WD 2008/ 130520 PCT/ US2008/ 004770 SPECI FI CATI ON THERAPEUTI C AGENT FOR
GLAUCOVA CONTAI NI NG ADENCSI DERI VATI VE AS ACTI VE | NGREDI ENT Techni cal
Field The present invention on relates to a preventive or

t her apeut i cwaget136996 gl aucorma or ocul ar hypertenei on ceatkijof@sdo
conpound represented by the foll ow ng general formula (1 or a e)f as

r client, In the formul X represents CH or 11; Rl represents
a hydrogen atom a hydroxy group a hal ogen atom angroup, an al koxy
group, c. -aoay, qrona; and WERRCBOEMPTLAE2Q0WR4A770 Pa and |1k

ate the sanme or different and represent a hydrogen atom a hydroxy
group, a halogeﬁHéﬁéﬁEUEﬁCaﬁﬁﬁNTgFgﬁpGLéHCQMko&QNEﬁIHENGz%ﬂﬁﬂﬁ&%ﬂ&yl
group or a cycl oal koxy group.

DERIVATIVE AS ACTIVE INGREDIENT

fechnical Field
The present invention relates to a preventive or
. therapeutic agent- forl glaucéma or ocular hyperténsion
containing a compound reptesented by the following general

formula (1) or a salt thereof as an active ingredient.

NH,
¢ X
Ra, o
= i (1)

In the forﬁula,-

X represents CH or. N;

R, repreéents a hydrogen atom, a h&droxy group, a
halogen atom, an 'alkyl group, an alkoxy group, a

cycloalkyl group[ a cycloalkoxy group, a

Rg
A
[ w,

fJ
(cycloalkyl)alkoxy group, or f\ﬁ o

R; represents a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group or an

alkyloxycarbonyl group; and



Sackground Art G auconma is an intractable eye di sease which,
exhi bits increased. intrancular pressure due to a variety. cf factors
and involves a. risk. of leading- to blindness-It is known that the

i nci dence raigeof13@haucoma i ncreases with age, and the peogkemRsh®mOf
optic nerve injury also accelerates with age, I n US Pat ent

Publ i cati on No, 2006-0100169, WO 2006/ 015357, WD 2036/ 101920 and

Neur osci ence, 141, 202920 (2006), 4-(3-[6-am nn-9-H2R, 3R, 43, 53)-S-
cyc 1 opropyl caidbarpyle:ds 4thedi hydeoxyt etiffanpdxr oahdyrrgpresgot a
O9H-pu r in -2 -yl ) - 2 -propynyl ) -pi per idine - 1- carboxyl Ic
aci d met hyl hestegen whosh iss vdwnporauburpresbaledeby atRe. getieralkyl
formula (1), is disclosed and the conpound i.s suggested to be useful
as an anti - gpbhammater y #igenty; agcrovbnar ¥ art¥sioaldetdi | a¥epra °r @
neuroprotective agent. or the |ike. In WO 03/029264 and

Neur osci enceycl441kaf29%g2639. (2006), 4- { 3- (6- awi no-9-;

(2R, 3R, 49, 59) - 5- et hyl oar banoyi -

3, 4-di hydr nxyt et r ahydr of uren- 2-y1) - 9S- puri n- 2-y1) - 2-

ProrTnYl . ) - pi peridine-1-carboxylic acid nethyl ester and 4- wo

2sm 13. 524PERLWS2CLOMEYE - (6-am no-9- ( (2R, 317, 4S,5S)-5-e hylcarn

, C_ di hydroxytehydrofuran-2 1) .-9H -puri ' .yli-2-propynyl)- ich.
pi peri di ne-aci d | Sbbutyhaestier, dot. Anbraghrehear &Y& cd?ﬁﬁ%ﬁﬁe which:

represented by the eeneral are disclosed,and in JP-T-2002-536300,i .
0-9- ((2H, 3R4SbiBst qumy@tg;apcula}%ygressure due to a variety

oxyt et rahydrof uren-2-y1)-9H purin-2-yil Tpropynylicycl ohexene-l| -carbo
ylic acid nmetthyfaststes |, anfdi éRVPs V&Sc GhpbuRd Péprle%aéi?/mgd By gﬁéndness-
general formula (1).is disclosed. Further, in these docunents, these

conpounds afié sugdested thabe ke el HF1A/NER BREE- PL19ABPCRBReVEF S ST SS

with age, and the progression of optic nerve injury also
accelefates with age.

In US Patent Publication No. 2006-0100169, WO
2006/015357, WO 2006/101920 and Neuroscience, 141, 2029~
2035 (2006), 4-{3-[6-amino-9-( (2R, 3R, 4S,55) -5~
cyclopropylcarbamoyl—B,4—dihydroxytetrahydrofuran—2—yl)—
9H-purin—2—y1]—2-propynyl}—piperidine—l—carboxylic acid
methyl ester, which is a compound represented Dby the
general formula (1), 1is 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-amino—9-((2R,3R,4S,SS)—S-ethylcarbamoyl—
3,4—dihydroxytetrahydrofuran—2—yl)—9H-§urin—2-yl]—2—

propynyl}—piperidine-l-carboxylic acid methyl ester and 4-



related to the conpound represented by the debe.al foinulareport in
whi ch a pharmacol ogi cal action of the conpound- on gl aucoma or ocul ar
hypertension, and further, there is no scion at all as to what type
of adenosi n@odessinsekd ve  Lb What structurecl a.r pressurer/usyesioago
action. Dienloeure of the Invention Problens to beV))G Z.*

stingdder.. search a new. eedicinal use O. a conmp% epresent ed by

t he gener aI formula (1), Means for solving the Problens The

present invemtors have mad@ iRt ehel VR SfudiSe$S)n 5-ebrdrarbasesich & -
new medi ci nal, .use at a conpound represented by the general fornula.
(1) .or a s&? Y@Wé&t“@ﬁl@é’ﬂ#&ifﬁér2rhéée91érléu’é+% cblle%rwemynyl}-
referred toes, : the "present conpoued.'9), and as a result,
f ound t he' tr%l&ﬁrésdéﬁﬁ“&oﬁﬁé‘ﬁ’ﬁéfyéiﬁl Bri€ &ﬁOBREEF'I gAtSF nt Paébuloﬁr which
pressure Iowerlng effect in a test faor_intraccalar pressure
reduction., Zhfd & KFERHE P rESERE FRTENPY o PRagSpEER af@BWHFLPsHédJ are
Furt her) in test, it. s found_that the present conpound has a
t endency to\dtslr'?&/m S5Rer i ngPof t"rnoug‘ﬁpl 'ﬁ’f?%%%ﬁg 3?)9'essd‘r d 3vdltaemiar—9o-
i ntraocul ar S | ue _bef subse nt adm nistration. Is
carried out ‘?‘ﬁ%’é&egtgegsgd& ﬁltgl@’ﬁﬁﬁ' ﬁﬁ“°¥)§ gegéat ed adninistration, -
and in partigul ' hows | owering_actijo That
t he present ‘%M&’&ﬁ‘g%ng gyfieﬁ%élﬁé?'gfgig AERRRT Hhe? |¥|“ gc%?%?ynyf}’
pressure Iowerl n act| at ed. a mn| ration. and al so shows
excel | ent . 15’%‘ Afien oFa%P r‘§§&§ s §ﬂ¥&t PStEhe prlesdnt 15 2
i nvention |s d|rectedtoa [ nt thera a for
gl aucoma or “GEHCRF Iy FEPFER %ngﬁ% #? %F’ﬁg §e8 gun5°?g‘b‘ 8sertdd bySs
the gener al Jl% Té)ls%d( 1) Pq.{rt%esra,l ty t re%%f éoscu%]enatcst ,I Vghclaggr %%Im%rc]%nds
are suggested to be useful as an antifinflammatory agent.
However, in 'réperts related to the compound
represented by the general formula (1), there is no report
in which a pharmacological action of the .compound on
glaucoma or ocular hype;tension, and further, there is no
suggestion at all as to what type of adenosine derivative

with what structure has an intraocular pressure lowering

action.-

Disclosure of the Invention
Problems to be solved
Accordingly, it 1is a very interesting subject to

search a new medicinal use of a compound represented by



WD 2001/ 1. 305207)) In the fornula, X represents CH L. represents a
hydrogen atom a. hydr xy group, atom an al kyl group, an al ko
cycl oal kyl group, acycl oal kokygroup, cal kyl alk:cny group, or
represents aoweygegen atom an a | kyl group, a cycl oal kyT@g2008/004770
kyl carbonyl group or an al kyl orycat bonvl group) and ~ha and Rh
are the sanme or cu.zterent. and retresenr. a |ydrogen atonllhy?Ltl
roup, a hal Qgen atom_ an al kyl group, an al koky group, cycl oal ky
groug or 0 dﬁ%ké%?%ﬁﬁiuiormU1a (1) -Furt her, nother enbodi ment of the
present invention is - nethod for preventing or treating gia. oma or
ocul ar hypertension. conpri sjng adm nistering a phaxtacol oai c: aI:y
ef fective anobunt of a cqonpound _ represented by the follor4np general.
formul a. (1)M%1% &4 s Alivéréofigs ProR1e8&t i ve i ngredi ent toapatient,
005 '

The present iﬁventors have made intensive studies in
order to. search a new medicinal use of .é compound
represented by the general formula (1) or a salt thereof
_(hereinaftgr these are also collectively ;eferréd to as
the “present compouhd”), and as .a result, they found that
the present compound exhibits an excellent intraocular |
pressure lowering:- effecf in a test for intraocular
pressure reduction, and thus the present invention has
been accomplished. Further, in the test, it was found
that-the'presenﬁ compound has a tendency to show léweriﬁg
of trough _intraocular pressure value (an intraocular
pressure value before .the subsequeht administratibn is
carried out in. repeatea administration) by repeated
administrétion, and in particular, Compound A shows a high
lowering éction. That is, the .present compound has a
tendency to enhance the intraocular pressure lowering
action by repeated administration and also shows excellent
prolongation of efficacy.

That is, the present invention is directed to a
preventive or therapeutic agent for glaucoma or ocuiar
hypertension containing a compound represented by the
general formula (1) or a salt thereof as an active.

ingredient.



X represents CH or N/ Rl represente a hydrogen atom a hydroxy
aroup, haat en atom an al kyl group, an al koxy group, cycl oal kyl
group, a oycloal ko group, a represents a hydrogen atom
an al kyl grawwoosuszege! oal kyl gr oup, anal kyl carbon | or al kptexigioshanyl .
group; an R',, and Rb are the sane or different and represent a

hydr oaen atom: a an al koxy group, |oal koxyP" Furth cup, a

hal ogen atom an al kyl cycloal kyl group or a invention is a conpound
represented by the follow ng general fornula r a. saltpreventin-

treati naLcm NHp
N Ny it
a _
<NIE x/km
o NN
0 .

OH OH ()

R
Y
H

In the formﬁla,

X represents CH or N;

Ri1 represents a hydrogen atom, a hydroxy group, a
halogen atom, an alkyl group, an alkoxy group, a

cycloalkyl group, a cycloalkoxy group, a
Ra

%

A AT
(cycloalkyl)alkoxy group, or & ;

Rz represents a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group or an
alkyloxycarbonyl groﬁp; and |

Ra and Ry, are thelsame or diifereﬁt and represent a
hydrogen atom, a hydroxy group, a halogen atom, an alkyl
group, an alkoxy group, a cycloalkyl group or a
cycloalkoxy group.

Further, another embodiment of the present invention
is a method for preventing or treating glaucoma or ocular
hypertension comprising administering a pharmacologically
effective amount of a compound represented by the
following general formula (1) or a salt thereof as an

active ingredient to a patient.



or ocul ar hypertensiott WD .40$31130520P 711S20ONAMA770 the formul a,

resents CH or INT; Rl represents a hydrogen atom a hydroxy group an
al kyl group, an al koxy group, cycl oal kyl group. cycl oal koxygroup, (cycl
al kyl') al koxy,gHofi#Res2@r R2 represents a hydrogen atom apc@hiydos/SdoHpP,
group, an al kyl carbonyl group or an al kyl oxycar bonyl group; and

Ft, and R are the sanme or different and represent a t-Nvc ogen atom

a hydroxy group, a h -igen atom ap alkyl an al kori group,
a cycl oal kyl group or cycl oal koxy| dr oup, Furt her, anot her
enbodi nent of tne prasenr in ' i s use of aoconpound
represent edt he foll owgeneral \foftm gl a ;1) b thereof for
produci a preventive orp t herapeut i a t tlar @l aucoma or ocul ar
hyper. In the fo&gyl X _kepresents

N

4 (1)

OH OH

In the formula,
X represents CH or N;
R, represents a hydrogen atom, a hydroxy group, a

. halogen atom, an alkyl group, an alkoxy group, a

cycloalkyl group, a cycloalkoxy group, a
o
| N
(cycloalkyl)alkoxy group, or J;\’O & ;

Ry represents a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group or an
alkyloxycarbonyl group; and

R. and Rp are.the same or different and represent a
hydrogénlatom, a hydroxy group, a halogen atom, an alkyl

~ group, an .alkoxy group, a cycloalkyl group or a
cycloalkoxy groué.

Further, another embodiment of the present invention
is a compound represented by the following general formula
(1) or a salt thereof for preventing or treating glaucoma

or ocular hypertension.



