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Abstract: End-functionalized molecular rods composed of apically repeating adamantane units linked by
double bonds are easily prepared in one step by a mixed McMurry coupling

Recent reports from the groups of Hawthorne and Michl1b.¢ describing the preparation of poly-carborane rods
add to the growing list of molecular rods put forth as possible components in a molecular "tinker toy®"
construction kit.12 We wish to contribute to this area of research by reporting the preparation of torsionally
rigid rods composed of apically repeating adamantane units linked by double bonds. The poly-adamantane
rods are easily prepared in one step by McMurry coupling and represent the first rods with ketone end groups
amenable to further modification.

The McMurry reagent is unparalleled in its ability to efficiently couple ketones.2 Accordingly, we were
intrigued by the possibility of preparing poly-adamantane rods by this method since adamantanone (1)
undergoes the Ti(0) mediated coupling in near quantitative yield.3 Our initial efforts focused on the mixed
McMurry coupling of 1 and adamantane-2,6-dione (2) (Scheme 1). The rods 3a-c were prepared, isolated, and
characterized.4 We now present the synthesis of end-functionalized rods by the mixed McMurry coupling of
adamantane-2,6-dione mono-(cthylene)ketal (4)5 and 2.6
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1 (20 mmol) 2 (0.5 mmol) 3a, n=1(9.17 mmol)
3b, n=2 (0.34 mmol)
3¢, n=3 (0.0075 mmol)

Scheme 1

In a typical procedure the Ti(0) reagent (5 equiv) is generated from Na (46.4 mmol) and TiCls (17.2 mmol) in
refluxing dioxane (50 mL).4 The mixture of ketones 4 (3.22 mmol) and 2 (1.38 mmol) is added as a solid.
After 4 hours at reflux (N2), the reaction mixture is carefully filtered while hot through a Florisil plug and the
solid washed with hexanes. Evaporation of the filtrate leaves the rods Sa-c¢ (0.52, 0.19, and 0.028 mmol
respectively) which are easily separated by fractional sublimation.” The products account for 45.8% of 4 and
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17.8% of 2 used. The melting points of the series increase sharply with increasing rod length, whereas
solubility decreases. Ketals 5a,b arc soluble in common solvents, but Sc is only moderately soluble in
CH2Cl2 and CHC]l3.

o] Ti(0)
C ><@=o + o&o @-@w
O dioxane

4 (3.22mmol) 2 (1.38 mmol) 58, n =1 (70.5%)
5b, n=2 (25 7%)
5¢, n=3(3.8%)

1 , THF, X, 2h gj : s ’
0% HCI, reflu. &) o o
or acetone, HyO, TsOH, reflux, n
4h (8h)
ot acetone/CH,Cly, TsOH, 6a, n=1(92%)
reflux, 3h (S¢) 6b, n=2 (97%)
6¢, n =3 (31%)
Scheme 2

Deprotection of Sa-c provided the diketones 6a-¢ (Scheme 2);8 the X-ray crystal structures of 6a and 6b have
been determined (Figures 1 and 2).9 Diketone 6a possesses crystallographically imposed inversion symmeiry.
The O(1)-O(1") and C(6)-C(6") distances are 10.693 A and 8.304 A respectively. Diketone 6b possesses
pseudo-Dz4 symmetry and is bent 22.4° from the line defined by the intersection of planes containing O(1)-
C(1)-C(10) and O(2)-C(30)-C(21). The O(1)-O(2) and C(1)-C(30) distances are 15.325 A and 12.946 A
respectively. Although the distances between the allylic hydrogens in 6a and 6b are less than the van der
Waals distance of 2.4 A there is no significant twisting of the double bonds.10 Trimer 6b has a slight twist of
~6° along its axis as determined from the intersection of least-squares planes containing the double bonds and
their neighboring atoms; however, we attribute the twist and bend in 6b to deformation of the central
adamantane skeleton.!l Our rods have an average repeat length of 4.9 A per adamantane unit and a

Figure 1. ORTEP representation of dimer 6a. Hydrogen atoms removed for clarity.
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van der Waals diameter of ca. 7 A. Both dimensions are comparable to those of the carborods.1b:¢ Attempts
to grow crystals of 6¢ have thus far been unsuccessful; however the terminal to terminal C-C length of 6c¢ is
calculated by MM2 to be 18.028 A.11

Figure 2. ORTEP representation of trimer 6b. Hydrogen atoms removed for clarity.
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