WD 2008/ 130520 PCT/ US2008/ 004770 SPECI FI CATI ON
THERAPEUTI C AGENT FOR GLAUCOVA CONTAI NI NG ADENGCSI NE

wosit/M0d40VE AS ACTI VE | NGREDI ENT Techni cal Fi glcd/dd360s8/004770
present invention relates to a preventive or

t herapeutic agent for glaucoma or ocul ar hypertension
contai ning a conpound represented by the foll ow ng
general fornmula (1) ospacydicATeseof as an active
ingredient. N\H2 NNO / RL ONNR2,, NOOHOH 1In

therfgRABEGTIX AGRKESEBRS cEAUoMAN oA BRT 86 CADENBSINE
hydr ogen atom a hydroxy group, a halogen.atom an

al kyl group, BRraKe¥VEIRURCTY 1;§ roup,- a
cycl oal koxy group, a I\~1REA (c%’f@@ﬁ l}’Iéa]l\rgoxy
group, or ; R2 represents a hydrogen atom an al kyl
group, a cycloal kyl group, an al kyl carbonyl group or

?%%ﬂ%%@%é%%”y' group; and WO 2008/ 130520

The present invention relates to a preventive or
therapeutic agent  for glaucoma or ocular hypertension
containing a compound represented by the following general

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

NHa
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In the forﬁula,z

X represents CH or N;

R, repreéents a hydrogen atom, a hydroxy group, a
halogen atom, an 'alkyl group, an alkoxy group, a

cycloalkyl group[ a cycloalkoxy group, a

¥

,. /{/_Rb
(cycloalkyl)alkoxy group, or ﬁko & ;

I

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

alkyloxycarbonyl group; and



Ra and Rb are the same or different and represent a
hydr ogen atom a hydroxy group, a hal ogen atom an
wodobg/1305@r oup, an al koxy group, a cycloal kyl gcaus2008/084770
cycl oal koxy group. Background Art d aucoma is an
i ntractabl e eye di sease which exhibits increased
i ntraocul ar pressure due to a variety of factors and
r, | NMA Ve§ aakbskenE' keadi ngrt odbfifedesss. anld repkessmt a
that the incidence rate of glaucoma increases wth
n PL OGLRE foapli G NeAYSgEA] Woordl sen alkyl
hyggggf*g‘ra%%‘?w %hglage. ﬁ %SOPgt ent Publ |gcati on No.
2006- 0100169, , 20 5357, W 20 or a
S REEr oscionc 8L KAY, 2858 P3030" (2008) o o2
-ES- Eﬁ% am no- 9- ((2R, 3R, 4S, 5S) - 5- :
§'r B Ggylggfr“l?a'noyl - 3, 4-di hydr oxyt et r ahydr of ur an- 2-yl
- 9H purin-2-yl]-2-propynyl)-piperidine-I|-carboxylic
acid nethyl ester, which is a conpound represented by
the general formula (1), is disclosed and the'
Bagkgpouid 2t suggested to be useful as an ‘
- anti-inflammatory agent, a coronary artery _. hi h(“
vaso@ileacoma a heur GPt ot BTRAC TR oPYSt hed 1 PRBS®| n WhiC
WD 03/ 029264 and Neurosci ence, 141, 2029-2039 (20062), )
exBbild-s6- antneaded( 2R BRAJLIY - Rrasiiar Bifoyie 3, variety
4-di hydr oxyt et rahydr of uran-2-yl)-9H4 purin-2-yl]-2
ofpr oy tyt} - pirger idivnévescar boxipk coficil@¢admey| tesfygrindness.
and 4- 2 WD 2008/ 130520 PCT/ US2008/ 004770 '
Tt is known that the incidence rate of glaucoma increases
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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-
2039 (2006), 4-{3-[6-amino-9- ((2R, 3R, 4S,55) -5~
cyclopropylcarbamoyl—B,4—dihydroxytetrahydrofuran—2-yl)—
9H—purin—2—y1]—2—propyny1}—piperidine—l—carboxylic acid
methyl ester, which 1is a compound represented by the
general formula (1), is disclosed and the compound 1is
- 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—

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



{3-[6- am no-9-((2R, 3R 4S, 5S) - 5- et hyl car banoyl - 3, 4-
di hydr oxyt et rahydr of uran-2-yl)-9H puri n-2-yl ] -2-propyn
woylods/i3psqoer i di ne-1-carboxylic acid isobutyl egicarys2msiobs77o
of which are a conpound represented by the genera
formula (1), are disclosed, and in JP-T-2002-536300,
4-{3-[6-am no-9- ((2R 3R 4S, 5S).- 5- et hyl car banoyl - 3, 4-
" { 3H brdr oxyt et r amjidraf Ur AO2R; JR) 4 SHSBUFSR-ethyt e elmmpyn-3 , 4-
yl }- cycl ohexane-|-carboxylic acid nethyl ester, which

diilsydr oxxprgpotaky depfasant-2d- 1y tdie-menenab {01 nful-@rbia}{nyl }-
is disclosed. Further, in these docunents, these

pIGPRATKIS- 1 26 £rBYggesteddia bessisefyl 88t@R, both of which
anti-inflammtory agent. However, in reports related

ardd & NeoROHRRENd ephreRiceely ec%/ b&’hé hgegepgrale ofr‘?t{um'g a( 1), are

(1), there is no report 1n"which a pharnmacol ogi cal

dlasfélégb&f t hig, £ oMy U”dH%”T ~9loRuC e Oy oculy A3~ [6-amino-9-

yperten5|on and furt there 1's no ' sugge

%Q?t tggﬁ QEa % 03|n qfrlvatlve with mhat
str ure A5 An- At i a6eu pressure | oweri ng

Di scl.osyre_of th ve on Prople
dﬁa{id R RrS For e e - q\)%ﬂwwms ¥4 stopgepyny1l-
t search a new nedicinal yse of a conpound
CYF&&*&’@R%‘ b‘fxa%w 868/ #S6520MPERYUS2668£8047YDichheis a
general formula (1).. Means for solving the Probl ens _
COMROYPIEs TRPTRGBRESAs Rave thitle ypRenslve forguiles ), is

disclosed. Further, in these documents, these compounds
are suggested to be useful as an antifinflammatory agent.
However, in reports related to the compound
represented by the genefal formula (1), there is no report
in which a pharmacological action of the .compound' on
glaucoma or ocular hypertension, and further, there is no
suggestion at all as to what type of adenosine derivati&e
_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



order to. search a new nedicinal use of a conmpound
represented by the general formula (1) or a salt
wotdoes/e30520 (hereinafter these are al so col | ect ipcalys2008/004770
referred to as the "present conpound"), and as a
result, they found that the present conpound exhibits
an excellent intraocular pressure |lowering effect in
the tggnefat formadeul(dr) . pressure reduction, and thus
the present invention has been acconplished. Further,
in the test, it was found that the present conpound
has a tendency to show | owering of trough intraocul ar

Mpressfse yoluengamhentnansidms  pressure val ue before
t he subsequent. administration is carried out in

repeafied HgLBLS hakicRHo Y KLPEahade qelféhéﬂslsit\r@tée@dies in

and in particular, Conpound A shows a hig owerl ng

ordfdyd ONeo Thakaikeh the H&FeNhe§98PAYA %@%Eiofquegﬁ¥mpound

to enhance the intraocular pressure lowering acti

o . . | [
ré%%&o%%ér}gtg%&db@;ﬁ}g% ?%Eﬁ'é&gﬁ_rﬁf]a ! sf‘?gt S(Il V\E’orexge sae_l.rg thereof

I.on~of cacy. t he ‘present .

AN PELLS LRSS0 0 R SHEILLYE S0, NELABRULLC o o
oy SOIROUNL, SBreacalen brohe depral (o (D 0l e
thzeoo%)/r]é?:c,oesnzto I?:%-Irl{p%suzrg)g 8/e0}91‘f'i71:?j(.) ts Nl_alzn N el\}|<coel ZlLent intraocular
pressure lowering- effect in a test for intraocular
pressure reduction, and thus the present invention has
been accomplished. Further, in the test, it was found
that'the‘preseni compound has a tendency to show léweriﬁg
of trough ‘intraocular pressure value (an intraocular
pressure value before -the subsequeﬁt administratibn is
carried out in. repeated administration) by repeated
administrétion, and in particular, Compound A shows a high
lowering éction. That 1is, 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.