Rl represents a. hydrogen atom a hydroxy group, hal ogen atom
angroup, an al koxy group, cycloal kyl oup, akoxygroup, a

(cycl oal kyl kal koxy group, or R2 represents a hydrogen atom
an al kyl gr oupo#sed.0al kyl group, an al kyl carbon 1 group @tTAR2008/004770
al kyl oxycarbo r group;, and Ra and H.,: are the sane or :

different and represent hydrogen atom a hydrory group, a hal ogen
atom an. alkyl groun, an al koxycgoup or cveloalk y group, The
respective groups as used in the i'ains and , pec fic ...ion have
the foll ow ng neanins throug ae cl ai ns ag@rspecl4'icat|on.
Thealogen aton?' refers to f chl orj @ ne or iodine, The

"al krefers to |linear ar branc ed N1 cifjc xanples t hereof include
met hyl, 1, V1, ' n-Proin- :

(1)

In the formula,
X represents CH or N;
R1 represents alhydrogen a;om, a hydro*y group, a
halogen atom, an alkyl group, an alkoxy group, a

cycloalkyl group, a cycloalkoxy group, a

\/Re
N Ry

(cycloalkyl)alkoxy group, or ﬁ;U & H

R; represents a hydrogen atom, an alkyl group, a
- cycloalkyl group, an alkylcarbonyl group or an
alkyloxycarbonyl group; and

h Ra and Ry, are 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 gfoup. |

Further, another embodiment of the present invention

is use of a compound represented by the following general

formula (1) or a salt thereof for producing a preventive

or therapeutic agent for glaucoma or ocular hypertension.



WO 2a08/ 13052. 4POTTUS200- 1004770 beryl ,isopropyl,,

i sobutyl, sec-butyl,tert-butyl, isepentyl and the I|ike. The
"cycloalicylft refers to cycloal kyl havinp 3 to 8 carbon

at ons. Speci {gFop¥aRbe! thereof knclude cyclopropyl, cyebeRdbvsnosr7o
cycl opentyl, cycl ohexya, : cycloheptyl, cycl000tyl wnd the |iKke,
The %a. | koxyff refers to linear or branched: alkory having 1- to 6

carbon: atons. Specific exanples rg,ﬁer eof include nethoxy, ethoxy,

n- propoxy, n-butoxy, n-pentoxy, nfhexyltow, i sopr opoxy, i 'sobut oxy,
sec- but oxy, tert-butoxy, isozﬁfk&xy and the Iike. _ The
"cycl oal koxr refers to cycl oal koxy_lhavi ng garbon at ons,

Speci fic exanpl es ‘t hergof includéNcy propory, cycl obutoxy.

cycl opent oxy, cycIR(r)he ycl oheptylary~c' '\ and the liKke,

The "(cycl oal kyl ) alk rs to cycloal kya having 3 to 8 carbon
atons and al koxy as defi ove. Specific exanples thereof include
. (cycl opr opzflb) met hoxy, (cycl obutyl)nethoxy, : cycl opentyal net hoxy,
(cycl ohexyl )FetHsx\EqEyelaohept yl ) mat hoy, (cycl ooctyl ) et hoxy and the

like- The ' sal kyl carbbnyi " refers to |linear or branched
al kybcar bonya havithgePresertearborTallons, Specific exanpl es thereof
i ncl ude net hyaar bonya, et hyl carbonyi, n-propyl carbonyi,
n- but yacar honyi , RpeftBAKLABSNy?R, PECRr bOFYT, RsoPiBIIYcaPbekpi, &
i sobut yl oar bonf/i , sec-. WO 2MM ti' MSPC: Dos: nos/ 00cm
halogen atom, an alkyl group, an alkoxy group, a
cycloalkyl group; a cycloalkoxy group, a
%?
v /@—-ﬁb
(cycloalkyl)alkoxy group, or ﬁkﬁ ~.

R, represents a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group - oOr an
alkyloxycarbonyl group; and

R, and Ry are 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

cycloalkoxy group.

The respective groups as used in the claims and

a

specification have the following meanings thrdughout the

claims and specification.

The “halogen atom” refers to fluorine, chlorine,

bromine or iodine.

The *“alkyl” refers to 1linear or branched alkyl

having 1 to 6 carbon atoms. Specific examples thereof

include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-



butyl carbonyi, tart -butyl carbonyl, isopentylcarbonyi and the |ike,
The "al kyl oxycartonyl refers to linear or branched al kyl pxycar bonyl
having 2 to 7 carbon atons.. specific exanples thereof include

net boxycar bonydois/gbdrexycar bonyi, n-propoxycarbonyl, n-buicexyusarhbenyd
n -pentoxycarbonyi, nnexyl oxycathonyi s isopropoxycarbonyi,

i schut oxycar bonyl sec -butoxycarbonyl, tart -hutoxycarbonvis

i sopent oxycarbonyl and the like, , Thesalt: 'Y of the present

conpound i s RABXYparti tabmréyyli m tesohstybng asedtbityla tert-butyl,
pharmaceutical |y acceptable salt, and exanples thereof include salts
wi th an inorganpPentrl cerdicthasl hyalr ochl oric acid, hydrobronic acid,
hydroi odic acicl, nitric acid,' sulfuric acid or phosphoric acid.;
salts with an orgdthe bevdleudivhs aetere hei dyfanatkpyl abedingnieit 8
acid, asecinic andd, citric acid, tartaric acid, adipic .acid, _
gl uconi ¢ gl uedFedR onidtamd d, gl UTRRDYIIC acietkampdeepht aeFeocfici dinclude
met hanesUl foni e _acid, lactic acid, hippuric acid, 1,2 -

et hanedi sul f AT ECREPRY L i set FERt ePBETH, | ackblementydei d. o ed balodxyl,
panoi ¢ acid, pelypal actuflyoic acid, stearic :
aci d, t anni cacY ol ¢ Re®PFybr ot IRArESU far & d,iksenceneoni foni ¢ aci d;
p-tol uenesnifonic acid, lauryi sulfate, nmethyl sulfate,

napht hal enessi f oni ®%ci'@16P¥Yaul TR S c A clakeaE @¥at eFaREhedmbhi ey
salts: such as thyi br Oa ide ntethiJlodicie as 1:.s with_a ha og en’
ion WD 20091/‘3‘39'5%05 (4716 SR TO42E0MSuch BRe@ broneHampPdRs athereof
chlorin's: ipn or_an iodine ion salts with an alkali metal such as
lithium sodtoft4re pBEAESEY ha. ethaaits W PROBAAI k B PHE O&Nr t HR TRRRFOXY .
such as - calciumor magnesiunm salts with a netal. such as iron or
zinc; salts W ﬁ*&ﬁﬁﬁ%ia}S%EEQQP%wmrF%ﬁP%ﬁQﬁNﬁc?%ﬁﬁbﬂ?%ﬁxﬂmtert-butoxy'
triethylenedianinegﬁf -am n Q%?a ol., 2,2 - beinebis(ethanci), 1
-deoxy -1 - (MR amee) 2% -Oe itol, 2 -anino -2

- (hydronynethyld -1, 3 - propanedi ol s procai ne or i
N.,14-bis(pheny|né&ﬁ?l)é&éiégi :ﬂ%neg?gﬁY%e§°aﬁHc}ﬂélkPﬁg,haVlng 3 nto
t he case mheée Egggenare geonetri%al i,SQners or qptical i soners, in
the present conpound, t REE85i somePEeEr& 24l s F PR Gded T TERE scpelwie
in the form Bt e Yol SH e, FIFTHETSECPY | e ame b
there is ta i r _pol ynorphi sm.in the present,, conpound, these
conpounds aréel%alfgs%éﬁmn@lou ed G Z:ysl(%?e_ tt%‘@ gr"@?ent i nventi on,
(a) Preferred exanpl.es. he .prese comnpau i ncl ude co unds_in.
whi ch the respect ir'rﬂ\;rlee grgégpélofrlgcygé age "Hed 1616w Clion Pif oﬁﬁﬁ’&u‘:}b@"mg
represented by.the g I % (1), and_salts. t her eof (2&5 X, .
represents CH or 14;§%§1}c§f?oarlé&£gu ng;%kﬁfyrae%réggﬁ%ga&ﬁ?f%b R oufpte
an ai Roxy gr&'&ﬂnpfa@,c' oal kteﬁ(é/régPUp’ alr(c?ﬁ?éeeal .kyI ?ca)lrclfl.eoxr}/rc%ﬁ%tﬁéthoorxy,
(cyclobutyl)methoxy, : (cyclopentyl)methoxy,
(cyclohexyl)methoxy, ' (cycloheptyl)methoxy,
(cyclooctyl)methoxy and the like.
The “alkylcarbonyl” refers to linear or branched
alkylcarbonyl having 2 to 7 carbon atoms. Specific
examples thereof include methylcarbonyl, ethylcarbonyl,

n-propylcarbonyl, n-butylcarbonyl, n-pentylcarbonyl, n-

hexylcarbonyl, isopropylcarbonyl, isobutylcarbonyl, sec-



WO 206R/ 13020PCPUS2008104TM , s, ; and/or (a3) R2 represents-

an al kyl gr OWo%osﬁsosﬁ)yCI oal kyI group; and/ or (ad),CT)US%OS,/OO”m
and Rb are the sane of different and represent a hydrogen atom
hal ogen atom or an al koxy group. That is, in the corrpounds

represented by the general .fornmula (1), prefer red exanpl es i ncl ude
conpounds t hatuevhprisenohe S datht oomsi 3n ofi SORE Y lgsrdoonyl  and
seliacted. framthe above (al), (a2), (ad), and (a4), and salts

t hereof. (b) WeF et de%f erred exanpl es of present conmpound include

conpounds in which the re ctive oups_are_as defined below in the
conpounds rci n; : x7setit edalégyeﬁ %@? i fﬁ?ﬁﬁfﬁ ) nhafheda.sgﬁ ranched

thereof.' (1)1 re sent [ ; and RI
represents a m‘“‘% i(o garraony];nggyﬁo% gro aIse|0r opo%}‘%r oup: PRt fic

I sobut oxy gr Qup, ., c y [ k
di -fluprophenyl Oé‘%/é’%r%ﬂ%i’?&gf l?lrrrcgt oxyp%tgﬂnyr 0%98%’%%% %‘KMb&‘Yl

- et hozyphenyrkog;yolgcs%ﬁ;o@l 3. ndp@t blyos ophepy! oxyahesRycarddiyi, n-

0)3) R 2 represents an ethyl group or a cyclopropyi group,

That is, in tihexeompaundsotyeps esegbsdoﬁaﬁagrgeﬂﬂal fiabBitdxycarbonyl,
preferred exanpl es i ncl ude conpounds t hat

20081130520P@'é&J8WMrmJ se one or each ACOttlt@&Tt—mfﬁ.Jm:quyl,
above (hi) , Most, preferred
isopentoxycarbonyl and the like.

The “salt” of the present compound is‘ not
particularly limited as long as it is a pharmaceutically
acceptable sélt, and examples thereof include salts with
an inorganic acid such aé hydrochloric acid, hydrobromic
acid, hydroiodic acid, nitric acid, sulfuric acid or
phosphoric acid; salts with an orgénic acid such es acetic
acid, fumaric acid, maleic acid, succinic acid, citric
acid, tartaric acid, adipic . acid, gluconic acid,
glucoheptqnic acid, glucuronic acid, terephthalic acid,
methanesulfonic acid, lactic acid, hippuric acid, 1,2-
ethanedisulfonic acid, isethionic acid, lactobionic acid,

oleic acid, pamoic acid, peolygalacturonic acid, stearic

acid, tannic acid, trifluoromethanesulfonic .acid,
benzenesul fonic acidqd, p-toluenesulfonic acid, lauryl
sul fate, methyl sulfate, naphthalenesulfonic acid or

sulfosalicylic acid; quaternary ammonium salts such as

methyl bromide, methyl iodide; salts with a halogen ion

10



4- { 3- [ 6 - orniR 4S. 53)-5-

.opropyl caeyl- 3, 4-di hyt et rahydrefuran-2-yl) -

9H purin72-y1)-2-propynyl) - pi peridi ne-i-carboxylio.acid represented
by the fol | om 530520 (2R 3R, 43, 55)-5-b.y. 1-3, 4- PCT/US2008/004770
>f uran- 2-y1)-9H purin-2-,yl]-2-propynvll- ' acid nethyl ester
represented by the tollowing formula (3); (2R 3R, 43,

di hydr oxvt et rahydrof piper idine-I-carboxy 2-propynvl)- isobutyl

ester represaghedisbya bheminef domil & (Sald:am nbed- pf2RMBR &SBine ion;

S)-5-ethy

salts with an alkali metal such as lithium, sodium or
potassium; 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

as triethylenediamine, 2-aminoethanol, 2,2-
iminobis (ethanol), 1l-deoxy-1-(methylamino)-2-D- sorbitol,
2-amino-2- (hydroxymethyl) -1, 3-propanediol, procaine or

N,N-bis(phenylmethyl)-1,2—ethanediamine,_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.

Further, the present compound may be in the form of
a hydrgte or a solvate. Furgher, in the case where there
is tautomerism of 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 whiéh the respective groups are as
defined below in the compounds represented by the general
formﬁla (1) and salts thereof.

(al) X represents CH or N; and/or

(a2) R; represents a hydroxy group, an alkoxy group,

a cycloalkoxy group, a (cycloalkyl)alkoxy group, or

11



di hydr of ur an- 29H- puri n- 2-v11- 2- propvnyl) - cvni ohexane-i-carboxylic

acid nethyl ester represented by the followng. formula (5);

4-0-(6-amnc 9 . ((2R I 1R, 45, 5- et hyl car banoyl -

3, 4- di hydr oxys sbe/ayedr of uran-2-y1) - 9H-purin-2-y1) -2-  PCT/US2008/004770

propynyl) - pi peridine-l-carborylieacid et hyI ester represented by the

following fornula (6); .

