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Filed 17 June 1976 (31) Convention Application No. 589218 (32) Filed 23
June 1975 (31) Convention Application  No. 643219 (32) Filed 22 Dec. 1975
in (33) United States of America (US) [err] (44) Complete Specification
published 31 May 1979 (51) INT CL2  C07C 177/00 A61K 31/19 31/215//C07C
69/76 C07D 307/93 309/12 C07F 9/40 (52) Index at acceptance C2C  1175 1422
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699 747 761 764 767 770 771 774 802 80Y BJ BW BX LA LD LQ LR NC TL TU WD
C2P  ILI 1L2 3B12B 3B14A 3B18B 3B18C 3B18D 3B19C 3BI9E 7 (54) 16-PHENOXY-
AND  16-SUBSTITUTED PHENOXY-PROSTATRIENOIC ACID DERIVATIVES AND PROCESSES
FOR THE PRODUCTION THEREOF (71)   We, SYNTEX (U.S.A.) INC., a Corporation
organised under the laws of  the State of Delaware, United States of
America, of 3401 Hillview Avenue, Palo Alto, California 94304, United
Stares of America, do hereby declare the invention, for which we pray that
a patent may be granted to us, and the method by which it 5      is to be
performed, to be particularly described in and by the following statement:-
5 The present invention relates to certain novel prostaglandin analogs and
to the 25     process for the production thereof. More particularly, the
present invention relates to 16-phenoxy- and 16-(o, m or p)-substituted
phenoxy derivatives of [err]
[err],15-trihydroxy-17,18,19,20-tetranorprosta- 10
4,5,13-trans-trienoic acids, the 15 [-methyl and ethyl derivatives thereof,
as wel as  10 the pharmaceutically acceptable, non-toxic lower alkyl esters
and sals thereof and to processes for producing such compounds.
Prostaglandins have classically been described as chemically related 20
carbon chain hydroxy fatty acids having the basic skeleton of prostanoic
acid: [err] 15
15 The prostaglandins having a hydroxyl group at the C-l1 position and a
keto group at the C-9 position are known as the  PGE series, those having a
hydroxyl group in place of the keto group are known as the PGF series and
are further designated by an a or  [err] suffix to indicate the
configuration of the hydroxyl group 20      at said position. The natural
compounds are  the a-hydroxy substituted compounds.  20 They may contain
different degrees of unsaturation in the molecule, particularly at C-5,
C-13 and c-17, the unsaturation is also indicated by a suffix. Thus, for
example, the [err] and [err] series refer to prostanoic acids having a
trans olefin bond at the C-13 position, while the [err] and [err] series
refer to prostadienoic acids having a cis-olefin bond at the C-5 position
and a trans olefin bond at the C-13    25 position. For a review on
prostaglandins and the definition of primary prostaglandins, see, for
example, S. Bergstrom, Recent  Progress in Hormone Research 22, pp. 153-
175 (1966) and Science 157, page 382 (1967) by the same author. SEe ERRATA
SLIP ATTACHED  



2                                      1,546,823
2 The preparation of derivatives of prostanoic   acid has  become of great
importance since the demonstration of the highly  interesting range of
biological and pharma- cological activities of natural prostaglandins. The
great majority of these studies have focused on modification of the two 5
side chains, or modifications of the substituents attached to the
cyclopentane  moiety     5 (see  forexample U. Axen et al, Synthesis Vol.
1, John Wiley and Sons Inc., New York, N.Y. 1.973 and P. H. Bendy, Chem.
Soc. Reviews 2, 29 (1973). The synthesis of prostaglandin analogs having a
diethylenic (allenic) unsaturation in the carboxylic acid chain has been
described, among others, in U.S. Patent No. 3,879,438, issued 10    April
22, 1975, of Crabbe and Fried, The synthesis of several prostaglandin
analogs   10 in  which the alkyl chain attached  to C-15 in. the natural
compounds is replaced by an aryloxymethyl group, and their activities have
recentl been reported [see, for example, D. Binder et al., Prostaglandins
VoL  6, No.  1 p. 87 (1974), m Dukes et aL, Nature Vol 250, p. 30 (1974),
U.S. Patent No. 3,864,387 and Belgian Patent 15      No. 806,995.
15 In accordance with  the present invention, we have prepared certain
novel 16-phenoxy-prostaglandin analogs represented by the following
formula:               - - [err] wherein 20          R is hydrogen, a lower
alkyl group of 1 to 4 carbon atoms, or the pharmaceutic-  20 ally
acceptable, non-toxic salts of compounds in which R is hydrogen; R1 is
hydrogen, methyl or ethyl; [err] is hydrogen, o-, m- or p-halo (fluoro,
chloro  or bromo), o-, m- or p-tri- fluoromethyl, o- m- or p-lower alkyl or
o-, m-  or p-lower alkoxy, and the 25               wavy  lines [err]
indicate the   [err] or [err] configuration, or mixtures thereof,   25
provided that when [err] is a  the hydroxyl  group, attached to the   same
carbon, atom, as [err] is [err] and when [err] is [err] the hydroxyl group,
attached to the same carbon atom as [err]  is a. The dotted lines shown in
the above formula  and in the formulas below indicate 30      that the
substituents are in a configuration, i.e., below the plane of the
cyclopentane  30 ring. The double bond at C-13 in the compounds of the
present invention has the same configuration as  in natural prostaglandins
of the PGE and PGF series,  that is the trans configuration. - 35
.'These novel compounds possess asymmetric centers  and thus can  be
produced     35 as racemic mixtures or as individual 8R- antimers. The
racemic mixtures  can be resolved if desired at appropriate stages by
methods known to those skilled  in the art, to obtain  the respective
individual antimers.  It is to   be understood that the racemic mixtures
and the individual 8R-antimers are encompassed within the scope 40      of
the present invention.
40 Thus, the racemic compounds of formula (A) in which the hydroxyl group
at C-15 is in a-configuration are mixtures in equal proportions of
compounds of the formulas: [err] 45
45    3                                        1,546,823
3 The racemic compounds of formula (A) in which the hydroxyl group at C-15
is in [err]configuration are mixtures in equal proportions of compounds of
the formulas: [err] 5           When the compounds of the present invention
are racemic mixtures, they are      5 produced starting from racemates,
while when the compounds of the invention are 



individual antimers the compounds are preferably obtained   starting from
the appropriate individual antimer. For the sake of simplicity only one
antimer, i.e., the antimer having the con- 10  figuration of natural
prostaglandins will be depicted in the description of the     10 process
and Claims; however, it is to be understood that the mirror images for the
racemic mixtures and the individual antimers are also encompassed thereby.
The use of the symbol "R" preceding a substituent designates the absolute
stereo- chemistry of that substituent according to the Cahn-Ingold-Prelog
rules [see Cahn 15      et aL, Angew. Chem. Inter. Edit., Vol 5, p. 385
(1966), errata p. 511; Cahn et aL,   15 Angew. Chem., Vol. 78, p. 413
(1966); Cahn and Ingold, J. Chem Soc., (London), 1951, p. 612; cahn et al.,
Experientia, Vol. 12. p. 81 (1956); Cahn J. Chem Educ., Vol. 41, p. 116
(1964)]. Because of the interrelation of the designated substituent with
the other substituents in a compound having a or [err] prefixes, the
designation 20       of the absolute configuration of one substituent fixes
the absolute configuration of  20 all substituents in the compound and thus
the absolute configuration of the compound as a whole. The term  "lower
alkyl" as used  herein, unless otherwise specified, refers to straight or
branched alkyl. groups containing up to 4 carbon atoms, e.g.  methyl, 25
ethyl, n-propyl, isopropyl, n-butyl and t-butyl.
25 The term "lower alkoxy" refers to the group [err] wherein [err] is lower
alkyL Typical lower alkoxy groups include, for example, methoxy, ethoxy,
propoxy, iso- propoxy and t-butoxy. The term "pharmaceutically acceptable
salts" refers to salts prepared from 30      pharmaceutically acceptable
non-toxic bases, including inorganic bases and organic  30 bases. Salts
derived from inorganic bases include sodium, potassium, lithium, ammonium,
calcium, magnesium, ferrous, zinc, copper, manganous, aluminum, ferric and
manganic salts. Particularly preferred are the ammonium, potassium, sodium,
calcium and magnesium salts. Salts derived from pharmaceutically acceptable
organic 35      non-toxic bases include salts of primary, secondary and
tertiary amines, substituted  35 amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as
isopropylamine, trimethylamine, diethylamine, triethylamine,
tripropylamine, ethanol amine, 2-dimethylaminoethanol,
2-diethylaminoethanol, tro- methamine, lysine, arginine, histidine,
caffeine, procaine, hydrabamine, choline, 40      betaine, ethylenediamine,
glucosamine, methylglucamine, theobromine, purines,       40 piperazine,
piperidine, N-ethylpiperidine and polyamine resins. Particularly preferred
organic non-toxic bases are isopropylamine, diethylamine, ethanolamine,
piperidine, tromethamine, choline and caffeine. The novel compounds of the
present invention having a secondary hydroxyl 45      group at C-15 (A,
[err]) can be obtained by a process illustrated by the following   45
sequence of reactions:    4                                  1,546,823
4 [err] [err]    5                                   1,546,823
5 [err]                             [err] wherein R2 has the
above-indicated meaning; [err] is p-phenylbenzoyl; 5          Ac is acetyl;
and                                                             5 THP is
tetrahydropyranyl. In practising the process depicted above, the starting
materials, of formula I 



[dl (2'[err]-hydroxy-4'a-p-phenylbenzoyloxy-5'[err]-formyl)cyclopent-l'a-yl
acetic acid 1,2'- lactone or its 1'R-antimer], are condensed with  the
sodium anion of a dimethyl 2- 10      oxo-3-phenoxy-(or substituted
phenoxy)propylphosphonate of the formula:         10 [err] wherein [err]
has the above indicated meaning, to yield the corresponding racemic or
1'R-antimeric compound of formula II. This reaction is suitably conducted
in an inert organic solvent, under anhydrous 15      conditions, at a
temperature of the order of about [err] to about [err] preferably  15 at
about room temperature, for a period of time of about 45 minutes to about 2
hours, preferably for about one and a half hours, under an inert
atmospheres i.e., under argon or nitrogen atmosphere, using at least one
molar equivalent of the reagent per mol of the starting aldehyde (I), and
preferably 1.2 to 2 moles. 20          The dimethyl 2-oxo-3-phenoxy (or
substituted phenoy) propylphosphonates     20 used as reagents can be
conveniently prepared by treatment of phenol or an appro- priate o, m or
p-substituted phenol with sodium hydride to  form the anion, which upon
reaction with ethyl bromoacerate affords the corresponding  ethyl
phenoxyacetate. The latter is condensed with dimethyl
a-lithiomethanephosphonate, in accordance with 25      the method described
by E. J. Corey et aL, in ]. Am  Chem. Soc. 88, 5654 (1966),  25 to yield
the desired reagent. Alternatively, these reagents can be prepared from
commercially available un- substituted or mono-substituted phenoxyacetic
acids, e.g., o, m or p-chlorophenoxy- acetic acid, p-fluorophenoxyacetic
acid, 0, m or p-methylphenoxyacetic acid, o, m or 30
p-methoxyphenoxyacetic acid and p-ethoxyphenoxyacetic acid, which are
converted into  30 the corresponding ethyl esters by conventional methods,
such as by the Fischer's esterification method followed by condensation of
the ethyl esters thus obtained with dimethyl a-lithiomethanephosphonate.
The racemic or l'R-antimeric compounds of formula II are reduced, suitably
35      with aluminum isopropoxide in an anhydrous inert hydrocarbon
solvent, e.g., toluene,  35 to yield a mixture of the corresponding and
[err]-hydroxy compounds, which can be separated into the individual isomers
by thin layer chromatography on silica gel    6.
1,546,823                                        6 plates, to obtain the
individual isomers of formulas III-A and I1l-B, respectively, in
approximately equal amounts, the a-isomer being less polar than the
[err]-isomer. This reduction is preferably carried out at reflux
temperature for a period of time of the order of about 10 to about 90
minutes, preferably for about 55 minutes, 5      under nitrogen or argon
atmosphere, using from  1.5 to 5  molar equivalents of aluminum
isopropoxide per mol of compound of formula II. Alternatively, the
reduction of the enone of formula II to compounds of formulas III-A and
Ill-B can be effected with an excess of zinc borohydride in dimethoxyethane
solution, at room temperature for about 1 hour;  however, better 10
results are obtained when using aluminum isopropoxide.
10 The individual a- and [err]-hydroxy isomers (III-A and III-B) are then
submitted separately to conventional saponification of the
p-phenylbenzoyloxy  group, using preferably anhydrous potassium  carbonate
in methanol, at room  temperature for about 2 to 4 hours, followed by brief
acid treatment, at low temperature, i.e., at 15      about 0 to [err] to
yield the dihydroxy compounds of formulas IV-A and IV-B,     15
respectively (racemic or 1'R-antimeric). Upon conventional etherification
of the latter compounds with dihydropyran in methylene chloride solution in
the presence of p-toluenesulfonic acid there are pro- duced the
corresponding bistetrahydropyranyloxy derivatives of formulas V-A and 20
V-B, respectively (racemic or l'R-antimeric), which can be reduced with
diisobutyl-  20 aluminum  hydride in toluene solution, to produce the
corresponding lactols of formulas VI-A and VI-B (racemic or 1'R-antimeric).
In the preferred embodiments the reaction is conducted at, temperatures in
the range of about [err] to about 



[err] under argon or nitrogen atmosphere, for about 10 minutes to about 30
25      minutes.
25 The lactols thus obtained are then suitably treated with an excess of
the dilithium salt of 4-pentynoic acid, in a suitable inert organic solvent
or mixture of solvents, to produce the respective dihydroxyacetylenic acid,
which can be immediately esterified with  diazomethane in diethyl ether
solution in a conventional manner, thus obtain- 30      ing the
corresponding dihydroxyacetylenic acid  methyl ester  of formulas VII-A and
30 ViI-B, respectively.(racemic or 8R-antimeric). The dilithium salt of
4-pentynoic acid is suitably used in amounts comprised between. 5 to 15
molar equivalents per molar equivalent of starting hemiacetal, using
preferably about 10 molar equivalents. This reagent is prepared by reaction
35      of an ethereal solution of 4-pentynoic  acid with the lithium anion
of diisopropylamine  35 (which in turn is formed by treatment of
diisopropylamine with methyllithium in an ether-hexamethylphosphoramide
mixture) at a temperature of about- [err] to about [err] under anhydrous
conditions and under an inert atmosphere, such as pro- vided by nitrogen or
argon, for a period of time of between about 2 to about 4 hours, 40
and thereafter at room temperature for about 2 hours more. The reagent
thus prepared  40 can be combined with a solution of the hemiacetal of
formulas VI-A or VI-B in  an ethereal solvent, maintaining the reaction
mixture at a temperature between  about 10 to about [err] for a prolonged
period of time, i.e., for about 40 to 72 hours, the reaction time depending
upon the temperature used. In the preferred embodiments 45      the
reaction is conducted at room temperature (about [err] for approximately 60
45 hours. The product can be isolated by dilution with water, acidification
with a  weak acid such as oxalic acid, extraction with an organic solvent
immiscible with water and   evaporation of the solvent under reduced
pressure, taking care that the 50      temperature does not exceed [err]
The .:crude product can be conventionally       50 esterified with
diazomethane, and thereafter purified by chromatographic techniques, to
yield the racemic or 8R-antimeric compounds of formulas   VII-A and VII-B,
as a mixture of the 6a and [err]-hydroxy isomers. The  racemic or
8R-antimeric compounds of formulas VII-A and VII-B are then 55
acetylated, suitably with acetic anhydride in the   presence of
4-dimethylaminopyridinei  55 in an inert organic solvent or mixture of
inert organic solvents, using particularly a (5:1) mixture of  methylene
chloride  triethylamine   as solvent; the reaction is preferably carried
out at room temperature  for about 1 hour, to produce the respec- tive
racemic or 8R-antimeric diacetates of formulas VIII-A and VIII-B,
respectively. 60           By reaction of the diacetoxyacetylenic compounds
of formulas VIII-A  and      60 VIII-B with lithium dimethylcopper there
are obtained the corresponing allenic compounds  of formulas  ix-A and
IX-B, respectively.  The reaction can be conducted in an ethereal solvent,
under an inert atmosphere at about -78 to about-50C, for about 3 to about
7 hours, preferably using 4 to 6 molar equivalents of the 65      lithium
dimethylcopper reagent in diethyl ether. This reagent is prepared as des-
65    7                                       1,546,823
7 cribed, for example, by P. Rona et al., in J. Am. Chem. Soc. 91,
3289(1969). When the reaction is substantially complete, as demonstrated by
t.l.c. analysis, the product (IX-A or IX -B racemic  or 8R-antimeric) is
isolated from  the  reaction mixture via conventional techniques, such as
dilution with ammonium chloride solution, filtration, 5       evaporation
of the organic phase and purification of the residue by chromatography.  5
Upon cleavage of the tetrahydropyranyloxy groups by mild acid treatment,
for example using particularly 70%  aqueous acetic acid, at room
temperature for about 12 to about 16 hours, there are produced the
corresponding l1a,15a- or lla,15B- dihydroxy compounds of formulas X-A and
X-B, respectively, which in  turn are 10      saponified under basic
conditions, for example using an alkali metal hydroxide or   10 alkali
metal carbonate, particularly potassium  carbonate  in methanol solution to



produce respectively the corresponding compounds of formula XI-A (racemic
or 8R-antimeric)    9a,lla,15a-trihydroxy-l6-phenoxy-(or   substituted
phenoxy)- 17,18,19,20-tetranorprosta-4,5,13-trans-trienoic acids, or the
compounds of formula 15      XI-B  (racemic or 8R-antimeric)
9a,1la,15[err]-trihydroxy-16-phenoxy-(or substituted   15
phenoxy)-17,18,19,20-tetranorprosta-4,5,13-trans-trienoic  acids. This
hydrolysis is preferably conducted at room temperature, for a prolonged
period of time, for the order of about 30 to about 48 hours. The compounds
of formula I used as starting materials, namely dl (2'a-hydroxy- 20
4'a-p-phenylbenzoyloxy-5'B-formylcyclopent-l'a-yl) acetic acid 1,2'-lactone
and its  20 1R-isomer are known compounds which can be prepared as
described by E. J. Corey et al., in J. Am. Chem Soc. 93, 1491 and in U.S.
Patent No. 3,873,598. The novel prostaglandin analogs substituted at C-15
by a methyl or ethyl group and a tertiary hydroxyl group can be prepared by
a process illustrated by 25      the following reaction sequence:
25 [err]                     . wherein [err] is methyl or ethyl  and [err]
and Ac have the above indicated meaning. 30          In practising the
process depicted above, the starting materials  of  formula II,  30 i.e.,
dl {2'a-hydroxy-4'a-p-phenylbenzoyloxy-5',[err]-[3"-oxo-4"(phenoxy- or
substituted phenoxy)-but-1"(t)-en-1"-yl]cyclopent-l'a-yl) acetic acid
1,2'-lactone  or the 1'R- antimeric compound thereof, prepared as described
hereinbefore, can be treated with    8
1,546,823                                      8 a methyl- or
ethyl-magnesium halide to produce the corresponding  15[-hydroxy 15 [-alkyl
derivative of  formula XII (mixture of  15a- hydroxy-15[err]-alkyl and
15[err]- hydroxy-15a-alkyl  isomers). this reaction is preferably carried
out in ether or  tetra- hydrofuran solution under anhydrous conditions and
under an inert atmosphere, i.e. 5       under nitrogen or argon atmosphere,
using from 1.5 to about 6 molar equivalents of the Grignard reagent,
preferably about 4.5 molar equivalents per mol of starting        -
compound, conducting the reaction at  a temperature of between [err]   to
[err] for about 30 minutes to about 1.5 hours. alernatively,  the  reaction
can be effected using methyl- or ethyllithium  as 10      reagents.
.                                   10 Treatment of  the racemic or
l'R-antimeric compounds of formula XII with diisobutylaluminum hydride in
toluene solution produces simultaneously the reduction of the lactone ring
and hydrolysis of the p-phenylbenzoyloxy group, thus yielding the
corresponding   compounds  of formula XIII. This reaction can be conducted
at 15      temperatures in the range of about -78 to about- [err]   under
argon or nitrogen     15 atmosphere, for about 10 minutes to about 30
minutes, using from about  6 to about 8 molar equivalents of the reagent
per mol of compound  XII. The lactols thus obtained are then suitably
treated with an excess of the dilithium salt  of 4-pentynoic  acid,
prepared as  described hereinbefore, to produce the 20       corresponding
tetrahydroxyacetylenic acid compound, which   can be immediately     20
esterified with   diazomethane in methylene chloride solution, in a
conventional manner, to yield the corresponding methyl ester derivative of
formula XIV. The reaction conditions for the introduction  of the
acetylenic side chain are essentially the same  as those previously
described for the transformation of com- 25      pounds VI-A and VI-B into
VII-A and VII-B. However,  best results are obtained      25 when the
reaction is conducted in a dilute solution, preferably increasing the
amount of hexamethylphosphoramide up to 5 fold the amount used in the case
of compounds VI-A and VI-B once the reagent and starting lactol of formula
XIII are combined. The reaction is preferably conducted at room
temperature, for a 30      period of time ranging between about 20 hours to
about 60 hours.                    30 Conventional esterification of  the
racemic or 8R-antimeric compounds of 



