
WO 2008/130520 PCT/US2008/004770 SPECIFICATION THERAPEUTIC AGENT FOR
GLAUCOMA CONTAINING ADENOSI DERIVATIVE AS ACTIVE INGREDIENT Technical
Field  The present invention on relates to a preventive or
therapeutic agent for glaucoma or ocular hyperteneion containing a
compound represented by the following general formula (1 or a e)f as
r client,  In the formul X represents CH or 11;        RI represents
a hydrogen atom, a hydroxy group a halogen atom, angroup, an alkoxy
group,    c. -aoay, qrona; and  WO MNO305MPCLTS2O0WR4770 Pa and Ilk,
ate the same or different and represent a hydrogen atom, a hydroxy
group, a halogen atom/ an alkyl group, an alkoxy group, a cycloalkyl
group or a cycloalkoxy group. 



Sackground Art        Glaucoma is an intractable eye disease which,
exhibits increased. intrancular pressure due to a variety. cf factors
and involves a. risk. of leading- to blindness-It is known that the
incidence rate of glaucoma increases with age, and the progression of
optic nerve injury also accelerates with age,        In US Patent
Publication No, 2006-0100169, WO 2006/015357, WO 2036/101920 and
Neuroscience, 141, 202920 (2006), 4-(3-[6-aminn-9-H2R,3R,43,53)-S-
cyc 1 opropyl carbamoy1-3,4 - dihydroxyt et rahydz o f ur an - 2-
9H-pu r in -2 -yl ) - 2 -propynyl ) -pi per idine - 1- carboxyl lc
acid methyl ester., which is a corpomnd represented by the general
formula (1), is disclosed and the compound is suggested to be useful
as an anti-inflammatory agent, a coronary artery vasodilator a
neuroprotective agent or the like.        In WO 03/029264 and
Neuroscience, 141, 2029-2039 (2006),4-{3-(6-awino-9-;
(2R,3R,49,59)-5-ethyloarbamoyi-
3,4-dihydrnxytetrahydrofuren-2-y1)-9S-purin-2-y1)-2-
ProrTnYl.)-piperidine-l-carboxylic acid methyl ester and 4-  wo
2smi13.524PCT/US2OfOO477C -(6-amino-9-((2R,317, 4S,5S)-5-e hylcarn
,c_ dihydroxytehydrofuran-2 I) .-9H.-puri ' yli-2-propyny1)-
piperidine-acid isobutyl ester, bot.n of which are a compound
represented by the eeneralare disclosed,and in JP-T-2002-536300,i
0-9- ((2H,3R,4S. 5,thylceibamoy1-3,4-  -,ayd
oxytetrahydrofuren-2-y1)-9H-purin-2-yil Tpropynylicyclohexene-l-carbo
ylic acid methyl ester, which is a compound represented by the
general formula (1).is disclosed. Further, in these documents, these
compounds are suggested to be useful as an anti-I:11nel However, in  



related to the compound  represented by the debe.al foimulareport in
which a pharmacological action of the compound- on glaucoma or ocular
hypertension, and further, there is no scion at all as to what type
of adenosine derivative   Lb What structurecla.r pressure lowering
action. Dienloeure of the Invention Problems to beV))G Z.*
stingdder.. search a new. eedicinal use Of. a como%represented by
the general formula (1), Means for solving the Problems        The
present inventors have made inteneive studies in . order to search a
new medicinal use at a compound represented by the general formula.
(1) .or a salt. thereat (hereinafter these are also collectively
referred toes : the "present compoued.'9), and as a result, they
found the'the present compound exhibits an excellent intraccular
pressure lowering effect in a test for intraccalar pressure
reduction., and thus the present invention has been accomplished-
Further) in the test, it. was found that the present compound has a
tendency to\show lowering of trough intraocular pressure value (an
intraocular pressure value before the subsequent administration. Is
carried out in repeated administration) by repeated administration,
and in particular, Compound A shows a high lowering action- That is
the present compound has a tendency. to enhance the intraocular
pressure lowering' action by repeated. administration. and also shows
excellent. prciongatien of efficacy..        That is the present
invention is directed to a preventive or therapeutic agent for
glaucoma or ocular hypertension containing a compound represented by
the general formula (1) or a salt. thereof as an active ingredient, 



WO 2001/1.305207))    In the formula, X represents CH L. represents a
hydrogen atom, a. hydr xy group, atom, an alkyl group, an alko
cycloalkylgroup,acycloalkokygroup, calkyl a1k:cny group, or
represents a hydrogen atom, an a I kyl group, a cycloalky an
kylcarbonyl group or an alkylorycatbonvl group) and       ha and Rh
are the same or cu.zterent. and retresenr. a Iydrogen atom, hydrt
group, a halogen atom, an alkyl group, an alkoky group, cycloalkyl
group or 0 oalkoxy group.          Further, nother embodiment of the
present invention is - method for preventing or treating gia. oma or
ocular hypertension. compri sjnq administering a phaxtacoloaic: ally
effective amount of a compound represented by the follor4np general.
formula. (1) or a salt thereof as  an. active ingredient toapatient,
005 



X represents CH or N7        RI represente a hydrogen atom a hydroxy
aroup, haat en atom, an alkyl group, an alkoxy group, cycloalkyl
group, a oycloalko group, a               represents a hydrogen atom,
an alkyl group, a cycloalkylgroup,analkylcarbon Ior alkyloxyb. bonyl.
group; an R",, and Rb are the same or different and represent a
hydroaen atom, a       an alkoxy group, loalkoxyP' Furth   cup, a
halogen atom, an alkyl cycloalkyl group or a invention  is a compound
represented by the following general formula r a. saltpreventin-
treatinaLcm 



or ocular hypertensiott  WO .40$31130520P 711S2ONAM4770 the formula,
resents CH or INT; R1 represents a hydrogen atom, a hydroxy group an
alkyl group, an alkoxy group, cycloalkylgroup.cycloalkoxygroup, (cycl
alkyl)alkoxy group, or R2 represents a hydrogen atom, an alkyl group,
group,an alkylcarbonyl group or an alkyloxycarbonyl group; and
Ft, and R. are the same or different and represent a t-Nvc ogen atom,
a hydroxy group, a h -igen atom, an alkyl           an alkori group,
a cycloalkyl group or cycloalkoxy group,        Further, another
embodiment of tne prasenr invention is use of a compound
representedthe followgeneral form'sla ;1) or a salt thereof for
producia preventive or therapeutic agent tar glaucoma or ocular
hyper.  In the formula, X represents CH c 



RI represents a. hydrogen atom, a hydroxy group, halogen atom,
angroup, an alkoxy group,  cycloalkyloup,akoxygroup,a
(cycloalkylkalkoxy group, or           R2 represents a hydrogen atom,
an alkyl group, cycloalkylgroup,an alkylcarbon 1 group or an
alkyloxycarbo r group;, and         Ra and H.,: are the same or
different and represent hydrogen atom, a hydrory group, a halogen
atom, an. alkyl groun, an alkoxycroup or cveloalk y group, The
respective groups as used in the ciaims and ,  spec  fic ...ion have
the following neanins throughout: the claims and spec14'ication.
Thealogen atom?' refers to fluorine, chlorine, bromine or iodine, The
"alkrefers to linear or branched .1 Specific examples thereof include
methyl,1,V1, 'n-Proin-pentyl"  



