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more remarkable since it is exactly the opposite of the
result found by Nickon in the opening of nortri-
cyclanol.? The two systems differ, of course, in that the
carbanionic center and ketone leaving group probably
cannot escape interaction in the bicyclo[2.2.1] ring sys-
tem, while during the cleavage of 1 to 2 they must move
apart a considerable distance. Both systems demon-
strate, however, that in SEl reactions in which the
carbon leaving group remains in the same molecule as
the carbanion, structural effects can be far more im-
portant than solvent effects in determining the stereo-
chemical course of reaction. !

Although the enforced proximity of carbanion and
ketone in the nortricyclanol opening might be ex-
pected? to produce inversion, the structural features
responsible for the observed retention of configuration
in the cleavage of 1 are less obvious. One possibility
is that the cage structure of 1 excludes solvent from
part of one face of the developing carbanion. Proton-
ation of the carbanion from the backside to give in-
version would then generate an ion pair separated by a
cavity of low dielectric constant and would be ener-
getically less favorable than protonation from the same
side as the departing carbonyl group, a process leading
to retention.!®* Experiments to test this and other!¢
hypotheses are in progress.
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A Model of the Methylmalonyl Isomerase Reaction
Sir:
Several years ago, a mechanism was proposed’® for

the vitamin By, catalyzed methylmalonyl isomerase
(1) L. L. Ingraham, Ann. N. Y. Acad. Sci., 112, 713 (1963).
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reaction which involves ionic cleavage of an organo-
cobalt intermediate and subsequent rearrangement of
the resulting carbanion. This mechanism is sup-
ported by the statistical partitioning of deuterium be-
tween substrate and product,? but there has been no
organic analog of the reaction. Now that a method
for ionic cleavage of the carbon-cobalt bond has been
found,?® we have been able to show the rearrangement of
an organocobalt compound comparable to the methyl-
malonyl isomerase reaction.* A solution of 0.52
mmol of 1-carbethoxy-2-oxocyclopentylmethyl(pyrid-
inato)bis(dimethylglyoximato)cobalt(III) (1) (4nal.
Caled: C, 49.16; H, 6.00; N, 13.03. Found: C,
49.11; H, 5.98; N, 13.20) prepared by the method of
Schrauzer and Windgassen® from ethyl 1-bromomethyl-
2-oxocyclopentanecarboxylate® in 10 ml of dimethyl-
formamide and 10 ml of absolute alcohol at 50° was al-
lowed to react with 4.6 mmol of 1,4-butanedithiol for 48
hr. Product isolation was accomplished by dilution
with water, extraction with petroleum ether, and
washing with 297 aqueous KOH, 1 N HCI, and finally
water. (Gas chromatograms of this mixture were com-
pared to those of known esters on four analytical col-
umns with different stationary phases (SE-30, Carbowax
20M, LAC-446, and DEGS). On each column, peaks
corresponding to 59 of the unrearranged ester, ethyl 2-
oxo-1-methylcyclopentanecarboxylate (I1),7 0.39 of the
rearranged ester, ethyl 3-oxocyclohexanecarboxylate
(I11I),® and none of the other possible rearranged ester,
ethyl 2-oxocyclopentaneacetate (IV)® were obtained.
Using gas chromatography followed by mass spec-
trometry, mass spectrograms of components of the
reaction mixture were found to be identical with those of
authentic II and III. (Peaks with m/e greater than 102
were: II, 170 (m™*), 142, 125, 115, 114, 113; 11I, 170
(m+), 142, 128, 127, 125, 124, 114, 113.) The reaction
sequence in Scheme 1 appears reasonable. In a similar
reaction of cobaloxime I in ethanol, smaller yields
were observed and in dimethylformamide only a trace
of the rearranged product, 1l, was observed. The low
yield of rearranged ester may result from the addition
of 1,4-butanedithiol to a ketene intermediate. In
methanol, neither ethyl nor methyl 3-oxocyclohexane-
carboxylate was observed.

A solution of the cobaloxime, I, in ethanol containing
109 of toluene was exposed to sunlight for 6 hr. This
photolysis gave 0.297 of unrearranged ester, 11, but no
(<0.01%7) rearranged products, Il and 1V, by gas
chromatographic analysis.

