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AI&act: Corey lactone having o-side chain la is an important intermediate for syntheses of 
prostaglandins. Now we have succeeded in developing a new synthetic route of la from 
methylenecyclopentanone having o-side chain 2a. The new synthetic route has two crucial steps as 
follows. 1) Hydroxymethyl unit introduction by using organozinc reagent. 2) Oxidation of diol to 
lactone by using N-oxoammonlum salt in combination with sodium bromite. 

Corey lactone is one of the most important key intermediates in prostaglandin syntheses because 

of the wide applicability and availabilityt. Especially Corey lactone having o-side chain la is very 

versatile because we can build prostaglandin skeleton with four chiral centers by only two steps from 

la’. In this report we introduce a new synthetic route to la from cyclopentanone having o-side chain 

2a. which we had developed2 (Scheme 1). Umemoto had reported a synthetic route to 1 b 

(R=ethoxyethyl) from 2b (R=Ethoxyethyl) in 19783. When we applied this route to t-butyldimethylsilyl 

protected cyclopentanone 2a. yield of the last step of this route, Neff reaction, was lower (c.a. 50%) 

than reported on ethoxyethyl protected cyclopentanone. This phenomenon is thought to be due to 
unstability of silyl group under Neff reaction condition (Tit&, AcONH4 / AcOH-H20 ). Though we 

tried some modification of reaction conditions for optimization of yield, we could not improve it . 

Finally we have succeeded in developing a new synthetic mute. 

Scheme 1 

b=Ethoxyethyl 

A new synthetic route is shown in Scheme 2. The first crucial step of this route is introduction of a 

hydroxymethyl unit using functionalized zinc-copper reagent. The preparation of the organozinc 

compound 3 and its 1 &addition reaction to h via organocopper compound was carried out according 

to the Rnochel’s method4. Thus the enone 2a was reacted with copper reagent of 3 in the presence of 

MegSiCl to provide the silyl enol ether 4. which on work up with aqueous HCl provided the ketone 5 

having the hydroxymethyl unit in 83% yield In this step, we could not isolate the bisomer of 5. which 
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was formed in only trace amount. 

The results of the selective reduction of carbonyl group on 5membered ring are summar&d in 

Table 1. Yamamoto-Ono reductions of 5 gave the desired a-alcohol 6 in 8 1% and its isomer 7 in 6% 

yield. Though Selectride@ reduction6 gave no p-isomer 7, a new byproduct was formed. Especially in 

the K-Selectride@ reduction, the byproduct was produced in 17 % yield even when the reaction was 

quenched at -78 ‘C. The structure of this byproduct was assigned to be 8 by tH-NMR, t3C-NMR and 

MS analyses. The byproduct 8 was assumed to be formed via the enone 9 based on the following 

observation. The isolation of the enone 9 in 10% yield in K-Selectride@ reduction at -78’C. The 

correlation between the basicity of reagents and the yields of 8 (K-Selectride@>L- 

Selectride@>NaBHq>>Y.O. Reduction). The yield of the desired a-alcohol 6 was maximum when 

using L-Selectride@ was used at -78 ‘C. 

Table 1. Selective reduction of 5. 

10 

11 in 34 % yield. After some examination, we found that DIBAH could remove the 

pivaloyl group without formation of 11 and gave the desired dioll0 in 86% yield. 

The next crucial step of this route is derivation of 10 to the desired lactone la. To this aim, we 

tried the new method reported by Torii, that could oxidize only primary hydroxy group in the presence 

of secondary hydroxy group and form lactone7. To our knowledge, this is the first application of 

Torii’s method to diol having double bond in its molecule. The oxidation of the diol 10 with N- 

oxoammonium salt, activated from 4-benzoyloxy 2,2,6,6-tetramethylpiperidine-1-oxyl 12, in 

combination with sodium bromite gave the desired lactone in high yield. But when we added sodium 

bromite into the reaction system at once, undesired lactone 13 was formed in 8% yield in addition to la 

in 71% yield. So we tried some examination to avoid the formation of 13. and found that gradual 

addition of sodium bromite gave only the desired lactone la in 88 % yield. 

Analytical and spectral data of this sample am all in complete agreement with those of an authentic 

sample synthesized by Umemoto’s method.8 

Thus we have succeeded in developing a new synthetic mute of Corey lactone having cc-side chain. 
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Scheme 2 

al IZnCHzOpiv 3 (2eqJ. CuCN-2LiCl(2.3eq), TMSCl (leq) in THF . 
b) 1N HCI in MeOH-THF. 2 steps Y=83%. 
C) Hydride reduction. The yield is shown in Tablel. 
d) DIBAH (3eq) in Toluene. Y=86%. 
e) NaBtQ (4eq)-12 (cat) in CI-I$.&-NaHCO,. Y=88%. 
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