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A new family of bieyclic compounds have recently been prepared in these laboratories, and
the present preliminary report deals with the synthesis and unusual proton NMR spectra of a
selection of these Bicyclic Hydrocarbons.

Fig. I illustrates the synthetic routes used in the preparation of the Biecyclic Hydro-
carbons. Ketone I was prepared by the conjugate addition of a-naphthylmagnesium bromide to
isophorone (1), and other tetrasubstituted ketones were prepared in an analogous manner (2).
Although formation of the desired bicyclic hydrocarbon (such as V) was effected by acid-
catalyzed cyclization of any or all of the olefins II, IVa and IVb, the simplest route
utilizes acid treatment of carbinols such as IIIa and ITIb. The use of concentrated sulfuric
acid in the cyclization step gave the desired hydrocarbon in 10 to 30% yields. Use of tri-
fluoroacetic acid (TFA) sometimes afforded substantially better yields (in favorable cases, in
the range 50-60%) of cleaner products. The structures of the hydrocarbons prepared by this
scheme are shown in Fig. II, and the methyl proton chemical shifts are summarized in Table I.

The structures of the hydrocarbons follow from an analysis of the proton and carbon-13
NMR spectra of the compounds, together with combustion analysis and mass spectrometric data.

Compound X, arising from cyclization to form & new 6-membered ring, is produced in small amounts

in the reaction leading highly predominantly to VI, despite the considerably greater strain in
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FIGURE 1. SYNTHETIC ROUTES TO BICYCLIC HYDROCARBONS
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Table I, Methyl Proton EMR Chemical Shifts (10% w/w in CDCl3) of Bieyclic Hydrocarbons

s 8 s
Compound 6Mex Mey Mez Meq
v (aﬂ!&ehhc) -0.38 0.86 1.7 1.39
R
VI (aN¢Me3hc) -0.32 0.99 1.80 -
VII ( BI¢Me3hc) 0.l 1.00 1.48 -
Mey VIII (@M, hc) -0.15 0.8  1.30  1.30
(for compounds V and VIII,
R = Heq) X (¢¢ue3hc) -0.07 0.95 1.36 -
X (1,8aN¢Me3hc) -0.23 0.96 1.53 -

the latter. Both electronic and steric factors are very probably involved in the large VI:X
ratio of products. Elucidation of these factors, as well as other details of the acid-catalyzed
cyclization reactions are currently under investigation.

These new Bicyclic Hydrocarbons are of particular interest for their methyl proton NMR
shift data. Large ring-current induced shifts have been very extensively investigated only for
protons lying in or near simple aromatic and heteroaromatic ring planes (the well-known down-
field shifts) or for protons subject to ring current effects arising from rather large n-systems
(3). Data on out-of-plane, upfield ring current shifts arising from simpler arcmatic systems of
well defined geometry, hitherto somewhat lacking, has important theoretical and practical impli-
cations (4). The data now reported should complement that obtained on the larger n-systems, to
aid in our general understanding and utilization of diamagnetic ring current shifts. Work in
progress is directed toward the synthesis of analogous molecular types having methyl and other
groups held rigidly in close proximity to the face of an aromatic ring system, as well as an
evaluation of the relations between chemical shifts and spin couplings observed and both substi-
tution type and bond angle strain effects.
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