1 DESCRIPTION PHARMACEUTICAL COMBINATION OF OPIOID AND PROSTAGLANDIN
COMPOUND 5TECHNICAL FIELD [0001]The present invention relates to a pharmaceutical
combinationcomprising an opioid and a specific prostaglandin compound for the treatment of pain from
various etiologies. 10[0002]The endogenous opioid system is a major inhibitory system in the central
nervous system and plays a pivotal role in the modulation of pain. Activation of opioid receptors results
in analgesia and anti-hyperalgesia in experimental models and in the clinic. The use of 15 opioids is
affected by a number of known side-effects and disadvantages such as a decrease in attention and
concentration due to sedation, constipation an| éﬁwﬁg%depression after taking the drug as well as
the risk of drug abuse and drug addiction. Morphine’is a standard drug 20 used for the treatment of
moderate or heavy cancer pain, and oxycodone places a substituted drug of morphine. It is reported
that oxycodone causes severer constipation than morphine. [0003]Prostaglandins (hereinafter,
referred to as PGs) 25are membergofelassuaf mrganicosar boxylioacids, which are 2

OPIOID AND PROSTAGLANDIN COMPOUND
5 TECHNICAL FIELD
[0001] The present invention relates to a pharmaceutical
combination comprising an opiloid and a specific
prostaglandin compound for the treatment of pain from
various etiologies.

10 [0002] The  endogenous oploid system 1s & major
inhibitory system in the central nervous system and plays a
pivotal role in the modulation of pain. Activation of
opiocid receptors results in analgesia and anti-~hyperalgesia
in experimental models and in the clinic. The use of

15 opioids is affected by a number of known side-effects and
disadvantages suchl ags a decrease in attention and
concentration due to sedation, constipation and respiratory
depression after taking the drug as well as the risk of

drug abuse and drug addiction. Morphine is a standard drug

20 used for The treatment of moderate ofAhéavy cancer pain,
and oxycodone places a substituted drug of morphine. It is
reported that oxycodone causes severer constipation than
morphine.

[0003] Prostaglandins (hereinafter, referred to as PGs)

25 are members of class of organic carboxylic acids, which are




contained in tissues or organs of human or other mammals, and exhibit a wide range of physiological
activity. PGs found in nature (primary PGs) generally have a prostanoic acid skeleton as shown in the
formula (A): (a chain) [0004]PGs are classified into several types according to the structure and
substituents on the five-membered ring, for example, Prostaglandins of the A series (PGASs); 10
Prostaglandins of the B series (PGBs); 0 Prostaglandins of the C series (PGO0s); NA9
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[0004] PGs are classified into several types according

to the structure and substituents on the five-membered ring,
for example,

Prostaglandins of the A series (PGAS);
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Prostaglandins of the B series (PGBs):;
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Prostaglandins of the C series (PGCs):;

WO




Prostaglandins of the D series (PGDs); Prostaglandins of the E series (PGEs); Hd 5Prostaglandins of
the F series (PGFs); HQ HO' and the like.Further, they are classified into PGis containing a
13,14-double bond; PG2s containing, 5,6- and 13,14-double bonds; and PG3s containing 5,6-, 13,14-
10 and 17,18-double bonds. PGs are known to have various pharmacological and physiological
activities, for example, vasodilatation, inducing of infeammation, platelet aggregation,stimulating
uterine muscle,stimulating intestinal muscular activity, anti-ulcer effects and the 15like. [0005]U.S.
Patent Nos. 5,225,439, 5,166,174, 5,284,858,

Prostaglandins of the D series (PGDs);

Q

Prostaglandins of the E series (PGEs);

o)

¢

HO

5 Prostaglandins of the T series (PGFs);

HO,
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and the like. Further, they are classified into
PGis containing a 13,14-~double bond; PGzs containing, 5,6-
and 13,14-double bonds; and PGss containing 5,6+, 13,14~
10 and 17,18-double bonds. PGs are known to have various
pharmacological and physiological activities, for example,
vasodilatation, inducing of inflammation, platelet
aggregation, stimulating uterine muscle, stimulating
intestinal muscular activity, anti-ulcer effects and the

15 like.
[0005] U.S. Patent Nos. 5,225,439, 5,166,174, 5,284,858,

5,428,062, 5,380,709, 5,876,034 and 6,265,440 describe that



5,428,062, 5,380,709, 5,876,034 and 6,265,440 describe that 4 certain prostaglandin E compounds
are effective for the treatment of ulcers such as duodenal ulcer and gastric ulcer. [0006]U.S.Patent
No0.5,317,032 to Ueno et al. 5 describes prostaglandin analog cathartics, including the existence of
bicyclic tautomers and U.S. Patent No. 6,414,016 to Ueno describes the bicyclic tautomers as having
pronounced activity as anti-constipation agents. The4bicyclic tautomers, substituted by one or more
halogen 10 atoms can be employed in small doses for relieving constipation. At the 0-16 position,
especially, fluorine atoms, can be employed in small doses for relieving constipation. [0007]U.S.Patent

No0.6,982,283 to enoetal. 1 cribes Iandln C mpound 5 |.for the treatment of
drug-induced constapaﬂloﬁ RIBSE) j% %lfegEfSNoof%ﬂrﬁ “to Ueho e#l (;éescrlbe%s prt%)r?slfaaglandln
compound opeps and-agtivajes chlpdde chanaels espggiay, 010 CH?&‘B@E'%&H&“‘E 6? speciglly 010-2
20channel. [0009]U.S Patent publication N0.2003/0166632 to Ueno described 010-2 channel opener

is effective forthedreatment of a disease or a condition responsive to opening of 010-2 channel.
25[0010]U.S. Patent publication. N0.2003/0119898 to Ueno

[0006] U.s. Patent No. 5,317,032 to Ueno et al.
5 describes prostaglandin analog cathartics, including the
existence of Dbicyclic tautomers and U.S. Patent No.

6,414,016 to Ueno describes the bicyclic tautomers as
having pronounced activity as anti-constipation agents.
The bicyclic tautomers, substituted by one or more halogen
10 atoms can be employed 1in small doses for relieving
constipation. AL the C-16 position, especilally, fluorine

atoms, can be emploved in small doses for relieving

constipation.
[0007] U.s. Patent No. 6,982,283 to Ueno et al.
15 describes prostaglandin compound 1s useful for the

treatment of drug-induced constipation.

[0008] U.S. Patent No.7064148 to Ueno et al. describes
prostaglandin compound  opens and activates chloride
channels, -especially ClC channels, more especially ClC-2

20 channel.

[0009] U.S Patent publication No.2003/0166632 to Ueno
described ClC-2 channel opener 1s effective for the
treatment of a disease or a condition responsive to opening
of ClC-2 channel.

25 100107 U.S. Patent publication No0.2003/0119898 to Ueno




5 et al. describes specific composition of a halogenated prostaglandin analog for the treatment and
prevention of constipation. [0011]U.S. Patent publication N0.2004/0138308 to Ueno et al. describes
chloride channel opener, especially a prostaglandin compound for the treatment of abdominal
discomfort, and the treatment of functional gastrointestinal disorders such as irritable bowel syndrome
and functional dyspepsia. 10DISCLOSURE OF THESINVENTION [00121The present invention relates
to a pharmaceutical combination comprising: (a) an plaid and (b) a prostaglandin (PG)
compound represented by the 15formula (1): wherein L, M and N are hydrogen, hydroxy, halogen,
lower alkyl, hydroxv ower)alkvl, #Wer alkano ony or oxo, wherein atieast one.of L ang V\%IS a group

other than 20hydrogen and the-five:mEmber &?ngcﬁ%%)/oﬁé\}:el gfeast orfe oﬁ%?egﬁf)l

prostaglandin analog for the treatment and prevention of

constipation.
[0011] U.S. Patent publication No.2004/0138308 to Ueno
5 et al. describes chloride channel opener, especlally a

prostaglandin compound for tThe treatment of abdominal
discomfort, and the treatment of functional
gastrointestinal disorders such as irritable bowel syndrome
and functional dyspepsia.
10 DISCLOSURE OF THE INVENTION
[0012] The present invention relates to a pharmaceutical
combination comprising:
{a) an opioild and
(b} a prostaglandin (PG) compound represented by the

15 formula (I):

F%“_—A

B—Z—Ra
M

wherein L, M and N are hydrogen, hydroxy, halogen,

lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein at least one of L and M 1s a group other than

20 hydrogen, and the five-membered ring may have at least one

double bond;




A.is -CH3, or -CH20H, -000H20H, -COOH or a functional derivative thereof; B is single bond,
-0OH2-C112-, -CH=CH-, -C=C-, -CH2-CH2- CH2-, -CH=CH-CH2-, -CH2-CH=CH-,or -CH2-CEC-; Z is
wherein R4 and RB are hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or hydroxy(lower)alkyl,
wherein R4 and R5 are not hydroxy and lower alkoxy at the same 10time; Ri is a saturated or
unsaturated bivalent lower or medium aliphatic hydrécarbon residue, which is unsubstituted or
substituted with halogen, alkyl, hydroxy, oxo, aryl or heterocyclic group, and at least one of carbon 15
atom in the aliphatic hydrocarbon is optionally substituted by oxygen, nitrogen or sulfur; and Hais
a saturated or unsatirag%d lower or meq_i&ll[p@_&iphaltii%gﬁg carbg&g sidue, which is unsubstituted or

substituted with halogen, 0xo; ’dr8>‘?y, loWer alkyl, Towe alkoxy, ower %kangﬁoxy,
cyclo(lower)al@élr%gggggeg}@éwgﬂ, aryl, arylcxy, heterocyclic group or hetrocyclic-oxy group; lower
alkoxy; lower alkanoyloxy; cyclo(lower)alkyl; cyclo(lower)alkyloxy; aryl; aryloxy; 7 heterocyclic group;

heterocyclic-ox7 grogp,;proyidedhtbai,Bads subsfituied by hategen.or Zis0=0. [0813]By;combining an
opioid and a PG compound of i

CHy;~, -~CH=CH-CH;—~, -CH;-CH=CH-, -C=C-CH,;—~ or -CH;-C=C-;

5 Z 1s

/
N
O—O

? or single bond

wherein Ry and Rs are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein
R, and Rs are mnot hydroxy and lower alkoxy at the same

10 time;

R; 1s a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted with halogen, alkyl, hydroxy,
oxo, aryl or heterocyclic group, and at least one of carbon

15 atom in the aliphatic hydrocarbon is optionally substituted
by oxygen, nitrogen or sulfur; and

Ra 1s a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which 1is unsubstituted or
substituted with halogen, oxo, hydroxy, lower alkyl, lower

20 alkoxy, lower alkanoyloxy, cyclo (lower)alkyl,
cyclo(lower)alkyloxy, aryl, aryloxy, heterocyclic group or
hetrocyclic-oxy group; lower alkoxy; lower alkanoyloxy;

cyclo (lower)alkyl:; cyclo (lower)alkyloxy; aryl; arvlioxy;




formula (1), the effect of the opioid is augmented and/or 5the adverse side effect of the opioid such as
constipation is well suppressed. [0014]Especially, the present invention also relates to a
pharmaceutical combination comprising: (a) an oxycodone, and 10(Jo) a prostaglandin (PG)
compound represented by the formula (). [0015]In another aspect of the invention, there is provided a
pharmaceutical composition comprising: (a) a pharrfiaceutically effective amount of an opioid such
15as oxycodone, and (b) apharmaceuticallyeffectiveamountofa prostaglandin (PG) compound
represented by the formula (I) in association with a pharmaceutically suitable excipient. According

fthe present iyention the 20compgsition comprising the o compounds may b forulated

Ra 1s substituted by halogen or Z is C=0.
[0013] By combining an opioid and a PG compound of
formula (I), the effect of the opioid is augmented and/or
5 the adverse side effect of the oploid such as constipation
is well suppressed.
[0014] Especially, the present invention also relates to
a pharmaceutical combination comprising:
(a) an oxycodone, and
10 (b) a prostaglandin (PG) compound represented by the
formula (I).
[0015] In another aspect of the invention, there Iis

provided a pharmaceutical composition comprising:

(a) a pharmaceutically effective amount of an opioid such
15 as oxycodone, and
(b) a pharmaceutically effective amount of a

prostaglandin (PG) compound represented by the formula (I)
in assoclation with a pharmaceutically sultable excipient.
According to the present invention, the
20 composition comprising the two compounds may be formulated
in a single dosage unit or separate dosage units.
[0016] Further more, the present invention provides a
method for treating a condition or disease which is one of
the indications for opioid use, which comprises

