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PROSTAGLANDINS AND CONGENERS XII.1

THE SYNTHESIS OF dl-ERYTHRO AND dl-THREO-15,16-DIHYDROXYPROSTAGLANDINS

W. A. Hallett, A. Wissner, C. V. Grudzinskas, M. J. Weiss

Metabolic Disease Therapy Research Section, Lederle Laboratories,

American Cyanamid Company, Pearl River, New York 10965

An efficient first synthesis of all four dl-16-hydroxy-PGE2 racemates via

conjugate addition of functionalized vinyl cuprates to a cyclopentenone is

presented. Compounds in the PGA2 and PGF2α series are also described.

During the past several years our laboratory has been involved in the synthesis of prosta-

glandin congeners wherein the 15-hydroxy function is shifted to other positions along the β-chain.

In previous reports we described the synthesis of congeners in which the hydroxy function has been

placed at the C13, C16, C17 or C20 positions2. In particular, it was observed that a C16-hydroxy

group was consistent with important biological activity.2 Accordingly it was of interest to

prepare a congener containing both a C15 and C16 hydroxy group.

Our synthetic approach relies on the con3ugate addition of appropriately functionalized vinyl

cuprate reagents to the cyclopentenone 12. The precursor vinyl iodides 5 and 11 were prepared-as

outl fined below.3 The reaction of 14 and valeraldehyde gave erythro 2 as the major stereoisomer.5

Removal of the THP group [EtOH:AcOH:H20, 2:1:1, 100°, 3 hr] followed by acetonide formation

[(CH3)2C(OCH3)2, HC104, RT,30 min] furnished 3. Hydrolysis of the TMS group [K2CO3, McOH,100°

1hr] Provided 4, which after distillation (by 103-106°/13 mm) was converted to erythro vinyl

iodide 5 by the diisoamylborane procedure.7

For the synthesis of the vinyl iodide of the threo series, alcohol 2 was acetylated [Ac2O,

pyridine,100°,15 hr]to give 6. Removal of the THP group[EtOH:AcOH:H2O,2:1:1,100°,3hr]

and tosylation [TsCl, pyridine, 1.5 hr, RT] gave 7. Solvolysis of tosylate 7 [CaCO3, H2O, THF,

reflux,96 hr], fonllowed by hydrolysis [KOH, H2O, MeOH] of the resulting mixture of threo-acetates

gave the threo-acetylenic diol 8, Which was protected either as the bis-TMS derivative 9 [TMSCl,

imidazole, DMF] or the acetonide 10 [(CH3)2C(OCH3)2, HClO4]. Conversion of 9 . to vinyl iodide 11

was accomplished by the diisoamylborane procedure.7

T he vinyl iodides 5 and 11 were each exchanged with two equivalents of t-butyl lithium at

-78° in ether to give the respective vinyl lithium derivatives, which on treatment with a solution

of copper (I) thiophenoxide gave the corresponding vinyl cuprate reagents 13 and 14.8 Conjugate

addition of these vinyl cuprate reagents to the bis-TMS protected cyclopentenone 139 followed by

removal of the protecting groups and silica-gel chromatography gave from 13 the erythro epimers

1 5 and 16 and from 14 the threo epimers 17 and 18 .
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Treatment of 15 and 16 with 1.5N hydrochloric acid in THF gave the respective PGA2 analogs

19 and 20; reduction of 15-18 with lithium perhydro-9b-boraphenalyhydride gave the respective

PGFZα derivatives 21-24.

The PGE2 analogs 15-18 and the PGF2α analogs 21-24 all show prostaglandin-like smooth

muscle stimulating activity in the gerbil colon assay10 in the range 0.5%-14% of l-PGE1.
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