formula XIV with acetic anhydride in pyridine solution, preferably at room
tempera- ture for about  3 to about 4 hours produces the respective racemic
or 8R-antimeric triacetates of formula XV. 35           By treatment of the
racemic or 8R-antimeric triacetoxyacetylenic .compounds    35 of formula XV
with lithium dimethylcopper suitably in diethyl ether solution there are
obtained the corresponding allenic compounds of formula XVI. The reaction
can be conducted under an inert atmosphere, at about [err] to. about [err]
for about 3 to about 7 hours, using about  4 to about 6 molar equivalents
of the reagent 40      per mol of acetylenic starting compound.
40 The methyl  ester and acetyl protecting groups can then be eliminated by
alkaline treatment,  i.e., treatment with an alkali metal hydroxide or
alkali metal carbonate such as sodium hydroxide, potassium hydroxide,
sodium carbonate and potassium  carbonate, in a  lower  aqueous - aliphatic
alcohol, using particularly 45      potassium  carbonate in aqueous
methanol, to produce the corresponding racemic      45 or 8R antimeric free
acids  of. formula XVII. This hydrolysis reaction is preferably conducted
at room temperature, for a prolonged period  of time of the order of about
80 hours to about 120 hours. For the isolation of the product from the
reaction mixture it is convenient to work it up under slightly acidic
conditions, i.e., at a pH 50      of about 6, by using a buffered solution
of citric acid-disodium hydrogen phosphate,  50 thus avoiding dehydration
of the prostaglandin  product. After  removal of the neutral materials, the
free acid can be isolated  from the aqueous buffered solution by repeated
extractions with a solvent immiscible 'with water, e.g., ethyl acetate,
methylene chloride and diethyl ether,  and purified   by thin layer
chromatography, 55      to obtain a mixture of the
15a-hydroxy-15{err]-methyl(ethyl)- and 15[err]  -hydroxy-15a-    55
methyl(ethyl)-prostatrienoic acids  (XVII). The compounds of formulas XI-A,
XI-B  and XVII can be converted into the corresponding alkyl esters by
methods known in the art, ie., by treatment of the three acid with  an
excess of a diazoalkane, such as diazomethane, diazoethane or 60
diazopropane in ether or methylene chloride solution, in a conventional
manner, or by  60 reaction with the desired  lower alkyl iodide in  the
presence of lithium carbonate, at room temperature. The salt derivatives of
the  prostatrienoic acids of  the  present invention can be prepared by
treating the corresponding free acids with about one molar equivalent 65
of a pharmaceutically acceptable base, including inorganic and organic
bases per    65    9                                       1,546,823
9 molar equivalent of free acid. Salts derived from inorganic bases include
sodium, potassium, lithium, ammonium, calcium, magnesium, ferrous, zinc,
copper, manganous, aluminum, ferric and manganic salts. Particularly
preferred are the ammonium, potassium, sodium, calcium and magnesium salts.
Salts derived from pharmaceutically 5       acceptable organic non-toxic
bases include salts of primary, secondary and tertiary     5 amines,
substituted  amines  including  naturally  ocurring  substituted  amines,
cyclic  amines and  basic  ion  exchange  resins, such  as isopropylamine,
tri- methylamine, diethylamine, triethylamine, tripropylamine,
ethanolamine, 2-dimethyl- aminoethanol,  2-diethylaminoethanol,
tromethamine, lysine,  arginine, histidine, 10       caffeine, procaine,
hydrabamine, choline, betaine, ethylenediamine, glucosamine,      10
methylglucamine, theobromine, purines, piperazine, piperidine,
N-ethylpiperidine and polyamine resins. Particularly preferred organic
non-toxic bases are isopropylamine, diethylamine, ethanolamine, piperidine,
tromethamine, choline and caffeine. The reaction is conducted in water,
alone or in combination with an inert, 15      water-miscible organic
solvent, at a temperature  of from about 0 to about [err],   15 preferably
at room temperature. Typical inert, water-miscible organic solvents include
methanol, ethanol, isopropanol, butanol, acetone, dioxane or tetr
hydrofuran. The molar ratio of the free acid (XI-A, XI-B and XVII) to base
used are chosen to provide the ratio desired for any particular salt. For
preparing, for example, the 



20       calcium  salts or magnesium salts, the free acid starting material
can be treated with  20 at least 0.5 molar equivalent of pharmaceutically
acceptable base to yield a neutral salt. When the aluminum salts are
prepared, at least one third molar equivalent of the pharmaceutically
acceptable base  are employed if a neutral salt product is desired. In the
preferred procedure, the calcium salts and magnesium salts of the prosta-
25       trienoic acid compounds hereof can be prepared  by treating the
corresponding        25 sodium  or potassium  salts with at least 0.5 molar
equivalent of calcium chloride or magnesium chloride, respectively, in an
aqueous solution, alone or in combination with an inert water miscible
organic solvent, at a temperature of from about 20 to about [err]
Preferably, the  aluminum  salts of the prostanoic  acids of   the 30
present invention can be. prepared by treating the corresponding free acids
with at.  30 least one third  molar equivalent of an aluminum alkoxide,
such as aluminum tri- ethoxide and aluminum tripropoxide, in a hydrocarbon
solvent,  such  as benzene, xylene and cyclohexane, at a temperature of
from  [err] to about [err] Similar procedures can  be used to prepare salts
of inorganic bases which are  not sufficiently 35      soluble for easy
reaction.                                                            35 The
salt products, are isolated by conventional methods. The  compounds of the
present invention exhibit prostaglandin-like biological activities and thus
are useful in the treatment of mammals where the use of prosta- glandins in
indicated. 40               Particularly, these compounds have luteolytic
activity and thus are useful for  40 controlling the reproductive  cycle in
female mammals and for inducing estrus and regulating ovulation in female
animals such as horse, cow and swine. They are also useful for inducing
labor in pregnancy and for inducing menses in human females, to correct or
reduce menstrual abnormalities. 45           The compounds of the present
invention  are also bronchodilators and thus ar     45 useful in treating
mammals  for bronchial spasm  or wherever bronchodilators are indicated.
They are 'also  useful in controlling or palliating hypertension in mammals
and further exhibit central nervous system depressant activity in mammals,
and are useful as  sedatives. 50          The present compounds can be
administered in a wide  variety of dosage           50 forms, either alone
or in combination with other pharmaceutically compatible medicaments, in
the form of pharmaceutical compositions suited for oral or parenteral
administration or inhalation  in the case of bronchodilators. Intravaginal
and intra- uterine are alternative routes of administration. They  are
typically administered as 55      pharmaceutical compositions consisting
essentially of  the free acid,  salt  or ester  55 of the invention and a
pharmaceutical  carrier. The pharmaceutical  carrier can be either a solid
material, liquid or aerosol, in which the compound (free acid, salt or
ester)  is dissolved, dispersed or suspended, and can optionally contain
small amounts of preservatives and/or  pH buffering agents. Suitable
preservatives which  can be 60      used include, for example, benzyl
alcohol. Suitable buffering  agents include, for    60 example, sodium
acetate and pharmaceutical phosphate salts. The liquid compositions can,
for example, be in the form  of solutions, emulsions, suspensions, syrups
or elixs. The solid compositions can take the form of tablets, powders,
capsules or pills, preferably in unit dosage forms for simple
administration    1,546,823
10 or precise dosages. Suitable solid carriers  include, for example,
pharmaceutical grades of starch, lactose  sodium saccharin, talcum and
sodium bisulfite. For inhalation administration, the free' acids, salts and
esters can, for  example be administered as an aerosol comprising the
compound or salts in an inert propelant 5       together with a cosolvent
..e.g., ethanol, together with optional preservatives and  5 buffering
agents. Additional general  information concerning the inhalation adminis-
tration of aerosols can  be had by reference to U.S. Patent Nos. 2,868,691
and 3,095,355. 



The compounds of this invention are typically administered in dosages of 10
about from 0.002  to 0.2  mg.   per Kg. of body weight  The precise
effective dosage   10 will, of course, vary depending, upon the mode of
administration, condition being treated and host. The following Examples
illustrate  the  invention,  but are not intended to limit its scope. When
racemic mixtures are  used as starting materials, there are obtained 15
racemic products,  while when using individual antimers, the products
obtained           15 are antimeric. The  abbreviation t.l.c. refers  to
thin-layer chromatography  and all mixture ratios  used with regard to
liquids refer' to volume ratios. Also, where neces- sary, examples are
repeated to provide sufficient starting matrial for subseqeunt 20
.                      EXAMPLE 1
20 A. A 57%  suspension  of 5.32 g (126.5 mmoles) of sodium  hydride in
mineral oil is washed three times with anhydrous hexane, under argon
atmosphere, 500 mL. of 'anhydrous  dimethoxyethane  is added, the mixture
is cooled in an ice-water bath and treated dropwise with stirring, in a 5
minute period, with a  solution   of 18.43 g. 25      (113.7 mmoles) of
m-trifluoromethylphenol in 100 ml.  of anhydrous dimethoxy-         25
ethane. When the addition is' complete the reaction mixture  is allowed  to
attain room  temperature and stirred for 40 additional minutes A solution
of 19.572g (117  mmoles) of ethyl bromoacetate in 100  ml  of anhydrous
dimethoxyethane is then  added and  the  resulting  mixture is  refluxed
for 1 hour   cooled to room 30      temperature, neutralized with acetic
acid and   evaporated 'to dryness  under-reduced  30 pressure. The residue
is taken up in 600 ml. of methylene chloride  and 70   ml of water, the
organic phase is eparated and washed with  water (4X70 ml.),  dried over
anhydrous    magnesium  sulfate and evaporated to dryness under vacuum, to
yield 28.81 g. of ethyl m-trifluoromethylphenoxyacetate, b.p.
122-[err]/13.5 mm. 35           B. A stirred mixture of 15.12 g. (121.97
mmoles) of dimethyl methylphosphonate          35 and 200 ml. of anhydrous
tetrahydrofuran is cooled to  [err] under an atmosphere of argon and
treated dropwise  in a  15 minute period, with 57.35  ml. of a 2.125N
solution of n-butyllithium,(121.97 mmoles) in hexane, maintaining the
temperature of  the reaction mixture, at a  temperature not higher than
-65C  The resulting 40      mixture is stirred for 15 minutes further at
[err] and then a solution  of 28.81  g.  40 (116.16 mmoles) of ethyl
m-trifluoromethylphenoxyacetate in 300 ml.  of anhydrous tetrahydrofuran is
added dropwise in a 25 minute period, maintaining the tempera- ture of the
reaction  mixture, at a temperature not higher than-[err] the resulting
mixture is then stirred for  2 hours  further at  room  temperature,
neutralized with 45      acetic acid and the solvent  eliminated under
vacuum. The residue is taken up in       45 diethyl ether-water, (l :1),
the organic phase is separated and the aqueous phase extracted with diethyl
ether (3 x200  ml.) .  The combined, organic,  extracts  are washed with
water,dried  over  anhydrous ,magnesium sulfate and  evaporated to  dry-
ness  under reduced pressure, to  yield  35.78g of dimethyl
2-oxo-3-(m-trifluoro- 50      methylphenoxy)propylphosphonate.
'                            50 C.    A 57% suspension of 42 mg. (1 mmo1)
of sodium hydride in mineral oil is washed  with anhydrous hexane,  under
argon   atmosphere,  3 ml of  anhydrous dimethoxyethane is then added, and
thereafter, a solution of 358.6 mg. (1.1 mmoles) of  dimethyl
2-oxo-3-(m-trifluromethylphenoxy) propylphosphonate in  10 ml of 55
anhydrous dimethoxyethane is added , stirring the resulting   mixture  at
room tem-                 55 perature  for 30 minutes. to the solution
thus    obtained there is added a solution of 0.8 mmoles of   dl,
(2'a-hydroxy 4'a- p-phenylbenzoyloxy-5'[err]-formylcyclopent-1'a-yl)-
acetic acid 1,2'-lactone in  10 ml. of anhydrous  dimethoxyethane. The
reaction mixture is stirred at  room  temperature  for  1  hour and  10
minutes, 0.07 ml of acetic acid   are 60      then  added  and the- solvent
is  eliminated  under reduced  pressure. The residue is   60 extracted with
methylene  chloride and the combined extractsd washed with saturated sodium
chloride solution, dried over anhydrou magnesium sulfate  and  evaporated
to  dryness under  vacuum.     The oil  residue  is purified by t.l.c.
using a methylene chloride-ether mixture (1:3) as eluant to yieid 215  mg.
of dl (2'a-hydroxy -4'a  - 65      p- phenylbenzoyloxy - 5',[err] - [3" -
oxo  - 4"-   (m - trifluoromethylphenoxy)- but.-  65  



11                                  1,546,823
11 l"(t) - en- 1 "  - yl]cyclopent  -l'a - yl) acetic acid 1,2'  lactone,
(racemic ii, [err], m p . 126-126.5C In a similar manner, but using 1'R -
(2'a - hydroxy-   4'a -a- p -phenylbenzoyl- oxy  5'[err] - formylcyclopent
- 1'a - yl)acetic acid 1,2' - lactone in place of the racemic 5
compound, there is obtained i'R - (2'a - hydroxy - 4'a - p -
phenylbenzoyloxy  -     5 5',B - [3" - oxo - 4" - (m -
trifluoromethylphenoxy) - but - 1"(t) - en -1" - yl]- cyclopent - 1'a - yl}
acetic acid 1,2' - lactone (1'R-antimer of II, [err]). EXAMPLE 2 A mixture
of 100 mg. (0.182 mmoles) of dl (2'a - hydroxy - 4'a - p - phenyl- 10
benzoyloxy - 5',[err] - [3" - oxo - 4" - (m - trifluoromethylphenoxy) - but
- l"(t) -  10 en - 1" - yl]cyclopent-1'a - yl) acetic acid 1,2' - lactone,
62 mg. (0303 mmoles) of redistilled aluminum isopropoxide and 5 ml. of
anhydrous toluene is refluxed under argon atmosphere and with stirring for
55 minutes; it is then cooled, a solution of sodium bitartrate is added and
the product extracted with ethyl acetate. The 15      organic extract is
washed with water, dried over magnesium sulfate and evaporated  15 to
dryness under reduced pressure. The residue is purified by t.1.c. using a
diethyl ether: benzene: methylene chloride mixture (2:1:1) as eluant to
obtain 36.4 mg. of dl (2' a - hydroxy - 4'a - p - phenylbenzoyloxy -
5'[err]- [3"a - hydroxy - 4"- (m - trifluoromethylphenoxy) - but - l"(t) -
en - 1" - yl]cyclopent - 1'a - yl} acetic acid 20      1,2' - lactone
(racemic Ill-A, [err]=`m---[err]) as an oil, having the following
constants:  20 U.V. [err]     274  nm (log a 4.387) ([err] 24,350); i.R. v
3600, 1775, 1715, 1610 [err] [err]    2.22-2.97  (m, 6H, H,-2, 1', 3', 5');
3.80-4.07 (m , 2H, H-4"); 25                         .4.32,-4.67 (m,1H
H-3"); .                                        25 4.87-5.40 (m, 2H, H-2',
4'); 5.67-5.90(m, 2h, H-1", 2"); 6.97-7.12 (m, 13H, aromatic); and 38 mg.
of dl 2'a - hydroxy - 4'a - p - phenylbenzoyloxy- 5'[err]  - [3"B - 30
hydroxy - 4" - (m - trifluoromethylphenoxy) - but - l"(t) - en -1"-
yl]cyclopent -  30 1' a- yl) acetic acid, 1,2' - lactone (racemic III-B, R'
[err] also an oil, having the following constants: U.V. [err]      274 nm
(log e 4.426) (e 26,650); I.r [err]    3600, 1775, 1715, 1610 [err] 35
N.M.r  [err]     2.20-2.90 (m, H-2, 1', 3', 5);
35 3.73-4.07. (m., 2h,h-4"); 4.32-4.67 (m, 1h, H -3"); 4.87-5.40 (m, 2h,
H-2', 4'); 5.67-5.83 (m; 2h, .h-1"., 2")                              :40
40                          6.93-7.10 (m, 13h, aromatic) In a similar
manner, starting from 1'R - (2'a - hydroxy - 4'a - p   phenyl- benzoyloxy
-. 5'[err] - [ 3" - oxo - 4" -  m - trifluoromethylphenoxy) - but - 1"(t) -
en - 1" -  yl]cyclopent - 1'a - yl} acetic  acid 1,2' - lactone there are
obtained 1'R - 2'a - hydroxy -4'a - p  - phenylbenzoyloxy - 5',[err] - [3 "
a -  hydroxy - 4"  - (m - 45      trifluoromethyphenoxy) - but - l"  (t) -
en   - 1" - yl]cyclopent -l'a- yl} acetic   acid   45 1,2' - lactone (1
'R-antimer of iii-A, [err] and l'r  - {2'a - hydroxy - 4'A  - P -
phenylbenzoyloxy- 5'[err]  - [3"[err] - hydroxy- 4" -
(m-trifluoromethylphenoxy) - but - 1" (t) - en- l"  - yl]cyclopent - 1'a -
yl} acetic acid 1,2'-lactone (1'R antimer of [err],[err] 50
eXAMPLE 3                      50 To a stirred solution of 390 mg (0.706
mmoles) of dl (2'a- hydroxy - 4'a - p - phenylbenzoyloxy - 5'[err]  - [3"a
- hydroxy - 4" - (m- trifluoromethylphenoxy) but- 1"(t) - en - 1" -
yl]cyclopent - 1'a - yl} acetic acid 1,2'-lactone in 4 ml of anhydrous
methanol  is added 97.5  mg.  (0.706  mmoles) of   anhydrous potassium 



55     carbonate, and the  resulting  mixture is stirred at room
temperature for 2 1/2  hours.  55 It is.then cooled to- [err] and 0.9 ml.
of concentrated hydrochloric acid are added,    12
1,546,823                                      12 the resulting mixture is
kept at this temperature for 10 minutes, diluted, with cold ethyl acetate
and washed with saturated sodium potassium tartrate solution (3 x 30 ml),
dried  over anhydrous, magnesium sulfate and  evaporated     to dryness
under reduced  pressure. The  residue is purified by 't.L.c. using ethyl
acetate: methylene 5           chloride  (9:1)  as eluant, to obtain 180
mg. of dl (2'a,4'a  - dihydroxy - 5'[err]   - [3"a -  5 hydroxy - 4" - m -
trifluoromethylphenoxy) - but -1"(t) - en - 1" - yl]cyclopent - 1'a- yl}
acetic  acid 1,2'-lactone (racemic IV-A, [err]=[err]), as an oil, having
the following constants: U.v.  {err]      222, 275 282 nm (log a 3.93,
3.36, 3.31); (e 8500, 2290, 2040); 10          I.R. [err]   3610, 3400,
1770, 1595 cm-1;                                       10 N.M.R. [err]
2.20-2.70 (m, 6h, H-2, 1 3', 5'); 3.73-4.13 (m, 3h,- H-4", 4'); 4. 27-4.63
(m  1 H, h-3'); 4.63-5.00  (m, 1H, H-2') 15
5.50-5.77 (m, 2H, H-l", 2");                                   15 7.00
-7.33 (m, 4H, aromatic). EXAMPLE 4 To a stirred solution of 2.25 g. (4.075
mmoles) of dl {2'a - hydroxy - 4'a - p - phenylbenzoyloxy - 5' - [3",[err]
- hydroxy - 4"- (m - trifluoromethylphenoxy) - but - 20      1"(t) - en -
1" - yl]cyclopent - 1'a - yl} acetic acid 1,2'-lactone in 18.3 ml of  20
anhydrous methanol is added 678 mg. (4.90 mmoles) of anhydrous potassium
carbonate, and the resulting mixture is stirred at room temperature for 2
hours and 45 minutes. The reaction mixture is then cooled to [err] and 8.15
nil. of con- centrated hydrochloric acid are added,  the resulting mixture
is stirred at this 25      temperature for 10 minutes, diluted  with ethyl
acetate, the organic layer is      25 separated and washed with saturated
sodium  potassium tartrate solution (3 X 25 ml), dried over anhydrous
magnesium sulfate and evaporated to dryness under reduced pressure. The
residue is dissolved in a 1:1 mixture of ethyl acetate: methylene chloride
and passed through a column of Florisil (Trade Mark) (75 g.). The eluates
30      are evaporated to dryness under vacuum and purifed  by t.l.c, using
ethylacetate:    30 methylene chloride (8:2) as eluant, to obtain 1.35  g
of dl {2'a,4'a - dihydroxy- 5'[err] - [3",[err] -  hydroxy - 4" - (m -
trifluoromethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopent - 1'a -  yl}
acetic acid-1,2'-lactone (racemic IV-B, [err] as an oil, which has the
following constants: 35           u.V. [err]  222, 275, 282 nm  (log [err]
3.93, 3.32, 3.29) ([err] 2470, 2090, 1950);  35 I.R.  [err]  3610, 3450,
2390, 1775, 1595 [err] N.M.R.   [err]    2.20-2.75 (m, 6H, H-2, 1', 3',
5'); 3.70-4.13 (m, 3H, H-4", 4'); 4.27-4.63 (m, 1h, h-3 "); 40
4.63-5.00 (m, 1h,, H-2');                                     40 5.50-5.77
(m, 2H, H-l" 2"); 7.00-7.33 (m, 4h, aromatic). Likewise, starting from 1'R
- (2'a - hyroxy   - 4' a- p- phenylbenzoyloxy - 5'[err]-  [3"a - hydroxy -
4" -  (m - trifluoromethyphenoxy) - butt -1"(t) - en - 1" - 45
yl]cyclopent - l'a  -y1} acetic acid 1,2'-lactone  and 1' R -{2'a  -
hydroxy - 4'a - p -   45 phenylbenzoyloxy - 5'[err]-  [3"[err] - hydroxy -
4" - ( m- trifluoromethylphenoxy) - but l"(t) -  en  - 1"  - yl]cyclopent -
l'a -  yl) acetic acid l,2'-lactone there are obtained respectively: 1'R  -
(2'a,4'a  -  dihydroxy -   5'[err] - [3"a - hydroxy - 4" - (m - tri-
fluoromethylphenoxy) -  but -1 "(t) - en  - 1"  - yl]cyclopent - l'a -  yl}
acetic acid 50     1,2'-lactone (1'R-antimer of IV-A, [err] and l'R -
{2'a,4'a - dihydroxy-           50 5'[err] - [3"[ERR] - hydroxy - 4" - (m -
trifluoromethyphenoxy)  - but - 1"(t) - en - 1" - 



