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The oxaprostaglandin analog (la)z, in which an oxygen hetero-
atom replaces a methylene group in the side chain of the natural substance (1b),
has interesting biological properties. We describe here the preparation of the
prostaglandin analogs (2a)3 and (2b) in which oxygen heteroatoms replace hydroxy-

methine groups of the cyclopentane ring.
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Hydroxylation4 of the trans-olefinic ester (3)5 with osmium tetroxide-

barium chlorate in aqueous tetrahydrofuran gave the diol (4) [68%; m.p. 37-38°;
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m/e 173, 338 (M+)]6, which was converted to the cyclic acetal (5a) ([81%; oil;
m/e 291, 350 (M*)] by heating under reflux (water separator) with paraformalde-
hyde in benzene containing perchloric acid. The benzyl group of the ester (5a)
was hydrogenolyzed (Pd-C, methanol) and the resulting acid reduced7 by conver-
sion to the mixed ethyl carbonic anhydride (ethyl chloroformate, triethylamine)
and treatment with sodium borohydride forming the alcohol (6a) {71%; oil;

m/e 215 (M—CHZOH). Oxidation8 of (6a) [dicyclohexylcarbodiimide, dichloro-

acetic acid, dimethylsulfoxide) gave the aldehyde hydrate (7a) [66%; oil; v
1

max

3310 (OH), 1715 cm ~ (COOMe)]. Construction of the remaining side chain from

(7a) via the enone (8a) [o0il; Vmax 1730, 1670, 1630 cm-ll followed well estab-
lished procedures9 forming a mixture of the 15-epimers (9a) [oils; m/e 271, 342
(M*)] which were separated by column chromatography on silica gel. Hydrolysis
of the esters (9a) with sodium hydroxide in 80% methanol gave the required 15a-
hydroxy-9,ll-bisoxaprost~l3-enocic acid (2a) and the 158-epimer [10% each from

(7a); gums; v 3290, 1700 cm-l; m/e 170, 209, 239, 280, 310 (M—H20)].

max
The cyclic carbonate (5b) [oil; vma# 1805 (carbonate), 1730 cm-l; m/e 258,
332, 364 (MY)] was prepared by reaction of the diol (4) with phosgene (benzene
solution) in tetrahydrofuran containing pyridine. Reactions analogous to those
described above converted (5b) to the alcohol (6b) [oil; m/e 229, 260 (MY)1],

the aldehyde hydrate (7b) [oil; Vmax 3320, 1795, 1730 cm—1], the enone (8b)

[oil; Vimax 1795, 1730, 1675, 1635 cm—l; m/e 298, 322 (M—CH3OH)] and an insepar-

able mixture of the 15a and 15p-epimers (9b) [oil; Viax 3350, 1790, 1730 cm-l;
10

m/e 253, 285 (M—CsHll)]. Hydrolysis of the esters (9b) with yeast gave

15(ax + B)-hydroxy-10-oxo-9,l1-bisoxaprost-13-enoic acid (2b) [12% from (4); gum;

v__. 3320, 1785, 1705 cm !

nax , m/e 253, 271 (M-C.H

11+
Compounds (2a, 15a and 158) and (2b) showed weak activity (ca. 0.005 x

PGEZ) in the gerbil colon smooth muscle contraction assayll.
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