I NXJ~R R2~-NHOHOH In the fornula, X

represents CH or N, RL represents a hydrogen atom a
wOonds/@30¥200r oup, a hal ogen atom an al kyl gr ousT/@$2008/004770
. al koxy group, a cycloal kyl group, a cycl oal koxy

group, a Rb (cycloal kyl)al koxy group, or ; R2

represents a hydrogen atom an al kyl group, a

cycl oal kyl group, an al kyl carbonyl group or an

al kyl oxycar bonyl group; and Ra and Rb are the sane or

different and represefitz a hydrogen atom a hydroxy

group, a hal ogen Qe om an al kyl grogp, an al koxy

group, a cycloal{yllgro p or a cl.ial koxy group.

Furt her, anot her ] QL of [theXpreé®ent invention

is a methd for pfeventingayr i ng gl aucoma or

ocul afe~_

phar macel ogi ef fective anmount of a compound

represented by t fol l owi ng genérdl formula (1) or a

sal.t thereof as an active ingredient to a patient. 5
I‘V\%%o P1%88520 PCT/ US2008/ 004770 NH2

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

(cycloalkyl)alkoxy group, or ﬁkﬂ Z ;

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

Ra and Ry, are the.same or differeﬁt 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.



NNO NNXR ORZ-NO OHOHIn the formula, X
represents CH or N, RL represents a hydrogen atom a
wook/¥y2009r oup, a . halogen atom an al kyl gr eea/uat0s/004770
al koxy group, a cycloal kyl group, a cycl oal koxy
group, a Ra Rb (cycloal kyl)al koxy group, or R2
represents a hydrogen}?tonl an al kyl group, a
’kyl car bonyl group or an

cycl oal kyl group, an
al kyl oxycar bonyl y and Ra and,ﬁg\are the same or
di fferent and reﬁre ent] a hydr nat om a hydroxy
group, a hal ogen 4%w§%LE;[fj§10uﬁ?.an al koxy
group, a gycl oal kyl group | oal koxy group

Fur t Hexy nbodi ment of the present invention
i S.a coRpou resented by the qulomﬁng genera
formula (1)9%%r @ salt thereof for ﬁreventing or

r.aat i laucoma or ocul ar hypertension. 6 WO
Irh 537 150EB0 T BT Us20081 004770 - Nie

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

Ra
A

&/B_Rb
(cycloalkyl)alkoxy group, or & H
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R; 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
hydrogén.atom, a hydroxy group, a halogen atom, ah alkyl
- group, an -alkoxy group, a cycloalkyl group oOr 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.



NO I '\ / Rl NNR2-NOOH(1) OHO™HIn the

formula, X represents CHor N, RL represents a
wohyeegen atom a hydroxy group, a hal ogen atp@myusass/004770

al kyl group, an al koxy group, a cycloal kyl group, a :

cycl oal koxy group, a Rb L1 3i Ra (cycloal kyl)al koxy

group, or R2 represenfs a hydr ogen atom an al kyl

group, a cycloal kyl |gfoup, an al kyl carbonyl group or

~an al kyl oxycarb \oup; and Ra ghd Rb are the sane
or different an /rebre ent a atom a hydroxy
gr oup, a<9alogen 0 éaaﬁ%%LEéfijérouDﬁ an al koxy
group, a [gycl oal kiyl group cl oal koxy group.
Fur t fex,, enbodi nent of the present invention
s use of a und represented by,the follow ng
general for®ul #41) or a salt thereof for producing a

TP dME,1 Qr therapeutic agent for glaucoma or
ocular hypertension.

X represents CH or N;
R; represents a hydrogen atom, a hydroicy group, a
halogen atom, an alkyl group, an alkoxy group, a

cycloalkyl group, a cycloalkoxy group, a

Ra
%

‘&O/@_Rb
(cycloalkyl)alkoxy group, or < ;

I

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.
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.



7 WO 2008/ 130520 PCT/ US2008/ 004770 NH2 NNO NRL O

NR~-NO OHOHIn the formula, X represents CH or N
woRbog/gsRsent s a hydrogen atom a hydroxy gr owRr/@2008/004770

hal ogen atom an al kyl group, an al koxy group, a

cycl oal kyl group, a cycloal koxy group, a Ra \/1

(cycl oal kyl) al koxy group, or Ro R2 represents a

hydrogen atom an al ky® group, a cycloal kyl group, an

al kyl carbonyl gr N an aIkonx ar bonyl group

.and Ra and Rb

re|th same or ent and
ge a ydr roup, a hal ogen
.aton1 an pl kyl group, an oup, a cycl oal kyl

represent a hydr

grou 28& | koxy group. The respective. groups

as usedHin t aims and specifkg tion have the

fol  owi ng neémi t¥s throughout the | ai 8 and
TroRa6d T GARL P,

X represents CH or N;
R,y represents a hydrogeh atom, a hydroxy group, a
halogen atom, an alkyl group, an' alkoxy group, a

cycloalkyl group; a cycloalkoxy _ group, a

Ra
%
—Rb

(cycloalkyl)alkoxy group, or j;D . ;

R, represents a hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group - oOr 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. |

The respective groups as used in the claims and
specification have the following meanings throﬁghout 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-



The "hal ogen atont refers to fluorine, chlorine,
brom ne or iodine. The "alkyl" refers to |inear or
wodfagiches al kyl  having 1 to 6 carbon atons. Seagu2068/004770
exanpl es thereof include nethyl, ethyl, n-propyl,
n- butyl, n-pentyl, n- 8 WO 2008/ 130520 - -
PCT/ US2008/ 004770 hexyl, isopropyl, isobutyl,
herepibut ylisdmdpyut yl , isbbapeatyl awt-idigeyi ke, #het-butyl,
"cycloal kyl" refers to cycloal kyl having 3 to 8
isepbanvat gpy. tPpeaiifd«. exanpl es thereof include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl

cycl obgat ¥l d¥631%¥¥wlréﬁgrgh%d éf% %gyégg 3 to 8

refers to Ilnear branched al koxy %aV|ng 1

cgﬁﬁgan aggtaﬁox?pem fgge@f@{@' Sy %5%{;?82 pe&ggygsf include

oxy opoxy, n-butox

FalFERLERY | TSR M TR crercnenn,

RS RBRE Y e cYERBRTR. iyt B k?ﬁ%ﬁﬂﬁfv' P%C?UES ’

cyclo opox C clobut Xy, cycl opent oxy,
~cyclo diyk %%ycl 1 &3, Ay @aoc Oyl oRyarREechealkoxy

li ke. The "(Cécloalkyl)alkoxy" refers to cycl oal kyl
h?%&@ﬁg]-StPo SR afseRsand Soeedfiss gupipdes thereof
above. Specific exanples thereof include

ineledepmsinoet hefoxy cy oHaeppxpiet hokytoxy, n-pentoxy,
(cycl opentyl ) met hoxy, (cycl ohexyl) nmet hoxy,
n{legxy bbxpt yipweriomoxy, isobutoxy, sec-butoxy, tert-butoxy,
isopentyloxy and the like.
The “cYcloalkoxy” refers to cycloalkoxy having 3 to
8 carbon atoms. Specific examples thereof include
cyclopropoxy, cyclbbutoxy( cyclopentoxy, cyclohexyloxy,
cycloheptyloxy, cyclooctyloxy and the like.
The “(cycloalkyl)alkoxy” refers to cycloalkyl ha&ing

3 to 8 carbon atoms and alkoxy as defined above. Specific

‘examples thereof include (cyclopropyl)methoxy,

(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—propyléarbonyl, h—butylcarbonyl, n-pentylcarbonyl, n-

hexylcarbonyl, isopropylcarbonyl, isobutylcarbonyl, sec-



(cycl ooctyl ) nmet hoxy and the |Iike. The "al kyl car bonyl "
refers to linear or branched al kyl carbonyl having 2
wd mog/1mazobon at ons. Specific exanpl es t her eofpdmmed206k004770
nmet hyl car bonyl, et hyl carbonyl, n-propyl carbonyl,
n- but yl car bonyl, n-pentyl carbonyl, n- hexyl carbonyl,
i sopropyl carbonyl, isobutyl carbonyl, sec- 9 WO _
burpgigrapzospol PCTY@IsPoberydgardonyidt.y| dadmmnttylcarbonyl and
tert-butyl carbonyl, isopentylcarbonyl and the Iike.
thiehe ikat kyl oxycarbonyl " refers to |inear or branched
al kyl oxycar bonyl having 2 to 7 carbon atons. Specific
exanes taEkeddxiyoarideywiet hox§easbaryllinear or branched

et hoxycar bonyl, = n-propoxycarbonyl, n-butoxycarbonyl,
a1k entyahass ey havindiexy| exycar kafhon atoms.  Specific
I sopropoxycar bonyl , - i sobut oxycar bonyl , ;

ex&8ip Il OKHEAEBENYInclgaL- i hyl, eth bonyl,
I sopent oxycar bonyl and the |ike.” The "s%lt" %ﬁ ?ﬁ%far onYS.

