a change in the Lewis acid would involve a different rearranging species, the 

mchanism tiCd.Y MMxmodateS the variation of product composition with I,e~&s acid catalyst. 

lhe rearrangsmat involves charge sepwation. Ihis electrostaticworkis cuapensated 

for by the formation of a 3' cation and the relief fma the unfavorable ind~0tiv0 affect 

rO&ting from the presenoo of both an electron deficienoy and an electron-withdrawing 

substituent on the carbenic site. Analogies for the titter effect~reappamtti the anti- 

Markow&koff additions of HX to vinyl groups bearing -S~(O(~)~~ or -CF 
37 

substitmnts. 

CZ-I~=CH-SI(C~~~)~ + HX \ XC&-Ci@i(CH3)3 

CHpx-CF3 + HX - X++H+F3 

one might expect that the more electronegative the Las acid epcies in the cwbem 

complex, the more reactive the ebd,roph~lio site adjaoent to it. It is interesting *t 

in cases where tbo eleotronegativiw of the Lewis acid species may be similar, the eldm . 

chloride-aloninwnisopropoxids and theborontriohloridrtrimethylborate, the obssrved 

ratio of phewl to methyl migration is the same. me range of Lswis adds studied shows 

that the electron deficiency in the carbene complexes can be made either more or less 

discriminating for phi1 or methyl migration than is the neopiwl cation. 

lhe occurrence of I,3 ehifts in carbene canplexes is under duon Using suitable 

isotcpiolabeling sxperiments. 
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