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Bicyclic lactones corresponding to formula 3 are of key importance in the
Corey synthesis1 of natural prostaglandins and their analogues., This communica-
tion reports a short and simple conversicn of the readily available® 4 cis-(-)-
-oxabicyclo[ 3.3.0]oct-2-en-7-one(1) into 3a - 4 via regio- and stereospecific
addition of formaldehyde on the olefinic double bond under conditions of the

3

Prins-reaction”, Since asymmetric synthesis of lactone ] has been reported by

4

American authors™, this conversion cpens a new way without resolution of optic-

ally active prostanoids.
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a, R' = &% = Ac b, B! = H; R = Ac
¢, R' = Ae; R® = H 4, R! =8 = &

The reactlon of 1 with excess paraformaldehyde monomerized in situ with

sulfuriec acid in glacial acetic acid took place at 60~80° affording 3a in 75-85%
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yield together with small amounts of monocacetates 2b and c. Chromatography on
silica gel or acetylation of the crude product gave pure Sa, [a]D - 57,60

(c 0.9, 0H013), Re: 0453 (Et0Ac). Methanolysis (1 eq NaOMe) led to the known
lactone diol” 3d, mp 117,5-118.5°, [aly - 43.4° (o 1.46, MeOH). Both products
were iden*tical with authentic samples6 in every~respect7. No other regio— or
stereoisomeric product could be detected in the reaction mixture. Preferential
opening of the alleged three-center carbonium ion 2 at the sterically less
hindered position Indicated seems to account for both regio- and stereocspec-—
ificityB’B.

A plausible way to Join the line of the brilliamtCarey synthesis1 requires
blocking of the sec-hydroxyl group of 3d prior to oxidation to 4. Selective de-
acetylation of the prim-alkyl acetate moiety by solvolytic procedure (either
alkoxide or proton catalysed) seems to be inevitably frustrated by the facile
nigration of the unsolvelysed acetyl group. Model experiments witn 3c (Ac = p—
~Ph-PhC0) in dry DME with NaH revealed the occurrence of both intra- and inter-
molecular acyl migrationg. Similarly, acetylation or benzoylation were found to
proceed with fair selectivity, even trichloroacetylatlon5 in pyridine or pyri-
dine-dichloromethane at Oo led to detectlable amount of 3¢ (Ac = 0150—00) in our
hands. Completely selective blocking of the prim-OH of 34 was achieved however
with either trimethylsilyldiethylamine {1 eg, MeCN, OO, 15 min) or trityl chlo-
ride (1:1 eq, pyridine, 25°, 2 days), affording 3 R' = H, R® = SiMes, 82%, mp

48.5 — 49.5°, [a]D - 27° (MeCN) and R = H R® = CPh 92%, mp 114-115°,

3’
[Q]D - 16.7° (MeOH), respectively. Acylation (ACZO, PhCOCL, p-Ph-PhC0OC1) and
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subsequent removal of the prim-blocking group could be carried out in the same

10

pot with more than 80% yield in each case. Protected diols 3¢ thus obtained

were identical with authentic samples,

A more promising reute from 3d towards prostanoids was realized by se-

lective oxidation to 4 (R = H) with thioanisole--ohlorine11

12

or more convenlently
with the Pfitzner-Moffatt reagent
In order to avoid isclation of the extremelylabile13 hydroxyaldehyde 4
the reaction mixture was immediately treated with 2-oxo-heptylidenetriphenyl-
phosphorane to give 5 [R = H, 0il”*'%, R.: 0.37 (EtOAc-hexzane, 2:1)] in 67%
overall yield. The prcduct was identified by p-phenylbenzoylation to the known1

bicyclic enone 5 (R = p-Ph-PhC0) and compariscn with authentic sample,
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