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The jnhibition of the gastric acid secretion by natural prostaglandins is well documented.?
Similar activity has been reported in the prostanoic acid analogs of simpler chemical structure
retative to the natural compounds. Prostaglandins suffer enzymatic dehydrogenation at c=15.% The
substrate specificity for this reaction is markedly reduced when the C-1{3 double bond is saTuraTed.5
Assuming, that prostanoic acid analogs follow a similar patfern of metabolic fate, it was of inter-
est to prepare simpler analogs that cannot undergo dehydrogenation at C-15.

Recent |y the bioconversion of prostanoic acid derivatives has been reporfed.6 We wish fo
report the synthesis and biological profile of a i(5=-methyl=|5=hydroxy=9=oxoprostancic acid. The
|7,8

diketone was bijoconverted with the resting cells of Saccharomyces cerevisiae (ATCC-4125).

The crude extract was esterified with diazomethane and chromatographed to yield (30-40%) of a
more potar product together with about the same amount of unchanged starting material. The prod-
uct was isolated and characTerised9 as (+) alcohol methyl ester 2, (oil, Table 1). This was hy-
drolysed with methanolic sodium hydroxide to give acid 3 (crystals, mp 65-7°). The ORD spectrum

5y 2.89, trough 272 nm, [@#] x I0~3,
3

of the acid 3 has pesitive cotton effect (peak 312 nm, [@] x 10
-3,53; cross over 296 nm). The CD spectrum showed a positive maximum (296 nm, [8] x 1077, +5,3).
The ORD and CD Spec+ra'0 are essentially the mirror images of those repor'red|l for tetrahydro PGA|.
The unchanged diketone obtained from the first bioconversion was recharged in the fermentation
reaction, The diketone was recovered from this second experiment with essentially no transforma=
tion to the alcohol. This established |) that only the ent-isomer of | was selectively frans=
formed under the reaction contitions, 2) that the alcohol 3 described above was optically free of

any nat=isomer and 3) that the diketone recovered must belong to nat-series. The last inference

was confirmed by the negative optical rotation (Table |), negative cotton effect (ORD) and a
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negative CD minimum and this compound was assigned structure 4 (oil). Since chiroptical contri-
bution of C~I5 (prostanoid numbering) is expected to be very small, compared to those of chiral
centers at carbons 8 and 12, it is not possible to assign unambiguously the stereochemistry in 3 at
C=15. That the positive cotton effect of 3 is due to enf=trans rather than 8-epi (cis) s'l'ruc‘t'ureI2
is supported by the recovery of the unchanged diketone as its nat-isomer. The optical purity of
the alcohol 3 was further confirmed by its transformation to diketone 5 (oil) of gnt-series. Oxi=
dation of the methyl ester 2 with Jones reagent or with pyridine-chromic anhydride in methylene
chloride gave the diketone 5 (89%) whose ORD and CD spectra were mirror images of those of the
diketone 4. Thus compound 3 is formulated as gnt=tetrahydro PGAI or its |5-epimer.|3
Treatment of diketone 1, 4 and 5 (0.05 eq) in dry ether with freshly prepared methy!| magne-
sium iodide (0.05 eq, ! molar in ether) under nitrogen atmosphere at room +empera+ure|4 gave 6, 10
and 7 (52.8%, based on recovered starting material) respectively as a mixture of sterecisomer? at
C-15. The hydrolysis of these esters with methanolic sodium hydroxide gave the corresponding 5=

methy |=15=hydroxy=9=cxoprostanoic acids9

8, 11, 9 (oils) respectively.
The (&) !5-methyl~I5=hydroxy tetrahydro PGAI 8 cannot be a substrate to |5=hydroxyprostaglandin
dehydrogenase enzyme|5 by virtue of the presence of the tertiary alcohol at C-15. Compound 8 pro-

duces contractions (0.08~0.09 times that of PGF, in the isolated rat uterus preparation in

2a)
vitro. When given intravenousiy, to normotensive anesthetized cats it demonstrates a short lasting
fall in blood pressure. The compound is weakly active in the abortifacient assay in hamsters when

administered subcutaneously, compared to PGFZa"s

When administered orally, the compound is a potent inhibitor of gastric acid secretion in

rats using PGE, as standard. Furthermore, acid 8 is also a potent inhibitor of ulcers induced by

2
pyloric Iigaﬂon.|7

When the acids 9 and || obtained from the two optical enantiomers 7 and 10 were fested both in
the abortifacient assay in hamsters and in the inhibition of gastric acid secretion in rats, the
acid 9 of the ent-series was more active than the acid derived from the ester 10 belonging to the
iat-series. Thus acid 9 represents yet another example of a prosfanoic acid, belonging to the

18

int-series and demonstrating potent biological activity.

The simplicity of structure and the retention of the biological profile, as well as a signifi-

:ant degree of dissociation between antifertility and inhibition of gastric acid secretion are the

4riking features of the |5-methyi=|5=hydroxy=9=oxoprostanocic acid 8.
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10, R=CH3(=) nat-series (oil)

3 R=R'=H (+) ent-series 11, R=H (=) pat-series
8 R=R'=CHz (#) (0i )
8 R=CHz, R'=H (&)
I R=R'=CH(+) ent=-series (oil)
9 R=CH3, R'=H (+) ent~series
Table I. Optical Rotations (@B , CHCI5)?
Compound Nos nat- Compound Nos ent-
4 -16.8 +19.0
10 -15.6 2 +18.3
1t ~20.4 3 +21.4
1 +13.2
9 +14,3

a
All rotations were done in a concentration of 0,1%
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The terminology nat-refers to the compounds having the same absolute configuration at C-8

and C-12 as in natural prostaglandins and enf-refers to the antipodal series, at those car-

bon atoms.



