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Abstract - The intermediates of prostaglandina have been 
synthesized from 2-cyclopenten-1-one derivatives by a novel 

thiazoliwn ion-catalyeed acylation. 

We have previously described the application of the conjugate addition of acyl 

carbanion equivalent to a,p-unsaturated ester for the synthesis of 11-deoxy 

prostaglandin intermediates1). The result was encouraging enough for exploring 

the possibility of employing this reaction for the synthesis of prostaglandins 

too. 

Now we wish to report a new synthesis of prostaglandin intemediates in which 

the nucleophilic addition of acyl carbanion equivalent to 2-cyclopenten-1-one 

derivntive plays a central role. 

Conjugate addition reaction of aldehyde (2~)~) [b.p. 96'/10 mm; d 0.9 (3H, t, 

J=7 Hz), 2.6 (2H, d, J=3 Hz), 4.0 (4H, s), 9.6 (lH, t, J=3 HZ)], easily obtained 

from methyl 3-0x0-octanoate3) via the corresponding ethylene keta14) with 

diisobutylaluminium hydride (toluene, -70°), to 2-cyclopentenone (1; X=H) cata- 

lyzed by 3-benzy~-5-(2-hgdroxyethy~)-4-methy~-thiazoi chloride5) (0.025 

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

ative 3 X=H) [30 %; b.p. 155O/0.1 mm; 9 1740, 1710, d 0.9 (3~. t, J=7 Hz), 
w 

6 2.85 (2X, d, J=3 Hz), 3.95 (4H, s)J . 
Treatment of this cgclopentonone with fresly prepared lithium diethylamide7) in 

benzene - hexamethylphosporic triamide ( 6  equiv, 20'. 2 hr) led to the inter- 

mediate conjugated dianion (i; x=H)') which underwent clean a-alkylation with 

ally1 bromide (3 equiv. 20°, 3 hr) to afford a mixture of 2: (x=H) [35 %, $ max 



+ 

OCH-CH-C-C H 
2/\ 5 11 
0 U 0 -4 - 

X X' C/CH2\c/ 'gHll 
1 * 2 - ,., 3 8 o ' b  U 

1735, 1710, d 0.9 (3H, t, J=7 He), 2.9 (ZH, a), 3.95 (4H, a), 4.9-6 (3H, m) 

and (55; X=H) 110 %; 3 max 1745, 1710, d 0.85 (3H, t, 5-7 Hz), 2.85 (ZH, s), 

3.85 (4H, s), 5.05-5.8 (3H, m)]. 

This mixture was separated by chromatography and the major prochct (2:; X=H) 

was reduced by sodium borohydride (3 equiv, methanol) to give the alcohol 

(3%; X=X) as a mixture of diastereomers. Acid treatment of the latter to 
regenerate the carbonyl group yielded the hydroxy ketone (2:; X=H) which on 
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standing in acidic solution (p-TSA, acetone 20°C, 0.5 hr) afforded, after 

chromatography the intermediate of ( ~ ) - l l - d e o ~ ~ - ~ r o s t e . ~ l a n d i n  FZa ( 9 $ ;  X=H) 

[40 %; om, 3420, 1670, 1610, d 0.85 (3~. t, J= 7 Hz), 4.85-5.6 (3H, m), 6.1 

(lH, m), 6.7 1 m .  The intermediate of (-+)-ll-deo~~-~rosta~landin Fla (9b; 
",* 

X=H) was also prepared by this procedure. Alkylation of the dianon (4; X=H) 
w 

with methyl 7-bromo-heptanoate (3 equiv, 20°, 4 hr) and reduction of the result- 

ing cyolopentanone derivative (2E; X=H) [25 %; d 1735, 1710, & 0.9 (3H, t, 

J=7 Ha), 2.7 (2H, m), 3.6 (3H, 8). 3.95 (4H, m) 1 with sodium borohydride (4 
equiv, methanol) followed by acid promoted hydrolysis and elimination afforded, 

after chromatography (i)-11-deoxy-15-dehydropr~sta~landin Fla (9b; Y.=H)~) [25 % 

(based on 2: used); !I 3340, 1735, 1670, 1610, 0.9 (3~. t, J=7 HZ), 

1.5-2.1 (7H, m), 3.6 (3H, s), 4.1 (lH, m), 4.3 (lH, m), 6.1 (lH, m), 6.4 

(lH, m)]. 

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

glandin F2, (9a; X=OH) was carried out. Addition of the aldehyde ($) to the 
,\I" 

cyclopentenone (l:~=O-t-~u)lO) was achieved using the above chiazolium salt 

(80°, 36 hr, 1 equiv Et3N) to give the cyclopentanone (3:X=O-t-Bu) 142 5 .  4 max 
,% 

1730, 1700, d 0.9 (3~, t, J=7 Hz), 2.9 (2H, m), 3.9 (4~, m), 4.30 (lH, q, 

J=6 Hz) which was regiospecifically alkylated with ally1 bromide via the come- 

sponding lithio-derivative ($z:X=O-t-Bu) (6 equiv lithium diethylamide, 

benzene-hexamethylphosporic triamide, 20'. 4 hr). Sequential treatment of the 

product (~~:X=O-~-BU). [35 %; d ,, 1735, 1700, 1635, 6 0.9 (3H, t, J=7 HZ), 

2.9 (2H, m), 3.9 (4H, m), 4.3 (lH, t, J=6 Hz), 4.6-5.9 (3H, m)], with sodium 

borohydride (3 equiv, ethanol) to reduce the carbonyl groups and p-toluene- 

-8ulphonic acid to regenerate the carbonyl group and eliminate the elements cf 

water provided the enone (?z:Y.=O-t-Bu) [40 8; $ ,, 3400, 1670, 1615, i! 0.9 

(3H, t, J=7 Hz), 4.85-5.6 (3H, m), 6.15 (lH, m), 6.8 (lH, m)]. 
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