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The synthesis of an 8-aza-PGE, analog, (E}7-[2{4{m-triflucromethylphenoxy)}-3c and 3@-hydroxy-1-

butenyl}5-oxo-pyrrolidinylJlheptanoic acids is reported.

J. Heterocyclic Chem., 20, 465 (1983).

Hetero prostaglandin analogs have been shown to pos-
sess biological properties paralleling that of the natural
prostaglandins. Recently we reported (2,3) the synthesis of
8-aza-PGE, and 8-aza-PGE,. Of special interest in the
8-aza-PGE, series was the finding that the diasteromeric
mixture of the 15« and 150 analogs effectively interrupted
pregnancy (4,5) in the hamster and displayed only minimal
smooth muscle activity relative to PGF24.

Since it was determined that the 8-aza-PGE, analogs
displayed minimal smooth muscle activity, we were inte-
rested in modifying the C-8 side chain to ascertain if such
analogs would possess enhanced biological activity. Of
particular interest was the report by the ICI group 6,7)
that 16-aryloxyprostaglandins display potent luteolytic ac-
tivity. Herein we report the synthesis of the 16-aryloxy-8-
aza-PGE, analogs 4.
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Reaction of aldehyde 1 (2) with the lithium salt of di-
methyl [2-0x0-3-(3-trifluoromethylphenoxy)lpropyl phos-
phonate (7) in tetrahydrofuran at 0° and subsequent chro-
matography afforded enone 2. Reduction of 2 with a meth-
anolic sodium borohydride solution at -23° gave an epi-
meric mixture of the ester alcohols 3. Hydrolysis of the
ester alcohols 3 with an aqueous methanolic sodium hydr-
oxide solution at room temperature followed by acidifica-
tion and subsequent chromatography yielded an epimeric
mixture of acids 4. Analysis (tlc) of 3 and 4 in a variety of
solvent systems showed the ester alcohols 3 as one round
spot and the alcohol acids 4 as an elongated spot. The al-

cohol esters 3 and the alcohol acids 4 were found not to be
effective in interrupting pregnancy in the hamster.

EXPERIMENTAL

The nmr spectra were recorded on a Jeolco Model c60HL spectrome-
ter at 60 MHz with TMS as an internal standard. Infrared spectra were
recorded on a Perkin-Elmer Model 337 spectrometer.

(E)}Methyl 7[2{4{m-Trifluoromethylphenoxy)-3-oxo-1-butenyl}-5-0xo-1-
pyrrolidinyl]lheptanoate.

Dimethyl [2-0x0-3{3-trifluoromethylphenoxy)]propyl phosphonate 39
g, 0.012 mole) in 25 ml of tetrahydrofuran was cooled to -70° under nitro-
gen. A hexane solution of 2.4 M n-butyl lithium (4.98 ml, 0.012 mole) was
added via syringe and the reaction mixture was allowed to warm to 0°
and stirred for 30 minutes. Aldehyde 1 (2.30 g, 0.0090 mole) in 25 ml of
tetrahydrofuran was added all at once, the reaction mixture was stirred
at 0° for 2 hours, and then stirred at room temperature for 8 hours.

The reaction mixture was poured into 200 ml of a brine-ice mixture
and extracted with three 200 ml portions of methylene chloride. The
organic portions were combined, washed with brine, dried (magnesium
sulfate), filtered and concentrated in vacuo giving an oil. The oil was
chromatographed on a silica gel G and elution with ether hexane solu-
tions afforded (1.2 g, 30%) of (E}methyl 7{2-[4-(m-trifluoromethylphen-
oxy)-3-oxo-1-butenyl}-5-o0xo-1-pyrrolidinylheptanoate (2); nmr (deuterio-
chloroform): 6 3.73 (s, 3H) and 4.60-4.90 (m, 2H); ir (neat): 1735 and 1680
cm™.

Anal. Caled. for C, H,,F,NO;: C, 60.65; H, 6.20; N, 3.08. Found: C,
60.36; H, 5.98; N, 3.00.

(E}Methyl  7{[2{4{(m-Trifluoromethylphenoxy}3c and 33-hydroxy-1-
butenyl]-5-0xo0-1-pyrrolidinyl[Jieptanoates.

Sodium borohydride (0.18 g, 0.0046 mole) was cooled to -23° (dry ice-
carbon tetrachloride) under nitrogen. Enone 2 (0.83 g, 0.0018 mole) in 10
ml of absolute methanol was added all at once and the reaction was stir-
red at -23° for 3.5 hours. The reaction mixture was poured into 100 ml of
brine and extracted with three 100 ml portions of methylene chloride.
The combined organic portions were dried (magnesium sulfate), filtered
and concentrated in vacuo, giving an oil. The oil was chromatographed
on silica gel G and elution with ether-hexane solutions afforded (0.75 g,
90%) of (E)}methyl 7-[2{4<{m-trifluoromethylphenoxy)}3« and 38-hydr-
oxy-1-butenyl}5-oxo-1-pyrrolidinylJheptanoates (3); nmr (deuteriochloro-
form): & 3.76 (s, 3H), 5.84-6.18 (m, 2H), 7.14-7.88 (m, 4H); ir (neat): 3400
(br), 1730 and 1660 cm™".

Anal. Caled. for C,;H,F,NOg: C, 60.39; H, 6.61; N, 3.06. Found: C,
60.21; H, 6.60; N, 3.13.

(E)}7{[2[4-(m-Trifluoromethylphenoxy)-3-hydroxy-1-butenyl}-5-oxo-1-pyr-
rolidinyl]Jheptanoic Acids.

To a solution of alcohols 3 (0.40 g, 0.88 mmole) in 6 ml of methanol
was added an aqueous sodium hydroxide solution [sodium hydroxide

(0.07 g, 0.0018 mole) and 3 ml of water]. The reaction mixture was stirred
for 12 hours at room temperature, poured into 40 ml of water, and ex-
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tracted with two 30 ml portions of ether. The aqueous layer was acidified
and extracted with two 30 mi portions of chloroform. The combined
chloroform solutions were washed with 30 ml of brine, dried (magnesium
sulfate), filtered and concentrated in vacuo, giving an oil. Chromatogra-
phy of the oil on silica gel G and elution with methanol-ether solutions af-
forded (280 mg, 72%) of (E)}7{[2[4-(m-Trifluoromethylphenoxy)-3-hydr-
oxy-1-butenyl}-5-oxo-1-pyrrolidinyl]Jheptanoic acids (4); nmr (deuterio-
chloroform): § 5.76-6.76 (m, 4H, vinyl; carboxyl and hydroxyl protons),
and 7.05-7.80 (m, 4H), ir (neat): 3300 (br), 1710 and 1650 cm™'.

Anal. Caled. for C,,H,,F,NO,: C, 59.59; H, 6.36; N, 3.16. Found: C,
59.55; H, 6.49; N, 3.00.
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