Y1]cyclopent - 1'a - yl} acetic'acid  1,2'-lactone (l'R-antimer of IV-B,
[err] exAMPl E 5 To a solution of 1.243 g. of dl (2'a,4'a -  dihydroxy   -
5 '[err]- [3 a -hydroxy 55      4"  -(m - trifluoromethylphenoxy) - but -
l"(t)-  en - 1" - yl]cyclopent - l'a-  yl}        55 acetic acid
1,2'-lactone in 8.9  ml. of anhydrous methylene chloride there are added
13                                       1,546,823 9 mg. of
p-toluenesulfonic acid and 0.89 ml. of freshly distilled dihydropyran, and
the resulting mixture is stirred at room temperature for 15 minutes, 0.33
ml. of pyridine are then added, the mixture is diluted with ether and
washed with sodium chloride solution (3 x25 ml.), the ethereal solution is
dried over anhydrous mag- 5     nesium sulfate and evaporated to dryness
under reduced pressure. Purification of     5 the residue by t.l.c. using
ethyl acetate:methylene chloride (2:8) affords 1.75 g. of dl (2'a - hydroxy
- 4'a  - tetrahydropyranyloxy - 5'[err] - [3"a - tetrahydropyranyl- oxy -
4" - (m - trifluoromethylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent -
l'a - yl} acetic acid 1,2'-lactone (racemic V-A, [err] as an oil, having an
10          I.R. [err]      775, 1595 [err]
10 In a similar manner, starting from dl {2'a,4'a - dihydroxy - 5'[err] -
[3"[err] - hydroxy - 4" - (m - trifluoromethylphenoxy) - but - 1"(t) - en -
1" - yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone there is obtained dl
{2'a - hydroxy - 4'a - tetra- hydropyranyloxy - 5[err] - .[3"[err] -
tetrahydropyranyloxy - 4" - (m - trifluoromethyl- 15      phenoxy) - but -
l"(t) - en - 1" - yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone  15
(racemic V-B, [err] as an oil, which has the following constants: U.V.
[err]  221.5, 274.5, 281 nm (log [err] 4.03, 3.94, 3.43) ([err] 10,700,
8700, 2690); I.R. [err]     1775, 1595 cm[err]; 20           N.M.R. [err]
1.20-1.97 (m, 12H, H-THP);                                     20 2.00-2.38
(in, 4H,  H-2, 1', 5'); 3.20-4.20 (m, 8H, H-3', 4", THP); 4.28-5.20 (m, 5H,
H-2', 4', THP); 5.40-5.88 (m, 2H, H-1",'2");
25 25                           6.93-7.20 (m, 4H, aromatic). By the same
method, 1'R - {2'a,4'a - dihydroxy - 5'[err]- [3"a - hydroxy - 4" - (m -
trifluoromethylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - l'a - yl}
acetic acid 1,2'-lactone and 1'R - {2'a,4'a - dihydroxy - 5'[err] -
[3"[err] - hydroxy - 4" - (m - trifluoromethylphenoxy) - but - 1"(t) - en -
1" - yl]cyclopent - 1'ar - yl} acetic 30      acid acid 1,2'-lactone are
converted respectively into 1'R - (2'a - hydroxy - 4'a -  30
tetrahydropyranyloxy - 5'[err] - [3"a - tetrahydropyranyloxy - 4" - (m -
trifluoro- methylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - l'a -
yl) acetic acid 1,2'- lactone (1'R-antimer of V-A, [err] and 1'R - {2'a -
hydroxy - 4'a -tetra- hydropyranyloxy - 5',[err] - [3",[err] -
tetrahydropyranyloxy - 4" - (m - trifluoromethyl- 35      phenoxy) - but -
l"(t) - en - 1" - yl]cyclopent - 1'a - yl) acetic acid 1,2'-lactone  35
(l'R-antimer of V-B, [err] EXAMPLE 6 A solution of 1.750 g. (3.24 mmoles)
of dl {2'a - hydroxy - 4'a - tetrahydro- pyranyloxy - 5'[err] - [3"a -
tetrahydropyranyloxy - 4" - (m - trifluoromethylphenoxy) - 40       but -
1"(t) - en - 1" - yl]cylopent - 1'a - yl) acetic acid 1,2'-lactone in 30 ml
of  40 anhydrous toluene is cooled to -78C and treated dropwise, under
stirring and under argon atmosphere with 5.55 ml. (7.78 mmoles) of
diisobutylaluminum hydride- toluene (1:3).  The reaction mixture is stirred
under the same conditions for 15 minutes further and methanol is carefully
added until the evolution of gas ceases; 45      it .is then diluted with
ether, 5 ml of saturated sodium chloride solution, are then  45 added and
the resulting mixture is stirred until a precipitate is formed. The solid
material is separated by filtration through Celite (diatomaceous earth).
The organic layer is separated from  the filtrate, dried over magnesium
sulfate and 



evaporated to dryness under vacuum, thus obtaining 1.65, g of dl { 2'a -
hydroxy - 50       4'a - tetrahydropyranyloxy - 5'[err] -  [3"a -
tetrahydropyranyloxy -4"-  (m- trifluoro-     50 methylphenoxy) - but - 1
"(t) - en - 1" - yl] cyclopent - 1'a - yl acetaldehyde 1,2'- hemiacetal
(racemic VI-A, [err] as an oil, which has the following constants: U.V.
[err]    222, 275, 280-284 nm (log [err] 3.92, 3.31, 3.27) ([err] 8300,
2040, 1860); 55           I.R. [err]      3620, 3410, 1595 [err]
55    14.                                    1,546,823          .
.   14 [err]       1.10-2.6 (m, 16h,h-2,1',3',5', thp); 3.20-4.17(m ,6H H-4
" THP); 4.20.-4.97 (m, 5H,H-2', 4', 3", THP); 5.20-5.80  (m, 3h, H-1,1",
2"); - 5              6.90-7.32 (m,4 H,aromatic)
5 Likewise, starting from 1'R - {2'a  - hydroxy- 4'a- tetrahydropyranyloxy
-5'[err]- [3"a- tetrahydropyranyloxy - 4" - (m - trifluoromethyphenoxy)-
but -  1"(t) - en - 1" - yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone
there is obtained 1'R  - (2'a - hydroxy - 4'a - tetrahydropyranyloxy -
5'[err] - [3"  a -  tetrahydropyranyloxy - 4" - 10      (m -
trifluoromethylphenoxy) - but - l"(t) - en  -1"  -  yl]cyclopent - 1'a -
yl}      10 acetaldehyde 1,2'-hemiacetal (l'R-antimer of VI-A, [err]
EXAMPLE 7 A solution of  1.92 g. (3.57  mmoles) of dl(2'a - hydroxy -  4'
a- tetrahydro- pyranyloxy  - 5'[err]- [3"[err]- tetrahydropyranyloxy -  4"
- (m - trifluoromethylphenoxy)   - 15      but  - 1"(t) - en - 1" -
yl]cyclopent  - 1'a- y} acetic acid 1,2'-lactone in 32 ml  15 of anhydrous
toluene  is cooled to 78C and treated dropwise, with  stirring  and under
argon atmosphere  with  5.98 ml. (8.4 mmoles) of diisobutylaluminum
hydride- toluene (1:3). The reaction mixture is maintained under the same
conditions for 15  minutes further and  treated dropwise with methanol
until the evolution of gas 20      ceases. It is then diluted with 100 ml.
of ether, 5 ml  of saturated sodium chloride  20 solution are then added
and the resulting mixture is stirred until a precipitate is formed. The
solid material is separated by filtration through Celite (Trade Mark)
(diatomaceous earth). The organic layer is separated from the filtrate,
dried over magnesium sulfate and evaporated to dryness under vacuum, thus
obtaining 1.855 g 25      of dl {2'a - hydroxy - 4 'a    -
tetrahydropyranyloxy  - 5[err] - [3"[err]  - tetrahydropyranyl-  25 oxy -
4" - (m - trifluoromethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopent -
l'a - yl} acetaldehyde 1,2'-hemiacetal (racemic VI-B,  [err]), an oil,
having the following constants: U.V. [err] 222, 275, 280-284 mn (log [err]
3.93, 3.32,. 3.27) ([err] 2470, 2090, 30                        1860);
30 I.R [err] 3610, 34l0, 1595 [err] N.M.R3  [err] 1.10-2.60 (m,1611, H-2,
1', 3', 5', THP); 3.20-4.97 (m, 6H, H-4", THP); 4.20-4.97 (m, 5H, H-2', 4 ,
3", THP); 35                           5.20-5.80 (m, 3h, H-l, 1", 2");
35 6.90-7.32 (m, 4h, aromatic). In a similar manner 1'R   -[ 2'a- hydroxy
-4'a-tetrahydropyranyloxy - 5[err]- [3"[err]- tetrahydropyranyloxy - 4" -
(m - trifluoromethylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - 1'a -
yl) acetic acid 1,24-lactone is converted into 1'R - 40      {2'a - hydroxy
- 4'a - tetrahydropyranyloxy - 5'[err] - [3",[err] - tetrahydropyranyloxy -
40 4" - (m - trifluoromethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopent
- l'a - yl} acetaldehyde 1,2'-hemiacetal(l'R-antimer of [err]). EXAmple 8 A
mixture  of 50ml of anhydrous  ether, 5.83 ml. (42.2 mmoles) of diisopropyl
- 45      amines (distilled over methylmagnesium    bromide) and 6.97 g.
(43 minoles) of        45 hexamethylphosphoramide (distilled from   dium
hydride) is cooled to -[err] 



unde argon atmosphere and to  the Cold mixturem is added dropwise  22.7 ml.
of a 1.9M solution of methylithium in ether (42.3  mmoles). The reaction
mixture is  stirred for 10  minutes   under  the same   conditions,it is
then  cooled to  [err] and treated 50      with a solution of 2.135 g
(21.75  mmoles) of  4-pentynoic acid in 50 ml of anhydrous   50 ether  (a
precipitate is   formed  during the  addition.      when  the addition is
complete the temperature of the reaction   mixture is allowed to attain
room temperature and maintained for 2 hours further. A  solution of  1.615
g.  (2.97  mmoles) of, dl {2'a- hydroxy - 4'a- tetrahydropyranyloxy -
5[err]  -  [3",a - tetrahydropyranyloxy  - 4". - 55      (m -
trifluoromethylp1enoxy) -   but - l"(t) - en -  1" - yl]cyclopent - l'a -
yl}   55 acetaldehyde  1,2'-hemiacetal in 35 ml. of anhydrous ether is-
then added, and the. reaction mixture  is ept at room  temperature for 60
hours. Water is then slowly added until the precipitate is dissolved, the
aqueous phase is separated and acidified with 3.3 g (26.2 mmoles) of oxalic
acid dissolved in water. The product is extracted    15
1,546,823                      15 with ether and the organic extract is
washed with saturated sodium chloride solution, dried over magnesium
sulfate and evaporated to dryness under vacuum. The residue is treated with
an excess of ethereal diazomethane for  15 minutes, evaporated to dry-
ness, redissolved in ether and washed with a saturated sodium chloride
solution, 5       dried over anhydrous magnesium sulfate and evaporated to
dryness under vacuum.         5 The residue is purified by tl.c. using
ethyl acetate: methylene chloride (3:7), to yield 1.33 g. of dl 6[err],9a -
dihydroxy - lla,15a - bistetrahydropyranyloxy - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic acid methyl ester (racemic VII-A, [err] as an oil, which has the
following 10      consants:
10 U.V. [err]   220, 275, 280-284 nm  (log [err] 3.92, 3.29, 3.20) ([err]
8300, 1950, 1660); I.R. v [err]  3620, 3490, 3320, 1740, 1595 [err] N.M.R.
[err]   3.83 (s, 3H, methyl ester); 15                           5.33-5.83
(m , 2h, H-13, 14);                                    15 6.93-7.33 (m, 4h,
aromatic). In a similar manner, starting from  1.825 g. of dl (2'a -
hydroxy - 4'a - tetra- hydropyranyloxy - 5',[err] - [3",[err] -
tetrahydropyranyloxy - 4" - (m - trifluoromethyl- phenoxy) - but - 1"(t) -
en - 1" - yl]cyclopent - 1'a - yl} acetaldehyde 1,2'-hemi- 20       acetal
there are obtained 1.465 g. of dl 6 [err],9a - dihydroxy - lla,15[err] -
bitetrahydro-  20 pyranylosy -  16 - m  - trifluoromethylphenoxy -
17,18,19,20 - tetranorprost - 4 - yn - 13 - trans  - enoic acid methyl
ester (racemic VII-B, [err] an oil, which has the following constants:    -
U.V.  [err]  222 275, 280-284 nm (log [err]3.91,3.29, 3.2  ( [err] 8120,
1950, 25                        1740);
25 I.R  v [err]  3630, 3480, 3320, 1740, 1595 [err] N.M.R,    [err]   3.63
(s, 3h, methyl ester); 5.40-5.80 (m, 2H, H-13, 14); 6.97-7.37 (m, 4H,
aromatic). 30           Likewise, 1'R - {2'a - hydroxy - 4'a
-tetrahydropyranyloxy - [err] - [3"a -       30 tetrahydropyranyloxy - 4" -
(m - trifluoromethylphenoxy) - but - 1"(t) - en   1" - yl]cyclopent - 1'a -
yl) acetaldehyde 1,2'-hemiacetal and 1'R - (2'a - hydroxy - 4' a-
tetrahydropyranyloxy - 5'[err]  -  [3"[err] tetrahydropyranyloxy - 4" - (m
- trifluoro- methylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent -
l'a - yl} acetaldehyde 35       1,2'-hemiacetal are converted respectively
into 8R - 6[err]9a - dihydroxy - lla,l5a -    35 bistetrahydropyranyloxy -
16 - m - trifluoromethylphenoxy- 17,18,19,20 - tetranor- prost - 4 -  yn -
13 - trans - enoic - acid methyl ester (8R-antimer of Vii-A, [err] and 8R -
6 [err] - dihydroy - lla, l5[err]  - bistetrahydropyranyloxy - 16 - m
-trifluoromethylphenoxy - 17,18,19,20 -   tetranorprost - 4 - yn - 13 40
trans - enoic acid methyl ester (8R-antimer of VII-B, [err]
40 



EXAMPLE 9 To a solution of 1.31 g. (2 mmoles) of dl [err]  -  dihydrosy -
11a, l5a - bis- tetrahydropyranyloxy - 16 - m - trifluoromethylphenoxy -
17,18,19,20 - tetranorprost- 4 - yn - 13 - trans - enoic acid methyl ester
in 25 ml. of anhydrous methylene 45      chloride are added 4.48 mL. (32
mmoles) of anhydrous triethylamine, 2.71 ml. (28.7    45 mmoles) of acetic
anhydride and 27.3 mg. (0.2235 mmoles)  of  4-dimethylamino- pyridine. The
resulting mixture is stirred at room temperature for 1 hour, and passed
through a column of Florisil (200 g.) in methylene chloride, eluting the
product with methylene chloride and methylene chloride-ethyl acetate (9:
1).' The combined eluates 50      are evaporated to dryness under reduced
pressure  and the residue purified by thin   50 layer chromatography using
ethyl acetate: methylene  chloride (15: 85) as gradient, thus obtaining
1.260 g of dl [err] - diacetoxy - lla,15a - bistetrahydropyranyloxy - 16 -
m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 -
trans - enoic acid methyl ester (racemic VIII-A, [err] as an oil, which has
the 55      following constants:
55 U.V. A [err]   222, 275-276, 280-283  nm  (log [err] 3.96, 3.32,   3.32)
([err] 9100, 2090, 2090)    16
l,546,823                                        16 I.R [err]
3320,1740,1595 [err] N.m.R.  [err]   1.95,2.00,2.03,2.07    (m, 2 x acetoxy
H); 2.47 (s, 2h H-2); 3.65 (s, 3h, methyl ester); 5
5.50 -5.83 (m, 2h, H-13 14); 6.95-7.33 (m, 4h aromatic). In a similar
manner, starting from 1,435 g. of dl [err] - dihydroxy - 1la, 15[err] -
bistetrahydropyranyly - 16 - m - trifluoromethylphenoxy -17,18,19,20 -
tetranor- prost - 4 - yn - 13 - trans - enoic acid methyl ester there are
obtained 1.47 g. of dl 10       [err]  - diacetoxy  -  1la,15[err] -
bistetrahydropyranyloxy - 16 - m - trifluoromethyl-  10 phenoxy -
17,18,19,20 - tetranorprost - 4 - yn - 13 - trans - enoic acid methyl ester
(racemic VIII-B, [err] as an oil, which has the following constants: U.V.
[err]   222, 275, 280-283 nm (log [err]  3.96, 3.29, 3.29) ([err] 9100,
1950, 15           I.R.  [err]   3320, 1740 1595 [err] N.M.R.  [err]
2.00, 2.05 (m, 2 x acetoxy H); 2.47 (s, 2H, H-2); 3.63 (s, 3H methyl
ester); 5.47-5.80 (m, 2H-13, 14); 20                            6.97-7.33
(m, 4H, aromatic).                                   20 By the same method,
starting from  [err]-   dihydroxy  - - l1a,  15a -  bis-
tetrahydropyranyloxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 -
tetranor- prost -4 - yn - 13 - trans - enoic - acid - methyl ester and SR.-
[err] - dihydroxy - 11a,[err] - bistetrahydropyranyloxy - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - 25      tetranorprost - 4 - yn - 13
- trans - enoic acid methyl ester there are respectively  25 obtained: 8R -
[err] - diacetoxy -  lla,15a - bistetrahydropyranyloxy - 16 - m -
trifluoroiethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic acid methyl ester (8R-antimer of VIII-A, [err] and 8R - [err] -
diacetoxy - lla,15[err] - bistetrahydropyranyloxy - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - 30      tetranorprost - 4 - yn - 13
- trans - enoic acid methyl ester (8R-antimer of VIII-B,  30 EXAMPLE 10 A
mixture of 1.412g. (7.415 mmoles) of cuprous iodide and 10 ml. of diethyl
ether is cooled to [err].  To  the stirred cold mixture is added, under
argon 35      atmosphere, a solution of ethereal methyllithium until the
reaction mixture becomes   35 slightly yellow. The solution is then  cooled
to  78C and then a solution of 1.095 g. (1.483 mmoles) of dl 6 [err -
diacetoxy - l1a,15a - bistetrahydropyranyloxy - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic 



acid, methyl ester, in 25 mL of diethyl ether is added. The reaction
mixture is main- 40      tained under the same conditions for 4 1/2 hours,
saturated aqueous ammonium         40 chloride solution is then added and
the reaction mixture is allowed to a attain room. temperature. The mixture
is stirred for 1 hour further, filtered through Celite (diatomaceous earth)
and the filtrate is washed with saturated sodium chloride solu- tion, dried
over anhydrous magnesium sulfate and  evaporated to dryness. The residue 45
is chromatographed  on 200g. of   Florisil. The fractions eluted with ethyl
acetate:          45 methylene chloride mixtures (1:9 and 2:8) afford 649
mg. of dl 9a - acetoxy - l1a,l5a  -  bistetrahydropyranyloxy - 16 - m  -
trifluoromethylphenoxy - 17,18,19,20.- tetranorprosta - 4,5,13  - trans -
trienoic acid  methyl ester (racemic IX-A, [err] ), as an oil, which has
the following constants: 50      u.v.[err]           221.5, 275, 282 nm
(log [err] 3.94, 3.34, 3.30) ([err] 8700, 2180, 1990);  50 N.M.R  [err]
2.02 (s, 311, acetate); 3.30 (s, 3H methyl ester); 5.37-5.80 (m , 2h, H-13,
14); 55                           6.97-7.35 (m, 4H, aromatic).
55 In a similar manner but using dl [err] - diacetoxy - 11a,l5[err] -
bistetrahydro-    17                                        1,546,823
17 pyranyloxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 -
tetranorprost - 4 - yn - 13 - trans  - enoic acid methyl ester there is
obtained dl 9a - acetoxy  1la, 15[err], - bistetrahydropyranyloxy - 16 - m
- trifluoromethylphenoxy - 17,18,1920 - tetranor- prosta - 4,5,13 - trans
trienoic acid methyl ester (racemic IX-B, [err] as 5       an oil, which
has the following constants:                                             5
U.V. [err]   222, 275, 282 nm (log [err] 3.89, 3.21, 3.13) ([err] 7750,
1620, 1350); I.R. [err]     1 980, 1740, 1595 [err] N.M.R. [err]
2.02 (s, 3H , acetate); 3.62 (a, 3h, methyl ester); 10
5.43-5.80 (m, 2H, H-13, 14);                                     10
6.97-7.33 (m, 4H, aromatic). By the same method, 8R - [err] - diacetoxy -
1la,15a - bistetrahydropyranyl- oxy - 16 - m - trifluoromethylphenoxy
17,18,19,20 - tetranorprost - 4 - yn - 13 - trans - enoic acid methyl ester
and 8R -  [err - diacetoxy - 1la,15[err] - bistetrahydro- 15
pyranyloxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprost
- 4 - yn -  15 13 - trans - enoic acid methyl ester are converted
respectively into 8R - 9a - acetoxy - lla,15a - bistetrahydropyranyloxy -
16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 -
trans - trienoic acid methyl ester (8R - antimer of IX-A, [err]) and 8R -
9a - acetoxy - lla,15,[err] - bistetrahydropyranyloxy - 16 - m  - 20
trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid  20 methyl ester (8R - antimer of IX-B, [err] EXAMPLE 11 A
solution of 614 mg. (0.91 mmoles) of dl 9a - acetoxy - lla,15a -
bistetrahydro- pyranyloxy - 16 -  m - trifluoromethylphenoxy - 17,18,19,20
- tetranorprosta - 4,5,13 - 25       trans - trienoic acid methyl ester in
7 ml. of 70%  aqueous acetic acid is stirred at  25 room temperature for 14
hours. The reaction mixture is then evaporated to dryness under reduced
pressure, eliminating the excess acid by distillation with chloroform. The
residue is purified by t.l.c. using ethyl acetate:methylene chloride (6:4)
as eluant, thus obtaining 398 mg. of dl 9a - acetoxy - 11a, 15a  -
dihydroxy - 16 - m - 30      trifluoromethylphenoxy - 17,18,19,20 -
tetranorprosta- 4,5,13 - trans - trienoic acid  30 methyl ester (racemic
X-A, [err] as an oil, which has the following constants: U.v.[err] 221,
275, 279-282 nm (log [err] 3,937, 3,326, 3.24) ([err] 8630, 2120, 1740) ;
35           I.R   [err]  3610, 3440,   1980, 1740, 1595 [err] 35 



