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In connection with ll-deoxy-lla-hydroxymethyl PGE2 (1)2’3), which showed
a specific activity for uterus contraction, the synthesis of 9-deoxy-9a-
hydroxymethyl PGF2a3a) 1s of interest. Now, we wish to describe the total

1)
synthesis of 9-deoxy-9u-hydroxymethyl PGan (XXIV).
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By the application of the previous method4)

the 2,3-trans-3,4-c1s keto acid
III*l) was stereospecifically synthesized from the keto ester II in 80% yield
via 4 steps. IIL, 1r 1725, 1755 nmr 3.70 (3H, s, COOMe).

NaBH4 reduction of the sodium salt of the acid III gave exclusively the trans,
trans, cis acid IV which corresponds to PGF with regard to the configuration of
the five membered ring. IV; 88% yield, m.p. 97’~800, ir (nujol) 3420, nmr (0014)
3,60 (3H, s, COOMe). Acetylation of the acid IV with Ac20/pyr1d1ne at room
temperature gave the crystalline acetate V, accompanied by a small amount of the
lactone VI. V3 92% yield, m.p. 71~3°C, 1r (nugol) 1735, 1705, nmr 1.99 (3H, s,
OAc) 5.30 (1H, m, {gAc). VI; 1r 1785, 1735, nmr 3.67 (3H, s, COOMe) 4.87 (1H,

5)

broad s, <:g_é? ). Direct conversion of the carboxyl group to the corre-

sponding alcohol was accomplished in the following way. BReaction of the acad v
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with chloroethylcarbonate 1n the presence of triethylamine in THF at OOC,
followed by reduction of the resulting anhydride with NaBH4 in agueous THF,

afforded the hydroxymethyl derivative VII., VII, 78% yield, air 3500, 1735, nmr

1.98 (3H, s, OAc) 3.63 (3H, s, COOMe) 5.23 (1H, m, Z0A°)

6)

In order to introduce the carboxyl side chain by the Wittig reaction,
the benzyl group was cleaved as follows. Bromination of the diacetate VIII
obtained by the usual acetylation of VII by NBS in CCl4 afforded in 85% yield
the bromide IX7) which on oxidation with CrO3 in aqueous AcOH was converted
into the ketone X. X; 90% yield, ir 1740, 1690, nmr 2,01 (6H, s, OAcx2) 3.63
3H, s, COOMe) 4.12 (2H, m, CH,0Ac) 5.26 (1H, m, <O ). Reduction of X with
IaBH4, followed by treatment of resulting alcohol XI with p-TsOH in boiling
>enzene, -provided the olefins XIIa and XIIb in almost equal amount. The acad
{IIb was converted into the ester XIla by treatment with CH2N2. XI, 75% yield,
tr 3450, 1735, nmr 4,56 (1, {, =7, <) 3.60 (3H, s, COOMe). XIla, 82%
rreld, 1r 1735, nmr 6.38 (2H, m, <" ) 5.15 (14, m, <(3AC) 4.05 (2H, m,
JH,0Ac) 3.48 (3H, s, COOMe) 1.91 (3H, s, OAc) 1.89 (3H, s, OAc)
As, 1n a preliminary experiments, Wittig reaction of PhBPa—CHe—(CHZ)BCOONa

with the aldehyde XIII obtained by Lemieux-~Johnson ox1dat1on8) (Nalo —0504) of

4
the olefin XITa afforded the elimination product XIV as a main product, the
alkyl side chain was first introduced prior to the carboxyl side chain.

The diol XV obtained by the hydrolysis (aqueous MeOH—K2003) of the di-
acetate XITa was submitted to the oxidation (NaIO4—OeO4)8) 1n aqueous dioxane
at room temperature. The resulting aldehyde was obtained 1in 65% yield as the
cyclic lactel XVI, XVI; ir 3400, 1730, nmr 3.63 (3H, s, COOMe) 4.94 (1H,
broad —%—O—).

Treatment of the lactol XVI with anhydrous MeOH—BF3 ether complex at 0°c
for 2 hrs. gave 1n 82% yield lhe methylether XVII, consisting of the mixture of
the epimeric methylethers. XVII, 1r 3400, 1728, nmr 3.34, 3.30 {(3H, OMe) 3.66
(3H, s, COOMe). Treatment of the methylether XVII with dihydropyrane in the
presence of picric acid followed by reduction with LlAlH4 provided the alcohol
XIX. XIX; 55% yield, 1r 3470, nmr 3.22 (3H, s, OMe).

Alkyl side chain was introduced into XIX by the established methodg)
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(1. Collins oxadation 11, Wittig reaction). Thus, the enone XX was obtained
in 72% yield, XX; 1r 1690, 1670, 1625, nmr 6.20 (2H, m, olefin).

Reduction of the enone XX with NaBH4 in MeOH gav~ the epimeric alcohols
XXI. XXI; 89% yield, ir 3450, 1025, nmr 5.35 (2H, m, olefin). Removal of the
protecting group of XXI was accomplished by treatment with O.1N-HC1l in CHBCN
at room temperature for 3 hrs. The lactol XXII was submitted to the subsequent
Vittig reaction without purification., Thus, 9-deoxy-9a-hydroxymethyl PGFZa
XXIV and 1ts 15-epimer XXIII were in 65% yield obtained as a mixture, which was
separated by column chromatography. XXIV, m.p. 51~4°C, 1r (nujel) 3350, 1703,
968, nmr 0.89 (3H, t, CH3) 3.63 (2H, d, CH20H) 5.45 (4H, m, olefin), The cor-
responding methylester m.p. 54”»600, ir (nujol) 3340, 1741, nmr 3.63 (3H, s,

COOMe ) .
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