25 administering a combination of:




in a single dosage unit or separate dosage units. [0016]Further more, the present invention provides a
method for treating a condition or disease which is one of theindicationsforopioid use,whichcomprises
25administering a combination of: 8 (a) a pharmaceutically effective amount of an opicid such as
oxycodone, and (b) a pharmaceutically effective amount of a prostaglandin. (PG) compound
represented by the formula (I) 5to a patient in need thereof. According to the present invention,
the (a) and (b) compounds may be administered simultaneously, separately or sequentially.
DETAILED DESCRIPTION OF THE INVENTION 10[0017] (a) Opioid The term "opioid" as used
herein refers to all drugs, both natural and synthetic, with morphine-like actions. An opioid suitable for

the present invéntiort isFEsHataIRFSeeatetvroth tRe giBEp TBRBHSIMY alféhtaRi: N Iptddine,

alphaprodine, anileridine, benzylmaorphine, bezitramide, buprenorphine, butorphanol, clonitazene,
codeine, cycloarsbh%ﬁ}ﬁce%doonﬁloerbhﬁnne?dextromoramide,dezocine,
(b) a pharmaceutically effective amount of a prostaglandin
(PG) compound represented by the formula (I)
5 to a patient in need thereof.
According to the present invention, the {(a) and
(b)  compounds nay be admninistered simultaneously,
separately or seguentially.
DETAILED DESCRIPTION OF THE INVENTION
10 [0017]
{a) Opioild
The term "opiold" as used herein refers to all drugs,

both natural and synthetic, with morphine-like actions. An

opioid suitable for the present invention is especially

15 selected from the group comprising alfentanil, allylprodine,
alphaprodine, anileridine, benzylmorphine, bezitramide,
buprenorphine, butorphanol, cleonitazene, codeing,
cyclorphan, desomorphine, dextromoramide, dezocine,

diampromide, dihydrocodeine, dihydromorphine, eptazocine,

20 ethylmorphine, fentanvyl, hydrocodone, hydromorphone,
hydroxypethidine, levophenacylmorphan, levorphanol,
lofentanil, methylmorphine, morphine, necomorphine,

normethadone, normorphine, opium, oxycodone, oxXymorphone,
pholcodine, profadol sufentanil, pharmaceutically

25 acceptable salts thereof, and mixtures thereof. The



diampromide, dihydrocodeine, dihydromorphine, eptazooine
20ethylmorphine,fentanyl,hydrocodone,hydromorphone,
hydroxypethidine,levophenacylmorphan,levorphanol, lofentanil, methylmorphine, morphine,
necomorphine, normethadone, noLmarohine, opium, oxycodone, oxymorphone, pholcodine, profadol
sufentanil, pharmaceutically 25acceptable salts thergof, and mixtures thereof.The preferable example
of opioid is oxycodone. [0018] (b) The compound of formula. (1) The nomenclature of the
prostaglandin compounds used 5herein is based on the numbering system of the prostanoic acid
represented in the above formula W.  The formula (A) shows a basic skeleton of the 0-20 carbon
atoms, but thé®pREISEr erfioRHR Hot imitioltlose MR H58ame number of carbon atoms. in
the 10 formul é@z,gtpe numbering of the carbon atoms which constitute the basic skeleton of the PG
compounds starts at'the carboxylic acid (humbered 1), and carbon atoms in the a-chain are numbered

2 to 7 towards the five-mempgred.gng.tiosedr the rngare § fo 12, and those in the w-chain are 13 to
20. When the number of carbon atoms is decreased in the a-chain, the number is deleted in the order
starting from position Zriandnshen d1e sumbes of EaEO - atoiAg i e easethivdhed-cligky compounds
are named as substitution compounds having respective substituents at 20 position 2 in place of the
carboxybgroupguG-dinSihslady swherthechembemnbecarbpnsatesns decigasedio shiemo-chain, the
number is deleted in the order starting from position 20; and when the number of carbon atoms is

increased in tRE WACKSIRT BReBARONRoRTEhEPENE pbSitidhlZ0 4Pe named as substituent .

Stereochemistry of the compounds is the same
y T%e @grmuQa }A? shows a basic skeleton of the C-20

carbon atoms, but the present invention is not limited to
those having the same number of carbon atoms. In the
10 formula (A), the numbering of the carbon atoms which
constitute the basic skeleton of the PG compounds starts at
the carboxylic acid (numbered 1), and carbon atoms in the
o—-chaln are numbered 2 to 7 towards the five-membered ring,
those in the ring are 8 to 12, and those in the w-chain are
15 13 to 20. When the number of carbon atoms is decreased in
the o-chain, the number is deleted in the order starting
from position 2; and when the number of carbon atoms is
increased in  the o-chain, compounds are named as
substitution compounds having respective substituents at
20 position 2 in place of the carboxy group (C~1). Similarly,
when the number of carbon atoms 1s decreased in the w-chain,
the number is deleted in the order starting from position
20; and when the number of carbon atoms 1s increased in the
w-chaln, the carbon atoms beyond position 20 are named as

25 substituents. Stereochemistry of the compounds is the same




10 as that of the above formulaunless otherwise specified. [0019]In general, each of the terms PGD,
PGE and PGF represents a PG compound having hydroxy groups at positions 9 and/or 11, but in the
present specification, these terms 5 also include those having substituents other than the hydroxy
group at positions 9 and/or 11. Such compounds are referred to as 9-dehydroxy- 9-substituted-PG
compounds or 11-dehydroxy-11-substituted-PG compmounds. A PG compound having hydrogen in
place of the hydroxy group is simply 10named as 9- or 11-deoxy-PG compound. [0020]RS stated
above, the nomenclature of the PG compounds is based on the prostanoic acid skeleton. However, in
case the compound has a similar partial structure as a prostaglandin, the abbreviation of "PG" may 15

be used. Thu% PEtoMpobia Gtaiieh BRci%ings Exterttiet By t\%}%%]f%ﬁ%t&%%?ﬂ%%iﬁhaving '

carbon atoms | -chain_is named as 2-decarboxy-2-(2-carboxye -PgG%om %Jnlg pimilarly, a
PG compoundt%é@%g 11 cg%oﬂear%grrn% ih the %%ch%ll)én ighr(learl;ﬂlceedr as 2- ecérboxy-f%ﬁ-car%oxybutyl)-

20 PG compoypd, Eudhes %P%CQ‘&RBHHH&W&%H%"EE}@P;J%%)@%%%b)ﬁﬁwﬁd@s{'@%@éoms, that is,

having 10 carbon atoms in the co-chain is named as 20-ethy compound. These compounds,
however, mayalsahedramed ascerding ththedkRAC haspenclaiures 250024 Fsxamplesof the
analogs (including substituted 11 derivatives) or derivatives include a PG compound of which carboxy
group ab the end of a-thailtisestehfied; a cemipoundobwhichierdhain fertendedz physiciogically
acceptable salt thereof; a compound having a double bond at 2-3 position or a triple bond at position
5-6, a compoUHEARAHg BLHaENtRY Bt pbeiton’3 2596 16, 117, 1851 an®BPoB-aRda Eompound

e Ao (oM Aol o oL pesion 2 il el pe oy
e S L4 s S e Pl S o
having hydrogen in place of the hydroxy dgroup is simply

10 named as 9- or 1ll-deoxy-PG compound.

[0020] As stated above, the nomenclature of the PG
compounds 1s based on the prostancic acid skeleton.
However, in case the compound has a similar partial
structure as a prostaglandin, the abbreviation of "PG" may

15 be used. Thus, a PG compound of which o~chain is extended
by two carbon atoms, that 1s, having 9 carbon atoms in the
o—-chain 1s named as 2-decarboxy-2- (2-carboxyethyl) -PG
compound. Similarly, a PG compound having 11 carbon atoms
in the o~chain is named as 2-decarboxy-2- (4-carboxybutyl)-

20 PG compound. Further, a PG compound of which e-chain is
extended by two carbon atoms, that 1s, having 10 carbon
atoms in the o-chain is named as 20-ethyl-PG compound.
These compounds, however, may also be named according *to

the IUPAC nomenclatures.

25 [0021) Examples of the analogs (including substituted




15 chlorine and fluorine, and aryloxy such as trifluoromethylphenoxy. Preferred substituents at position
17 include lower alkyl such as methyl and ethyl, hydro 7, halogen atoms such as chlorine and fluorine,
aryloxy such as triflucromethylphenoxy. Preferred substituents at 20 position 20 include saturated or
unsaturated lower alkyl such as 01-4 alkyl, lower alkoxy such as 01-4 alkoxy, and lower alkoxy alkyl
such as 01-4 alkoxy-C1-4 alkyl. Preferred sn'flstuentgjat position 5 include halogen atoms such as
chlorine and fluorine. Preferred substituents at 25Position 6 include an axo group forming a carbonyl
group. Stereochem stry of PGs having hydroxv, lower alkyl or hydroxy(lower)alkyl substituent at
position 9 and/or 11 may be a, p or a mixture thereof. [0023]Further, the above analogs or derivatives
may be 5 compdtnda haVify af eIk EpEbERg/|, Byelbafe/Icxy %h@ﬁ@WW%h@ﬁylé}éGB at the end
of the cu-chain wfnjere the chain is shorter than the -grimary PGs. [0024]A ség%:ﬂ%grostaglandin

n W

compound us&d TP préSentinvértior i€ reffésented 15 formuts (1)° &F&H LM and N are

D et e e e T S L R el
one 15double hopshtable salt thereof; a compound having a double bond at
5 2~3 position or a triple bond at position 5-6, a compound
having substituent(s) at position 3, 5, 6, 16, 17, 18, 19
and/or 20; and a compound having lower alkyl or a hydroxy
{lower) alkyl group at position 8 and/or 11 in place of the
hydroxy group.

10 [0022] According to the present invention, preferred
substituents at position 3, 17, 18 and/or 19 include alkyl
having 1-4 carbon atoms, especially methyl and ethyl.
Preferred substituents at position 16 include lower alkyl
such as methyl and ethyl, hydroxy, halogen atoms such as

15 chlorine and fluorine, and aryloxy such as
trifluoromethylphenoxy. Preferred substituents at position
17 include lower alkyl such as methyl and ethyl, hydroxy,
halogen atoms such as chlorine and fluorine, aryloxy such
as trifluoromethylphenoxy. Preferred substituents at

20 position 20 include saturated or unsaturated lower alkyl
such as Cl-4 alkyl, lower alkoxy such as Cl-4 alkoxy, and
lower alkoxy alkyl such as Cl-4 alkoxy-Cl-4 alkyl.
Preferred substuents at position 5 include halogen atoms
such as chlorine and fluorine. Preferred substituents at

25 position 6 include an oxo group forming a carbonyl group.