N.M.R.   [err]   2.05 (s, 3H , acetate); 3.62 (s, 3H, methyl ester);
3.73-4.10 (m, 3H, H-11, 16); 4.30-4.67 (m, 1h,  H-15); 40
4.77-5.27 (m, 3h, H-4, 6, 9);                                  40 5.50-5.77
(m, 2 H, H-13, 14); 6.93-7.39 (m , 4h, aromatic). In a similar manner
starting from 592 mg. of dl 9a - acetoxy - 11a,15[err] - bis-
tetrahydropyranyloxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 -
tetranor- 45      prosta - 4,5,13 - trans - trienoic acid methyl ester
there are obtained 402 mg. of dl  45 9a - acetoxy - l1a,l5[err]  -
dihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta
- 4,5,13 - trans - trienoic acid methyl ester (racemic X-B, [err]) as an
oil, which has the following constants: U .V. [err]    222, 275, 282 nm
(log [err] 3.925, 3.276, 3.22) ([err] 8400, 1880, 1660); 50           I.R,
[err]  3620, 3440, 1980, 1740, 1595 [err]
50    18                                      1,546,823
18 N.M.R. 8 [err]  2.05 (s, 3H, acetate); 3.72 (s, 3H, methyl ester);-
3.73-4.13 (m , 3H, H-1l, 16); 4.17-4.70 (m , 1H,H-15); 5
4.70-5.33 (m, 3H, H4, 6, 9);                                   5 5.53-5.80
(m, 2H, H-13, 14); 6.93-7.40 (m, 4H, aromatic); M.S. (as bis-trimethylsilyl
ether) m/e 656 (M+). By the same method SR - 9a - acetoxy - 11a ,15a -
bistetrahydropyranyloxy - 10      16 - m - trifluoromethylphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans -  10 trienoic acid methyl
ester and 8R -9a   - acetoxy - lla,15[err] - bistetrahydropyranyloxy - 16 -
m - trifluoromethylphenoxy- 17,18,19,20 - tetranorprosta -4,5,13 - trans -
trienoic acid methyl ester are converted respectively into 8R - 9a- acetoxy
- lla,l5a - dihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - 15      trans - trienoic acid methyl ester
(8R-antimer of X-A, [err]  and 8R - 9a -    15 acetoxy - 11a,15[err] -
dihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta
- 4,5,13 - trans - trienoic acid methyl ester (8R-antimer of X-B, EXAMPLE
12 20          To a  solution of 203 mg  (0.445  mmoles) of dl 9a - acetoxy
- lla,l5a -       20 dihydroxy - 16 -  m  - trifluoromethylphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 trans - trienoic acid methyl- ester
in  8.7 mL  of methanol there are added 1.45 ml. of  water and 203  mg.
(1.47 mmoles) of anhydrous potassium carbonate, and the         ' resulting
miture is stirred  at room temperature for 40 hours. The solvent is
eliminated 25      under reduced pressure and the residue diluted with
water  and  extracted with    25 methylene chloride (3 x20 ml.) to
eliminate unsaponifiable products. The aqueous solutton is saturated with
sodium  potassium tartrate, 20 ml  of ethyl acetate are added and the
mixture is cooled to OC; there are then added 232 mg. (1.84 mmoles) of
oxalic acid dissolved in 2 ml. of water, under stirring, the aqueous phase
is 30      separated and extracted with cold ethyl acetate (2 x20 ml.), the
combined organic  30 extracts are washed with a saturated sodium potassium
tartrate solution (3 x 7 ml.), dried over anhydrous  magnesium sulfate and
evaporated to dryness under reduced pressure, thus obtaining 166  mg. of
dl 9a, 1la  15a - trihydroxy - 16 - m-- trifluoro- methylphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid (racemic 35
XI-A,  [err] an oil, which has the following constants:
35 U.V.  [err]    221, 275, 282 nm (log [err] -  3.96, 3.33, 3.28) ([err]
9100, 2140, 1900); I.R. [err]   3400, 1975, 1720, 1595 [err] N.M.R [err]
3.85-4.10 (m, 3H); 4.98-5.30 (m, 2H, H-4, 6); 



40                          5.60-5.77 (m, 2H, H-13, 14);
40 6.98-7.40 (m, 4h, aromatic); C-13 N.M.R. [err] (ppm) 176.688 (C-1);
91.123 (c-4); 204.289  (C-5); 90.018 (C-6); .72.333 (c-9); 77.632 (C-11);
130.037 (c-13); 135.466 (c-14); 71.910 (C-15); 71.033 (C-16); 45
M.S. (as methyl ester tris-trimethylsilyl ether) m/e 686 (M+).
45 In a similar manner starting from 201 mg . (0.441 mmoles) of dl 9a -
acetoxy - l1a,15[err]  - dihydroxy - 16 - m -  trifluoromethylphenoxy -
17,18,19,20 - tetranor- prosta - 4,5,13 - trans - trienoic acid methyl
ester there are  obtained 163 mg. of dl 9a,11a,l5[err] - trihydroxy - 16 -
m - trifluoromethylphenoxy - 17,18,19,20 - tetranor- 50      prosta -
4,5,13 - trans  - trienoic acid (racemic XI-B, [err] ), as an oil, which
50 has the following constants: U.V.  [err]  221.5, 275, 282 nm (log e
3.96, 3.35, 3.30); (e 9100, 2240, 1990); I.R.   [err]     3420, 1975, 1720,
1595 [err] N.m.r. [err]    3.85-4.10 (m,3h,   H-16); 55
4.15-435 ( m, 1H ); 4.40-4.65 (m, 1h); 5.00-5.30 (m, 2h, h-4, 6); 5.60-5.80
(m, 2H, H-13, 14); 7.00-7.45 (m,- 4H, aromatic);    19
1,546,823                                     19 M.S. (as methyl ester
tris-trimethylsilyl ether) m/e 686 (M+). C-13 N.M.R. [err] (ppm) 176.331
(C-1); 91.286 (c-4; 204.321 (C-5); 90.278, 89.986 (C-6); 72.886, 72.561
(c-9); 77.892 (C-11); 129.062 (C-13); 135.401 (C-14); 71.975 (c-15);70.838
(C-16). 5          By the same method, 8R - 9a- acetoxy -  lla,15a -
dihydroxy - 16 - m - tri-     5 fluoromethylphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester and 8R - 9a -
acetoxy - lla,15[err] - dihydroxy - 16 - m - trifluoromethyl- phenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester
are converted respectively into 8R - 9a,l1a,15 a - trihydroxy - 16  - m -
trifuoro- 10      methylphenoxy - 17,18,19,20 - retranorprosta - 4,5,13 -
trans - trienoic acid (8R -  10 antimer of XI-A, [err]= [err] and 8R -
9a,lla, [err] - trihydroxy - 16 - m - trifluoro- methylphenoxy -
17,18,19,20 - tetranorprosta - 4,5 13 - trans - trienoic acid (8R- antimer
of XI-B, [err] EXAMPLE 13 15          A. By following the method of
Exarnple 1, part A, substituting:               15 o-trifluoromethylphenol,
p-trifluoromethylphenol, o-bromophenol, m-bromophenol, 20
o-fluorophenol,
20 m-fluorophenol, o-ethoxyphenol, m-ethoxyphenol and 25
p-ethylphenol for m-trifluoromethylphenol there are respectivelyobtained:
25 ethyl o-trifluoromethylphenoxyacetate, ethyl
p-trifluoromethylphenoxyacetate, ethyl o-bromophenoxyacetate, ethyl
m-bromophenoxyacetate, 30          ethyl o-fluorophenoxyacetate,
30 ethyl m-fluorophenoxyacetate, ethyl p-butylphenoxyacetate, ethyl
o-ethoxyphenoxyacetate, ethyl m-ethoxyphenoxyacetate and 



35         ethyl p-ethylphenoxyacetate.
35 B. A mixture of 30 g. of phenoxyacetic acid, 100 ml. of ethanol and 10
mL of sulfuric acid is refluxed for 22 hours, cooled, poured into ice water
and extracted with methylene chloride. The organic extract is washed with.
water to neutrality, dried over sodium sulfate and evaporated to dryness
under vacuum, to yield ethyl 40   phenoxyacetate, b.p. [err] /17 mm.Hg.
40 In a similar manner starting from  the corresponding free acids, there
are obtained: ethyl o-methoxyphenoxyacetate, ethyl m-methoxyphenoxyacetate,
45          ethyl p-methoxyphenoxyacetate,
45 ethyl p-ethoxyphenoxyacetate, ethyl o-methylphenoxyacetate, ethyl
m-methylphenoxyacetate, ethyl p-fluorophenoxyacetate, 50          ethyl
o-chlorophenoxyacetate,                                                50
ethyl m-chlorophenoxyacetate, and ethyl p-chlorophenoxyacetate. C. By
repeating the procedure described in part B of Example 1, using as starting
materials the compounds obtained in parts A and B of this Example, there 55
are respectively obtained:
55 dimethyl 2-oxo-3-(o-trifluoromethylphenoxy)propylphosphonate, dimethyl
2-oxo-3-(p-trifluoromethylphenoxy)propylphosphonate,    20
1,546,823            20 dimethyl 2-oxo-3-(o-brom opheoxy)propylphosphonate
dimethyl 2-oxo-3-(m-bromophenoxy)propylphosphonate, dimethyl
2-oxo-3-(o-fluorophenoxy)propylphosphonate, dimethyl
2-oxo-3-(m-fluorophenoxy)propylphosphonate, 5          dimethyl
2-oxo-3-(p-butylphenoxy)propylphosphonate,           5 dimethyl
2-oxo-3-(o-ethoxyphenoxy)propylphosphonate, dimethyl 2-oxo -3 - (m -
ethoxyphenoxy)propylphosphonate, dimethyl
2-oxo-3-(p-ethylphenoxy)propylphosphonate, dimethyl
2-oxo-3-(phenoxy)propylphonate , 10            dimethyl  2
-oxo-3-(o-methloxyphennoxy)propylphosphonate,                     10
dimethyl 2 -oxo -3-(m -methoxyphenoxy)propylphosphonate, dimethyl
2-oxo-3-(p-methoxyphenoxy)propylphosphonate, dimethyl
2-oxo-3-(p-ethoxyphenoxy)propylphosphonate, dimethyl
2-oxo-3-(o-methylphenoxy)propylphosphonat, 15         dimethyl
2-oxo-3-(m-methylphenoxy)propylphosphonate,                        15
dimethyl 2-oxo-3-(p-fluorophenoxy)propylphosphonate, dimethyl
2-oxo-3-(o-chlorophenoxy)propylphosphonate, dimethyl
2-oxo-3-(m-chlorophenoxy)propylphosphonate and dimethyl 2-oxo-3-(p-
chlorophenoxy)propylphosphonate. 20          D. In accordance with the
method described in Example 1, prt C , dl (2'a -  20 * hydroxy - 4'a - p -
phenylbenzoyloxy - [err] - formylcyclopent - l'a - yl)acetic acid
1,2'-lactone is condensed with the propylphosphonate reagents obtained in
part C of this Example, to produce, respectively: d1 (2'a - hydroxy - 4'a -
p  phenylbenzoyloxy - [err] - [3" - oxo - 4" - (o- 25
trifluoromethylphenoxy) - but - 1"(t) - en - 1"  -y1]  cyclopent - l'a -
yl) acetic acid  25 1,2'-lactone, dl {2' a - hydroxy - 4'a - p -
phenylbenzoyloxy - [err] - [3" - oxo - 4" - (p - trifluoromethylphenoxy) -
but - l"(t) - en - 1"-  yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone,
30          dl {2'a - hydroxy - 4'a - p  - phenylbenzoyloxy - [err] - [3" -
oxo - 4" - o -   30 



bromophenoxy) - but - l"(t) - en - 1" - yl]cyclophen - l'a - yl} acetic
acid l,2'- lactone, dl {2'a - hydroxy - 4'a - p - phenylbenzoyloxy - 5' -
[3" - oxo - 4"  - (m - bromophenoxy) - but - l"(t) - en - 1" - yl]cyclopent
- l'a - yl) acetc acid 1,2'- 35     lactone,
35 dl {2'a - hydroxy - 4'a - p - phenylbenzoyloxy - [err] - [3" - oxo - 4"
- (o - fluorophenoxy) - but - l"(t) - en -   1" - yl]cyclopent - l'a - yl)
acetic acid 1,2'- lactone, dl (2'a  - hydroy - 4'a - p - phenylbenzoyloxy -
[err] - [3" - oxo - 4" - (m - 40     fluorophenoxy) -but - "(t) - en - 1" -
yl]cyclopent - 1'a - yl) acetic acid 1,2'-  40 lacton, dl  {2'a - hydroxy -
4'a - p - phenylbenzoyloxy - [err] - [3" - oxo - 4" - (P - butylphenoxy) -
but - l"(t) - en -  1" - yl]cyclopent - l'a - yl} acetic acid 1,2'-
lactone, 45          dl {2'a - hydroy - 4'a- p - phenylbenzoyloxy - [err] -
[3" - oxo - 4" - (o-   45 ethoxyphenoxy) - but - l"(t) - en - 1" -
yl]cyclopent - 1'a - yl} acetic acid 1,2'- lactone, dl {2'a - hydroxy - 4'a
- p - phenylbenzoyloxy - [err] -[3"  - oxo - 4" - m - ethoxyphenoxy) - but
- 1"(t) - en - 1" - yl]cyclopent - 1'a  - yl} acetic acid 1,2'- 50
lactone,
50 dl {2'a - hydroxy - 4'a - p - phenylbenzoyloxy- [err] - [3" - oxo - 4"
(p - ethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopent - 1'a - yl}
acetic acid 1, 2'- lactone, dl {[err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] -  [3" - oxo - 4"  - 55     (phenoxy) - but -
1"(t) - en - 1" - yl]cyclopent - [err] - yl} acetic acid 1,2' -lactone,  55
dl {[err] - hydroxy - [err] - p - phenylbenzoyloxy.- [err] - [3" - oxo - 4"
- (o - methoxyphenoxy) - but - l"(t) - en -1" - yl]cyclopent - [err] - yl)
aceticc acid 1,2'- lactone, dl ([err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [3" - oxo - 4"-  (m - 60      methoxyphenoxy) -
but - l"(t) - en - 1" -yl]cyclopent - [err] - yl} acetic acid 1,2'-  60
lactone, dl {2'a - hydroxy-  [err] - p - phenylbenzoyloxy [err] - [3" - oxo
- 4"-(p-    21                                     1,546,823
21 methoxyphenoxy) - but - l"(t) - en - 1" - yl]cyclopent - [err] - yl}
acetic acid 1,2'- lactone, dl [err] - hydroy - [err] - p - phenylbenzoyloxy
- [err] - [3" -oxo - 4" (p- ethoxyphenoxy) - but - 1"(t) - en - 1" -
yl]cyclopent - 1'a - yl) acetic acid 1,2'- 5      lactone,
5 dl {2'a - hydroxy - [err] - p - phenylbenzoyloxy - [err]  - [3" - oxo -
4" - (o - methylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - [err] -
yl} acetic acid 1,2'- lactone, dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [3" - oxo- 4" - (m- 10      methylphenoxy) - but
- 1"(t)  en - 1" - yl]cyclopent - 1'  - yl} acetic acid 1,2'-  10 lactone,
dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err] - [3" - oxo - 4"
- (p - fluorophenoxy) - but - l"(t) - en - 1" - yllcyclopent - [err] - yl}
acetic acid 1,2'- lactone, l5          dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] -[3" - oxo - 4" - (o -    15 chlorophenoxy) - but
- l"(t) - en - 1" - yl]cyclopent - [err] - yl} acetic acid 1,2'- lactone,
dl {2'a - hydroxy - [err] - p - phenylbenzoyloxy - [err] - [3" - oxo- 4" -
(m - chlorophenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - l'a - yl}
acetic acid 1,2'- 20      lactone and
20 dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err]-  [3" - oxo -
4" - (p - 



chlorophenoxy) - but - l"(t) - en - 1" - yl]cyclopent - [err] - yl} acetic
acid 1,2'- lactone. In a similar manner, starting from 1'R - ([err] -
hydroxy  -[err] - p - phenyl- 25      benzoyloxy - [err] - formylcyclopent
- [err] - yl) acetic acid 1,2'-lactone there are   25 obtained the
corresponding 1'R-antimeric derivatives of the above-listed dl compounds.
EXAMPLE 14 Example  2 is repeated using as starting materials the dl
compounds obtained in Example 13 to produce, respectively 30          dl
{[err] - hydroxy - [err] - p - phenylbenzoyloxy - [err]-  [err]   - hydroxy
4"  -   30 ([err],- trifluoromethylphenoxy) - but - 1"(t) - en - 1" -
yl]cyclopent - [err] - yl} acetic acid 1,2'-lactone and dl [err] - hydroxy
- [err] - p - phenylbenzoyloxy - [err] -  [err] - hydroxy - 4" - (o -
trifluoromethylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - [err] -
yl} acetic acid 1,2'-lactone; 35          dl {2'a - hydroxy - [err] - p -
phenylbenzoyloxy - [err]- [[err] - hydroxy - 4" - (p-  35
trifluoromethylphenoxy).- but - 1"(t) - en - 1" - yl]cyclopent- [err] - yl}
acetic acid 1,2'-lactone and dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy- [err] -   [err] - hydroxy - 4" - (p -
trifluoromethylphenoxy) - but - l"(t) - en - 1"- yl]cyclopent, - [err] -yl}
acetic acid 1,2'-lactone; 40          dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [[err] - hydroxy  4" -     40 (o - bromophenoxy)
- but - 1"(t) - en - 1" - yl]cyclopent - [err] - yl} acetic acid
1,2'-lactone and dl- [err] - hydroxy - [err]-   p - phenylbenzoyloxy -
[err] - [err] - hydroxy - 4" - (o - bromophenoxy) - but - 1"(t) - en - 1" -
yl]cyclopent - [err] - yl} acetic acid 1,2'-lactone; 45          dl [err] -
hydroxy - [err] - p - phenylbenzoyloxy - [err]-  [err] - hydroxy - 4" -
45 (m - bromophenoxy) - but -    1"(t) - en - 1" - yl]cyclopent - [err] -
yl} acetic acid 1,2'-lactone and dl {2'a - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [err] - hydroxy. - 4" - (m - bromophenoxy) - but
- l"(t) - en  1" - yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone; 50
. dl (2'a - hydroxy - 4'a - p - phenylbenzoyloxy - [err] - [err]- hydroxy -
4" -    50 (o-  fluorophenoxy) - but - 1"(t) - en - 1" - yl]cyclopent -
[err] - yl} acetic acid 1,2'-lactone and dl [err] - hydroxy - 4'a - p -
phenylbenzoyloxy - [err] - [err] - hydroxy - 4" - (o - fluorophenoxy) - but
- 1"(t) - en-  1"  - yl]cyclopent -[err] - yl} acetic acid 1,2'-lactone; 55
dl {2'a -  hydroxy - [err] - p - phenylbenzoyloxy - [err] - [err] - hydroxy
- 4" -  55 (m - fluorophenoxy) - but -l"(t) - en - 1" - yl]cyclopent -
[err] - yl} acetic acid 1,2'-lactone and dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [err] - hydroxy - 4" - (m - fluorophenoxy) - but
- 1"(t) - en -1" - yl]cyclopent- [err] - yl} acetic acid 1,2'-lactone; 60
dl {2'a - hydroxy - [err] - p - phenylbenzoyloxy - [err] - [err] - hydroxy
- 4" -  60 (p - butylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent -
[err] - yl} acetic acid 1,2'-lactone and dl [err] - hydroxy - [err] - p-
phenylbenzoyloxy - [err] - [err] -    1,546,823
22 hydroxy  4" - (p - butylphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent
[err] - yl} acetic acid 1,2'-lactone; dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [err] - hydroxy -4"- (o - ethoxyphenoxy) - but -
l"(t) - en-1" - yl]cyclopent - [err]-yl} acetic acid 5       1,2'-lactone
and dl [err] - hydroxy - [err] - p- phenylbenzoyloxy - [err] - [err]-
5 hydroxy -  4" - (o - ethoxyphenoxy) - but - 1"(t) - en - 1"-
yl]cyclopent- [err]- yl} acetic acid 1,2'-lactone; dl [err] -hydroxy -
[err] - p - phenylbenzoyloxy,- [err] - [err] - hydoxy - 4" - (m -
ethoxyphenoxy) -but - l"(t) - en - 1" - yl]cyclopent - [err]- yl} acetic
acid 10       1,2'-1actone and dl [err] - hydroxy-   [err] - p -
phenylbenzoyloxy -[err] - [err]             10 hydroxy - 4" - (m -
ethoxyphenoxy) - but - 1 "(t) - en - 1" - yl]cyclopent - [err] - yl} acetic
acid l,2'-lactonce; 



