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A synthetic route to the prostaglandins was sought which would be shorter and 

more efficient than those previously reported from these Laboratories. 1 
In conse- 

quence thereof a stereoselective total synthesis of (z) prostaglandin El was 

achieved in essentially twelve integral steps via the following novel route and in - 

an overall yield of 12% or greater.2 

Diels-Alder condensation of methyl 8,10-undecadienoate3 with p-angelica lactone 

(2000, 24 hrs) yielded 1(75%) ?.E - 5.68, 5.78~; nmr 6 1.37 (d, J=7 cps, H-y(CH_?)O-), 

2.77 (m, lH, z-+-a,-), 3.66 (5, W, -OCH3), 4.20 (m, lH, ~-$(CH3)-ocO), 5.6-6.0 

(m, 2H, vinylic protons). Found: C, 69.67; H, 9.18%. Calcd. for Cl7H2604: 

C, 69.36; H, 8.90%. The structure of 1 was independently established by analogy with 

a model series in which the heptanoic acid side chain was replaced by methyl (to 

be published elsewhere). Oxidation of 1 (03-Q12C12, -65°/H202-HoAc, 55') yielded 

the corresponding lactonic diacid (sow), mp 142-144O, Found: C, 57.02; H, 7.69%. 

Calcd. for Cl7H2608: C, 56.97; H, 7.31%; the latter was in turn cyclized (AC@, 

NaOAc)4 with accompanying epimerization at C2 to give the cyclopentanone lactone 2 

(Z)AZ 5.66, 5.72, 5.78~; nmr 6 1.43 (d, J=7 cps, H-y(CH,)-O-), 3.66 (s, 3H, 

-OCH3), 4.40 (m, lH, g-(Z(CH,)-OCG-). 

Conversion of z (Ho(~2)20H/PTSA) to its ketal derivative (Found: C, 63.39; 

H, 7.98%. Calcd. for ClaH2&6: C, 63.51; H, 8.29%) followed by saponification 

(1N NaOH, CH30H/2So) afforded the corresponding lactonic acid (B). In this con- 
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