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A previous publication1 from these laboratories has described the synthesis of 6, 9a-oxido-11¢, 150~

dihydroxyprosta-@)5,@)13 ~dienoic acid (1) from the 11, 15-bistetrahydropyranyl (THP) ether of prostaglandin
(PGF ) by a stereochemically unambiguous route. The biological properties of this substance (in the

carboxylate form) were found to correspond to those reported for Vane's PGX2 (now referred to as PGI )
by tests in two different laboratories. 5.6 As mentioned earlier, ! the stereoisomer of }’ having the E con~-
figuration of the 5, 6-olefinic linkage (E) was much less active biologically, For example in inhibition of
human platelet aggregation 1 is on the order of 25 times as active as PGE 1 whereas 2 is only one-fifth to one-
tenth as active. Although 3 does not appear to be as important biologically as is stereoisomer b it is none-
theless deserving of careful biological study. We describe here two different routes by which 2 has been
synthesized in these laboratories. 7

Reaction of the previously described mixture of two diastereomeric bromo ethers 21 (produced by the
reaction of NBS with the 11, 15~bis-THP ether of PGF o ratio ca. 3:1) with excess potassium superoxide and
18—crown—6 in dry dimethyl sulfoxide at 20° for 1 hr afforded a corresponding mixture of alcohols 4 by inver-
sion at C—5 (85%). This product was esterified with excess diazomethane in ether and then converted to the
mesylate 28 (84% yield) by reaction with methanesulfonyl chloride (6 equiv) and triethylamine (6 equiv) in dry
methylene chloride at -20° for 2 hr. 10 Application of the same mesylation procedure to the free acid :1’ pro-
duced only the corresponding 1, 5-lactone.

Cleavage of the THP protecting groups in 5 in the usual way (acetic acid~THF-~water 3:1:1 at 40° for
3 hr) gave after chromatographic separation two diastereomeric diol esters8 (f') (ratio ca. 3:1) of gf 0.32
(major) and 0.35 (minor) using silica gel plates with benzene-dioxane~acetic acid 20:10:1 for elution. The
major isomer, 8 which arises from the predominating diastereomer in the bromo ether mixture ,?,: was
saponified to the corresponding acid 7 (6 equiv lithium hydroxide in methanol-water 3:1 at 5° for 15 hr) and
then treated with excess potassium t-butoxide in t~butyl alcohol at 60° for 10 hr under argon to effect elimina-
tion to form ,%. . Extractive separation of '% was performed as previously described for ‘1’1 and the cold extract
was promptly treated with diazomethane to form the methyl ester of 3 8 The pmr spectrum of this methyl
ester of%in CGDS showed as reported earlier1 a peak at 4.77 ppm due to the vinylic proton at C-5, as distin-

guished from PGI2 (L) methyl ester which shows a pmr peak (in C_.D_ solution) due to the C-5 proton at 4.15

676
11

ppm, The methyl esters of ;2. and}’ could be distinguished clearly by tlc analysis and showed respective Ef
values of 0.41 and 0.45 (silica gel plates pre-treated with ethereal ammonia; two developments with ether-

acetone 3:1 as solvent), For bioassay the salt of _% was prepared in aqueous solution by alkaline hydrolysis of

3529



H No. 40

its methyl ester.

The E stereochemistry at the crucial 5, 6~double bond of 2 is assigned on the basis that (1) the forma-
tion of bromo ether 3 from PGan bis THP involves trans addition of bromine and the 9-a-oxygen to the 5, 6-
double bond, (2) the superoxide displacement of bromine in 3 proceeds with inversion and (3) the t-butoxide
induced elimination of methanesulfonate from Z occurs by a trans-coplanar E2-elimination process. It is
noteworthy in this regard that the methyl ester of 5 prepared as described above was not appreciably contami-
nated by any PGI2 methyl ester,

The methyl ester of ,% was also prepared by a different route which gave identical material. 5-trang-
PGFZoz (y)) which served as substrate for bromo ether formation in this approach was synthesized as follows.
The methyl ester of PGan was converted quantitatively to the 9, 11, 15-tris~t-butyldimethylsilyl ether (§)
[oz]?)5 +16.0° (¢ 1.7, benzene) by treatment with t-butyldimethylsilyl chloride (5 equiv) and imidazole (12
equ'_fv) in DMF at 25° for 18 hr. 12 Irradiation of a mixture of this silyl ether methyl ester and 0.5 equiv of
diphenyl disulfidel3 in benzene under argon at 17° (external mercury spot lamp, Pyrex reactor, 12 hrs)
afforded a mixture of the 5-trans and 5-cis isomers (2' and ‘8.2 which were cleanly separated by column
chromatography on silica gel impregnated with silver nitrate (10% by weight) using benzene-methylene chloride
mixtures for elution. Pure 5-tr_apiisomer2was obtained as an oil [cv]i)5 +12,9° (¢ 1. 33, methylene chloride)
in 65% yield in addition to 10% of recovered 2 . Desilylai:ion12 of 3 with?etra—g—butyl ammonium fluoride in
THF at 25° and subsequent saponification (lithium hydroxide in methanol-water 2:1) afforded cleanly 5-trans-
PGFZa (10). 14 Exposure of 10 to 1.1 equiv of N-bromosuccinimide in dimethylformamide afforded quantita-
tively a mixture of two bromo ethers in a ratio of 2,3:1 @f values 0,32 and 0.36, respectively, on silica gel
plates using benzene~THF-acetic acid (20:20:1)), The major isomer, an oil, [oz]i? 10.2 (¢ 0.85, chloroform)
was converted to the methyl ester of ;9:' using potassium t-butoxide for elimination essentially as described
earlier1 for PGI2 methyl ester. The semi-solid product was spectroscopically and chromatographically
identical to the methyl ester of ,% prepared by the superoxide displacement route outlined above. Obviously,
trans addition of bromine and oxygen at C-9 to the trans-5, 6-olefinic linkage of 10 followed by trans elimina-
tion of the elements of HBr is expected to form the enol ether double bond of 3 in the E configuration, Finally
it should be mentioned that exposure of 2 methyl ester to 0,01 N hydrochloric acid in aqueous THF at 25°1 very
rapidly effects hydrolysis of the enol ether function to form the methyl ester of 6—keto-PGF1a, a property

paralleling that of PGL, methyl ester. 1-3,15
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