n -39 SO | 8 Bl o RATL SR | yPL'bgintt% R drll%}g/l, n-

as it I's a pharmaceuticall’'y acceptable salt,
£ el . C . .
RS ATRERER] ) LB S o LSRG A6 fon

ridic acid, .nitric acid, sulfuric_acid.or
S%§%ﬁﬁ%ﬁﬁ¥%§é§ﬁn lealts with an organi c t5&td RiRkGFyRarbonyl,

. acetic _aci fhfalié acid, .oaleic acid, succinic

1 SO PG CORET d2PaltSr it Keci d, adi pi ¢ aci d, |
gl uconi ¢ acid,  glucqoheptonic acid, glucuronic acid, -
t er effhal | €24&i"d, °§eth5ﬁ§sul?6ﬁ?8?gcid?OWQQPpé-acFE, not

hi ppuric acid, 1, 2- _ .
particularly limited as long as it is a pharmaceutically

acceptable sélt, and examples thereof include salts with
an inorganic acid such as hydrochloric acid, hydrobromic
acid, hydroiodié acid, nitric acid, sulfuric acid or
phosphoric acid; salts with an orgénic acid such és acetic
acid, fumalici acid, maleic acid, succinic acid, citric
acid, tartaric acid, adipic . acid, gluconic acid,
glucoheptonic acid, glucuronic acid, terephthalic acid,
methanesulfonic acid, lactic acid, hippuric acid, 1,2-
ethanedisulfonic acid, isethionic acid, lactobionic acid,

oleic acid, pamoic acid, polygalacturonic acid, stearic

acid, tannic acid, trifluoromethanesulfonic .acid,
benzenesulfonic acid, p-toluenesulfonic acid, lauryl

sulfate, methyl sulfate, naphthalenesulfonic acid or
sulfosalicylic acid; quaternary ammonium salts such as

methyl bromide, methyl iodide; salts with a halogen ion

10



et hanedi sul fonic acid, isethionic acid, |actobionic

acid, oleic acid, panoic acid, polygal acturonic acid,
weiesi3os20 aci d, tannic acid, trifl uoronethanesdifoses/ 004770

acid, benzenesulfonic acid, p-toluenesulfonic acid,

lauryl sulfate, methyl sulfate, naphthal enesul fonic

acid or sulfosalicylic acid; quaternary anmoni um
suﬂﬂtésswﬂbﬁﬁmlﬂQtHﬂnk”@”bﬂ&oﬁﬁﬁ&Yioh0$ﬁkhnS@bﬁine ion;

with a halogen ion 10 WD 2008/ 130520

salRCH Up2088/ 9R47DkasiChasa P A ngd oﬁ]ltﬁlﬁ.m OrsB8ium or

ion or an iodine ion; salts with an alkali netal such

pAR dd it UMg Slhqg uﬁplquh let a§§k3%n%al L8 P hmggal such as

al kal'ine earth netal suc cal ciumor nmagnesi

C&i@l‘i&n V\é)}lglél ?S Vﬁqltﬁr?ucgafésl (Ngr%:hor ZI 3%1%. SSallé(.I.l’? yst Ilron or

amonl a; an-organic ani he s
Lriethyl.enedi i ne 2 anln t hanol i m nqQbi s
ST - IR P A B ST

2-am no- 2- é L% é -1, 3- propanedi ol , _procai ne or
aSN, N bi SpHERY gﬁ?m 2.6t haned? aFHBOSERE e | i ke. 2.2~
., I.n the case where there are geonetrical isoners or '
imdpeRea (S RRAS) i n treprestnimeshydamina ekt seirgel tol,
are also included in the scope of the present
ﬁmﬁﬂﬂﬂ%ﬂwh%@ﬁ@ﬁﬁmethhé)pﬂeée@ﬁqgﬁﬁﬁﬂnmﬂnmy brocaimnee or
formof a hydrate or a solvate. Further, in the case
N,Nh@ﬂé(mmanylm%thﬂbtohe@ksﬁhaquﬂqmﬁnqﬂnsmdinhehkike.
present conmpound, these conpounds are also included
in the sdopecake hehepe estrird nyeat igeomdt@®)iddef esbedrs or
exanpl es of the present conmpound
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 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 groupé are as
defined below in the compounds represented by the general
formula (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



i ncl ude conpounds in which the respective groups are

as defined below in the conpounds represented by the
wooeozrsaso forrmula (1) and salts thereof. (al) pP¥T/US2008/004770

represents CH or N, and/or (a2) Rl represents a

hydr oxy group, an al koxy group,-. a cycl oal koxy group,

a (cycl oal kyl ) al koxy group, or 11 WO 2008/ 130520

PCT/ 08/ 004770 Ra and/or (a3) R2 represents an

al kyl ELQyp or a cycloal kyl group; and/or (a4) Ra and

heoegn oS different and "represent a hydrogen
atom a hal ogen At om or an al koxy group. That is, in

the camppungs @;E’f@éfﬂ&&d rggyugg%ggeng %ggg : IO[QU'@ycloalkyl

(1), preferred exanples i a

Qﬁgri or each conbi nation of two or nore ‘
gée ett%§d95?0n1the above (al), (a2), (a3), and (a4),

and sal hereof. (b) More ef erred exanpl es_of the
pr eseﬁ?lgon%%un%ln i n’gll’ uaaer%ong%ﬁndEaﬂ‘? wififch ‘f erent and
respectjve groups are as defined_below in the
TSROt & epYESEAREd BROThe e BELATT of Aala Q1) a@inda Lkoxy
salts thereof.'' (bl) X represents CH or N, and/or
9UMYB - R1 represents a met hoxy group, -an et hoxy group,

an i sopropoxy grou%j an i sobutoxy group, a cycl obut oxy
That 1s, 1in the compounds represented by the general

. formula (1), preferred examples include compounds that
comprise one or each combination of two or more selected
from the above (al), (a2), (33), and (a4), and salts
thereof.

(b) More preferred examples of the preeent compound
include compounds in which the respective groups are as
defined below iﬁ the compounds represented 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) R represents an ethyl group or a cyclopropyl
group.

.That is, in the compoundsArepresented by the general

formula (1), preferred examples include compounds that
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group, a (cyclopropyl)al koxy group, a
4-fl uor ophenyl oxy group, a 2-nethoxyphenyl oxy group,

woRods/MBBshoxyphenyl oxy group or a 3, 4-difl uor griremsebesxinsr70
group; and/or (b3) R2 represents an ethyl group or a

cycl opropyl group. That is, in the conpounds
represented by the general fornula (1), preferred

cenpipkes di! dde camposkiesi hBat onld MO YE0B/13A920 selected
PCT/ US2008/ 004770 conprise one or each conbi nati on of

££48 eheMB | @atied ( m e ) 4!
(b3), gnd&gg%fsQ?ﬁeregkfphbéﬁsp?E?Zrregééfghp es 0

o (o TeEm REEEPIIR o qulife g of the present compound

gfg Qropylcarbannyl 3, 4-di hydr oxyt et r ahydr of ur an- 2-yl.
§ purln 2-yl]-2-propynyl }-piperidine-I-carboxylic.

acid 11%%—#6-%%&%% ep(r ezspgenilgdllgySgpe fol |l owi ng

fornu
R 3R 4S5, 5S eth | car banmoyl - 3, 4-
cm%%w BRI ALY 0 GF L A2 AR o) -
- plperldlne | - carboxylic_acid nmethyl ester _

91¥e®\l€é§ﬁ?eér 1dy 2 PRemBIY bW PP ebifing-L3parboxylic.  acid

4-{3-[ 6-am no-9- ((2R, 3R, 4S, 5S) - 5- et hyl car banoyl - 3, 4-
melt Ay dr BRYESt FaRy&SEmireth- Y ythe ofoplpwang- Fiorm@rlsr ofn;

yl }- piperidine-l-carboxylic acid isobutyl ester

r epr eéefBedbbpminbe 9ol (23 IR), 491 58) a5¢dihylcarbamoyl-3, 4-
4-{3-[6-am no-9- ((2R, 3R, 4S, 5S) - 5- et hyl car banoyl - 3, 4-

dI?M@dDﬂyyeetahyﬂﬁdﬂUﬁ&ﬁFZkyl) 9k~ puktA~2-yl1]]-2-rapdinyl ) -
-pz;irldlne-l—carboxylic acid methyl ester represented by
the following formula (3);
4-{3-[6-amino-9- ( (2R, 3R, 45, 55) -5-ethylcarbamoyl-3, 4-
dihydroxyﬁetrahydrofuran—2—yl)—9H—purin—2—yl]-2—pr6pynyl}—
'piperidine—l—carboxylic'acid isobutyl ester represented by
the following formula (4); |
4-{3-[6-amino-9-( (2R, 3R, 4S, 5S)-5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran—Z—yl)—9H—purin—2—y1]—2—propyn§l}—
cyclohexane—l-carboxylic acid methyl)éster represented by

the following formula (5);