Ais -CH3, or -CH20H, -000H20H, -COOH or a functional derivative thereof; B is single bond,
-CH2-0H2-, -CH=CH-, -C=C-, -0H2-CH2- CH2-, -CH=CH-0H2-, -CH2-CH=CH-, -C=C-CH2- or
-C112-C=C-; 202 is 13 or single bond wherein R and R5 are hydrogen, hydroxy, halogen, lower
alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein R4 and R5 are not hydroxy and lower alkoxy at the
same time; is a saturated or unsaturated bivalent lower or medium aliphatic hydrocarbon
residue, which is =substituted or substituted with halogen, alkyl, hydroxy, oxo, aryl or heterocyclic
group, and at least one of carbon 10 atom in the aliphatic hydrocarbon is optionally substituted by
oxygen, nitrogen or sulfur; and Ra is a saturated or unsaturated lower or mem aliphatic

hydrocarbon resiieS WHigH Rdisubstitufét or LaBfEte Wit RRiogenCBRE, hidroky, ISter alkyl,
lower 15 alkogg(lj]or\ggr ?lfgxﬂgéél%%k?/YLCIQQB‘Q’\?J{)@B@QI&C%Q&O%%‘@%Q@ I%(ya%@ab ryjexy, figterocyclic
cyclic-0 r

group or hetro y group; lower alkoxy; lower alkanoyloxy; cyclo(lower)alkyl;
cyclo(lower)alkyoxy; aryk.aryloxyihetesoeydicgroup; heterocyclic-oxv group, provided that 20Ra is

substituted by halogen or Z is C=0. [0025]A preferred compound used in the present invention is
represented by dlbe farmulafliyther, the above analogs or derivatives may be
5 compounds having an alkoxy, c¢ycloalkyl, cycloalkyloxy,
phenoxy or phenyl group at the end of the we-chain where the
chain is shorter than the primary PGs.
[0024] A specific prostaglandin compound used in the

present invention is represented by the formula (I):

L
R1""""’A

B—Z—Ra
10 M

wherein L, M and N are hydrogen, hydroxy, halogen,
lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein at least one of L and M i1s a group other than
hydrogen, and the five-membered ring may have at least one

15 double bond;

A is -CHis, or -CH,OH, ~-COCH,O0H, -COOH or a functional
derivative thereof;

B is single bond, ~CH;~CHp-, -CH=CH-, -C=C-, ~CHp~CHg-
CHz—, -CH=CH-CH,;-, -CHp;~CH=CH-, ~C=C-CHz- or -CHp-C=C-;

20 7 is



14 wherein L and 11 are hydrogen atom, hydroxy, halogen, lower alkyl, hydroxy(lower)alkyl, lower
alkancyloxy or oxo, wherein at least one of L and M. is a group other than 5hydrogen, and the
five-membered ring may have one or more double bonds; A is -CH3, or -CH20H, -COCH20H,
-COQ' or a functional derivative thereof; B is single bond, -CH2-C}12-, -CH-CH-,-CH2-CH2- 10CH2-,
-CH=CH-0H2-, -CI2-CH-CH-, -C----C-CH2- or -CH2-C&-; Z is wherein R4 and R5 are hydrogen,
hydroxy, halogen, lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein R4 and R5 are not hydroxy
and lower alkoxy at the same time; X, and X2 are hydrogen, lower alkyl, or halogen;

C

N/ |

R4 Rs Ry Rs O or single bond

wherein R, and Rs are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein
Ry and Rs are not hydroxy and lower alkoxy at the same

5 time;

R:; 1s a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted with halogen, alkyl, hydroxy,
0x0, aryl or heterocyclic group, and at least one of carbon

10 atom in the aliphatic hydrocarbon is optionally substituted
by oxvgen, nitrogen or sulfur; and

Ra 1s a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, oxo, hydroxy, lower alkyl, lower

15 alkoxy, Lower alkanoyloxy, cyclo (lower)alkyl,
cyclo(lower)alkyloxy, aryl, aryloxy, heterocyclic group or
hetrocyclic-oxy group; lower alkoxy; lower alkanovloxy:
cyclo (lower)alkyl; cyclo(lower)alkyloxy; aryl: aryloxy;
heterocyclic group; heterocyclic-oxy group, provided that

20 Ra 1s substituted by halogen or 7z is C=0.

[0025] A preferred compound used in the present

invention is represented by the formula (II):




15 mediumaliphatichydrocarbonresidue,which unsubstituted or substituted with halogen, alkyl,
hydroxy, oxo, aryl or heterocyclic group, and at least one of carbon atom in the aliphatic hydrocarbon
is optionally substituted 5by oxygen, nitrogen or sulfur; R2 is a single bond or lower alkylene; an
R3 is lower alkyl, lower alkoxy, lower alkanoyloxy, cyclo(lower)alkyl, cyclo(lower)alkyloxy, aryl, aryloxy,
heterocyclic group or heterocyclic-oxy group, provided that 10one of X1 and X2 is substituted by
halogen or Z is C=0. [0026] In the above formula, the term "unsaturated” in the definitions for R1 and
Ra is intended to include at least one or more double bonds and/or triple bonds that are isolatedly,
separately or serially present betyeen carbon 15 atoms of the main and/or side chains. According to
the usual nomenclature, an unsatgrated bond between two serial positions is represented by denoting
the lower number of the two positi@ns, and an unsaturated bond between two distal positions is
]The term "lower or medium aliphatic

ft bran ¥hed chain hydrocarbon grod) having 1 to 14 carbon atoms a
re pref¢rable) and lto1l )’25espeC|aIIy 1 to 8 carbon

80 _alerm covers fluor gl lorine,

IZ'"'C)'"FQ2—1Q3

wherein L and M are hydrogen atom, hydroxy, halogen,

lower alkyl, hydroxy{(lower)alkyl, lower alkanoyloxy or oxo,

wherein at least one of L and M 1is a group other than

5 hydrogen, and the five-membered ring may have one or more
double bonds;

A 1s —CHs, or -CH,;OH, -COCH,0H, -COOH or a functional

derivative thereof;

B is single bond, -CH,-CHy~, -CH=CH-, -C=C-, -CH;-CH,-
10 CHy—, =-CH=CH-CHz-, ~-CH,-CH=CH-, -C=C-CH:- or -CH,~C=C-;
Z is
C C

\
N
N
-
-
.
-
.
-
I
O O
psa——

Rs Rs

or single bond

wherein R4 and Rs are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein
15 Ry and Rz are not hydroxy and lower alkoxy at the same
time;
X; and X; are hydrogen, lower alkyl, or halogen;

R, 1s a saturated or unsaturated Dbivalent lower or




bromine and iodine. [0029]The term "lower" throughout the specification is intended to include a group
having 1 to 6 carbon atoms unless otherwise specified. [0030]The term "lower alkyl" refers to a straight
or branched chain saturated hydrocarbon group containing 1 to 6 carbon atoms and includes, for
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl and 10hexyl. [0031]The term
"lower alkylene" refers to a straight or branched chamsbivalent saturated hydrocarbon group containing
1 to 6 carbon atoms and includes, for example, methylene, ethylene, propylene, isopropylene,
butylene, 15isobutylene, t-butylene, pentylene and hexylene. [0032]The term "lower alkoxy" refers to a
group of lower alkyl-0-, wherein_lower alkyl is as defined above. [0033]The term "hydroxy(lower)alkyl"

refers to a loweF iyt as définéd-abbie whith s Sibshffted with St 1%t 200H& hvdroxy Gfoup such as
hydroxymethyl, - ixdroxygid Zhvdigxvatoyhand Jamgthylsudroxyeiv,  nyaroxy,
oxo, aryl or heterocyclic group, and at least one of carbon
atom in the aliphatic hydrocarbon is optlonally substituted
5 by oxygen, nitrogen or sulfur;
R; is a single bond or lower alkylene; and

Rs is lower alkyl, lower alkoxy, lower alkanoyloxy,
cyclo (lower)alkyl, cyclo (lower)alkyloxy, arvl, aryloxy,
heterocyclic groﬁp or heterocyclic-oxy group, provided that

10 one of X; and X; is substituted by halogen or Z is C=0.
[0026] In the above formula, the term "unsaturated" in
the definitions for R; and Ra is intended to include at
least one or more double bonds and/or triple bonds that are
isolatedly, separately or serially present between carbon
15 atoms of the main and/or side chains. According to the
usual nomenclature, an unsaturated bond between two serial
positions is represented by denoting the lower number of
the two positions, and an unsaturated bond between two
distal positions 1s represented by denoting both of the

20 positions.

[0027)] The term "lower or medium aliphatic hydrocarbon”
refers to a straight or branched chain hydrocarbon group
having 1 to 14 carbon atoms (for a side chain, 1 to 3
carbon atoms are preferable) and preferably 1 to 10,

25 especially 1 to 8 carbon atoms.



[0034]The term "lower alkanoyloxy" refers to a group represented by the formula RCO-0-, wherein
RC- is an acyl group formed by oxidation of a lower alkyl group as defined 25above, such as acetyl.
17 [0035]The term "cyclo(lower)alkyl" refers to a cyclic group formed by cyclization of a lower alkyl
group as defined above but contains three or more carbon atoms, and includes, for example,
cyclopropyl, cyclobutyl, cyclopentyl 5and cyclohexyl1[©036]The term "cyclo(lower)alkyloxy" refers to
the group of cyclo(lower)alky1-0-, wherein cyclo(lower)alkvi is as defined above. [0037]The term "aryl"
may include unsubstituted or substituted aromatic hydrocarbon rings (preferably monocyclic groups),
for example, phenyl, tolyl, xylyl. Examples of the substituents are halogen atom and halo(lower)alkyl,
wherein halogéﬂoa%tlgﬁ andtsweraTkyl Bre a8 e fin A abdvaY 198058 fHe- istm Ak Fefers to a
group repres%g%qn% eth%ﬁ%.miu@ipr‘fgf’ wherein Az is aryl as defined above. [0039]The term
"heterocyclic group™ may include mono- to tri-cyclic, preferably monocyclic heterocyclic group which is

5 to 14, preferably,d {0 10 mgmbered rngNAVING +hroughout the specification is

intended to include a group having 1 to 6 carbon atoms
5 unless otherwise specified.
(00307 The term "lower alkyl" refers to a straight or
branched chain saturated hydrocarbon group containing 1 to
6 carbon atoms and includes, for example, methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl and
10 hexyl.
[0031] The term "lower alkylene" refers to a straight or
branched chain bivalent saturated  Thydrocarbon group
containing 1 to 6 carbon atoms and includes, for example,
methylene, ethylene, propylene, i1sopropylene, butvlene,
15 isobutylene, t-butylene, pentylene and hexylene.
[0032] The term "lower alkoxy" refers to a group of
lower alkyl-0-, wherein lower alkyl is as defined above.
[0033] The term "hydroxy({lower)alkyl" refers to a lower
alkyl as defined above which is substituted with at least
20 one hydroxy group such as hydroxymethyl, l-hydroxyethyl, 2-
hydroxyethyl and l-methyl-l-hydroxyethyl.
[0034] The term "lower alkanoyloxy" refers to a dgroup
repregented by the formula RCO~0-~, wherein RCO- is an acyl
group formed by oxidation of a lower alkyl group as defined

25 above, such as acetyl.




20 optionally substituted carbon atom and 1 to 4, preferably 1 to 3 of 1 or 2 type of hetero atoms
selected from nitrogen atom, oxygen atom and sulfur atom. Examples of the heterocyclic group include
furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,
25pyrazolyl,furazanyl,pyranyl,pYridyl,pyridazinyl, 18 pyrimidyl,pyrazinyl,2-pyrrolinyl,pyrrolidinyl,2-
imidazolinyl, imidazolidinyl, 2-pyrazolinyl, pyrazolidinytj piperidino, piperazinvl, morpholino, indolyl,
benzothienyl, auinolyl, iscguinolyl, purinyl, guinazolinyl, carbazolyl, 5 acridinyl, phenanthridinyl,
benzimidazolyl, benzimidazolinyl, benzothiazolyl, phenothiazinyl. Examples of the substituent in this

case include halogen, and halogen substituted lower alkyl group, wherein halogen atom and lower
alkyl group arefi élg%d’e]scribeakéaooggfrf&[Oﬁ%?%ﬁe?%yﬁﬁmﬁ&ﬁ%é;cli&c-%ﬁef‘/rg?o § nfleans é?oup

represented b)ﬂt&%lgo”?%%@n'é'ﬁo'b‘ﬁ‘/heé?@ﬁ'% i%goqleteggcygic gIoHn.as | Wib%;}gggveaLOOM]The te

"functional derivative" of A includes salis(Preferably pharmaceutically acceptablé salts), 15ethers,
esters and amides: [Q042]Suitablepharsascaytically asceptablesalts: inglyde sopventionally used

non-toxic salts, for example a salt with an inorganic base such as an alkali metal salt (such as sodium
salt and potassiul sek) anfalkakmseseaith, cyclopropyl, cyclobutyl, cyclopentyl
5 and cyclohexyl.
[0036] The term "cyclo(lower)alkyloxy" refers to the
group of cyclo (lower)alkyl—-0-, wherein cyclo{lower)alkyl is
as defined above.
[0037] The term Maryl" may include unsubstituted or

10 substituted aromatic hydrocarbon rings (preferably
monocyclic groups), for example, phenyl, tTolyl, =xyvlyl.
Examples of the substituents are halogen atom and
halo{lower)alkyl, wherein halogen atom and lower alkyl are
as defined above.

