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YY- The Horner-Wittig reaction of substituted bicyclo[3_3_0]octane-3-ones with chiral 
p osp onoacetates 2 gave the corresponding unsaturated esters in E/Z-ratios of up to 91 : 9. -- 

A major problem in the synthesis of cicaprost’, a chemically and metabolically stable, 

biologically potent prostacyclin analogue, is the stereoselective generation of the exo- 

cyclic 5,6- double bond. Horner-Wittig reaction gives approximately an 1 : 1 mixture of the 

g- and the undesired g-isomers. A logical approach to influence this ratio is the use of 

optically active phosphonates 22. Surprisingly only a small number of chiral Wittig type 

methods have been described3. 

The ketone 1 gave with 2a a 60 : 40 mixture of 3a and 4a in 90% yield, whereas (+)-men- 

thy1 phosphonoacetate 2b4, [a];’ + 55.0’ (c=l. MeOH), afforded a 72 : 28 ratio5 of 3b and 4b 

in 90% yield. 

B 
(CH~O)~P~OOR~ 

2 

KO&Bu, -3O”C, 

THF, toluene 

R1 = H, R2 = 

2-4a: 4 = methyl; 
b: R3 = (+)-menthyl; 
c: R = (+)-&phenylmenthyl; 

COOR3 

d: 4 = (-)-&phenylmenthyl; 
e: R3 = (+)-&phenyIneomenthyl; 
f: R = (-)-tram-2-phenylcyclohexyl. 

The application of (-)-8-phenylmenthyl phosphonoacetate 2c6, [ a] 22-9 0” (c=l 1 MeOH) D’ .’ ’ 
improved the ratio of 3c : 4c to 86 : 14 in 92% yield. Using the enantiomeric phosphonate 

2d6, [a];; + 8.9" (c=1.07, MeOH), produced the inverse ratio of 3d : 4d (15 : 85, 95% 

yield). 2e , [a]t2+31 .2“ (c=2.02, MeOH), gave an 88 : 12 mixture of 3e : 4e in 94% yield. 

2f8, [u]i2-20.1” (c=l.OS, MeDH), afforded a 71 : 29 ratio of 3f : 4f (94% yield). 

At -30°C the olefinations were usually complete within 18h. whereas at -60°C the reac- 

tions took 6 days, without changing the ratios of the isomers. Only in the case of 2f the 

ratio was improved from 71 : 29 to 86 : 14. DIBAH reduction of the E/Z-mixtures 3c and 4c or 

3e and 4e gave the corresponding allylic alcohols, from which the desired g-isomer could be 

readily separated by chromatography'. 

1775 



1776 

Horner-Wittig reaction of ketones 5 afforded with 2a - 

unsaturated esters in similar or better E/Z-ratios. It is -- 

2f under analogous conditions the 

noteworthy, that compounds with a 

free lla-hydroxy group (prostaglandin numbering), such as 5c or 5d, gave the best E/Z- -- 
ratios of up to 91 : 9. 

OR2 

5a: R1 = t,-BuMe2Si, R2 = t-BUUe Si; 
b: R1 = H, 
c: R1 = H 

R* = 'f: BuHe'Si. 

d: R1 = H: 
R2 = f:BuPh2Sii 
R2 = Trityl? 

The monocyclic 4-tert.-butylcyclohexanone provided with 2e the allylic esters in a ratio' 

of 73 : 27. 

Potassium tert.-butylate or potassium hexamethyldisilazide as bases gave better E/Z-ra- -- 
tios than c-butyllithium, lithium- or sodium hexamethyldisilazide, whereas variation of the 

solvent had no marked effect on the E/Z-ratio. -- 
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