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

13



cycl ohexane-| -carboxylic acid nethyl ester represented
by the following fornmula (5);
wokohgrdoézoan no- 9- (( 2R, 3R, 4S, 55) - 5- et hyl car ba”ﬁ%distlzaosMWo

2008/ 130520 PCT/ US2008/ 004770 3,

4- di hydr oxyt et r ahydr of uran- 2-yl ) - 9FLpur|n-2-yI]-2-

propynyl ) -pi peridine-I-carboxylic acid ethyl ester

aeeﬁﬁyayd%ydat A, debEavhnag 2t gnnuba-(h)rin-2-yl]-2-
3-[6-amno-9- ((2R 3R, 4S, 5S) - 5- et hyl car banoyl - 3, 4-

pr@k,?»ﬁ%qx Ay fﬁdé’f {L 89r Bo¥h N1 8H PUBICAER- Y1 letnpl OpyRester

pip carboxylic acid i sopropyl ester

re r e r es ntdeq) ok%‘% h%}{gé{l,,ggbs ofr%'i‘é' ady7y) ;
AP e S

i et oroptens g LAY 1P 2 propynyt)-
4-(3-]6-am no-9- ((2R 3R, 4S,

pippaishmsvi GRHRIRYE 1S, 2t ydlr%eaﬁ%wlahfcﬁfo%r&ﬁpﬁﬁented

)- 9H purin-2-yl]-2- propynyl} pi peri di ne-1-carboxylic
byaditg OhﬁQWkWQp%%ﬁWP éstgr'represented by the
following formula -
4- { 34-6-3ani oL@ 2% 3R211$3Bs)43558> -5-
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl
oyl i kquyiceZeathdy 2- @cépﬁmﬁﬁﬁqn&xﬂeQﬁahyﬁreﬁuﬁéﬁyﬁryl)‘
acid 4- nethoxyphenyl ester represented by. the
oHf-gJd oM - F Oy Mt propdayl } ~-piperidine-1l-carboxylic acid 4-

fluorophenyl ester represented by the following formula
(8):

4—{3-[6—amino—9-((2R,3R,4S,5S)—5-
cyclopropylcarbamoyl—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,45,58)-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, 4S5,58)-5-
cyclopropylcarbamoyl—B{4—dihydroxytetrahydrofuran—2—yl)—
9H-purin-2-yl]-2-propynyl}-piperidine-1l-carboxylic acid

3,4-difluorophenyl ester represented by the following

14



4-{3-[6-am no-9-((2R, 3R, 4S, 59) - 5-
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2- yl
WO 2008 boptir i n- 2-yl ] - 2-propynyl } - pi peri di ne- | - cardaouyoigioos770

acid 3,4-difluorophenyl ester represented by the
followi ng 14 WO 2008/ 130520 PCT/ US2008/ 004770 formul a
(11); and 4-{3-[6-am no-9-((2R,' 3R, 4S, 5S) - 5-

foynudar opyh ¢ashaoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-y|
)- 9H purin-2-yl]-2-propynyl}-piperidine-I-carboxylic
aci d 4cyel ppubimhi nestoer (rgqpr;g@e‘pg eglspysr_he foI low ng -
formula (12). NH2 N O Ixl NANNN "Ov NOO

| c&@iopfbﬁbhgﬁryﬁ%oﬂﬂi% 4 dfﬁ&droky%%gyghygrgfNraﬂ“éayl

9H -purin-2-yl]-2-propynyl} plperldlne 1- carboxyllc acid

cyclobutyl ester represented by the following formula (12).

N
H

: NH, ' '
N \ O
/. N
<th;‘\/©\1kOMe ’
o X
A @
OH OH

/\N
H

' NH,
N RN o
/ N
<NI’>\/©NJ\OMe
o X
*{i?' o

OH OH

/\N
H

NH,
N N o
% N '
<NINE NLOA(
o) B AN
o .
(4)
OH OH
NH,
SO
<N l N/ OMe
0 x
o
(5)
OH OH
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OHOHNH2 NNO N N:]JI OO(4 HOHOHNEL NI N
O N NO H(5) i0--11~ OH OH 15 WD 2008/ 130520
O NO NH(6) PCT/US2008/004770

WOP004/155208/ 004770 NH2 N N

_ NH,
N AN (@)
4 4 N
<N%NJ&OA
0 x :
o
' (6)

P
H
OH OH
NH,
N R ‘ 0O
/ N J\
<N%Nko
0 AN
AN 0 |
N (7)
OH OH :
NH, ]
1
NI veH
o X |
N ° ' (8)
H
OH OH
NH,
N' A 0
/ N-
<N%NJLO
0 x 5
N p
H
OH OH (9)
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OHOHN2 NNO I~\NNNO O" ~N H(7) OHO
N2 NNONOF <1 )~NON(8 OHOHNL NO <
woNobsA¥08200 ONNO O/ HOHOGOH(9) 16 WO 2G@f/0s306s204770

PCT/ US2008/ 004770

NH> o
‘ ; o ' ] /O/ N
| ¢ ] A .
N N ‘ _
o ' X
A“W
OH OH (10)
. NH, : £
oot X
<N ' = N~ Yo7 F
A O VN | -
A\ \ o)
H
OH OH (11)
. NHy
N XN O /D
. </ | )\./ON/”\O
N NZ
0 N
A“W
, N |
OH OH- » (12)

The pfesent 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
20067015357, WO 2007/136817 or JP—T—2002—536300.

The compound of formula (12) can be brepared as

follows.
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NH2 NNOO--1 <11 NO NNOO NHOHOH (10) N
NNOF | NNN)--OF ON H OHOH( 1 1) NH2 O
wo\Dbg3sH O ONO NHOHOH (1 2 ) The preseirus2008/004770

conpound can be produced according to a conmon
procedure in the field of organi¢c synthetic

o o 1. N,N-Dimethylaniline
L+ 1 THF .
OH Cl3CO™ "OCCl3 2. N-hydroxsuccimamide N/
| tgo

To-triphosgene (0.34 eq) stirring in TﬁF at d°C
under inert atmosphere, the alcohol (1.0 eq) and
dimethylaniline (1.1 eqg) are addea 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 (MgSO4) and
concentrated. The resulting oil (which may be a mixture
of the carbonate and symmetrical anhydride) was taken
directiy onto the next step.

io -
+

TEA, THF
o P =

/
gt
o) X

The piperdine derivative (0.75 eq) is dissolved in

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

temperature under inert atmosphere. The carbonate

18



chem stry, and al so can be produced based on the
met hod described in W2003/ 029264, JP-T-2005-508933,
wOWohs/ 06/ 015357, WD 2007/ 136817 or JP-T- 2002-p53a32608/004770
The conpound of fornula (12) can be prepared as :
follows. 17 WO 2008/ 130520 PCT/ US2008/ 004770 O ].
N, N- Di net hyl anil ne THF OH Cl 3COCCI 3 2.
compydndxgdc i rmani dis Al ufedt wiphoggEnerdd. 8ddeq) dropwise
stirring in THF at OC under inert atnosphere, the
tal enbobipbrdien wshuttbiet hyhanidikiiddl.ils esi AF€3 for 24
added slowy as a solution in dry THF. After ten
h MR E§onthe theAd Ofo Sapsl Eregttl%n ftQPfB ff@&f%yf e
and stirred for an additional DCM 1 s en

cﬁggﬁgtéBg Fﬁﬁ;mdgéaféﬁ§ QQHE%gnﬁl%ﬂg t#é?%ﬁﬁscﬁﬁyto

solution o roxysucm nam

.+ gh on i I o 0 : .
S%n%glgatl%;r ge&%%l éStI rrf%éog%ﬁl gﬁ%‘ge e r{lésaé%dﬁjleﬁliiﬁ 1S
xtureg.an tirring for an additional 3 h,
t% Feg] Et |40r§ |uglt3]‘ fl; %qﬁft}’is%tmg The organi c | ayer
i's WaShed3tIITES with water, once with brine, th
dried (MgSO4) and concentrated.. The resulti n

(which may be a m xture of the car bonat e and 4

z\

symmet ri cal hydr e) was taken dirgctlyp ont
next st egu : PA[(Ph3)P],, Cul
/k DMF, ACN, TEA
s —_—

Iodo 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 inert atmosphére.
Palladium catalyst (~5 mol %) and copper [I] iodide.(l.OS
eq) are added followed by the alkyne derivative (4.6 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% yield)..

