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TETRAHYDROTHIOPYRAN-4-ONE. A USEFUL 5 C SYNTHON FOR THE SYNTHESIS
OF 3-CYCLOPENTENONES

Haruo MATSUYAMA,* Yasuyuki MIYAZAWA, Yuji TAKEI,
and Michio KOBAYASHI
Department of Chemistry, Tokyo Metropolitan University,
Fukazawa, Setagaya-ku, Tokyo 158

2-Alkyl-3-cyclopentenones were prepared in moderate yields
starting from tetrahydrothiopyran-4-one by the one-pot Ramberg-
Bicklund reaction of 6-alkyl-1,4-dioxa-8-thiaspiro[4.5)decane
8,8-dioxides, followed by acid catalyzed de-dioxolanation.

Many reactions of cyclic sulfur compounds have interesting synthetic

1 Tetrahydrothiopyran-4-one (1) (R=H)2) is constituted of 5 carbon

potential.
unit and a sulfur atom as an active functional group for ring transformation.
Recently, Jones et al. utilized 1 for the synthesis of optically active alcohols
by enzymic reduction of carbonyl group, followed by desulfurization with Raney
nickel.3)

In connection with our jasmonoids (important fragrant compounds such as
methyl jasmonate and methyl dihydrojasmonate) synthesis, we examined the
possible route (Ramberg-Backlund reaction) to 3-cyclopentenones (4) from
6-alkyl-1,4-dioxa-8-thiaspiro[4.5)decane 8,8-dioxides (2) as shown in Scheme 1.4)
We now wish to report a simple synthetic method for 3-cyclopentenones (4)

starting from an easily available tetrahydrothiopyran-4-one (1) as a 5 C synthon.
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Starting materials, 3-alkyltetrahydrothiopyran-4-ones (l),6 were prepared
by two procedures; (a) alkylation of 3-methoxycarbonyltetrahydrothiopyran-4-one
with alkyl halides (RX, K2C03, acetone—reflux7) or potassium enolate isolated,
RX, DMSO, 25 °c®)), followed by demethoxycarbonylation (LiCl, HMPA, 80 °C°')

(Scheme 2), and (b) allylation by Claisen rearrangement of allyl vinyl ether1o)

(Scheme 3).
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In Scheme 4, tetrahydrothiopyran-4-ones (1) were gquantitatively converted

11)

into 6-alkyl-1,4-dioxa-8-thiaspiro[4.5]decane 8,8-dioxides (2) by protection

of carbonyl group (ethylene glycol, p-TsOH(cat.), C6H6—ref1ux), followed by
oxidation (NaIO4(3 equiv.), methanol-water, 60 °C). 6-Membered sulfones (2)

12) by the one-pot Ramberg-Bidcklund

were transformed into cyclopentenes (3)
13) (t-BuOK, CC14, t-BuOH, 50 °C) under nitrogen in moderate yields

(Table 1). After cleavage of 1,3-dioxolane of 3 by acid catalyzed
14)

reaction

de-dioxolanation (p-TsOH+*Py(cat.), ag. acetone-reflux), 3-cyclopentenones (4)

were obtained as major components (>90%) with minor amounts of 2- and 4-cyclo-

15)

pentenone isomers. A pure 3-cyclopentenone (4) was isolated by Florisil

column chromatography (Table 2).
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This synthetic approach from 1 to 4 offers several advantages.

(i) The starting materials 1 and reagents used are readily available;

operations in the reaction steps (1-2-+3>4) are simple; (iii) the yields are

moderate to good.

Table 1. Cyclopentene 3 obtained by the one-pot
Ramberg-Backlund reaction
Sulfone (2) Yield of 3 /%
a, R= CHZPh 69
b, C5H11-n 40
c, CH2~CH=CH2 73
d, CHZ-CH=§?—C2H5 77
e, C3H7-n 60

a) 2e was prepared by hydrogenation (H2/Pt) of 2c.

Table 2.

3-Cyclopentenone 4
de-dioxolanation of 3

obtained by acid catalyzed

Cyclopentene (3)

. a
Isomer ratio

)

Isolated

(4) : (5 + 6) yield of 4 /%
a, R= CHZPh 91 « 9 53
b, C5H11-n 94 : 6 78
c, CH2-CH=CH2 97 : 3 84
d, CH2-CH=CH--C2H5 88 : 12 79
e, C3H7—n 91 ¢+ 9 70

a) Determined by GC before purification of 4.

In a typical experiment, potassium tert-butoxide (20 mmol) was added by
portions to a stirred solution (CCl, (10 ml)-t-BuOH(5 ml)) of sulfone 2d (2 mmol)

at 50 °C under nitrogen and the mixture was stirred for 20 h at 50 °C.

(ii) all

The

usual workup and purification by silica gel column chromatography (hexane :

ether = 3 : 1) gave 3d in 77% yield.
catalytic pyridinium p-toluenesulfonate (p-TsOH:Py, 20 mg) in aqueous acetone

(30 ml; water

followed by purification with Florisil column chromatography (hexane

.
.

acetone

1

.
.

A solution of an oily 3d (1 mmol) and

4) was refluxed for 22h, and the usual workup,

4 : 1) gave 3-cyclopentenone 4d in 79% yield.

In conclusion, the presented results suggest that tetrahydrothiopyran-4-

ether

one (1) is a useful 5 C synthon for the synthesis of 3-cyclopentenones (4).

3-Cyclopentenone (4) can be easily converted into 2-cyclopentenone by known

procedure.Sb)

Applications of this procedure to the jasmonoids synthesis are

now in progress.
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