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In a program aimed at the preparation of an extensive variety of prostaglandin congeners we 

have taken the approach that the basis for a convenient and versatile synthetic procedure would 

be the conjugate 1,4-addition of an elaborated B-chain to a cyclopentenone appropriately substi- 

tuted in the a-position, and accordingly we have sought various techniques to effect this 

critical step. A previous communication' from this laboratory describes the use of l-trans- 

alkenyl-trialkyl alanates for the introduction of the d13-trans-15-deoxy B-chain.' We now report 

the use of 3-t-butoxy-1-octyl magnesium bromide (II)3 for the introduction of the 13-dihydro-15- 

hydroxy chain leading to a useful synthesis of racemic ll-deoxy-13-dihydroprostaglandin El (IV), 

a compound reported4 to have gastric acid secretion inhibitory activity approaching that of l- 

prostaglandin E,,and, as the ethyl ester, marked prostaglandin-like hypotensive activity (rat 

assays), but little effect on smooth muscle. 5 These observations point to IV as an interesting 

base for structure-activity studies in the prostaglandin field. 

Treatment of cyclopentenone I 6.7 with Grignard II in the presence of tributylphosphine- 

Cu(I)I’ gave conjugate addition product III (m/e 424; ir 5.7~), isolated by distillation and 

chromatography, in 35% yield (79% when based on non-recovered I).' Deblocking was accomplished 

in 94% overall yield by submission to neat trifluoroacetic acid' (1 hr., O'), followed by brief 

treatment with aqueous ammonia (partial 15-g-trifluoroacetylation) and finally saponification to 

IV, which was chromatographed on silica gel (IV: m/e 340; ir 2.80-3.70, 5.75, 5,87p).” The 

relationship of the two side-chains in III to each other is open to question. Since this sub- 

stance was obtained after anonium chloride quenching of the Grignard reaction product a cis - 

relationship might have been expected. On the other hand, treatment of III with ethanolic 

ethoxide (ambient temp., 18 hr.) produced no change in the it-, nmr or tic behavior. In any event, 
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deblocking procedures can reasonably be assumed to have produced a trans relationship in IV.” 

Treatment of ketone IV with lithium perhydro-9b-boraphenalyl hydride12 in THF at 0' for 

30 min. provided the corresponding alcohol (70%) consisting of about 80% 9a-01, racemic ll- 

deoxy-13-dihydroprostaglandin F,d, and about 20% of the 96-01 as determined by the relative 

intensities of the Cg carbinolic proton signals l3 at 4.226 (9a-ol) and 3.886 (96-01). Sodium 

borohydride reduction of the ethyl ester of IV followed by saponiPication gave a mixture, 

which by the same method of analysis was 30% ga-ol and 70% 9B-ol.14 

CT-@,,, BrMg ,a’,, Cu(I)I.P13u3 
* 

I II 

III IV 

1. Paper I. K. F. Bernady and M. J. Weiss, Tetrahedron Letters, 4083 (1972). 

2. See also C. J. Sih, et. al., *. Consnun., 240 (1972); 2. Amer. Chem. z., 94, 3664 (1972) -- 
3. 3-t-Butoxy-1-bromooctane was obtained by acylation of ethylene with hexanoyl bromide (AlBr3) 

followed by NaBH4 reduction and treatment with isobutylene (H2S04). 

4. W. Lippmann, J. Pharm. Pharmacol., 22, 65 (1970). 

5. J. E. Pike, et. al., "Prostaglandins; Proc. 2nd Nobel Symp., Stockholm, 1966, p. 147." 

6. J. F. Bagli and T. Bogri, J. m. D., _, 37 2132 (1972). . . 

7. E. Hardegger, H. P. Schenk, and E. Broger, Helv. Chim. B, 50, 2501 (1967). . . -- 
8. H. 0. House, W. L. Respess, and G. M. Whitesides, J_. m. e., 2, 3128 (1966). 

No attempt was made to maximize yields. 
g* (20.4%), 

All compounds gave satisfactory elemental analyses 
consistent spectral data, and were homogeneous by tic or glc criteria. 

10. For alternate syntheses see ref. 6 and R. Klok, et al., Rec. Trav. m., 89_, 1043 (1970). -- 
11. D. Varech, C. Ouannes, and J. Jacques, Bull SOC. @&. E., 2, 1662 (1965). -- 
12. E. J. Corey and R. K. Varma, 2. Amer. Chem. z., 93, 7319 (1971). Independently developed 

in these laboratories. 
-- 

13. J. F. Bagli and T. Bogri, Tetrahedron Letters, 5 (1967). 

14. For the 9a/6-ol see ref. 6 and M. P. L. Caton, et al., Tetrahedron Letters, 773 (1972). 


