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In the search for pharmacologically specific and metabolically stable pros- 

taglandins, considerable effort has recently been directed towards the prepara- 

tion of prostaglandin analogs in which the 15-hydroxyl functionality has been 

transposed to adjacent positions in the w-chain. Thus, prostaglandin E analogs 

wherein the 15-hydroxyl group has been shifted to C-13l, C-162’3, C-172’3 and 

C-203 have been described. No 14-hydroxyprostaglandin E analogs have been dis- 

closed in the literature. 4 We now wish to report the synthesis of optically 

active 14-hydroxyprostaglandins. 

In a previous communication’ we have described a homologation sequence on 

optically active Corey-intermediate 1 leading to alcohol 2. Pfitzner-Moffatt6 

oxidation of homolog 2 afforded the stable aldehyde 2 in 80% yield’ [nmr (CDC13) 

6 2.01 (3H, s, Cfi3C02), 4.96 (ZH, m, CgOCOCH3 and CgOCO)l. Reaction of 2 with 

the Grignard reagent derived from n-hexyl bromide in ether at -18’ for 0.5 hr 

led to carbinol 4 as a mixture of diastereomers at C-14 [nmr (CDC13) 6 0.90 

(3H, t, J = 4 Hz, CH2CH3), 1.31 (12H, broad s, -CH2-1, 2.01 and 2.05 (total 3H, 

both s, Cg3C02), 3.76 (lH, m, CfiOH), 4.95 (ZH, m, CzOCOCH3 and CEOCO)]. The 

C-14 diastereomeric mixture was clearly discernable on TLC (1:l ethyl acetate 
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in benzene) and in the nmr spectrum where the acetoxy methyl appeared as two 

sharp singlets of equal intensity. Deacetylation of i proceeded smoothly with 

potassium carbonate in anhydrous methanol to give diol 5 [40% from 3; nmr (CDC13) 

6 0.86 (3H, t, J = 5 Hz, CH2CH3), 2.53 (ZH, m, CH2CO), 3.83 (ZH, m, @OH), 4.83 

(lH, m, CIjOCO)l. 

The remainder of the synthesis paralleled that described by Corey8 in his 

synthesis of the natural prostaglandins. Thus, protection of the secondary 

alcohols in 5 as tetrahydropyranyl ethers (dihydropyran/p-toluenesulfonic acid) - 

was followed by reduction of the lactone functionality with diisobutylaluminum 

hydride in toluene at -78’ to give hemiacetal fi (73% from 2). Wittig reaction 

of 5 with the ylide derived from (4-carboxybutyl)triphenylphosphonium bromide 

in dimethylsulfoxide’ afforded hydroxyacid 1 from which the 13,14-dihydro-14- 

hydroxy-PGF2, analog 8 was obtained by acetic acid/water (65/35) hydrolysis - 

of the tetrahydropyranyl groups 161% from 2; nmr (CDC13) 6 0.88 (3H, t, J = 

4 Hz, CH2CH3), 3.53-4.26 (3H, m, CEOH), 5.36 (2H, m, Cg=CE)J. Oxidation of 

1 with Jones reagent 10 at 0’ for 10 min followed by hydrolysis of the tetra- 

hydropyranyl groups (acetic acid/water, 25’, 18 hr) afforded the 13,14-dihydro- 

14-hydroxy-PGE2 analog 2 [56% from 2; nmr (CDC13) d 0.86 (3H, t, J = 4 Hz, 

CH2CX3), 3.43-4.30 (2H, m, @OH), 5.35 (2H, m, CE=Cfi)]. 
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