4-f 3- (6-am no-9- (2RR3R 49 52) - 5- et hyl cat hei rmyl 3, 4-

di hydrorytetrahy aran-2-y1)-91- 1Hpuri n-2-y1] - 2- propyny1) -

pi peri di he_l;%"@ @ Rc acid i sopropyl ester represented. by the

followng fo ; ; and/ord-0-16-am no-9-( (2R, 3H, 4S, 5S) - 5-

cycl oprepyl sarbanoya- 2, 4- di hydr oxyt et r ahydr of ur an- 2- Y1) -

9H purin--2-y11-2- il)pyﬁyl Yeprperndbneér] - edkpbxwricopackx 4- cycloalkyl

fl uerophenyl ester reprezented by the following forrmula (8)(

4- 13- (6- am ndt QR ( 2B A4S, 520- 5-

cycl opropyl car baneyl- 3, 4- di hydr oxyt et r anydr of ur an- 2-y12-

9H- pui n-2-yI | - 2- pr Gy B= pPBer i dbne3te cebboxy$dee achdl Zilfferent and

met hoxyphenyi ester. represented by the fol|low ng (9)(

4- (3-t6- ani n%e@r‘ﬁ?FFBR jgy@’g)ggu atom, a halogen atom or an alkoxy

cycl opropyl oar banoyi - 3, 4- di hydr oxyt et r ahydr of ur an- 2-y1) -

9H- puri n- 2- y99°% pr opynyl | - pi peri d| ne- 1-carboxylic acid 4-

nmet hoxyphenyl . est represent ed the followng fornmula.. (10).

4 3 - -am no-9 ( %y;g %%Q )coqpounds represented by the general
i-3,4-di hy roxytetrabydrotura

sycl opro)yl car ha 10-
9H- puri n- 2- y€ rrgé/op‘ﬁlﬁyl | PHFpEFT iinee’FaIE%}%xﬁniC@é‘@i%d compounds that

3, 4-di finoropheny| ester repres nted by the, following WO

20081130520F€§TE%& 59 PBEnQT eac combination of two ‘or more selected
from the above (al), (a2), (§3), and (ad4), and salts
thereof.

(b) More preferred examples of the preéent compound
include compounds in which the respective groups are as
defined below iﬁ the compounds rep;esented by the general
formula (1) and salts thereof.

(bl) X represents CH or N; and/or

(b2) R; represents a methoxy group, an ethoxy group,
an 1isopropoxy group, an isobutoxy group, a cyclobutoxy
group, a (cyclopropyl)alkoxy group, a 4-fluorophenyloxy
group, a 2-methoxyphenyloxy group, a 4-methoxyphenyloxy
group or a 3,4-difluorophenyloxy group; and/or

(b3) Rz represents an ethyl group or a cyclopropyl
group.

That is, in the compounds represented by the general

. formula (1), preferred examples include compounds that

12



4- {3-

(6- dno-9-( (2R3R, 4S, 52) -5-

cycl opropyl oar banovi - 3, 4- di hydr oxyt et r ahydr of
91-1-purin-2-yl)-2-propynylj-piperidinacid butyl ezter represented by
the fol | ow @ dopspdsha (12), Ni NN2 0 "Nr (2) &drd2008004770

comprise one or each combination of two or more selected
from the above (bl), (b2), and (b3), and salts thereof.

Most preferrea examples of the présent compound_
include:

4-{3-[6-amino-9-( (2R, 3R, 4S,58)-5-
cyclopropylcarbamoyl—B,4—dihydroxytetrahydrofuran—2—yl)—_
9H—purin72—y1]—2-pr6pyny1}—piperidine—l-carbbxylicf acid
methyl ester represented by the following formula (2);

4-{3-[6-amino-9-( (2R, 3R, 4S5, 58)-5-ethylcarbamoyl-3, 4-

dihydroxytetrahydrofuran—2—yl)—9H—purin-2~yl]—2—propynyl)-

fpiperidihe-l—carboxylic acid methyl ester represented by

the following formula (3);

4-{3-[6-amino-9- ( (2R, 3R, 4S, 5S) -5-ethylcarbamoyl-3, 4-

dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl]-2-propynyl}-

piperidine-1-carboxylic acid isobutyl ester represented by
the fpllowing formula (4);
4-{3-[6-amino-9-( (2R, 3R, 4S,5S8)-5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran—Z—yl)—9H—purin-2—y1]—2—propyn§l}—
cyclohexane—l-ca:boxylic acid methyl,éster represented by

the following formula (5);

4-{3-[6-amino-9-'( (2R, 3R, 4S,5S) -5-ethylcarbamoyl-

13



The paeeent conpound can be produceb according to a conmon procedure
inthe field of organic aynthetio chemetry, and also can be
produced. based on the nethod

i NW2003/ 02 o Pop2005- S0E933, WO 2006/ 015357, WO 200
JP—T-2002-5§§§%8. _ The conpound of foanul a ;12).c§§%ﬁ§5%§@%g?%d
aa follows, W29(WLI00531004770 3. N,NDincthylc ' nip \CH

G 30CT "-'0CC 3 e, (=IN& To triphosgene (0,34 eq) stirring inOC
under inert zatnespheresytbetdBatdsOreg) 2 and) e uredlrive-I-y 1) s EK. 0 are

added slowy as a solution _
propynyl}-piperidine-1-carboxylic acid ~ ethyl ester
repfesented by the followiné formula (6); |
4-{3-[6-amino-9- ( (2R, 3R, 4S, 55) -5-ethylcarbamoyl-3,4-
dihydroxytetrahydrofuran-2-yl)—9H—purin—2—yl]-2—propynyl}—
piperidine-1-carboxylic acid isopropyl ester represented
by fﬁe foll@wing formula (7);

4-{3-[6-amino-9- ( (2R, 3R, 48, 58) -5~
cyclopropylcarbamoyl—3,4—dihydroxytetrahydrofuran—2—yl)—
9H-purin—2-yl]-2—propynyl}—piperidine—l—carboxylic acid 4-
fluorophenyl ester represented by the following formula
(8):

4-{3- [6-amino-9- (2R, 3R, 4, 55) -5-
cyclopropylcarbamoy1—3,4—dihydroxytetrahydrofuran—2-yl)—
9H-purin-2-yl]-2-propynyl}-piperidine-l-carboxylic acid 2-
methoxyphenyl ester represented by the following formula
(9);

4-(3—[6—amino—9—((2R,3R,4S,SS)—5—
cyclopropylcarbamoyl—3,4—dihydroxytetrahydrofuran—2-yl)—
9H—purin-2—yl]-2—propynyl]—piperidine-l-carboxylic'acid 4-
methoxyphenyl ester represented by the following formula
(10);

4-{3-[6-amino-9-~( (2R, 3R, 4S,58)-5-
cyclopropylcarbamoyl—3{4—dihydroxytetrahydrofuran—2—yl)—
9H-purin-2—yl]—2-propyny1}—piperidine-l—carboxylic acid

3,4-difluorophenyl ester represented by the following

14



in dry THF, After ten mnutes, the reaction is warnmed to room
tenperature and stirred for an additional 3 b Dry DON is then added
and the mxture is poured slowy solution of N hydroxysucci nam de
(1,3 eq) inpdfywedRkat 000, The react: ion is sboswar negctRs268064770
cenperature and stirred overni-ht. Nate_ is added to the m xture and
after stirringadditional 3 h, the colution is diluted wth Et0OAc. The
organic layex is washed 3 tinmes with water, once with brine, then
dried (MySO4foamdlzoncent ratdd. The resulting oi (which may be a mixt
- of the carbonate and synmmetrical anhydride) was taken next step,
ar cesab6: ded. root 4-erperd-aminert9 - ( (2&BRpKHSe56ThE-car bon conpound.
(1.0 eq) is diltuted with THY and added dropwi smto the piperidine
shi ut: m. Theyeidserery icagianged ¥.or-Zhvkirodyse tcehydmbfared-Rowl) -
application to silica gel chromatography (gradient starting atl.00%
hexenes up t 31809 DM 3 hedcanepynyihe nigsuliding - lockrpo8PdicYi el cid
is stornd at 4:3C until further use. ,, o ' =
cyclobutyl ester represented by the following .formula (12).

NH : .
N S . Q
/. N
<NIJ;\/ONJ’\OM6
VN
(2)

N N o _
<ﬁ A
G ; 0/\|/
o) E X
o (4)
OH H
NH,
/Nﬁ\n i
<N | N/‘ OMe
0 N
/"\ O
o8 (5)
OH OH
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".-rl 1.,0d, 71)). ,te"t - & ,... .0 If N

N. PPllngr)" mrerrttot 1 ODVF, ACAUEAH\---" 1 --L. I\Ntil'r"W-"1 -
, FU)--]I-If) st FU CH (4s' j. ,f. rode derivative (1.0 eq)
i s dissol vegyo jobs/ZoS0e! uti on of DVMPACI., .. 1. ) : TEA 5))) 1. pelrluss@kNento

vi gorously degassed and stirred at. roomtenper ature under inert

at nosphere. Palladiumcatalyst. (-5 nol 9% and. copper :.1.1 iodide
(1,05 . eq) are added followed by khe al kyne derivative (4.0 eq), The
resulting dark solution is stirredjovernight the connmtrated for
applination to silica. gel chr ography. (gradifent starting at 100%
DOM up to 10% $e08 in DCM, T es ing. ot furt her purified
by preparative HPLC to obtain an of'f, i - d. (-30%yield). 1H
NKR (DPY.9fl) 8 2.5 (s 830 : d, INa=6 .6) , 5.67
(dd2H, 3e.21.3, 4.8), =5.9). 4,54 (t.),..(dH 3=4.9). 4,30
CO, 1H, :

NN S |
A J\(b‘ (8)

N
i
OH OH
NH,
.
L L
N N/ N O
0 X o
A o)
4
OH OH (9)
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30, nOPC14), 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), m2H56 (m 2H),(m 2H), 0-69 IH), 0.50 (m 1H). LRVS ESI i M. 11*
54 20- QaYe0gs/xdizent in water over 4 mnutes at 409CpcoishicRidbL%
total, Retention Tine.3,0nmn nmethod) The preventive or

t herapeutic agent for glaucoma or ocul ar hypertension of the present
i nvention can be adm nistered either orally or parthiteral.iy.
Exanpl es of the dosage form i nci ndensye drops,

al monts,injections,tablets, capgul e i, Or anul es, pobde?‘he I'ike.

In particular, eye drops: dr gps; a. Ndesired eye rop be

prepared by adding the presenty d to pgrifnTedo et or ‘a
buffer. or the iikesti.Q.cchsg the m X then1adjusting t he
pH of the solutio it h djlusti ng agent. u-_.isitt, an

addi tive which is genifsuviNg.
needed. For exanpl e, fornuhﬁml
tonicity agert such as sodiumchloride or Congentrated glycerin, a
buffer such as sodi um phosphate, sodium acetate, boric acid, "herax
or citric acid, a surfactant. such as pol yexyet hyl ene sorbitan
nmonool eat e, polyoxyl stearate or pol yoxyethyl ene hydrogenated'castor
oil, a stabilizer such as sodium.citirate or sodium edet at e,
preservative such as benzal koni g ori de or paraben, he like-
The pH of the eye drops is pergittled igﬂial l thin the
range that is acceptable as an i oR, .but Fis
preferably in the nge Sof from3 to 8. N ’he opht hal m ¢

oi ntments can be general ly used base such as white
petrol atum or |iquid. parakii Al so, oral preparations such as

tabl ets, capsul es, granul eoHanddipowders can be prepar édl 1By addi ng an
extender such. as lactose, crystalline cellul ose, starch or vegetable
oil, a lubricant such as nagnesium stearate or talc, a. binder such
as hydroxypropyi cellulose or polyvinyT pyrrnlidone, a disintegrant
such as carboxynet byl cellul ose cal ciumor | ow substituted

hydr oxypr opyl net hyl cellul ose, a co Fﬁng agent such as

)k/Q

-..- used in eye drops can be used as
p thereof: can. be carfi@d out naing a

AT
OH OH - (12)

The present compound can be produced according to a
common procedure in the field of organic synthetic
chemistry, and also can be produced based on the method
described in W02003/029264, JP-T-2005-508933, wo
2006/015357, WO 2007/136817 or JP-T-2002-536300.

The compound of formula (12) can be prepared as

follows.

17



WO 200811395241 rcrius 24343,4)64 770 hydroxypropyl uet hcel | ul ose,
necrogol or a silicone resin, a filmformng agent such as gelatin
film as needed. The dose- of the present.und can proper e_&hanged
dependi ng on YA&H¥3 e form severotons, age, body wei gh{'{ﬂg'fsz@mﬁ(ﬁ‘gm
be adm ni stdoctor's judgnment, and the |ike.case of an eye drop, an
eye drop containing an active ingredient at concentration of
generfrom 0, 000001 to 10% (wv), preferably from 0, 0000 o(wv),
nore preferably 0.0001 to(/v) further nore preferably 0001 to 0.1%
instilled to an adult e to several tinBSPgr e ca;qeﬁ{?!

oral present conpound be *admi pl.st er ed—toanadultor vided into
several times at. a. dose®8f G&Rer ATY. 2 ufpecgrmiép 5000 it per day,
; dl'kenably fromO0-1 to 2500 ng per ' nore preferably f%ﬂoto 1000
my pet 1 Advantage of tdu Invention As will i-se described in

detail in the section of pharnacol o(gi cal test: bel ow, when a test for
i ntraocul ar pressur &°r BAUCEP B WAs Tatt iH St [dsiPAy *&y e oPdud ° ¢

monkeys or Japangse wiite (abbiLs, ] es, B R oy ana

dimethylaniline (1.1 eq) 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 h. Dry
DCM is then added and the mixture is poured slowly into a
solution of N-hydroxysuccinamide (1.3 eq) in dry DCM at
0°C. The reaction is slowly warmed to room temperature
and stirred overnight. Water is added to the mixture and
after stirring for an additional 3 h, the solution is
diluted with EtOAc. The organic layer is washed 3 times
with water, once with brine, then dried (MgS0,) and
concentrated.. The resulting oil (which may be a mixture
of the carbonate and symmetrical anhydride) was taken

directly onto the next step.

