[2]Diadamantane, the First Member of a New Class of
Diamondoid Hydrocarbons
Sir:

Hexacyclo[9.3.1.128, 1481918 048]octadecane (I) is
the first member of a homologous series of diamond-
lattice hydrocarbons having condensed adamantane
units with two carbon atoms in common. We have
been able to synthesize I in good yield by AlBr;-
catalyzed isomerization, the method which has proven so
effective in the preparation of adamantane,! diamantane
(I0),? triamantane,® and related cage hydrocarbons.*

We propose to designate I-IV as [n]diadamantanes,
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since all have two adamantane units with one or more
atoms in common. This semitrivial nomenclature is
easily extended to higher diamondoid molecules.®

The isomeric hexacyclic alkane chosen for rear-
rangement to I was 2,2’-binoradamantane (V). When
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2-noradamantyl bromide (obtained in 959 yield by
treatment of 2-noradamantanol” with PBr;) was coupled
with magnesium in ether, V (as a mixture of isomers)
resulted in 7597 yield. Stirring V for 1 hr at room
temperature with a saturated solution of AlBr; in
carbon disulfide or cyclohexane gave a 6097 isolated
yield of a new material, mp 194.0-195.2° (ethanol).
Microanalysis (Calcd for C;sHys: C, 89.19; H, 10.81.
Found: C, 88.96; H, 10.89) and the mass spectrum
confirmed the empirical formula of I. As in other
diamondoid molecules~3% the parent mass spectral
peak (at mje = 242) was also the base peak. The
second most intense peak (at m/e = 185) corresponds
to M — 57; a similar peak is observed in the mass
spectrum of adamantane. ¢b

There are six different types of carbon atoms in I.
The natural abundance, proton-decoupled and single-
frequency off-resonance decoupled !3C nmr spectra
of a carbon tetrachloride solution of I exhibit (CH,),,
(CHy): 4+ (CH),, (CH,);, and (CH), signals at 39.4,
37.5, 32.2, and 29.3 ppm downfield from tetramethyl-
silane, respectively. The long relaxation time of the
quaternary carbons prevents their signals from being
recorded. While the number of signals and their
intensity ratio of 1:3:2:2, respectively, fit the sym-
metry requirements of [2]diadamantane (I), the struc-
ture determination rests on the !*C chemical shift
assignments of model compounds adamantane (VI)}?
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The 1*C nmr spectrum of VII in carbon tetrachloride
reveals CH,, (CH),, (CH,),, (CH):, and (CH;). signals
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at 39.3, 37.4, 33.3, 27.7, and 27.7 ppm, respectively.
The symmetry of VII dictates the methylene shift
assignments. Differentiation of the two methine sets
is based on one being deshielded by 3-methyl groups.
The spectrum of a carbon tetrachloride solution of IIT
exhibits (CH,),, (CH,)s, (CH),, and (CH), signals at
39.4, 31.8, 30.0, and 27.5 ppm, respectively. The shift
assignment emulates that of VII except for the expected
upfield position of C; and C; owing to the influence of
1,3-diaxial interactions from the vicinal adamantane unit.
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All chemical shifts of I except those of C;, Cy4, Cys,
and Cy; are derived from the shifts of III and VII,
leaving the signal at 37.5 ppm for the remaining methy-
lenes. The assignment supports strongly the [2]-
diadamantane structure I.

The proton nmr spectrum was particularly dis-
tinctive. Theory predicts 14 signals, including three
AB quartets, from the eight different proton types
present. As was observed for III,5* the chemical shift
differences of the protons in I are surprisingly large for
an unsubstituted, saturated hydrocarbon. All 14
absorptions are clearly resolved in the 220-MHz spec-
trum of I.

Integration, spin decoupling, and comparison with
model compounds allowed assignment of the signals
of I to bridgeheads and AB pairs. The pentuplet
(/ ~ 3 Hz) at § 1.13 (2 H) was due to the bridgehead
protons on C; and C,. A broad singlet at § 1.99 (4 H,
W., = 11 Hz) corresponds to the other group of
equivalent bridgehead protons (C;, Cs, Cu, and Cis).
The methylene protons gave rise to three AB quartets
(all Jaz ~ 12 Hz). Being most remote in the molecule,
the geminal protons at C; and C,, are expected to have
the smallest chemical shift difference. The doublet pairs
at 6 1.63 (2 H) and 1.71 (2 H) were assigned to these
protons. Assignment of the other AB systems was
made by analogy to the 220-MHz spectrum of 2,2-
dimethyladamantane (VII) and [1]diadamantane (II).5®
The protons on C; (and C,q, Cie, Cys) in I and the C,
protons in VII and in III have a similar environment.
The AB doublets in VII were centered at & 1.50 and
2,05 (Jap ~ 12 Hz) and in III at 6 1.54 and 2.04 (Jap
~ 12 Hz). Thus, we assign the doublet pairs at § 1.49
(4 H) and 2.16 (4 H) in the spectrum of I to the protons
on C;, Cyo, Cis, and Cis. The remaining AB doublet
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pairs in I at 8 1.03 (4 H) and 2.52 (4 H) were assigned
to the Cy, Cy4, Cy5, and Cyy protons.

We have also attempted to obtain I by isomeriza-
tion of hexacyclo[11.3.1.1411,02.140%12,05 %octadecane
(VIII), mp 114.9-115.8°, prepared by Diels-Alder
addition of butadiene to Katz’s dimer,!® followed by
hydrogenation. Under various rearrangement con-
ditions, no [2]diadamantane (I) was detected by glc
among the several products. The major component
(~70%), collected by preparative glc, was shown by
its mass spectrum (P+ m/e 242 = C;Hy) to be an
isomerization and not a disproportionation product.
Structure IX, the most stable cyclohexanodiamantane,
appeared to be an attractive possibility for the major
component as molecular mechanics calculations!?
actually predict IX (AH:° caled = —350.4 kcal/mol) to
be appreciably more stable than I (AH;° caled = —42.6
keal/mol). However, the *C nmr spectrum excluded
IX from consideration, and the correct structure has
not yet been established. This experiment demon-
strates again that synthesis of higher diamondoid mol-
ecules by isomerization can be dependent on the choice
of starting material.

We have already prepared [2]Jdiamantane (I) in large
quantity and are exploring its chemistry.
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Reaction of Alkenylboronic Acids with Iodine under the
Influence of Base. A Simple Procedure for the
Stereospecific Conversion of Terminal Alkynes into
trans-1-Alkenyl Iodides via Hydroboration

Sir:

trans-1-Alkenylboronic acids, readily prepared via the
hydroboration of l-alkynes with catecholborane fol-
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