15 [o03g] The term "aryloxy" refers to a group represented
by the formula Ar0O-, wherein Ar 1s aryl as defined above.
[0039] The term "heterocyclic group" may include mono-
to tri-cyclic, preferably monocyclic heterocyclic group
which is 5 to 14, preferably 5 to 10 membered ring having

20 optionally substituted carbon atom and 1 tc 4, preferably 1
to 3 of 1 or 2 type of hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom. Examples of the
heterocyclic group include furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,

25 pyrazolyl, furazanyl, pyranyl, pyridyl, pyridazinyl,




20 metal salt (such as calcium salt and magnesium salt), an ammonium salt; or a salt with an organic
base, for example, an amine salt (such as methylamine salt, dimethylamine salt, cyclohexylamine salt,
benzylamine salt, piperidine salt, ethylenediamine salt, ehanoiamine salt, diethanclamine 25salt,
trieL.hanolamine salt, tris(hydroxymethylamino)ethane 19 salt, monomethyl- monoethanolamine salt,
procaine salt and caffeine salt), a basic amino acid sgdt (such as argsLine salt and lysine salt),
tetraalkyl ammonium salt and the like. These salts may be prepared by a conventional 5process, for
example from the corresponding acid and base or by salt interchange. [0043]Examples of the ethers
include alkyl ethers, for example, lower alkyl ethers such as methyl ether, ethyl ether, prcg)yl ether,

isopropyl etheP dfi-ehker, isdbEAZ 18 Ether, tlRyF&her ety et it 5y ¥topropaiethyl ether:;
and medium or higher alkyl ethers such as octyl ether, diethylhexyl ether, lauryl ether. and cetyl ether;
Cnsatirated cASA N s ot Bee S Ryt StnE 1S Sy BT Shom Syt other,

allyl ether; 15lqwer alkynyl ethers such as ethynyl ether and prapyiyj ether; hydraxy(lowenalkyl

ethers such as hydroxyethyl ether and hydroxyisooropyl ether; lower alkoxy (lower)alkyl ethers such as
methoxymethyhethen and I-mneshexyeshylethesi.optignally substteted apl ethesssued agiphenyl 20

ether, tosyl ether, t-butylphenyl ether, salicyl ether, 3,4-di-methoxyphenyl ether and benzamidophenyl
ether; ahd aryKlomiet)alkyl, ethers such asdenzihethéintyityl ether and beszhydrydetagryl,
[0044]Examples of the esters include aliphatic esters, 25for example, lower alkyl esters such as methyl
ester, ethyl benzimidazolinyl, benzothiazolyl, phencothiazinyl. Examples
of the substituent in this case include halogen, and
halogen substituted lower alkyl group, wherein halogen atom
and lower alkyl group are as described above.
10 [0040] The term "heterocyclic-oxy group" means a dJroup

represented by the formula HcO-, wherein Hc 1is a

heterocyclic group as described above.

[0041] The fterm "functional derivative" of A includes

salts (preferably pharmaceutically acceptable salts),
15 ethers, esters and amides.

[0042] Suitable "sharmaceutically  acceptable salts”"

include conventionally used non~toxic salts, for example a
salt with an inorganic base such as an alkali metzl salt
(such ag sodium salt and potassium salt), an alkaline earth
20 metal salt (such as calcium salt and magnesium salt), an
ammonium salt; or a salt with an organic base, for example,
an amine salt (such as methylamine salt, dimethylamine salt,
cyclohexylamine salt, benzylamine salt, piperidine salt,

ethylenediamine salt, ethanolamine salt, diethanolamine

[\V]
[83]

salt, triethanolamine salt, tris(hydroxymethylamino)ethane




20 ester, propyl ester, isopropyl ester, butyl ester, isobutyl ester, t-butyl ester, pentyl ester and
1-cyclopropylethyl ester; lower alkenyl esters such as vinyl ester and allyl ester; lower alkynyl esters
such as ethynyl ester and propynyl ester; hydroxy(lower)alkyl ester such as hydroxyethyl ester; lower
alkoxy (lower) alkyl esters such as methoxymethyl ester and 1-methoxyethyl ester; and optionally
substituted aryl esters such as, for example, ester, tofyl ester, t-butylphenyl ester, salicyl
3,4-di-methoxyphenyl ester and benzamidophenyl and aryl(lower)alkyl ester such as benzyl ester,
ester and benzhydryl ester. The amide of A mean a group represented by the formula -CONRIR",
when.in each of ggand R" is en 13 lower alk I ar I aI - or ary |- sulfonyl Iﬁgg‘/er alkenyl and

lower alkynyl, 3 hcltﬂ(a%%? plé“%Wee?%ﬂ%ﬂ % nf%ﬁ}ﬁgm]ﬁfe %
dimethylamide, apd digthylamide; arylamides S%ﬁ@§§ aﬁ@ﬂ? %@1 foluidide, and alkyl-;or; .,

aryl-sulfonylamides such as metﬁylsulfony ami sulfonyl-amide and tolyls fonylamlde

[0046]Preferreg;exanplgs ofk and Minclyde rwgggggq,Mdr%@@ggﬁo, andrespagialyy M is hydroxv
and L is axe which has a 5-membered ring structure of, so called, PGE type.
25[0047]PrefetrgdexampleofAts-086Hiits dapharmaceutipathedcceptable saltnester osraahide thereof.
5 process, for example from the corresponding acid and base
or by salt interchange.
[0043] Examples of the ethers include alkyl ethers, for
example, lower alkyl ethers such as methyl ether, ethyl
ether, propyl ether, isopropyl ether, butyl ether, isobutyl
10 ether, t-butyl ether, pentyl ether and l-cyclopropyl ethyl
ether; and medium or higher alkyl ethers such as octyl
ether, diethylhexyl ether, lauryl ether and cetyl ether;
unsaturated ethers such as oleyl ether and linolenyl ether;
lower alkenyl ethers such as vinyl ether, allyl ether;
15 lower alkynyl ethers such as ethynyl ether and propyayl
ether; hydroxy (lower)alkyl ethers such as hydroxyethyl
ether and hydroxyisopropyl ether; lower alkoxy {lower)alkyl
ethers such as methoxymethyl ether and Il-methoxyethyl
ether; optionally substituted arfl ethers such as phenyl
20 ether, tosyl ether, t-butylphenyl ether, salicyl ether,
3, 4-di-methoxyphenyl ether and benzamidophenyl ether; and
aryl (lower)alkyl ethers such as benzyl ether, trityl ether
and benzhydryl ether.
[0044] Examples of the esters include aliphatic esters,

25 for example, lower alkyl esters such as methyl ester, ethyl




[0048]Preferred example of XI and X2 are both being halogen atoms, and more preferably, fluorine
atoms, so called 16,16-diflucro type. [0049]Preferred RI is a hydrocarbon residue containing 1-10
carbon atoms, preferably 6-10 carbon atoms. Further, at least one carbon atom in the aliphatic
hydrocarbon is optionally substituted by oxygen, nitrogen or sulfur. Examples of R1 include, for
example, the following groups: 10-0-12-C1-12-CH2-@H2-2H2-0H7- -CH2-CH=CH-0H2-CH2-CH2-r
-CH2-C112-C112-CH2-CH=CE-, CH2-C=-C-CH2-CH2-CH2-, CH2-0-1-12-0H2-CH2-0-C112-, 7
5-0H2-CH=CH-0H2-0-CH2-, -CH2-0=-0-CH2-0-CH2-, -CH2-CH2-CH2-CH2-CH2-C142-CH,-,
-CH2-CH=CH-0H2-0H2-CH2-0H2- -OH2 OH2-CH2-CH2-0H2-CH=CH-,

20-0E2-Cr=0- é?—?geEH?E?W E185 L 2 FIB B 015 - (R {Ciafehes, 1sobutyl

-CH,-CH2- CHg Lg%%é?Hg 1t§3!52 SRR G2 GRE:CHACHZ O Gl y1 ety

-CR2-CH= CH

ester; lower alkenyl esters such as vinyl ester and allyl
ester; lower alkynyl esters such as ethynyl ester and
5 propynyl ester:; hydroxy (lower)alkyl ester such as
hydroxyethyl ester; lower alkoxy (lower) alkyl esters such
as mnethoxymethyl ester and l-methoxyethyl -ester; and
optionally substituted aryl esters such as, for example,
phenyl ester, tolyl ester, t-butylphenyl ester, salicyl
10 ester, 3,4~di-methoxyphenyl ester and benzamidophenyl
ester; and aryl{(lower)alkyl ester such as benzyl ester,
trityl ester and benzhydryl ester.
[0045] The amide of A mean a Jgroup represented by the
formula -CONR'R™, wherein each of R' and R" i1s hydrogen,
15 -lower alkyl, aryl, alkyl- or aryl-sulfonyl, lower alkenyl
and lower alkynyl, and include for example lower alkyl
amides such as methylamide, ethylamide, dimethylamide and
diethylamide; arylamides such as anilide and toluidide; and
alkyl- or aryl-sulfonylamides such as methylsulfonylamide,
20 ethylsulfonyl-amide and tolylsulfonylamide.
[0046] Preferred examples of L and M include hydrogen,
hydroxy and oxo, and especially, M i1s hydroxy and L is oxo
which has a b5-membered ring structure of, so called, PGE
type.

25 [0047] Preferred example of A is ~COO0H, its




22 -CH2-0---=0-CH2-0H9-CH2-CH2-CH2-, and -0H2-01i2-0H2-0H2-CH2-CH2-CH(CH3)-CH2-.
[0050]Preferred Ra is a hydrocarbon containing 1-10 carbon atoms, more preferably, 1-8 carbon
atoms. Re may 5have one or two side chains having one carbon atom. [0051]Most preferred
embodiment of the prostaglandin compound is 13,14-dihydro-15-keto-16,16-difluoroprostaglandin El
compound or 13,14-dihydro-15-keto- 16,16- difluoro-AB-methyl-prcstaglandin El compound.
10[0052]The configuration of the ring and the a- and/or w chains in the above formulae (1) and (II) may
be the same as or different from that of the primary PGs. However, the present invention also includes

ixt f d havi ' t fi ti d ound of a 15pon-pri t
configuration. TOUHSF-HA pHESERT IV EHROR T PESCampthawh it Ha iy dr Betheen 13 and 14,
and keto(=0) at C;|(§34|%qsition Pay-he.in éheegg&gﬂegn_i%cletgg fq%?i%@ bgggrn@g%ﬂ ofa m@iacetal

between hydroxy at position 11 and keto at 20position 15. J0054|For’example, it has been revealed
that when bothalogen atoms, and more preferably, fluorine atoms, so

called 16,16~-difluoro type.

(62

[0049] Preferred R; is a hydrocarbon residue containing
1-10 carbon atoms, preferably 6-10 carbon atoms. Further,
at least one carbon atom in the aliphatic hydrocarbon is
optionally substituted by oxygen, nitrogen or sulfur.
Examples of R; include, for example, the following groups:
10 -CHy~CH;~CH;~CHy~CHy,~CH,—,

~CH,=-CH=CH-CH;-CH,~CHj,~,

~CHy~CHy~CHy~CH,—-CH=CH~,

-CHy~-C=C-CH,~CH;~CH,~,

~CHy-CHy~CHy~CH;~0—-CHz-,
15 -CH,-CH=CH-CH3~0~CHz—,

—=CH,-C=C-CE,-0-CHy—,

~CH,~CH,~CHy~CH,~CH,~CH,~CHo—,

-CH,-CH=CH-CHy~CH,~CHy~CHz—,

~CH;~CHy~CH,;~CH,~CH;-CH=CH-,
20 -CHy—C=C~CHz~CH»~CHy~CH,~,
~CHy~CH;—~CH,—CHy~CHy~CH (CH3) ~CHy~,
~CHp~CHy~CH,~CH,~CH (CHs) =CHy-,
~CHy~CHy—CHy~CHo~CHy~CHz—~CHz~CHy~,
~CHy~CH=CH~-CH,~CH;-CH;~CH,~CHz—,

25 -CH,~CHy-CH,~CH;~CHz~CH,—-CH=CH-,




of X1 and X2 are halogen atoms, especially, fluorine atoms, the compound contains a tautomeric
isomer, bicyclic compound. 25[0055]If such tautcmeric isomers as above are present, 23 the
proportion of both tautomerio isomers varies with the structure of the rest of the molecule or the kind of
the substituent present. Sometimes one isomer may predominantly be present in comparison with the
other. 5However, it is to be appreciated that the presght invention includes both isomers.
[0036]Further, the 15-keto-PG compounds used in the invention include the bicyclic compound and
analogs or derivatives thereof. 10[0057]The bicyclic compound is represented by the formula (llI):
wherein, A is -CH3, or-CH2ZCH, égogégg%cc%qagrﬁa functional derivative thereof; Xl'and X2'are
hydrogen, lower alkyl, 6rhalogen: ¥ 1§A I K5t R4, Rétor 0

~CHy~CHy~CHy—~CH,—CH,~CH,~CH (CH3) ~CHz-.
[0050] Preferred Ra 1is a hydrocarbon containing 1-10
carbon atoms, more preferably, 1-8 carbon atoms. Ra may
5 have one or two side chains having one carbon atom.
[0051] Most preferred embodiment of the prostaglandin
compound is 13, 14~-dihydro-15-keto-16, 16~difluoro-
prostaglandin E; compound or 13,14~dihydro—15~keto— 16,16~
difluoro-18-methyl-prostaglandin E; compound.

