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SUMMARY: The structure of a novel 13-h~~dros~~proslagla~7ditl endoperoxide (2a). which was formed dwillg 
emymatic conversion of arachidonic acid (l), was elucidated by comparisorz with four isonwic chemicnll~~ 
prepared F-prostaglandins (6a, 6b, 9a, 9b). Triphertylphosphim reductiott of 2a confirmed iderltit]~ of fire 
biological material with (5Z. 142) (9s. 1lR. I3S)-trihydroxyprosla-5,14-die?!-I-oic acid. 6b. 

Although the metabolic fate of arachidonic acid (1) has been extensively investigated during the past tvo 

decade@, relatively little is known about the short-living radical intermediates of the metabolic cascade 

and the order of their formation. Recent studies have shown that the oxidative in ljilro conversion of 1 in 

the presence of microsomal or purified prostaglandin H synthase not only led to the formation of prostn- 

glandin H, (PGH,) but also yielded other cyclic endoperoxides and monohydroxy acids, which could be 

partially characterized3r4. After reduction (Ph,P) or isomerization (aqueous buffer) to the corresponding Fza 

(2b) - or E,-prostaglandins respectively, and mass spectrometric identification, one of the trapped interme- 

diates was tentatively assigned to be a structurally homogeneous 13-hydroxyprostaglandin H, (2a) (Scheme 

1)4. 

Scheme 1 

In order to establish the absolute configuration of the 13-hydroxy group and the geometry of the olefinic 

14,15-double bond of 2a and to enable unequivocal comparison with the enzymatic product, we decided to 

prepare the epimeric and cis/trans isomeric Fza -prostaglandins corresponding to the structure of 2b5. 

The synthetic route is detailed in Scheme 2 ‘3’ Addition of I-lithio- I -heptyne to aldeh)dr 3” gn\‘e a I:5 

mixture of 4a and 4b”-“. Semi-saturation of the triple bonds, chromntographic separation of the isomers. 

and protective group removal afforded the epimeric (142) F-prostaglandins 6a and 6b’*. FOI- the synthesis of 
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a: 4 equiv. LiC=C-CsH,,, THF -78V, 211; the epimers (total yield 65%) were obtained in a ratio I:j(a:hi’.- 

b: l.H,, Lindlar’s catalyst, quinoline, oxygen-free ethyl acetate (88%) 2. separation of the epimers by silica 

gel chromatography, mobile phase ethyl acetate/n-hexane 13. - c: 1. 10 equiv. K&O,, absol. methanol. 2Jii 

2. 10 equiv. O.lN LiOH solution in oxygen-free H,O, methanol, 24h.- d: MnOz, CHCI,, 70 (the reaction was 

not yet complete), isolation of the product by chromatography.- e: 8 equiv. Pyr-HCI, CHCI, 40°C, 24/l.- f: 

1. NaBH,/CeC1,,6H,O, MeOH 2. separation of the epimers by silica gel chromatography 3.= c. - g: 10 

equiv. BaMnO,, absol. CH,CI, 24h. - h: several reducing agents were employed and the ratio for 4ajlb vx 

determined by HPLC14.- i : 10 equiv. Ac,O, absol. Pyr., DMAP. - k: I. PdCI,(CH,CN),, THF, 4811 2. 50 

equiv. 0.1 IV LiOH/ oxygen-free H,O, methanol, IOd. 
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the 14-tram isomers the allylic alcohols 5a,b were oxidized to give the cis-enone 713. After rearrangement 

of 7 to the more stable trans-enone Sr3, carbonyl reduction and deprotection, a separable 1:l mixture of 

(14E) F-prostaglandins 9a,b”s12 was obtained. Chromatographic (GLC, HPLC, TLC) comparison of the 

enzymatic prostaglandin Zb, obtained from reductive cleavage of the endoperoxide 2a, with the four 

synthetic isomers 6a,b and 9a,b proved that the biosynthetic 13-hydroxyprostaglandin was identical with the 

(142) isomer 6 which originates from the major isomer 4bg in the initial addition reaction a (Scheme 2). 

In order to establish the absolute configuration of 4,s and 6 at C-13 the ynone 10 was prepared and then 

reduced by use of several chiral reagents14. However, the results of these reductions were not conclusive14. 

The major isomer 5bQ (mp 84-86’Y) was therefore acetylated and the resultant acetate 1118 was subjected 

to the palladium (II)- catalyzed allylic acetate rearrangement which is known to proceed under complete 

chirality transfer”. Protective group removal and chromatographic and spectroscopic comparison with 

authentic material4 proved complete identity of the rearranged product with 15-epi-PGFs, (15R-PGFs,), 

1220-22. These results provided clear evidence for the chirality at C-13 of 4b (13R) and 5b,6b,11(13S) and 

completed the structure elucidation of the reduction product 2b ((52,14Z)(9S,l lR,13S)-trihydroxyprosta-5,14- 

dien-1-oic acid,6b) of the 13-hydroxyprostaglandin endoperoxide 2az3. 
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