WO 2a08/13052.4POTTUS200-1004770 beryl,isopropyl,,
isobutyl,sec-butyl,tert-butyl, isepentyl and the like.        The
"cycloalicylft refers to cycloalkyl havinp 3 to 8 carbon
atoms.Specific example! thereof knclude  cyclopropyl,cyclobutyl,
cyclopentyl,cyclohexya,  : cycloheptyl, cycl000tyl wnd the like,
The %a.lkoxyff refers to linear or branched: alkory having 1- to 6
carbon: atoms. Specific examples thereof include methoxy, ethoxy,
n-propoxy, n-butoxy, n-pentoxy, n-hexyltow, isopropoxy, isobutoxy,
sec-butoxy, tert-butoxy, isopentyloxy and the like.        The
"cycloalkoxr refers to cycloalkoxy having 3 to 8 carbon atoms,
Specific examples thereof include cyclopropory, cyclobutoxy.
cyclopentoxy, cyclohexyloxy, cycloheptylory, c' '\ and the like,
The "(cycloalkyl)alkoxy's refers to cycloaIkya having 3 to 8 carbon
atoms and alkoxy as defined above. Specific examples thereof include
. (cyclopropyl)methoxy, (cyclobutyl)methoxy,:cyclopentyalmethoxy,
(cyclohexyl)methoxy,(cycloheptyl)mathoy, (cyclooctyl)methoxy and the
like-        The 'salkylcarbbnyi" refers to linear or branched
alkybcarbonya having 2 to 7 carbon atoms, Specific examples thereof
include methyaarbonya, ethylcarbonyi, n-propylcarbonyi,
n-butyacarhonyi, n-pentylcarbonyi, nbrylcarbonyi, isopropylcarbonyi,
isobutyloarbonyi, sec-.  W 0 2MMIti'MSPC:Dos:mos/00cm 



butylcarbonyi, tart -butylcarbonyl, isopentylcarbonyi and the like,
The "alkyloxycartonyl refers to linear or branched alkylpxycarbonyl
having 2 to 7 carbon atoms.. specific examples thereof include
netboxycarbonyi" ethoxycarbonyi, n-propoxycarbonyl, n-butoxycarbonyl,
n -pentoxycarbonyi, nnexyloxycathonyis isopropoxycarbonyi,
ischutoxycarbonyl sec -butoxycarbonyl, tart -hutoxycarbonvis
isopentoxycarbonyl and the like, , Thesalt: 'Y of the present
compound is not particularly limited as long as it is a
pharmaceutically acceptable salt, and examples thereof include salts
with an inorganic acid such as hydrochloric acid, hydrobromic acid,
hydroiodic acicl, nitric acid,' sulfuric acid or phosphoric acid.;
salts with an organic acid such as acetic acid,fanario acid, mmaeio
acid, asecinic andd, citric acid, tartaric acid, adipic .acid,
gluconic glucoheotonic acid, glucuronic acid, terephthalic acid,
methanesUlfonie acid, lactic acid, hippuric acid, 1,2 -
ethanedisulfonic acid, isethienic acid, lactobionic acid. oleicacid,
pamoic acid, pelypalactuflyoic acid, stearic
acid,tannicacid,trifluorometbanesulfonicacid, benceneonifonic acid;
p-toluenesnifonic acid, lauryi sulfate, methyl sulfate,
naphthalenessifonic acid or. aulfosalicylic acid; quaternary ammonium
salts: such as thyi br Ora ide ntethiJIodicie as I:.s with a ha og en
ion  WO 200g/1395201)(1710 S200:004770 such as a bromine ion, a
chlorin's: ion or an iodine ion salts with an alkali metal such as
lithium, sodium or potassb,ba.; salts With an alkaline earth metal
such as - calcium or magnesium; salts with a metal. such as iron or
zinc; salts with ammonia; salts with an organic amine such
triethylenediamine, 2 -aminoethanol, 2,2 - beinebis(ethanci), 1
-deoxy -1 -(methylamino) -2 -D - sorbitol, 2 -amino -2
-(hydromymethyld -1,3 -propanediols procaine or
N.,14-bis(phenylmethyl) -1,2 -ethaneeiamines and the like,        In
the case where there are geometrical isomers or optical isomers in
the present compound, these isomers are also included in the scope of
the present invention:        Furtax3nr" the present compound may be
in the form of a. hydrate or a solvate, Further., in the case where
there is tautomerism or polymorphism in the present_ compound, these
compounds are also included in. the scope of the present invention,
(a) Preferred examples of the present compound include compounds in
which the respective groups are as defined below- In the compounds
represented by the general formula (1). and salts thereof, (al} X.
represents CH or 14; and/or     (a1:11 RI represents a hydromy group,
an aiRoxy group, cycloalkexy group, a (cyolealkyl)alkexy grout:, or  



WO 206R/1302oPCPUS2008104TM , s,; and/or         (a3) R2 represents-
an alkyl group or a. cycloalkyl group; and/or         (ad) .).3",,
and Rb are the same or different and represent a hydrogen atom, a
halogen atom or an alkoxy group.         That is, in the compounds
represented by the general .formula (1), preferred. examples include
compounds that comprise one or each combination of two or more
seliacted. from the above (al), (a2), (ad), and (a4), and salts
thereof. (b) More preferred examples ofpresent compound  include
compounds in which the respective groups are as defined below in the
compounds rcin;:x7sented by the general  formula. (I) and .salts
thereof.' (1)1.) X represents CE or XF-; and/or         (b2) RI
represents a methoxy group, an ethoxy group, an Isepropoxy group, an
isobutoxy group, a cyclobutoxy group, a (cyclopropyl)alkoxy group, a
di -fluprophenyloxy group, a 2 -methoxyphenyioxy group, a 4
-methozyphenyloxy group or a. 3.,4-difluorophenyloxy group; and/or
0)3) R.2 represents an ethyl group or a cyclopropyi group,
That is, in the compounds represented by the general formula
I.preferred examples include compounds that  WO
20081130520PCTIUSUOWONTM  Comprise one or each cottinat ion from the
above (hi) , Most, preferred 