10 [o0s52] The configuration of the ring and the o~ and/or o
chains in the above formulae (I) and (II) may be the same
as or different from that of the primary PGs. However, the
present invention also includes a mixture of a compound
having a primary type configuration and a compound of a

15 non-primary type configuration.

[0053] In the present invention, the PG compound which
is dihydro between 13 and 14, and keto(=0) at 15 position
may be in the keto-hemiacetal equilibrium by formation of a
hemiacetal between hydroxy at position 11 and keto at

20 position 15.

[0054] For example, 1t has been revealed that when both
of X; and ¥, are halogen atoms, especially, fluorine atoms,
the compound contains a tautomeric isomer, Dbicyclic
compound.

25 [0055] If such tautomeric isomers as above are present,




Wherein R4 'and R51 are hydrogen, hydroxy, halogen, lower alkyl, lower alkoxy or hydroxy(lower)alkyl,
wherein 20R4'and R5'are not hydroxy and lower alkoxy at the same time. 24 Ri is a saturated or
unsaturated divalent lower or medium aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, alkyl, hydroxY, oxo, aryl or heterocyclic group, and at least one of carbon
5atom in the aliphatic hydrocarbon is optionally subs@tiited by oxygen, nitrogen or sulfur; and 122’
is a saturated or unsaturated lower or medium aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, oxo, hydroxy lower alkyl, lower 10alkoxy,loweralkanoyloxy,cyclo(lower)alkyl,

cyclo(lower)alkyloxy:. Iar lox terocycli up or hetrogycllc Xy, grou Iower Ik lower
Ké/ki C% G %eb %g %%(y, ary aryllo hg‘teroc s % e

alkanoyloxy; cyc o(I we al'rkyiL cyclo(lower)alkylo che group eterocyclic-oxy

group. 15RY isshydrogen. loyer allyl, cyglo(lgwenalkyl, and arheteypeyglic graup. [0958jFurthermore,
while the compounds used in the invention may be represented by a formula or name based on
ketc-type regadiess otthenpresepee ©s:absence of thénetimes  one  isomer  may
predominantly be present in comparison with the other.
5 However, it is to be appreciated that the present invention
includes both isomers.
[0056] Further, the 15-keto~PG compounds used in the
invention include the bicyclic compound and analogs or
derivatives thereof.
10 [0057] The bicyclic compound 1s represented by the

formula (III):

X Ry-A

O
R3'0O
X1' )(2f

wherein, A 1s -CHs, or -CH;OH, -COCH,O0H, -COOH or a

functional derivative thereof:

15 X, 'and ¥Xp'are hydrogen, lower alkyl, or halogen;
Y is
\ / oo
Ry Rs = R4 R ©

wherein Rg¢'and Rs' are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein

20 Rs'and Rs'are not hydroxy and lower alkoxy at the same time.




20isomers, it is to be noted that such structure or name does not intend to exclude the hemiacetal type
compound. [0059]In the present invention, any of isomers such as the individual tautomeric isomers,
the mixture thereof, or optical isomers, the mixture thereof, a racemic mixture, 25and other steric
isomers may be used in the same purpose. 25 [0060] The Pharmaceutically Suitable Excipient
According to the invention, the combination may be fofmulated in a pharmaceutical composition.. The
composition may be formulated as separate dosage forms each comprising individual active ingredient
with a pharmaceutically suitable excipient, or as a single dosage form comprising two active
ingredients with a pharmaceutically suitable excipient. The pharmaceutically 10suitable excipient may
be, therefore, selectéd défentlingor e dssired fWﬁéWpo@&%l%EorHW% tlR€ invention,

"pharmaceutlcall suitable excipient” means an inert substance, which is suitabl &rthe form,

combined wﬂH“l% Hi&ive ifgredight of the |H\Ygﬁt?oci? BB1]ForeSaAMBIS solidch itionfororal
admlnlstratlon&gﬂgﬁ%%@ @v%l}tlo&wgy Hgg t%qlg]é + PLER &tlonsdj]g{gguleﬁﬂ}%w like. In such

a solid composition, one or more active |ngre ents may be mixe Wlfh at st oné mactlve diluent, for

example, lactosg, 20Jnannitel, glucase: hydroxyprepyl cellulosg: mierosrystalling cellulase, starch,
polyvinyl pyrrolidone, magnesium aluminate metasilicate and the like. According to the usual work-up,

the composition-mayicoriam additives othetthan daacitve dikendfooexampleubbticantsdch as
25magnesium stearate; disintegrant such as fibrous calcium
by oxygen, nitrogen or sulfur; and
R:' 1s a saturated or unsaturated lower or medium

aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, oxo, hydroxy, lower alkyl, lower

10 alkoxy, lower alkanovyloxy, cyclo (lower)alkyl,
cyclo(lower}alkyloxy, aryl, aryloxy, heterocyclic group or
hetrocyclic—oxy group; lower alkoxy; lower alkanoyloxy;
cyclo{lower)alkyl; cyclo(lower)jalkyloxy; aryl; aryloxy;
heterocyclic group; heterocyclic-oxy group.

15 R3' is hydrogen, lower alkyl, cyclo(lower)alkyl, aryl
or heterocyclic group.
[0058] furthermore, while the compounds used in the
invention may be represented by a formula or name based on
keto-type regardless of the presence or absence of the

20 isomers, it 1s to be noted that such structure or name does
not intend to exclude the hemiacetal type compound.
[0059] In the present invention, any of isomers such as
the individual tautomeric isomers, the mixture thereof, or
optical isomers, the mixture thereof, a racemic mixture,

25 and other steric isomers may be used in the same purpose.



26 gluconate; stabilizer such as cyclodextrin, for example, p - or y-cyclodextrin; etherified cyclodextrin
such as dimethyl-a-, dimethyl-p-, trimethyl-P-, or hydroxypropyl-Pcycicdextrin; branched cyclodextrin
such as glucosyl-, 5 maltosyl-cyclodextrin; formylated cyclodextrin, cyclodextrin containing sulfur;
phospholipid and the like. When the above cyclodext ins are used, an inclusion compound with
cyclodextrins may be sometimes formed to enhance2stability. Alternatively, phospholipid may be
10sometimes used to form a liposome, resulting in enhanced stability. [0062]Tablets or pills may be
coated with film soluble in the stomach or intestine such as sugar, gelatin, hydroxypropyl cellulose, or
hydroxypropylg& tggcll cellulose 15 phthalate as needed. Further, they may be formed as capsules with
absorbable substarices such as gelatins. Preferably, the composition is formulated in a soft gelatin

capsule with liquid c%t%n})% 815 Bpaecég%g@% Eﬁg;tgglf.pgg% gog;&gggeqﬁd a medium chain fatty acid
triglyceride. 20 Exa ' i ed in the present invention
include a triglyceriden@f-a satfgtedor tnsaturated fatty acid having &nb4.carhom atems which may
have a branched chain. A preferred fatty acid is a straight chain saturated fatty acid, for example
25cabroic acid®6) eaprylic acid (08), capricaecice(01)2Iwo ocomuore meédmm chain fatg acid
triglycerides may be used in combination. Further suitable excipients are disclosed in the published
POT applicaticrWwosG-1/270992 5006 TR iguid totpasiter féredral damigistransiinaybe
pharmaceutically acceptable emulsion, solution, suspension, syrup, or elixir, as well as generally used

inactive diluerffSBBER ThRpositibRMIy CBAtain, if&ddiion to tRSHEEHFE diluent ddjuvants such as

pharmaceutically suitable excipient, or as a single dosage
form comprising two active ingredients with a
pharmaceutically suitable excipient. The pharmaceutically
10 suitable excipient may be, therefore, selected depending on
the desired form of the composition. According Tto the
invention, "pharmaceutically sultable excipient" means an
inert substance, which is suitable for the form, combined

with the active ingredient of the invention.

15 [0061] For example, solid composition for oral
administration of the present invention may include tablets,
preparations, granules and the Ilike. In such a solid
composition, one or more active ingredients may be mixed
with at least one inactive diluent, for example, lactose,

20 mannitol, glucose, hydroxypropyl cellulose,

microcrystalline cellulose, starch, polyvinyl pyrrolidone,
magnesium aluminate metasilicate and the like. According
to the usual work-up, the composition may contain additives
other than inactive diluent, for example, lubricant such as

25 magnesium stearate; disintegrant such as fibrous calcium




10 lubricants and suspensions, sweetening agents, flavoring agents, preservatives, solubilizers,
anti-oxidants and the like. The details of the additives may be selected from those described in any
general textbooks in the pharmaceutical field. Such liquid compositions may be 15 directly enclosed in
soft capsules. Solutions for parenteral administration, for example, suppository, enema and the like
according to the present invention include sterile, agaéous or non-agueous solution, suspension,
emulsion, detergent and the like. The aqueous solution and 20suspension includes,for
example,distilled water, physiological saline and Ringer's solution. [0064]The non-agueous solution

and suspension.include, for example, propylepe glycol, palyethylene glycol, fatty acid triglyceride,
and vegetable%lrluﬁ?éhagg bli\%tgi? %ﬁ?@&oélﬁgchga% eﬁ%%‘%,dﬁ%%b%atefgﬁd t%%aﬁ@%'uch 1
composition may contain adjuyvants uc? as preseryatives, wettin nt, emulsifier, dispersant,
anti-oxidants aO(I‘l'CF the fiKe. f/O(%%i %8?%% &3 of théeelcrlﬂgé:t’}i%S eVélomc os?ll:tglglrﬁgs}t g the p?éls%?}lt invention for

parenteral admipistratipnnclude;sigdleaqueous: of RERTAFLGOLS SAUNGRE; Sppepsipnsand
emulsions. Diluents for the aqueous solution or suspension may include, for example, distilled water
for injection, plhysitlogical satine anctRirtget's sofutieniSO{RAG6]Narzaquesus dgiluentsyfor solution and
suspension may include, for example, propylene glycol, polyethylene glycol, vegetable oils such as
olive oil,falcohoisldihvas enrarrsiamiegpalysorbate. Tlesegaposition may fonbep ésmprise -additives
such as preservatives, wetting agents, 15 emulsifying agents, dispersing agents and the like. They
may be steriliz&€dByREREBA TN roiyhe Eg- B b &ML itre ANt 1o0m paifldihg Svith'& Sterilizer, or
by means of ggs, of radigisotop inadiation, sisriizaton, The Injeciahle composition. mayalgo be
provided as a
compound with cyclodextrins may be sometimes formed to
enhance stability. Alternatively, phospholipid may be
10 sometimes used to form a liposome, resulting in enhanced
stability.
[0062] Tablets or pills may be coated with film soluble
in the stomach or intestine such as sugar, gelatin,
hydroxypropyl cellulose, or hydroxypropylmethyl cellulose
15 phthalate as needed. Further, they may Dbe formed as
capsules with absorbable substances such as gelatins.
Preferably, the composition is formulated in a soft gelatin
capsule with liguid contents of the specific prostaglandin
compound and a medium chain fatty acid triglyceride.
20 Examples of the medium chain fatty acid triglyceride used
in the present invention include a triglyceride of a
saturated or unsaturated fatty acid having 6-14 carbon
atoms which may have a branched chain. A preferred fatty