- %
O={ . __jta1nr . 0=<

ZX

o D
/ N—
& M (Y
N =0 1'3;‘:_3__ <

The piperidine derivative (0.75 eq) is dissolved in

dry THF and TEA (excess) 1s added .slowly at room

temperature under inert atmosphere. The carbonate
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eyni opropyi car banoyi oxyt etrahydrofuran2 9Hpnrin, Viteriine-'|boxviin
nmet hyl ester (hereinafter also referred to as "Conmpound A"), 4
-{3 -;6 -amno -9 -(.(2R, 3R 43,5S) -sthylcarbanoyl -3,4 -

di hydroxytetrahydrofuran -2 -yl) -9R -purin -2 -yl) -2 -propynyi) -
cycl ohexane -1 -car boxyl i c acid met hyI ester (ber ei nal ter also

referred teas " an -9
-((29, 3R, 43, 58¢™P§ n@t |<1t9|%<a} b’a%ﬁ?&lu‘:zedi Vs‘-tzb THF and added dropwise

di hydr exyretrahydrof uran - u 2 1¥ideiv2eq poopyRyl I -
pi peridins - 1%- cg"r bBX%‘Trldlams\é& ]toﬁ Tﬁe)es%‘%?tu( hereinafter al so

f dt 2R,
:rafz eLrSe 58? ?ﬁ th n’?ﬁy?‘éen r%ﬁ%?/lfor Sagpﬁdli"{?}d’ro&ﬁo e?lq‘r‘gﬁ‘yale]o f uran
- 2 -yal h cﬂygmbgoggaphyl(gr561£599¥ﬂ¥hjkgpl %H exa%es up to

- carboxylic

(herel nafter absopkgf efr Coppo (
; (2R, 39., 4S, 58)% P&ﬁ %blyg/g}é%l?%iirsmﬂ 3%‘11& %ygdroolxlyﬁ etsg)am)/%r o]T ura

iy -y1) - 9H pHEbRea2at 24°0r @RYil Vikrcndi Resd dine - 1. -carbo. xylic aCId
i Sopropya. ester (hereinafter .also referred to as ""Conpound E "),
4 -(3 -f6 -amno -9 -((2R 3R 43,53) -5 - cycl opropyl carbamoyi w3, 4
-di hydroxytetrabydrofuran -2 -ya) - 9H -purin -2 -y11 -2 - yi)
-pi peridine -1 -carboxyli guaci d[;‘—rl\a fluor ophenya estep (héreln

ani’ho 9
r(d ﬁ;gﬁ/%\oxyt %m uran -
—-4p1—peH'd| ne-1 ;eargexylic

-yl) - 9H-pu 1—’pro

acid 2- WD 204 PCOUS2048/ Q04570 - phenyl ester

(hereinafter also refexred to as' _“Conpound G'), i
H H = ' C#\O

Todo derivative (1.0 eq) is dissolved.in a solution
of DMF:ACN:TEA 5:5:1 (all solvent vigorously degassed)
and stirred at room temperatﬁre under ingrt atmosphere.
Palladium catalyst (~5 mol %) and copper [I] iodide (1.05
eq) are added followed by the alkyne derivative (4.0 eq).
The resulting-dark solution is stirred overnight then
concentrated for application to silica gel chrdmatography
(gradient starting at 100% DCM ﬁp-to 10% MeOH in DCM).
The resulting oil was further purified by preparative
HPLC to obtain an off white solid (~30% vyield).

'H NMR (DDMSO) & 8.56 (s, 1H),8.30 (s, 1H), 7.52 (s,
2H), 5.97 (4, 1H, J=6.6), 5.67 (ad, 2H, J=21.3, 4.8),

4.84 (p, 1H, J=5.9), 4,64 (g, 1H, J=4.8), 4.30 (4, 1H,
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4S. 55} - cycl

opr opyl oar banoyl - 3, 4-di b- Y1) - 9H puri

-.-yl)-2-propynyl)-piperidlne | -carboxylic acid 4- nmethoxypn .yl
ester(hereinafter also referred to as "Conpound 1.1"),

4-i 3- [ 6- am QY5 Avs/fbesoS) - 5- Pyl car ha) noy1- 3, 4- dip¥fs2008/004770
xyt et rahydr gﬁjr a%- 2-y1)- 9H purin2-pronynyl)--piperadj e-1-xylio -

acid L4-difl

uor ephenyl ester(hereinafter also referred to as

" d 1"), 4- (3-] 6- am ho; 9- R 3LAS, 5S) -p5- |
C\C/:girrggrgpyl C%F%Z?Tgyl‘-l\??}l-&?hi/glityaﬁyrﬂoé]g?%’r%g? P T2 (m, 1R}

9H- puri n- 2-
referred to

L RO TR 7 D E ol B 1 G Pht vl o0 prtbur - 00

| ois, the presen 0 ds. _are.us as_a event] rt apeutijc
D B ol iy BaF  enis nin \igbt) e b 20PCr tsz0s ot

agent for gl
04770 Mode f
phar macol ogi

Cagifheglgmet” 1m) | LR & naf fr?{)n*t)h%&e.%%'.t s *ﬁ’fé‘\%vet |

cal test and pre’ion exanples W | e ‘déscri bed,

these exanplgsogxgo dgseriDed; Lf £,08,AUPOSE Py SN Ngod heg
m

present 1 nvention better and are not neant to (I

e scope-of the

present invepth@fes PAeEa1 COl®% ention Time=3.04 min (6 min method) .

The p;eventive or therapeutic agent for glaucoma or
ocular hypertension of the present invention can be
administered either orally or parenterally.

Examples of the dosage form include eyel drops,
ophthalmic-. ointments, injections, tablets, capsules,
granules, powders and the like. 1In particular, eye drops
are preferred. These can be prepared using any of
generally used techniques._ For example, in the case of

eye drops, a desired eye drop can be prepared by adding
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raocusi ng cynonol Ys In order to exam ne the useful ness of the
present conpound as , preventive or therapeutic Cent for glaucoma or
ocul ar hypertension, intraoculax pressure |owering effect when the

' present coRpOwIsies admi nistered to ynonol gus nonkey$ciasiositd7)
was eval uated and studied. As the test conpound, Conpound A, Conpound

Bs Conpound Cs Conpound 0, Conpound S. Conpound F, Conpound G
Conpound and, Coppoung: | c¥RESulseds puk EYlyalloo-t 85t aMBLRGAON, the

i ntraocul ar pressure reduction) |) Just before a teste was a&m ni none

drop of 0.4% pxybnpgocai pg- éﬁecmig&hg@,e%&rmmjaﬁiﬂ ednbnty of

both eyes of each experinental ani ma ocal anest. hasi &,

an& thec | axgmas d2eagnen,Ushnt @@ apkaschiAy tnaaeter . rdbifer, an
i ntraocular WD 20081z 31510PC1711 pressure was deternm ned as anessu

- 2) A 0. 1% xhy)tesd i whi i 0f agsQbia SUSPERSHON) Was Brepar edn emglused

the'liquid was instilled into one eye of: each experinental anina

twce a . as nedadldys, Fhe othehpey¢ Wesrhefdtidit readad,roresn .be
vehicle was instilled into the eye according to the sane schedul e.

I nci dent al | yeatheed esit igitHd avasort ciage Aghimg dueH hes peRpamtdibride
met hod for an eye drop descri bed above. Spec' to 10 mM phosphate

buffer or 1.496 bebatenbuéifen, pohyserhateBOmmEany ofick healsestsodium

conmpounds were added and di ssol ved or di spersed therein
phosphate, sodium acetate, boric acid,._borax or citric
acid, a surfactant such as polyoxyethylene sorbitan
monooleate, polyoxyl stearate or polyoxyethylene
hydrégenated castor o¢il, 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
rangé that.is acceptable as an ophthalmic preparation, but
is preferably in ;he range of from 3_to 8.

The ophthalmic ointments can be prepared with a
generally used base such as white petroiatum or liguid
paraffin. Also, éral preparations such as tablets,
capsules, granules and.powders can be prepared by adding
an extender such as lactose, crystalline cellulose, starch
or vegetable o0il, a lubricant such as magnesium stearate
or talc, a binder such as hydroxypropyl cellulose or
polyvinyl- pyrrolidone, a disintegrant ° such as

" carboxymethyl cellulose calcium or low-substituted

hydroxypropylmethyl cellulose, a coating agent such as
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test conmpound was prepared only in the case of Conmpound the ph of the
test liquid was adjusted to 7), 3) 'After the test liquid
wast hnmmi stered, the cul ar pressure of both eyes of each

experi ment akw@ﬁﬂoﬁ??dosiﬁlas measured at predeterm ned tine2pcanth,§shbans
after adm nia ation)case Cop: pound B., the intraocu as pflss ze. was

measured. at 1. 4 and 6 hours after adninis ratSonL Incident ally,

bef or e meas unededtypr e ntHtdy10. 4%10s5)iHey, 0C &ialte oydr ockl ot des Ey&-one
drop was instilled into oth eyes of each experinental animal to

achi eve | ocateatresthesi am f&ahitnd abyont f suonl asf gelbBihaddédkgr and the
pressure reduction degree) The intraocul ar pressure reduction
degree of eaklkéesds aprgaiuénd adm ni stration group at. each

nmeasurenent tine was cal culated fromthe follow ng cal cul ation

f or mul aAnobg t he dbiteai dedei niff aokd: pravsgutessomeotisduciainonptegeees de
respective neasurenent tinmes, the maxi numvalue was deterMned as a
maxi mum i nt retoend e c'p‘ﬂ:&mimr@ aredilct idrsadegrimen, severity of symptoms,

age, body weight of a patient to be administered, doctor's
judgment, and the like. In the case of an eye drop, an
eye drop containing . an active ingredient Iat a
concentration of generally from 0.000001 to 10% (w/v),
preferably from 0.00001 to 3% (w/v), more preferably
0.0001 to 1% (w/v), further more preferably 0.001 to 0.1%
(w/v) may be instilled to an adult once to several times a
day. In the éase of oral administration, the present
compound maf be administered to anladult once or divided
into several times at a dose of generally from 0.0i to
5000 mg per'day, preferably from 0.1 to 2500 mg per day,

more preferably from 1 to 1000 mg per day.

Advantage oflthe Invention
As will be described in detail in the section of
pharmacological test below, when a test for intraocular
pressure reduction wés carried out using cynomolgus
monkeys or Japanese white rabbits, it was shown that
4-{3~[6-amino-9- ( (2R, 3R, 4S, 55)-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -

9H-purin-2-yl)-2-propynyl)}-piperidine-1-carboxylic acid
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Equation | Intraccul ar pressure reduction degree (rdal-5;;;T) -TOP
IOP (D-0) I10OP (D -t: ); Intraocular pressure of the eye into which
the test conpound was adm nistered at t hours after adm nistration of

test conpouRdy bdeBi4500); Initial. intraocular pressure @triR8oR¥E4770
into which the test Conpound was adm ni stered (Results and

di scussion.) The test results (maxi mumintraocm ar pressure
reduction degree (mmHg)) in the case of using Conmpound As Conpound B.
Conpound C. @WehhvlnesberCoftpoumichHt cconpdand refeCompound 85 Chombpdihd
H and. Conpound | are shown in Table I. As is apparent from Table I,
every conpouhd) exhi bited an excel |l ent intzaocul ar pressure |owering
action. That is, it was found that the present conpounds as typified
by Conpound A, Condolird B aaridatie (| (28e 3Raké.pantbeceatayilyavbeibllas, d-
preventive or therapeutic .agent for glaucoma W?2008 O MI/ US00/ 004778
or ocul ar hypery@rerore t1ahydiee futare 2hat) 9% -partincdl-an, ] -CorpopytyA } -
exhibited a significantly higher intraocol ar | owering

acti on anmpngSYhEChPERRST ‘(ﬁﬁ]‘%@l?ﬁd'si.c Factiler methelpresent cOrmpoimistter
have a texdency to show | owering of trough intraocular ressute by
repeat ed aHPP a¥eoArqwl O)0 amd.ComauncuBarl.y Conmpound A exhibited a
hi gh owering action. Specifically, in the case of Conpound A the
trough intraocul ar® pries inpgldre (R d&y 47 wad ‘ﬁoﬁéhggyaﬁbamvh-és‘l-
1.0 zunRg than that in the vehicle adm nistration group, and Conpound
A exhi bi t ed CHRYITSRETS HoP G s DT arrayve ) Téd PesiHpodnd L1 -2 -propynyl} -

piperidine-1l-carboxylic acid methyl ester (hereinafter
also referred to as “Compound C”),

4-{3-[6-amino-9-( (2R, 3R, 4S,58)-5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl]-2-propynyl}-
piperidine-l—carboxylic acid ethyl ester (hereinafter also
referred to as “Compound D”),

4-{3-[6-amino-9- ( (2R, 3.R, 48,58) -5-ethylcarbamoyl-3, 4~
dihydroxytetrah?drofuran—2—yl);9H—purin-2—y1]-2—propynyl}—
piperidine-l—carbokylic acid isopropyl ester (hereinafter
also referred to as “Compound E”),

4-{3-[6-amino-9- ((2R, 3R, 4S, 55) -5~
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H-purin—2-y1]—2—propyny1)-piperidine—l-carboxylic acid 4-
fluorophenyl ester (hereinafter also referred to as
“Compound F”),

'4—{3—[6—amino—9-((2R,3R,4S,SS)-5;
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -

9H-purin-2-yl]-2-propynyl}-piperidine-l1-carboxylic acid 2-
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Maxi mum reduc o ular pressure (nmmHg) Compound E Conpound F

Conmpound
creaeure
each dup
| apanet e
pr eeent

G Compound H Compound | neddental |y, the maxmhe intreecnear
reduction degree is repreeented by the: dverage vel ue for
COR®) Bbs/13052h0 6 cane. Teet for-reocul ar pree sSyg€ud26es/004770
dhite rehbite In order to exam ne the useful ness of the

20. PCTI USI 68NA104779

methoxyphenyl ester (hereinafter also referred to as -
“Compound G”), |

4-{3-[6-amino-9-( (2R, 3R, 4§, 55)-5- |
cycléprobylcarbamoyl—B,4-dihydroxytetrahydrofuraﬁ-z—yl)—
9H—purin—2-yl]-2—propynyl}—piperidine—l-carboxylic acid 4-
methoxyphenyl ester (hereinafter also referred to as
“Compound H”),

4-{3-[6-amino-9-( (2R, 3R, 4S,58)-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H-purin-2-yl]-2-propynyl}-piperidine-l-carboxylic . acid
3,4-difluorophenyl ester (hereinafter also referred to as
“Compound I”), and

4-{3-[6-amino-9- ( (2R, 3R, 45, 5§) -5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H-purin-2-yl}-2-propynyl}-piperidine-1-carboxylic acid
cyclobutyl ester | (hereinafter also réferred to as
“Compound J") exhibit an excellent intraocular pressure
lowering effect. That 1is, thé present compounds are
useful as a preventive or therapeutic agent for glaucoma

or ocular hypertension.
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conpound as a preventive or therapeutic agent for glauconma ocul ar
hypertensi on, anpressure |owering when the present
conpoadm ni stered to Japanese white rabbits (sex nmale) was eval uated
As the test wapmpgusho Conpound A, Conpound C, Conpound EBCTE@®RBMOG 7]
and Conmpound j were used (Preparation of test |iquid)

According to the preparation nethod for an eye drop descrlbed above,
each testquid containing Conpound A (0.003% (wW vVv))( (wv)), Conpound
E (0.01% (wWvV)), Compound C (0,01%u d I (0.01% ( - and di ssol ved
or dispersed therein. Then, the pH of the resulting solution or

di spersion was adjusted to 5 with sodi um hydroxi de and/or dilute

hydrochloric_acid, a test |iquid containing eachprepared
Best Mode for Carrying Out the Invention

Hereinafter, the results of pharmacological test and
Preparation examples will be described, however, these
examples are described for the purpose of unders;anding-
the present iﬁvention better and are not meant to limit
the scope of the present invention.