dl [err] - hydroxy - 4'a - p - phenylbenzoyloxy - [err] - [err] - hydroxy -
4"- (p .- ethylphenoxy) - but - 1"(t)- en  - 1"  - yl]cyclopent - [err] -
yl} acetic acid 15       1,2'-lactone and dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [err] -    15 hydroxy - 4" - (p - ethyiphenoxy)
- but - l"(t) - en - 1" - yl]cyclopent -[err]- yl} acetic acid
1,2'-lactone; dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err] -
[err] - hydroxy - 4" - (phenoxy) - but - l"(t) - en - 1" - yl]cyclopent -
[err] - yl} acetic acid 1,2'-lactone 20      and dl [err] - hydroxy  -
[err] - p- phenylbcnzoyloxy - [err], - [err] - hydroxy -4" -      20
(phenoxy) - but - 1 "(t)  - en - 1" - yl]cyclopent - [err] - yl} acetic
acid  l,2'-lactone; dl [err] - hydroxy- [err] - p - phenylbenzoyloxy -
[err] - [err] - hydroxy  -4"- (o -  methoxyphenoxy) - but - 1"(t) - en - 1"
- yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone  and dl  [err] -
hydroxy - [err] - p - phenylbenzoyloxy - [err] - [err]  - 25      hydroxy -
4" - (o - methoxyphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent - [err] -
25 yl} acetic acid 1,2'-lactone; dl (2'a - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [[err] - hydroxy - 4" - (m -methoxyphenoxy) -
but - 1"(t) - en - 1".- yl]cyclopent - [err] - yl} acetic acid 1,2'-1actone
and dl {2'a - hydroxy [err] - p   phenylbenzoyloxy - [err] - [err] - 30
hydroxy - 4" - (m - methoxyphenoxy) - but - 1"(t) - en - 1" - y1]cyclopent
- [err]  -    30 y1} acetic acid 1,2'-lactone; d1 ([err]  - hydroxy - [err]
p- phenylbenzoyloxy - [err] - [err] - hydroxy - 4" - (p - methoxyphenoxy) -
but - 1"(t) - en - 1" - yl]cyclopent - [err]- yl} acetic acid 12'-lactone
and dl [err] - hydroxy - [err]    - p - phenylbenzoyloxy - [err] - [err] -
35      hydroxy - 4" - (p - methoxyphenoxy) - but - l"(t) - en  -1" -
yl]cyclopent - [err]-      35 yl} acetic acid 1,2'-lactone; dl [err] -
hydroxy - [err] - p - phenylbenzoyloxy - [err] - [err] - hydroxy - 4" - (p
-  ethoxyphenoxy) -  but -  1"t) - en - 1" - yl]cyclopent - [err] - yl}
acetic acid 1,2'-lactone and dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [err] - 40      hydroxy - 4" - (p -
ethoxyphenoxy) - but - 1"(t) -    en - 1" - yl]cyclopent- [err]-   40 yl}
acetic acid 1,2'-lactone; dl [err]- hydroxy - [err]-   p - phenylbenzoyloy
- [err]  - [err] - hydroxy - 4" - (o - methylphenoxy) - but - 1"(t) - en -
[err]- yl]cyclopent - [err] - yl} acetic acid 1,2'-lactone  and dl [err] -
hydroxy -[err] - p - phenylbenzoyloxy - [err] - [err]- 45      hydroxy - 4"
- (o - methylphenoxy) - but - l"(t - en - 1" - yl]cyclopent - [err] -   45
yl} acetic acid 1,2'-lactone; dl  [err]- hydroxy - [err] - p -
phenylbenzoyuloxy - [err]-  [err] - hydroxy - 4" - (m - methylphenoxy) -
but - 1"(t) - en - 1" - yl]cyclopent - [err]-  yl} acetic acid 1,2'-
lactone and dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err]-
[err]- hydroxy  - 50      4" - (m  - methylphenoxy) - but - l"(t) - en - 1"
- yl]cyclopent - [err] - yl} acetic acid  50 1,2'-lactone dl [err]  -
hydroxy - [err]- p - phenylbenzoyloxy - [err] - [err]- hydroxy - 4" - (p
-fluorophenoxy- but -  1"(t) - en - 1" - yl]cyclopent - [err] - yl}  acetic
acid 1,2'- lactone and  dl [err] - hydroxy - [err] - p - phenylbenzoyloxy -
[err] - [err]- hydroxy- 55      4" -     (p- fluorophenoxy)   - but - 1"
(t) - en - 1" - yl]cyclopent- [err]-  yl} acetic          55 acid
,2'-lactone; dl [err]- hydroxy - [err]-p - phenylbenzoyloxy - [err] - [err]
- hydroxy - 4" - ( o - chlorophenoxy) - but -  l"(t) - en - 1" -
yl]cyclopent -[err] - yl} -acetic acid 1,2'-lactone and dl.[err]- hydroxy
-  [err]-p - phenylbenzoyloxy  - [err]- [err] 60      hydroxy - 4"  - (o -
chlorophenoxy) -but - 1" (t)-  en - 1" - yl]cyclopent - [err] -  yl}  60
acetic acid 1,2'-lactone; dl  [err]- hydroxy - [err] - p  -
phenylbenzoyloxy - [err] - [err] - hydroxy - 4"- (m- chlorophenoxy) - but
- 1"(t) - en - 1" -yl]cyclopent - [err] - yl} acetic acid 1,2'-lactone and
dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err]  -     [err]-
23                                          1,546,823 hydroxy - 4" - (m -
chlorophenoxy) - but - l"(t) - en - 1" - yl]cyclopent - [err] - yl} 



acetic acid 1,2'-lactone; dl [err] - hydroxy -  [err] - p -
phenylbenzoyloxy - [err] - [err]-  hydroxy - 4" - (p - chlorophenoxy) - but
- l"(t) - en - 1" - yl]cyclopent- [err] -yl} acetic acid 5
1,2'-lactone and dl [err] - hydroxy - [err]   p - phenylbenzoyloxy - [err]
- [err] -         5 hydroxy - 4" - (p - chlorophenoxy) - but - l"(t) - en -
1" - yl]cyclopent - l'a - yl} acetic acid 1,2'-lactone. In a similar manner
but using the l'R-antimeric compounds obtained in Example 13 as starting
materials there are produced the corresponding l'R-antmeric 10
derivatives of the above-listed racemic compounds.
10 EXAMPLE 15 In accordance with the methods described in Examples 3, 5, 6,
8, 9, 10, 11 and 12, dl [err] - hydroxy - [err] - p - phenylbenzoyloxy -
[err] - [err] - hydroxy - 4" - (o - methylphenoxy) - but - 1"(t) - en - 1"
- yl]cyclopent - [err] - yl} acetic  acid 15       1,2'-lactone is
converted successively into:                                            15
dl [err] - dihydroxy - [err] - [err] - hydroxy - 4" - (o - methylphenoxy) -
but - l"(t) - en - l" - yl]cyclopent - [err] - yl} acetic acid
1,2'-lactone, dl [err] - hydroxy - 4'a - tetrahydropyranyloxy - [err] -
[err] - tetrahydro- pyranyloxy - 4" - (o - methylphenoxy) - but - 1"(t) -
en - 1" - yl]cyclopent - [err] - 20       yl} acetic acid 1,2'-lactone,
20 dl [err] - hydroxy - [err] - tetrahydropyranyloxy - [err] - [err] -
tetrahydro- pyranyloxy - 4" - (o - methylphenoxy) - but - 1"(t) - en - 1" -
yl]cyclopent - [err] - yl} acetaldehyde 1,2'-hemiacetal, dl [err] -
dihydroxy - [err] - bistetrahydropyranyloxy - 16 - o - methyl- 25
phenoxy   17,18,19,20 - tetranorprost - 4 - yn - 13 - trans - enoic acid
methyl ester,  25 dl [err] - diacetoxy - [err] - bistetrahydropyranyloxy--
16 - o - methyl- phenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 -
trans.- enoic acid methyl ester, dl [err] - acetoxy - [err] -
bistetrahydropyranyloxy - 16 - o - methylphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester, 30
dl [err] - acetoxy - [err] - dihydroxy-  16 - o - methylphenoxy -
17,18,19,20 -       30. tetranorprosta - 4,5,13 - trans - trienoic acid
methyl ester and dl [err] - trihydroxy - 16 - o - methylphenoxy -
17,18,19,20 - tetranor- prosta - 4,5,13 - trans - trienoic acid. Similarly,
the remaining compounds obtained in Example 14 are submitted 35
successively to the procedures described in Example 3, 5, 6, 8, 9, 10, 11
and 12 to      35 produce as final products: dl [err] - trihydroxy - 16 - o
- trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid, dl [err] - trihydroxy - 16 - p - trifluoromethylphenoxy -
17,18,19,20 - 40      tetranorprosta - 4,5,13 - trans - trienoic acid,
40 dl [err] - trihydroxy - 16 - o - bromophenoxy - 17,18,19,20 - tetranor-
prosta - 4,5,13 - trans -  trienoic acid , dl [err] - trihydroxy - 16 - m -
bromophenoxy - 17,18,19,20 - tetranor- prosta - 4,5,13 - trans - trienoic
acid, 45           dl [err] - trihydroxy - 16 -o   - fluorophenoxy -
17,18,19,20 -tetranor-        45 prosta - 4,5,13 - trans - trienoic acid,
dl [err] - trihydroxy - 16 - m - fluorophenoxy - 17,18,19,20 - tetranor-
prosta - 4,5,13 - trans - trienoic acid, dl [err] - trihydroxy - 16 - p -
butylphenoxy - 17,18,19,20 - tetranor- 50      prosta - 4,5,13 - trans -
trienoic acid,                                                  50 dl [err]
- trihydroxy - 16 - o - ethoxyphenoxy - 17,18,19,20 - tetranor- prosta -
4,5,13 - trans  - trienoic acid, dl [err] - trihydroxy - 16 - m -
ethoxyphenoxy - 17,18,19,20 - tetranor- prosta - 4,5,13 - trans - trienoic
acid, 55           dl [err] - trihydroxy - 16 - p - ethylphenoxy -
17,18,19,20 - tetranor-       55 prosta - 4,5,13 - trans - trienoic acid,
dl [err] - trihydroxy - 16 - phenoxy - 17,18,19,20 - tetranorprosta -
4,5,13 - trans - trienoic acid, an oil, which has the following constants: 



U.V. [err]   220, 264, 270, 276.5 nm (log [err]  3.93, 3.05, 3.20, 3.11)
([err] 8500, 60                         1120, 1590, 1290);
60    24                                     1,546,823
24 L.R.    [err] 3400, 1975, 1720, 1600, 1595 [err] N.M.R    [err]
3.85-4.03 (m, 3h, H-11 16); 4.10-4.32 (m, 1h, h-9); 4.39-4.65 (m , 1H,
H-15); 5                            5.00-5.27 (m , 2H, H-4, 6)
5 5.08-5.23 (m, 2H, H-13, 14); 6.79-7.85 (m, 5H, aromatic); C-13 N.M.R.
[err] (ppm) 176.688 (c-1); 91.351 (C-4); 204.321, 204.256 (c-5); 90.083
(c-6); 72.365, 72.138 (c-9); 42.587 (C-10); 77.437 10
(c-1l); 55.201 (C-12); 71.650, 71.130 C-15-16);                  10 M.S.
(as methyl ester tris-trimethylsilyl ether) m/e 511 [err] dl [err] -
trihydroxy-   16 - o - methoxyphenoxy   17,18,19,20 - tetranor- prosta -
4,5,13 - trans - trienoic acid, 15          dl [err] - trihydroxy - 16 - m
- methoxyphenoxy - 17,18,19,20 - tetranor-    15 prosta - 4,5,13 - trans -
trienoic aid, dl [err] - trihydroxy - 16 - p - methoxyphenoxy - 17,18,19,20
- tetranor- prosta - 4,5,13 - trans - trienoic acid, dl [err] - trihydroxy
- 16 - p - ethoxyphenoxy - 17,18,19,20 - tetranor- 20      prosta - 4,5,13
- trans - trienoic acid,                                              20 dl
[err] - trihydroxy - 16 - m - methylphenoxy - 17,18,19,20 - tetranor-
prosta - 4,5,13 - trans - trienoic acid, dl [err]  - trihydroxy - 16 - p -
fluorophenoxy -  17,18,19,20 - tetranor- prosta - 4,5,13 - trans - trienoic
acid, 25           dl [err] - trihydroxy - 16 - o - chlorophenoxy -
17,l8,19,20 - tetranor-    25 prosta -4,5,13 - trans - trienoic acid, dl
[err] - trihydroxy - 16  - m - chlorophenoxy - 17,18,19,20 - tetranor-
prosta - 4,5,13 - trans- trienoic acid, an oil, which has the following
physical constants: 30          U.V. A [err]   220, 275, 282 nm (8700,
1995, 1860);                                30 N.M.R. [err]   1.5-2.5 (m,
2, 3, 7, 10, 12-H); 3.9 (bd, 16-H); 4.2 (m ,  11 - H); 4.5 (m, 9, 15-11);
35                           5.1 (4, 6-H);
35 5.6 (m,  13, 14-H); 6.7-7.2 (m , aromatic-H) and dl [err] - trihydroxy -
16 - p - chlorophenoxy - 17,18,19,20 - tetranor- prosta- 4,5,13 - trans -
trienoic acid, 40      as well as the corresponding [err]-hydroxy isomers,
and the 8R-antimeric compounds thereof A representative compound in the
[err]-hydroxy series is dl [err] - tri- hydroxy - 16 - phenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 -- trans -  trienoic acid, an oil,
which has the following physical constants: 45          U.V.  [err]  220.5,
264, 270, 276.5 nm (log [err] 3.80, 3.03, 3.14, 3.07) ([err] 6300,    45
1070, 1380, 1175); I.R   [err]     3420, 1975,  1725, 1600, 1595 [err]
N.M.R.  [err]   3.84-4.12 (m, 3h, H-11, 16); 4.15-4.35 (m, 1h, h-9); 50
4.42-4.85 (m, 1H, h -15);                                        50
5.02-5.27 (m, 2H, h-4, 6) 



5.10-5.27 (m, 2H, H-13, 14); 6.28-7.38 (m, 5h, aromatic) c-13 N.M.R. [err]
(ppm) 73.698,  73.016  (c-9); 42.880 (C-10); 71.098, 71.683 55
(C-15, 16);                                                      55 M.S.
(as methyl ester tris-trimethylsilyl ether) m/c 511 [err]    25
1,546,823                                      25 A further representative
compound in the [err]-hydroxy series is dl [err] - trihydroxy - 16 - m -
chlorophenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic
acid, an oil, which has the following physical constants: u.v. [err]  220,
272, 282 nm (e 9110, 1820,1660); N.M.R.  [err]   1.5-1.9 (m)
5 (2, 3, 7, 10, 12-H); 20-2.45 (m) 3.92 (bd, 16-H); 4.22 (m, 11-H); 10
4.50 (m, 9, 15-H);                                            10 5.1 (m, 4,
6-H); 5.63 (m, 13, 14-H); 6.7-7.2 ( m , aromatic-H). EXAMPLE 16 15
To a solution of 20 mg. of dl [err] - trihydroxy - 16 - m -
trifluoromethyl-  15 phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 -
trans - trienoic acid in 5 ml. of ether is added 0.5 ml. of ethereal
diazomethane, maintaining the reaction mixture at room temperature for 10
minutes. The solvents and excess reagent are eliminated under vacuum and
the residue is purified by t.L.c. using ethyl acetate as eluant, to 20
afford dl [err] - trihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,
20 -            20 tetranorprosta - 4,5,13 - trans - trienoic acid methyl
ester, an oil, having the following constants: U.V. [err]     221, 274, 281
nm (log [err] 3.93, 3.32, 3.27) ([err] 8500, 2090, 1860); I.r. [err]
3610, 3420, 1980, 1740, 1600 cm-[err] 25          N.M.R. [err]       3.60
(s, 3h, methyl ester);                                   25 4.80-5.23 (m,
2H, H-4, 6); 5.50-5.73 (m, 2H, H-13, 14); 6.97-7.37 (in, 4H aromatic).
Likewise, from the corresponding free acid there is obtained dl [err] - 30
trihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta
- 4,5,13 -  30 trans - trienoic acid methyl ester, an oil, having the
following constants: U.V. [err]  221, 274, 281 nm (log [err] 3.93, 3.32,
3.27); ([err] 8500, 2090, 1860); I.R. V [err]       3600, 3500, 1980, 1740,
1600 [err] N.M.r.[err]          3.60 (s, 3h, methyl ester); 35
4.83-5.30 (m, 2H, H-4, 6);                                     35 5.50-5.77
(m, 2h, H-13, 14); 6.97-7.37 (n, 4H, aromatic). In a similar manner but
using diazomethane and diazopropane in place of diazo- methane, the ethyl
ester and propyl ester of  dl [err] - trihydroxy - 16 - m - 40
trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic  40 acid and dl [err]  -trihydroxy - 16- m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid are obtained. By the same method, the corresponding
8R-antimeric compounds obtained in Example 12 and the racemic and
8R-antimeric acids of Example 15, can be con- 45      verted  into the
corresponding methyl, ethyl and propyl esters. Representative      45
compounds thus obtained are: dl [err] - trihydroxy - 16 - phenoxy -
17,18,19,20 - tetranorprosta - 



4,5,13 - trans - trienoic acid methyl ester, dl [err]     - trihydroxy - 16
- phenoxy - 17,18,19,20 - tetranorprosta - 50      4,5,13 - trans  -
trienoic acid ethyl ester;                                        50 di
[err] - trihydroxy - 16 - m - chlorophenoxy - 17,18,19,20 - tetranor-
prosta - 4,5,13 - trans - trienoic acid propyl ester,    26
1,546,823                                      26 dl [err] - trihydroxy -
16 - o - methoxyphenoxy - 17,18,19,20 - tetranor- prosta - 4,5,13 - trans -
trienoic acid ethyl ester, dl [err] - trihydroxy - 16 - o - methylphenoxy-
17,18,19,20 - terranor- prosta - 4,5,13 - trans - trienoic acid methyl
ester, 5           8R - [err] - trihydroxy - 16 - m - fluorophenoxy -
17,18,19,20- tetranor              5 prosta - 4,5,13 - trans - trienoic
acid methyl ester, 8R - [err] - trihydroxy-   16 - phenoy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid propyl ester,  - 8R - [err]
- trihydroxy - 16 - o - fluorophenoxy - 17,18,19,20 - tetranor- 10
prosta - 4,5,13 - trans - trienoic acid propyl ester and
10 8R - [err]  - trihydroxy - 16 - o - ethoxyphenoxy - 17,18,19,20 -
tetranor- prosta - 4,5,13 - trans - trienoic acid ethyl ester. EXAMPLE 17
To a stirred solution of 1.7 g. of dl [err] - hydroxy - [err]  - p -
phenylbenzoyloxy - 15      [err] - [3" - oxo - 4" - (m -
trifluoromethylphenoxy) - but - 1"(t) - en - 1" - yl]-  15 cyclopent -
[err] - yl} acetic acid 1,2'-lactone in 80 ml. of anhydrous
tetrahydrofuran, cooled to [err] there is added dropwise 2.2 ml. of a 2M
methylmagnesium bromide in ether, and the resulting mixture  is stirred at
-78C for 50 minutes. Saturated ammonium chloride solution (20 ml) is then
added and the solvent is eliminated 20   .  under reduced  pressure. The
product is then extracted  with  100  ml  of       20 ethyl  acetate  and
the   organic  extract  washed  with  saturated  sodium chloride solution
(3 x 25  ml.), dried over anhydrous magnesium  sulfate and evaporated to
dryness under vacuum. The residue is purified  by thin layer chromato-
graphy,    using methylene chloride: ethyl acetate (1: 1) as eluant, thus
obtaining 25      600 mg, of dl [err] - hydroxy  - [err] - p -
phenylbenzoyloxy - [err] - [err] - hydroxy-  25 3 - methyl - 4" - (m -
trifluoromethylphenoxy) - but - 1"(t) - en - 1" - yl]cyclo- pent - [err] -
yl} acetic acid 1,2'-lactone, (racemic XII, [err] [err] an oil, which has
the following. constants: U.V. [err]    274 nm (log [err] 4.35) ([err]
22,400); 30          i.r.. [err]     3600, 3460, 1780, 1720, 1615 [err]
30 N.M.R. [err]    1.35 (s, 3H, H-methyl 3"C); 2.00-3.10 (m, 6H, H-2, 1',
3', 5'); 3.77 (s, 2H, H-4" ); 4.83-5.40 (m, 2H, H-2', 4'); 35
5.67-5.80 (m, 2H, H-1", 2");                                 35 6.90-8.07
(m, 13H, aromatic). In a similar manner but using ethylmagnesium bromide in
place of methyl- magnesium bromide there is obtained dl [err] - hydroxy -
[err] - p - phenylbenzoyl- oxy -[err] - [err] - hydroxy - [err]  - ethyl -
4" - (m - trifluoromethylphenoxy) - 40      but - l"(t) - en - 1" -
yl]cyclopent - [err]- yl} acetic acid 1,2'-lactone (racemic XII,  40 [err]
[err] Likewise 1'R - [err] - hydroxy -  [err]- p - phenylbenzoyloxy - [err]
- [3" - oxo - 4" - (m - trifluoromethylphenoxy)- but - l"(t) -.en - 1" -
ylcyclopent - [err] - yl} acetic acid 1,2'-lactone  is converted into 1'R -
[err] - hydroxy - [err] - p - 45      phenylbenzoyloxy - [err] - [err] -
hydroxy- [err]  - methyl - 4" - (m - trifluoromethyl-  45 phenoxy) - but -
l"(t) - en - 1" - yl]cyclopent - [err]- yl acetic acid) 1,2'-lactone and
1'R  - [err]-  hydroxy - [err] - p- phenylbenzoyloxy - [err] - [err]  -
hydroxy  - [err]-  ethyl - 4" - (m - trifluoromethylphenoxy) -  but - 1"(t)
- en - 1"  - yl]cyclo- 



