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We have previously described syntheses of PGI3 (Vane’s PGX) (3’ and its biologically less active 

stereoisomer at the 5,6-double bond Q1’ 2 from PGF20 and the 5,6-trans-isomer of PGF20 respectively 

by a route involving internal halo ether formation and elimination of hydrogen halide. 3 Because of the 

mechanistically imposed trans nature of the addition and elimination steps, the stereospecific formation of 

Land Linsured the assigned stereochemistry at the A5-double bond. The stereochemistry of the intermediate 

halo ethers was not established rigorously, although a surmise was offered. 
1 

This note reports the unam- 

biguous determination of the stereochemistry of the intermediate halo ether and also the mercuric and seleno 

ethers previously reported. I,4 

As described earlier reaction of PGF20 -11, i5-bistetrahydropyranyl ether with N-bromosuccinimide 

in THF-chloroform affords after cleavage of the pyranyl groups two threo bromo ethers, as more polar and 

less polar (ratio 3:l) diastereomers 3 and 9, respectively. 5 
Reaction of the more polar isomer & and the 

less polar isomer & separately with 3 equiv of tri-n-butyltin hydride in benzene for 1.5 hr at 70-75” (trace 

of azoisobutyronitrile added for initiation) afforded, respectively, the more polar and less polar C-6 epimers 

3& and 4&, which had previously been obtained’ from PGF2o by an internal oxymercuration-borohydride 

demercuration sequence. Similarly, the previously prepared1 isomeric phenylseleno ethers, more polar and 

less polar forms, were shown to correspond stereochemically to more polar and less polar bromo ethers 3,” 
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and 42, respectively, by reaction with tributyltin hydride. The more polar phenylseleno ether 32 was con- 

verted to the more polar hydrogenolysis product 3J and the less polar phenylseleno ether afforded the less 

polar dehydrogenolysis product 42. Thus a correlation was established showing that the more polar isomers 

in the bromo ether (a) ether (b) and seleno ether (c) series all correspond in orientation of the carboxyl side 

chain attached to C-6. 

The more polar and less polar isomers were shown to have, respectively, exo and endo oriented -- 

carboxyl side chains at C-6 by the following experiments. The more polar seleno ether acid s was converted 

by treatment with excess hydrogen peroxide (30%) in THF at 0” for 15 min and 23” for 3.5 hr, dilution with 

water, ether extraction and isolation, to the dihydroxy acid5 (95Q (methyl ester6 _Rf 0.52 on silica gel 

plates using 2O:lO:l benzene-dioxane-acetic acid). Similarly, the less polar seleno ether 4~ was transformed 

into the unsaturated dihydroxy acid& (95%) (methyl ester’ _Rf 0.59 using silica gel tic plates with 2O:lO:l 

benzene-dioxane-acetic acid). 

Each of the acids2 and%was then subjected to lactonization via the corresponding thiol esters with 

1-isopropyl-2-mercapto-4-t_butyl imidazole7 with the following results. The less polar acid&was stirred 

with 8 equiv of 2,2’ (4-t_butyl-1-isopropylimidazolyl) disulfide and 8.8 equiv of triphenylphosphine in dry 

toluene at 23” for 1 hr to form the thiol ester7 and then diluted with dry toluene and heated under argon at 

110” for 24 hr. Evaporation of toluene and treatment of the residue with methyl iodide (excess) in aceto- 

nitrile at 23” for 40 min (to form water-soluble products from the various imidazole species present and to 

consume excess triphenylphosphine) followed by removal of acetonitrile and partitioning between ether and 

water, gave after evaporation of the ether phase a mixture which could be separated by chromatography on 

silica gel plates using methylene chloride-methanol (94:6) for development. There was obtained as major 

product ( > 50% yield) the hydroxy lactoneL6 (infrared absorption due to carbonyl at 1736 cm 
-1 

in CC14), 

_Rf 0.19 on silica gel plates with 94:6 methylene chloride-methanol (as compared with _Rf values of 0.44 for 

triphenylphosphine oxide and 0.13 for the methyl ester ofa. Although the pmr and mass spectral data 

support structure 7_ for this lactone, they do not exclude the isomeric 1 -L 15 la&me structure. However, 

this latter possibility, intrinsically less likely because of a very high degree of strain in the 1 + 15 lactone 

ring, is definitely excluded by the observation that the hydroxy la&one is readily oxidized by manganese 

dioxide in methylene chloride (2 hr at 23”) to a conjugated enone (A 13 
-15-one)-lactone, (infrared absorption 

in CH2C12 at 1738, 1673 and 1639 cm-l) as expected for 7 cv’ Formation of a 1~11 lactone from the hydroxy 

acid Lclearly indicates the endo orientation of the carboxyl chain attached to C-6 since such a bridge is not 

possible for an exo oriented sidechain. - 

As expected from this result, no la&one was produced from the more polar acid2 under the same -- 

conditions which effectively lactonize the less polar isomer 2. 
8 

The above assignments of exo and endo orientations at C-6 to the more polar and less polar isomeric -- 

series are indicated also by carbon-13 chemical shift data obtained for the free acids of 3a and 42. The 

carbon-13 spectra reveal upfield shifts for C-6 and C-3 (of 2.2 and 1.6 ppm, respectively) for the more 

Polar isomer relative to the less polar isomer. Such an upfield shift may be attributed to a gamma effect by 

an exo-oriented bromo-alkyl sidechain at C-6. 
10 
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