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A STEREO AND REGIOSPECIFIC ROUTE TO THE SYNTHETIC INTERMEDIATE
FOR THE SYNTHESIS OF 9(0)-METHANOPROSTACYCLIN

Masakatsu SHIBASAKI, Katsuhiko ISEKI], and Shiro IKEGAMI*
Faculty of Pharmaceutical Sciences, Teikyo University, Sagamiko, Kanagawa 199-01

A stereo and regiospecific route to the synthetic intermediate, bicyclo[3.3.0]octan~
2-one derivative, for the total synthesis of 9(0)-methanoprostacyclin is described starting
from 1,3-cyclooctadiene, in which as a key reaction, the conjugate addition of the Gilman

reagent to the bicyclo[3.3.0]oct-8-en-2-one skeleton is involved.

In the course of our synthetic studies directed toward 9(0)-methanoprostacyclin QL)Z, a
highly stable and biologically potent analog of prostacyclin Qg), the ketone (11) was demonstrated
to be a key intermediate2c as shown in Scheme. Although previously the ketone (ll) was success-
fully constructed from 1,3-cyclooctadiene in 10 steps, the synthesis suffered from unsatisfactory
selectivity at the step of w-side chain introduction. Because of the obvious need for an
efficient route to 1], from which several other carbo-analogs (2’& ﬁ) of prostacyclin should be
obtained, the studies described herein were undertaken.

The endo-epoxide (§)3, which can be synthesized stereospecifically from 1,3-cyclooctadiene
in 3 stepszc, was converted to the ketone (6), ir;v ;;lm 1740 cm-1, mass; 138 [M+], with Collins
reagent (8 equiv.) in methylene chloride at 0° for 1 h in nearly quantitative yield. Trans-
formation of the ketone (6) to the o,B-unsaturated ketone (7) could be best achieved by treatment
of 6 with sodium carbonate (10 equiv.) in water-t-butyl alcohol (3:1, 80ml/g) at room temperature

~
for 4 h [7, ir;v0iel3 3610, 3450, 1708, 1641 cm-1, pmrss 6.32 (multiplet, 1H), mass; 138 [M'],
mp. 62-63°] in 50% yield based on the recovery of the starting ketone (6) (ca.25% recovery)4.

Conjugate addition of the Gilman reagent to the t-butyldimethylsilyl derivative (g) obtained
in the usual manner5 is a very crucial step, since the attack at the carbonyl function might
produce a 1,2-adduct6.

After the successful observation of the conjugate addition using di-n-butylcopper1ithium7,
reaction with the Gilman reagent derived from 3-(t—buty'ldimethy]sﬂ_y1oxy)-trans-1-octenyﬂithium8
in gther at -78° was carried out and resulted in the formation of the desired ketone Qg) [ir;

v ;;lm 1740 cm-1, pmr;s 5.45-5.27 (multiplet, 2H), mass; 494 [M'] in 70% yield with a small

amount of the 1,2-adduct. The stereochemistry of 9, which is another crucial element in the
synthesis and expected from the previous resu]tg, was confirmed as follow: bis-t-butyldimethylsilyl
derivative Qg) was deprotected by treatment with a fluoride anion in tetrahydrofuran to afford
the diol (10), which was identical with an authentic materia12c obtained with unambiguous
stereochemistry in all respects (ir, pmr, mass, tlc). Finally the diol (19) was converted to

the intermediate (ll) in the usual way 0.

Conclusively, the present new approach to 1] characterizes that the a-hydroxy group of
bicyclo[3.3.0]Joct-7-en-2-01 becomes a key functional moiety to introduce both groups of the 11-
hydroxy and the w-side chain stereo and regiospecifically. The synthetic intermediate (13)
must be versatile in synthesis of prostacyclin analogs and is readily available by the present

synthesis.
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