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SYNTHESIS OF 11-OXAPROSTAGLANDINS
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In a previocus communication we .reported the synthesis of 9-thiaprostaglandins', as part of
our program to prepare prostaglandin analogs in which Cy or C,, are replaced by a heteroatom. A
recent publication on the synthesis of ll~desoxy-ll-oxaprostaglandin-E,? prompts us to report
our synthesis of the corresponding ll-desoxy-ll-oxaprostaglandin-E, 13.

The tetrahydrofurancne gf (70%; bp. 123-126°/0.5 mm, vgz;Cl’ 1770, 1730 cm

by reaction® of the methyl 4,4-diethoxycrotonate 1 with methyl sodium glycolate. Reduction of

-,) was prepared

2 (NaBH,/EtOH/-70°) gave a mixture of the two epimeric alcohols 3. The major epimer (65%) was

purified by column chromatography on silica gel and reacted with dihydropyran to give the ester

CHZ

HaCla 1725 cn™*). Reduction of the ester 4[HAL(iBu)s/9CHs/~707 followed by reaction of the

CH2
max

4
resulting aldehyde 5 (v Cla 2730, 1715 cm ') with triphenylphosphoranylidene-phenylmercapto—~
methane in DMSO gave a mixture of the cis and trans vianylthioethers Qf. Treatment of 6 with mer~

curic acetate in acetonitrile, followed by reductive cleavage of (AL/Hg/THF)the resulting

_0Ac - OAc
~-CH=CH~-SPh —> ?H‘CH'\ —_— —CH;-CH'.\ ~———>» ~(CH,CHO
HgOAc SPh SPh

organomercury adduct and hydrolysis of the acetoxy phenylmercaptoacetal with aq. K,CO,; in
methanol, gave the aldehyde 7 (70%; vgg§l3 2730, 1720 cm '). The above transformation repre-

sents a novel method of converting vinyl sulfides to the corresponding carbonyl compounds under
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mildly basic conditions. Reaction of lvwith sodium 5—tr:lpheny1phosphoranylidene—pentanoates

followed by diazomethane esterification of the resulting carboxylic acid, gave the ester §i

(roz; v32C12 1795 ™). Hydrolysts of 8 (HaO/AcOH) and reaction of the resulting hydroxy
aldehyde with l-tributylphosphoranylidene-2~heptanone’ gave the enone 9° (50%; vﬁiiCIZ 3585,

1725, 1690, 1670, 1630 em ). Acetylation of 2‘(Ac=0/pyridine) followed by reduction of the
Cys-carbonyl with zinc borohydride gave the Cis-epimeric alcohols ]:pa,bs which were separated
by prep. tle (S10a,AcOEt/CHiCla, 30:70, R. = 0.28, Rg = 0.39; vor2®l2 3505, 1725 ca™).

b

a
To conclude the synthesis, each isomer lp was reacted with dihydropyran followed by

methanolysis (CHsOH/NaOCH,;) of the Cs-acetoxy group to give the alcohols 11 (vﬁi;CIZ 3580,
1725 cm *). Oxidation of 1 (NCS/CHaSCHs/NEtg)® and hydrolysis of the tetrahydropyraﬁyl group

CHaCla 3060, 1755, 1730 cm '). Hydrolysis of

with aqueous acetic acid gave the ketones Lgf (vmax

the esters 12 with 10% aqueous potassium carbonate in methanol produced the corresponding Cis-

CH

epimeric 1l-desoxy-ll-oxa-E, prostaglandins 13a,b(35% from 9; vmﬂ;CI’ 3590, 3480, 1750, 1705 cm '}

m/e 320 (M-H,0), 249 (M=-CsH,,), 221, 195).
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