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Summary: Siloxycyclopropanes were quantitatively converted to B-acetoxymercuri 

ketones by the reaction with mercuric acetate. 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 foundin a variety 

of sesquiterpens or antibiotics and developing a convenient method for the 

preparation of them is a matter of highly desired.' y-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 ketones 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 (A) by the reaction of mercuric acetate with siloxycyclopropanes (&), 

readily available from enol silyl ethers and zinc carbenoid reagents, 5,6 and 

their conversion to a-methylene ketones (4) or y-ketoesters (5) by the way of 
.- 

subsequent transmetalation into B-pallado ketones (3) using palladium chloride. 
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-Me3SiOAc 
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In methanol, siloxycyclopropanes (1) readily reacted with mercuric acetate 

to give fi--acetoxymercuri ketones (ZJ 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 

8-mercuri ketones, which turned out to be successful. For example, l-siloxy-l- 

phenyl-2-methylcyclopropane (lb) (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 chromatoqraphic analysis 

showed almost quantitative formation (98 %) of a-methylene propiophenone (s_ 

Results are shown in the Table 1. This synthesis turned out to work well for 

catalytic process, namely the reaction using 0.1 mm01 o f l&in the presence of 

2 nun01 of cupric chloride as oxidant gave 87 % of $ (see run 4 and also runs 

6,9 in Table 1). On the reaction with I-phenyl-1-siloxycyclopropane (la), which 

has no substituent at C2 position, overoxidation qiving 3,3-dimethoxy-l-phenyl- 

propane-l-one (33 %) and demercurated propiophenone (27 9) predominated.8 

Desired phcnyl vinyl ketone h could be obtained in 80 % by merely changing the 

solvent from methanol to acetonitrile at the second stage (see run 2). 

In bicyclic systems (cand lz), isomerization of the products (& and 42 

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 isomcrization (see run 7 and run 11) - 

It should be noted that the ring cleavage took place highly selectively at 

leastsubstitutedcyclopropane carbon in the case of l_b-le, which Was essential 

to realize the present a-methylene ketone synthesis. 
9 

From B-mercuri ketones prepared in situ in alcohol y-ketoesters (5) could 



be also prepared, when B-mercuric ketones were treated with pallad 

under a flow of carbon monoxide. 10 

urn chloride 

The present two types of transformations from siloxycyclopropanes show 

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

ketones. 11 Me are continuing our efforts to explore useful synthetic reactions 

via a-metal ketones. 

Table 1. Synthesis of a-Methylene Ketones (4J from Siloxycyclopropanes (A). 

run substrate (1) reagent a) product (4) yield (&) b) 
'v Y 

1 

2 

3 

4 

8 

9 

10 

11 

a) 

b) 
c) 
d) 
e) 

f) 
9) 

la 

Hg(OAc)2-PdCl2 

Hq(OAc)2-PdC12d) Phb 4a 1- 

0 
Hg(OAc)2-PdC12 

Hg(OAc)2-PdC12-CuC12 e) Ph 

Hg(OAc)2-PdC12 

Hq(OAc)2 

IC Hg(OAci2 

Hg(OAc)2-PdC12 

Hg(OAc)2-PdC12-cuc12 
e, adi&] 

Hq(OAc)2-PdC12 

Hq(OAcJ2 -PdC12-NEt3 f) 

0 - 

c43 ?s 1 

tracec) 

80 

98 

87 

80(18) 

68(20) 

80( 0) 

97( 0) 

94( 0) 

All reactions were carried out on a 1 mm01 scale as described in the text. 
Every case LiCl (2 mmol) and Li2CO3 (2 mmol) were also added. 
GLC yields. The yields of by-products are given in the parentheses- 
Instead 3,3-dimethoxypropiophenone (33 8) and propiophenone (28 %)wereisolated 
After mercuration, PareOH was evaporated and CH,CN (5ml) was introduced. 
For 1 mm01 of siloxycyclopropane, O.lmmnl of PdC12 and 2mmol of CuCl 
added. 

2 were 

To the mixture 1 ml of triethylamine was added before the addition of PdC12. 
E and 2 mixture. 



1) 

2) 

3) 
4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

1 atm/ROH OR 1 Hg(OAc)2, ROH ) 2 PdC12-CO, 

N 200, 0.5 h -202204 20 h )Rl'k;-u 
0 

Rl=t-Bu, RZ=H, R=Me 3 52 % 

R'=Ph, R2=Me, R=Me 48 % 

Rl=R2=iCH f 2 4/ R=Et 46 % 
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