pent - [err] -yl} acetic acid 1,2'-lactone. 50
EXAMPLE  18. .                                    50 A stirred solution of
500 mg. of dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err]- [err]
- hydroxy - [err]- methyl - 4" - (m - trifluoromethylphenoxy) - but - l"(t)
- en - 1" - yl]cyclopent [err] - yl} acetic acid 1,2'-lactone in 10 mL of
anhydrous toluene is cooled to [err] under an atmosphere of  argon and
treated 55      with 4 ml. of a  (1:3) Mixture of diisobutylaluminum
hydride-toluene, and the      55 resulting mixture is stirred at said:
temperature for 20 minutes. The excess reagent is th   destroyed by
carefully adding a few drops of  methanol, and the mixture is allowed. to
warm to room temperature, diluted. with 50 ml. of ether and 50 ml  of ethyl
acetate, stirring the resulting mixture  until a precipitate is formed. the
solid    27                                       1,546,823
27 material is separated by filtration through Celite (diatomaceous earth),
and the filtrate evaporated to dryness under reduced pressure. The oily
residue is purified by thin layer chromatography on silica gel using ethyl
acetate as gradient, to yield of dl [err] - dihydroxy - [err] - [err] -
hydroxy - [err] - methyl - 4" - 5             (m - trifluoromethylphenoxy)
- but - l"(t) - en - 1" - yl]cyclopent - [err] - yl}     5 acetaldehyde
1,2'-hemiacetal (racemic XIiI, [err] [err] an oil, having the following
constants: U.V.  [err]   222, 274, 282 nm (log [err] 3.90, 3.32, 3.27)
([err] 7950, 2090, 1860); I.R. [err]  3620, 3420, 1600 [err] 10
N.M.R. [err]   1.20 (s, 3H, H-methyl at C-3");
10 1.70-2.90 (m, 6H, H-2, 1', 3', 5'); 3.83 (s, 2H, H-4"); 4.40-4.70 (m,
1H, H-4'); 5.32-5.77 (m, 3-h, H-1, 1", 2"); 15
6.83-7.40 (m , 4H, aromatic).                                  15 By the
same method, dl [err] - hydroxy - [err] -p - phenylbenzoyloxy - [err] -
[err] - hydroxy - 3"  - ethyl - 4" - (m - trifluoromethylphenoxy) - but -
1"(t) - en - 1" - yl]cyclopent - [err] - yl} acetic acid 1,2'-lactone is
converted into dl [err] - dihydroxy - [err] - [err]  - hydroxy - [err]   -
ethyl - 4" - (m - trifluoro- 20      methyl phenoxy) - but - 1"(t) - en -
1" - yl]cyclopent - l'a - yl} acetaldehyde    20 1,2'-hemiacetal (racemic
XIII, [err] [err] In a similar manner but using 1'R - [err] - hydroxy -
[err] - p - phenylbenzoyl- oxy - [err] - [err] - hydroxy - [err] - methyl -
4" - (m - trifluoromethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopent -
l'a - yl} acetic acid l,2'-lactone and 1'R 25      [err] - hydroxy - [err]
- p - phenylbenzoyloxy - [err] - [err]-   hydroxy - [err] -        25 ethyl
- 4" - (m - trifluoromethylphenoxy) - but - l"(t) - en  1"  yl]cyclopent -
[err] - yl} acetic acid 1,2'-lactone as starting materials there are
obtained 1'R [err] - dihydroxy - [err]  - [err] - hydroxy - [err]   -
methyl - 4" - (m - trifluoromethyl- phenoxy) - but - l"(t) - en - 1" -
yl]cyclopent - [err] - yl} acetaldehyde 1,2'-hemi- 30      acetal and 1'R -
[err] - dihydroxy - [err] - [err]  - hydroxy - [err] - ethyl - 4" -  30 (m
- trifluoromethylphenoxy) - but - l"(t) -  en - 1 '- yl]cyclopent - [err] -
yl} acet- aldehyte 1,2'-hemiacetal, respectively. EXAMPLE 19 A mixture of 5
ml. of anhydrous ether, 0.721 ml. of anhydrous diisopropylamine 35      and
0.893 ml.' of anhydrous hexamethylphosphoramide is cooled to [err] under
35 argon atmosphere and to the cold, stirred mixture is added dropwise 2.71
mL of a l.9M solution of methyllithium in ether. The reaction mixture is
stirred for 10 minutes under the same conditions, it is then cooled to
[err] and treated drop- wise with a solution of 252 mg. of 4-pentynoic acid
in 7 ml. of anhydrous ether. 40      When the addition is complete the
temperature of the reaction mixture is allowed   40 to attain room
temperature and maintained for 3 hours further. A solution of 100 mg. of dl
[err] - dihydroxy - [err] - [err]  - hydroxy [err] - methyl - 4" - (m -
tri- 



fluoromethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopenr - [err] - yl}
acetaldehyde -      1,2'-hemiacetal in 15 ml. of anhydrous ether is then
added, and thereafter 3.57 ml. 45      of anhydrous
hexamethylphosphoramide. The reultng reaction mixture is stirred      45
for 40 hours at room temperature  and then diluted with 25 ml. of water and
extracted with methylene chloride (3 X 15 mL) to eliminate the neutral
products. The aqueous phase is saturated with sodium potassium tartrate,
200 mg. of oxalic acid dissolved in 5 ml. of water are added and the
product is extracted with ethyl 50      acetate (3x 60 ml ). The combined
organic extract is washed with saturated sodium  50 potassium tartrate
solution (3 x15  ml.), dried over anhydrous magnesium sulfate and
evaporated to dryness  under vacuum. The  residue is treated with an excess
of ethereal diazomethane for  15- minutes and evaporated to dryness. The
residue is purified by t.Lc. using ethyl acetate as eluant, to produce 75
mg. of the pure dl 55      [err] [err]   - tetrahydroxy - 15  - methyl - 16
- m - trifluoromethylphenoxy -  55 17,18,19,20 - tetranorprost - 4 - yn -
13 - trans - enoic acid methyl ester (racemic XIV, [err] [err]), an oil,
having the following constants:    1,546,823
28 U.V. [err]   222, 275, 282 nm (log [err] 3.92, 3.32, 3.28) ([err] 8320,
2090, 1910); I.R.  [err]   3620, 3480, 1745, 1600 [err] N.M.R. [err]
1.40 (s, 3H, H-methyl at C-15); 2.47 (s, 4H, H-2,  3); 5
3.62 (s, 3h, H-methyl ester);                      5 3.83 (s, 2H, H-16);
4.10-4.60 (m, 3H, H-6, 9, 11), 5.57-5.73 (m, 2H,-H-13, 14); 6.97-7.13 (m,
4H, aromatic). 10           By the same method, dl [err] - dihydroxy -
[err] - [err] - hydroxy-   [err]  -          10 ethyl - 4" - (m -
trifluoromethylphenoxy) - but - l"(t) - en - 1" - yl]cyclopent - [err] -
yl} acetaldehyde 1,2'-hemiacetal is converted into dl [err] - tetra-
hydroxy - [err]  - ethyl - 16 - m - trifluoromethylphenoxy  - 17,18,19,20 -
tetranor- prost - 4 - yn - 13 - trans - enoic acid methyl ester  (racemic
XIV, [err] 15       [err] ).
15 Likewise but using 1'R [err] - dihydroxy -[err] - [err]  - hydroxy -
[err] - methyl - 4" - (m - trifluoromethylphenoxy) - but - 1"(t) - en - 1"
- yl]cyclopent - [err] - yl} acetaldehyde 1,2'-hemiacetal and 1'r - [err] -
dihydroxy - [err] - [err] - hydroxy -. [err]  - ethyl - 4" - (m -
trifluoromethylphenoxy) - but - 1"(t) - en - 1" - 20       yl]cyclopent -
[err]-yl} acetaldehyde   1,2'-hemiacetal  as starting  materials there
20 are respvely obtained 8R - [err]  - tetrahydroxy - [err] - methyl - 16 -
m  - trifluoromethyphenoxy - 17,18,19,20 - tetranorprost - 4 - yn  -. 13 -
trans - enoic acid methyl ester and 8R - [err] - tetrahydroxy - [err] -
ethyl - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 -
yn - 13 - tran - enoic 25       acid methyl ester.
25 EXAMPLE 20 A solution of 75 mg. of dl [err]- tetrahydroxy - [err] -
methyl - 16 - m - trifluoromethylphenoxy - 17,18,19,20  - tetranorprost-  4
- yn - 13 - trans - enoic acid methyl ester in 0.5 ml.  of pyridine and
0.15 mL of acetic anhydride is kept at 30      room   temperature for 3
hours and 45 minutes. the  reaction mixture is then poured       30 into
water and  extracted with methylene  chloride. The  combined extracts are
washed with saturated sodium chloride solution, dried over anhydrous
magnesium sulfate and evaporated to dryness under  reduced  pressure.
Purification of the residue  by t.l.c. using methylene chloride: diethyl
ether (8: 2) as eluant, affords 78 mg of dl [err] 35      triacetoxy -
[err] - hydroxy - [err] methyl - 16 - m  - trifluoromethylphenoxy -
35 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans - enoic acid methyl
ester (racemic XV, [err] [err] an oil which has the following constants:
U.V. [err]   222, 275, 283 nm (log e 3.95, 3.35, 3.27) [err] 8920, 2240,
1860); 



I.R. [err]  2230, 1745, 1600 [err] 40           N.M.r  [err]  1.40 (s, 3H,
H-15 methyl);                                          40 1.90-2.10 (m, 9H,
H-acetate); 2.47 (s, 4H, H-2, 3); 3.63 (s, 3H, methyl  ester); 3.83 (s, 2H,
H-16); 45                    .4.67- 5.50 .(m, 3H, H-6, 9, 11)
45 5.60-5.77 (m, 2H , H-13, 14); 7.00-7.30 (m, 4H, aromatic). By the same
method, dl [err] - tetrahydroxy - [err]  - ethyl - 16  -m -
triftuoromethylphenoxy  - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic 50       acid methyl  ester is converted into dl  [err] -
triacetoxy - [err]- hydroxy - [err] -   50 ethyl - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic acid methyl ester (racemic XV, [err] [err] likewise, starting from
8R - [err] - tetrahydroxy - [err] - methyl- 16 - m - trifluoromehylphenoxy
- 17,18,19,20 - tetranorprost- 4 - yn - 13 - trans - 55       enoic acid
methyl ester and 8R  - [err] - tetrahydroxy - [err]  - ethyl - 16 -    55 m
- trifluoromethylphenoxy - 17,18,19,20  - tetranorprosr - 4 - yn - 13 -
trans   - enoic acid methyl ester there are obtained 8R - [err] -
triacetoxy - [err]    29                                        1,546,823
29 hydroxy -[err]  - methyl - 16 - m - trifluoromethylphenoxy - 17,18,19,20
- tetranor- prost - 4 - yn - 13 - trans - enoic acid methyl ester and 8R -
[err] - triacetoxy - [err] - hydroxy - [err] - ethyl. - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic acid methyl ester, respectivly. EXAMPLE 21
5 A suspension of 128.5 mg. of cuprous iodide in 2.3 ml. of diethyl ether
is cooled to [err] under argon atmosphere. To the stirred cold mixture is
added, under argon atmosphere, a solution of ethereal methyllithium  until
the reaction mixture becomes slightly yellow. The solution is then cooled
to [err] and then 10       a solution of 75 mg. of dl [err] - triacetoxy -
[err] - hydroxy - [err] - methyl -   10 16 - m - trifluoromethylphenoxy -
17,18,19,20 - tetranorprost - 4 - yn - 13 - trans - enoic acid methyl ester
in 4 ml of diethyl ether is added. The reaction mixture is maintained under
the same conditions for 4 hours, saturated aqueous ammonium chloride
solution is then added and the reaction mixture is allowed to attain room
15      temperature. The mixture is stirred for 1 hour further, diluted
with ether and filtered  15 through Celite (diatomaceous earth). The
organic layer if the filtrate is washed with saturated sodium  chloride
solution, dried over anhydrous magnesium  sulfate and evaporated to
dryness. The residue is purified by thin layer chromatography using
methylene chloride: ethyl acetate (8: 2) as eluant to afford 30 mg. of dl
[err] - 20      diacetoxy - [err]- hydroxy - [err] - methyl - 16 - m -
trifluoromethylphenoxy -          20 17,18,19,20 - tetranorprosta - 4,5,13
- trans  - trienoic acid methyl ester (racemic XVI, [err] [err] as an oil,
which has the following constants: U.V.  [err]   224, 275, 282 nm (log e
3.87, 3.345, 329) ([err] 7420, 2210, 1950); i.r.        [err]
1960, 1740, 1600 [err] 25           N.M.R.   [err]   1.40 (s, 3H, H-methyl
at C-15);                                   25 1.87-2.03 (m, 6H, acetates);
3.60 (s, 3h, H-methyl ester); 3.83 (s, 2H, H-16); .         4.70-5.27 (m,
4H, H-4, 6, 9, 11);  - 30                             5.53-5.73 (m, 2H,
H-13, 14);                                                  30 6.93-7.37 (m
, 4H, aromatic). By the same method, dl [err] - triacetoxy - [err] -
hydroxy - [err] - ethyl - 16 - m - trifluoromethylphenoxy - 17,18,19,20 -
tetranorprost - 4 - yn - 13 - trans  - enoic acid methyl ester is converted
into dl [err]  - diacetoxy - [err] - hydroxy - [err] - 



35      ethyl. -  16 - m  - trifluoromethylphenoxy - 17,18,19,20 -
teranorprosta - 4,5,13 -   35 trans - trienoic acid methyl ester (racemic
XVI, [err] [err]). In a similar manner, starting from 8R.- [err]-
triacetoxy - [err] - hydroxy - [err]  - methyl - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprost - 4 - yn - 13 - trans
- enoic acid methyl ester and 8R - [err] - triacetoxy -[err] 40
hydroxy - [err] - ethyl - 16 - m - trifluomethylphenoxy.- 17,18,19,20 -
tetranor-      40 prost - 4 - yn - 13 - trans - enoic acid methyl ester
there are obtained 8R - [err] - diacetoxy - [err] - hydroxy - [err] -
methyl - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta -
4,5,13 - trans - trienoic acid methyl ester and  8R - [err]   - .diacetoxy
- [err]  - hydroxy - [err] - ethyl  - 16 - m - trifluoromethylphenoxy - 45
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester,
respectively.  45 EXAMPLE 22 To a solution of  80 mg. of dl [err] -
diacetoxy - [err] -  hydroxy - [err] methyl -.16  - m -
trifluoromethylphenoxy - 17,18,19,20- tetranorprosta- 4,5,13 - trans -
trienoic acid methyl ester in 3.6 ml. of methanol is added a solution of
270 50      mg. of potassium carbonate in 1.28 ml of water. The reaction
mixture is stirred       50 at room temperature for 115 hours and then the
methanol is removed under reduced pressure. The remaining aqueous solution
is diluted with  2 ml.  of water and. extracted with methylene chloride (3
x 10 ml) to eliminate unsaponifiable products. The aqueous phase is
saturated with solid sodium potassium tartrate and carefully 55
acidified by the dropwise addition of a buffer citric acid-disodium
hydrogen         55 phosphate solution having a pH of 4.2, until a [err] is
reached and  thereafter extracted six times with 30 ml portions of ethyl
acetate. The combined extracts are dried over  anhydrous magnesium sulfate
and evaporated to dryness under vacuum , to yield 115 mg. of dl [err] -
trihydroxy - [err] - methyl - 16 - m - trifluoro-    30
1,546,823                                 30 methylphenoxy - 17,18,19,20
-tetranororosta  -  4.5.13 - trans - trienoic acid (racemic XVii, [err]
[err] an oil, having the   owng constants: U.v. [err]  223, 275, 277 nm
(log   [err]  3.79, 3.27, 3.23) ([err] 6170, 1860, 1700) i.r.    [err]
3600, 3420, 1989, 1725, 1600 [err] 5          N.M.R. [err]   1.41 (s, 3H,
[err])                                            S 3.85 (s, [err], H-16);
5.03-5.23 (m, 2H, H-4 6); 5.60-5.75 (m, 2h,H-13, 14); 7.00-7.40(m,4h,
aromatic); 10          M.S. (as methyl ester  tris-trimethylsilyl ether)
m/e 539                                10 (M+- trifluoromethylphenoxy) By
the same   method, dl [err]  -diacetoxy- [err] -hydroxy- [err] - ethyl - 16
- m-trifluoromethyphenoxy-  17,18,19,20 - tetranorprosta   -   4,5,13 -
trans     - trienoic acid methyl ester is converted  into dl [err] -
trihydroxy -[err] - ethyl    - 16 - 15     m - trifluoromethylphenoxy  -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic          15 acid
(racemic XVII, [err] in a similar manner, starting  from  8r - [err] -
diacetoxy - [err] -   hydroxy - [err]-   methyl -16-m-
trifluoromethylphenoxy - 17,18,19,20 -tetranorprosta
- 4,5,13 -trans-trienoic acid methyl ester and 20          8R -
[err]-diacetoxy- [err] - hydroxy- [err] -ethyl - 16-m-  trifluoro
20 methyl phenoxy -  17,18,19,20 -  tetranorprosta- 4,5,13  - trans -
trienoic acid  methyl ester there are   respectively  obtained 8R - [err] -
trihydroxy - [err] - methyl -16 - m - trifluoromethyphenoxy  - 17,18,19,20
- tetranorprosta-   4,5,13 - trans - trienoic acid and 25          8R
-[err]  -trihydroxy- [err] - ethyl -16- m - trifluoromethylphenoxy -
25 17,18,19,20- tetranorprosta - 4,5,13 - trans - trienoic acid. EXAMPLe 23
example 17 is repeated using as starting materials the dl compounds
obtained 



in example 13 and methyl magnesium  bromide as reagent, to produce,
respectively: 30          dl  [err]- hydroxy- [err]-     p-
phenylbenzoyloxy- [err] - [err]       - hydroxy- [err]        30 methyl-
4"-  (o -trifluoromethylphenoxy)-but - 1"-(t) - en - 1" - yl]cyclopent- dl
[err]- hydroxy -[err]-p-phenylbenzoyloxy-[err]- [err]-  hydroxy -[err]
methyl -4"'-(p-trifluoromethylphenoxy) -but- 1"(t) - en - 1" -yl]cyclopent-
35      [err] - yl} acetic acid 1,2' - lactone, dl {[err] -hydroxy-[err]-p
-phenylbenzoyloxy- [err] -hydroxy- [err] methyl - 4" - (o - bromophenoxy) -
but- 1"(t) - en -1" - yl]cyclopent- [err]-yl} acetic acid 1,2'-lactone, dl
[err] -hydroxy-[err]   -p - phenylbenzoyloxy -    [err]- [err] - hydroxy -
[err] - methyl -4"- (m-bromophenoxy - but - 1"(t) - en - 1" - yl] cyclopent
- [err] - yl} acetic acid 1,2' - lactone dl [err] - hydroxy  -[err]-p
-phenylbenzoyloxy-  [err]- [err] -[err] -hydroxy- [err] methyl -4"- (m
-fluorophenoxy ) -but- 1"(t) -en-1 "- yl]cyclopent - [err]  - yl} acetic
acid 1,2-lactone dl [err]-hydroxy - [err] - p- phenylbenzoyloxy -
[err]-[err]-hydroxy  - [err] methyl - 4"  -(p - butylphenoxy) -but-1"(t) -
en - 1" - yl]cyclopent-                  l dl [err] - hydroxy - [err] -p-
phenylbenzoyloxy-[err]-[err]-hydroxy-[err]- dl[err]-hydroxy -
[err]-p-phenylbenzoyloxy -[err]-[err]-jydroxy-[err] methyl -
4'"-(m-ethoxyphenoxy)-but -1"(t) - en -1"-yl]cyclopent -    31
1,546,823                                        31 dl [err] - hydroxy -
[err] - p - phenylbenzoyloxy - [err] - [err] - hydroxy - [err]   - methyl -
4"  -(phenoxy  - but  -   1"(t) - en  - 1"  - yl]cyclopent - [err]-  yl}
acetic acid 1,2' lactone dl  [err] - hydroxy - [err] - p - phenylbenzoyloxy
[err]- [err] - hydroxy - [err] - 5       methyl - 4" - (o - methoxyphenoxy)
- but - l"(t) - en - 1" - yl]cyclopent -          5 [err] - yl} acetic acid
1,2'-lactone, dl [err] - hydroxy -[err] - p - phenylbenzoyoxy - [err]-
[err] - hydroxy - [err] - methyl - 4" - (m - methoxyphenoxy) - but - l"(t)-
en - 1" - yl]cyclopent - [err] - yl} acetic acid 1,2'-lactone, 10
dl [err] - hydroxy - [err] - p - phenylbenzoyloxy - [err] - [err]  -
hydroxy - [err] -     10 methyl - 4" - (p - methoxyphenoxy) - but - l"(t) -
en - 1" - yl]cyclopent - [err]- yl}l acetic acid 1,2'-lactone, di [err] -
hydroxy - [err] - p - phenylbenzoyloxy - [err] - [err] - hydroxy - [err] -
methyl - 4" - p - ethoxyphenoxy) - but - 1"(t) - en - 1" - yl]cyclopent -
15      [err]-  yl} acetic acid 1,2'-lactone,
15 dl [err] - hydroxy -[err] - p - phenylbenzoyloxy -  [err] - [err] -
hydroxy - [err]  - methyl   -4"-(o - methylphenoxy) - but - l"(t) - en - 1"
- yl]cycopent - [err]- yl} acetic acid 12'-lactone, dl [err] - hydroxy -
[err] - p - phenylbenzoyloxy.- [err]- [err] - hydroxy - [err] - 20
methyl - 4" - (m -methylphenoxy)  -but - 1"(t) - en -1"-  yl]cycopent-
20 [err] -yl} acetic acid 1,2'-lactone, dl [err] - hydroxy - [err] - p -
phenylbenzoyloxy - [err] - [err] - hydroxy - [err] - methyl - 4" - (p -
fluorophenoxy) - but - 1"(t) - en-  1" - yl]cyclopent - [err] -yl} acetic
acid 1,2'-lactone, 25          dl {2'a - hydroxy - [err] - p-
phenylbenzoyloxy - [err]- [err] - hydroxy - [err] -         25 methyl - 4"
- (o - chlorophenoxy) - but - but -1"(t) - en - -1" - yl]cyclopent - [err]
-yl} acetic acid 1,2'-lactone, dl [err] - hydroxy - [err] -p  -
phenylbenzoyloxy-, [err]- [err]- hydroxy-- [err] methyl - 4" - (m-
chlorophenoxy) -but - 1"(t)- en-1"-    yl]yclopent- 30      [err]- yl}
acetic acid 1,2'-lactone and                                             30
dl [err] - hydroxy - [err] - p - phenylbenzoyloxy -[err] - [err] - hydroxy
-[err] - methyl -  4" - (p- chlorophenoxy) - but - 1" (t) - en-
1'-yl]cyclopent- [err] - yl} acetic acid 1,2'-lactone. 



