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SUMMARY: The synthesis of the biologically potent 6-oxo-PGE1 analog 18 and its Q-muon-~~vative 21 

as well as their biological data are presented. 

INTRODUCTION: 6-Oxo-IGEl (I) is formed species-dependent from prostacyclin (PGI2) by oxidative 

cleavage of the 6,9a-epoxy ring in PGIz by the action of 9-hydroxydehydrogenase (PPGDH)‘. In 

mammalians 9-PGDH activity is present in platelets, lung, and kidney and there are several indications that 

6-oxo-PGB1 can be released from intact organs 2. 6-0x0-PGEt inhibits platelet aggregation with l/4 the 

potency of PGIz3 and is thus much more active than PGEr or PGD,. It shows higher potency, however, 

compared to IX&, e.g., in the vas~~tion of renal arteries and as a fibrinolytic agent ex vivo (rat, rabbit)4. 

Although the chemical stability is much higher compared to PC& 6-0x0-PCIEr is inactivated very rapidly 

by IS-PGDH and other, as yet not identied enzymes. Due to the pronounced biological actions of natural 

6-oxo-PC&, we became interested in the synthesis of 6-oxo-PCE,-mimetics with improved metabolic 

stability. 

CONCEPT AND RESULTS: To improve the metabolic stability, we concentrated our attempts on the 

rn~~~ation of the wchain and the carbonyl unit at position 9 as indicated below. 

Based on prior results with the potent carbacyclin analogs Iloprost and Cicapmst5, we modified the w-side 

chain by introduction of a methyl group in position 16 and a triple bond in position 18 resulting in potent 

6-0~~PGE, analogs (entries 1 and 2 in Table I), showing similar affinities to the PCQ as well as to the 

PGEZ-receptor. An additional triple bond at position 13 and a methyl group in position 20 further enhanced 

the antiaggregatory activity lo-fold (entry 6). As shown by entry 5, it is also possible to obtain a 

PGDz-quality by introducing a kkyclohexyl moiety 6. Tbe exchange of the 9-carbon+oxygen atom by a 

fluorine atom lead to a hundred-fold loss in antiaggmgatory activity. 
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Table I : Biological activities 7 of 
6-0x0-PGE 1 -Derivatives 

rtry 

receptor affinities inhibition of 
(rip: not parallel blood platelet 

nc: no competition) aggregation 
induced by ADE 

R’R2 ~:;2 P:;, P%, (ICsO) l lO”M 

140 600 1.6 

6 

7 

=o s 7.5 

F H 32np 700 

SYNTHESIS: Starting from optically active Corey-lactone 2, the lower side chain was introduced by in situ 

bromination of deprotonated dimethyl-38methyl-2-oxo-5octynylphosphonate with NBS and subsequent 

Wittig-Homer reaction, resulting stereoselectively in only one a&unsaturated ketone (3) which was 

assigned the E-configuration based on the chemical shift (6= 6.97 ppm, CDCls) of the olefinic proton in the 

‘H-NMR spectrum. The reduction of the carbonyl group with different reagents always gave a mixture of 

diastereoisomers under a variety of conditions, in which the desired alcohol 4 was the minor component8. 

Fortunately, the undesired diastereoisomer 5 could be converted to 6 by a Mitsunobu reaction with 

4-nitrobenzoic acid9 followed by subsequent saponification to 7 in satisfactory yield. Compound 6 was 

isolated after chromatography on silica gel as a crystalline adduct containing 1.4 to 2.0 equivalents 

hydrazoester. After deprotection of 4 and 6, the diol 7 was obtained in 65% overall yield starting from 

ketone 3. Introduction of the 13,14-triple-bond (PC&numbering) by CsOAc/l8-crown-6 in toluene’O, 

followed by protection of the 11,15hydroxyl functions as THP-ethers and reduction of the lactone led to 10, 

in which the o-side chain was introduced by a Wittig-reaction. Iodine-induced cyclisation and subsequent 

elimination of Hl gave the protected prostacyclin analog 14. Hydrolysis of the enol ether moiety in 

methylene chloride with silica gel produced the key intermediate 15. Saponification of the methyl ester, 

oxidation at position 9 followed by deprotection of both hydroxyl groups led to the 6-oxo-PGEt-analog 18, 

whereas treatment of 15 with (diethylamino)sulfur trifluoride (DAST), saponification of the methyl ester 

and deprotection of both hydroxyl groups gave the 9-fluoro-derivative 21. Compounds with other w-chains 

(entries 1 to 5, Table 1) were synthesized analogously using the corresponding phosphonates. 
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14 
&HP n 

15 (R= CHs), 75% rel. 13 17 (R= “I-HP), 86% 
P 

16 (R= H), 95% 18 (R= H), 71% 

OTHP 

--I OH 

CT 

19 (R =CHa), 44% 21,82% 
n 

20 (R = H), 66% 

8: NaH, ~~~yl-3S-~thyl-2~oxo-5-~~nylphosphonate, NBS, DME, 3OC, 1.5h, argon; SiO,; b: NaBa, 
MeOH, -4fPC, Ih, argon; SiO,; c: K C%, MeOH, rt, 2Zh, argon; SiOz; d: Ph3P, 4-O~N-~~~-C~H, 
DEAD, toluene, rt, 15min, argon; 5. 102; e: CsOAc, 18-crown-6, toluene, r-f, 9h, argon; SiOs; ft 
dihydropyrane, cat. p-TsOH, C&Cl,, rt, OSh, argon; SiOa; g: DIBAL, toluene, -7(rlC!, argon; h: 
c~xybntyl~phenylphosphonium bromide, Li-HMDS, THF, 50°C, Zh, argon; i: CHzN2, CH&lz, ether, 
3OC. lh; SiOa; k: I,, NaHCGs, HsO, ether, 3OC, 2b; SiO,; I: DBU, benzene, 65*C, 3h, argon; m: SiO 
CH&, rt, 16h; SiO,; n: 10% KOH or 5% LiOH, MeOH, rt, 05h; SiO,; o: Jones-oxidation, acetone, -300 E , 
lSh, argon, SiO,; p: HOAc, HzO, THF, rt, 16h; SiO2; q: DAST, toluene, pyridine, -7O“C - OOC, 6h; SiO,. 
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