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The remarkable facility with which cubyl systems undergo skeletal rearrangement in the
rresence of silver(I) ioms was described initially in 1970.°3 Subsequently, it has been
shown with seco-cubyl diesters that small incremental strain differences have little effect
on the rate of reaction.®* In contrast, electronic effects exert appreeciable kinetic in-
fluence. 105 As yet, no attention has been paid to the stereochemical aspects of such
isomerizations. Because important mechanistic imformation can in principle be derived from
this source, we have initiated a study of Ag+ promoted reactions which are expected to re-
veal pertinent stereochemical effects and repart here our mitigl findings.

When a substituent is positioned at C4 in a cis-9,10-A1supetituted 1,8-bishomocubane
as In ], the resulting unsymmetrical structure can conceivab. s participate in fur distinect
yet interwoven pathways (Scheme I). Should Ag+ complexation occur on the cyclobutane face
more remote from the 9,10 substituent pair (ef 1A), 2 and 3 could be produced. During
these transformations, the c“’5 bond must rotate by approximately 90° in either of two
directions. Should steric factors assume importance in the transition state of kinetic
consequence, the formation of 2 would intuitively be expected to be less favarable than
the pathway glving rise to 3 because of developing non-bonded R--Ag+ interactions in the
former. Conversely, if the R group contained a donor heterocatom with favarable coordina-
tion properties for Ag+ ,6 then 2 could arise preferentially. Like considerations can be
applied to 1B. Final products & and 7 would then arise in proportioms determined by the

relative rates of the four processes shown.
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Two other comsiderations merit brief mention. Firstly, since the sole structural
feature which distinguishes 1A from 1B 1s the spatial orientation of the 9,10-substituents
and because a change in the nature of these groups could affect the preequiliteium balance,”
diester derivatives were employed in the present study. More importantly as relates to
mechanism, we point out that initial migration of the more highly substituted bond (a) in
1A leads to T whereas in LB this process (now involving v’) affords isomer 6. As a result,
ultimate phenomenological distinction between the various competing pathways is further
complicated.

The isomerization of la with 0.0161 M gilver perchlorate in anhydrous benzene led to
the formatim of 6a (82%) and Ta (18%) in high y:Leld.B These diesters were separated

chromatographically and their respective structures were assigned initially on the baais
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Figure 1. A structural view of 8 as determined by X-ray analysis.
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of Eu(fod)g-shifted nmr spectra. Confirmatory datum was derived from 1ithium aleminum hy-
dride reduction of the major product and reaction of the diol with p-tromobenzenesulfonyl
chloride in pyridine. The stereochemistry of ditrosylate § was established unequivocally
by three-dimensional X-ray analysis (Figure 1). FPrecessim films revealed cmly inversion
symmetry and diffractometer measured cell constants were a = 17.40(1), b = 10.34(1), '

¢ = 10.05(1) &, & = 66.48(3), B = 91.58(3), and ¥ = 126.06(2)°. faalc for 2 = 2 was 1.66
g/cc and Popg (flotation) was 1.64 g/cc. All unique reflections with-8-< 25 were collected
on a fully automated Hilger Watts four-circle diffractometer with an approximately cubilc
crystal 0.1 mm on an ¢dge using Zr-filtered MoKy radiation. A systematic decrease of ~15%
was observed for the periodically mmmitared reflections. A total of LUT3 reflections were
measured of which anly 1657 were judged observed after background, Lorentz, and polariza-
tion correction. The sharpened three-dimensional Patterson synthesis was readily deconvo-
luted in the presumed space group Pf and all 33 remaining non-hydrogen atoms were clearly

revealed in the subsequent Br-phased electron density synthesis. Full-matrix least-squares
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refinements smoothly converged to the present minimm of 12.1% for the unweighted dis-
crepancy index. This relstively high value is attributed to sample decamposition for which
no correction has been made.

Exposure of 1b to Ag’ nder identical conditions afforded enti isomer 6b (63%) and
syn isomer Tb (396). Elucidation of structure in this case was achieved by conversion of
€} to trimethylsnoutene 9 which was identical with the hydrocarbon produced by hydride
reduction of 8.

Consequently, a preference for formation of the respective anti iscmers without r_egard
for whether R is an alkyl group or an oxygen-cantaining substituent has been demonstrated.
Determination of whether 6g and &b result exclusively, predominantly, or competitively
from pathway b or b ' must await the results of further studies now in progress aimed at
geining insight into the rreferential proximal (i.e., 1B) or distal (i.e., lA) coordination
of Ag” to the bishamocubyl framework.®
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