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SYNTHESIS OF l11-THIAPROSTAGLANDINS 1
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We have desch.bed2 the preparation of (la), the ll-oxa analog of the
natural prostaglandin (1b). The ll-thia analogs (lc), (1d) and (2c) have now

been prepared.3
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Methyl 4-t-butoxybut-2-enoate (3) was prepared in 68% yield by carbo-

methoxylation (EtMgBr, (MeO)ZCO in THF) of 3—t-butoxyprop-1-yne5 followed by

partial hydrogenation with palladium-on-charcoal catalyst in methanol. Addi-

t:.on6 of methyl thioglycolate gave the tetrahydrothiophenone (4) [52%; b.p.

115-118°/1 mm; Vmax (f1lm) 1760, 1740 cm_l; m/e (%) 190 (22), 246 (M, 3)],

which was alkylated with methyl 7-iodoheptancate (NaH in DMF-HMPA, 1:1) and

decarbomethoxylated with LiI in DMF under reflux, forming the ketoester (5)

1

[24%; Vm (CHC13) 1730 em *; m/e (%) 211 (31), 242 (32), 274 (26), 330 (M, 9)].

ax
Reduction with sodium borohydride in methanocl, acetylation with acetic anhydride

pyridine, and cleavage of the t-butyl protecting group with 48% aqueous HF 1in
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THF (100:15, v/v) gave the alcohol (6) [59%; m/e (%) 228 (21), 240 (8), 258
(M-HOAc, 3)]. The t-butyl group was not cleaved in satisfactory yield by the
27 3C02H.
The remaining steps 1in the synthesis were completed by methods described

more usual reagents HBr in HOAc, HSO3F in CH2C1 HClO4 in Etzo, or CF

prev1ously2, via the aldehyde (8), enone (10) [v (CHC13) 1725, 1665, 1630

max
cmnl; m/e (%) 352 (3), 412 (M, 3)] (which 1s assumed to have the more stable

trans disposition of the side chains at positions 8 and 12), the 15(a + B) al-

cohols (12) [m/e (%) 336 (1), 396 (M—Hzo, 4)1, the 9(a + B) alcohols (14) [Vmax

(CHCl3) 1730 cm—l; m/e (%) 354 (4), 426 (M—Hzo, 0.4)] and the ketone (15) [vmax

(film) 3300, 1730 cm-l; m/e (%) 352 (43), 370 (M, 19)]). Hydrolysis of the methyl
ester group of (15) gave 15(a + B)~-hydroxy-9-oxo-ll-thiaprost-13-enoic acid (lc)
[14% from (6); gum; m/e 338 (M-HZO)]. Oxidation of (15) with one equivalent of
m-chloroperbenzoic acid in CH2C12 gave the sulfoxide i1somer mixture (1d) methyl

ester [vma (CHC13) 1735 cm_l; m/e (%) 352 (1), 370 (1), 386 (M, 1)l. Hydrolysis

b4
of the methyl ester group of this substance was attended by decomposition.

For the synthesis of the prostaglandin F « analog (2c), the ketone (5) was

2
reduced with K-Selectride (potassium tr:L—sec—butylborohydrlde)7 to the 8,9-cis
alcohol [m/e (%) 259 (1), 314 (0.3), 332 (M, 0.3)]. Using the methods described
above, this was converted into acetoxyalcohol (7), aldehyde (9), enone (11) [m/e
(%) 352 (1), 380 (M-MeOH, 1), 412 (M, 33)], and the 15(a + B) epimer mixture

1

(13) [v

max (CHC13) 3500-3300, 1735 cm

}J. Hydrolysis gave the required 9a,l5(a

+ B)-dihydroxy-ll-thiaprost-13-enoic acid (2c) [6% from (5); Vinax (CHC13) 3350~

3150, 1700 cm_l; m/e (%) 129 (M—(CH2)6C02H, 66) , 281 (59), 340 (M-H,0, 58)].
The prostaglandin analogs (lc) and (2c) were active (ca. 0.005 x PGEZ) in

the gerbil colon assay.8
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