4- { 3- [ 6 - orniR 4S. 53)-5-
.opropylcaey1-3,4-dihytetrahydrefuran-2-y1)-
9H-purin72-y1)-2-propyny1)-piperidine-i-carboxylio.acid represented
by the following fo .(2R,3R,43,5S)-5-b.y.1-3,4-
>furan-2-y1)-9H-purin-2-,y1]-2-propynv11- ' acid methyl ester
represented by the tollowing formula (3); (2R,3R,43,
dihydroxvtetrahydrof piper idine-l-carboxy 2-propynv1)- isobutyl
ester represented by  the c 'formula (3- 6-amino-9-((2R,3R,4S
S)-5-ethy 



dihydrofuran-29H-purin-2-v11-2-propvny1)- cvniohexane-i-carboxylic
acid methyl ester represented by the following. formula (5);
4-0-(6-aminc 9 .((2R,I1R,45,5-ethylcarbamoyl-
3,4-dihydroxytetrahydrofuran-2-y1)-9H-purin-2-y1) -2-
propyny1)-piperidine-l-carborylieacid  ethylester represented by the
following formula (6); . .
4-f3-(6-amino-9-(2R,3R,49,52)-5-ethylcatheimoyl-3,4-
dihydrorytetrahydrofuran-2-y1)-91-1Hpurin-2-y1]-2-propyny1)-
piperidihe-i-carboxylic acid isopropyl ester represented. by the
following formula cfl;        4-0-16-amino-9-((2R,3H,4S,5S)-5-
cycloprepylsarbamoya-2,4-dihydroxytetrahydrofuran-2-Y1)-
9H-purin--2-y11-2-propynyl)-piperidine-1-cerboxylic acid 4-
fluerophenyl ester reprezented by the following formula (8)(
4-13-(6-amino-9-((2R,3L4S,520-5-
cyclopropylcarbamey1-3,4-dihydroxytetranydrofuran-2-y12-
9H-puin-2-yll-2-propynyll-piperidine-i-cerboxylic acid 2,-
methoxyphenyi ester. represented by the following (9)(
4-(3-t6-amine-9-(t2R,3R,49,5S)-5- -
cyclopropyloarbamoyi-3,4-dihydroxytetrahydrofuran-2-y1)-
9H-purin-2-y11-2-propynyll-piperidine-1-carboxylic acid 4-
methoxyphenyl. ester represented by.. the following formula.. (10).(
4 3 - -ami no-9 ( (2R, 3R, 49, 59) -5--
syclopro)ylcarhamoyi-3,4-dihydroxytetrabydroturan-2-y10-
9H-purin-2-y11-2-propynyll-piperidine-i-carboxylicacid
3,4-difinorophenyl ester represented by the, following  WO
20081130520PCUUS2(-4 toand 



4- {3- (6- dno-9-( (2R3R, 4S, 52) -5-
cyclopropyloarbamovi-3,4-dihydroxytetrahydrof
91-1-purin-2-y1)-2-propyny1j-piperidinacid butyl ezter represented by
the following i:oLmula (12), Ni     NN2    0 "Nr ( 2 ) OH OH     



The paeeent compound can be produceb according to a common procedure
in the field of organic aynthetio chemietry, and also can be
produced. based on the method
inW02003/029254,JP-T-2005-50E933,WO 2006/015357, WO 2007/136E17 or
JP-T-2002-536300.        The compound of foamula ;12) Can he prepared
aa follows,  W029(WiLl00531004770  3. N,N-Dimcthylc ' nip   \OH
Ci3OCT '-'0CC;3 e, (=IN&   To triphosgene (0,34 eq) stirring in0C
under inert atmosphere, theU101 (1.0 eg) and dimetline (1.1 ,EK.0 are
added slowly as a solution 



in dry THF, After ten minutes, the reaction is warmed to room
temperature and stirred for an additional 3 b Dry DON is then added
and the mixture is poured slowly solution of N-hydroxysuccinamide
(1,3 eq) in dry DON at 000, The react: ion is sboswarmed to :coo:
:emperature and stirred overni-ht. Nate_ is added to the mixture and
after stirringadditional 3 h, the colution is diluted with Et0Ac. The
organic layex is washed 3 times with water, once with brine, then
dried (MgSO4) and concentrated. The resulting oi (which may be a mixt
- of the carbonate and symmetrical anhydride) was taken next step,
arcesa6:ded.root  temperre::nert .;:xmorph,ereThe carbon  compound.
(1.0 eq) is diluted with THY and added dropwism to the piperidine
shiut:mn. The mixture is stIrred for 24 h. then concentrated for
application to silica gel chromatography (gradient starting at1.00%
hexenes up to 80% DCM in hexanes). The resulting .oil (-60qi Yield)
is stornd at 4:3C until further use. ,, 



".- r1 1.,oJ, 7:1)). ,'te"' -.:.,-. &.,... .0 If N
N.PPiimgr)",.c..."'''''' 'I 0DMF,ACNJEAH\---",1 --L. I\til'r'W -`I -
, Hd)--ji-if) st Hd OH (4s' j. ,f.         :rode derivative (1.0 eg)
is dissolved. in a solution of DMPACI.,..1.):TEA 5)))1.(all solvent
vigorously degassed and stirred at. room temperature under inert
atmosphere. Palladium catalyst. (-5 mol %) and. copper :.1.1 iodide
(1,05 . eq) are added followed by the alkyne derivative (4.0 eq), The
resulting dark solution is stirred overnight then. connmntrated for
applination to silica. gel chromatography. (gradient starting at 100%
DOM up to 10% $e08 in DCM), The resulting. oil was further purified
by preparative HPLC to obtain an off, White solid. (-30% yield). 1H
NKR (DPY.9fl) 8 2.56 (s,830(s, Ufl  2H), 5.97 (d, IN a=6 .6) , 5.67
(dd2H, 3e.21.3, 4.8), 4.8418, J=5.9). 4,54 (t.),.. 1H, 3=4.9). 4,30
CO, 1H, 



30,n0PC14),5296N1604779 J=2.1), 4,21 (m, 1H), 4,00 (dJ=12,9), 3.12
(r. 2,719 (r., 4H), 2.430 d 2H, Ja6,3), 2,272 (m, 211), 2,00 (m,
2H),m 2H56 (m, 2H),(m, 2H), 0-69 IH), 0.50 (m, 1H). LRMS ESI iM4.11*
54      20-95% gradient in water over 4 minutes at 409C, 6 iiinutes
total, Retention Time.3,0min method)        The preventive or
therapeutic agent for glaucoma or ocular hypertension of the present
invention can be administered either orally or parthiteral.iy.
Examples of the dosage form incinde eye drops,
almionts,injections,tablets,capsules, granules, powders and the like.
In particular, eye drops    drops, a. desired eye drop can be
prepared by adding  the present compound to purified water or a
buffer. or the iike sti...ccbsg the mixture " and them adjusting the
pH of the solution with a pa adjusting agent. Fuu-_.isitt, an
additive which is genisuvi-J..1y-..- used in eye drops can be used as
needed. For example, formulation thereof: can. be carried out naing a
tonicity agert such as sodium chloride or Congentrated glycerin, a'
buffer such as sodium. phosphate, sodium acetate, boric acid, "herax
or citric acid, a surfactant. such as polyexyethylene sorbitan
monooleate, polyoxyl stearate or polyoxyethylene hydrogenated castor
oil, a stabilizer such as sodium .citrate or sodium edetate, a
preservative such as benzalkonium chloride or paraben, and the like-
The pH of the eye drops is permitted as long as it falls within the
range that is acceptable as an ophthalmic preparation, but . is
preferably in the range of from 3 to 8.-        The ophthalmic
ointments can be prepared with a generally used base such as white
petrolatum or liquid. paraffin_ Also, oral preparations such as
tablets, capsules, granules and powders can be prepared by adding an
extender such. as lactose, crystalline cellulose, starch or vegetable
oil, a lubricant such as magnesium stearate or talc, a. binder such
as hydroxypropyi cellulose or polyvinyT pyrrnlidone, a disintegrant
such as carboxymetbyl cellulose calcium or low-substituted
hydroxypropylmethyl cellulose, a coating agent such as  



