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For the purpose of physical studies, a variety of 1,3-disubstituted bicyclo[l.l.l]pentanes

(1) were required. Although there are now numerous reports of the formation of
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bicyclo[1.1.1]pentanes (1), few of these provide useful yields, and there appears to be no
satisfactory entry to the 1,3-disubstituted system. The 1,3-dichloro compound (1, X=Y=Cl1)
can be made in very low yield from the parent hydrocarbon, which is itself stillmnot obtainable
in quantity (2).

We wish to report that certain 1,3-disubstituted bicyclobutanes add dichlorocarbene to give
synthetically useful yields of 1,3-disubstituted bicyclo[l.l.l]pentanes. Previous attempts by
others had not been promising: Wiberg (3) reported only acyclic products from addition of
dichlorocarbene to methyl bicyclobutane-l-carboxylate. Hall (4) reported only a three percent
yield of bicyclopentane % from methyl 3-methylbicyclobutane-l-carboxylate. We repeated the
latter reaction with a different dichlorocarbene source (5) and obtained the same product (from
spectral identity) in 19 percent yield, but concluded from a 100 MHz nmr spectrum that the
compound was actually % rather than %. A two proton signal at § 4.73 in the 60 MHz spectrum
(4), attributable previously to two of the ring hydrogens, split at 100 MHz into two distinct
multiplets at § 4.69 and 4.76 (attributed now to the vinyl hydrogens in 3). The compound also

showed unsaturation in the Raman spectrum at 1620 and 1670 em™!

; rapidly decolorized bromine in
carbon tetrachloride; and had uv absorptions at 276 nm (log € 3.65) and 310.5 nm (log € 1.64).
However, from the reaction mixture containing 2 was isolated in 27 percent yield an isomer of g
to which we assign structure %. The nmr spectrum showed singlets at § 1.30 and 3.75 for the
two methyl groups and broad two-proton singlets at § 2.05 and 2.60 for the ring methylenes.

There were no olefinic peaks in the Raman spectrum and the compound did not decolorize bromine.
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Reduction of % with tri-n-butyltin hydride and azoisobutyronitrile at 130° followed by an
aqueous workup gave 70 percent of 3-methylbicyclo[1.1.1]pentanecarboxylic acid (%, X=C0.H, Y=
CHs), mp 122-122.5°; nmr (CDCl,) § 1.17, s, 3H; 1.93, s, 6H; 10.30, s, 1H.

Even more useful was the addition of dichlorocarbene umder the same conditions (5) to
methyl 3-phenylbicyclobutane-~l-carboxylate, which gave the corresponding bicyclopentane i in
46 percent yield, mp 80-82°, nmr (CDCl,;) & 2.4, s, 2H; 3.1, s, 2H; 3.8, s, 3H; and 7.4, s, 5H.
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Oxidation of é with ruthenium dioxide and sodium hypochlorite in water-carbon tetrachloride (6)
gave the carboxylic acid 5 in 80 percent yield, mp 104-5°, nmr (CDCl ) § 2.25, d, J=1, 2H;
3.1, 4, J=1, 2H; 3.83, s, 3H; and 8.9, broad, 1H. Reduction of 2 with tri-n-butyltin hydride
led to a 47 percent yield of bicyclo[1.1.1)pentane-1,3-dicarboxylic acid (%, X=Y=COzH), mp
250°dec, nmr (acetone -d¢) & 2.28, s, 6H; 8.18, s, 2H. A sublimed analytical sample sublimed
without melting at 260-295°.

Dichlorocarbene was also successfully added to l-cyano-3~phenylbicyclobutane (15 percent
yield), but could not, in our hands, be added to dimethyl bicyclobutane-1,3-dicarboxylate or
1,3~dicyanobicyclobutane.
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