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There are several reactiomns of ferrocene, ruthenocene and osmocens
compounds which indicate that the respective metallocenyl groups increase
the stability, and thus the ease of formation, of transitiom alpha-
carbonium ions. Resctions of these types have now been applied to sulteble
cyclopentadienyimanganesetricarbonyl compounds, and it has been established
that this metallocene group 1s less effective than the other cited
metallocene groups but more effective than a phenyl group in promoting
the formation of a transition alphes-carboniuwm iom,

Benzoylcyelopentadienylmanganesetricarbonyl, {C0)sMaCeH4~C0CeHs, was
prepared from cyclopentsdienylmangsnesetricarbonyl and benzoyl chloride by
the method of Fischer anmd Pleszke (1). Reduction of this compound with
sodium borchydride afforded o« -hydroxybenzyleyclopentadienylmanganesetri-
carbonyl, m.p. 91.0-91.5°, in B0% yield. The action of acetic enhydride on
the aleohol in pyridine solution gave el~acetoxybenzyleyclopentadienyl-
menganesetricarbonyl, m.p. 68.0-69.0°%, in 854 yield.

Bolvolysis of Ol-acetoxybenzyleyclopentadienylmanganesetricarbonyl
in sbeolute ethanol gave ol-ethoxybenzylcyelopentadienylmanganesetri-
carbonyl, a yellow liquid purified by chromatography on alumina, es the only
isolsble product. The rate of the solvolysis reaction was followed by
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infrared :nalysis, and the specific rate constant for the pseudo-first-order
reaction st the reflux temperature (78.3°) was found to be 3.445X10~0 +
0.03010~¢ sec.~! (concentration of 5.696 mmcle of the ester per 100.0 ml.

of absolute ethanol). Although the exclusive formation of ether suggests
that the Ey;1 mechanism of sclvolysis is operative, the reaction is a very
slow one compared to analogous nae@ of other metallocenes., For example,
whereas Richards and H111 (2) obtained a quantitative yield of o -ethoxy-
ethylferrocene by heating ¢ -acetoxyethylferrocene in absolute ethanol
uder reflux for 3.5 hours, we obtained but a 55§ yleld of O -ethaxybenzyl-
cyclopentadienylmanganesetricarbonyl by heating oX —acetoxybenzyleyelo-
pentadienylmanganesetricarbonyl in absolute ethanol under reflux for 3 days,
the remainder of the product being unchanged ester. Furthermore, of -acetoxy~
ethylcyclopentadienylnanganesetricarbonyl, a yellow liquid, 7 12)6 1.5537, was
recovered quantitatively after having been heated under reflux in absolute
ethanol for 3 days.

That the cyclopentadienylmanganesetricarbonyl group is more effective
than a phenyl group in pramoting formation of a transition carbonium ion
was demonstrated by the fact that benzhydryl acetate, when heated under reflux
for 3 days in absolute ethanol, gave no ethyl benzhydryl ether, A small
amount of benzhydrol was obtained, but we believe that this arose by hydro-
lysis of recovered bengzhydryl acetate on the alumina column used in the
chromatographic separation of products. The infrared spectrum of the product,
taken before the chromatographic separation, showed no decrease in the in-
tensity of the carbonyl absorption peak of the starting ester.

Whereas vinyltertocene\.‘virwlruthenocene and vinylosmocene readily add
absolute acetic acid to give the respective oX -acetoxyethylmetallocenes (3),
vinyleyclopentadienylmanganesetricarbonyl, a yellow liquid purified by
(!hroma'bograp}:w on alumina a.nd prepared in three different ways by adapt-
ations of procedures of Riemschneider and Kassahn (&), Taylor (5) and Buell,
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Kleinberg and McBwen (3), underwent no corresponding reaction. Also, vinyl.
cyclopentadienylmanganesetricarbonyl showed no pronounced tendency to add
hydrogen agzide in benzens-acetic acid solution, although a very small amount
of impure X -azidosthyleyelopentadienylmanganesetricarbonyl may have been
isolated. Vinylferrocens, by way of contrast, readily adds hydrogen agide
to give of ~azidoethylferrocens (3).

When benzene is caused to react with 1,2-dichlorocethane in the presence
of anhydrous alwminum ohloride, only 1,2-diphenylethane is produced (6).

This shows that, in this reaction, the possible transition carbonium ion
C6H5cﬁzcﬂzohu no particular tendency to rearrange to 0635-03-633. even
though the latter carbomium ion is more stable than the former. In the
reaction of ferrocene with 1,2-dichloroethane, however, the important driving
force leading to the formation of an & -metallocenylcarbonimm ion is again
manifested, and the sols product is 1,1-diferrocenylethane (7). In the
present study, reaction of 1,2-dichloroethane with cyclopentadienylmanganese-
tricarbonyl in the presence of anhydrous alumimm chloride gave only the
symetrical disubstituted ethans, ethylene-bis-cyclopentadienylmanganese-
tricarbonyl, m.p. 119-120°. The symmetrical structure was indicated by the
nuclear magnetic resonance spectrum, which exhibited two peaks at 8 values
of 4,6 and 2.4 p.p.m.

Whereas the sulfuric acid-catalyzed decomposition of ferrdcenylphenyl-
carbinyl azide is lnown (8,9,10) to give a complex mixture of products,
including nitrogen, ferrocenscarboxaldehyde, aniline, the two diastereo-
isomeric forms of 1,2-diferrocenyl-1,2-diphenylethans, benzoylferrocene and
ferrocenylphenylcartinol, of -azidobenzyleyclopentsdienylmanganesetricarbonyl,
an orange liquid, "”(:5 1.6201, behaved in an entirely different manner when
treated with sulfuric acid. First of all, it underwent reaction at a far
slower rate than the ferrocene analog. Secondly, both nitrogen and carbon
monoxide were evolved, and the organic products were intractable. Control
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experiments carried out on cyclopentadienylmanganesetricarbonyl itself in
dicated that it too lost carbon monoxide when treated in solution with
mineral acids or generalized Lewis acids. For example, when a solution
of cyclopertadienylmanganesetricarbonyl in chloroform was treated with
antimony pentachloride, a bright red precipitate formed immediately.

After a mirute or two this solid evolved carbon monoxide and turned brown,
then black.

Unlike the O -hydroxyethyl and O -hydroxybenzyl derivatives of
ferrocene, the corresponding derivatives of cyclopentadienylmanganesetri-
carbonyl did no;h undergo displacement of the hydroxyl group by the azido
group of hydrogen azide in acetic acid solution. However, o -azidoethyl-
cyclopentadienylmanganesetricarbonyl, a red liquid, 7:5 1.6141, and o =
azidobenzylcyclopentadienylmanganesetricarbonyl, respectively, were obtained
in good ylelds by reaction of the alcohols with hydrogen azide in the pres-
ence of trichloroacetic acid (11). Satisfactory analyses were obtained for
these and all other new compounds reported in this communication.
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