WO 20081139524Ircrius 24343,4)64 770 hydroxypropyluethcellulose,
necrogol or a silicone resin, a film forming agent such as gelatin
film, as needed. The dose- of the present.umd can properly be &hanged
depending on the dosage form, severotoms, age, body weight of a pao
be administdoctor's judgment, and the like.case of an eye drop, an
eye drop containing an active ingredient at concentration of
generfrom 0,000001 to 10% (w/v), preferably from 0,00001 to(w/v),
more preferably 0.0001 to(/v)  further more preferably 0;001 to 0.1%
instilled to an adult once to several times a In the case of
oralpresent compound mwv be administered to an adultor divided into
several times at. a. dose of generally. from 0.01 to 5000 mc per day,
; d!kenably from 0-1 to 2500 mg per ' more preferably from I to 1000
my pet 1 Advantage of tdu Invention        As will i-se described in
detail in the section of pharmacological test: below, when a test for
intraocular pressure reduction was carried out using cyhomolgue
monkeys or Japanese white rabbits, it was shown that
4-0-6-am1no-9-((2R,3R,43,53)- 



eyniopropyicarbamoyioxyt etrahydrofuran2 9H-pnrin,Viteriine-'lboxviin
methyl ester (hereinafter also referred to as "Compound A"),        4
-{3 -;6 -amino -9 -(.(2R.,3R,43,5S) -sthylcarbamoyl -3,4 -
dihydroxytetrahydrofuran -2 -yl) -9R -purin -2 -y1) -2 -propynyi) -
cyclohexane -I -carboxylic acid methyl ester (bereinalter also
referred teas "Compound B"),        4 -{$ -[6 -amino -9
-((29,3R,43,5S1 -5 -eti:tyloarbasint.,2-1-3,4
dihydrexyretrahydrofuran -2 -y1) -9H -purin -2 -yil -2 -propynyll -
piperidins -1 -carboxylic acid methyl ester (hereinafter also
referred to as ''Compound C")',        4- (3- 6 - amino- 9 - C( 2R,
3R, 4S, 5S) - 5 -e thylcarbstmoy1.- 3 - dihydroxyt et rahydr o f uran
- 2 -yal - 9H-pur in- 2 - yl - 2 -propynyl - piperidine -1
-carboxylic                              acid ethyl ester
(hereinafter also referred to as Compound         -(3 -(6 -amino -9
-;(2R,39.,4S,5S) -5 -e bylcarbamoY1 -3,4 - dihydroxytetrahydrofuran
-2 -y1) -9H-purin -2 -2 -prepyilyil - piperidine -1.-carbo.xylic acid
iSopropya. ester (hereinafter also referred to as ''''Compound E."),
4 -(3 -f6 -amino -9 -((2R,3R,43,53) -5 - cyclopropylcarbamoyi -3,4
-dihydroxytetrabydrofuran -2 -ya) - 9H -purin -2 -y11 -2 -propynyi)
-piperidine -1 -carboxylic acid 4 - fluorophenya ester (hereinafter
also referred to as "Compound F"), '4 -(3 -r6 -amino -9 -;
(2R,3R,4S,5S) cyclopropylcathamoya -3,4 -dihydroxytetrahydrofuran -2
-y1) - 9H -purin -2 -y1.1 -2 -propynyi) -piperidine-1 -carboxylic
acid 2-  WO 204M/130520PCOUS2048/004770        :phenyl ester
(hereinafter also referred to as'_ "Compound G"), 



4S.55}- cyclopropyloarbamoyl-3,4-dib-Y1)- 9H-puri
-.-y1)-2-propyny1)-piperidIne l-carboxylic acid 4- methoxypn .y1
ester(hereinafter also referred to as "Compound 1.1"),
4-i3-[6-amino-9-.4S,SS)-5-          pylcarha)noy1-3,4-dihyd
xytetrahydrofuran-2-y1)- 9H-purin2-pronyny1)--piperadj e-1-xylio -
acid L4-difluorephenyl ester(hereinafter also referred to as
"Compound 1"), and        4-(3-[6-amino-9-((2R,3L4S,5S)-5-
cvbiopropylcarbamoy1-3,4-dihyd xyahydrofuran-2
9H-purin-2-.y11-2-propynv1)-piperidineacid ovolobutvl esteralso
referred to as "Compoundexhibit an excellent intraccular pressure
lois, the present compounds are useful as a preventive or therapeutic
agent for glauc a or ocular hypertension.  W021)&0130520PCTIUS20
04770 Mode for Carthe Imre t"        Hereinafter,the results of
pharmacological test and pre ion examples will be described, howevet,
these examples axe described for the purpose of understanding. the
present invention better and are not meant to limit be scope of the
present invention, Phar -colog 



raocusing cynomolYs        In order to examine the usefulness of the
present compound as , preventive or therapeutic Cent for glaucoma or
ocular hypertension, intraoculax pressure lowering effect when the
'present compound was administered to  ynomolgus monkeys (sex: male)
was evaluated and studied. As the test compound, Compound A, Compound
Bs Compound Cs Compound 0, Compound S. Compound F, Compound G,
Compound and. Compound I were used. - (Evaluation test methodfor
intraocular pressure reduction) I) Just before a teste was a&mininone
drop of 0.4% oxybnprocaine-drochloride eye drop was instilled into
both eyes of each experimental animal           local anest.hasia,
an& thec lax2was t2eaenren using' an applan ion tonoeeter. This
intraocular  WO 20081z 3I510PC1711 pressure was determined as anessu
- 2) A 0.1%(wfv)test: liquid(a solu suspension) was prepared, and
the'liquid was instilled into one eye of: each experimental animal
twice a           7 days, The other eye was left 'untreated, or a
vehicle was instilled into the eye according to the same schedule.
Incidentally, the test liquid was dl according to the preparation,
method for an eye drop described above. Spec' to 10 mM phosphate
buffer or 1.7% borate buffer, polysorbate BO and any of the test
compounds were added and dissolved or dispersed therein 



test compound was prepared only in the case of Compound the ph of the
test liquid was adjusted to 7), 3) 'After the test liquid
wasthnmnistered, the        cular pressure of both eyes of each
experimental animal was measured at predetermined time2, and 8 hbars
after adminia ation)case Cop:pound B., the intraocu as pflss ze. was
measured. at 1. 4 and 6 hours after adminis ratSonL Incidentally,
before measurement., one drol.0.4% osybuprocaine hydrochloride eye
drop was instilled into oth eyes of each experimental animal to
achieve local anesthesia, (Calculation formula for intraocular
pressure reduction  degree)        The intraocular pressure reduction
degree of each test compound administration group at. each
measurement time was calculated from the following calculation
formulaAmobg the obtained intraocd::.ar pressure reduction degrees at
respective measurement times, the maximum value was deterMined as a
maximum intraoculer pressure :reduction degree, 



