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@ 15-DEOXYPROSTAGLANDIN DERIVATIVE.

@ A 15-deoxyprostaglandin derivative of general formula (I) and an intraocular pressure depressant containing
said derivative or a pharmaceutically acceptable salt thereof as the active ingredient. In formula (1), (a) is a five-
membered ring selected from among (b), (c), (d), (e), (f); R' represents hydrogen or lower alkyl; and R?
represents Cs to Ci12 alkyl, Cs to C12 alkenyl or Cs to C12 alkadienyl, provided that a compound of formula (Il)
(wherein R' represents H or CHjs) is excluded.
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The present invention relates to 15-deoxyprostaglandin derivatives and to pharmaceutical composition
containing the same.
Prostaglandins are a class of physiologically active substances which are derived from eicosapolyenoic
acid such as arachidonic acid through biosynthetic pathway in animal tissues and have, as a fundamental
5 chemical structure, prostanoic acid of the formula:

“\\‘\/\/\/COOH a chain

w chain

10

Prostaglandins are produced through biosynthesis in various tissues, and classified into several families.
15 Thus, prostaglandins are categorized into A - J groups depending on the position of oxgen atom attached to
the 5 membered ring moiety and the position of a double bond in the ring moiety. Alternatively,
prostaglandins can be categorized into 3 groups depending on the number of bouble bonds in the side
chains. As a result, prostaglandins are designated as PGA,, PGE;, PGF,,, according to both categoriza-
tions.
20 Prostaglandins possess as a whole diverse bioactivities, which include, for example, vasodilator activity,
platlet aggregation-inhibiting activity, uterotonic activity, gastrointestinal motility-promoting activity, etc.
Futher, some prostaglandins have intraocular pressure-reducing activity. For example, Japanese Patent
Publication (kokai) No. 1418/1984 describes that PGF,, has high intraocular pressure-reducing activity and
that 15-keto-PGF,, has the same activity although it is less potent. However, these natural prostaglandins
25 are chemically and biologically labile, and are easily subject to metabolic degradation because they contain
in the chemical structure a labile ally alcohol moiety comprising a double bond between 13 and 14 positions
and a hydroxy group at 15 position in » chain.
13,14-Dihydro-15-ketoprostaglandin which is a metabolic product of prostaglandins has been known as
a compound which does not contain the labile moiety and has been known to be a useful compound having
30 the intraocular pressure-reducing activity.
The inventors of the invention have found new useful compounds by screening a large amount of
prostaglandin derivatives which are stable and capable of being chemically synthesized.
Thus, the present invention provides 15-deoxyprostaglandin derivatives of the formula (1):

35
« CH>CH=CH(CH,) COOR?

w . (1)
in which

45

50
is a 5 membered ring which is selected from a group consisting of

55
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R' is hydrogen or lower alkyl;
10 R?is Cs-Cy2 alkyl, C¢-C12 alkenyl or C¢-C12 alkadienyl;
provided that the compound of the following formula is excluded:

15

20
wherein R' is hydrogen or methyl;
or pharmaceutically acceptable salts thereof. The term "Cg-C12 alkyl" in the definition of R? refers o hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dodecy!l. R> may be an unsaturated haydrocarbon chain containing one
or more double bonds, with Cs-C1o alkenyl or Cg-C1o alkadienyl being preferred. Specific examples of the
25 unsaturated hydrocarbon chain are 1-hexenyl, 2-hexenyl, 1,3-hexadienyl, 1-heptenyl, 2-heptenyl, 1,3-
heptadienyl, 1-octenyl, 2-octenyl, 1,3-octadienyl, 1-nonenyl, 2-nonenyl, 1,3-nonadienyl, 1-decenyl, 2-de-
cenyl, 1,3-decadienyl, 1-undecenyl, 2-undecenyl, 1,3-undecadienyl, 1-dodecenyl, 2-dodecenyl, and 1,3-
dodecadienyl.
Further, 15-deoxyprostaglandin derivatives of the above foumula in which

30
35 is

are also preferred.
40 15-Deoxyprostaglandin derivatives of the formula (I) include all of the stereocisomers and mixture

thereof.

As another embodiment, the invention provides a new formulation which is useful as an intraocular
pressure-reducing agent. The inventors of the invention found that derivatives of conventional prostaglan-
dins which are derived from said conventional prostaglandins by deleting the hydroxy group at 15-position

45 are more stable, particularly in liquid phase, than the conventional prostaglandins, and that they show the
intfraocular pressure-reducing activity. Thus, the invention provides a new use of these derivatives. In
particular, the compounds of the invention as described above have a significant intraocular pressure-
reducing activity, while they do not produce any side effects such as hyperemia of conjunctiva, and initial
increase in intraocular pressure which are often observed in known prostaglandins. Accordingly, the 15-

50 deoxyprostaglandins of the invention may be a therapeutical agent useful for treating an ocular disease, in
particular glaucoma, which is assumed to be caused by increased intaocular pressure.

The term "15-deoxyprostaglandin derivatives" used in the specification and the claims refer to any
derivatives from natural prostaglandins (preferably, PGA, PGAz, PGB, PGB, PGE1, PGE>, PGEs, PGFy,,
PGF,,, PGF3,, PGJ1, or PGJz2), which lack the hydroxy group at 15 position in the » chain. Said « chain

55 may be saturated or unsaturated, and may have one or more double and/or triple bonds. Further, the
double bonds may be E form, Z form or a mixture thereof. Preferably, however, the o chain has Z form and
the w chain has E form. Further, the derivatives of the invention include those in which the terminal carbon
in the » chain (20 position) is bound to a lower alkyl or a lower alkenyl. The derivatives may have 2 - 4
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asymmetric carbon atoms. The invention includes all of the optical isomers and the mixture thereof.
Among the 15-deoxyprostaglandin derivatives of the invention which are useful as an intraocular
pressure-reducing agent, preferred derivatives are those having the formula (I):

i  CH,CH=CH(CH,) sCOOR"
(1)
2

10 R

in which
15
20

is a 5-membered ring selected from

HO,,
” HO.,
and ;
HO )

30

R' is hydrogen or lower alkyl;

R? is Cs-C12 alkyl, Cs-C12 alkenyl or Cs-C12 alkadienyl;

or pharmaceutically acceptable salts thereof.
35 Most preferred derivatives are (5Z,13E,9S8,11R)-9,11-dihydroxy-5,13-prostadienoic acid of the formula:
40

45 or pharmaceutically acceptable salts or esters thereof. Among the above preferred derivatives, a sodium
salt of (5Z,13E,9S,11R)-9,11-dihydroxy-5,13-prostadienoic acid is especially preferred in the light of solubil-
ity in water.

It should be noted that (5Z,13E,9S,11R)-9,11-dihydroxy-5,13-prostadienoic acid of the formula:

50

N\ C0,H

55 HO\\‘

and methyl ester thereof have been described in Gorman, Proc., Natl., Acad., Sci., U.S.A. 74 vol.,9,4007-
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