'H NMR (DDMSO) § 8.56 (s, 1H),8.30 (s, 1H), 7.52 (s,

2H), 5.97 (d, 1H, J=6.6), 5.67 (dd, 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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TEA, THF /O O p + O The piperdine derivative (0.75
eq) is dissolved in dry THF and TEA (excess) is

woashighosioow y at room tenperature under inertpcT/us2008/004770
at nosphere. The carbonate 18 WD 2008/ 130520

PCT/ US2008/ 004770 compound (1.0 eq) is di luted with

T3t D et € tatmer atthort 5 kAt neH-cancom S°'2‘%f€r<£'7e ,

atign to S|I|ca eI chr omat ogr aphy (gradi ent
g'?g%’t ?ﬂg 4H100% Héankd vt 0I= 50‘% IZ)CI@Ip %%e%ne%
The resultlng oi I (- 60%y| eI d) stored at 4C untll

(RyurRer dsd? NAg 2060ONHA N“N %‘I[(PHr B0l (. @K , 00 .68
<N DM, ACN, TEAHONI HOOHHN HO CH O 1lodo '

(Werlﬁéti0e501.(@,ec%)H)i s diRM9| BEd. (MtHA)s6KOL.36n ofHPLC:
DMF: ACN: TEA 5:5:1 (all solvent vigorously degassed)

MeQpi 20+PP&doaadicom tisnpextadéur evenddr mingrtes at 40°C, 6
at nosphere. Palladiumcatalyst (-5 nmol % and copper

mindtesdtdeall. 0Retemt issre Bded3f okl evied (B mite mekyoa) .
~derivative (4.0 eq).

The preventlve or therapeutlc agent for glaucoma or
ocular hypertension of the present invention can be
administered either orally or parenterally.

Examples of the dosage form include eye. 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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The resulting dark solution is stirred overni ght then
concentrated for application to silica gel

wochooisesegr aphy (gradi ent starting at 100% D@MTus2063/004770
10% MeCH in DCM. The resulting oil was further -
purified by preparative HPLC to obtain an off white

A A A
'ﬁ?’fml ggﬁrézrgg) t*%F 3‘611‘8 SlfH afﬁvb“%ﬁo@%ﬂﬁg%‘g’d‘? ehe"bu of

PCT/ %32008/ OO477CE1 1 %21 (.m 00 (d, 2H
the ] $oution ) Wikh 118 ° D, @ u(srﬁlnzﬂ4) ag?nsto (dFuET—Iher' an
J=6.3), 2.272 (m 2H), 2.00 (m_.2H), 1.77 (m 2H),
adg Y?nWQFEh ISZQFQﬁﬁa¥4¥ ugeéglqrﬁqu§rogs5@qqnbe used
"1H). LRMS ESI (MtH+) 540.35. HPLC. MeCOH 20-95%
aSgrartﬁedﬁdf n wadtar ozeam@le; nufesmaflasdon 6 therepes can be
total. Retention Tine=3.04 mn (6 mn nethod). The
caprehasht dve vsinperapemiicl tgeryenbr sgthuesnesagtium chloride
ocul ar hypertension of the present invention can be
oradntohstated teid heglpcatliy, or gparbotéeal | ysudxanplses sodium
of the dosage forminclude eye drops, ophthalmc
phaispiend 5, doiaat | eRstded) etoricapaulies, bekarul 88, citric
powders and the like. In particular, eye drops are

adiief ergedsutiese £aN beuphepaLed ﬁm?gx@ezhg}flene sorbitan
generally used techni ques. For exanple, in the case of

drap, £2pc be ps.epar g, 1 R
g ng 255 o 2508 T56E50 PTSE0e) 004770 PoWoxyethylene
oi

hydrogenated castor l, 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 prebaration, 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 petroiatunl 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 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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.the present conpound to purified water or a buffer or
the Ilike, stirring the mxture, and then adjusting

w0 fv8s/posmf  the solution with a pH adjusting agamgs2008/004770
- Further, an additive which is generally used in eye

drops can be used as needed. For exanple, formulation

hjdﬁﬂi&ﬁr@ﬁﬁlﬁéthﬁ@rUdéiﬂﬂﬂoé@}ngméc%@@bﬁitfuagﬁﬂt silicone
such as sodium chloride or concentrated glycerin, a

r fﬁﬁrasggﬁma%d¥%ﬂdﬂna?@ﬁépgﬁkﬁ 2044, a¢At 3tie, ,isnd the

boric acid, borax or cifric acid, a su?%actant suc

1138 Pol yoxyeshy! ene sorbitan nonool eate, pol yoxy
stearate or pol yoxyet hyl ene hydrogenated castor oil

a stahilizer suc a\%shéc,odl um _citrate or di_u

0 m
edet ates S5 esBFvative GCHTAs  BERLHIONGH cRESPEESY e
.or_paraben, and the like..  The pH.of the eye dro i S
g rarpndiBng Ofs THE 997405 ERFR. { REvSrarigh & hatymptoms,
i s acceptabl e as %n opht hal m ¢ preparation, but _is .
a5 efRAQDI Yo AR EN8Er n g2 oFeR oh? 3PEo28MiTHS tH i tal FPELOT 'S
.ointnents can be prepared with a generally used base '
Judamenis. wAPfe B8 r EEEum ok | £BEI Fasrar aff ian avsodrop, an
oral preparations such as tablets, capsules, granules
evand. rs cemtaenpngpar 8t by agddiviey amaredhert at a
such as | actose, crystalline cellulose, starch or
cormpstatdion| ,ofa lgemsmnty s fotomas On@PPON lumtst eabat e(w/v) ,
or talc, a binder such as hydroxypropyl cellul ose or
prfiemalily - -Expymr od i 00061 atdi SBAt egwart) , Sudras preferably
carboxynet hyl cellul ose cal ci umor | ow substituted
0 .l oxypr oyl (REENY| £ettHeeSaord GHedf&EaBUEND .9WAN &S 0.1%
21 -
(w/v) may be instilled to an adult once to several times a
day. In the dase of oral administration, the present
compound may be administered to an adult once or divided
into several times at a dose of generally from 0.01 to

5000 mg per'day, preferably from 0.1 to 2500 mg per day,

more preferably from 1 to 1000 mg per day.

Advantage of-the 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 cynomolgﬁs
monkeys or Japanese white rabbits, it was shown that
4-{3-[6-amino-9-( (2R, 3R, 4S,5S)-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -

9H-purin-2-yl]-2-propynyl}-piperidine-l-carboxylic acid
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WD 2008/ 130520 PCT/ US2008/ 004770 hydr oxypropyl net hyl
cellul ose, macrogol or a silicone resin, a film

wof06gri30¢0agent such as gelatin film and the porkg208%04770
needed. The dose- of the present conpound can properly
be changed depending on the dosage form severity of
synptons, age, body.weight of a patient to be

mesthy hi elseeed, (Heekdhas tdrudglrent ,refertd8 likeasl N ¢thepound
case of an eye drop, an eye drop containing . an

A7ctive ingredient at a concentration of generally
from 0.000001 to 10% (wv), preferably from 0.00001

to 3% (\dV)e- 4 Bopbefgnablayg 4 GO 4.0 -
furtherM%D?e prefgrabl$ 0."001 toQ%91@6 e%/?§$é¥£agoyl 3.4

_le§ﬁf$i§%€ Paﬁ%ﬁ?ggb&aﬁp%?§F9 %ﬁy '@ilﬁ §E§%§_ —%%qﬁ%%yl}—

: the case o mnistr 1 on, e prese
' C%&?ﬁné% ?ng a?gggybse of gg%éraqﬁF Pt q%%%gggCQ%gglnafter
213, T TR B ePRory SFRGIAE 05 1000 ntg_"pifoﬁa?? >
S\SYZ.”%‘ i ﬁ’%—éé‘ie%?é%'@"”g@%lﬁa o3 <Y bGe bR -3 . 4-
when a test for intraocular _pressure reduction was
It B R T /BY AF o YERER0IZgVEL ) TiBFiYEiRr 23¥paneseropynyl ) -
white rabbits, it was shown that
pypqq;qxp%mﬁn@agbegymlgR.gggﬁg -methyl ester (hereinafter
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl
ah$9£%¢iﬁwi©d2tylFSZPQDUWynykiibﬂperidine-I-carboxyIic
aCId42—2{3—[6—amino—9—((2R,3R,4S,SS)—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,3R,4S,SS)—5—ethy1carbamoy1—3,4—
dihydroxytetrah?drofuran—2—yl);9H—purin—2—yl]-2—propynyl}—
piperidine—l—carbokylic acid isopropyl ester (hereinafter
also referred to as “Compound E”),
4-{3-[6-amino-9-((2R, 3R, 4S,5S) -5~
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H—purin—2-yl]—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-1l-carboxylic acid 2-
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WD 2008/ 130520 PCT/ US2008/ 004770 nmethyl ester
(hereinafter also referred to as "Conpound A") ,

wokoiStieroanm no- 9- ((2R, 3R, 4S, 59) - 5- et hyl car bampdrrdks2608/004770
: di hydr oxyt et r ahydr of uran-2-yl ) -9H puri n-2-yl]-2-propyn
yl }- cycl ohexane-|-carboxylic acid nethyl ester
[ te aI o.referred to " Corpaound. B '
még§2 n { %EfR 3 %é§¥é?§€% etﬁgggarﬁé%%ﬁr%g4-to as
%% dero y etrahydrofuran 2-yl)-9H purin-2-yl]-2-propyn
% Yi ne- I-carboxyllc acid nmethyl ester