In  a similar manner  but using the l'R-antimeric compounds obtained in 35
Example  13  as starting materials there are produced the corresponding
1'R-anti-       35 meric derivatives of the above-listed racemic compounds.
By the  same  method but. using ethylmagnesium bromide as reagent there are
obtained the corresponding racemic and l'R-antimeric [err]  - hydroxy - 3"
- ethyl derivatives. 40                                      EXAMPLE 24
40 In  accordance with  the methods described in Examples 18, 19, 20, 21
and 22, dl [err]  -hydroxy -[err]    - p - phenylbenzoyloxy - [err] -
[err]- hydroxy -[err] methyl -4" - (o- methylphenoxy) - but  - 1"(t) -
yl]cyclopent -[err] - yl} acetic acid 1,2'-lactone is convertd successively
into: 45          dl [err] - dihydroxy - [err] - [err] - hydroxy -[err] -
methyl- 4" - (o -                      45 methylphenoxy)  -  but -  l"(t) -
en -  1"  - yl]cyclopent  -  [err] - yl}  acetaldehyde l,2'-hemiacetal dl
[err] - tetrahydroxy - [err]  - methyl   -  16 - o -  methylphenoxy  -
17,18,19,20 - tetranorprost - 4 - yn  - 13 - trans- enoic acid methyl
ester, 50          dl [err] - triactoxy -   [err]  - hydroxy- [err] -
methyl-  16 - o - methyl-     50 phenoxy - 17,18,19,20 - tetranorprost - 4
- yn - 13 - trans -  enoic acid methyl ester, dl,  [err]-diacetoxy-[err]-
hydroxy - 15 -methyl -16-o -methylphenoxy- 17,18,19,20 -tetranorprosta-
4,5,13 - trans - trienoic acid methyl ester and - dl [err]- trihydroxy-
[err] -  methyl '-16 -o -methylphenoxy 55      17,18,19,20- tetranorprosta
- 4,5,13 - trans - trienoic acid                          55 Similarly, the
remaining racemic [err] - hydroxy -[err]  methyl  compounds obtained in
Example  23 are submitted successively,  to the procedures described in
Examples 18, 19, 20, 21 and 22 to produce as final products dl [err]  -
trihydroxy - [err] - methyl -   16  - o - trifuoromethyphenoxy  - 60
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid,
60    1,546,823
32 dl [err] - trihydroxy - [err]  - methyl - 16 - p-trifluoromethylphenoxy
- 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid, dl  [err]
- trihydroxy - [err] - methyl - 16 - o - bromophenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic  acid, 5            dl  [err]  -
trihydroxy -[err] - methy    - 16 - m  - bromophenoxy -           5
17,18,19,20 - tetranorprosta - 4,5,13 - trans -   trienoic  acid, dl [err]
-  trihydroxy -[err] - methyl - 16 - o- fluorophenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid,    ' dl [err]  -
trihydroxy - [err] - methyl - 16 - m -  fluorophenoxy - 10
17,18,19,20 - tetranorprosta - 4,5,13  - trans - trienoic acid,
10 dl [err] - [err]-trihydroxy - [err] - methyl - 16-p -  butylphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid, dl [err]   -
trihydroxy - [err] - methyl - 16 - o - ethoxyphenoy - 17,18,19,20-
tetranorprosta - 4,5,13 - trans - trienoic acid, 15            dl [err] -
trihydroxy - [err] - methyl - 16 -m- ethoxyphenoxy                     15
17,18,19,20 '- tetranorprosta - 4,5,13 -  trans - trienoic acid, dl [err]
- trihydroxy - 15  - methyl - 16 - p - ethylphenoy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid, dl [err]   - trihydroxy -
[err] - methyl- 16 - phenoxy- 17,18,19,20 - tetranorprosta- -4,5,13 - trans
- trienoic acid,20 dl [err] [err]   - trihydroxy - [err] - methyl - 16  - o
- methoxyphenoxy - 17,18,19,20- tetranorprosta - 4,5,13 - trans - trienoic
acid, dl [err] - trihydroxy - [err] - methyl - 16 - m  - methoxyphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trenoic acid, 25
dl   [err]- trihydroxy -[err] -methyl - 16 - p-methoxyphenoxy
25 17,18,19,20 -  tetranorprosta - 4,5,13 - trans - trienoic acid, 



dl 9[err]  - trihydroxy - [err] - methyl - 16 - p - ethoxyphenoxy -
17,18,19,20 - tetranorprosta -4,5,13- trans - trienoic acid, dl [err]   -
trihydroxy - [err] -   methyl - 16- m  - methylphenoxy - 30
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid,
30 dl [err]-  trihydroxy - [err] -  methyl -  16 - p - fluorophenoxy -
17,18,19,20 - tetranorprosta-  4,5,13 - trans - trienoic acid, dl [err]   -
trihydroxy - [err] - methyl - 16 - o - chlorophenoxy - 17,18,19,20 -
tetranorprosta -4,5,13 - trans - trienoic acid, 35           dl [err] -
trihydroxy - [err] -  methyl - 16 - m  - chlorophenoxy -             35
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid, and dl [err]
- trihydroxy - [err]  - methyl - 16 - p - chlorophenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid, as well as the corres-
ponding 8R - antimeric compounds thereof. 40           Likewise,  but using
the corresponding racemic [err]   - hydroxy - [err]  - ethyl         40
analogs'and the 1'R-antimeric derivatives  thereof as  starting materials
there are obtained the corresponding prostatrienoic acid derivatives.
Representatve compounds thus obtained are: dl [err] - trihydroxy - [err] -
ethyl - 16 - phenoxy - 17,18,19,20 45       tetranorprosta - 4,5,13 - trans
- trienoic acid,                                           45 dl [err] -
trihydroxy - [err] - ethyl - 16 - o - methylphenoxy - 17,18,19,20
tetranorprosta - 4,5,13 - trans - trienoic acid, dl [err] - trihydroxy -
[err] ethyl - 16 - m  - trifluoromethylphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid, 50           dl [err] -
trihydroxy- [err]-  ethyl - 16 - o - fluorophenoxy - 17,18,19,20-       50
tetranorprosta - 4,5,13- trans - trienoic acid, dl [err]  - trihydroxy -
[err] - ethyl - 16 - m - chlorophenoxy - 17,18,19,20 - tetranorprosta
-4,5,13 - trans - trienoic acid, dl [err]   - trihydroxy - [err]  - ethyl -
16 - p - methoxyphenoxy - 55       17,18,19,20 - tetranorprosta - 4,5,13 -
trans - trienoic acid,                               55 8R - [err] -
trihydroxy - [err] - ethyl - 16.- o - methyphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 -trans - trienoic acid, 8R-' [err]  - trihydroxy -
[err] - ethyl - 16 - p- trifluoromethylphenoxy- 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid, 60           8R - [err] -
trihydroxy - [err] - ethyl - 16-p -  ethylphenoxy - 17,18,19,20 -     60
tetranorprosta -  4,5,13 - trans - trienoic acid, 8R - [err]  - trihydroxy
- [err]    - ethyl - 16 - o - chlorophenoxy -    33
1,546,823                    33 17,18,19,20 - tetranorprosta - 4,5,13 -
trans - trienoic acid and 8R  - [err] - trihydroxy - [err] - ethyl - 16 - m
- fluorophenoxy - 17,18,19,20 -tetranorprosta - 4,5,13 - trans - trienoic
acid. EXAMPLE 25 5           By following the method of Example 16, dl
[err] -         trihydroxy-   [err]-    5 methyl - 16  - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans
trienoic acid is converted into dl [err] - trihydroxy - [err] - methyl - 16
- m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13
-trans - trienoic acid methyl ester, an oil, having the following
constants: 10           U.V. [err]   223.5, 275, 281.5  m (log  3.86, 3.34,
3.30) ([err] 7250, 2180, 2000),    10 l.R.  [err] 3 600, 3430, 1980, 1740,
1600[err] N.M.r . [err]6    1.43 (s, 3h, H-15); 3.65 (s, 3h, methyl ester);
3.87 (s, 2H, H-16); 15                            4.00-4.42 (m, 211, H-9,
11);                                       15 4.95-5.35 (m, 2H, H-4,6)
5.50-5.80 (m, 2h, H-13, 14); 



6.90, 7.43 (m, 4h, aromatic). In a similar manner but using diazoethane
and diazopropane as reagents there 20       are obtained dl [err]  -
trihydroxy - [err] - methyl - 16 - m- trifluoromethyl-      20 phenoxy -
17,18,19,20 - tetranorprosta - 4,5,13  - trans - trienoic acid  ethyl ester
and dl [err] - trihydroxy- [err] - methyl - 16 - m -
trifluoromethylphenoxy- 17,18,19,20 - tetranorprosra - 4,5,13 - trans -
trienoic acid propyl ester. By the same method, the free racemic and
8R-antimeric prostatrienoic acid 25       derivatives obtained in Example
24 can be converted into the corresponding alkyl        25 esters.
Representative compounds thus obtained are, dl [err] - trihydroxy - [err] -
methyl - 16 - o -  methylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 -
trans- trienoic acid methyl ester, dl [err] - trihydroxy - [err] - ethyl -
16 - m  - trifluoromethylphenoxy - 30      17,18,19,20 - tetranorprosta -
4,5,13 - trans - trienoic acid ethyl ester,                30 dl [err] -
trihydroxy -[err] - methyl  - 16 - m  - chlorophenoxy- 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester, d  [err]   -
trihydroxy - 15  - methyl - 16 - o - fluorophenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid propyl ester, 35         dl
[err]  - trihydroxy - [err] - methyl - 16 - phenoxy - 17,18,19,20
35 tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester, dl [err]
- trihydroxy - [err]  - ethyl - 16 - p - methoxyphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13-  trans - trienoic acid ethyl ester, 8R - [err] -
trihydroxy - [err] - methyl - 16 - m - trifluoromethylphenoxy - 40
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid propyl ester,
40 8R  - [err] - trihydroxy  - [err] - ethyl - 16 - o - chloropenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid methyl ester,
8R  - [err]   - trihydroxy - 15  - methyl - 16 - p - butylphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid ethyl ester
and 45           8r   - [err]  - trihydroxy -[err]  -  ethyl -: 16 - m  -
fluorophenoxy -          45 17,18,19,20 - tetranorprosta - 4,5,13  - trans
- trienoic acid propyl ester. EXAMPLE 26 To a solution of 41  mg. of dl
[err] - trihydroxy - 16- m - trifluoromethyl- phenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid in 10 ml. of 50
methanol is added 1.1 molar equivalents of a 0.1N solution of sodium
hydroxide and       50 the mixture is stirred at room temperature for 1
hour. The reaction mixture is then evaporated to dryness under reduced
pressure, to give the  sodium  salt of dl [err] - trihydroxy - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranor- prosta - 4,5,13 - trans -
trienoic acid. 55           By employing 1.1 molar equivalents of
potassiumhydroxide (in the form of a          55 0.1N solution) in place of
sodium hydroxide in the above procedure, the potassium salt of dl [err] -
trihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta
- 4,5,13 - trans - trienoic acid is obtained.    34
1,546,823                                           34 Similarly, the
sodium  and potassium  salts of the other dl and 8R-antimeric prostrienoic
acid derivatives obtained in Examples 12, 15, 22  and 24, can be produced,
e.g., sodium salt of dl- [err] - trihydroxy - 16 - m - trifluoromethyl-
phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid, 5
sodium salt of dl [err]   -trihydroxy   16 - phenoxy - 17,18,19,20 - tetra-
5 norprosta - 4,5,13  - trans -tricnoic acid, potassium salt of dl [err] -
trihydroxy- 16 - p - chlorophenoxy - 17,18,19,20 -  tetranorprosta - 4,5,13
- trans - trienoic acid, potassium  salt of  dl [err]   [err] - trihydroxy
- 16 -  p -  butylphenoxy - 10       17,18,19,20 - tetranorprosta - 4,5,13-
trans  -  trienoic acid ,          10 sodium salt of dl [err] - trihydroxy
- [err]  - methyl - 16 - m - trifluoro- methylphenoxy  -17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic-acid, 



potassium  salt of dl [err]  - trihydroxy - [err] - ethyl - 16 - phenoxy-
17,18,19,20 - tetranorprosta - 4,5,13  trans - trienoic  acid, and 15
sodium salt of dl [err] trihydroxy - [err] - methyl - 16 - m - chloro-
15 phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13- trans  -trienoic acid,
as well, as the corresponding 8R-antimeric compounds. EXAMPLE  27 To a
solution of 20 mg of dl  [err]   - trihydroxy - 16 - m - trifluoro- 20
methylphenoxy - 17,18,19,20 - terprosta - 4,5,13 - trans - trienoic acid in
20 5 ml. of methanol is added a mixture of 1 ml. of concentrated ammonium
hydroxide solution and 2 ml. of methanoL The resulting mixture is stirred
for two hours at room  temperature and then evaporated to   yield the
ammonium salt of dl [err]-trihyroxy-  16   - m  - trifluoromethylphenoxy -
17,18,19,20 - 25      tetranorprosta -4, 5,13 - trans - trienoic acid.
25 By  employing        dimethylamine, diethylamine or dipropylamine in
place  of ammonium  hydroxide in  the above procedure, the  corresponding
salts of dl [err] -  trihydroxy  - 16 - m - trifluoromethyphenoxy-
17,18,19,20 -  tetranor- prosta - 4,5,13- trans  - trienoic acid are
obtained. 30           In a similar manner, the ammonium, dimethylamine,
diethylamine and dipropyl-           30 amine salts of the other racemic
and 8R-antimeric   prostatrienoic  acid derivatives of Examples 12, 15, 22
and 24, can be prepared. EXAMPL 28 To a mixture of 23.6 mg. of procaine and
1.5 ml  of  aqueous methanol is added 35      45.6 mg. of dl 9 [err] -
trihydroxy  - 16 -   m -trifluoromethylphenoxy  -          35 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid in 10 mL   of methanol and
the resultant reaction mixture is stirred at room  temperature for 16
hours. It is then evaporated to dryness under reduced pressure to give the
procaine salt of dl [err] - trihydroxy - 16 -   m - trifluoromethylphenoxy
- 17,18,19,20 - tetranor- 40      prosta - 4,5,13 - trans.--trienoic acid.
-                40 Similarly, the lysine, caffeine and arginine salts
thereof are obtained. In like manner, the procaine, lysine, caffeine and
arginine salts of other racemic and 8R-antimeric prostatrienoic cid
deratives obtained in Examples 12, 15, 22- and 24 can be produced, e.g.,
the procaine  salt of dl [err]  - trihydroxy-- 16- m - 45
trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta  -4,5,13 - trans -
trienoic acid,  45 the caffeine salt of dl [err] - trihydroxy - 16
phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13  - trans - trienoic acid,
the lysine     salt  of dl  [err] - trihydroxy - 16 -  o    - methylphenoxy
- 17,18,19,20 - tetranorprosta - 4,5,13 --trans - trienoic acid, 50
the arginine salt of dl [err] - trihydroxy.-  16 - o - chlorophenoxy -
50 17,18,19,20 - tetranorprosta - 4,5,13 -trans  - trienoic acd,  - the
procaine salt of dl [err]  - trihydroxy - 1[err] - methyl - 16 - m  -
trfluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid, the arginine salt of dl [err]  - trihydroxy - [err] -
meth1yl  16 - phenoxy - 55      17,18,19,20   - tetranorprosta - 4,5,13 -
trans - trienoic acid, and                     55 the  caffeine  salt of dl
[err]  -  trihydroxy- [err] - ethyl - 16 - o - fluoro- phenoxy -
17,18,19,20 - tetranorprosta - 4,5,13  trans - trienoicacidas well as the
corresponding 8R- antimeric compounds. EXAMPLE 29 60           A solution
of 12mg. of tris(hydroxymethyl)aminomethane
60 [err] in 0.21 mL. of water, heated to 60C, is  added with  vigorous
stirring to a  solution    35                                    1,546,823
35 of 45.6 mg. of dl [err] - trihydroxy- 16 - m - trifluoromethylphenoxy-
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid in 10 ml. of
acetonitrile previously heated to about the boiling point. The flask which
contained the aqueous 



amine solution is rinsed with three 0.05 mL   rtions of water, each rinsing
being 5      added with vigorous stirring to the acetonitrile solution. The
reaction mixture is       5 then cooled to about 55C and thereafter to room
temperature. the solvent is then eliminated under vacuum and the residue
crystallized from ether, to  yield the tris- (hydroxymethyl)aminomethane
salt of dl [err]    16 - m - tri- fluoromethylphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid 10      (tromethanine salt
of dl [err] - trihydroxy - 16 - m - trifluoromethylphenoxy -  10
17,18,19,20 - tetranorprosta  - 4,5,13 - trans - trienoic acid). In a
similar manner, di [err] - trihydroxy  - [err] - methyl - 16 - m -
trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid is converted into its tromethamine salt 1 5
ExaMPLE 30                                         15 Hamster
Anti-fertility Assay Test Animal: Female Mature golden hamster Vehicle:
Polyethylene glycol 400 Procedure: The test materials were administered
daily on days 4 through 7 20               (day 1=day of sperm detection).
The hamsters were sacrificed on day 8,      20 at which time the number of
viable and resorbing fetuses; the number of old and new corpora lutea  and
the number of ova in the oviducts was recorded. Using the above assay the
compounds listed below, compared to [err] had 25      the following
potencies:                                                             25
Compound                                                     Potency [err]
dl [err]-trihdoxy-16-phenoxy-17,18,19,2( tetranorprosta-
4,5,13-trans-trienoic acid                                  40 30
dl [err]-trihydroxy-16-phenoxy-17,18,19,20-tetranorprosta
30 4,5,13-trans-trienoic acid                                  20 dl
[err]-trihydroxy-16-m-trifluoromethylphenoxy-17,19,19,20-
tetranorprosta-4,5,13-trans-trienoic acid                       10 dl
[err]-trihydroxy-l6-m-trifluoromethylphenoxy- 35
17,18,19,20-tetranorprosta-4,5,13-trans-trienoic acid       0.5-1.0
35 dl [err]-trihydroxy-[err] -methyl-16-m-trifluoromethylphenoxy-
17,18,19,20-tetrnorprosta-4,5,13-trans-trienoic acid         <3 dl
[err]-trihydroxy-16 m-chlorophenoxy-17,18,19,20-tetranor-
prosta-4,5,13-trans-trienoic acid                              100 40
dl [err]-trihydroxy-16-m-chlorophenoxy-17,18,19,20-
40 tetranorprosta-4,5,13-trans-trienoic acid                     7 WHAT WE
CLAIM IS:- 1. A  racemic or 8R-antimeric compound selected from  the group
of those represented by the following formula: [err] 45
45 wherein R is hydrogen, a lower alkyl group of 1  to 4 carbon atoms, or
the pharmaceutic- ally acceptable, non-toxic salts of compounds in which R
is hydrogen; [err] is hydrogen, methyl or ethyl; 50           R2 is
hydrogen, [err], m-, or p-halo (fluoro, chloro or bromo), o-, m- or
p-trifluoro-  50 methyl, o-, m- or p-lower alkyl or o-, m- or p-lower
alkoxy, and the wavy lines ([err]) indicate the [err] or [err]
configuration or mixtures thereof, provided that when [err] is a, the
hydroxyl group, attached to the same carbon atom as [err] is [err]   and
when [err is [err] the hydroxyl group, attached to the same 55
carbon atom as [err] is [err]
55    35                                   1,546,823
35 



