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iustabkprimnryadduct.‘Inap&ouspaper~welmd 
dc~therektivestPbititiesofvarious~of 
thispdmuyadd~aodfomdthe5-mcmba-edring 
12&triox~astheIwdstabk*Theconcerted 
c~~of~~o~~~,~we 
conhkd that the pathway sqigested~~ Kuczkowski & 
~~kv~~~~v~~~,~a 
low-enerjJy prucess, likely to be responsii for tlM 
s-&inkal features of the reaction Newcrthekss, 
thisdidnotrukoutaposstMenoas&reosekctivecom- 
pctitivemechanism(Section1),wbereasingkGGboad 
isfifstbrokcn,togivedhdkd1,wbkhsp&sfmtbcr 
into a carbonyl and a carbonyt oxide. 
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C~boadlength.LiLefortbeBntstep,wecarriedouta 
tIt?u gross calculation, optin&d the traMSon state, 
ltWV~theperpmeterrOftbeiD~pOiU~ 

lldCaknlataItheenerpycurveillextcnded~sCt.Au 

lll0ngfhCl-lMion~all<HCCaad<ocCppsler 

havebeenkept~,rsweUostbe<HCHsad<HCO 
an&!ks.7llepym&ahuation8ofbothaubotuareequal 
anddefinedaaan<HCCangk.‘Ibetransitionstateis 
attaidforc-c=z.14A,anditsoptimizedpercrmeters 
are: OG= pi+ ~~g3~,ao4~13~7~ 
-P- 
energy p&k. (shown in Pi 2), has 80 energy of 
-301.936 haruees, extremel close to the vahre cal- 
culated in our previotui pape #v (- 301.929 harue&, in the 
sattRcIandbasi8conditioIc3,fort&tranaSmstateof 
theconcertalreact& 
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TbeIIrstpredic&ofourcalcuMonsisaveryfacile 
ringopenin&sinceonly9.7kcd/nldarere$ukedforthis 
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of Benson9(13~2kcd/mol).Forthispartoftheenergy 
curve(Fig.2a),oaecanexpecta EasoMlerehabihtyof 
thenmthodweuse,sinceourCI,invdvingthesimple 
anddoubkexcitationsfromtheG-OhondingtotIxzO 
antiio@it+r,is8elRmIIycoA&7aluweIl 
~~&Ag.als. @*any rate, a-lack of CI w&d 

tmmubonstatewtthreapecttothe 
satu&aI initial trioxolane. 

Ontbeotherhat&ourcdculatumssu&p?stthat,for 
taeC&+?eSpl&&hpth8&pwheaadcdXUtUI 
ml!&dMw~eqUanyprobrbk.IMkUl,bothtransition 
8t&SbilVCbMIlcslcnlotedhtbCMmcbesisrd,Witll 

the same 3X3CI, which ia -t for the same 
reason:lackofCIinvdvhtgtbenaacentro&it&ofthe 
aldeltyde and the carbonyl oxhk. FUthmME, the 
results of a large CI and a 3x34X in 4-31G basis M& 
havealr&ybeencamplvedinashnilarcaae,thecon- 
U?rtUlandstepwisellydKQMl&3tractionftDmdiiId& 
tbediReEucebetweenhothactiva&em?r&doesnot 
depend, within 2 kcal/mol, on the type of CL” Never- 
theh?M,iflnucalculatedrdativerlt&h&sofbothtran- 
sitionstatesareEaaoMbQnli&le,theaamedoeanot 
holdbuefortbeab&tteactiv&nenergy.Becauseofa 
lack of ‘D electron correlation, WT cakuMal activation 
energy (33 kcal/md) is ovaestimrted. In out previous 
paperPwegrosalyestimatalthktam&tionenergyby 
performinganadequateCIiamiubnalbuis*and 
assu&gthattheresulting~wasLept.atkalu 
in a 2:3 ratio, in extended lmsia set. Thin #ave an 
ectivetioneaergyofll-llLcaVmol,wbichiswtingood 

agreement with the -mical ec3thths of 
O’Ned amI Bhuustein.” They evahutted the activation 

the carbonyl oxide by charge polar%ion. Two points 
arenoteworthy:(i)thislaststab%&onseemstobe 
tuxkrestimated since GoddardI found a 19.4 kcal/md 
gepbetweenthelowestaingletaruItripletstatc3ofthe 
catbonyl oxide, and (ii by as&ii to the nascent 
carhonyl oxide haIf of the resonance energy, O’Neal and 
Bhnnatein assunnxl the transition state to be half-way 
between reactant and products. This assumption can be 

the atepwiae one, and to mA in the aldehyde. This 
sqgesta that both tran&ion states resemble products 
mtherthanreactanta,andareconsistentlystabilizalby 
chaQepoMauouLastly,Pitts”considmdonthe 
basiaofareviaaiO’NealandBlumsteinmcchaniam,the 
c&geelne&l&ttooccurody25slowerthanthe . 

iabeam fram din&cd 1, which nquim 8* 
zQk&nol.” Si this diradhA is formed from the 
trioxolane with a 9.7 kcalhol barrier (our calculation), 
andisdightIystab&ednlativetothistnnshionstate, 
onesee6thattheactivationenergyoftheCriegeesplit- 
tin8 is presumably lower than 2630 kcal/mol. 

ourcalculation!3soggwtthatbotllstepwiseandcoll- 
LwtedcriegeesplittingraIuirethesameactivatkm 
energy,ahhoughthereremainsanuncertaintyahoutits 
abadutevalue.Theconce&dmechanism,withan 
envdope-lile transition state, has been shown by Kucz- 
kowaki’to5ttbestereochemicalte&nciesofthereac- 
tion. at leaat when the okfln bears small substituents. 
The stepwhie mechanism is non stereoselective, since 
or&- and qw- carbonyl oxides are ituiiKerently formed 
by~proceas,duetotheverylowenergybarrier 
sepruatiaetbevahE8~==%PaltdQ=-9tPitldhadicrl1 
(0.6kcd/mol w to our conformational aualysia in 
!TTG-3G baais set). 

ll.tesumofbothmechanianlsisthusin~ 
withtbesteM&u&yofthereaction. 
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