(herelnafter also referred to .as "Conpound C'"),
4- { 3463 hroroipe ok 3R2Rs 38945 3% Ny tar banoyl - 3, 4-
di_hydr oxyt et r ahydr of ur an- 2- ytﬁﬁ?kkpurln 2-yl]-2-propyn
YA BepERmel Far halpyd aphéxA iy oy ee hyrhedrefuran-2-yl) -
(hereinafter also referred to as "Conpound D),
IHA - {16=2ry hb= 9= P(QRy&Rldspigeﬁiiﬂ¢g+tacbahoyy13p4ac1d 4-
di hydr oxyt et rahydr of uran-2-yl)-9H purin-2-yl]-2-propyn
medhoxyplpeny li neskecar dverd imafieri sapsopylrefeiratred to as
(hereinafter also referred to as "Conpound E"),
“Chr{pred &t np- 9- (( 2R, 3R, 45, 5S) - 5-
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl

) - O N6 Zati ho 29 PR QRRNBRY, 4 By - ne- | - car boxyl i ¢
acid 4-. fluorophenyl ester (hereinafter also

cydﬁiyﬂ éﬁ?%€§%m? g@g%n%éﬁlﬁﬁﬁiytetrahydrofuran 2-y1) -
9}§l§£ﬁiﬂmﬁP¥§fPI§’aﬁbeyﬁy‘i}‘i'p'w¥%iﬁélf‘DXQ{»BE&é{;‘i‘@E:Z'.y' acid
3,4-difluorophenyl ester (hereinafter also referred to as
“Compound I”), and
4-{3-[6-amino-9- ( (2R, 3R, 4S, 5S) -5-

cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
SH-purin-2-yl]-2-propynyl}-piperidine-1l-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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9H- purin-2-yl]-2-propynyl }-piperidine-|-carboxylic

acid 2 23 WD 2008/ 130520 PCT/ US2008/ 004770
wombsioyphenyl ester (hereinafter al so referradTgs2068/004770

"Conpound G'), 4-{3-[6-am no-9' -((2R 3R 4S,5S)-5-

cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl

)- 9H purin-2-yl]-2-propynyl}-piperidine-|-carboxylic

acid 4- nmethoxyphenyl ester (hereinafter also referred

to as "Conpound H'), '

4-{3-[6-am no-9-((2R 3R, 4S, 59) - 5-

cycl opr opyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2- yl

Bést%bew 'f%rz'dér]rﬁrfq; Yide pm?%hgagg | - carboxylic

acid 3,4-difluodro ester erei nafter al SO

a?ggf?ggg%gﬁgigr(?%EEééﬂggh és %@ pharmacological tesf and
oFUBRIRLORH CBLUARLL Sydy ! U OXLELC AN SLULA0E Y chece

acid. cycl obutyl es erei after al so referred to .
SR 1%8¥rp%ﬁ‘?1 dy é&}ﬁdo.(? %eIHLE?ROSf’%t PEocrderstanding -

ressure Iowerln ef fect. That is, the present
}g%m?&?rﬁfé“ar LOVEREAGN REBLBF el | #ECoMAtheRgpBEt ite limit
agent for glaucoma or ocular hypertension. 24 WO
t%o%me%g bEF BSEFFID04T7Ent BeBt Mbde for Carrying

Qut the Invention Hereinafter,-the results of
Mrrnacological test and

(1) Test for intraocular pressure redﬁction using
cynomolgus monkeys

In order to examine‘ 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
aéhiéve local anesthesia, and the intraocular pressure was

measured using an applanation tonometer. This intraocular
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preparation exanples will be described, however, these
exanpl es are described for the purpose of

woueersesmandi ng the present invention better aud/ 2608004770
not meant to limt the scope of the present '
i nvention. Pharmacol ogical test (1) Test for

prdi£@PEULAE BEESSHASJE UL ONI HSE NG 9%%9@@dﬂ¥%r pressure.
nonkeys I n order to exam ne the useful ness of the

present  gompoung SRyIvh Lo V€9 '&eraﬁfu“%%%%% or

for glaucoma  or ocul’ hyper en3|o an i raocu

- oUGpur0 AR Le BLEEr P s e
va uated and studi e ﬁk) é% the test conpound,
1 A CofBGufY B OlCsTunT RS T LeSRbGin Bral twice a

ound E Conpound F, Conpound G Conp ound H. and _
%%ggeﬁnal WFe udd ?EﬁﬁFuﬁYQHW?%SQQQErﬁﬂt¥6Pted or a
intraocul ar pressure_ reduction) 1) Just before a test
vehile was ddfithilkhed edntondhairepeorFu@ing to the same
oxybuprocai ne hydrochl oride eye drop was instilled
sqhadubet h ejasidenteddly expere névestl diigwldt ovas prepared
achi eve | ocal - anest hesia, and the intraocul ar pressure
aqesrdimasured tséngorepappltaoat i oethodoneier . dihi seye drop
i ntraocular 25 WD 2008/ 130520 PCT/ US2008/ 004770
dgmeste@ abhsvdet erapatedf BsaBhy | nicbi dl0 imlr phowpiate buffer
pressure. 2) A 0.1% (wv) test liquid (a solution or
OISUBPREShORRtWAHUTRAAS o1 pBErbitel 8T AndUAHYWRT the test
compounds were added 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, whereby a test ligquid containing each
test compound was prepared (only in the case of Compound B,
the pH of the test liquid was adjusted to 7).

3) After the test 1liquid was administered, the
intraocular pressure of both eyes of each experimental
animal was measured at predetermined times (at 2, 4, 6,
and 8 hours after administration) (only in the case of
Compound B, the 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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instilled into one eye of each experinental ani mal

twice a day for 7 days. The other eye was |eft
wouwobg/sesed, or a vehicle was instilled into tplag/8ges/004770

according to the same schedule. Incidentally, the

test liquid was prepared according to the preparation

nmet hod for an eye drop described above. Specifically,
dagred) nM phosphate buffer or 1.7% borate buffer,

pol ysorbate 80 and any of the test conpounds were

addedtandiditsaelcachor plitrirsed redeiceiion  degrted h8f each

pH of the resulting solution or dispersion was

tead] Usloathduhdd \ddnti rS0ck it DA Q- Shgp angld Ofeghith Utieasurement

hydrochloric acid, whereby a test |iquid containing
tl@tﬁ'—.chnaé eéél@QI‘QQIéBd W p&?@af@ﬁlwnhg LR Rah, OEormula .