Pharmacological test
(1) Test for intraocular pressure redﬁction using
cynomolgus monkeys

In order to examiné the usefulness of the present
compound as a preventive or therapeutic agent for glaucoma
or ocular hypertension, an intraocular pressure lowering
effect when the present compound was administered to
cynomolgus monkeys (sex: male) was evaluated and studied.
As the test compound, Compound A, Compound B, Compound C,
Compound D, Compound E, Compound F, Compound G, éompound H
and Compound I were used.

‘(Evaluation test method for intraocular pressure
reduction)

1) Just before a test liquid was administered, one
drop of 0.4% oxybuprocaine hydrochloride eye drop was
instilled into both eyes of each experimental animal to
aéﬁiéve local anesthesia, and the intraocular pressure was

measured using an applanation tonometer. This intraocular
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(only in the caseConpound B, the pH of theliquid was adjusted to 7).
(Adm ni stration nethnmethod) 1) Jest before any of the test |iquids
was one drop of rocaine hydrochl oride eye drop was

instilled igtgnobpishseyes of each experinental ani nal toP@thst/ob@_e@I
al math s intraocular WD 2008113052900v0 pressure was neasured using

an appl anation tnnonmeter. This intraocul ar pressure was determ ned as

an intracoulprepiess was JetAithioled hes prrepatiad sheshndda@dule Wasressure .
into one eve of eachinmental aninmal in a singie dose. The other eye

was |eft, untreated, o aovedi cli@/vwas ivesit | lledniit 0 the ey¥eution or
according to the sane schedule. After the test liquid was
adm ni st eredsudpension) was prppessd|eohn@achr<petésent aianidsl .was
was neasured at predetermined tinmes (at 1- 2, 4 and 6 hours after
adm | nci dentiaidoef Orel Neasurenerye afe adp «fpddi4Mnalbupriacel NBrice a
hydro E7 e drop wasd into both eyes of each experinental , to achieve
ocal anesthe¥awy, for 7 days. The other eye was left untreated, or a
vehicle was instilled into the eye according to the same
schedule.. Incidentally, the test 1liquid was -prepared
accordihg to -tl:he preparation method for an eye drop
described above. Specifically, to 10 mM phosphate buffer
or 1.7% borate buffer, bolysorbate 80 and any .of the test
com‘pounds were added and dissolved or dispersed therein.
Then, the pH of thel resulting solution or dispersion was
adjusted ‘to 5 with sodium- hydroxide and/or dilute
hydrochloric acid, whereby a test liquid containing each
test compound was prepared (only in the case of Compound B,
the pH of the test liqui'd was adjusted to 7).
3) After the test 1liquid was administered, the
intraocular pressure of both eyes of each experimental
animal was measured at predeter_milned timeé (at 2, 4, 6,
and 8 hours after administration) (only _in the case of
Compound B,. thé intraocular pressure was measured at 1, 2,
4 and 6 hours after administration). Incidentally, before
measurement, one drop of 0.4% oxybuprocaine hydrochloride
eye drop was instilled into both eyes of each experimentai

animal to achieve local anesthesia.

(Calculation formula for intraocular pressure reduction
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Iculation of i t acct.:der pressure reduction. dearee) The

i ntraacul sz pressure reductionof each tee conpound

adm ni strati onneasurenent was cal cul ated fromthe foll owang

cal cul at i onw@sogaHsas20 WO 200S, OPCTI US2011C00 Equation | %&R&Qbﬁsﬁbnm
press' e reduction degree (nmHg) op (Ad-t)IOP (Ad-0) I whi ch t he
test conmpound waS adm (Results and disc- The test results _

(i ntraocul ar _pressure degree (mHg) at 2 or 4 hours after inswhich
t he intraocu@%gr?ﬁhecreased most ) of using Conpound A, Conpound B,
Compound C, Conpound. E,

The intraocular pressure reduction degree of each
test compound administration group at each measurement
time was calculated from.the:following calcuia;idp formula.
Among the obtained intraocular pressure reducfion dégrees
at respective measurement times, the maximum wvalue was

determined as a maximum intraocular pressure reduction

degree.
Equation 1

Intraocular pressure reduction degree (mmHg) = | ToOP
(D-t) - IOP (D-0) |

I0P fD*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 inﬁé
which the test compound was administered

(Results and discussioh)

The test. results (maximum intraocular pressure
-reduction degree (mmHg)) in the case of using Compouhd A,
Compound B, Compound C, Compound D, Compound E, Compound F,
Compound G, Compound H and Compound I are shown in Table 1.
As is apparent from Table 1, every compound exhibited an
excellent intraocular pressure lowering action. That is,
it was found that the present compounds as typified by
Compound 2, Compound B and the 1like are particularly

useful as a preventive or therapeutic agent for glaucoma
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Compound |

and Conmpound C.r are shown in Tabl eAs is apparent from

Tabl eevery conpound exh. x. bited. an excellent intraocul ar pressure
| onering action. That at was found that the present conpounds asby

Conpound A, w®sowisoB and the |ike are part useful as adaneLedRlbISo
or therapeutic agen for gla ~ perten was found that in

particul ar,

Compound -A and Conpound J exhibited a si Vini f icar3

was

tiy b&aher |ntraoug ressure lomer|ng act|%n annngaeresent

conpounns.
Compound C

TFapPEU22 h‘%@ft%ﬁb%nd 1 1DCRFOUHH BT
|nt r(focul fgess&ne re,duc,té on degree

significant éher )1ntraocu1ar
pressure Jlowering action 'among the present compounds.
Further, the present compbﬁnds "have a tendency to shov‘é
lowering QE: trough iﬁtréocular bfessufe by repeated
instillation (BID), and particularly Compound A exhibited

a high lowefing action.- Specifically, in the case of

‘Compound A, the trough intraocular pressure value on day 7

was lower by as much as 1.0 mmHg than that in the vehicle
administration group, and Compound A exhibited a
significant lowering action.

Table 1

Test Compound Maximum intraocular pressure
' reduction degree (mmHg)
Compound A 4.9
Compound B 2.2
Compound C - 2.7
Compound D 2.9
Compound E 2.9
Compound F 2.7
Compound G 2.7
Compound H 2.3
Compound I 1.8

*: Incidentally, the maximum intraocular pressure
reduction degree is represented by the average
value for each group consisting of" 5 to 6 cases.

(2) Test for intraocular pressure reduction using
Japanese white rabbits

In order to examine the usefulness of the present
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3.8

2.1 2,

Conmpound E2, 6 Conpound 11/2 Conpound Cl

Incidentally, the intraocular pressure reduction. degree is
represented.. by the average value for - each group consisting of 5

to 6 cases, ywo 2008130520 PCT/US2008/004770

compound as a preventive or therapeutic_agent for glaucoma
or ocular hypertension, an intrabcular pressﬁre lowering
effect when the present compound was adﬁinistered to
Japanese wﬁite rabbits (sex: male) ‘was evaluéted and
studied. As the téét compound, Compound A, Compound B,
Compound C, Co_nipound E, Compound I and Compound J were
used. | ‘ |
(Preparation of test liquid)

According to the prepaéation method fof'an eye drop
described above, each test liquid containing Compound A
(0.003% (w/v)), Compound B (0.2% (w/v)), Compound C (0.01%
w/v)), Compound E (0.01% (w/v)), Compound I (0.01% (w/v))
or Compound J (0.01% (w/v)) was prepared. Specifically,
to 10 mM phosphate buffer or 1.7% borate buffer,
polysorbaﬁe 80 and any 6f the test compounds were .added
and.dissolvea or dispersed therein. Then, the pH of the
resulting solution or dispersion dés adjusted to 5 with
sodium hydroxide and/or dilute hydrochloric acid, whereby
a test liquid containing each test compdund waslprepared
(only in the case of Compound B, the pH of the test liquid
was adjusted to 7).

(Administration method and measurement method)

1) Just Dbefore any of the test 1liquids was
administered, one drop of 0.4% oxybuprocaine hydrochloride
eye drop was instilled into both eyes of each experimental

animal to achieve 1local anesthesia, and the intraocular
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Preparati on Exanpl es Hereinafter, representative preparation
exanpl es using- the present. conpound will be shown, Preparation
Exanpl es A nedi ci nal agent of the present invention will be

nmore speci f inadobdz@@scri bed with reference to preparati @arR$35RbEST0
however, the invention is not limted only to these preparation

exanpl es. Fornul ation. exanple 1: Eye drop in 100 m, Conpound. AO,1
g Concentrated glycerin2, 6 g Sodi um di hydrogen phosphateq,s,
Pol ysor bat e BCgssyrSodiasm medsoxiedegusind | abe dyplracdtio ¢ eeidtkissr.
OPCTI US2008/ 004770 Sterile purifiedqg.s. To sterile purifie.Conmpound.
A and the otHeis camiorecis adespr ¢ dad ahopaddée; eanthdhese canp ineltairl
wel | m xedl. whereby an eye drop is preparedBy

intraocular pressure.

2) Any of the prepared test liquids was administered
into one eye of each experimental animal in a single dose.
The other eye was left untreated, or a vehicle was
instilled into the eye according to the same schedule. ’

3) After the test 1liquid was administered, the
intraocular pressure of both eyes of each experimental
animal was measured at predetermined times (at 1, 2,.4 and
6 hours after administration). Incidentally, before
measurement, one drop of 0.4% oxybuprocaine hydrochloride
eye drop was instilled into both eyes of each experimental
animal to achieve local anesthesia.

(Calculation of intraocular pressure reduction. degree)
The intraocular pressure- reduction degree of each

test - compound administration group at each measurement

time was calculéted from the following calculation formula.
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changi ng the amount of Conpound. A to be- added, an s at a
concentration of 0.02A (wv), 0.01% (wv), 0.05%or 0.3% (wWv) can be
prepared. Fornul ation -exanple 2 Eye drop in 100 m Conpound BO,1. g

Bori c aci d2w@ Rodigbassor bat e Sodi um hydroxi deq. s. , Di | ut echxabaghbond C
acidg. s. Sterile purified water To sterile purified water.

Compound B and the ot her conponents descri bed above are added, and
these conmponefthsdr wel | mxed, whereby an eye drop is prepared. By
changi ng t he anount Conpound B to be added, an eye drop at a

concentrati On of CGrfHh%dW1 i3V e P8 ol JULEWEY )@l )PE: | Top
prepared. CLAIMS 1. A pharnmaceutical conpositionwhich is In'the
dosage Zor. r(h@it)aln- I10P (Ad-0) | '
IOP (Ad-t): Intraocular pressure of the eye into which the
test cémpound was administered at t hours aftér :
administration of test compound
IOP (Ad-0): Initial intraocular ppéssure of the eje into
which the test compound was administered |
(Results and discussion)
The test results (intraocular pressure reduction
degree (mmHg) at 2 or 4 hours after instillation at which

the intraocular pressure decreased most) in the case of

using Compound A, Compound B, Compound C, Compound E,

Compound I and Compound J are shown in Table 2. As 1is
apparent from Table -2, every compound exhibited an
excellent intraocular pressure lowering action. That is,

it was found that the present compounds as typified by
Compound A, Compound B and the 1like are particularly
useful as a preventive or therapeutic agent for glaucoma
or ocular hypertension. It was found that in particular,
Compound ‘A and Compound J exhibited a significantly higher
intraocular pressure lowering action among the present

compounds.
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LnJecLop, a tablet, a capsule, a granule or a powder, for preventing
or therapeutically treating glaucoma or ocul ar hypertension,
conprising : a conpound represented by A ow ng gene-ai formulaor a
salt thereoly@soanoaeti ve ingredient:: wherein X represemrtu$2008/004770
Rl represents a hydrogen atom a ‘hydroxy group, hal ogen atom an

al kyl . group, all al koxy group, a cycloal kyl group., -

acycl oal koxygroup, a (cycl oal kyl ) al koxyagreup, or R2

r epr esents a h lrlr ngnn at om—an Q| |(\I| rr mlp, a (‘_\ILC| ; oal kyl gr mlln, an
al kyl arl xnyl gfoup dFfesdn @nlgcltmé/co odnyi groupcamdar pressure and
R "" are the vane QY diffornnn and ragresestiuceidy<déffee a(nlEspry
g: Laug, a hal ogen at ggmpggngl Xyl grodp, an al knxy group, a

cyni nal kya gro magk Xy grogp, 2; IIIU pllou raceut-deal
conposition as| e fOTRORIG B " 1 oot ain

ext ender anci a__l_ubr_l_Eﬁﬂpouﬁ@eCadaed tlo the conpound:8The

Phar naceut i cal | conposCbmpauad Bl adnmPd |[in claiml. 2.6 furtner

conpri ahng at | east oasmggugdhfnaJer a disintegr ani 7a. coating

agent and a. f |n1rorg1ng ag&n& The pndrnuLEULa I—Cconposition

ae clained in €ctathb5 i %C 3, wher-etrn—i-n te—gehner al
formula (1), hr represents CN O NT; Ri repr esent s a. hydroxy
group, an al knxy: gipedpiereaclyiot 0 alHeoxiyn tgreoup lafc peleskkyk) aklaxy ighoup

, or degree is represented by the average value for
each group consisting of 5 to 6 cases.

