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Abstract 

The synthesis of a novel Rrostacyclin/Carbacyclin analog la has been 

achieved in a stereocontrolled manner starting from the readily available 

bicyclic ketone 3. A key strategic feature of the synthesis is a 

nucleophilic acetylide anion addition to 3, the stereochemistry of which is 

predicted by MM2 calculations. 

The search for therapeutically effective prostacyclin 2l mimics 

continues unabated. In this letter, we disclose a) the synthesis of novel 

allenic carbacyclin analogs which exhibit a high eudismic ratio for the 

different allenic isomers and provide important information on the “active 

shape” of the prostacyclin molecule at its platelet receptor and b) the 

utility and novelty of electrostatic probe calculations in the prediction 

of the stereochemical outcome of nucleophilic attack at an sp2 carbon atom. 
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"Allene-Carbacyclin" la is predicted by our molecular modelling 

calculation6 
2 

to be able to adopt the active shape conformation of PG12 2 

at the platelet receptor. 

We envisaged that the critical stereochemistry at C-5 could be 

introduced via the stereocontrolled addition of an acetylide anion to the 

bicyclic ketone 33. A preliminary MM2 conformational analysis and 

electrostatic probe calculations on the model ketone 11 indicated that in 

the lowest energy conformation nucleophilic attack would occur 

predominantly from the si-facel. This prediction showed good agreement 

with experimental data. A6 shown in Scheme 1, treatment of 3 with 4 at 

-2O'C afforded a 9:l mixture of isomers 5. Exposure of this mixture to 

phenylsulfenyl chloride triggered a [2,31 sigmatropic rearrangement of the 

intermediate sulfenate ester6 to produce the allene sulfoxides 5 . Treat- 

ment of 6 with methyllithium (Et20, -7O'C) produced a clean conversion to 

the required allenes 76. The remainder of the Synthesis proceeded 

uneventfully; demasking of the primary alcohol (TBAF, THF, 25'C) and 

subsequent Jones oxidation and work up with ethereal diazomethane afforded 

the esters 8 in excellent overall yield. Conversion to la was accomplished 

by removal of the secondary hydroxyl protecting groups (AcOH, THF, H20, 

3:1:1), separation of the minor allene isomer by chromatography7 and 

saponification of the carboxylic acid ester (NaOH, 1 equivalent in 

methanol). As expected, la was found to be a potent antiplatelet agent in 

vivo. (EDGE 7 ug/kg, PGI~ 0.4 ug/kg - rat thrombocytopenia model) 

To corroborate our structural assignments, the C-5 methyl allene was 

synthesized a6 shown in Scheme 2. Trapping of the intermediate alkoxide in 

situ with acetic anhydride afforded the propargylic acetate 9 which was 

treated with dimethylcopper lithium' (4 equivalents, Et20, O'C) to afford 

the methylated allenes in >90% overall yield. This mixture was transformed 

to the corresponding deprotected ester6 as before and the allene isomers 

separated and individually saponified. Not surprisingly, the minor isomer 

lb was found to have essentially the same potency as la, whilst the major 

isomer was found, interestingly enough, to have little antiplatelet 

activity. 
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al H-=-(CH ) OTBDMS 4, nBuLi, THF, O’C, 92%; b) PhsCl, Et3N, 

CH2Cl2 # 
63 -70 C->25’C, 69%; c) MeLi, Et20, -70°C, 69%; d) 

n-Bu NF, - 4 THF, 25’c, 100%; e) Jones reagent, -25OC; f) CHINE, 

Et20, 60% for 2 Steps; g) HOAc, H20, THF (3:1:1) 25’c, 85%, 

h) NaOH, MeOH. 

Peaaents for Scheme 2. 

al H-CEC(CH~)~OTBDMS 4,n-BuLi, THF, O’C; b) AC20 (neat) 92% 

for 2 Steps; c) Me2CuLi (4 equivs), Et20, O’C, 97%, d, e, f, 

g and h as above. 
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