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Summary: A short synthesis of ll-deoxyhomoprostacyclin analogues g and §
1s described. The key step 1nvolves an organocuprate conjugate

addition - enolate alkylation reaction.

A good deal of effort has been directed towards the synthesis of
analogues of prostacyclin (;) which retain the remarkable biological pro-
perties of the parent molecule2 and yet are sufficiently stable to be used
ther'apeutlcally.2 In this communication we describe the synthesis of
prostacyclin analogues g and § 1n which the additional 6a-methylene group
confers stability by transforming the labile enol ether of prostacyclin (%)
into an allylic ether grouping. The synthesis of the lla-hydroxylated

derivatives of g and 3 has recently been r-epor'ted.3
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Our 1interest 1n the conjugate addition-enolate alkylation reaction
for the synthesis of ll-deoxyprostaglandlns4 led us to investigate ways of
exploiting this procedure for the synthesis of g and g. The most successful
approach was the one shown 1n the scheme.5 Treatment of cyclopent-2-encone
with mixed cuprate §6 and alkylation of the intermediate enclate with 2-

7 in liquid ammonia gave a mixture of the desired alky-

methoxyallyl bromide
lation product 2 and the unalkylated ketone é These compounds have similar
chromatographic properties 1in several solvent systems and the isolation of
2 was further hampered by the ease with which 1t was hydrolysed to the da-
ketone Z.S However, f could be obtained in pure form by chromatography on
silver nitrate impregnated silica. Preparation of § using the conjugate
addition-chlorotrimethylsilane trapping-enolate regeneration and alkylation
procedure8 gave a lower overall yield than the one-pot procedure.
Bromination of § 1n methanol gave the required o-bromoketal §5
together with the bicyclic acetal 2.5’9 Stereospecific reduction of § with

> which underwent

potassium tri-(sec-butyl)borohydride gave the a-alcohol 10
cyclisation on treatment with sodium hydride in tetrahydrofuran (THF) to give

ketal %%.5 Hydrolysis and desilylation of 11 using aqueous oxalic acid on

silica gel10 gave the ketone 12.5

Finally, treatment of ketone %é with the Wittig reagent derived from
(4=carboxybutyl)triphenylphosphonium bromide completed the synthesis. The
crude reaction product, which contained g and ; together with dec-5-endiozic
acid derived from self-condensation of the Wittig reagent, was purified by
short-path chromatography.ll The least polar 5E-, l15B-diastereomer §E was

eluted first followed by an inseparable mixture of 3a and

,12

1RO

b followed by the

U nw

most polar component, the 5Z-, l5a-diastereomer 2a. The 5E and 5Z~

configurations were readily assigned using 1H NMR spectroscopy, the Z-iscmers

3 AB system (J = 15Hz) for the 6a-protons whereas the

exhibit a characteristic
E-isomers show only a broad, 1ll-defined, multiplet.
Analogues 2 and 3 were inhibitors of collagen-induced platelet

aggregation but they were appreciably {ca. 10-3) less active than prostagyclin
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Reagents: (1) 4, ether, -78° then 2-methoxyallyl bromide, NH3(1) (16%) .

(11) Br,, MeOH, NaOAc, -78°, 10 min (44% 8, 18% 9).

(111) KHB(sec-Bu),, THF, -40° (93%).

(1v) NaH, THF, reflux, 2 days (58%).

(v) 10% aq. oxalic acad, 5102, CH2012, r.t., 2 days (79%).
(vi) Ph3§(CH2)4c00H, KO'Bu, THF, r.t., 2 h (80%).
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