acid is a straight chain saturated fatty acid, for example

25 caprolc acide (C6), caprylic acid (C8), capric acid (Cl0),




20 sterilized powder composition to be dissolved in a sterilized solvent for injection before use.
[0067].Another form of the present invention is  suppository or pessary, which may be prepared by
mixing active ingredients into a conventional base such as cacao 25butter that softens at body
temperature, and nonionic 29 surfactants having suitable softening temperatures may be used to
improve absorbability. [0068]According to the methodof the invention, the the combination of the
present invention can be administered systemically or locally by means of oral or parental
administration, including a suppository, enema and the like. Single or multiple compositions may be
administered to achjeve the desired dose. According.to the method, individual compqunds in the

combination maPe adfiStered $0siffiitafSusy Separately, or §équentigiy? Aeeording to
the present inv&p(;[iogka moaztgmr%lé n {sugbjgg% may Pgttﬁat%% ]Ipé( tr%%ilrcl%sf rg:tein\l/gg@oqH X/a%@inistering
m ay

the compound used In the present invention. The mammalian subje e any subject including a

human. 15 The compaund fay.be appligd systemically,or topicallys Usually.ithesampoynd may be
administered by oral administration, intravenous injection (including infusion), subcutaneous injection,

intra rectal administIation] intia Maginalstaihisiration, sapsdesmabadministratiore aad the 20 like. The
dose may vary depending on the strain of the animal, age, body weight, symptom to be treated,
desired therapétifie &ffect, ddninistiationaopnts; teimrof freatmeni anditheikd: e satsfavtdry effect can

be obtained by systemic administration 1-4 times per day or continuous 25administration at
combination with the BIfoTM B8 89  acceptable enulsion, solution,

suspension, syrup, or elixir, as well as generally used
inactive diluent. Such composition may contain, in
addition to the dnactive diluent, adjuvants such as
10 lubricants and suspensions, sweetening agents, flavoring
agents, preservatives, solubilizers, anti-oxidants and the
like. The details of the additives may be selected from
those described in any general textbooks in the
pharmaceutical field. Such liquid compositions mayv be
15 directly enclosed in soft capsules. Solutions for
parenteral administration, for example, suppositeory, enema
and the like according to the present invention include
sterile, agqueous or non-aqueous solution, suspension,
emulsion, detergent and the like. The agqueous solution and
20 suspension includes, for example, distilled water,
physiological saline and Ringer’s solution.
[0064] The non-aqueous solution and suspension include,
for example, propylene glycol, polyethylene glycol, fatty
acid triglyceride, and vegetable o1l such as olive oil,

25 alcohols such as ethanol, polysorbate and the like. Such



100000 ug, more preferably 0.01-10000 pg, especially 0.1- 1000 pc of specific prostaglandin
compound, and 0.01- 10000mg, more preferably 0.1-1000mg of Opioid at a daily dose. [0070]The term
"combination" used herein means opicid and the specific prostaglandin compound, are both
administered to a patient simultaneously in the form of a single entity or dosage, or are both
administered to a patient as separate entities either stultaneously or 10 sequentially with no specific
time limits, wherein such administration provides therapeutically effective levels of the two components
in the body, preferably at the same time. [0071] The combination of the present invention is useful for
the treatment of a dise}alﬁe or condition which is 15 one of the indﬁiﬁstions for (g)ioid se. For example,

the combinatioR TS se ¥8Pth@?ﬁéaﬁﬁ%€‘&rﬁcoﬁ r%ﬂm%n&aﬁn frofvatioud &f 863‘/’.& ‘?QZTThe term
"reatment” usgd hereln inglydes any,, means of ,Coﬁtl%%%‘a%%Preéé‘?l@%‘l%fﬁégn@efa%he

20condition, attenuation of the condition and arrest of progression. [007/3]The term "pain from various
etiology" includes; 1Rwtds not limited to, inflammatory pain, hyperalgesia and, in particular, chronic
pain, and means in particular pain 25consequential to trauma, e.g. associated with burns, 31 sprains,
fracture or the ljke,aflibsequenitpsargicaf intdreentione eigalasspostnperativecaralgesSicshe
chemotherapy-induced pain, as well as inflammatory pain of diverse genesis, e.g. bone and joint pain
(osteoarthritis) PEmyefascidipan {iscularin gL fibiomyal giddiowersack pain, chredisdsflammatory
pain, chronic neuropathic pain, diabetic neuropathy, phantom limb pain and perioperative pain

(general. surgely SGyrécofFgie Sargety) SPRel TSGR aSSddtatethRith, BGE g néldruation

emulsions. Diluents for the aqueous solution or suspension
may include, for example, distilled water for injection,
physiological saline and Ringer's solution.

10 [0066] Non—aqueous diluents for solution and suspension
may include, for example, propylene glycol, polyethylene
glvcol, vegetable oils such as colive o0il, alcohols such as
ethanol and polysorbate. The composition may further
comprise additives such as preservatives, wetting agents,

15 emulsifying agents, dispersing agents and the like. They
may be sterilized by filtration through, e.g. a bacteria-
retaining filter, compounding with a sterilizer, or by
means of gas or radioisotope irradiation sterilization.
The injectable composition may also be provided as a

20 sterilized powder composition to be dissolved 1in a
sterilized solvent for injection before use.

[0067] Another form of the ©present invention 1s
suppository or pessary, which may be prepared by mixing
active ingredients into a conventional base such as cacao

25 butter that softens at body temperature, and nonlonic




10or cancer. [0074]The further details of the present invention will follow with reference to test
examples, which, however, are not intended to limit the present invention. [0075]Example 15To
examine the superior effect of combination of Compound 1
(13,14-dihydro-15-keto-16,16-difluoro-PGE1) and oxycodone against the oxycodone-induced severe
constipation, the severity of constipation was assesseé using graphite marker propulsion ratio in the
intestine as an index. Male 20 Crl. CD1 (ICR) mice were given oral administration of 0.1 mL of
graphite maker (INK-30 containing 1% tragacanth gum). Immediately after administration of the

graphite marker, the animals were treated orally. with oxycodone at 5 mg/kg. The dosing volume of
oxycodone Wagﬁsre aa%%rrﬁ%ké% the Egarﬁ%larfsa o% esr?c?r)rénea lgr} uzt\?vxé%g 5?\%%1;[%56 sare \}éoﬁume of 32

0.5CMC-Na.Imypediately affaradministiation o eeyeodone or 0.5 % CMC-Na, the animal was treated
with Compound 1. The dosing volume of the Compound 1 was set at 5 mL/kg; the animals of the

normal and controkgroups wees givendthesame vakime Of watehtor injestien ohhe animalsawere
euthanized by cervical dislocation 150 minutes after administration of graphite marker, and the
abdomen was cutlopeatThe distdncelfeorptiee stomactvimtiieocecunn, dpel movihgidistanee of the
graphite marker in the intestine 10were measured. Propulsion rate was calculated by the following

formula. 0076} PF&SHIsRM-fate (96)(MbViiTg-distafce ofghdphiteot oral or parental

administration, including a suppository, enema and the like.
Single or multiple compositions may be administered to
achieve the desired dose. According to the method,
individual compounds in the combination may be administered
10 simultaneously, separately, or sequentially.
[0069] According to the present invention, a mammalian
subject may be treated by the instant invention by
administering the compound used in the present invention.
The mammalian subject may be any subject including a human.
15 The compound may be applied systemically or topically.
Usually, the compound may Dbe administered by oral
administration, intravenous injection (including infusion),
subcutaneous injection, intra rectal administration, intra
vaginal administration, transdermal administration and the
20 like. The dose may vary depending on the strain of the
animal, age, body weight, symptom to be treated, desired
therapeutic effect, administration route, term of treatment
and the like. A satisfactory effect can be obtained by
systemic administration 1-4 times per day or continuous

25 administration at combination with the amount of 0.001-




marker/Distance from the stomach to the cecum) x 100 15[0077]In the normal group,the graphite
marker propulsion ratio was 99.8 + 0.2%. In the control group, which had been treated with oxvcodone
at 5 mg/]cg alone, the graphite marker propulsion rate was 62.3 5.6%. Compared with the normal
group, the graphite marker propulsion ratio 20 was significantly lower in the control group; indicating
that oxycodone at 5 mg/kg significantly decreased prépulsion of the graphite marker in the intestines.
In the group treated with Compound 1 at 100 lig/kg and oxycodone at 5 mg/kg, the graphite marker
propulsion ratio 25was 80.5 + 5.5%; compared with the control group, 33 constipation was

signi.figantly Imlp(i%(%% in this Z{{%?u% Ooggg%é% esu ts indi Ee ebenefigialeegfg%tof tlagfgmk_)ined
administration ot 0 yco&lc?ﬁe d Cothpou .?@O? ]éqraﬁ}ea fi&tt of Gmbined administration of
ggmggﬂzg Il[%’}%exyﬁ%do%%0”5928’899983'@988%‘1&93&8%“0%%888%5 est ZIQupg Ppsage of
10000mg, more preferably 0.1-1000mg of Opiold at a daily
dose.
5 [0070] The term “combination" used herein means opioid
and the specific prostaglandin  compound, are both
administered to a patient simultaneously in the form of a
single entity or dosage, or are both administered to a
patient as separate entitles either simultaneously or
10 sequentially with no specific time limits, wherein such
administration provides therapeutically effective levels of
the two components in the body, preferably at the same time.
[0071] The combination of the present invention 1is
useful for the treatment of a disease or condition which is
15 one of the indications for opilceid use. For example, the
combination is useful for the treatment or controlling pain
from various etiology.
[0072] The term "treatment” used herein includes any

means of control such as prevention, care, relief of the

20 condition, attenuatlion of the condition and arrest of
progression.
[0073] The term "pain from various etiology" includes,

but is not limited to, inflammatory pain, hyperalgesia and,
in particular, chronic pain, and means in particular pain

25 consequential to trauma, e.g. assoclated with burns,




Dosage of Oxycodone mg/kg The graphite marker propulsion rate Mean S.E.,% Normal 15 99.80.2
Control 15 562.3 4-5.6" Compound15 100 580.5 = 5.5*

31

sprains, fracture or the like, subsequent to surgical
intervention, e.g. as post-operative analgesics,
chemotherapy-induced pain, as well as inflammatory pain of
diverse genesis, e.g. bone and Joint pain (osteocarthritis),
5 nyofascial paln (muscular injury, fibromyalgia), lower back
palin, chronic inflammatory pain, chronic neurcpathic pain,
e.g. diabetic neurcpathy, phantom limb pain and
perloperative pain (general surgery, gynecologic surgery)
as well as pain associated with, e.g., angina, menstruation
10 or cancer.
(00741 The further details of the present invention will
follow with reference to test examples, which, however, are
not intended to limit the present invention.
[0075] Example
15 To examine the superior effect of combination of
Compound 1 (13,14-dihydro-15-keto-16,16-difluoro-PGE;) and
oxycodone against the oxycodone-induced severe constipation,
the severity of constipation was assessed using dgraphite
marker propulsion ratio in the intestine as an index. Male
20 Crlj: CD1 (ICR) mice were given oral administration of 0.1
mh of graphite maker (INK-30 containing 1% tragacanth gum).
Immediately after administration of the graphite marker,
the animals were treated orally with oxycodone at 5 mg/kg.
The dosing volume of oxycodone was set at 5 mL/kg; the

25 animals of the normal group were given the same volume of




p<0.01 compared to normal group, * p<0.05 compared to control group. 34 CLAIMS 1.A
pharmaceutical combination comprising: (a) an opioid, and 5(b) a prostaglandin () compound
represented by the formula (1): wherein L, N and N are hydrogen, hydroxy, halogen, lower alkyl,
hydroxy(lower)alkvl, lower alkanoyloxy or oxo, wherein at least one of L and M is a group other than
hydrogen, and the five-membered ring may have at [éast one double bond;  Ais -CH3, or -CH20H,
-000H20H, -COOH or a functional derivative thereof; B is single bond, -CH2-0H2-, -CH-CH-, -C=C-,
-CH2-0H2- CH2-, -CH-CH-CH2-, -CH2-CH=CH-, -C=C-CH2- or -CH2-C=C-; Z is 35 lower alkyl, lower

alkoxy or hydrgxy(lowen)aligyl, yherein Re, and,R5;are.not hydioxy ang lower alkoxy at thg same time;
oxycodone or 0.5 % CMC-Na, the animal was treated with
Compound 1. The dosing volume of the Compound 1 was set at
5 mL/kg; the animals of the normal and control groups were
5 " given the same volume of water for injection. The animals
were euthanized by cervical dislocation 150 minutes after
administration of graphite marker, and the abdomen was cut
open. The distance from the stomach to the cecum, and
moving distance of the graphite marker in the intestine
10 were measured. Propulsion rate was calculated by the
following formula.
[0076]
Propulsion rate (%) = (Moving distance of graphite

marker/Distance from the stomach to the cecum) x 100

15 [0077] In the normal group, the graphite marker
propulsion ratio was 99.8 *+ 0.2%. In the control group,

which had been treated with oxycodone at 5 mg/kg alone, the
graphite marker propulsion rate was 62.3 + 5.6%. Compared
with the normal group, the graphite marker propulsion ratio
20 was significantly lower in the control group; indicating
that oxycodone at 5 mg/kg significantly decreased
propulsion of the graphite marker in the intestines. In
the group treated with Compound 1 at 100 ng/kg and
oxycodone at 5 mg/kg, the graphite marker propulsion ratio

