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The remarkable facilitywithwhichcuhyl systems undergo skeletalrearraugement in the 

pesence of silver(I) icm was described initially in 19'70.s Subsequently, it has been 

showu with seco-cubyldiesters that smll increnuntal strain differences have little effect 

cm the rate of reacticn.4 In ccmtrast, electrcmic effects exertappreeiable kinetic iu- 

fluence. ly5 As yet, no attentim has been paid to the stereochemical aspects of such 

iscmrerisations. Because important nmhauistic inUormatim ca in principle be derived frcaa 

this source, we have initiated a study of Ag' prcmoted reactions which are expected to re- 

veal pertinent stereochemical effects and report here our initial findings. 

When a substituent is positicrmed at C4 iu a cis-p,lO-MmAxtituted 1,8-bishomocubane - 

as in L the resulting unsymmtrical structure cm conceivabJ participate in P'm distinct 

yet interwoven pathways (Scheme I). Should Ag+ complexatian occur 0~. the cyclobutsue face 

more remote from the 9,lO substituent pair (cf &), eand fLcould be poduced. During 

these transfcumatims, the C+,e bondmustrotate by approximately 90° iu either of two 

directicms. Should steric factors assume importance in the transitica state of kinetic 

consequence, the fore&ion of itwould intuitively be expected to be less favorable then 

the pat- giving rise to fibecause of developing nm-bonded R--Ag+ interactions in the 

former. Cmversely, if the R groupcmtained a danor heteroatcmwithfavmable coordina- 

ticm properties far Ag+,6 then 2, could arise preferentially. Like camiderations cau be 

applied to &.. Final products band 1 would then arise iu proportions determined bythe 

relative rates of the four processes sham. 
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~8 R = CHS; b, R = CH,OAc 

Two other ccmrideratiau3 merit brief mntion. Firstly, since the sole structural 

feature whicXdistingui&hes &frcm l&is the spatial orientstim of the 9,10-eubetituente 

and because a change in the nature of these groups could effect the peequilibrlumbalmce,7 

dieeter derivutivee were employed in,the present study. More importantly as relates to 

mechanism, WB point out that initial migratim of the more highly substituted bond (a) in 

~le.ads to Zwhereas in J&this pocees (now involving b’) affords iearner 6: As a result, 

ultimate @enaa?.nolagice.l distinctian between the various ccqeting pat- is further 

complicated. 

'&e isomerizatlcn of &with O.Ol61M_silver perchlorate in anhydrous benzene led to 

the fcmmtiaa of 6a (88) and & (l@) in high yield.* These dieeters were eepareted 

chrcmatographically and their respective structures were assigned initially on the basis 



of Eu( fod),dif%ed nmr spectra. calfirmrfcry datm WM derived from lithim al~usl hy- 

dride reductim of the major poduct and reacticm of the dial with E-kamDbenzenesuU'cmy1 

chloride in pyrldine. The etareochemistry of dlbroeylate &was ertabliahed unequivocally 

by three-dimeneimal, X-rv enalyeis (Figure 1). Pracerrim fFZme revealed mly inversion 

symmetry end dlffIxctm&er meaeured cell cm&ante were a, = 17.40(l), b_= 10.34(l), 

~-lO.05(l)ii,ar=66.48(3),~.gl.58(3),andy426.O6(2)0. ~~fc~z=2waal.66 

g/cc and foba (flotatim) was 1.64 g/cc. W unique reflectlcms with44 25 were collected 

on a fuUyautamrtedRilger Watts four-circle dlffractappsterwltben approxlz&ely cubic 

cry&al O.lmn an an udge using zr-filtered M& radiatim. A syatenmtlc decreaee of -19 

was observed for the periodicallyma~itaredreflectlme. A total cf 4473 reflectimr were 

Imaeured ofwhich mlyl657were judged observedafter mound, Larentz, aud polariza- 

tion correctlm. lhe sharpened three-dirpeneimal Fatterem eynthesie was readily decmvo- 

luted in the preewd spsce group Pimd all33 reumlning ncm-hydrwen atomswere clearly 

revealed in the subeequentE?r-phasedelectron densltysyntheeie. Full-~~~trixlea~t-equarer 
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refinements smoothly ccmverged to the present minimum of lZl$ for the unweighted dis- 

crepancy index. This relatively high value is attributed to sample deccmpositicm for imicb 

no correction has been ~~353. 

Exposure ofl~toAg+ mder identicalconditicns 8fforded anti isomer 6&(65$) and 

syn isolmr E (3%). Elucidaticm of structure in this case was achieved bycmversicm of 

6~ to trimethylauoufane Ewhichwas identicalwiththe hydrocarbon produced by hydride 

reducticm of & 

CansequentJy, a preference for fcarmaticm of the respective snti iswrs without regard 

fcr whether R is en alkylgroup or en axygen-ccnt8iniu.g substituent has been demcmslxated. 

Determinatim of whether $and 62 result exclusively, predcminsntly, or canpetitively 

from pathway b or b'must await the results of further studies now in prcgress aimed at 

gaining insight into the preferential proxin8l (i.e., I& or distal (i.e., g) coordinaticm 

of Ag+ to the bisholDDcuby1 fremwrack.' 
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Both through-bend and through-space effects are likely operative. 

Product caupcsitims were determined by nmr enalysis of repurified reacticm mixtures. 
Satisfactory elemental analyses and cetible nmr spectra were obtained for 8l.l the 
new caupoucds. 
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