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Summary: A simplified methodology for the building of prostaglandins substituted at the 10 and
11 positions is presented.

During our search for a general chemical approach which would yield PG analogs modified
in the ring, we realized that modifications at the 10 position would drastically simplify the
synthetic process. The general scheme adopted is shown in figure I. When X is a heteroatom or
a substituted carbon, the respective starting lactone E& a-b) or cyclopentenone g&_c-f) can be
alkylated directly in two steps with the complete side-chains.® Therefore, each new analog
can be prepared in four steps starting from a simple cyclopentenone and the readily available

side-chains. Illustrative examples of analogues made are shown in Table I.

In a typical experiment a 0.2 M solution of ring moiety precursor }’in ether was added to
a 0.2 M solution of the cuprate Elin ether at -78°C (prepared as described by Sih g&_&ix with
n-BusP as a ligand for Cul), the mixture was stirred at ~78°C for 30 min, then warmed slowly
to —lSOC; HC1 (1 N) was added and the mixture rapidly extracted and washed twice with water.
The residual syrup was freed from n-BusP and vinyl by-products by column chromatography
(wakogel C-200, ethyl acetate-hexane 7:1) to afford pureii (step 1). The ketone g'was added
to a 0.2 M solution of lithium diisopropylamide in THF at -78°C, stirred for one hour, then
the iodide ﬁf was added and stirred for one additional hour at —30°C, -15°C. Work up with
0.5 N HCl1 and ether afforded the protected PG E;(step 2). Deblocking of the hydroxy group was
effected in methanol containing a trace of p-toluenesulfonic acid at 0n3°C for 6 hours,

followed by the action of pancreatic lipase in McIlvaine buffer to afford the acid 6.2
~
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X is a heteroatom or substituted carbon

Y is a substituted carbon

Most of the analogs prepared were racemic mixtures. However, the method also allows for
the preparation of optically pure analogs. When 3-(§S)~trans-l-iodo-1l-octen-3-ol (é)—Z“ was
used, the two diastereomeric forms of 29 could be se;érated by column chromatography (Merck
7734, chloroform-methanol 99:1) when the hydroxy function at 15 was free. The synthesis was
then continued with the pure isomers to afford nat-ll-deoxy-10,10-dimethyl PGE., nat 29,5
[a]25D= -19.8° (C 1.84 in CHCls) and 8,12-diepi-11-deoxy-10,10-dimethyl PGE., diepi 6¢c, [a]2°D=
+29° (C 2 in CHCls). A small amount (less than 3%) of the cis isomer 12-epi 6c. [@}°® =+51.8°
(C 1 in CHCls), was isolated during the chromatographic separation. When allowed to equilibrate
in 1 N NaOH/methanol (1:4) for 19 hours, 12-epi 95 epimerized to a final value of [a]25D=+37.80.
The same rotation was obtained after equilibration of the trans isomer diepi gs. The configu-
rations were assigned assuming that the trans isomer is thermodynamically more stable. Relative

concentrations calculated from the rotation values are cis/trans = 38.6/61.4.
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TABLE 1
Starting ketone
Yield % Yield %
step 1 step 2 step 1 step 2
0 0
CHs
la 57 75 14°® 77 8
-~ 0 ~
CHs
CHs OR,
CH;
1b¢ o | 22 54 le® 84 44
A~ o~
CHs
CH,0R, CH-OR>
0 )
CHs CHs
1c” 84 56 1£° 63 62
o~ P~
CHs RsOCH2

R1=THP; Rr=Ac; R3=SiPhpBu(t) in 1, 3; E’and R:=R>=Rs=H in E:
The approach presented offers optimal efficiency for modifying the ring, since three moie-
ties of approximately equal weight are linked in two steps. Changes in the side-chains can be

equally readily introduced.

Although 10,10-dimethyl PGs®>'°® have been reported to be inactive in stimulating uterus
smooth muscle, we found analogs ji (a,c,d,e f) to be highly potent as gastric secretion inhibi-

tors in dogs and as antihypertensives in rats and dogs.'®
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