of 45.6 mg. of dl [err] trihydroxy- 16-m  - trifluoromethylphenoxy -
17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid in 10 mL of
acetonitrile previously heated to about the boiling point. The flask which
contained the aqueous amine solution is rinsed with three 0.05 ml. portions
of.water, each rinsing being 5      added with vigorous stirring to the
acetonitrile solution. The reaction mixture is   5 then cooled to about
[err] and thereafter to room temperature. The solvent is  then eliminated
under vacuum and the residue crystallized from ether, to yield the tris-
(hydroxymethyl)aminomethane salt of dl [err] -  trihydroxy - 16 - m - tri-
fluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid 10      (tromethamine salt of dl [err] - trihydroxy - 16 - m
- trifluoromethylphenoxy -  10 17,18,19,20 - tetranorprosta - 4,5,13 -
trans - trienoic acid). In a similar manner, dl [err] - trihydroxy - [err]
- methyl - 16   m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta -
4,5,13 - trans - trienoic acid is converted into its tromethamine salt. 15
EXAMPLE 30
15 Hamster Anti-fertility Assay Test Animal: Female Mature golden hamster
Vehicle: Polyethylene glycol 400 Procedure: The test materials were
administered daily on days 4 through 7 20              (day l=day of sperm
detection). The hamsters were sacrificed   on day 8,     20 at which time
the number of viable and resorbing fetuses; the number of. old and new
corpora lutea, and the number of ova in the oviducts was recorded. Using
the above assay the compounds listed below, compared to [err] had 25
the following potencies:
25 Compound                                      Potency [err]
1 dl [err]-trihydroxy-16-phenoxy-7,18,19,20-tetranorprosta--
4,5,13-trans-trienoic  acid                                 40 30
dl [err]-trihydroxy-16-phenoxy-17,18,19,20-tetranorprosta-             40
30 4,5,13-trans-trienoic acid                               20 dl
[err]-trihydroxy-16-m-trifluoromethylphenoxy-17,18,19,20-
tetranorprosta-4,5,13-trans-trienoic add                   10 dl
[err]-trihydroxy-16-m-trifluoromethylphenoxy- 35               17,18,l9,20
- tetranorprosta - 4,5,13-trans-trienoic acid       0.5-1.0            35
dl [err]  -trihydroxy-[err]  -methyl-16-m-trifluoromethylphenoxy
17,18,19,20-tetranorprosta-4,5,13-trans-trienoic acid      <3 dl
[err]-trihydroxy-16-m-chlorophenoxy- 17,18,19,20-tetranor-
prosta-4,5,13-trans-trienoic acid                         100 40
dl [err]-trihydroxy-16-m-chlorophenoxy-17,18,19,20-
40 tetranorprosta-4,5,13-trans-trienoic acid                      7 WHAT WE
CLAIM IS:- 1. A racemic or 8R-antimeric compound selectd from  the group of
those represented by the following formula: [err] 45 wherein, R is
hydrogen, a lower alkyl group of 1 to 4 carbon atoms, or the pharmaceutic-
ally  acceptable, nontoxic  salts of compounds in which R is hydrogen;
[err] is hydrogen,. methyl or ethyl; 50         [err] is hydrogen, o-, m-,
or p-halo (fluoro, chloro or bromo), o-, m- or p-trifuoro-  50 methyl, o-,
m- or p-lower  akyl or o-, m- or p -lower alkoxy, and  the wavy lines [err]
indicate the[err] or [err] configuration or mixtures thereof, provided that
when [err] is [err], the  hydroxyl group, attached to the. same carbom atom
as [err] is [err] and when [err] is [err] the hydroxyl group, attached to
the same 55               carbon atom as [err] is [err]
55  



36                                    1,546,823-
36 2. A compound according to Claim 1 wherein: [err] is [err]-hydrogen and
the hydroxyl group at C-5 i in [err]-configuraton. 3. A compound according
to Claim 1 wherein [err] is a-hydrogen and the hydroxyl group at [err] is
in [err] configuraion. 5          4. A compound accoring to Claim 1 wherein
[err] is methyL 5. A compound according to Claim 1 wherein [err] is ethy.
6.   A compound according   to Claim 2 wherein said compound is a racemate.
7. A compound according to Claim 2 wherein said compound is an 8R-antimer.
8. A compound according to  Claim 6 wherein R is hydrogen and [err] is
m-trifluoro- 10      methyl dl [err]-trihydroxy-  16 - m -
trifluoromethylphenoxy - 17,18,19,20 -  10 tetranorprosta - 4,5,13 -
trans- trienoic acid. 9. A compound according to claim  6 wherein R is
methyl and [err] is m-trifluoro- methyl dl [err] - trihydroxy -16 - m  -
trifluoromethyphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid methyl ester. 15          10. A sodium salt compound
according to Claim 6 wherein [err] is m-trifluoro-        15 methyl, dl
[err] -       trihydroxy   -16 -  m  - trifluoromethylphenoxy - 17,18,19,20
- tetraorprosta - 4,5,13 - trans-trienoic acid sodium salt 11. A
tris(hydroxymethyl)aminomethane salt compound according to Claim 6 wherein
R2 is m-trifluoromethy1, dl [err]  - trihydroxy  -16  - m -trifluoro- 20
methylphenoxy - 17,18,19,20    - tetranorprosta - 4,5,13 - tran s-
trienoic acid tris-  20 12. A  compound  according to Claim 6 wherein R is
hydrogen and [err] is o- trifluormethy,dl [err]- trihydroxy - 16 - o -
trifluoromethylphenoxy 17,18,19,20 - tetranorprosta -4,5,13 - trans-
trienoic acid. 25           13.  a compound according to Claim  6 wherein R
is hydrogen and [err]  is p-  25 trifluoromethyl, dl [err]- trihydroxy -16
- p - trifluoromnethylphenoxy - 17,18,19,20- tetranorprosta - 4,5,13 -
trans-   trienoic acid. 14. A compound according to Caim 6 wherein R is
hydrogen and [err] is m-chloro, dl [err] - trihydroxy -  16 -  m  -
chlorophenoxy - 17,18,19,20 -  tetranorprosta- 30      4,5,13 -trans-
trienoic  acid                                            30 15. A compound
according to Claim 6  wherein R is hydrogen and [err] is p-chloro, dl
[err] - trihydroxy  - 16  - p-  chlorophenoxy  - 17,18,19 ,20 -
tetranorprosta- 4,5,13 - trans- tenoic acid. 16. a compound according to
claim 6 wherein R is hydrogen and [err] is o-fluoro, 35   dl [err] -
trihydrox-      16 -    o  -  fluorophenoxy -17, 18,19,20 -  tetranorprosta
35 4,5,13 - trans - trienoic acid. 17. A compound according to Claim 6
wherein R is hydrogen  and [err] is m- fluoro,  dl [err] - trihydroxy - 16
- m - fluorophenoxy - 17,18,19,20 - tetranor- prosta, - 4,5,13 - trans -
trienoic acid 40          18  'A compound- according to Claim 6 wherein R
is hydrogen and R  is m- bromo, dl [err] - trihydroxy-  16 - m-bromophenoxy
-  17,18,19,20  -  tetranor- prosta - 4,5,13 -trans -trienoic acid 19. A
compound according to Claim 6 wherein R is hydrogen and  R  is o- methyl,
dl [err] - trihydroxy - 16 - o - methylphenoxy - 17,18,19,20 - tetranor- 45
prosta - 4,5,13 - trans - trienoic acid.
45 20. A compound according to Claim 6 wherein R is hydrogen and [err] is
m- methyl, dl [err] -    trihydroxy - 16 -m - methylphenoxy - 17,18,19, 20
- tetranor- prosta - 4,5,13 - trans - trienoic acid. 21. A compound
according to Claim  6  wherein R is hydrogen and [err] is o- 50
methoxy, dl [err] - trihydroxy -16 - o-  methoxyphenoxy -17,18,19,20 -
50 tetranorposta - 4,5,13 -trans-trienoic acid. 22. A compound according to
Claim  6 wherein [err] is hydrogen and [err] is m- methoxy, [err]   -
trihydroxy   -16-m- methoxyphenooy - 17,18,19,20 - tetranorprosta -
4,5,13 -  trans -  trienoic acid. 55          23. A compound according to
Claim 6 wherein R is hydrogen and [err] is p-        55 



ethyl, dl [err] - trihydroxy - 16 -p  - ethylphenoxy - 17,18,19,20 -
tetranor- 24. 'A  compound according to Claim  6  wherein R and [err] are
hydrogen, dl [err]  - trihydroxy -16 -phenoxy -l7,18,19,20- tetranorprosta-
4,5,13- 60      trans - trienoic acid.
60 25. A  compound according  to   Claim  3 wherein said  compound is  a
racemate. 2 6. A   compound accordding  to claim  3 wherein said compound
is an 8R-antimer. 27 A compoundd according to Claim 25 wherein r  is
hydrogen and [err]  is m- trifluormethyl, dl [err] - trihydroxy - 16 -  m
-trifluoromethylphenoxy - 65       17,18,19,20 - tetranorprosta - 4,5,13 -
trans -trienoic acid.                     65    37
l,546,823                                    37 28. A compound according to
Claim 25 wherein R is methyl and R2 is m- trifluoromethyl, dl [err] -
trihydroxy - 16 - m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta
- 4,5,13 - trans - trienoic acid methyl ester. 29. A compound according to
Claim 25 wherein R and[err] are hydrogen, dl [err] - trihydroxy - 16 -
phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 -  5 trans - trienoic acid.
30. A compound according to Claim 4 wherein said compound is a racernate.
31. A compound according to Claim 4 wherein said compound is an 8R-antimer.
32. A compound according to claim 30 wherein R is hydrogen and [err] is m-
10      trifluoromethyl, dl [err] - trihydroxy - [err] - methyl - 16 - m -
trifluoromethyl-  10 phenoxy- 17,18,19,20 - tetranorprosta - 4,5,13 - trans
- trienoic acid. 33. A compound according to  Claim 30 wherein R is methyl
and [err] is m- trifluoromethyl, dl  [err]  - trihydroxy - [err] - methyl -
16 - m - trifluoromethyl- phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 -
trans - trienoic acid methyl ester. 15          34. A sodium salt compound
according to Claim 30 wherein [err] is m-trifluoro-   15 methyl, dl [err] -
trihydroxy - 15 - methyl - 16 - m - trifluoromethylphenoxy - 17,18,19,20 -
tetranorprosta - 4,5,13 - trans - trienoic acid sodium salt. 35. A
tris(hydroxymethyl)aminomethane salt compound according to Claim 30 wherein
R2 is m-trifluoromethyl, dl [err] - trihydroxy - [err]  - methyl - 16 - 20
m - trifluoromethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans
- trienoic  20 acid tris(hydroxymethyl)aminomethane salt. 36. A compound
according to Claim 30 wherein R is hydrogen and[err] is 0- trifluoromethyl,
dl [err] - trihydroxy - [err] - methyl - 16 - o - trifluoromethyl- phenoxy
- 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid. 25
37. A compound according to Claim 30 wherein R is hydrogen and [err] is p-
25 trifluoromethyl, dl [err]  - trihydroxy - 15 - methyl - 16 - p -
trifuoromethyl- phenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid. 38. A compound according to Claim 30 wherein R is hydrogen
and [err] is m- chloro, dl [err] - trihydroxy -[err]  - methyl - 16 - m -
chlorophenoxy - 30       17,18,19,20 - tetranorprosta - 4,5,13 - trans -
trienoic acid.                   30 39. A compound according to Claim 30
wherein R is hydrogen and R2 is p- chloro, dl [err]  - trihydroxy - [err] -
methyl - 16 - p - chlorophenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 -
tran  - trienoic acid. 40. A compound according to Claim 30 wherein R is
hydrogen and[err] is o- 35      fluoro, dl [err] - trihydroxy - [err] -
methyl - 16 - o - fluorophenoxy -      35 17,18,19,20 - tetranorprosta -
4,5,13 - trans - trienoic acid. 41. A compound according to Claim 30
wherein R is hydrogen and R2 is M- fluoro, dl [err]-    trihydroxy - [err]
- methyl - 16 -  [err]- fluorophenoxy - 17,18,19,20 - tetranorprosta -
4,5,13 - trans - trienoic acid. 40           42. A compound according to
Claim 30 wherein R is hydrogen and[err] is m-      40 bromo, dl [err]  -
trihydroxy - [err] - methyl - 16 - m - bromophenoxy - 17,18,19,20 -
tetranorprosta - 4,5,l3 - trans - trienoic acid. 43. A compound according
to Claim 30 wherein R is hydrogen and R2 is o- methyl, dl [err] -
trihydroxy -  [err] - methyl - 16 - o - methylphenoxy - 



45       17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid.
45 44. A compound according to Claim 30 wherein R is hydrogen and [err] is
m- methyl, dl [err] - trihydroxy - [err] - methyl - 16 - m - methylphenoxy
- 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid. 45. A
compound according to Claim  30 wherein R is hydrogen and R2 is o- 50
methoxy, dl [err] - trihydroxy - [err]  - methyl - 16 - o - methoxyphenoxy
-   50 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid. 46. A
compound according to Claim 30 wherein R is hydrogen and [err] is m-
methoxy, dl  [err] - trihydroxy - [err] - methyl - 16 - m - methoxyphenoxy
- 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic acid. 55
47. A compound according to Claim 30 wherein R is hydrogen and [err] is p-
55 - ethyl, dl [err]   - trihydroxy - [err] - methyl  - 16 - p -
ethylphenoxy - 17,18,19,20 - tetranorprosta - 4,5,13 - trans - trienoic
acid. 48. A compound according to  im  30 wherein R and [err] are hydrogen,
dl [err]  - trihydroxy -[err]  - methyl - 16 - phenoxy - 17,18,19,20 -
tetranor- 60      prosta - 4,5,13 - trans - trienoic acid.
60 49. A process for producing a racemic or 8R-antimeric compound of the
formula:    38                                   . 1,546,823
38 [err] wherein - R is  hydrogen, a lower alkyl group of 1 to 4 carbon
atoms, or the pharmaceutic- ally acceptable,  non-toxic salts of compounds
in which R is hydrogen 5           [err] is hydrogen, o-, m- or p-halo
(fluoro, chloro or bromo), o-, m- or p-trifluoro-  5 methyl, o-, m- or
p-lower  alkyl  or o-, m-    or p-lower alkoxy, and the wavy line [err]
indicates the [err] or [err]  configuration, or mixtures thereof, which
comprises: a) condensing a racemic or 8R-antimeric comnd of the formula: 10
wherein [err] and the  wavy lines are as defined above and THP is
tetrahydro  10 pyranyl with the  dilithium   salt  of 4-pentynoic acid
followed by treatment with diazometane thereby yielding the corresponding
compound  of the formula: [err] 15              wherein [err] THP and the
wavy lines [err] have the above-indicated meaning;    15 b) acetylating the
hydroxyl groups in the  compounds of step a); c) treating the compounds of
step b) with. lithium  dimethyl-copper     thereby yielding the
corresponding allenic compound of the formula: . 20              wherein Ac
represents an acetyl  group;                                           20
d) hydrolyzing the tetrahydropyranyloxy groups in    compounds of step
c)by mild acid treatment; e) hydrolyzing the carbomethoxy  and acyloxy
groups by alkaline treatment and f) optionally converting the carboxylic
acid function into the alkyl esters or non- 25              toxic,
pharmaceutical salts thereof    25 50.A process in accordance with Claim 49
wherein  in step   a)there are used from  5  to 15 molar equivalents  of
4-pentynoic acid per molar equivlanent  of the starting hemiacetal. 51  A
process in accordance with Claim 49,wherein the esterification of step b)
30      is effected with acetic anhydride in the presence of
4-dimethylaminopyridine     30 52  A proces  in   accordance with Claim 49,
wherein in step c) there  are  used from    4 to 6 molar equivalents
lithium dimethylcopper. 53. A process in  accordance with Claim 49,
wherein the     compounds obtained are [err]-hydroxy compounds. 35
54. A process in accordance with Claim 49, wherein the compounds obtained
35 



are [err]-hydroxy compounds. 55. A process in accordance with Claim 49,
wherein the compounds obtained are racemates.    39
1,546,823                                      39 56. A  process for
producing a racemic or 8R-antimeric compound of the formula: [err] wherein
5           R is hydrogen, a lower alkyl group of 1 to 4 carbon atoms or
the pharmaceutic-  5 ally acceptable, non-toxic salts of compounds in which
R is hydrogen; R" is methyl or ethyl; [err] is hydrogen, o-, m- or p-halo
(fluoro, chloro or bromo), o-, m- or p-trifluoro- methyl, o  m- or p-lower
alkyl or o-, m- or p-lower alkoxy, and the wavy 10               lines ()
indicate the[err] or [err] configuration or mixtures thereof  which com-
10 prises: a) alkylating a compound of the formula: 0 wherein R2 is as
defined above and [err] is p-phenylbenzoyl, with a methyl- 15
or etlylmagnesium halide or with methyl or ethyllithium, thereby yielding
15 the corresponding compound of the formula: 0 [err] wherein [err] and the
wavy lines are as defined above; b) treating the compounds of step a) with
diisobutylaluminum  hydride in 20              toluene, thereby yielding
the corresponding  compound of the formula:          20 [err] c) condensing
the compounds of step b) with the dilithium  salt of 4-pentynoic acid
followed by treatment with diazomethane thereby yielding the corres-
ponding compound of the formula: 25
25 d) conventionally acetylating the secondary hydroxyl groups in the
compounds of step c);    40
1,546,823 e) treating the triesters of step d)  with lithium dimethylcopper
thereby yield- ing the corresponding allenic compound of the formula: [err]
f) hydrolyzing the carbomethoxy and acyloxy groups by alkaline treatment
and g).   optionally converting the carboxylic acid function into the alkyl
esters or non-toxic, pharmaceutically acceptable salts thereof. 57. A
process in accordance with Claim 56 wherein in step a) the reagent used is
methyl magnesium bromide. 58. A process in accordance with Claim 56 wherein
in step c) there is used from 10      5 to 15 molar equivalents of
4-pentynoic acid per molar equivalent of starting hemi-   --10 acetal. 59.
A process in accordance with Claim 56 wherein in step e) there are used
from 4 to 6 molar equivalents of lithium dimethylcopper.              ----
60. A process in accordance with Claim 56 wherein the compounds obtained
are 15      racemates.
15 61. Process for the production of a racemic or 8R-antimeric compound
selected    ---- from the group of those represented by the following
formula [err] 



wherein 20          R is hydrogen, a  lower alkyl group of  1 to 4 carbon
atoms, or the pharmaceutic-  20 ally acceptable, non-toxic salts of
compounds in which R is hydrogen;  ----- [err] is hydrogen, methyl or
ethyl; R2 is hydrogen, o-, m- orp-halo (fluoro, chloro -or bromo), o-, m-
or p-trifluoro- methyl, o-, m- or p-lower alkyl or  o-, m- or p-lower
alkoxy, and the wavy 25              lines [err] indicate the [err] or
[err]  configuration or mixtures thereof, provided  25 that when [err] is
[err], the hydroxyl group, attached to the same carbon atoms as [err] is
[err] and  when [err] is  [er], the hydroxyl group, attached to the same
carbon atom at [err] is [err] which comprises  one or more of the
following steps: 30          (a) saponifying a compound of the formulas:
--                          30 [err] wherein [err] and the wavy lines (err)
are as defined above; [err] is ,methyl- or ethyl; and Ac is acetyl; to
obtain a compound of the formulas: [err] 35
35 wherein [err] , [err] and the wavy lines [err] are as defined above; (b)
converting a free acid compound to an alkyl ester or pharmaceutically
acceptable salt thereof.           -    41
1,546,823                                      41 62. A pharmaceutical
composition comprising a racemic or 8R-antimeric com- pound selected from
the group of those represented by the following formula [err] wherein 5
R is  hydrogen, a lower alkyl group of 1 to 4 carbon atoms, or the
pharmaceutic-  5 ally acceptable, non-toxic salts of compounds in which R
is hydrogen; [err] is hydrogen, methyl or ethyl; [err] is hydrogen, o-, m-,
or p-halo (fluoro, chloro or bromo), o-, m- or p-trifluoro- methyl, o-, m-
or p-lower alkyl or o-, m- or p-lower alkoxy, and the wavy 10
lines (err) indicate the [err] or [err] configuration or mixtures thereof,
provided that  10 when [err] is a, the hydroxyl group, attached to the same
carbon atom as [err] is  [err] and when [err] is [err] the hydroxyl group,
attached to the same carbon atom as [err] is [err] and a pharmaceutically
acceptable carrier. 15           63. A compound according to claim 1 as
exemplified herein.                    15 64. A process for the production
of a compound of claim 1 according to the invention as described herein.
65. A compound according to claim 1 whenever prepared by a process
according to any one of claims 49 to 61 and 64. 20           66 A
pharmaceutical composition comprising a compound according to any        20
one of claims 2 to 48, 63 and 65, and a pharmaceutically acceptable
carrier. MEWBURN, ELLIS & CO. Chartered Patent Agents. 70/72 Chancery Lane,
London, WC2A lAD. Agents for the Applicants. Printed for Her Majesty's
Stationery Office, by the Courier Press, Leamington Spa, 1979 Published by
The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    



- -                      ' SPECIFICATION No.  1,546,823 Page 7, line 17,
delete. for (second occur- ence) insert Page 8, line 59, for three read
free Page 9, line 39, for in read is   . Page 13, line 30,  delete  acid
(second occur- rence Page 15, line 20, for bitetrahydro read bis-
tetrahydro- Page 17, line 34, for 3,937, read 3.937, for 3,326, read 3.326,
Page 20, line 31, for cylophen read cyclopent Page 25, line 38, for
diazomethane read diazo- ethane Pap 29, line 16, for if read of Page 7,
line 26, delete existing formula XII insert [err] Page 35, line 45, delete
existing formula insert [err] THe PATENT OFFICE 28th September, 1979    


