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In an earlier communication ' from our laboratory we reported the total 

synthesis of a physiologically active analogue (V) of prostaglandin. The 

ssymmetric centres C-8, C-9 and C-l.2 were assumed to have configurations 

shown in the formula. In this communication, we report an improved synthesis 

and physicochemical evidences for the stereochemical assignments of (z)-ll- 

deoxyprostaglandin Flj3. Tbe acid chloride (I)'on treatment with heptyne in 

the presence of aluminum chloride yielded the cblorovinyl ketone II 

(c21H3304c";u max.3 1735, 1685, 1590 cm-l; x max 248uq~ ( 4.00) 2; n.m.r. 

0.86d 3H poorly resolved triplet, terminal methy14; 3.544 3H, methoxyl; 

6.3OAl.H, vinyl proton singlet). Treatment of ketone II with sodium hydroxide 

in methanol yielded the enol-ether III (Cd3605;L'max 1735, 1670, 1574 

Cm -l; h max 262mp (4.21); n.m.r. 0.85d3H terminal methyl, 3.53dand 3.626 

3H each, methoxyls, 5.356 IH singlet, vinyl proton). The enol ether III 

was hydrolysed in the usual manner to the correspondin, carboxylic acid 

(III, R'=H). The acid III (R*=H) was reduced with sodium borohydride in 

isopropenol and, after acidification, was worked up to give a mixture of 

products from which a,@n.saturated ketone IV was isolated (C20H3404; eq. 

wt. 32g;u- 1726, 1670, 1620 cm -l; x ma 228nqr (3.97); n.m.r. 0.85d 3~ 

terminal methyl 
4 
, 3.95,) lH, carbinolic, 6.04 and 6.63 lH each vinyl 

protons. The ketone IV was then reduced with sodium borohydride and iso- 
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propanol. The chromatogra&y of the crude product gave (*-)-XL-de- 

prosta&4inF1c) identical in all respects with that described before % 

The trans stereochemistry of the side chains in V was assigned based on %e 

5 mode of synthesis of the intermediates . The stereochemistry of'fhe alcohol 

grouping in V was decided as follows: The cyclopentanone diester VI (Cl$2,, 

05i lJ max 1735 -l; cm m/e ~84,~; q/e 255, H-31;) obtained from corresponding 

diacid A was reduced with sodium borohydride in metbanol, or with platinum 

ozide in acetic acid to yield a mixture of epimeric alcohols (85:15) 6. 

The major component VII (Rf on T.L.C. 0.25) was separated by column 

cbromatographg. The minor isomer VIII (R, on T.L.C. 0.33) ua~ selectively 

obtained unchanged during the hemiphthalate formation of the mixture en- 

riched in VIII. The pure alcohols VII and VIII [Cl,$12@5; m/e 286, H; m/e 

268, ~-18; m/e 257, ~(18 + 3113 showed essentially identical infrared 

spectra (L)max 3600, 3400, 1725 cm“>. The carbinolic protonsi(aal 

6zultiplet) in the n.m.r. spectra of VII and VIII were located at 5.916 

and 4.254'and those of their acetates were shifted downfield to 4.85d and 

5.27 d respectively. The G.L.C. retention times for the free alcohols and 

their ethers are listed in Table I. The pure sample of free alcoholVI1 

exhibited two peaks in its G.L.C. at 10.45 and 11.41 minutes. That the 

latter peak wss an artifact, occurring on the column, was established by 

(a> its elimination in the G.L.C. of its ethers and (b) by variation of its 

intensity upon varying the temperature. The alcohol VII on pyrolytic 

elimination gave lactone IX (C1$i2204; % 254, g; m/e 223, M-31; s/s Z95, 

M-59; ti max 1775 7, 1726 cn?; n.m.r. 3.58d 3E methoxy, 4.506 lR carbinolic). 

The alcohol VIII wes obtained unchsnged under identical conditions. The 

structure of the lactone was confirmed by (a) its conversion back to al- 

cohol VII on treatment with alcoholic sodium hydroxide, followed by 

esterification with diazomethane and (b) reduction of both,alcohol VII and 
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Alcohol VII 

Free 

!mSE gb 

DM-VSE gb 

Alcohol VIII 

Free 

'IMSE gb 

DMVSE gb 

Lactone IX 

TABLE I 

GAS LIQUID CI~OI4ATOGRAM ga 

Before Pyrolysis After Prrolvsis 

10.45 11.41 gc 

11.15 

14.1 

10.5 11.4 gt 

14.2 11.5 

10.4 

11.4 

14.2 

11.45 

10.5 

14.4 

Trans-Trcns Series 

VII 
VII acetate 
X 
X triacetate 

Ring Carbinolic Proton in 68 

Cis-Tram Series 

VIII 
VIII acetate 
XI 
XI triacetate 

4.25 
5.27 
4.24 
5.26 

Intermediates 

IV 3.95 
V 3.75- 4.18 
V diacetate 4.9 
XIII 4.02 

TABLE II 
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la&one IX exhaustively with lith%um aluminum hydride to the same trio1 X. 

A prerequisite for the formation of lactone IX is 1,342 stereochemistry 

of the hydroxglandcarbomethoxy groups inits progenitorVI1. There- 

lative stereochemistry of anmetric centres in alcohols VII and VIII are 

thus established as shown. Alcohol VIII on reduction with lithium aluminum 

hydride gave a trio1 XI. The trials X and XT and their acetates exhibited 

the similar differences in the signale of the carbiaolio proton (on cycle- 

pentane ring) aa those noted for alcohols VII and VIII above. The positions 

of the ring carbinolic proton signals are listed in Table II. The sim 

of the intermediates and that of compound V are is ocmplete consonaace with 

those of the compounds of trans-trans series. The stereochemistry of -m 
1 

asymmetric centres in compounds IV, V and XIII are therefore wised as 

shown in the formula. F'inally, the correctness of the above assignments 

was confirmed by the following experiments. Osonolysis of the diacetoxy 

methyl ester XII, followed by decomposition of the ozonide with 3C% hydro- 

gen peroxide in acetic acid, at W over forty two hours, gave a crude 

mixture. Esterification of the acidic product with diamethane followed 

by chromatographg yielded an acetoxg diester identical in all raspecta with 

that obtained from alcohol VII. The above evidence assigns conclusively 

the stereochemistry at carbon atcms C-8. C-9 and C-12. In the ( 2 )-ll- 

deoxyprostaglandin F 18 the mode of genessS of asyslaetric centre at C-15 is 

beyond stereochemical control and a aixture of stereoisomers would be 

expected. 
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