Equation I Intraccular pressure reduction degree (rdal-5;;;T) -TOP
IOP (D-0) IOP (D'-t: ); Intraocular pressure of the eye into which
the test compound was administered at t hours after administration of
test compound IOP (D-0); Initial. intraocular pressure of the eye
into which the test Compound was administered (Results and
discussion.)        The test results (maximum intraocmlar pressure
reduction degree (mmHg)) in the case of using Compound As Compound B.
Compound C. Compound D, Compound Es compound F, Compound 0, Cbmpbuhd
H and. Compound I are shown in Table I. As is apparent from Table I,
every compound exhibited an excellent intzaocular pressure lowering
action. That is, it was found that the present compounds as typified
by Compound A, Compound B and the like, are particularly uselhl as a
preventive or therapeutic agent for glaucoma  W02008 0 MT/US00/004778
or ocular hypertension. It was found that in particular, Compound A
exhibited a significantly higher intraocolar             lowering
action among the present compounds. Further, the present compounds
have a texdency to show lowering of trough intraocular ressute by
repeated    ;dilation (BID), and. particularly Compound A exhibited a
high lowering action. Specifically, in the case of Compound A the
trough intraocular pressure  value on day 7 was lower by as much as
1.0 zumRg than that in the vehicle administration group, and Compound
A exhibited cant lowering action.  Table Test Compound 



Maximum reduc o  ular pressure (mmHg)     Compound E Compound F
Compound G Compound H Compound Ineddentally, the maxmhe intreecnear
creaeure reduction degree is repreeented by the:dverage velue for
each dup consiet '; to 6 cane. Teet for-reocular pree sure 3:C.
japanete dhite rehbite In order to examine the usefulness of the
preeent  20.PCTIUSI68NA104779 



compound as a preventive or therapeutic agent for glaucoma ocular
hypertension, anpressure lowering           when the present
compoadministered to Japanese white rabbits (sex male) was evaluated
As the test compound, Compound A, Compound C, Compound E, Compound I
and Compound j were used (Preparation of test liquid)
According to the preparation method for an eye drop described above,
each testquid containing Compound A (0.003% (w/ v))( (w/v)), Compound
E (0.01% (w/v)),   Compound C (0,01% u d I (0.01% (     and dissolved
or dispersed therein. Then, the pH of the resulting solution or
dispersion was adjusted to 5 with sodium hydroxide and/or dilute
hydrochloric acid, a test liquid containing eachprepared 



(only in the caseCompound B, the pH of theliquid was adjusted to 7).
(Administration methmethod) 1) Jest before any of the test liquids
was                  one drop of rocaine hydrochloride eye drop was
instilled into both eyes of each experimental animal to achieve local
al math s intraocular  WO 20081130529oovo pressure was measured using
an applanation tnnometer. This intraocular pressure was determined as
an intracoular press e. 2) Any of the prepared test liquids was a
into one eve of eachimental animal in a sinqie dose. The other eye
was left, untreated, or a vehicle was instilled into the eye
according to the same schedule. After the test liquid was
administered. the               pressureof each e<perimenta animal.
was measured at predetermined times (at 1- 2, 4 and 6 hours after
admiIncidenta'before measurement, one drop of 0,4% oxybuproceine
hydro E7 e drop wasd into both eyes of each experimental , to achieve
ocal anesthesia, 



Iculation of i t acct.:der pressure reduction. dearee) The
intraaculsz pressure reductionof each tee compound
administrationmeasurement was calculated from the followanq
calculation formula.  WO 200S,0PCTIUS2011C00 Equation Intraocular
press' e reduction degree (mmHg)'op (Ad-t)IOP (Ad-0) I    which the
test compound waS adm (Results and disc- The test results
(intraocular pressure degree (mmHg) at 2 or 4 hours after inswhich
the intraocular prdecreased. most)of using Compound A, Compound B,
Compound C, Compound. E, 



Compound I and Compound C.r are shown in TableAs is apparent from
Tableevery compound exh.x.bited. an excellent intraocular pressure
lowering action. That at was found that the present compounds asby
Compound A, Compound B and the like are part useful as a preventive
or therapeutic agen for gla               perten was found that in
particular, Compound -A and Compound J exhibited a si Vtni f icar3
tiy b&aher intraoular pressure lowering action among present
compounns.  Table 2 .  Test Comoound         Compound A  Compound B
Compound C     intraocular pressure reduction degree (mmHg)    



3.8   2.1 2,       Compound E2,6 Compound 11/2 Compound CI
Incidentally, the intraocular pressure reduction. degree is
represented.. by the average value for - each group consisting of 5
to 6 cases, 



Preparation Examples     Hereinafter, representative preparation
examples using- the present. compound will be shown, Preparation
Examples        A medicinal agent of the present invention will be
more specifically described with reference to preparation examples,
however, the invention is not limited only to these preparation
examples. Formulation. example 1: Eye drop in 100 ml, Compound. A0,1
g Concentrated glycerin2,6 g Sodium dihydrogen phosphateq,s,
Polysorbate SOq,s, Sodium hydroxideg,s, Dilute hydrochloric acidq,s,
0PCTIUS2008/004770 Sterile purifiedq.s. To sterile purifie.Compound.
A and the other components described ahoyadded, and these co p ne are
well mixed1. whereby an eye drop is preparedBy  



changing the amount of Compound. A to be- added, an s at a
concentration of 0.02A (w/v), 0.01% (w/v), 0.05% or 0.3% (w/v) can be
prepared. Formulation -example 2 Eye drop in 100 mi Compound B0,1. g
Boric acid2.0 a Polysorbate Sodium hydroxideq.s. ,Dilute hydrochloric
acidg. s. Sterile purified water        To sterile purified water.
Compound B and the other components described above are added, and
these components are well mixed, whereby an eye drop is prepared.By
changing the amountCompound B to be added, an eye drop at a
concentratiOn of 0,01% (w/v), 0.03% (w/v), OT 0.3% (w/v) can be
prepared.  CLAIMS 1.A. pharmaceutical compositionwhich is In the
dosage Zor.ru of an 