Conmpound B, the pH of the test liquid was adjusted

Am@ng 3t).h£‘f Eﬁrtatli?l%é efﬁt%égghga‘é’a}taéj%—gﬁét ?éﬁﬂct&'&% dc—lsgrees

I ntraocul ar pressure o each experlnent

atanﬁrgghjg\égiv%eaﬁgr %%raeﬁneg{ Ed%t ns:' ne%}ltel( gﬁs a%unzt H%].ue was

hour's ater mnis ratlon

dectased;)rféedi at r%ound B} tér{)}%l I6nt raocul aJtaexfr epsrseusrseug\e,aS reduction

dadmnlstratlon) I ncidentally, before measur enent ,
CGtESrop of 0. 4% oxybuprocai ne hydrochl oride eye drop
was instilled into both eyes of each experinental
EQM3t#an to achi eve | ocal anesthesia. (Cal cul ation
formula for intraocular pressure reduction 26 WO
2008/ P30EF \HEAY USPee8roes Freludtdgreejeneei rﬁmrr@@dm:arl 10P

pressure reduction degree of each
(D-t) - I0P (D-0)

I0P (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 inﬁé
which the test compound was administered

(Results and discussioh)

The test. resultsv (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 1is 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 A, Cdmpound B and the 1like are particularly

useful as a preventive or therapeutic agent for glaucoma
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test conmpound adm nistration group at each neasurenent
time was calculated fromthe foll ow ng cal cul ati on
wof20081sbe0 Anong the obtai ned intraocul ar presguig2008/004770
reducti on degrees at respective neasurenent tines,
the maxi nrum val ue was determ ned as a maxi num
i ntraocul ar pressure reduction degree. Equation 1
on MTEkRYI Byrpréenwion edukt | vasddgreel (Hhagl) in pamwAE cular,
(Dt) - 1OP (D-0) IOP (Dt): Intraocul ar pressure of
Comppune Antexhhbihetihea tsiggnichhpanniywasi ger niisttereestular
at t hours after admnistration of test conpound | COP
prEssire |Inivemingntaaotohar apoagsutdeof prfeseaite iddmpounds.
whi ch the test conpound was adm nistered (Results and :
Fulithiissi @R Theebent rESHbOSnEBRMAME it tagEehaty to show
pressure - reduction degree (nmiHg)) in the case of
10H%rﬂ%gmmﬁun@r6ug}ponpﬁﬁfgogulg‘9”p%&r@s&ar@ongguane%eated
Compound, E, Conmpound F, Conpound Compound and
in@@ﬂ%ﬁ&gidnaKEIEWQW%ﬂd]g§P£§calar$§'é%ﬁﬁ§?ﬁ§nk'@ﬁﬂﬁbited
Tabl e 1, every conpound exhi bited an excellent
[ ocC Ss | gwer i Q. at ;is, Lt
@ AT RAS e B pRICT SRR T g’ 288 o
A, nd.B.and the Jlike are particul arl
oA A T bR AR AR pEE S5 BR pETuE oh qay 7

as' a preventrve oOr 't

| aucoma . 27 WO 2008/ 130520 PCI/ US2008/ 004770 o .
wad HEE R, PEnEST. 43 el FOHAG WRR TRAparhi Ciearehicle
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 pressufe
reduction degree is represented by the. average
value for each group consisting of- 5 to 6 cases.

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

In order to examine the usefulness of the present
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Conpound A exhibited a significantly higher
i ntraocul ar pressure |lowering action anong the

woes sk oconpounds. Further, the present conp@ungs2008/004770
have a tendency to show |owering of trough
i ntraocul ar pressure by repeated instillation (BID),
and particularly Conpound A exhibited a high |owering
comreend 8fedi PrEMentive) ehetbarepeutiComunmd Zor t hbaucoma
trough intraocul ar pressure value on day 7 was |ower
oty ogulmythhypeiténeitig,t ham timdtrdocuber veleslsere lowering
adm ni stration group, and Conpound A exhibited a
efstemti f i whath | oher i pgesehitoncolgfdnd Tesd CoipDuDdtered to
Maxi mum i ntraocul ar pressure reduction degree (nmHg)

Jdpmposad whic8 Ceapburd B (k. Compind waf- Tevaluated and
Conmpound D 2.9 Conpound - E 2.9 Conpound F 2.7

stepesnd Q. Zheaﬁmn@oﬂ[ﬁ)lﬁ)d,coﬁgfﬁﬁgﬁnld 1, 8 ’é:ompound B,

I ncidental Iy, the maxi mum intraocul ar pressure

goBieh & o deghgBobsia epre tthe er, u
C(% or ea(?:hrtgjr oggﬁggkzlids??hg%gﬁ%&f‘%XG Iga%ﬂelé. ?‘gﬁj%ﬁ , T were

i ntraocul ar pressure reduction using Japanese
Ite rabbits

(Preparation of test ligquid)

According to the prepafation 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 ef the test compounds were .added
andAdissolved or dispersed therein. Then, the pH of the
resulting solution or dispersion Qes adjusted to 5 vdth
sodium hydroxide and/or dilute hydrochloric acid, whereby
a test liquid containing each test compeund was'prepared
(only in the case of Compound B, the pH of the test liquid
was adjusted to 7).

(Administration method and measurement method)

1) Just before 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 local anesthesia, and the intraocular
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In order to exam ne the useful ness of the present 28

WO 2008/ 130520 PCT/ US2008/ 004770 conpound as a
wodtoes/egosdove or therapeutic agent for gl auconma pcanus2008/004770

ocul ar hypertension, an intraocul ar pressure |owering

ef fect when the present conpound was adm nistered to

Japanese white rabbits (sex: nmale) was eval uated and
présished. Wast hReheatre@onmpednd G aha tPFROUPEnBmeter.

Compound C, Conpound E, Conpound | and Conpound J were
Tﬁlﬁ@d-ir(tpfm%togaﬁséﬁﬁé |l Re tAGGRAANY A0 Lhe inicial

preparati on nethod for an eye drop described above,

: | Louid,,¢@nt ai ni ng Conpound A (0.003%
lr?%%’%‘?ﬁ%ﬁn%ggﬁgu%%(o. 2% (W v)), Conpound C (0.01%

W V.3 250 E.(0, 010 .o d 1 (0.01%
Ew/x)%Q oF %%gg’ﬁdﬁfoﬁ%%%‘g@%%é)}%ﬁggupé“baasr(e iministered
. ifically, . to 10 nM phosphate buff 1. 7%

RF AL (S0 M aresEleLe Butes 0r LT o,

compounds were added _and di ssol ved or dispersed _ .
THer@FReT ThBKS t HeSpHLSE &t h&Ptreahqd ng Fol R i orebicle was
., di spersiop was adjusted to 5 with sodiumhydroxide . -
10t bledi 1oEe hir ¥/ GGconing wpekkpysamet sshedule.

i quid containing each test conpound was prepared ,

(onl ¥ n AfkecEasehef CBRPouRdBic hevasH @fdmimisesred, the
~liquid was adjusted to 7). (Adm nistration nmethod and '
ireaerehant presedie 1)oJudtotief eyvesangfofeddle tegperimental

liquids was adm ni stered, one drop of 0.4% _
argiyebl prvas anee shyedoet! greldetermined times (at 1, 2, 4 and

6 hours after administration). Incidentally, Dbefore
measurement, one dfop of 0.4% oxybuprocaine hydrochloridé
eye drop was instilled into both eyes of each experimental
animal to achieve local anesthesia.
(Calculétion of intraocular pressure reduction. degree)
The intraocular pressure- reductidn degree of each
test - compound administration group at each measurement

time was calculated from the following calculation formula.
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eye drop was instilled into both eyes of each
experinmental animal to achieve |ocal anesthesia, and
woldees/izoszoaocul ar 29 WO 2008/ 130520 PCT/ US200$catdksséd/004770

pressure was neasured using an appl anati on tononeter.

This intraocul ar pressure was determned as an initia
%#ﬁéé%@ﬂl?r pressure. 2) Any of the prepared test

gui ds was adm nistered into one eye of each

experinmental aninmal in a single dose. . The other_ eye

was | fﬁ‘frﬁﬁwi‘a{eareéﬁugeveﬁo’%ﬂ%%% dpAZERl | @G & | TOP

t he eye accordi.ng . tq the same schedule. 3) After the
(ﬁéé?)quEPH ﬁég'gdninistered, the intraocular :

ressure of both eyes of each experinental aninml was

Icﬁ%aéﬁﬁiéa)at Iptegecaridmaresoese(af thepeve gimfo gvhich the

hours after adm nistration). Incidentally, before -
teghsureaRMuUndne Wirop AN tsaddipr @dai ngé hours  after

hydrochl ori de eye drop was instilled into both eyes o
aggiirbshrakpeni aéntelst awmpdund achi eve | ocal

anesthesia. (Calculation of intraocular pressure A
IoRdYatFON :degre)al The tivslacadct aprpseaser e f edHet iBfe into

- degree of each testconpound adm ni'stration group at

wieaelh tRastesteabmpbiufid Wass Cadsin odesréqom t he

follow ng cal culation forrmula. 30 WO 2008/ 130520

(REHUISZHOBAH 047 BusEguali on 2 | ntraocul ar pressure
reduction degree (nmHg) | 10P (Ad-t) - I1OP (Ad-0) |
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 Compopnd 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. Thét is,

it was found ehat 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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|OP (Ad-t): Intraocular pressure of the eye into which
the test conpound was adm nistered at t hours after
woaxng/1sostor at i on of test conpound | OP (Ad-0): IpgThus2bos/oo4770
i ntraocul ar pressure of the eye into which the test
conmpound was adm ni stered (Results and discussion) The
test results (intraocul arpgpgesyre reduction degree
( g) at 2 or 4 hours after instillation at which

the intrescutamppuagsur e decr easgeraBehl alrn g2 GASe
of u3|ng Cbnpound A, ConpounQe%ucgﬁQ89%ﬂ%g4¢ C@HBﬂgﬂd

