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SILOXYCYCLOPROPANES WITH MERCURTIC ACETATE AND THEIR

CONVERSION T0 -METHYLENE KETONES AND Y—KE}TOESTERS1
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Summary: Siloxycyclopropanes were quantitatively converted to R-acetoxymercuri
ketones by the reaction with mercuric acetate.v Successive treatment with
palladium chloride or palladium chloride/carbon monoxide gave a-methylene

ketones or y-ketoesters, respectively, in good yields.

a=-Methylene ketones are an important structural unit often found in a variety
of sesquiterpens or antibiotics and developing a convenient method for the
preparation ¢f them is a matter of highly desired.2 vy -Ketoesters are also useful
intermediates for further elaboration to cyclopentenones and furans. For the
synthesis of a-methylene ketones and y-ketoesters, the use of B-metal kgtones as
the intermediates seems to be very attractive. B-Metal ketones could afford
enones or y-dicarbonyl compounds in principle by the way of familiar B-hydride
elimination or carbon monoxide insertion,3 respectively. The basic problem
which must be overcome in this plan lies in the fact no satisfactory access to
B~metal ketones has been known except for a few restricted cases.4

In this communication we wish to report a convenient synthesis of B-mercuri
ketones (2) by the reaction of mercuric acetate with siloxycyclopropanes &E),
readily available from enol silyl ethers and zinc carbenoid reagents,5’6 and
their conversion to a-methylene ketones (f} or y-ketoesters &3) by the way of

. . . ; 7
subsequent transmetalation into B-palladc ketones (3) using palladium chloride.
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In methanol, siloxycyclopropanes QL) readily reacted with mercuric acetate

to give B-acetoxymercuri ketones (2) generally in excellent yields (r. t.,

0.5 h). We attempted one-pot-conversion of siloxycyclopropanes to a-methylene
ketones by successive addition of palladium chloride to the solution containing
g-mercuri ketones, which turned out to be successful. For example, l-siloxy-1-
phenyl-2-methylcyclopropane (&p) (1 mmol} was treated with mercuric acetate (1
mmol) in methanol (5 ml) at 20° for 0.5 h. Then to the mixture were added
palladium chloride (1 mmol), lithium chloride (2 mmol), and lithium carbonate (2
mmol) and stirring was continued for 10 h at 38°. Gas chromatcgraphic analysis
showed almost quantitative formation (98 %) of a-methylene propiophencne (ﬁg).
Results are shown in the Table 1. This synthesis turned cut to work well for
catalytic process, namely the reaction using 0.1 mmol of {g,in the presence of

2 mmol of cupric chloride as oxidant gave 87 % of 4b (see run 4 and also runs
6,9 in Table 1). On the reaction with l-phenyl-l-siloxycyclopropane (ig), which
has no substituent at 02 position, overoxidation giving 3, 3-dimethoxy-1-phenyl-
propane-l-one (33 %) and demercurated propiophenone (27 %) predominated.8
Desired phenyl vinyl ketone 4a could be obtained in 80 % by merely changing the
solvent from methanol to acetonitrile at the second stage (see run 2).

In bicyclic systems (;S/and %g}, isomerization of the products (4¢ and &@
took place to some extent. This undesirable side reaction could be fairly rest-
rained by the addition of triethylamine as a scavenger of 'HPdcl' which was most
likely to cause the isomerization (see run 7 and run 11).

It should be noted that the ring cleavage took place highly selectively at
least substituted cyclopropane carbon in the case of &E—%S, which was essential
to realize the present a-methylene ketone synthesis.9

From B-mercuri ketones prepared in situ in alcohol y-ketoesters Ei} could



be also prepared, when f-mercuric ketones were treated with palladium chloride

under a flow of carbon monoxide.lo
The present two types of transformations from siloxyvcyclopropanes show

that B-pallado ketones can be generated by transmetalation via B-mercuri

ketones.ll We are continuing our efforts to explore useful synthetic reactions

via B-metal ketones.

Table 1. Synthesis of oa-Methylene Ketones (4) from Siloxycyclopropanes (.
: b)
run substrate (1) reagenta) product (4) vield (%)
AN b
. c)
1 Me ;510 Hg(OAc)2—PdC12 //ﬁ\\éf? trace
a)
2 P la  Hg(OAc),-pdCl, Ph 4a 80
Me3SiO 0
3 )q‘v Hg (ORc) ,-PACL, 98
Ph
4 1 Eg(0Ac),-PACl,-CucCl,®) Ph ib 87
ib 2 2 2 4b
5 Messi0 Hy (OAc) ,-PaCl, Q f Y 80(18)
6 @ Hg(OAc)Z—PdClZ—CuClze) @ 68(20)
7 1o Hg (OAC) ,-PdC1,-NEt, T ‘e ) oso( o
MeBSi g
8 Hg(OAc)2~PdC12 97( 0)
9 Hg(OAc)2-PdC12—CuClze) <\\ 94( 0)
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Me3SLO )
10 Hg (OAc) ,-PACL, 61(38)9
11 Hg(OAc)Z—Pdclz—NEtgf) 80(17)9)
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a) All reactions were carried out on a 1 mmol Scale as described in the text.
Every case LiCl (2 mmol) and Li.CO (2 mmol) were also added.

b) GLC yields. The yields of by-pfodicts are given in the parentheses.

c) Instead 3,3-dimethoxypropiophenone (33 %) and propicphenone (28 %)were isoclated

d) After mercuration, MeOH was evaporated and CHACN (5 ml) was introduced.

e) Fgg é mmcl of siloxyecyclopropane, 0.1l mmol of PdClZ and 2 mmol of CuCl2 were
added.

f) To the mixture 1 ml of triethylamine was added before the addition of PdClZ.

g) E and Z mixture.
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~ 20°, 0.5 h —20~20° 20 h R . \WT/
Rl=t-Bu, R°=H, R=Me 52 %

Rl=ph, R%-Me, R=Me 48 %
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