Prepératiqn_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
exgmples, however, the invention is not limited onl-y to
these preparation examples.

Formulation example 1: Eye drop

In 100 ml,
Compound A 0.1 g
Concentrated glycerin 2.6 g
Sodium dihydrogen phosphate g.s.
Polysorbate 80 d.s
Sodium hydroxide qg.s.
Dilute hydrochloric acid qg.s.
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y'l R2 represents an al kyl, group nr a. eyel oal kyl. group: and
Ra and Rb are the sane or different and represent: a hydrogen atom a

hal ogen at om or an al koxy group. The ; pharmaceuti cal

conposi ti onyw@Hodizaped ho any one of clains 1 to 3, c, per/usBeoshh@7o

penemal . X repreeents CH or N Rp represents a nethoxy gronp,

an atNpry group, an isoproppxy group,. an inoNnt pXxy group, a

eyel obut oxy gr rrup (cYcl oProPY1l)nethorY gr''n4, a -fluorophenyl oxy
group., a. . t:I%Tr ":Lﬁpﬁ’é‘ﬁ'y"{f& Yr665, a cf - met hox§efhenyl oxy group

or a 3,4 d|f| upropenyanr gTpup; ... and. represeors an et hyl g:‘oup or
a eyel oprppyl gr OLTE’ Stehine phidk ekt 121287 ¢ CRPBRPERGNA 2818 Aihrether
any one of clains | to 3; wherein the conpurd represented by the
gener al fotrﬁﬁqp?qgnq§;descrlbed above are added, and these components

cyc. I npropylcarba di by tetf' ahydf.nferan72-y13-
9-pnri n- 2- y13=%- Hngéyrﬂ’i’fe Bi - é(ﬁ"ﬁfezyl ehr tﬁ:Y%yldireé’mélsnéFP?ﬁa@er By
4-0-[ 6Lam no-9- N2P. , 3P 43 SS) - 5 ftS 1caftsam)y1 3,4
di hydr oxyt et7% IJ:QICfS‘}Bqu‘ A M B ﬁﬂ%sﬁ’} eye drop
plpari di nc- 1- carbox alc aci d, mat
4-t 3- F6- ani ne: ' f%‘iﬁen%’ﬁ?ﬁ%O%s)"y% gth%ca("f/b‘é)n'oyf 3% (w/v), 0.05%
di hydr uxYt et(ap dr ofnr )(N SS z ur| n- 2- %1\] 2- pr opynya )
) re
pdperi di ne- 1- Car, o%(TyI c(| é’ &R 4- (3-
6-am uP-$' -i;(2S..2 4St ; 53 - S Lt f bama. yl - 3, 4-
dlhyd. r oxyt e%é hVdt's Si-'l réé‘r?'fnflﬁ) 9&1)/ é’Pz yl 1- 2- propynyl ) -
, cycl oh. ei cahggﬁ)olé@af bos: ylAc acid nethyl eatact;
4-0-1. 6- am no- 3R; 48] .i:6)-5-ethyl carbarioyi.-3,4-
di hydr oxyt etfahydr n%ro%ndzlayl) 91| pfn-2-y13-2-pr opyrayal BI pati di na- 1-
onrboxylic acid ethy ester

Boric acid ' 2.0 g
Polysorbate 80 g.s.
Sodium hydroxide g.s.
~Dilute hydrochloric.acid g.s.
Sterile purified watef g.s.

To sterile purified water, Compound B and the other
components described above are édded, and theée_components
are well miked, whereby an eye drbp‘_is brepared. By
changing the amountlof-Compound_B t6 be added, an eye drop
at a concentration of 0.01% (w/v), 0.03% (w/v), 0.05%

(w/v), or 0.3% (w/v) can be prepared.
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4-0-[6-am 0019- (. (2R, 3, 4SSS- S- et hyl oat hanoy1- 3, 4-

di hydr oxyt et r ahydr of sran- 2-yfl -914-purin-2-y:y-2-propyryll -

pi peridi ne-1-carhoxylic acid isopropyl ester;

4- (3-(*anduo- 9- ((2e.i 3R A45, 55) - 5-

oyclopf opyl cart anoyi - 3, 4- di hydr oxyt ot r ahydr of nran- 2-y1) -

9E- purin-2-yl1.)-2-pronynyl)- plperldlﬁgiﬁéﬁ%rboxyllc acid 4-

f1 uorophenyi .ester, 3R, 6, 5S -5:c IoProPYIcarb
odlhydroxytegrahQFE E??&é&ﬁg 'n C°m§9445 MRS s S YR OBEGEIL OBR o an
pi peri di ne-| ﬂ?&?fﬁ%@@ne?bé%%ﬂﬂﬁso?lC@ﬁﬁqéﬁf a granule or a powder, for preventing
4- (3- 6- am no-¥- (H#2Rr3RUScSH)y 5- treating glaucoma or ocular  hypertension,

cycloproPyIcggpgpp%$ 53, 4- di hydr oxyt er ahydr cfuran-2-y1l) -
9H Durin-2-yl11- propysvl) pi peri di ne-I-carboxylic acid 4-

net bax) , ester; am raoc%mggaﬁdwe#ﬁeéé}ltéa by
cycl opropoy1- 3 4-di hydroxytetre

911- purin-2- %Ie—ZkﬁﬂaﬂynylpEpepeleﬁdrmela ¢avtooxylsaac|dhereof as an
34-di f luor ophenyl ester; -((2R, 31", 41S,5S) cyclopropyi b

moy1- 3, 4- dlhfﬁfdfftéPg€ﬁ91ent

9H puri n- 2- propybyl) - pi peri di na-1, carboxyl5 aghd cycl obutyl ester.

The pharnmaceuti cal conpositionci. a|xteC| i N aim1l, hi the, conmpound
is 4-(346-ardne-9-((2R, 3R, 4S, 5S)-5- cs<ec d\ﬁopylcarbann 3, 4-
dlhydroxytetrahydrofuran 2-0) - 9H—pur|n 2- ¢Akggzzzjz:ETpef%dlnel C

a; boxyhe add neihyl ester.

Ra ~\
H

wherein

X rebresents CB or N;

Ry ~represents a hydrogen atom, a hydroxy group, a
halogen . atom, an alkyl _‘group, an alkoxy group, | a

cycloalkyl group, - a cycloalkoxy group, a

. . ,é?'
(cycloalkyl)alkoxy group., or /\/(\)—% e

R; represents a hydrogen atom, - an alkyl group, a
cycloalkyl gréup i an alkylcarbonyl group or an
alkyloxycarbonyl group; and

Ra and Ry, are 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 -
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An eye drop for preventing or therapeutCal gl aucoma, or ocul ar

hypertension, conprising: a conpound represented by the foll ow ng
general fornulaor a salt thereof as an active ingredient: Nt X
represents CN or 14'; hal ogen . atom an: k-Y1 aycl gal kyl group,
(cycl oal kyl " & koxyegpRipnadutiepnesenbsSsition as claimed in claim 1,

wherein at least one of an extender and a lubricant are

added to the compound.

8l The pharmaceutical composition as claimed in claim 1
or 2, further comprising at least one of a binder, a

disintegrant, a coating agent and a film forming agent.

4. The pharmaceutical composition as claimed in any one

of claims 1 to 3, wherein in the general formula (1),
X represents CH or N;
Ry represents a hydroxy group, an alkoxy group, a

cycloalkoxy groﬁp, a (cycloalkyl)alkoxy group, or

Ra
e N
O i F

R; represents an alkyl group or a cycloalkyl group;
and
Ra and Ry are the same or different and represent a

hydrogen atom, a halogen atom or an alkoxy group.

51, The pharmaceutical composition as claimed in any one

of claims 1 to 3, wherein in the general formula (1),

X repfesents CH or N;

R;' represents a methoxy group, an ethoxy group, an
1SOPropoxy group, an isobutoxy group, a cyclobutéxy group,
a (cycldpropyl)methoxy group, a 4-fluorophenyloxy group, a
2—methoxyphehyloxy group, a 4-methoxyphenyloxy group or a
3,4-difluorophenyloxy group; and

R, represents an ethyl group or a cyclopropyl group.
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group, an a).koxy group, |oal koxygroup4 atonya group, cycloal kyl
group, an al kyi car kxmyl group or an kyl oxycarlxnay 1 group and

and 1st: era the saae or different and rapresent a hydrogen aboa, a
hydr oxy group, a hal ogen atom as al kyl group, an al kaxy qroupa ccioa

iyl gr oan cyc{soalhlfiaaypmﬁﬁgfbe&i%xg eaﬁlgo%ﬁiﬁraagfima%@@.inwana
ova drop as cl ather conprila pH adj actdnd anent , e eye_ drop.as
clained in aff 6Aé1BF &l & nbe WETOI0f BT HET™ROWT F§Pﬁ§s?ﬂé’€fdeg§i e

addi tive, whejeicRatheoahuleast) qre additive conprises a surfactant, a
tonicity agent, a stabilizer or a preservative.. 12. The eye drop as
claimed in any one of clains wherein in the oenerai fornula (1), .X1
represents CH or N, represents a hydroxy group, an al kony

group, cycloal koxy @r&bpld1eyEyarkoky?RgPBupsots) -5

cyclopropylcarbamoyl—B,4—dihydroxytetrahydrofu?an—Z-yli—
9H—purin—2-yl]—2-propyny1}-piperidine—l—carboxylic acid
methyl ester;
4-{3~-[6-aminc-9-( (2R, 3R, 4S,58) -5~-ethylcarbamoyl-3, 4-
' dihydroxytetrahydrofuran-2—yl)-9H-purin—2-yl]—2-propynyl}-
piperidine-l-carboxylic acid methyl ester;
4-{3-[6-amino-9- ( (2R, 3R, 45, 55) -5-ethylcarbamoyl-3, 4-
dihydrothetrahydrofuran—2-yl)-9H—purin—2—y1]—2-propyny1}-
piperidine-1l-carboxylic acid isobutyl ester;
4-(3-[6—-amino-9-( (2R, 3R, 48,58)~5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran—2-yl)—9H—purin—2—yl]—2-propynyl}-
.cyclohexane-l-carboxylic acid methyl estér;
4-{3-[6-amino-9-( (2R, 3R, 4S, 55) -5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran-2—yl)—9H—pur;n-2-yl]-2-propyny1}—
piperidine-1-carboxylic acid ethyl ester;
4-{3-[6-amino-9- ((2R,3R,48,58) -5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl)-2-propynyl}-
piperidine-li-carboxylic acid isopropyl ester;
4-(3-[6-amino-9- ( (2R, 3R, 4S,58) -5~
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H-purin-2-yl]-2-propynyl)-piperidine-1-carboxylic acid 4-

fluorophenyl ester;
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R2 represents an al kyl. gror up; and Ra and Rh are the sane or
different and represent a hal ogen atom or an erkoxy group. 13. The
eye drop as clained in any one of clainstoli, wherein in the general
formula (1), X rpcesents CH or kh ki repre8entu a nethony

groups an- et hdmy 3g1 6tmiran 96 QNE RPONYL YSBOP 5 - & SahaeI¥agbaupy1as , 4-
cynic:but:m .3y group. a ,.iyclopoovl)nethoxy. group, a ironhenyl oxy
group 2- me. t h6RPERaRYIwGrabrenofugan-23v4) dPfit por optieml ok yPgpoanyand

: dapr eeen. s anie-th 5 s:0ap or grcnpa group. . 14. The eye drop as
clained in any. Pgﬁg bfed gaﬁggx’?bl%\ﬁé?% A TREPTORIGENG PEpFESent ed
by. the general 4-{3-[6-amino-9- ( (2R, 3R, 45, 55) -5~
CYCIopropylcaibamoyl—3,4-dihydroxytetrahydrofurah—2—yl)-
9H-pprin—2—yl]—2—propyny1)-piperidine-l-carboxylic aéid 4-
methomhgnyl ester; - _ - ,,_-.
4-{3-(6-amino~9-( (2R, 3R, 4S,58)~-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-y1) -
9H-purin—2—yl]-2—propyny1}-piperidine—l-carsoxylic acid
3,4-difluorophenyl ester; or
4-{3-[6-amino-9- ( (2R, 3R, 45, 55) -5~
cyclopropylcarbamoy1-3,4—dihydroxytetraﬁ&drofuran—2-yl)-
9H—purin-2—y1]—2—propynyl)—piperidine—lncarboxylid ‘ acié

cyclobutyl ester.

