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A new route to :+) -cis-2-oxabicyclo[3.3.01oct-6-en- 

3-one(l), an important prostaglandin synthon, -has been 

developed using a symmetrical starting material(3). 

Since a Hungarian group1 has reported the conversion of cis- 

2-oxabicyclo[3.3.0loct-6-en-3-one(l) into cis-(7-acetoxy-6-acetoxy- 

methyl~-2-oxabicyclo[3.3.0loctan-3-one(2), a key prostaglandin 

intermediate? via a regio- and stereospecific addition of form- 

aldehyde by the Prins reaction, synthetic importance of hitherto 

less valuable lactone(l), especially in a chiral form, was greatly 

increased. There have been some interesting reports on the chiral 

synthesis of the lactone (1) 3r4r5, however, they still have rooms 

for improvement from the practical point of view. (Chart 1) 
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We now report a simple synthesis of the lactone(1) in a racemic 

form from readily accessible nortri~yclanone(3)~ v i a  exo-5-bromo- 

norcamphor(6) intending a chiral synthesis. Since a chiral bromo- 

ketone(6) has been obtained by treating the iminium ~ a l t ( 4 ) ~  with 

hydrobromic acid, a conversion of (f)-bromo-ketone(6) into the 

(+)-lactone(1) would be promissing a chiral synthesis. (Chart 2) 

or R1=H, R2=COZH 

Chart 2 

Treatment of nortricyclanone(3) with 47% hydrobromic acid(1 molar 

8 equiv) in boiling acetic acid gave exo-5-bromonorcamphor ( 6 ) ,  

Nu'ol bp 119-122° (17 mm Hg) , mp 26.5-27.50 (lit. mp 31-32"), ma& (an-') 

CDC13 I 1745, 6 (ppm) 4.17(1H, m, -CgBr), in 96% yield. Baeyer-Villiger 

oxidation of 5 with m-chloroperbenzoic acid(l.2 molar equiv) gave the 
9 Nu'ol bromo-&lactone (71, mp 74-76O, "ma& (cm-l) 1715, &CDC13(ppm) 4.83 (lH, 

I I 
m, -Cg-OC-), 4.30(1H, m, -CHBr) in 92% yield as a single product. 
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Refluxing the 6-lactone(7) with ethanol in the presence of a 

catalytic amount of p-toluenesulfonic acid1' formed the unstable 

neat ethyl ester(8), oil, vmax (cm-I) 1720, quantitatively, which, 

without further purification, upon treatment with silver per- 

chlorate1°(l.5 molar equiv) in aqueous dimethoxyethane at room 

temperature, afforded the y-lactone alcohol(9), mp 76-77', 

&P1(cm-l) 3445, 1745, 6CDC13 
I 

(ppm) 5.13 (lH, br.t, -CgOF), 4.50 (lH, 
I 0 

m, -CgH), in 91% yield. (Chart 3) 

Chart 3 

After various attempts were carried out on the derivatives 

of the alcohol (9) , such as the chloride1' (10) , the xanthate12 (11) , 
the tosylate13 (12) , and mesylate (13) , the desired lactone (1) was 

obtained at best in 71% yield as a single product from the 

mesylate (3) (see Table 1, Entry 14) . (Chart 4) 

Thus, treatment of 9 with methanesulfonyl chloride in methylene 
chloride containing triethylamine gave the mesylate(l3), mp 80- 

p 1 3  I 80,5", &pl(cm-l) 1750, (ppm) 5.03-5.50 (2H, m, -CE-OC- and 
I a 

-CH-OSOZ-), 3.05(3H, s, CH3S02-) in 98% yield. Heating 13 with 

two molar equivalents of pyridine in benzene solution in a sealed 

tube at 240-250° led to a regioselective olefin formation to 



give (+)-cis-2-oxabicyclo[3.3.0loct-6-en-3-onel in 71% yield. 

In the final stage, application of high temperature was most 

important since a concurrent formation of unseparable isomer, 

(+)-cis-2-oxabicyclo[3.3.01oct-7-en-3-one 14'15 (14), was 

predominant at lower temperature(see Table 1). 16 

12 : ,R=p-MeC6H4SO~ Chart 4 
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