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A NOVEL APPROACH TO THE SYNTHESIS OF PROSTANOIDSl
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A considerable effort has been devoted to synthetic studies of natural and
modified prostaglandinsl’z. We have been engaged in a research programme having
as its objective a new chemical synthesis that would allow access to natural
prostaglandins as well as to many modified prostaglandins, not readily obtain-
able by other synthetic schemes.

We wish to report a synthesis of dl-ll-deoxy-PGE1 (9b) which illustrates
the simplicity of the method.

Irradiation of readily availab1e3a-tropolone methyl ether (1) in anhydrous
methanol solution for 4 hr at room temperature, with a Hanau TQ 150 high-pres-
sure mercury arc lamp (quartz filter) sequentially induced a valence tautome-
risation of the tropolone ring and a skeletal rearrangement to afford 7-methoxy-
3,6-bicyclol 3.2.0] heptadiene-2-one (_2_)4 in yields higher than 80% after distil-
lation. The substituted cyclopentenone (2) was reduced selectively to the cyclo-
pentanone (3) [vmax 3070, 1735 and 1630 cm-1 ; n.m.r. 4.75 (s, vinyl H), 3.60
ppm (s, OMe)5 ; m/e 138 (M+)], in 90% yield, by hydrogenation over prehydroge-
nated platinum in ethyl acetate solution.

Ozonolysis of the enol ether double bond of the bicyclic intermediate (3)
at ~78° in 5:1 methylene chloride-methanol solution was followed by treatment
of the ozonide with liqgid sulfur dioxideG, thus affording the dimethyl acetal

(4) [v,, 1750-1730 cm = ; n.m.r. 4.25 (d, J = 5 Hz, acetal H), 3.70 (s, Me

ester), 3.35 and 3.32 ppm (2 x OMe) ; m/e 185 (M+ - OMe)7 ; FeCl3 test :
positive] in 70% yield. Alkylation of the keto-ester (4) ag position 88 was
performed by reaction with potassium hydride in dimethyl sulphoxideg.under an
argon atmosphere, followed by treatment with ethyl 7-iodoheptanoate10’11 provid-
ing the diester (5) [v,,  1745-1730 em™! ; n.m.r. 4.25 (@, J = 6 Hz, acetal H),
4,05 (g, J = 7 Hgz, ngMe), 3.60 (s, Me ester), 3.35 (s, 2 x OMe), 1.20 ppm (t,

J = 7 Hz, Cﬂzge) : m/e 341 (M+ - OMe)] in ca. 60% yield.
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Decarboxylation of compound (5), a key-step in the synthesis, was smoothly
effected with sodium cyanide in hexamethylphosphoric triamide for one hour at
70° under dry argonlz, affording in 90% yield the keto-ester (§) [vmax 1730 ecm” *;
n.m.r., 4,20 (4, J = 5 Hz, acetal ﬁ), 4,05 (q, 7 Hz, CHZMe), 3.35 (s, 2 x OMe),
1.20 ppm (t, J = 7 Hz, CH,Me) ; m/e 283 (M' - OMe)]. The sensitive acetal group
is not affected by these mild reaction conditions. Treatment of ketone (6) with
ethanolic potassium acetate, known equilibration conditionslB, led to unchanged
material thus confirming the trans relationship between the substituents on the
cyclopentanone. Cleavage of the acetal protecting group in the intermediate (6)
with p~toluenesulphonic acid in acetone liberated the aldehyvde (l)14 [Vmax 2720,
1730 e~ ; n.m.r. 9.75 (4, J = 2 Hz, CHO), 4.05 (q, J = 7 Hz, CH,Me), 1.20 ppm
(t, J = 7 Hz, CHzﬂp)] in nearly quantitative yield.

The concluding steps of the synthesis have been worked out previously
Reaction of intermediate (7) with the sodium salt of dimethyl 2-oxoheptylphos-
phonate provided the expected enedione (8), characterized by the typical
spectral properties of its enone chromophorels. After formation of the mono-
ketal at position 914, reduction of the carbonyl function at position 15 with
zinc borohydride yielded a mixture of 15(R) and 15(S)-isomeric alcohols. Acetic
acid-water hydrolysis of the ketal gave the corresponding mixture of hydroxy-
ketones, separated by preparative thin layer chromatography. The ester group
at C-1 of the desired 15(S)-alcohol (9a) was hydrolysed with aqueous methanolic
potassium carbonate to afford the crystalline dl-ll-deoxy—PGE1 (Sb) [m.p. 80-
82°]14, identical with an authentic sample.

The noteworthy features of this synthesis are its simplicity and its poten-
tial flexibility. Substituted tropolones are readily available from synthetic
and natural sourcesls, hence allowing the preparation of a large array of new
prostanoids not easily secured by other routes. Moreover, the key cyclopentenone
intermediate (2), through modifications at positions 10 and/or 118, provides an
ideal entry to the primary prosfaglandins as well as to yet another group of
modified prostaglandins. Work along these lines is currently in progress.
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