LnJecLop,a tablet, a capsule, a granule or a powder, for preventing
or therapeutically treating glaucoma or ocular hypertension,
comprising : a compound represented by A owing gene-ai formulaor a
salt thereof as an active ingredient::  wherein X represents
RI represents a hydrogen atom, a hydroxy group, halogen atom, an
alkyl . group, all alkoxy group, a cycloalkylgroup.,-
acycloalkoxygroup,a (cycloalkyl)alkoxy group, or          R2
represents a hydrogen atom, an alkyl group, a cycl,oalkyl group, an
alkylarlxmyl group or an alkyloxyco oonyi group and            and
R:"" are the vane QY diffornnn and rapresent: a ay< ano, a nYdrary
g:Laug, a halogen at co. an alkyl group, an alknxy group, a
cyninalkya group or a cyninaakoxy group,  2, The phatmaceutdcal
composition as claimed in claim. 1, wherein at leaet one of an
extender anci a lubricant. are adged to the compound. The
Pharmaceutical composition aa oladmPd in claim I.        furtner
compriahng at least one of a hPnaJer, a disintegrant, a. coating
agent and a. film forming agent.  4, The pharmaceutical composition
ae claimed in any. one of claims i to 3, wherein in the general
formula (1), hr represents CN Or NT;         Ri represents a. hydroxy
group, an alkmxy grpup, a cycloalkoxy group,a(cyclolkyl)alkoxy group
,or 



y'I R2 represents an alkyl, group mr a. eyeloalkyl. group: and
Ra and Rb are the sane or different and represent: a hydrogen atom, a
halogen atom or an alkoxy group.       The ;pharmaceutical
composition. as claimed ho any one of claims 1 to 3, c, E-'in. the
penemal. X repreeents CH or N;        Rp represents a methoxy gronp,
an atNpry group, an isoproppxy group,. an inoNntpxy group, a
eyelobutoxy grmup, a (cYcloProPY1)methorY gr''n4, a -fluorophenyloxy
group., a. . 2 -merNor"yphenyloxy gToup, a cf-methoxycthenyloxy group
or a 3,4 -diflupropenyamr gTpup;.. and. represeors an ethyl group or
a eyeloprppyl group,  6.inc pharmaoemtical composition as claimed. in
any one  of claims I to 3; wherein the compurd represented by the
general fotmmla (1) is
cyc.lnpropy1carbamoyl-3.4-dibydr.osytetf'ahydf.nferan72-y13-
9-pmrin-2-y1]-2-propynY1)-pi:anTn.e-1-cnrbc:eylicacid methyl ester
4-0-[6Lamino-9-N2P.,3P,43,SS)-5-ethy1caftsamoy1-3,4-
dihydroxytetrahydroturaii-2-y1)--SE-parld-.2Lyll-.2-propysyl}-
p1paridinc-1-carboxya1c acid mathyl eater;
4-t3-F6-aminc-'-9-((2E.,3R,48'38)-5-ethy1ca.rbamoy1-3,4-
dihydruxYtetrahydrofnran-2-y:L)-SS,zW-purin-2-y1J-2-propynya')-
pdperidine-1-carb,oxylic acid isobstyl estef           4-(3-;
6-amiuP-$'-i:(2S.?3i,4St;5SI-.S-etb'yacafbama.yl-3,4-
d1hyd.roxytetrahydro.furanT2-yl)-9H-psrie-2-yl1-2-propynyl)-
,cycloh.eica;a.e-1-cafbos:y1Ac acid methyl eatact;
4-0-1.6-amino-9-;(2R,3R;48j.i:6)-5-ethylcarbarioyi.-3,4-
dihydroxytetfahydroluran-2-y1)-91i-pfn-2-y13-2-propynylipipatidina-1-
onrboxylic acid ethyl ester; 



4-0-[6-amioo19-(.(2R,3,4SSS-S-ethyloathamoy1-3,4-
dihydroxytetrahydrofsran-2-yfl-914-purin-2-y:y-2-propyryll-
piperidine-l-carhoxylic acid isopropyl ester;
4-(3-(*amduo-9-((2e.i3R.A45,55)-5-
oyc1opfopylcartamoyi-3,4-dihydroxytotrahydrofnran-2-y1)-
9E-purin-2-y1.)-2-pronynyl)-piperidine-1-carboxylic acid 4-
fluorophenyi ester:  4-(3-(6-w 'no-9-((2R,3R,46,5S)-5-cYcloProPYlcarb
odihydroxytetrah9FEpurin2yl3-2-propyiy11-
piperidine-l-carbexymetboxyphsoyl ester;
4-(3-6-amino-9-(#2R,3R,4S,SS)-5-
cycloproPylcarbamoy1-3,4-dihydroxyterahydrcfuran-2-y1)-
9H-Durin-2-y11-2-propysv1)-piperidine-l-carboxy1ic acid 4-
metbax),ester; amino-9-(E2R,3R,45,5S)-5-
cyclopropoy1-3,4-dihydroxytetrely-y)4-
911-purin-2-yli-2-propyny1)-pipe:eidine-i-cart.oxylicacid
34-dif1uorophenyl ester; or -((2R,31',41S,5S) cyclopropyi b
moy1-3,4-dihydroxytetrehy -
9H-purin-2-propyby1)-piperidina-1,carboxyl5.acid cyclobutyl ester.
The pharmaceutical compositionci.aixteci in claim 1, hi the compound
is 4-(346-ardno-9-((2R, 3R, 4S, 5S)-5-cs,ectopropyicarbamoy-3,4-
dihydroxytetrahydrofuran-2-0)-9H-purin-2-01-2-propyny1}-piperldine1-c
a;boxyhe add methyl ester. 



An eye drop for preventing or therapeutCal glaucoma, or ocular
hypertension, comprising: a compound represented by the following
general formulaor a salt thereof as an active ingredient:  Nit  X
represents CN or 14';    halogen . atom, an:k-Y1  ayclgalkylgroup,
(cycloalkyl'alkoxy group, or represents  



group, an a).koxy group, loalkoxygroup4  atomya group,  cycloalkyl
group,an alkyicarkxmyl group or an kyl oxycarlxnay 1 group and
and 1st: era the saae or different and rapresent a hydrogen aboa, a
hydroxy group, a halogen atom: as alkyl group, an alkaxy qroupa ccioa
iyl groan cycloalkbay group- e eye dxsp as sia eS n CLaa., wherein
ova drop as clather comprila pH adjactdnd ament 11, The eye drop as
claimed in any one of claimse to10, further comprising at least one
additive, wherein the at least one additive comprises a surfactant, a
tonicity agent, a stabilizer or a preservative.. 12. The eye drop as
claimed in any one of claims wherein in the oenerai formula (1), .X1
represents CH or N;            represents a hydroxy group, an alkomy
group, cycloalkoxy group,lkyl)alkoxy group,or 



