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Abstract - The intermediates of prostaglanding have been
synthesized from 2-cyclopenten-l-one derivatives by a8 novel

thiazolium ion-catalysed acylation.

We have previcualy described the application of the conjugate addition of acyl
carbanion equivalent to o,B~unszaturated ®ster for the aynthesis of 1l-deoxy

1)

progtaglandin intermediates™’. The result was encouraging enough for exploring
the posgibility of employing this reaction for the synthesis of prostaglandins
too.

Now we wlash to report a new syntheals of prostaglandin intermedimtes in which
the nucleophilic addition of aeyl carbanion equivalent to 2-~cyclopenten-l-one
derivative plays & central role.

Conjugate addition reaction of aldehyde (5)2) [b.p. 96°/10 mm; ¢ 0.9 (3H, t,

J=7 Hz), 2.6 {(2H, 4, J=3 Hz), 4.0 {4H, =), 9.6 (1H, t, J=3 Hz)], easily obtained

3) via the corresponding ethylene ketal4) with

from methyl 3-oxo-octanocate
diisobutylaluminium hydride (toluene, -70%), to 2-cyclopentenone (1; X=H) cata-
lyzed by 3-benzyl-5-(2-hydroxyethyl)-4-methyl-thiazolium chlorides) (0.025

equiv) (70%, 24 hr, 0.1 equiv triethylamine) yielded the cyclopentanone deriv-

1740, 1710, ¢ 0.9 (3H, t, J=T Hz),

ative (3; X=H) [30 % b.p. 155°/0.1 mm; V

2.85 (°H, d, J=3 Hz), 3.95 {4H, 187,

Treatment of thle cyvelopentanone with fregly prepared lithium diethylamideT) in
benzene - hexamethylphosporic triamide (6 equiv, 20%, 2 hr) led to the inter-
mediate conjugated dianion (g; X:H)B) which underwent clean w-alkylatlion with

allyl bromide (3 equiv, 200, 3 hr) to afford a mixture of Sa (x=H) (35 %, Vv max
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1735, 1710, ¢ 0.9 (3H, t, J=7 Hz), 2.9 (2H, 8), 3.95 (4H, 8), 4.9-6 (3H, m)
and (fg; X=H) (10 %; ¥ __ 1745, 1710, J 0.85 (3H, t, J=7 Hz), 2.85 (2H, s),
3.85 (4H, 8), 5.05-5.8 (3H, m)].

This mixture was geparated by chromatography and the major procuct (25; X=H)
was reduced by sodium borohydride (3 equiv, methanol) to give the alcohol
(Zg; X¥=H) ag a mixture of diagtereomers., Acid treatment of the latter to

regenerate the carbonyl group ylelded the hydroxy ketone (gg; X=H) which on

—370—




HETEROCYCLES, Vol.12. No.3. 1979

gtanding in acidie solution (p-TSA, acetone 2000. 0.5 hr) afforded, after
chromatography the intermediate of (¥)-11-deoxy-prosteglandin Fou (985 X=H)

(40 %; V.. 3420, 1670, 1610, J 0.85 (3H, t, J= T Hz), 4.85-5.6 (3H, m}, 6.1
(1H, m), 6.7 (1H, m)]. The intermediate of (¥)-ll-deoxy-prostaglandin Flu (?P;
X=H) was also prepared by this procedure, Alkylation of the dianon (ﬁ; A=H)
with methyl 7-bromo-heptancate {3 equiv, 200, 4 hr) and reduction of the result-
ing cyclopentanone derivative (QE; X=H) [25 %; V max L7135 1710, J 0.9 (3H, t,
J=7 Hz), 2.7 (2H, m), 3.6 (3H, 8), 3.95 (4H, m)] with sodium borohydride (4
equiv, methanol) followed by acid promoted hydrolysis and elimination afforded,
after chrometography (i)—11-deoxy—lS-dehydroprostaglandin Flo (?P; L:H)g) [25 %
may 3340, 1735, 1670, 1610, 0.9 (3H, t, J=7 Hz)},
1.5-2.1 (7H, m), 3.6 (3H, s), 4.1 (1H, m), 4.3 (14, m), 6.1 (1H, m), 6.4

(1H, m) 1.

(based on 5b uged);

Finally the apnlication of this methodology to the intermediate of (1)-prosta-

glandin F, (9a; X=0H) was carried out. addition of the aldehyde (2) to thae

10) wag achieved using the above chiazolium salt

cyclopentenone (1:X=0-t=-Bu)
v
(80°, 36 hr, 1 equiv Et3N) to give the cyclopentanone (2:X=O—t—Bu) [42 %, V

1730, 1700, J 0.9 (3H, t, J=7 Hz), 2.9 (2H, m), 3.9 (4H, m), 4.30 (1H, g,

max

J=6 Hz) which was regiospecifically alkylated with allyl bromide via the corre-
aponding lithio-derivative (%g:X:O—t-Bu) (6 equiv lithium diethylamide,
benzene-hexamethylphosporic triamide, 200, 4 hr), Sequential treatment of the
product (58:X=0-t-Bu). [35 % v . 1735, 1700, 1635, ¢ 0.9 (3K, t, J=7 Hz),
2.9 (2H, m), 3,9 (44, m), 4.3 (1H, t, J=6 Hz), 4.6-5.9 {3H, m)], with sodium
borohydride (3 equiv, ethanol) to reduce the carbonyl groups and p-toluene-
~sulphonic acid to regenerate the carbonyl group and eliminate the elements cf
water provided the enone (Ja:x=0-t-Bu) [40 %; V .. 3400, 1670, 1615, 4 0.9
(3H, t, J=7 Hz), 4.85-5.6 (34, m), 6.15 (1H, m), 6.8 (1H, m)].
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