25 was 80.5 + 5.5%; compared with the control group,




is a saturated or unsaturated bivalent lower or 5 medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted with halogen, alkyl, hydroxy, oxo, aryl or heterocyclic group, and at least
one of carbon atom in the aliphatic hydrocarbon is optionally substituted by oxygen, nitrogen or sulfur;
and 10Ra is a saturated or unsaturated lower or medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted with halogen, cxo, hydroxy, lower alkyl, lower alkoxy, lower alkanoyioxy,
cyclo(lower)alkyl, cyclo(lower)alkyloxy, aryl, aryloxy, heterocyclic group or hetrocyclic-oxy group; lower
alkoxy; lower alkanoyloxy; cyclo(lower)alkyl; cyclo(lower)alkyloxy; aryl; aryloxy; heterocyclic group;
heterocyclic-oxy group, provided that Ra is substituted by halogen or Z is C-C. 20for the treatment of a

condition or diS@RSE WHitH RV olE Bf THETHdidARTHS fr BFRGA TR, 12 TR Sofbitation as described in

Claiim 1, whichy 5 used for the tretment of pain, 3, The.corbination as described in Claiy, 2, wherein
25the pain is chronic pain. . Theé combination as described in Claim 1, Wherein sai

prostaglandin compound isd6-mano,. gt dibalagenprostaglandin.compaung, n5 The combination as
described in any one of Claims 51-3, wherein said prostaglandin compound is 15-keto- prostaglandin
compound. [0079]

5 Table 1 Effect of combined administration of Compound 1 and

oxycodone on oxycodone-induced constipation in mice

Test n Dosage of Dosage of | The graphite
Group Compound 1 | Oxycodone |marker propulsion

ng/kg mg/kg rate

Mean = S.E., %

Normal 15 |- 0 99.8 & 0.2
Control 15 |- 5 62.3 = 5.6"
Compound 15 100 5 80.5 & 5.5%
1

# p<0.01 compared to normal group, * pP<0.05 compared to

control group.




6. The combination as described in any one of Claims 1-3, wherein said prostaglandin compound is
13,14-dihydro16-mono or dihalogen-prostaglandin compound. 107.The combination as described in
any one of Claims 1-3, wherein said prostaglandin compound is 13,14-dihydro15-keto-prostaglandin
compound. 8. The combination as described in any one of Claims 1-3, wherein said prostaglandin
compound is 13,14-dihydro- 1515-keto-16-mono or dihalogen-prostaglandin compound. 9. The
combination as described in any one of Claims 1-3, wherein said prostaglandin compound is
13,14-dihydro16-mono or difluoro-prostaglandin compound. 10. The combination as described in
any one of Claims 20 1-3, wherein said prostagI% din compound is 15-keto-16-mono or
difluoro-prostaglandin compound. 11. The combn?éz%i%%sas described in any one of Claims 1-3,
wherein said prostaglandin compound is 13,14-dihydro15-keto-16-mono or diflubro-prostaglandin
compound. 2512.The combination as described in any one of Claims 37 1-3, wherein said

prostaglandin gompound iszl 3, 14-¢invdrad 6-mene Qrslikalegen-prestaeiandig £ compound. 13. The
combination as described in any one of Claims 1-3, wherein said prostaglandin compound is

15-keto-16-moho oedihatdgerd prestaglandincompound. 14. The combination as described in any one
of Claims 1-3, wherein said prostaglandin compound is 13,14-dihydro15-,keto-16-mono or
dihalcgén-prostaglarilin Eregrapobaadis. TheCdombiviationsd des@itrebintasy ol of Ci&ims 101-3,

wherein said prostaglandin compound is 13,14-dihydro-
formidla (I):

L
Rr""A

B—Z—Ra
M
wherein L, M and N are hydrogen, hydroxy, halogen,
lower alkyl, hydroxy(lower)alkyl, lower alkanoyloxy or oxo,
10 wherelin at least one of L and M is a group other than
hydrogen, and the five-membered ring may have at least one
double bond;
A is -CHs, or -CH,OH, -COCH,0H, -COOH or a functional
derivative thereof;
15 B is single bond, -CH,-CHp-, -CH=CH-, -C=C-, -CHp-CHj-
CHy-, —CH=CH-CHp~, —-CHp-CH=CH-, -C=C-CHp- or -CHp~C=C~;

Z 1is

C C [C

|

Ry Rs o)

’ or single bond

wherein R4 and Ry are hydrogen, hydroxy, halogen,




16,16-difluoro -prostaglandin El compound. 16. The combination as described in any one of Claims
1-3, wherein said prostaglandin compound is 13,14-dihydro15-keto-prostaglandin E1 compound.
1517.The combination as described in any one of Claims 1-3, wherein said prostaglandin compound is
13,14-dihydro15-keto-16,16- difluoro-prostaglandin El compound or 13,14-
dihydro-15-keto-16,16-difluoro-18-methyl-prostaglangin compound. 2018.The combination as
described in any one of Claims 1-3, wherein said prostaglandin compound is
13,14-dihydro15-keto-16,16-difiuoro-prostaglandin El cr
13,14-dihydrol5-keto-16,16-difluoro-18-methyl- prostaglandin El, The combination as described in any
one of Claimsfggecr()nglsﬁﬁg ‘of gﬁgﬁ anﬁrl,rla f)’/ ﬁ’ro&ﬁe?%/ipﬁgﬁr\() |r?e"v:ea{:§i gr%%’n%, bvé%%§l?ﬁL€rphine,

bezitramide, buorengrphine hutorphanal clapitazene codaine, cyslagggine;desamorphipe.

dextromoramide, dextropropoxyphene, dézociné, 5diampromide, diamorphone, dihydrocodeine,
dihydromorphing,gim enoxadol, dimepheptanol, dimethylthiambutene, dioxaphetylbuturate,
dipipanone, eptazocine,ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene fentanyl,
heroin, hydrocodonek:hydromorphoier Aydrbxyhethideiaey k0 somethadosel ketolemidone,
levallorphan, levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine,
methaddne, i&Bpsi, morphifdlahywophingyAabeakitidinarcdifé Histmorphiftelitdrlevorshanol,

normethadone, nalorphine, normorphing, norpipanone, opium
unsubstituted or substituted with halogen, alkyl, hydroxy,

oxo, aryl or heterocyclic group, and at least one of carbon
atom in the aliphatic hydrocarbon is optionally substituted
by oxyvgen, nitrogen or sulfur; and

10 Ra 1s &a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which 1is unsubstituted or
substituted with halogen, oxo, hydroxy, lower alkyl, lower
alkoxy, lower alkanoyloxy, cyclo {(lower)alkyl,
cyclo (lower)alkyloxy, aryl, aryloxy, heterocyclic group or

15 hetrocyclic-oxy dgroup; lower alkoxy; lower alkanoyloxy:
cyclo (lower)alkyl; cyclo {lower)alkyloxy; aryl; aryloxy;
heterccyclic group; heterocyclic-oxy group, provided that

Ra 1s substituted by halogen or Z is C=0

20 for the treatment of a condition or disease which is one of
the indications for opioid use.
2. The combination as described in Claim 1, which is
used for the treatment of pain.
3. The combination as described in Claim 2, wherein

25 the pain is chronic pain.




150xycodone,oxymorphone,papaveretum,nentazocine, phenadoxone,phenomorphan, phenazocine,
phenoperidine, piminodine, piritramide, propheptazine, promedol, properidine, propiram,
propoxyphene, sufentonil, tilidine, tramadol, a pharmaceutically acceptable salt thereof, and a
20mixture thereof. 20. The combination as described in claim 19, wherein the opioid is oxycodone.
21. The combination as described in any one of clai®§ 1-20, for simultaneous, separate or sequential
use. 2522.A pharmaceutical combination comprising: 39 (a) an opioid, and (b)a prostaglandin (PG)
compound represented by the formula wherein. L, M and N are hydrogen, hydroxy, halogen, lower
alkyl, hydroxy(lowei)alkyl, lgwer alkanoyloxy or oxo, wherein at least one of L and M is a group other
than hydroger% and the fivﬁgneemcgﬁbrel rEf‘rJIEgY Cr)nnaya}%av%eg’tﬁjéén]gte cc)!nel dou Iaelﬁﬂon%'; 161758+ H2, or

-CH20H, -00QH2QH, 000 or A functional derivative thereok B 15 singlegond, s htasgki2-, -CH=CH-,
00, CH2-CH2-

prostaglandin compound.

5. The combination as described in any one of Claims

{n

1-3, wherein said prostaglandin compound is 15-keto-

prostaglandin compound.

6. The combination as described in any one of Claims

1-3,. wherein said prostaglandin compound is 13, 14-dihydro-

l6-mono or dihalogen-prostaglandin compound.

10 7. The combination as described in any one of Claims
1-3, wherein saild prostaglandin compound is 13, 14-dihydro-
15-keto-prostaglandin compound.

8. The combination as described in any one of Claims
1-3, wherein saild prostaglandin compound is 13, 14-dihydro-

15 15-keto-1€6-mono or dihalogen-prostaglandin compound.

9. The combination as described in any one of Claims
1-3, wherein saild prostaglandin compound is 13,14-dihydro-
l6-mono cor diflucro-prostaglandin compound.

10. The combination as described in any one of Claims

20 1-3, wherein said prostaglandin compound is 1b5-keto-16-mono

or difluoro-prostaglandin compound.

11. The combination as described in any one of Claims

1-3, wherein said prostaglandin compound is 13,14~dihydro-

15~keto~16~-mono or difluoro-prostaglandin compound.

25 12. The combination as described in any one of Claims




OH,-, -CH=CH-0H2-, -OH2-CH=CH-,or -OH,-C=C-; Z is wherein P.4 and R5 are hydrogen,
hydroxy, halogen, lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein Rd and Rs are not hydroxy
and lower alkoxy at the same time; 40 Rl is a saturated or unsaturated bivalent lower or medium
aliphatic hydrocarbon residue, which is unsubst'tuted or substituted with halogen, alkyl, hydroxy, oxo,
aryl or heterocyclic group, and at least one of carbor3atom in the aliphatic hydrocarbon is optionally
substituted by oxygen, nitrogen or sulfur; and  Rais a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which is unsubstituted or substituted with halogen, oxo, hydroxy, lower

alkyl, lower 1Olglé<ox¥Jﬁlgwe£ Ig;\lksaa[ljpa/lox%/bc clogow r)rzlallg/l,mc clo(l Wer)allgyloéy, ryl, aryloxy,
; 5 s ﬁgvan QUL 15 1 mﬁ;%XNr§

. Fe I ; /. .
heterocyclic groug or hetrocyclic-oxy group; er alkoxy; Tower alkanoyloxy; cyc enalkyl;

cyclo(lower)aiI_péloﬁg'n@ry&arakqgigg%qg %ggr&y&gﬁe@cxg' sQ%¥ group, provided that 15Ra is

substituted by halogen or Z is CO. The combination as described in Claim 22, wherein said
Prostaglandinicompound isr6-raene Dk gt logenpsostaglandia gompelng. o244 He coathiration as

described in Claim 22, wherein 20said Prostaglandin compound is 15-keto-prostaglandin
1-3, wherein said prostaglandin compound is 15-keto-16-mono
5 or dihalogen-prostaglandin E compound.
14, The combination as described in any one of Claims
1-3, wherein saild prostaglandin compound is 13,14-dihydro-
15-keto-16-monc or dihalogen-prostaglandin E compound.
15. The combination as described in any one of Claims

10 1-3, wherein said prostaglandin compound is 13,14-dihydro-
16,16~difluoro =prostaglandin E; compound.