R2 represents an alkyl. gror up; and Ra and Rh are the same or
different and represent a halogen atom or an erkoxy group. 13. The
eye drop as claimed in any one of claimstoli, wherein in the general
formula (1), X rpcesents CH or kh        ki repre8entu a methomy
groups an ethomy group. an comropony groop, an schatexy group, a
cynic:but:m..3y group. a ,.iyclopoovI)methoxy. group, a ironhenyloxy
group 2-me.thonyphany1oxy orcno, a , 3,4-difluorophenyloxy groan and
:dapreeen.s an ethyl gs:oap or grcnpa group.  14. The eye drop as
claimed in any. one of claimsS to wherein the compound represented
by. the general 



foraola ;1) is 4 -4:3 -(6 -amino -9 -((2b,SR,4:3:5S} -5 -
cyclopropylcarbamoyi-dihydroxytetrahydrofurantyl) - 91-1TPtrin -2
-Yll -2 -Prepynyl) -piperldine -1 -carboxylicacid methyl ester:. 4
-(3-amino -9 -((2R,3P,4S,SS) -S -hthylcarbamoyl -3,4 -
dihydroybetrahydrefuran -2 -y1) -:91-purim -2 -yli -2 -1.aropyaYil -
piperldine -1 -carboxylic acid methyl ester.: -(3 -I:6 -amine9
-{(2R,3R,42,52) -5 -athylcardiameyi- caihydroxytetrahydxoforon-2 -y1)
-91.1-pnrin-2 -yil -2 -propymyl.) - piperidine-l-carboxylic acid
isobdtyl ester:           4 -(3 -(6 -awdno -9 -(t2R,3g,4S,5S1
-5-ethylcarhamoy1-3,4 dihydrexytetrahydroferanT2 -y-1) -9H -purin -2
-yal -2 -Prepynyl) - ,cyclohexane -1 -carboxylic acid methyl. eater;
-i3 -(6 -amine -9 -N2R,3R,4S,52) -5 -ethylcathamoyl. -3,4 -
dihydroxytetrahydrol5aran -2 -y1) -91-1-pur.i.n -2 -y1) -2 -propynyi)
- plperidine-1 -carboxylic acid ethyl ester;          4 -(3 -(6
-aminel.-9 -((2R.3R,4S,SS) -5 -ethylcarbomeyl. -3,4 -
dihydroxytetrahydrefdran -2 -y1) -9H -puican-.2 -Prepyhyl) -
piperidioa -1 -carboxylit acid isopropyl ester;          4
-(3[6--amino--9- ;(2P,SR,42,22) -S - cyclopropyleoflumaryi -it4
-dihydroxytetrahydrofuran -2 -y1) - 9H -purin -2-27propynyl)
-piperidine -1 -tarboay14yi Acid 4.. LbAprophenyl ester;
4-(3-(6-amiao-9-N2R43R,45,55)-5-cyc )y 1 carbamoyl - 3
dihydroxytetrahydroturan--2-yl) 9H--put in- 2 y - 2 -Pr onohyl.
piperidine-1 carboxyl acid 2 -meth oxy-phenyl ester ; 



1-- -amino- 9 - (2Ry 3R, 45 s 5S) - 5 - cyc lop oby barbell:ay 1 --
3, 4 -dileydr oxyanydrof urac- 2 -y1.) -  pu r in- 2 -y1 ) -2
-pror.)ycyl. )acid 4 - t ho xyph e ny 1 4-(1-t6-amiao-9-%(R 45,55)-5-
cyciopropy1carbaoyl-3 4 --dihydroxytet.rahydrofuran-2-y
91-I-purin-2-y1]-2-propyay1 pipeXid e-l-carboxylicacid
3,4-difluoropheayl ester; or 43645 SS cyelopre4-dihydro
9H-purin-2----2-propyay1)-piperldine-l-carbo  cycl.ohutyl ester
15, The eye drop as claimed in claim 6 wherein the compound is
4-{3.46-amino-9-((2R, 3R, 4S, 5S)-5-cyclopropy4carbarnas
dihydroxytetrahydtofuran-2-y0-91+-purin-2111-2-propynyq-pip
1-carboxylic acid snethyl ester, dine.-  16, An ophthalmic ointment
for preVent.i.nq or therapeutically. treating glaucoma or ocular
hypertens,imn, compine 



a. compound represented by theowing general formula (1) or a salt
thereof as an active ingredient:  wherein X represents CH or N) RI
represents a hydrogen atom, a bydroxy group, a n atom, an alkyl
group, angroup, CyC1group,acycloalkoxygroup, 8. fiirnt, ( C
OalkYa)alk.O. group, or         Ra represents a hydrogen atom,- an
alkyl group, cycloalkyl group,an alky/carbonyl group or an
alkyloxycarbonyi group; an;'',         R, and el, are the same or
different and represent a. hYdrcgen atesa hydroay group, a halogen
atom, an alkvl group an aakcxy group, a cycloalkyl group or eye
loalkofy group, 17, The opht aimLo ointment as piava in claim wherein
at. least one of: a white petrol atum and a paraffin provides a base
fes the compound,  



16. The ophthalmment as claimed in claim16 or wherein in the general
formula (1), X represents CH or 11;             represents a hydroxy
group, an alkox group, a cycicalkoxy group,(cycloalkylialkoxyor   R2
represents and group or a cycloalkyl group;  C Ct hydrogen atom, a
halk) 19b .1vrti C.7 ointmentclaimed in claim16 or wherein La the
general formula (1), X represents CH or N;  Er represents a methn.xy
group, an ethoxy group, an epoxy group, an isobutoxy group, a
cyclobutoxy group, aopropya)methoxy group, a 4-fluoropheny1exy group.
a 2-methoxyphanylox.y group, a 4-methoxyphenylexy group or a.
3,4-difluoropheny1oxy group; and R2 represents an ethyl group or a
cyclopropyi group.  



. The ophthalmic ointment: a s claimed in la leIS or17, wherein the
csmpeunci reprn s en ted by the gene' al formula 1 ) is 4 ( 3 - 6-
amino- 9 ( 2R , 3 ta ,49, 5(3 - 5 - eye logropyi ca rbamoy 1 - 3. 4
-dihydroRyt e trahydr o f or an.- 2-y1') - SR-par1n- 2 -y1) -2 -gr
opyoya -Pi per ida ne - 1 carbnxy 1 cac id methyl ester:
( aminc-72 ( ( 2R, 3R , 4s 53 ) - 5 - e thy 1 darbanvoyl - , 4.-
dihydiopryt etRahydrofuran-2 -y1 ) - 9 H- puri n - 2 : yaI -2
-1:osopytY1 - p iper i di - 1-carboxy1ic acld methyl ester. ; 4.{ 3 (
(- altrarte( (2R, 3R, 43, SS) -5-e tnyl c arbausayl 3 " 4...
dihydroxYte trahydro tire n - 2'y1 ) 911-puri. n -yl - 2 --gregyny 1
) agerial ine - cartRixtyl in acid, fist:butyl es ter ; 211 312, 4 ,)
:5 - elo ebb:an:ay:I - 3 , 4     hydroxy te trt ahythe furatet. 2 -ya
)2 -Yli 2 "CV' \' - , eye I hexane -1 - c arboxlc,(1 is c i.d methyl
ester;          4- ( 3- (c; - alrdmo - 9 - ( ( 29, 3R, 4S 53 ) - S
-ehhy1sarbamoyl -3 , 4 - dihydroxytetrahydnof bran- 2 -yll - 9 :9
-purin - 2 -y 11 - 2 -propyny I - piper id. ine - 1- carboRy1 ic ac
id ethyl ester; 4 - f 3 - (9 ;(2R3R, 4S. SS ) - 5 -ethylcarbamoyl - 3
, 4... dihyd roxyte t rahydro ran-2 -ya ) - 9S -pur in-2 -y1) -2 -
gropyny - p1peridine-i-carbeRylic sicid isopropyl ester: 4- (3-
(6-amino-9- ( (2R, 39, 4S, 5S) -5- cyb 1 opr ogyl ca rbamoy 1 - 3 , 4
- dihydnoxy tot rahydr 0 f urn -2 -y1 ) .. 99-gur in -2 -y11 -2
-propyoyl) -pipexidine-a-ca rboxyl e acid - f lue roph enyl ester  



