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ALKENYL SULPHOXIDES AS PRECURSORS TO CYCLOPENTENONES AND PROSTANOID B-SIDE CHAINS 
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Department of Chemistry, The University, Sheffield S3 7HF 

Summary Conjugate additions of enolate anions to a,B-unsaturated sulphoxides follcwed by 
sulphoxide-ketone transformations provided simple syntheses of cyclopentenones, 
and 2-phenylsulphinyloct-I-en-3-one provided a convenient electrophilic prostanoid 
B-side chain precursor. 

Conjugate additions of stabilized carbanions,l organometallic compounds,2 and hetero- 

atomic nucleophi les3 to a,B-unsaturated sulphoxides are finding increasing use in synthesis, 

but in contrast to the exploitation of ketene thioacetal monoxides in this role4 the synthetic 

potential of the conversion of the sulphoxide group in the adducts into carbonyl functions 

has not been fully realized. In this letter we report that alkenyl sulphoxides, which are 

0 
readily prepared from l-alkynes,5 provide synthons 

A +a 

for the carbocations (A) and (E), which are useful 

+ R R respectively for the simple construction of 1,4- 

dicarbonyl compounds (and hence cyclopentenones)6 

(A) (B) 
and in providing an electrophilic precursor for the 

B-side chain in prostanoids. 

The lithio-enolate of acetone, generated by use of lithium tetramethylpiperidide in THF, 

reacted with 2-phenylsulphinyloct-I-ene (1)5 (0.5 equiv.) at 20 ‘C for 12 h to give 5-phenyl- 

sulphinylundecan-2-one (2a) (63%). 7 Treatment of the keto sulphoxide (2a) with trifluoro- 

acetic anhydride and pyridine in dichloromethane for 75 min gave, by way of a Pummerer 

rearrangement,6 a mixture of keto alkenyl sulphides (3a)q and (4a) which was exposed to 

trifluoroacetic acid for 5 min at 20 “C to give undecan-2,5-dione (5a) (65% from 2a). 

Cyclization of this l,&diketone with aqueous ethanolic sodium hydroxide gave dihydrojasmone 

(6). This preparation of the perfume constituent compares favourably with numerous other 

methods in terms of convenience. 6 

The 1 ithio-sodio dianion from ethyl acetoacetate lo added to 2-phenylsulphinyloct-I-ene 

(I) within 5 min at 0 “C in THF to give the adduct (2b) (88%). after the intermediate dianion 

(8) was quenched with aqueous ammonium chloride. Hydrolysis and decarboxylation of the 

adduct (2b) gave the keto sulphoxide (2a) (80%). When the intermediate dianion (8) was 

quenched with dimethyl disulphide the thioacetal monoxide derivative (9) was formed. That 

sulphenylation of the enolate part of the dianion (8) did not occur was expected.l’ The 

sensitive compound (9) was immiediately treated with trifluoroacetic acid in wet benzene for 
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5 min to give the diketo ester (Sb), which cyclized to 2-ethoxycarbonyl-3-hexylcyclopent-2- 

enone (7) on treatment of an ethereal solution for 10 min with dilute aqueous sodium 

hyd rox i de. In this way the alkenyl sulphoxide (1) was converted into the cyclopentenone 

derivative (7) rapidly in 62% yield after final chromatography, without isolation of 

intermediates. In an alternative procedure the adduct (2b) was treated with trifluoroacetic 

anhydride and pyridine in dichloromethane to give a mixture (83%) of isomeric unsaturated 

sulphides (3b) and (4b), and then with mercuric chloride and cadmium carbonate in aqueous 

acetonitrile12 to effect hydrolysis to the product (5b) (65%). 

The ‘directed cyclization’ of B,c-diketo esters to give cyclopentenones [cf. (5b)+(7b)] 

has been exploited previously for prostanoid synthesis,13 but the method described above for 

the construction of such diketo esters is significantly more concise. 

Prompted by the reported biological activity of 9-deoxy- and l2-substituted prostaglandin 

analogues,13 l4 the cyclopentenone derivative (7) was converted into the prostanoid (lba), 

which is a constitutional isomer of 9-deoxy-PGD,. This required an electrophilic precursor 

for the B-side chain, and in view of the inefficiency of the few precursors previously 

investigated,15 we devised a new synthon, guided by the knowledge that y-keto a,B-unsaturated 

sulphoxides are excellent Michael acceptors, and B-keto sulphoxides thermolyse readily and 

specifically to (E_)-enones.16 

Oxidation of 3-hydroxy-2-phenylsulphinyloct-I-ene5 with Jones reagent provided P-phenyl- 

sulphinyloct-I-en-3-one (IO) (80%), the reactivity of which was confirmed by reaction with 

2-ethoxycarbonylcyclopentanone (moist ether, catalytic trace K2CD3, 20 ‘C, 30 min) to give 

the adduct (II) (81%)) which on thermolysis in boiling toluene for 30 min gave the (E)-enon’e 

13a) (81%) [6 6.94 and 6. I6 (AB system, JAB I6 Hz, vinyl protons)). 

Reduction of the compound (7) with sodium cyanoborohydride17 gave trans-2-ethoxycarbonyl- 

3-hexylcyclopentan-l-one (12) (54%). which on treatment with 2-phenylsulphinyloct-I-en-3-one 

(IO) and subsequent thermolysis as before gave an inseparable mixture (89%) [v (CHC13) 

1755, 1730, 1670 and 1620 cm-‘] of l-nor-lI,15-dioxo-12a-ethoxycarbonylprost-l~a~ne (13b) 

(6 7.05 and 6.19 (AB system, J AB 15 Hz, viny1 protons)) and its l2B-isomer (13~) [6 6.92 and 

6.07 (AB system, JAB I5 Hz)] in the ratio 8:‘. Reduction of the mixture with sodium cyano- 

borohydr idels gave a mixture of diastereoisomeric alcohols (73%) [vmax (CHC13) 3590, 1750, 

and 1730 cm-‘] which slowly decomposed at room temperature, but from which the major 

constituents (14a) [6 6.0’ (I H, d, J 15 Hz, -CH=CH-CH(DH)-), 5.62 (I H, dd, J 7, ‘5 Hz, 

-CH=CH-CH(OH)-)I and (14b) 16 5.97 (1 H, d, J I5 Hz), 5.65 (I H, dd, J 7, 15 Hz)] were 

separated by chromatography. That these differed only in configuration at C-15, allocations 

of which depended only upon their relative chromatographic mobilities (cf, ref. 13), was 

confirmed by Jones oxidation of each isomer separately to the same enone (13b). 

Reactions of 2-phenylsulphinyloct-I-en-3-one (ID) with vinyl anions, and carbanions 

derived from sulphones, B-sulphonyl esters, and B-keto sulphides have been used to synthesize 

other prostanoids, and will be reported elsewhere. The ready availability of a variety of 

a,B-unsaturated sulphoxides from suitably subst i 

they add to simple enolates under aprotic cond 

of this class of compounds. 

tuted 1-alkynes,5 and the demonstration that 

tions extends the potential synthetic utility 
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