7. The pharmaceutical composition as claimed in claim
wherein the compound is
4-{3-[6-amino-9-((2R, 3R, 48, 5S)-5-cyclopropylcarbamoyl-3,4-

dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yi}-2-propynyl}-piperidine-
1-carboxylic acid methyl ester.
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foraola ;1) is 4 -4:3 -(6 -amno -9 -((2b,SR 4:3:5S} -5 -

cycl opropyl car banoyi - di hydr oxyt et rahydrofurantyl) - 91-1TPtrin -2
-YIl -2 -Prepynyl) -piperldine -1 -carboxylicacid nethyl ester:. 4
-(3-amno -9 -((2R 3P, 4S,SS) -S -hthyl carbanoyl -3,4 -

di hydr oybetrahydrefuran -2 -y1) -:91-purim-2 -yli -2 -1.aropyaYil -

pi perldine -1 -carboxylic acid nmethyl ester.: -(3 -1:6 -am ne9

-{(2R 3R 42,52) -5 -athyl cardi aneyi - cai hydroxytetrahydxof oron- 2 -yl)
-91.1-pnrin-2 il -2 -pra erjdine-| - carbox I|c
i sobdtyl ester: o An eyl d§°P( §°l (Brg‘égﬂ'h’o“g PL (“t*fpfa?g é?y reating

-5-et hyl car hajm%/lilccﬁna4 o Muaxyhgbéahyﬂgﬂéﬁr andidor ysilg - 9H -purin -2
-yal -2 -Prepynyl) c cl ohexane - ﬁrboxyl|c acid nethyl. eater;
-i3 -(6 -anine -9 -NZR E§'§§Pre§en5? yP€at hamoyl . -3,4 -

di hydr oxyt et rahy de ol BaFay -Rmrk) +Sinbapuna. b 2 =alhk -t:l’leercﬁpy&yl in
- plperldlne 1 -carboxylic acid ethyl ester; 4 -(3 -(6

-am nel . - ({2R B8R 45x88)ienb:- et hyl car borreyl -3,4 -

dlhydroxytetrahydrefdran -2 -yl) -9H -puican- m? Prepyhyl) -

pi peridioa -1 -carboxyllt acid isopropyl este 4 o
-(3[6--am no--9- ; (2P, SR, 42,22) -S - cycl | by*eoflunaryi Tita

-dihydroxytetrahydrofuran'-2 -yl) - 9H - pyritn - -27pro ) Ry

-piperidine -1 -tarboayldyi Acid 49. LbAp oph%nyl

4- (3-(6-am ao- 9- N2R43R, 45, 55) - arbannyl 3

di hydr oxyt et rahydroturan--2-yl) @H - 2y - 2 - Pr opqhyl

pi peridi ne-1 carboxyl acid 2 -meth o%vipﬁEnyl ester ;

wherein

X represents éﬁ or N:

Ry repz;esents a hydrogen atom, a hydroxy group, a
halogen . atom, an alkyl..group, an alkoxy g:oup,. a
cyciéalkyl group, - a cycloalkoxy group, a

| %’
(cycloalkyl)alkoxy group; or j;0 l_ i .

R2 represents a hydrogen atom,  an alkyl group, a
cycloalkyl group, an alkylcarbonyl group or an
alkyloxycarbonyl group; and

Ra and R, are the same ox 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 -

9. The eye drop as claimed in claim 8, wherein the

compound is mixed in water, buffer or a combination thereof.
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1-- -amino- 9 - (2Ry 3R, 45 s 5S) - 5 - cyc |lop oby barbell:ay 1 --

3, 4 -dileydr oxyanydrof urac- 2 -yl1l.) - pur in- 2 -yl ) -2
-pror.)ycyl. )acid 4 - t ho xyph e ny 1 4-(1-t6-am ao-9-%R 45, 55) - 5-
cyci opropylcar baoyl -3 4 --di hydroxytet.rahydrofuran-2-y
91-1-purin-2-yl] 12- phepyay kirpp peXicda erda+ eardiexyl i cacicd 2, further

3, 4-di fluoropheayl ester; or 43645 SS cyel opre4-di hydro

9H puri n- 2- - - -Zprropyayly- pHpedidinerd -caedo. cycl . ohutyl ester

15, The eye drop as clained in claim®6 wherein the conpound is
4-{3.46-anino-9-g§2R 3R, 4S, 58)-5-cyclqprq&g4carbarnas :

di hydr oxyt et r ahydt of U¥afY2-4foPod%-Parief 221100 °BFopyfygipip & t© 10

1-carboxylic acid3nethyl. ¢St gL, A8l NEazt dfe ADOPRIDAINAL QINLIROL 4
for preVent.i.nq or therapeutically. treating glaucoma or ocu] ar
hypertens,inn}ﬁﬁﬁﬁﬁQQS additive comprises a surfactant, a tonicity

agent, a stabilizer or a preservative.

12. The eye drop as claimed in any one of claims 8 to 11,
wherein in the general formula (1),
X represents CH or N;
.Rl represents a hydroxy group, an alkoxy group, a
cycloalkoxy groﬁp, ‘-a (cycloalkyl)alkoxy .g£§up,' or

SO

']

Rz represents an alkyl group or a cycloalkyl group;
and
Ra aqd R, are the same or different and represent a

hydrogen atom, a halogen atom or an alkoxy group.

13. The eye drop as claimed in any one of claims 8 to 11,
wherein in the general formula (1),

X repfesents CH oxr N;

R;- represents a methoxy group, an ethoxy group, an
isopropoxy group, an isobutoxy group, a cyclobut&xy group,
a (cyclépropyl)meﬁhoxy group, a 4-f1uoropheny19xy group, a
2—methéxyphenyloxy group, a 4-methoxyphenyloXy dgroup or a
3,4-difluvorophenyloxy group; and

Rz represents an ethyl group or a cyclopropyl group.
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a. conpound represented by theow ng general fornmula (1) or a salt
t hereof as an active ingredient: wherein X represents CHor N) Rl
represents a hydrogen atom a bydroxy group, a n atom an alkyl
group, angroup, CyClgroup, acycl oal koxygroup, 8. fiirnt, ( C

Qal k'ya) al k. O. group, 70f eye drop aBecI:GREESENLS, & 1YY Qgen @t o - an 1y,
al kyl group, cycloal kyl group, an aIky/carbonyY group or an ,

al kyl oxycar bonpiergh @Uphe aBompound repredfRntddd 81 thar gehBeasane or
different and represent a. hYdrcgen atesa hydroay group, a hal ogen
atom an al kvlfogmoup @n dakcxy group, a cycloal kyl group or eye

| oal kofy group, 17, The opht ainlLo ointnent as piava in claimwherein
at. |east one of: & whitlé-petret>af dh -afd4&-pataffin provi des a base

fes the COnpo%gglopropylcérbamoyl—3,4—dihydroxytetrahydrofuraq-2—y1i-
9H-purin—2~y1]-2-propynyl)—piperidine—l—carboxylic acid
methyl ester; o
4-{3-[6-amino-9- ( (2R, 3R, 4S, 55) -5-ethylcarbamoyl-3, 4-
. dihydroxytetrahydrofuran—Z—yl)—9H—purin—2¥y1]—2-propynyl}-
piperidine-l-carboxylic acid methyl ester;
4-{3-[6-amino-9- ((2R, 3R, 4S, 58) -5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofurén—2—y1)—9H—purin-2—yl]-2-propyny1)-
piperidine-1-carboxylic acid isobutyl ester;
4-{3-[6-amino-9- ((2R, 3R, 48, 58) “5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuranfz-yl)-9H~purin—2—yl]—2-propyny1)_
.cyclohexane-1-carboxylic acid methyl estér:
4-{3-[6-amino-9- ( (2R, 3R, 4S, 5S) -S-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran-2-yl)—9H—purin-2—yl]-2-PrOPYnyl}—
piperidine~1-carboxylic acid ethyl ester;
4—{3—[6—aminoi9f(IZR,3R,4S,SS)—S—ethylcarbamoy1—3,4_
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl)-2-propynyl}-
pPiperidine-l-carboxylic acid isopropyl ester; .
4-{3-[6-amino-9- ( (2R, 3R, 4S,58) -5~
cyclopropylcarbamoyl-i,4—dihydroxytetrahydrofuran—z-yl)—
9H—purin—2—yl]—gtpropynyl)-piperidine—1—carboxylic'@cid 4-

fluorophenyl ester:
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16. The ophthal ment as clained in clainml6 or wherein in the general
formula (1), X represents CH or 11, represents a hydroxy
group, an al kox group, a cycical koxy group, (cycl oal kyl i al koxyor R2
represents and group or a cycloal kyl group; C C hydrogen atom a
hal k) 19b . 1lvet{3-QeF@iinbrent cimizieds], Bscl s ¢l phrophet eilvankay 1 he, a-
general formula (1), X represents CHor N, Er represents a nethn.xy
group, an et h8iyyraonpetanhepoxinrgrodpyl andi-sobumoRyy §f oUpRr @Pynyl) -
cycl obut oxy group,. aopropya) et hoxy grqup, a 4-fluorophenylexy group.
a 2- met hoxyphahy ’i)’ﬁ.%Pegrlﬁﬁﬁ?b%f‘yi-lﬁetaﬁc}f?ygh‘éﬁﬁ/’r‘@%?hﬁf‘éigpe% Rl

3, 4-difluor ophenqulx_yhgr[gg&ir@on_c;_agzﬁgg{z?&glrgss) an ethyl group or a

cycl opropyi group. o :

cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-y1l}) -
9H-pprin-2-yl]—2-propynyl}—piperidine—l—carboxylic aaéid 4-
methoxyphenyl ester;

4-{3-({6-amino-9-( (2R, 3R, 4S,5S)-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
SH-purin-2-yl)]-2-propynyl}-piperidine-l-carboxylic acid
3,4-difluorophenyl ester; or

4-{3—[6—amino-9;((2R,3R,4S,SS)—S-
cyclopropylcarbamoyl—S,4-dihydroxytetraﬁ&drofuran—2-yl)—
9H—purin—2-yl]—2-propyny1}-piperidine—lqcarboxylié o acia

cyclobutyl estér:

15. The eye drop as claimed in claim 8, wherein the

compound is

4-{3-[6-amino-9-((2R, 3R, 4S5, 58)—5—cyclopropylcarbamoy|-.3.4- '
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl]-2-propynyl}-piperidine-
1-carboxylic acid methyl ester.
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The ophthalmc ointnment: a s clained in la lelS orl7, wherein the
csnpeunci reprn s en ted by the gene' al formula 1) is 4 ( 3 - 6-
amno- 9 ( 2R, 3 ta ,49, 5(3 - 5 - eye logropyi ca rbanoy 1 - 3. 4
-di hydroRyt e trahydr o f or an.- 2-y1') - SR-parln- 2 -yl) -2 -gr
opyoya -Pi per ida’nephthaparbnxytnkncatod grae¢iingest er:

( amnc-72 ( % 2R, 3R, 4s 53 ) - 5 - e thy 1 darbanvoyl - , 4.-

di hydi opryt & P&‘éﬁ?ﬁ‘t‘%’f‘iﬂ”&lﬁ’ Zre;PJFl)ng- géamomr prpocubar ‘hyper bension,
-1: osopyt Y1 cofipkp€ind:di - 1- carboxyllc acld nethyl ester. ; 4.{ 3 (
(- altrarte( (2R, 3R, 43, SS) -5-e tn % ar bausayl 3 " 4...

di hydroxYte trahyd?oc?TQQPqp r%?ﬁﬁf%nééfl Buri. n -yl - 2 --gregyny 1

) agerial inene @an‘i&v%ﬁé"gérﬂeﬁ&i ds o fiusSita butyyloLs: tel1s dkk 332, 24 Dhn

:5 - elo ebb:an:ay: | - hydroxy te trt ahythe furatet. 2 -ya
)2 Yl 2 "Q¥etlive- mgﬂ;ﬂadnmexane -1 - c arboxlc,(1 is c i.d nethyl
ester; 4- ( 3- (c; - alrdm - 9 - ( 29, 3R 4853)-8

- ehhylsarbamoyl -3, 4 - dihydroxytetrahydno bran- 2 -yl 9 :9
-purin - 2 -y 11 - 2 propynyl - plper<,. 1- ¢ lic ac
idethyl ester; 4 - f 3 - (9 ;(2R3R, 4S. rbapoyl - 3
, 4... dihyd roxyte t rahydro rano2 -ya ) ' yl) -2 -
gropyny - plperidine-i-carbeRw.ct i[sopropyl - ester: 4- (3-
(6-amno-9- ( (2R 39, 4S, 59) -b- ‘opr ogyl ca rbam)%/ 4
- di hydnoxy tot rahydr O f urn -2 - yH)OH 99-gur in -2 “y11 - 2

-propyoyl) - pi pexi di ne-a-ca rboxyl e acid - f |ue roph enyl ester
wherein
X represents CH or N;
Ry repr.'esents a hydrogen atom, a hydroxy group, a
halogen . atom, an alkyl _-group, an alkoxy group, | a

cycloalkyl group., - a cycloalkoxy group, a

: Ra
JEL
(cycloalkyl)alkoxy group .. or ‘;\0 ' # :

-

R; represents a hydrogen atom, - an alkyl group, a
cycloalkyl group, an alkylcarbonyl group or an
alkyloxycarbonyl group; and

R, and R, are 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 -

17. The ophthalmic ointment as claimed in claim 16,

wherein at least one of a white petrolatum and a liquid

paraffin provides a base for the compound.
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4-2R , 3R, S. SS) -5-cycl opropyl ear banoyi -

di hydr oxyt et rabydr of eran-2-y1)-91i-purin-2-yil- -Pr oPYilv.) piper
icline-l-carboic acid 2etho, ptyj ester

4-0- (6-am no- 9- E( 2R, 2R, 4S, 5S) - 5-

cyci opropyl ear bajpy hydroxytathahs <1 d . 16
fur:an-2-1ndH pﬁﬁn}ag %hg - propynyl) - pi pefl 3?"%% inccaratl)gXW iC a?crl d 4-

met hoxypheny| “&sgsfip in the general Aquylg. dii)no- 9- (( 2R, 3R145, 55- 5-
cyci npropyl mar banoyl- 3, 4- di hydr oxyhydr of erac-2-y1)- 9R-vari -
, -y11-2-propycyl) - plxpéﬁPH‘F?@“tls B&xYiicacid 3,4-rliflaorophenya

ester 6-anino-9-U2 cycl opro L car beqo rah fucan-2,y
911- pur xe-2-yl)-2- p(ri pyngi?{g%{n per ﬁox’ér 8%%{}% cggyc* o%gt ygfreaf?'er:&l

21. The opht hatft CoDikEFENt gAS 4 Cald- NBeyddatkai M bkomher gicbuidle  or
conmpound i s (6-am no- 94(2R 3R, 4S, 5-cycl pyl earbam

r ahydr of ur an- 2- 0) - ,Q(l 2-pl Opyriy -piperidine- yhe add nethyt ester,

A A

R, represents an alkyl group or a cycloalkyl group;
and
Ra. and Rp are the same or different and represent a

hydrogen atom, a halogen atom or an alkoxy group.

