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&I our efforts to prepare novel prostaglandine with specific pharmacological properties 

and free of undesirable side-effects, we have considered the replacement of the Cs-carbinol or 

Cp-ketone functionalities with a hetero atom in the prostanoid skeleton. We now wish to report 

the first synthesis of 9-thiaprostaglandins and their related CI1,CI.-epimers. 

The synthetic route employed in the preparation of these compounds is an extension of the 

scheme previously ‘used in the synthesis of natural proetaglandins'. The 9-cyanononenal (1) was 

reacted with mercaptoacetaldehyde diethyl acetal (2) in the presence of a trace of triethylamine 

at room temperature for 15 hours to give the Michael adduct 3 quantitatively [nmr(CDCl.) 6 9.78 

(lH,t,$O)* 4.55 (lH, t,~(OEt)a, 3.57 (4H, 2q, 2 x OcH_aCHs), 2.3 (2H, t. C&CN), 1.17 (6H. t, 

2 x OcD,Q&)l. This intermediate was reacted with 1-tributylphosphoranylidene-Z-heptanone' in 

ether at room temperature for 15 hours, to produce the conjugated enone 4 (85%) [nmr (CDCl,) 6 

6.87 (la, 2t, CHfCHCO, J=lS>, 4.6 (E-l, t, CB_(Ogt)a), 1.23 (6H, t, 2 x OCHaqa>, 0.9 (3H, t, 

mH,c&>1. Ketalization of 4 with two equivalents of ethylene glycol and catalytic amounts of 

p-tolueneeulfonic acid in refluxing benzene for 4 hours gave the biedioxolane 2 [nmr (CD&) 6 

5.4-5.0 (2H, olefinic protons), 3.93 (4H, S, OCI&(X&O), 2.34 (4H, broad t, C&(X,CH=CHa), 

0.9 (3H, t, C&M,)]. Interestingly, the ieomeric bisdioxolane $_ was not detected (the nmr 

spectrum showed no resonance at 6 2.1) in this reaction. The crude product was then treated 

in acetone with catalytic amounts of p-tolueneeulfonic acid for 48 hours at room temperature 

followed by preparative tic of the reaction mixture (silica gel, benzene-ethyl acetate- 

cyclohexane, 10:7:8, 3-developments) to produce the less polar epimer 1 [20X from 4: Rf=O.SS: 

nmr (CDCll) 6 6.67 (lH, 2d, M=CHCO, J=lS>, 6.18 (lH, d, CEl=gCO J-15>, 4.18 (lH, q, FOH), 0.9 - 
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(3H, t, CHaCHs): m/e 337, 319, 262, 2201 and the polar epimer S [12X from 4: Rf=0.7: nmr 

(CDCII) 6 6.93 (lH, 2d, e=CHCG, J=lS), 4.15 (IH, d, CH=cH_CO, 51151, 4.51 (UT, broad s, COPI), 

0.9 (3H, t, CHscH_.): m/e 337, 319, 262, 2201 as the major products. The stereochemical asaign- 

menta in 1 and 4 were made by virtue of the characteristic difference between the resonances of 

their low field olefinic protons: in the cia isomer 1 the low field olefinic proton appears 0.31 - 

ppm downfield of the corresponding signal of the trana isomer 1, while the upfield olefinic pro- 

tons were in approximately the same position"'. Reduction of lwith zinc borohydride in ether 

afforded a mixture of the Cl,-epimeric diola 2 and 10. - Preparative tic (silica gel, ethyl 

acetate-methylene chloride, 1:l) gave the crystalline polar component z4 (50X1 RfaO.261 m.p. 

67-69": Found C, 67.33; Ii, 10.04; N, 4.08) which on hydrolyxis with aqueous KOB in methanol at 

110' for 48 hours gave the (dl)-9-deoxo-9-thiaproataglandin (11) (90%: m.p. 88-90": m/e 358, 

340, 322). 

In a similar manner the CII-epimeric conjugated enone 1 was converted via the polar diol 

134 (40%: Rf=0.35: m.p. 94-97": - Found C, 66.99; H, 10.04; N, 3.98) to the cdl)-11,15-epi-deoxo- 

9-thiaproataglandin (14) (m.p. 103-105": m/e 358, 340, 322). 

Oxidation of 11 with sodium periodate in a water-dioxane-methanol mixture produced the - 

epimeric sulfoxides (15) which were partially separated by preparative tic (silica gel, ethyl - 

acetate-acetic acid-methanol-hexane-water, 110:30 : 35110 : 100) to give a polar (RfzO.41: 

m.p. 115-125") and a leas polar aulfoxide (RfmO.5: m.p. 110-118'). 

An alternative synthesis of the corresponding enantiomeric 9,9-dioxide analogs will be 

described in a subsequent publication.5 
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NC (CHz) .CH=CHCHO 

1 

HSCHaCH(0F.t). 

2 

z x=0 

k X=cHCO-n-c.H,, 

2 R=CN, X-OH, Y=H 

10 - R=CN, X=H, Y=OH 

11 - R=COOH, X=OH, Y=H 

12 - R=CN, X-OH, Y=H 

13 - R=CN, X=H, Y=OH 

14 - R=COOH, X=H, Y=OH 
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