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THE SYNTHESIS OF 2-SUBSTITUTED 3-KETOTETRAHYDROTHIOPHENES USING A

HIGHLY ACTIVE DIECKMANN CATALYST. 1l1-DESOXY-9-THIAPROSTAGLANDIN

*®
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A highly active form of sodium methoxide permits the
Dieckmann cyclisation of diesters of general structureni
at.r.t., without cdncomitant B-~elimination of the sulfide
meiety. The conversion of 2-({6'-methoxycarbonylhexyl)-3-
ketotetrahydrothiophene Ség to ll—desoxy—g—thiap;ostagland~

in (8) is described.
PAS

In connection with a program directed to prostaglandin analogs
we needed 2-substituted 3-ketotetrahydrothiophenes, since we
anticipated their ready conversion to iludesoxy—g-thiaprosta—
glandins.

Two suitable general routes to tetrahydrothiophenes are (i)
the reaction of 1,4-dihalides with sodium sulfide and (ii) the

Dieckmann cyclisatlon of gubstituted sulfiaes.l

The former
method, however, is less useful with functionalised systems,
because of the strong nuclecphilic nature of sodium sulfide.
A good Dileckmann synthesis of 3-ketotetrahydrothiophene is

available in the literature,z but we were unable to introduce

the side chain by alkylation at the 2-positioﬂ.3
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The Dieckmann cyclisation of diesters of general structurenif
with built-in side chain, is always accompanied by appreciable
B=elimination of the sulfide moietyl followed by polymerisation
of the formed acrylic ester. In order to suppress this side
reaction it is eszential to use a low reaction temperature. How-
ever, none of the bases published thusfar in the literature can
catalyse the Dieckmann cyclisation éfNJc‘ below the temperature
where elimination is prevented.

We now wish to report an extremely active form of godium
methoxide which can cycliseni‘at r.t. in practidally quantitat-
ive yield. The procedure, which has been successfully applied by
ﬁs to estersnilwith various groups R, is exemplified by the ring-
closure of 2-methoxycarbonylethyl (dimeth&l 2'~azelayl) sulfide

(1, R=(CH,) COOMe).%
[ara¥al

2’6
The procedure cannot be applied to the sulfone diesters,
corregponding to 1 since the better leaving group character of
Lty
the sulfinate anion causges complete elimination, followed by the

formation of 80, and dimethyl azelate upon acidif:l.cation.5
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General Dieckmann cyclisation procedure

Sodium (4.6 g, 0.2 mol) was dissolved in the minimal guantity

of methanol. Toluene (150 ml) was added to the refluxing solut-~
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ion. The soclvent was slowly distilled while a gentle stream of
nitrogen was passed through the apparatus. The voluﬁe of the
liguid was kept constant by the gradual addition of toluene.
When the distillate reached the temperature of 106°C the sus-
pension of sodium methoxide was chilled in ice and the esterni

(R=(CH —COOMe,'33.4 g, 0.1 mol}) was introduced dropwise. After

26
gtirring at r.t. (20 hr) the mixture was again chilled and
acetic acid (12.6 g, 0,21 mol, in 150 ml ether) was dropped in.
The mixture was stirred at r.t. (15 min), the precipitated
sodium acetate filtered off and flushed with ether. Evaporat-
ion of the organic solvents afforded the B-ketoesterra'as an

almeost colourless oil (29.5 g, 97%) which crystallised upon coocl-

ing (mp 11-14°C).

Decarboxylation of 2 and conversion to 8
e ¥V
The decarboxylation of 2 was performed by stirring a mixture
v
of 3v(29'5 g, 97 mmol), acetic acid (75 ml) and sulfuric acid
(300 ml, 12,5%) under nitrogen for 4 hr at 85-90°C. After cool-
ing so0lid bicarbonate was slowly added until the mixture was

acid to litmus paper and neutral to universal indicator paper.

Icy water was added to dissolve the inorganic salts. The pre-
cipitated acid’i‘was collected, washed with icy water and dried
(18.3 g, 82%, mp 43-47°C, contaminated with less than 3% of the
corresponding methyl ester}.

Esterification ofﬁi’with azeotropically dried acidic ion
resin at r.t.6 gave'i’which was converted without purification
to a mixture of the stereocisomeric epoxides év(in a 4:1 ratio)
by the use of dimethyloxosulfonium methylide7 at r.t.

Part of the mixtureﬂz.was oxidised to the corresbonding sul-

fones and separated into the diastereomeric racemates by chroma-

tography. To the isomer formed in excess we tentatively assigned
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the structure with the epoxide oxygen ¢ig with respect to the
8

gide chain, based upon Johnson's theory

and the nmr data.

The remainder of the mixture 5 was isomerised to the formyl
* o

derivative & and subseguently condensed with diethyl 2-oxchept-
[ala'd

ylphosphonate to gilve 7. Reduction of the enone gave ll-desoxy-
e

9-thiaprostaglandin 8 as a mixture of Cls—epimers.‘
Laatd
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