4-2R , 3R, S. SS) -5-cyclopropylearbamoyi-
dihydroxytetrabydroferan-2-y1)-91i-purin-2-yil- -Pr oPYilv.) piper
icline-l-carboic acid 2etho,ptyj ester
4-0-(6-amino-9-E(2R,2R,4S,5S)-5-
cyciopropylearbamoy1-3,4-dihydroxytatrah_
fur:an-2-1m9H-purin-2-y11-2-propyny1)-piperidine-1-carboxviic acid 4-
methoxyphenyl entmfl               4-(3-(6-amino-9-((2R,3R145,55-5-
cycimpropylmarbamoy1-3,4-dihydroxyhydroferac-2-y1)- 9R-vari
,-y11-2-propycy1)-piperidine-1-rarboxylicacid 3,4-rliflaorophenya
ester 6-amino-9-U2 cyclopropylcarbemoya- rahydrofuran-2-y13-
911-purxe-2-y1)-2-propyny1Y-piper "le-1-earboxylic cyc*,obutyl eater:
21. The ophthalmic ointment asA 4 c-a-me- in claim16, wherein the
compound is (6-amino-94(2R, 3R, 4S, 5-cyclpylearbam
rahydrofuran-2-0)-91-y1-2-plOpyriy -piperidine- yhe add methyt ester,



22. Use of a compound represented by. the fri lowi. general formula
(1) or a salt thereof for ptoducjng a preventive or therapeutic agent
for glaucoma or ocular hypertension:    wherein X represents CH or N;
represents a hydr a hydro group, atom, an alkyl group, an alkoxy
group, group, (cycloalkyl)aakoxy group, or R7 represents a. hydrogen
atom, an alkyl group,         lkyi group,an alkylvarhonyi group or ah
alkyloxycsrbonyl group; and 1.7Z and Rb are the same or different and
represer uydepogen a t.cm, a ylt roxy group, a. halogen atom, an
alkyl group, an 'alkoxy group, a cycloalkyl group or a cYcivalkony
group,  23, The use as claimed in claim22, wherein the generaa 



formula Cl) X represents CH or         R1 represents a hydroxy group,
an alkoxy greup, cyc?,calkoky group,a(cycloalkyl aikoxy group,or  R2
represents an alkyl grOup or a cycloalkyl group; and         Re, and
Rh are the arne or different and represent a hydrogen atom, a halogen
atom, or an ahkoxy group. 24. The use as claim?-Mils22, wherein in
the general ] .X represents CH or 14;        RI represents a methoky
group, an ethoxy group, an isoprofloxy group, an isobutoky group, a
cyclohutoxy group, a (cyclopropylrmethoxy group, a 4'-fiuorophenyloxy
group, a 2-methoxyphenylexy group, a 4-m toxypbenyloxy group or a
3,4-difluorephenyloxy group and represents an ethyl group or a
cyclopropyl group.  The use as c repnred by the general. formula
6-amin cyclopropylearbamoy1-3,4-diny orytetrahvdrofuran2yl)
9H-purin-2-y1)-2-yropyny1l-piper 'n 1-carboxyl methyl ester; 



4-(3-(6-a3R,43,59)-5-ethylcarbamoyi-3,4-
dihyremyterrallydrefuran1-2-yi)-911-purin-2-y11-2-propynyll-  ic acid
methyl ester; 53)-5-ethy1carbamoy1-3,4 -2-y11-2-propyny1)-
p1peridine-1--carboxylie acid isobutyl ester;
4-0-(6-aMino-9-H2R-3RAS,SS)-S-ethylcarbancyl-3,4- 9Wpuri
cyclbhexase-1-carboxylic acid methyl 1-[6-bmid
-9.--(i2R,3R,49,SS)-5-ethylcathamby]-3,4-
c-2-y11-911-purin-2-y1j-2-propynyll- pipe-i '1 g..racid ethyl ester;
(6-amin0-9- ( 1" 2R, 3R, 43, 5S) -5-ethy1carbadK))(1-3, 4- ihydroxyt
e t rahydro f uran-2- 9H-par in - 2 - y11 - 2 -3"-lisopynyi )-
pIperidino-1-carboxylic acid isopropyl eater; cyclopropylca rbamoy I
-3 , 4 -dihydr oxy t et rahydro f uran - 2 -y1) .- 9H-purin-2-y1) -2
-propYnyi ) -piparidine -1-carboxylac id 4 - fluoropbenyi ester ; 



cyc lopropyidarhamoyl- 3 - d ihydroxyr etrabydrofararo-:::--yi) -
94-purin-2-y1) - 2 -propynyi) -pdperidine-1- carboxyl ic ac-id? -
mathoxyph.eoYa ester: 4- (3-( (2R, 3R, 4S, 53)-6-
cyclopropylearbamoyl -3 , 4 -dihydroxyimMo.Rdlydro f uran- 2. --y1) -
9R-purin-2 -yl -2 -propynyl) -piperidine -1-carboxyl ic acid 4 - me
thozyphanyi ester; ( 6 - amino- 9 - ( (2R, 3R, 43, 5S -5-  dyc
lopropylc arbamayi - 3 , 4 -dihydraxyt etrahydro f uran- 2-y1) -
3h)(-pmrin-.2 -y11 - 2 -propymyl)ac id 3 4 -difiaorophaayl ester; or
4- (3-1(5-amina-5- ( (2R,3R,5S) -5- ' eye opro$y CE. rbamoyl - 3 , 4
-dihydra xyt e trahydr ftran- 2 -yd ) - 9"R -par in -2 -y11 -2
-propymyl) -piperidine- I -carboRylicacid cyc lobutyl eater. 26, The
use es claimed. in any one of claims22 Lc25, wherein the modicament
is a dosage form of an eye drop or an ophthalmic ointment , 21, Tee
use as claimed is claim22, wherein the oomp000d 4-{34,-amine4)-(C2R,
3R, 4S, 5S )--5-cycloprop1y1earberuoy1-3,4- ih
ydroxytetrehydroturan-2-0)-9H-purin-2-Ill-2-propynyl}-pioe I
-carboxylic acid methyl ester, 






