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SYNTHESIS OF PROSTAGLANDIN ANALOGS 1II.
THE MODIFICATION OF w-CHAIN
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Many kinds of prostaglandin analogs, which are modified at the
w-chain and also unavailable by other methods, are synthesized
simply by the reaction of the versatile aldehydes la, 1b, 1lc, and

1d with nucleophilic reagents.

In the preceding communication we have disclosed a short and efficient route
to a key intermediate of prostaglandin (PG) analogs. We report herein the synthe-

sis of the different analogs some of which are unavailable by other procedures.
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As the vinylaldehyde 1 contains not only an aldehyde unit but also an ester

function in the same molecule, the reaction conditions must be carefully controlled
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in order to avoid the side-reactions. The Grignard reagents cfr alkyllithium
reagents were suitable for obtaining good result. In general, treatment of 1 with
Grignard reagents at 0°C or alkyllithium reagents at -78°C were found to be the
best reaction conditions. The Cls-epimer was separated easily by chromatography
on silica gel. The products were identified by nmr and ir spectra and also by tlc

behavior. Results are shown in Table I.

Table I
entry RM (Ref) solvent Temp. (°C) Prg%ggt
Et,0 0 a(90)
2
NN L THF/HMPA -78 £(81)
2 O—MgBr Et,0 0 a(45)
3 >N/\/\MgC1 (5) Benzene 20 a(78)
0 12
4 EWgBr (6) THF 0 b (40)
0
13
N THF/Et ,0 0 d(46)
> AU Mg (D THF/Et ,0 0 e(50)13

6 @-SCHzLi (8) THF -78 a(80)
S
7 Cs)—Ll (9) THF -78 a(48)

8 Q_NCOCHZLi (10) Et,0 -78 a(63)

9 @:—}\_ (11) THF -40 c(80)1?
o Li
12
10 m‘f (11)  THF -40 c(80)
S 1

THE 78 c(85)12
THF 78 e(70)12

12 KN (2) THF/HMPA -78 e (40)

11 NNE=E—L (1)
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The following procedure (entry 11 of Table I) is representative. To a
solution of the vinylaldehyde 1lc (5 mmol) in dry THF (20 ml) was added at -78°C a
solution of lithio-l-pentyne1 (6 mmol) in dry THF under nitrogen atmosphere.

After being stirred at -78°C for 1h, the mixture was poured into saturated ammonium
chloride solution and extracted with ethyl acetate. The organic layer was washed
with brine, dried over anhydrous magnesium sulfate, and concentrated in vacuo.

The residue was purified by column chromatography on silica gel using benzene-ethyl
acetate (5:1) as eluant to afford Clsa-gg (35% yield), Clsg-gg (31% yield), and a
mixed fraction (19% yield)z. Spectra of Clsa- and Clsg-zg are undistinguishable.

Nmr: (CDC1 § 5.92-5.60 (2H, m), 5.60-5.26 (2H, m), 5.26-4.60 (3H, m), 4.35-3.80

3)
(1H, m), 3.70 (3H, s), 2.10 (3H, s), 2.05 (3H, s), 0.99 (3H, t); ir (liquid film)
v 3430, 2220, 1735 cm'l. However, their gf values on tlc (benzene-ethyl acetate
2:1) are different. Those of ClS“' and Clss-gg are 0.56 and 0.653, respectively.

In the Grignard reaction of the vinylaldehyde whose Cll-hydroxy function was
not protected, the Clsa-PG was obtained fairly selectively. The ratios of
Clsa/Clse were 7/3 and 6/1 in 2b (entry 1) and 2d (entry 5), respectively, although
that of 2a (entry 1) was 1/1. This exceptionally high selectivity might probably
be due to the steric effect of the oxygen-metal bond at Cll' The mechanistic
detail of this selectivity will be published in due course.

Although all of the vinylaldehyde 1d, le and 1f could be converted to 2d,
2e and 2f, respectively, la was found to be the best for the preparation of PG
analogs since only 1 equiv of alkyl anion was required and the product might be

transformed into the various kinds of PG analogs (FZa’ EZ’ Fla and E1)4, as shown

in the following scheme.
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