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Summary: A one-pot synthesis of the PGE2 key 
seleno)-2-cyclopentenone is described. 

intermediate from 2-(phenyl- 

Sih and his collaborators have developed an excellent 2-component 

coupling process for the construction of the prostaglandin (PG) skeleton'. 

However, only a few syntheses of the chiral cyclopentenone intermediate 

have been reported. 
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We now report an extremely short, convenient, and 

efficient synthesis of the optically active prostaglandin intermediate 

through a novel vinyl anion equivalent carrying adjacent seleno and stannyl 

groups. 
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The reaction consists of three consecutive procedures; B-addition of 

tributylstannyllithium to the 2-(phenylseleno)-cyclopentenone, regio- 

specific alkylation of the resulting enolate, and subsequent novel 

regiospecific B-elimination of adjacent tin and seleno groups. The starting 

optically active silyl-protecting hydroxyselenocyclopentenone3 2 is 

obtainable from chiral silyloxycyclopentenone4 1 in 95% yield. A tetra- 

hydrofuran (THF) solution of the selenocyclopentenone2was treated at -78 

OC with tributylstannyllithium (2.0 equiv) prepared m- situ from 

hexabutyldistannane and n-butyllithium. 
5 

After stirring for 5 min, methyl 

7-iodo-5-heptenoate (2.0 equiv) and hexamethylphosphoramide (4.0 equiv) 

were added successively. The mixture was stirred for 15 min. The 

chemoselective @-elimination of stannyl and phenylseleno groups was 

achieved by the action of tetrabutylammonium fluoride (TBAF). This stage, 

however, is crucial, because the silyl protecting group sensitive to a 

fluoride ion is present in the molecule. In fact, treatment of the 

reaction mixture with excess TBAF (3 equiv) gave 4-hydroxycyclopentenone 5a 

in 79% yield. The tributylstannyl group was observed to be more sensitive 
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4 5a R=H : 79% based on 1 

5b R = Si$ : 86% based on 1 
to the fluoride ion than the (s-butyldimethylsilyl)oxy group as follows. 

Careful addition of a TBAF THF solution by 4 portions (totally 2 equiv) 

afforded the desired silyl-protected intermediate5b in 67% yield. More 

effective destannylselenenylation was achieved by the action of silica gel. 

Thus, the silica gel, absorbing the reaction mixture, was heated at 45 OC 

for 2 h to give 5b6 in 86% yield, i.e. in 80% overall yield from 1. 

One of the advantageous features of this method is that regiospecific 

alkylation of the enolate (without enolate equilibration and elimination of 

the protected 4-hydroxy group) and regiospecific formation' of the 

endocyclic enone can be achieved. Furthermore, the three-step procedure 

can be performed in one pot. Thus, the present reaction serves an 

exceptionally rapid, convenient, and efficient method for the synthesis of 

the chiral PGE2 key intermediate, starting with chiral protected 4- 

hydroxycyclopentenone through a novel vinyl anion equivalent. 
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