These results support an ionic but not a radical mech-
anism for the methylmalonyl isomerase reaction. At-
tempts to show similar rearrangements in acyclic sys-

(2) W. W. Miller and J. H. Richards, J. Awmer. Chem. Soc., 91
1498 (1969).

(3) J. W. Sibert and G. N. Schrauzer, ibid., 92, 1421 (1970); G. N,
Schrauzer and J. W, Sibert, ibid., 92, 3509 (1970).

(4) This study shows that a carbanion intermediate will account for
the rearrangement regardless of the method of generation,

(5) G. N. Schrauzer and R, J. Windgassen, J. Amer. Chem. Soc., 88,
3738 (1966).

(6) R. Mayer and E. Alder, Chent. Ber., 1866 (1953).

(7) Ya. 1. Denisenko and A. D. Naber, Bull. Acad. Sci. USSR, Div.
Chem. Sci., 35 (1945).

(8) (a) W. A. Perkin, Jr., and G. Tattersall, J. Chem. Soc., 91, 480
(1907); (b) the corresponding acid was prepared following the proce-
dures of R. Grewe, A, Heinke, and C., Sommer, Chem. Ber., 89, 1978
(1956).

(9) R. Granger, P. F. G. Nau, and J. Nau, Bull. Soc. Chim. Fr.,
1807 (1959).
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Scheme I
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tems have been unsuccessful,’® presumably because the
carbanion adds a proton before the groups are rotated
into a position for the carbanion to attack the carbonyl
group and rearrange. The orientation is favorable in
the cyclic ester. In the enzymatic reaction, the sub-
strate is probably held in the proper position by the
enzyme to favor rearrangement through a stabilized
homoenolate ion.!!
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Addition of 1,8-Dehydronaphthalene to Cyclopentadiene
Sir:

In 1965 Rees and Storr reported that oxidation of
l-aminonaphtho[l,8-deltriazine (1, eq 1) provides a

Journal of the American Chemical Society | 93:15 | July 28, 1971

convenient source of the highly reactive intermediate,
1,8-dehydronaphthalene (2).! At the same time these

1 2

authors demonstrated that 2 adds 1,2 to olefins, in a
stereospecific manner. In contrast, o-benzyne under-
goes nonstereospecific 1,2 cycloadditions,? and prefers
to react as a dienophile.»¢ Recent calculations by
Hoffmann and coworkers suggest that the antisym-
metric combination of 1,8-dehydro orbitals in 2 is of
lower energy than the symmetric combination, and
that 1,2 addition to olefins should be favored over 1,4
addition to conjugated diene systems.® We wish to
report the first study of the reactions of 1,8-dehydro-
naphthalene (2) with a conjugated diene.

When 2 was generated®’ by lead tetraacetate oxida-
tion of 1 in a methylene chloride solution of cyclo-
pentadiene, a mixture of three 1:1 adducts was isolated
in ca. 209 yield. These were purified by chromatog-
raphy on basic alumina, followed by preparative glpc
(5 ft X /4 in. HMDS-treated column of 109 SE-30
on 60-80 mesh Chromosorb W at 180°), and identified
as 3, 4, and 5 on the basis of the evidence presented

‘S () N
5 & &

3 4 5

The component of shortest glpc retention time, 3
(9% of the 1:1 products), had the following nmr spec-
trum (60 MHz): aromatic protons, r 2.60 (6 H, m),
olefinic protons, 3.92 (2 H, broad s), a broad, complex
doublet (/ ~ 9 Hz, 2 H) at 6.28, and a multiplet at 7.7
(2 H). Upon hydrogenation (5% Pd/C), 3 afforded a
new compound 6 whose nmr spectrum (60 MHz) con-
sisted of aromatic hydrogens, = 2.75 (6 H), a broad
singlet at 6.67 (2 H), and a broad multiplet (7.7-
8.5, 6 H). Ozonolysis of 6, followed by esterification
of the resulting acid with diazomethane, afforded cis-
1,3-dicarbomethoxycyclopentane (7, eq 2),° as de-

1.0,
H, 2. H,0,
e ‘ 280, W @
@@ CO,CH, CO,CH,
7

6
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