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ketone, mp 20.5-22.0° (Anal. Found: C, 81.2; H,
10.6), which was then treated with methyllithium fol-
lowed by iodine-catalyzed dehydration. The major
and minor products were identified as IV and V, re-
spectively, by examination of the width at half-height of
the nmr signal for the vinyl proton.?

We have not yet found evidence for the presence of
any other tricyclic materials. Spectral data on the
ketone mixture suggested the presence of up to 16 97 of
bicyclic material as determined by signals in the nmr
for the terminal methylene group and no significant
absorption in the infrared for rrans-disubstituted olefinic
bonds. Moreover, we have unequivocally demon-
strated the absence of the rrans,anti,cis isomers of IV
and V in the hydrocarbon mixture by establishing the
nonidentity of any of the vpc peaks with those of
authentic samples.'* It is therefore evident that the
major product of the cyclization of the acetal I is tri-
cyclic material which appears to be formed stereospecif-
ically with respect to the ring fusions, We are now
examining the possibility of producing higher polycyclic
systems by this approach.
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Triamantane
Sir:

The name ‘“‘trlamantane’” has been proposed for I,
“the third member of an adamantalogous series whose
three-dimensional ultimate is diamond.”! Adaman-
tane? (II) and diamantane® (formerly called “congres-
sane’’)! (III) have been prepared from isomeric pre-
cursors by rearrangements catalyzed by strong Lewis
acids. By means of this approach we believe we have
succeeded in synthesizing triamantane (heptacyclo-
[7.7.1.1%15,0112,027,0413,0% ]octadecane, Ib).*

A seven-ring hydrocarbon, C;sHss, was needed as
starting material for I. One of the cyclooctatetraene
dimers, mp 38.5° (IV),® is heptacyclic and can be
elaborated to the desired C and H level. This was
accomplished by Simmons-Smith cyclopropanation®
to V, followed by reductive cleavage of both cyclo-
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propane rings.” These reactions were followed by
gas chromatography and by observing features of the
infrared, nmr, and mass spectra. The exact com-
position of the penultimate material, VI, is not known
with certainty, but this is not at all important for the
present purposes since any CjsH, heptacyclic hydro-
carbon might well serve as a rearrangement precursor
for triamantane. Assignment of general structure VI
has been made on the basis of the expected mode of
cleavage of cyclopropane rings,” the intense m/e 240
peak in the mass spectrum, and the evidence for the
presence of methyl groups (band near 1375 cm™! in
the infrared; resonances at 1.0 = 0.2 ppm in the nmr
(measured in § units) of area one-fourth of the total).

CH,I,
Zn(Cuw)

CH;s

H,pd
2500 psiT CH
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The rearrangement of VI to I was carried out in CS;
solution under an HBr atmosphere using a 1.3- to 3-
fold weight excess of an AlBr; “‘sludge’ catalyst, pre-
pared from AlBr; and +BuBr.® After an initial treat-
ment at 25°, heating at 100° for 4-6 days completed the
reaction. Crystals of I could be obtained consistently
in 2-5.2 97 yields from VI (mp 221-221.5° from acetone;
¢f. diamantane, mp 236-237°3 adamantane, mp
268-269°1), Anal. Caled for CisHa: C, 89.98;
H, 10.02. Found: C, 89.93; H, 10.24.
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The mass spectrum of I was remarkable in the rela-
tive intensity of the parent/base peak at mje 240.
Besides the CjsHes™ peak (39 97), the next most intense
fragmentation peak at mje 91 (C:Hs") was only 97
of the base! This pronounced resistance toward frag-
mentation is a characteristic of adamantanoid mole-
cules.®1011  Besides the usual 2900- and 1450-cm~!
hydrocarbon bands, there are only six other peaks of
moderately weak intensity in the infrared spectrum of
1. This is consistent with a structure of high symmetry,
such as I (point group Csy).

Four separate resonances are observed in the 100-
MHz nmr spectrum of I (Figure 1) at 1.82 (area 2),
1.65 (16}, 1.40 (2), and 1.24 ppm (4). When it is re-
called that adamantane (II) (CH protons at 1.88 and
CH; protons at 1.78 ppm.)!? and diamantane (III)
(all three kinds of protons at § = 1.68 ppm)® give
essentially a single line in the nmr, the multiplicity of
bands displayed by I seems surprising, despite the eight
different kinds of protons in the molecule. However,
II and III are poor models for I, since the structure of
the latter alone is ““folded back” upon itself and C-C
bond anisotropies can produce chemical shift dif-
ferences. As shown in VII, a l-ethyl group in adaman-
tane shields the adjacent methylene groups and de-
shields the brigeheads protons.!?

The methylene groups marked a in Ic should mutually
shield one another. They have no counterpart in
II or III, but are analogous to the indicated ring methyl-
enes in VII. The observed shielding effect of signal
a in Figure 1is 0.41 ppm, measured from the resonance
of the main body of protons, c. The methylene groups
a (Ic) are unique in that there is but one adjacent pro-
ton. A doublet with area four and coupling constant
2.6 = 0.2 Hz!2 would be predicted for their resonance,
and this is exactly what is found.

The bridgehead protons marked d should be de-
shielded by the presence of the third adamantanoid
ring (compare VII). The observed magnitude of this
deshielding is 0.17 ppm (d, Figure 1). Bridgehead
proton resonances in adamantane appear as feature-
less, broad (w, = ca. 10 Hz) bands.!? Because of the
six adjacent hydrogens, the same appearance would be
expected for the protons d, as found. The area
measurement (two protons) also corresponds. More
direct confirmation of the assignments of a and d
was achieved by spin-decoupling experiments. Ir-
radiation of resonance d collapses resonance a to a
singlet. In addition, the two downfield peaks of the
large ¢ absorption are also collapsed, suggesting that
the eight protons (labeled ¢’ in Ic) are responsible for
this feature. Irradiation of a does not affect b.

The two bridgeheads b (Ic) have no counterpart in
II or III, and they can be considered to be centrally a
part of the two diamantane systems which comprise
I (compare Ic and III). Since a bridgehead proton in
adamantane (1.88 ppm) shifts upward in going to
diamantane (1.68 ppm) by 0.20 ppm, there should be
a comparable shift of protons b in Ic. The shift to
higher fields of resonance b (Figure 1) (area two protons)
is 0.18 ppm, consistent with the assignment proposed.
Further, the breadth of this band (wy = ca. 5 Hz)
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Figure 1. The 100-MHz nmr spectrum of triamantane (I); solvent
CDCl;, 6 in parts per million from tetramethylsilane.

is smaller than that generally found for bridgehead
resonances, but this is because protons b have only
two adjacent neighbors each, and a narrower line than
that from protons d is observed.

The mode of preparation employed would be ex-
pected238-10.13 to Jead to the thermodynamically
most stable C;3sHyy isomer. Triamantane (I) is that
molecule. All of the spectral properties of the sub-
stance obtained are in complete agreement with those
expected of triamantane, although the information
supplied is not really sufficiently detailed to establish
the structure with absolute certainty. Accordingly,
we have submitted the material for X-ray analysis.
Nevertheless, we regard the degree of uncertainty in
the structural assignment at present to be so low as to
warrant our claim of synthesis of triamantane.
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Vinyl Proton Abstraction during Base-Catalyzed
Exchange of 2,3-Dihydrothiophene 1,1-Dioxide

Sir:
The role of carbanionic intermediates in base-cata-
lyzed tautomerism of allylic systems is an area of high
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