16. The combination as described in any one of Claims
1-3, wherein sald prostaglandin compound is 13,14-dihydro-
l15-keto-prostaglandin E; compound.

15 17. The combination as described in any one of Claims
1-3, wherein said prostaglandin compound ig 13,14-dihydro-
15-keto-16,16- difluoro-prostaglandin E; compound or 13,14~
dihydro-15~keto~16, 16~difluoro~18~-methyl-prostaglandin B
compound.

20 18. The combination as described in any one of Claims
1-3, wherein said prostaglandin compound is 13,14-dihydro-
15-keto-16, 16-difluoro-prostaglandin E: or 13,14-dihydro-
15-keto~16,16~difluoro-18-methyl- prostaglandin E;.

19. The combination as described in any one of Claims

25 1-18, wherein the opiloid is selected from the group




compound. 25. The combination as described in Claim 22, wherein said prostaglandin compound is
13,14-dihydro-16- mono or dihalogen-prostaglandin compound. 2526.The combination as described in
Claim 22, wherein 41 said Prostaglandin compound is 13,14-dihydro-15-ketoprostaglandin compound.
27. The combination as described in Claim 22, wherein said prostaglandin compound. is
13,14-dihydro-15-keto-16- 5mono or dihalogen-prosgaglandin compound. 28. The combination as
described in Claim 22, wherein said prostaglandin compound is 13,14-dihydro-16-mono or
difluoro-prostaglandin compound. 29. The combination as described in Claim 22, wherein 10said
prostaglandin compound is 15-keto-16-mono or difluoro- prostaglandin compound. The

combination aSESCHbEn Ctdim 2L ifdrattdaid pfostddRhdm B6mpodndRerrodine,
13,14-dihydro-1§-§etoﬁ6- monag or difluoro- ;ostaglangin c%n&%crilg; 15%1.The comgglnaetipn as

described in Claim 22, Wheréin enz@ e UPLEROLD
butorphanol, clonitazene, codeilne, cyclazocine,
desomorphine, dextromoramide, dextropropoxyphene, dezocine,
5 diampromide, diamorphone, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene,
dioxaphetvylbuturate, dipipanone, eptazocine,ethoheptazine,
ethylmethylthiambutene, ethylmorphine, etonitazene fentanyl
heroin, hydrocodone, hydromorphone, hydroxypethideine,
10 isomethadone, ketobemidone, levallorphan, levorphanol,
levophenacylmorphan, lofentanil, meperidine, meptazinol,
metazocine, methadone, metopon, morphine, nmyrophine,
nalbuphine, narceine, nicomorphine, norlevorphanol,
normethadone, nalorphine, normorphine, norpipancne, opium,
15 oxycodone, oxymorphone, papaveretum, pentazocine,
phenadoxone, phenomorphan, phenazocine, phenoperidine,
piminodine, plritramide, propheptazine, promedol,
properidine, propiram, propoxyphene, sufentonil, tilidine,
tramadol, a pharmaceutically acceptable salt thereof, and a
20 mixture thereof.
20. The combination as described in claim 19, wherein the
opiocid is oxycodone.
21. The combination as described in any one of claims

1-20, for simultaneous, separate or sequential use.

25 22. A pharmaceutical combination comprising:




said prostaglandin compound is 13,14-dihvdro-16-mono or dihalogen-prostaglandin E compound. 32.
The combination as described in Claim 22, wherein said prostaglandin compound is15-keto-16-mona
or 20dihalogen-prostaglandin E compound. 33. The combination as described in Claim 22, wherein
said prostaglandin compound is 13,14-dihydro-15-keto-16- mono or dihalogen-prostaglandin E
compound. 34. The combination as described in Claim 22, wherein 25said prostaglandin compound is
13,14-dihydro-16,16-difluoro 47 -prostaglandin El compound. 35.The combination as described in
Claim 22, wherein said prostaglandin compound is 13,14-dihydro-15-ketoprostaglandin Ei compound.
536.The combination as described in Claim 22, wherein said prostaglandin compound is
13,14-dihydro-F5-kef- 28 4% Hifl igt8-prostaglandin EI compound or 13,14-dihydro-15-

ket0-16,16-d|f|%1t?)ro-18-meég)éli[gg§ga§IE}%%IP I%:lo%?prge%'én%epresented by the formula

a pros
{I):

L

Rf;_""A
N (1)

B—Z—Ra

M

5 wherein L, M and N are hydrogen, hydroxy, halogen,

lower alkyl, hyvdroxy(lower)alkyl, lower alkanoyloxy or oxo,
wherein at least one of L and M is a group other than
hydrogen, and the five-membered ring may have at least one
double bond:

10 A is -CHs, or -CH;OH, -COCH:0H, -COOH or a functional
derivative thereof;

B 1is single bond, -CH;~-CH,-, ~CH=CH-, -C=C-, =CH;-CH,-

CHy~, -CH=CH~CHp-, -CH;-CH=CH-, -C=C-CH;~ or -CHy-C=C-;

Z 1is

15 R4 Rs

H or single bond

wherein R; and Rs are hydrogen, hydroxy, halogen,
lower alkyl, lower alkoxy or hydroxy(lower)alkyl, wherein
R, and Rs are not hydroxy and lower alkoxy at the same

time;




37. The combination as described in Claim 22, wherein 10said prostaglandin compound is
13,14-dihydro-15-keto-16,16- difluoro-prostaglandin El or 13,14-dihydro-15-kete-16,16-
difluoro-18-methyl- prostaglandin El. 38. The combination as described in any one of Claims 22-37,
wherein the opioid is selected from the grout 15consisting of alfentanil, allyltrodine, alphaprodine,
anileridine, benzylmerphine, bezitramide, buprenorphine, butorphanol, clonitazene, codeine,
cyclazocine, desomorphine, dextromoramide, dextropropoxyphene, dezocine, diampromioe,
diamorphone, dihydrocodeine, dihnydromorphine, dimenoxadol, dimepheptanol, dimethylthiambutene,
dioxaphetylbuturate, dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine,
etonitazene tentanyl fRerdin, FvdfEodomeS fy Romrphdher Ayaroxyiethitite, idtfdthadone,
ketobemidonemle(\l(lqllorpha%, I%%ré)@fcnol, 25Iegggggn%%morppggicli(%ll‘gntanil,Wrﬂgggridine,Smeptazinol,

. .0 . .
metazocine, me?haélglne, metopon, morphineg, myrophi_e, nalbuphing, harceine, mccmorﬁhlne,

norlevorpnano}, normethadene; nalorphine, normasphinenerpinanane, opium, oyeadang,

oxymorphone, papaveretum, pentazocine, 5phenadoxone, phenomorphan, phenazocine,
phenoperidineppiminagine, pirtamide,ropheptazing, p aledol preaetidings psepiaPbon

propoxyphene, sufentonil, tilidine, and tramadol, a pharmaceutically acceptable salt thereof, and a
mixture thereo& 089, Fheooniinatiert as destribeddiiv@lains 38pwhereihlthesopieidiis wxgydodone. 40.
The combination as described in any one of Claims 22-39 for simultaneous, separate or sequential
use. by oxygen, nitrogen or sulfur; and
Ra is a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, oxo, hydroxy, lower alkyl, lower
10 alkoxy, lower alkanovloxy, cyclo (lower)alkyl,
cyclo (lower)alkyloxy, aryl, aryloxy, heterocyclic group or
hetrocyclic~oxy group:; lower alkoxy; lower alkanoyloxy;
cyclo(lower)alkyl; cyclo(lower)alkyloxy: aryl; arvloxy:
heterocyclic group; heterocyclic—oxy group, provided that
15 Ra i1s substituted by halogen or 72 is C=0.
23. The combination as described in Claim 22, wherein

salid prostaglandin compound dis 16é-mono or dihalogen-

prostaglandin compound.

24, The combination as described in Claim 22, wherein
20 sald prostaglandin  compound is 15~keto-prostaglandin

compound.

25, The combination as described in Claim 22,

wherein said prostaglandin compound 1is 13,14-dihydro-16-
mono or dihalogen-prostaglandin compound.

25 26. The combination as described in Claim 22, wherein




41. IL pharmaceutical composition comprising the 15combination as described in any one of Claims
1-40 in association with a pharmaceutically suitable excipient. 42. The composition as described in
claim 41, wherein said pharmaceutically suitable excipient is orally acceptable. 2043.A commercial
Package comprisingcombination as described in any one of claim 1 to 40 together with instructions for
simultaneous, separate or sequential use thereof. 41

sald prostaglandin compound is 13,14-dihydro~15-keto-

prostaglandin compound.

27. The combination as described in Claim 22, wherein

sald prostaglandin compound 1is 13,14-dihydro~15-keto-16-
5 mono or dihalogen-prostaglandin compound.

28. The combination as described in Claim 22, wherein

sald prostaglandin compound is 13,14-dihydro-16-mono or

difluoro-prostaglandin compound.

29. The combination as described in Claim 22, whereln

10 said prostaglandin compound is 15-keto-16~-mono or difluoro-
prostaglandin compound.

30. The combination as described in Claim 22, wherein
said prostaglandin compound is 13, 14-dihydro-15-keto-16-
mono or diflucro-prostaglandin compound.

15 31. The combination as described in Claim 22, wherein
said prostaglandin compound 1is 13,14-dihydro-16-mono or
dihalogen-prostaglandin E compound.

32. The combination as described in Claim 22, wherein
said prostaglandin compound is 15-keto-16-mono or

20 dihalogen-prostaglandin E compound.

33. The combination as described in Claim 22, wherein
said prostaglandin compound is 13,14-dihydro-15-keto~16-
mono or dihalogen-prostaglandin E compound.

34, The combination as described in Claim 22, wherein

25 sald prostaglandin compound is 13,14-dihydro-16, 16-difluoro
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25
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-prostaglandin E; compound.

35, The combination as described in Claim 22, wherein
salid prostaglandin compound is 13,14-dihydro-15-keto-
prostaglandin E; compound.

36. The combination as described in Claim 22, wherein
said prostaglandin compound is 13,14-dihydro-15-keto-16,16~-
difluoro~prostaglandin E; compound or 13,14-dihydro-15-
keto-16,16-difluoro-18-methyl-prostaglandin E; compound.

37. The combination as described in Claim 22, wherein
sald prostaglandin compound is 13,1l4-dihydro-15-~keto-16,16-
difluoro-prostaglandin E; or 13,1l4~dihydro~15-keto-16,16~-
difluoro-18-methyl- prostaglandin E;.

38. The combination as described in any one of Claims
22-37, wherein the opioid is selected from the group
consisting of alfentanil, allylprodine, alphaprodine,
anlleridine, benzylmorphine, bezitramide, buprenorphine,
butorphancl, clonitarzene, codeine, cyclazocine,
desomorphine, dextromoramide, dextropropoxyphene, dezocine,
diampromide, diamorphone, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol, dimethylthiambutene,
dioxaphetylbuturate, dipipanone, eptazocine, ethoheptazine,
ethylmethylthiambutene, ethylmorphine, etonitazene fentanyl,
heroin, hydrocodone, hydromorphone, hydroxypethideine,
isomethadone, ketobemidone, levallorphan, levorphanol,

levophenacylmorphan, lofentanil, meperidine, meptazinol,
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20

43

metazocine, methadone, metopon, morphine, myrophine,
nalbuphine, narceine, nicomorphine, norlevorphanol,
normethadone, nalorphine, normorphine, norpipanone, opium,
oxycodone, oxymorphone, papaveretum, pentazocine,
phenadoxone, phenomorphan, phenazocine, phenoperidine,
piminodine, piritramide, propheptazine, promedol,
properidine, propiram, propoxyphene, sufentonil, tilidine,
and tramadol, a pharmaceutically acceptable salt thereof,
and a mixture thereof.

39. The combination as described in Claim 38, wherein
the oploid is oxycodone.

40. The combination as described in any one of Claims
22~39 for simultaneous, separate or sequential use.

41, A pharmaceutical composition comprising the
combination as described in any one of Claims 1~40 in
association with a pharmaceutically suitable excipient.

42, The composition as described in claim 41, wherein
said pharmaceutically suitable exclplent is orally
acceptable.

43, A commercial package comprising a combination as
described in any one of claim 1 to 40 together with

instructions for simultaneous, separate or sequential use

thereof.