19. The ophthalmic ointment as claimed in claim 16 or 17,

wherein in the general formula (1),

X rep¥esents CH or N;

R;- represents a methoxy gdroup, an ethoxy group, an
1sopropoxy group, an isobutoxy group, a cyclobutgxy group,
a (cyclopropyl)methoxy group, a 4—fiuorophenyloxy group, a
2—methoxyphenyloxy group, a 4—methoxyphenyloxy group or a
3,4-difluorophenyloxy group; and

R2 represents an ethyl group or a cyclopropyl group.
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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 ocul ar hypertension: wherein X represents CH or N,
represents a hydr a hydro group, atom an al kyl group, an al koxy

group, group, (cygd Oakgydp}@ﬁlkﬂ@e glOURN: Ofs RTINS esentspa. hygdroagen,
atom an al kyl group, kyi group, an al kyl varhonyi group or af11

al kyl oxycsr borw}hemnup:heamxcbmb.oﬁi’xdaméprsaneedhleys*ahn@ grnedidff erent and
represer uydepogen a t.cm a ylt roxy group, a. halogen atom an
al kyl group, arPrmailkoxy) gieoup, a.cycloal kyl group or a cYcival kony

group, 23, The use4a% clglarlrnelqlol n_cl %,'R”;%% 4§Ah5esr)e_|5rl t he generaa

Cyclopropylcarbamoyl—3,4—dihydroxytetrahydrofufaq—2—yli—
9H-purin-2-yl]-2-propynyl}-piperidine-1-carboxylic acid
methyl ester:
4-{3-[6-amino-9- ( (2R, 3R, 4S,58) -5-ethylcarbamoyl-3, 4-
_ dihydroxytetrahydrofuran—2—yl)—9H—purin—2¥yl]—2—propynyl}-
pPiperidine-l-carboxylic acid methyl ester;
4-{3-[6-amino-9- ((2R, 3R, 45, 5S) -S-ethylcarbamoyl-3, 4~
dihydroxytetrahydrofurén—2—yl)—9H—purin-2—y1]—2—propyny1)—
pPiperidine-l-carboxylic acid isobutyl ester;
4-{3-[6-amino~9~( (2R, 3R, 4S,5S) ~5-ethylcarbamoyl-3, 4~
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl)-2-propynyl) -
.cyclohexane-l-carboxylic acid methyl estér:
4-{3—[6—amino—9-((2R.3R,4S,58)-5-ethylcarbamoy1-3,4-
dihydroxytetrahydrofuran—2—yl)—9H-purin-2—y1]-Z*Propynyl)—
piperidine-l-carboxylic acid ethyl ester;
4-{3—[6-aminéi9—((2R,3R,4S.SS)—S—ethylcarbamoy1-3,4—
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl)-2-propynyl}-
piperidine-i-carboxylic acid isopropyl ester;
4-{3-[6~-amino-9- ( (2R, 3R, 48, 58)-5-
Cyclopropylcarbamoyl—é,4—dihydroxytetrahydrofuran—2—yl)—
9H-purin-2-yl)-2-propynyl)}-piperidine-1-carboxylic acid 4-

fluorophenyl ester:
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formula C) X represents CH or R1 represents a hydroxy group,
an al koxy greup, cyc?, cal koky group, a(cycl oal kyl ai koxy group,or R2
represents an al kyl grQup or a cycl oal kyl group; and Re, and
Rh are the arne or different and represent a hydrogen atom a hal ogen

atom or an afikéxy g7 e 24.( (PRe3RistS & lolSaichPl M @A copiermsivi 1 . 4-
the general ] 44X, LEpresent r 14, Rl represents a nethok
group, an etho%yygfg ?eEﬁéayggﬁgﬁf??ﬁ%f%ﬁ%ﬁﬂgfpﬁﬁl?§6ﬁat§%ypﬁfﬁﬁﬁﬁy¥sc
cycl ohut oXy giauR:ridifLyL! QREQRYH £ L NAXY, QIRUBR. A 4o idieranhenyl oxy
group, a 2-met hoxyphenyl exy group, a 4-mtoxypbenyl oXy group or a
3, 4-di fl uor ephenyl oxy{ 3 [BHamand -y eprasant, asasset byl group or a
cyclopropyl group. The use as c repnred by the general. formila
6-ani n_cycl op¥FyPRAPDEIRARASOX1dR ng- S iptdstoratretF afiydeaf2yan -2 -y1) -
9H_pur|n_z_ylEkbegggy£Qg£fj§- %prgy%fEg?gﬁ?@ﬁinggibgirg§¥;¥fc acid 4-
methoxyphenyl_es;er;
4-{3-(6-amino-9- ( (2R, 3R, 45,58) -5~
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran~-2-y1l) -
9H-purin-2-yl)-2-propynyl)}-piperidine-l-carboxylic acid
3,4-difluorophenyl ester; or
4-{3-[6-amino-9- ( (2R, 3R, 48, 58) -5~
CYCIOpropylcarbamoyl-3,4—dihydroxytetraﬁydrofuran—2—yl)—
9H—purin—2-y1]-2—propynyl)—piperidine—lﬂcarboxylic'. . acié

cyc;obutyl ester.

21. The ophthalmic ointment as claimed in claim 16

wherein the compound is

4-{3-[6-amino-9-((2R, 3R, 4S, 5S)-5-cyclopropylcarbamoyl-3,4-
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl]-2-propynyl}-piperidine-
1-carboxylic acid methy! ester.
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4- (3-(6-a3R, 43, 59) - 5- et hyl car banoyi - 3, 4-

di hyrenyterral |l ydrefuranl-2-yi)-911-purin-2-yl11-2-propynyll- ic acid
met hyl ester; 53)-5-ethylcarbanoyl-3,4 -2-yl1-2-propynyl)-

plperi di ne-1--carboxylie acid isobutyl ester;

4-0- (6-aM no- 9- H2R- 3RAS, SS) - S- et hyl car bancyl - 3, 4- 9Wpur i

cycl bhexase-1-carboxylic acid nmethyl 1-[6-bmd

-9.--(i 2R 3R, 49, SS) - 5- et hyl cat hanby] - 3, 4-

c-2-y11-911- pur|2r¥ 2VUsFL joL 22 progpyayd Irﬁppﬁ?@th by gherfamlelwm%yl ester;
(6-amn0-9- ( 1" 2R 3R 43, 5S) -5-ethylcarbadK))(1-3, 4- ihydr oxyt
e t rahydro fOTSERi2-fUPar M -op 2 ydalt pheseaf | §epyMFPSPcing ~ a
pl peri di no- 1- oX I|c acid iso rop eater; cycl opro Ica rbann
-3, 4 -di hy oxy rahghdera eul}r &n 39y ¥ 98 g%‘?l n-2- V’f}‘xa?
- propYnyi Wtb%mgn 1-carboxylac id 4 - fI uor opbenyi ester ;

RZ\N
H

NH2
N 0
ab J
N 7 X
o N N
ia iu (1)
wherein
X represents CH or N;
Ri1 represents a hydrogen atom, a hydroxy group, a

-halogen atom, an alkyl group, an alkoxy group, a

cycloalkyl group, a cycloalkoxy group, a
Rs

« S
(cycloalkyl)alkoxy group, or & 7

R; represents a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group ox an

alkyloxycarbonyl group; and

Ra. and R, are 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.
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cyc | opropyidarhamoyl- 3 - d ihydroxyr etrabydrofararo-:::--yi) -

94-purin-2-yl1) - 2 -propynyi) -pdperidine-1- carboxyl ic ac-id? -

mat hoxyph. eoYa ester: 4- (3-( (2R, 3R, 4S, 53)-6-

cycl opropyl earbanoyl -3 , 4 -di hydroxyi mvb. Rdl ydro f uran- 2. --yl) -

9R-purin-2 -yl -2 propynyl) -piperidine -1-carboxyl ic acid 4 - me

t hozyphanyi ester;; ( ( (2R, 3R ,43, 5S c

| opropyl ¢ ar barray2|3 - Tﬁe “s |cﬁaa?%dx3} T&nhy df Phﬁ?ealr?- the yal/‘i)ne-ral

3h)(-pnrin-.2 fgﬂauraZUJpropynyl)ac id 3 4 -di fi aor ophaayl ester; or

4- (3-1(5-amna-5- ( (2R, 3R 5S) -5- ' eye opro$y CE. rbanmoyl - 3, 4

-di hydra xyt e trahydrrdmrearnt2 eydod n; 9"R -par in -2 -yll -2

-propynyl) -piperidine- | -carboRylicacid cyc | obutyl eater. 26, The

use es clainmed. in aby OWRFSErEEains221ed5, onher.ei #n t hékaodi cament, a

is a dosage fordp.Qf fgﬁg%e droegor an ophthglnic oi ntnent , 21, Tee
er

use as claimed is ¢ in the dSﬁﬁ BOUY: (F34 i nBAPIPE2R, oF
3R, 4S, 5S )--5-cycl oproplylearberuoyl-3,4- ih

ydr oxyt etrehydroturan-0)-9H purin-2-111-2-propynyl}-pioe I

- carboxylic aC|ng§HEE;TQ§ter,
=

R; represents an alkyl group or a cycloalkyl group;
and '
R. and Rp are the same or different and represent é

hydrogen atom, a halogen atom, or an alkoxy group.

24. The use as claimed in claim 22, wherein in the general

formula (1),

X represents CH or N;

R, represents a methoxy group, an ethoxy group, an
isopropoxy group, an isobutoxy group, a cyclobutoxy group,
a (cyclopropyl)methoxy group, a 4- fluorophenyloxy group, a

2-methoxyphenyloxy group, a 4-methoxyphenyloxy group or a

3,4—difluor0phenyloxy group; and

R; represents an ethyl group or a cyclopropyl group.
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25. The use as claimed in claim 22, wherein the compound

represented by the general formula (1) is

4-{(3-[{6-amino-9- ( (2R, 3R, 4S,5S)-5-
cyclopropylcarbamoyl—3,4—dihydroxytetrahydrofuran—2—y1)—
9H-purin-2-yl)-2-propynyl)-piperidine-1-carboxylic acid
methyl ester;
4—{3—[6—amino—9~((2R,3R,4S,58)—5—ethylcarbamo§l—3,4~
dihydroxytetrahydrofurané2-yl)—9H—purin—2—yl]-2-pr0pynyl}—
pPiperidine-1-carboxylic acid methyl ester;
4—{3—[6—amino-?—((2R,3R,4S,SS)-S—ethylcarbamoyl-3,4—'
dihydroxytetrahydrofuran—2—yi)—9H—pq¥£n—2—yl]-2—propyﬁyl)—
pPiperidine-l-carboxylic acid isobutyl estér;
4-{3-(6-amino-9-( (2R, 3R, 4S,5S) -5-ethylcarbamoyl-3, 4~
dihydroxytetrahydrofuran—2-yl)—9H-purin—2—yl]-Z—propynyl)-
‘cyclohexane-l-carboxylic acid methyl ester; _
4F{3-[6—amino~9~((2R,3R,4S,SS)-5—ethy1carbamoyi-3,4-
dihydroxytetrahydrofuran—z—yl)-9H—purin—2—y1]-2-propyny1)—

piperidine-1-carboxylic acid ethyl ester;
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4—{3—[6—amino-9—((2R,3R,4S,SS)—S—ethylcarbanuxyl—3,4—
dihydroxytetrahydrofuran—2—yl)—9H—purin—2—yl]-Z—Drtmx{nyl}—
piperidine-l~carboxylic acid isopropyl ester; |

4-{3-[6-amino-9-( (2R, 3R, 4S,58)-5-
cyclopropylcarbamoyl—B,4—dihydroxytetrahydrofuran—2—yl);
9H—purin—2-y1]—2—propYny1}—piperidine—l—carboxylié: acid 4-
fluorophenyl ester;

4-{3-[6-amino-9- ( (2R, 3R, 4S,55) -5~
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-y1) -
S9H-purin-2-yl]-2-propynyl)-piperidine-1-carboxylic eaéid 2-
methoxyphenyl ester;

4-{3-[6~amino-9- ( (2R, 3R, 483, 58)-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl)-
SH-purin-2-yl]-2-propynyl)-piperidine-l-carboxylic acid 4-
methoxyphenyl ester;

4-{3~[6-amino-9- ( (2R, 3R, 45, 55) -5~
cyclopropylcarbamoyl—3,4—dihydroxytetrahydrofuran—2—y1)—
9H-purin- ~2-yl]- 2—propynyl) -piperidine-l-carboxylic §Cid
3,4-difluorcophenyl ester, or

4-{3-[6-amino-9- ((2R, 3R, 4S5, 5S) -5~
cyclopropylcarbamoy1—3,4—dihydroxytetrahydrofuran—2—yl)7
9H—purin—2—y1]—2-propyny1)—pipegidine—l—carboxylic acid

cyclobutyl ester.

26. The use as claimed in any one of claims 22 to 25,

wherein the medicament is a dosage form of an eve drop or

an ophthalmic ointment.

27. The use as claimed in claim 22, wherein the compound

is 4-{3-[6-amino-9-((2R, 3R, 4S, 5S)-5-cyclopropylcarbamoyl-3 4-

dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl}-2-propynyi}-piperidine-

1-carboxylic acid methyl ester.
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