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DIVERGENT SYNTHESIS OF 1,3- AND 1,4-DIKETONES FROM A~METHOXY-Y-PHENYLTHIO KETONES
ACCESSIBLE THROUGH NOVEL PHENYLTHIO MIGRATION REACTION
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Abstract. Both 1,3- and 1,4-diketones are cbtained from common precursors,
B -methoxy-Y-phenylthio ketones. These compounds are derived through the novel
phenylthic migration reaction of the aldehyde adducts with methoxy{phenylthio)-
methane upon exposure to enol sily) ethers. The compounds thus obtained are

converted into 1,3~ and 1,4-diketones.

Both 1,3- and 1,4-diketones are versatile intermediates in natural product
synthesis.1) It therefore would be of great synthetic value if each type of compounds
could be obtained from common precursors. Unfortunately, however, no such process is
available yet despite a number of synthetic methodologies proposed for these respective

compounds.2’3)

Now we wish to report for the first time realization of this highly
desired strategy employing g-methoxy-Y-phenylthio ketones 2 as key intermediates.

The present method has its foundation on facile one-pot synthesis of 2 through
incorporation of enol silyl ethers 3 into the methoxy(phenylthio)methane-aldehyde adducts
13.4) induced by novel phenylthio migration {egq 1)5) Jo the best of our knowledge, this
is the first example of the phenylthio migration concomitant with carbon-carbon bond
formation although precedent studies disclosed conversion of 1 intod -sulfenylated

carbanyl compound53'6)

as well as migration reaction of more simple P-hydroxy sulfides
followed by dehydration giving rise to allyl sulfﬁdes.7) As shown in Table 1, an acetoxy
group is the best leaving group for the adducts of aryl andd ,f-unsaturated aldehydes
whereas a methanesulfonyloxy group serves better for aliphatic aldehyde adducts. SnC14
proved to be more effective than other Lewis acids such as TiCly,, A1C13, TMSOTf, and
BF3OEt2. Generality and wide applicability of this reaction are apparent from the results
thus obtained.

Oxidation of 2 with mCPBA followed by thermolysis in refluxing mesitylene and
hydrolysis of the resulting enol ethers 4 provide 1,3-diketones 5 (eq 2, Table 2)5)

Exposure of 2 to L—BUOKB) and subsequent acid-hydrolysis of the alkenyl sulfides 63)
lead us to arrive at 1,4-diketones 7 (eq 3, Table 3).5)

Scheme I conceptualizes the present process as a whole. The new route for 1,3-
diketones stemmed from fabrication of the three components, a carbocation, a carbonyl 1,1-
dipole, and an enolate. Particularly worthy of note is conversion of the carbonyl
function of the aldehydes into a methylene moiety. On the other hand, 1,4-diketones are
assembled through the C1 + C1 + C5 coupling mode, which has been previously prosposed by

3)

us in a little more indirect manner. In this instance, methoxy{phenylthio)methane works

as a methylene 1,1-dipole equivalentg) in contrast to a carbonyl 1,1-dipole equiva]entTO)
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Table 1. Synthesis of g -methoxy-Y-phenylthioc ketones Z.a)
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a) Reaction conditions: (1) Buli, CHyC1,, -78 - 0 ©C, 0.5 h, (2) AcC1 for entries 1-5 or
MsC1 for entries 6-8, 0 °C, 1 h, and (3) 3, SnCl, (1.0 equiv), -78 o¢, b) Isolated yields.

in the former case. Apparently, this unique transposition of the carbonyl function
results from the selective elimination of the vicinally located methoxy or phenylthio

group in 11 coupled with the novel phenylthio migration.
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Table 2. Synthesis of 1,3-diketones 5.a)
1. mCPBA
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a) Reaction conditions from 2 to 4: mCPBA, CH2C12, -50 °C, 0.5 -~ 1 h, and then NaHCO3.

mesitylene, reflux.

b) Isolated yields.

Table 3. Synthesis of 1,4-diketones 7_a)
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Reaction conditions from 4 to 5: ZnCl,, CF3C00H—H20 (4:1), rt.
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a) Reaction conditions from 2 to 6:
Reaction conditions from 6 te 7: CF3COOH—H20 (4:1), b) Isolated yields.

temperature,

d) Ref. 3.

t-BuOK, THF, -78 °C, 0.5 - 1 h unless otherwise noted.

¢) At room
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