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We have recently described2 the preparation of prostaglandin analogs con-
taining two oxygen heteroatoms in the five-membered ring. In this paper we
describe the synthesis of the oxaprostaglandin analog (2)3 in which a tetrahydro-
furanone4 system, containing one oxygen heterocatom, replaces the hydroxycyclo-

pentanone ring of the natural prostaglandin (1).
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Methyl 4-t-butoxybut-2-encate (3) [b.p. 32—340/1 mm]5 was prepared by

hydrogenation of the corresponding acetylenic ester6 and converted to the tetra-
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hydrofuranone derivative (4) [26%; oil; b.p. 92-100°/l mm; v 1775, 1730 cm-l
max

by reaction7 with the anion of methyl glycolate. Treatment of this p-ketoester

]

with potassium hydroxide in methanol gave a crystalline potassium salt which was

alkylated with methyl 7-iodoheptanocate in DMSO and decarboxylated8 with lithium

iodide in DMF forming the ketoester (5) [45%; oil; Viax 1745 (sh), 1730 cm_ll,

the two side chains are assumed to have the more stable trans relationship.
Reduction of (5) (sodium borohydride in methanol), acetylation (acetic anhydride,

pyridine in benzene) and cleavage of the t-butyl protecting group (trifluoro-

1

acetic acid) gave the alcohol (6) [92%; oil; Vmax 3380, 1730 cm ~]. Oxidation

of (6) (DCC, DMSO, dichloroacetic acid)9 led to the aldehyde hydrate (7) [55%;

0il; v__ 3340, 1730 cm '; semicarbazone m.p. 123-125°].

The remaining side chain was constructed by methods previously applied10

in the prostaglandin field, via the enone (8) [89%; oil, vmax 1730, 1670, 1630
1

em” T; m/e 325 (M—CSHll), 336 (M-HOAc), 396 (M+)], and the 15(a + B) alcohols (9).
11

Protection of the 15-hydroxyl group of (9) with ethyl vinyl ether, cleavage

12

of the 9-acetate function with sodium methoxide in methanol and oxidation with

chromium trioxide-pyridine complex gave the ketone (10) [52%, Vnax 1750, 1735
-1

cm ~]. Cleavage of the ether protecting group with agqueous acetic acid gave the

15-epimeric alcohols (11) {42 and 48%; oils; Viax 3340, 1745, 1730 cm_l: m/e 283

(M—Csﬂll), 354 (M+)] which were separated by column chromatography on silica gel.

Hydrolysis of the methyl ester of (1l1) with potassium carbonate in aqueous metha-

nol led to the required epimers of 15-hydroxy-9-oxo-ll-oxaprost-13-enoic acid
1

(2) (92 and 96%; Vmax 3310, 1745, 1710 cm ~; m/e 269 (M—CsHll), 340 (M+)].
Both 15-epimers (2) showed weak (0.05 - 0.005 x PGEz) activity in the in
13

vitro gerbil colon assay for smooth muscle contracting activity ~.
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