A WIIPUUIIU I a_lu \/UIIPUUI LR %1 4
i 5 appaSOmP Aahle 2| every conpouﬁﬂ &xhibited an
xcel | emcdmgionami:lB ar pregsure |owering action. That

is, Tt wag Qi & hat the present _CONPoyITgls "as

y e Ar A

[
e

[

t [JI | I BU D CUTI UUIIU H kUIIpUUIlu D—arnS—c e ||r\U ar €
pﬁLLLguLgeéyoungﬁEn as_alpreventive or 4tferapeutic.
agent f oCogipeucshel or ocdl ar hypertensibn - It was

flound t hadomddRRY 14 cul ar, Cbnpound A and fbnpound J
exiibrted—a sirgmrfrcantty hrghet traocutrar—{ptressutre
| owering action anong the present conpounds. 31 WO

208/ Irosden PETL Ys2 608/ GOUZEE® c Ukt ecpPessiiest récupaiiah
| nt r aciddde PEL£SsebLesbfddat bN tdRILRAIFER alue for
Cbnpogg%ﬁx§§éhébgggg9gt§né %f 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
examples, however, the invention is not limited only 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.
Pplysorbate 80 g.s.
Sodium hydroxide . 4.s.
Dilute hydrochloric acid g.s.
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Compound C 2.8 Conpound E 2.6 Conpound | 1.7
Conmpound J 4.1 *: Incidentally, the intraocul ar

woRNesYs0 reducti on degree is represented. by pichhais2008/004770
average value for each group consisting of 5to 6
‘cases. Preparation Exanples Hereinafter,
representative preparation exanples using the present
conpéiifYr ine | pwelShednwalkegpar at i on Exanpiies. A
medi ci nal agent of the present invention wll be nore
speciTa cst¢yitlespuiridd ed twatef er Sorpdundripandt itdre other
exanpl es, however, the invention is not limted only

cdmporidreise @¢epalbedorbexandles. addedy| andorsimi@ndonents
Eye drop In 100 m, Conmpound A 0.1 g Concentrated

ar@ yeeliln Rifed, SeHewdbgi hydr ogpa phesphate %r%pared. By
Pol ysorbate 80 g.s. Sodi um hydroxide g.s. i [ ute .

cHH | 196 d Caf6lifltd o RApMAred 08/ 130820 aaa ‘
PCT/ US2008/ 004770  Steril gé{aauri i e‘égmgtge?.d&e&' f eye drop

atSt&ri £8nRURtihed Rt B  FOBRRUNEARND bhE38LNEL /vy, 0.05%

(w/v), or 0.3% (w/v) can bé prepared.

Formulation example 2: Eve drop

In 100 ml
Compound B 0.1 g
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 these components
are well miked, whereby an eye dfbp is prepared. By
changing the amount»of»Compound_B tb be added, an eye drop
at a concentratién of 0701% (w/v), 0.03% (w/v), 0.05%

(w/v), or 0.3% (w/v) can be prepared.
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conmponents descri bed above are added, and these
conponents are well m xed,. whereby an eye drop is
woplepsoed. By changing the amount of Conmpounddd/t$2008/004770
be' added, an eye drop -at a concentration of 0.01%
(Wv), 0.03% (Wv), 0.05% (wv), or 0.3%(wv) can be
prepared. Fornul ation exanple 2: Eye drop In 100 m
Compound B 0.1 g Boric acid 2.0 g Pol ysorbate 80
g.s. . Sodium hydroxide Q.s A#’déut e hydrochloric acid
g.s. Sterile purified water®H 2. To sterile purified
wat er, Conpound B and the other- conponents_ descri bed
1 -abovd aPEYGRED Y anlTt heR8T ’BAPGAENt2TRF e SR | IPNEPma oF
vvhereb%g an eye drop is prepared. By changing the
OGGHint NYPetsRPSIAE B TOMPELadREd 2 frByeudfogennesented by
concentration of 0.01% (wv), 0.03% (wv), 0.05% .
they §91leving3usnmral ckermelar dpar @ @3s¥bt thereof as an
- 2008/ 130520 PCT/ US2008/ 004770 CLAIMS 1. A preventive
adfriveernpeedientgent for gl aucoma or ocul ar
hypertensi on, conprising a corrpoqug represented by
the followi ng general formula (:18\& a salt thergof as

an -active ingredient: NH </N N
‘ ' Z

N
)\/O()k&
x

(1)

'|
Ny

wherein

X represents CH or N;

R; repfesents a hydrogen atom, a hydroxy group, a
halogen . atom, an alkyl,-group, an alkoxy group,. a
cyeiéalkyl group, - a cycloalkoxy group; a

‘ 4
(cycloalkyl)alkoxy group; or }LO l_// Rb,-

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

R, and Rp 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 oOr a

cycloalkoxy group.
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O NNI R ::1 N R~HJ"'S;~O OH OH wherein X
represents CH or N, RL represents a hydrogen atom a

woRogs/De¥209r oup, a hal ogen atom an al kyl gr ouwT/@82008/004770
al koxy group, a cycloal kyl group., a cycloal koxy

group, a Rb (cycloal kyl)al koxy group, or ; R2
represents _a_hydr.ogen ato an al ky] grou a . ‘
2 ‘cycl yPr&V(%’;L aky! mﬁ}fk‘y Lﬁ?%‘?t arfccording  to
ony ar bon roup, and Ra and Rb are the sane or
1F¥ 'eﬁf ¥ b3e§9ﬁtQQHQ§ﬁ%w£ﬁ¥W Wtdnf 1 b hydroxy
.group, a halogen atom an al kyl group, an al koxy-
grou& reriRe Ut KyFHgPBuPior a cycl oal koxy group. 34
WD 2008/ 130520 PCT/ US2008/ 004770 2. The. preventive or
t her RpenerregRNt s acc oNidr®xyo grdubm 1anméﬂ<eq>¢y i group, a

the general fornmula (1),
cycloalkoxy group, a (cycloalkyl)alkoxy group, or

g
o '
R> represents an alkyl group or a cycloalkyl group;
and

R, and Ry, are the same or different and represent a

hydrogen atom, a halogen atom or an alkoxy group.

3. The preventive or therapeutic agent according to
claim 1, wherein in the general formula (1),

X repfesents CH or N;

Ri1 represents a methoxy group, an ethoxy group, an
isopropoxy group, an isobutoxy group, a cyclobutéxy group,
é (cyclopropyl)methoxy group, a 4—fiuorophenyloxy group, a
2- methoxyphenyloxy group, a 4-methoxyphenyloxy group or a
3,4-difluorophenyloxy group; and

R, represents an ethyl group or a cyclopropyl group.

4. The preventive or therapeutic agent according to

claim 1, wherein the compound represented by the general
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X represents CHor N, Rl represents a hydroxy group,
an al koxy group, a cycloal koxy group, a

wo(oy$i08dokyl ) al koxy group, or Ra Rb R2 repreganis2o@no4770
al kyl group or a cycloal kyl group; and Ra and Rb are

the same or different and represent a hydrogen atom

0g atom or an al koxy group. 3. The preventive
f&}nuﬁﬁ% gg Tc agent according to claim1, wherein in

~the %gneral fornu represents CHor N Rl

repr &semt sl & %Fﬁ%x?/ ér(aﬁp:”RaﬁsetEtﬁ)xys group, an

i soprop group, an_i sobut oxy group, cl obut oxy
Cygrlcﬂmopsaly%%@aja%pw ﬁwétlm%rqgfw grofuran 2-yl) -
- 4-fluorophenyl oxy group, a 2- nethoxyphenyloxy group,
9ﬂxpunﬁ§1&m¥bﬁeﬁypéﬂyygwédpnmperldﬂnﬁtﬂf¢@nbophémyloxy acid
group; and R2 represents an ethyl group or a
medyotlogrsopsat; group. 4. The preventive or therapeutic
agent according to claim1, wherein the conpound

r epr dsdri-elcb tymihe- gene2nl, 3RS 40D 520087 4 létﬂ‘éﬁl)carbamoyl 3,4-
PCT/ US2008/ 004770 forrmula (1) is

- ity 6, et reh Pdf 6 2Rr3aR-4SyAS)-Bi-purin-2-y1]-2- -propynyl}-
cycl opropyl carbanoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl

piberdikdipid i N-2aybdx31REORYAW hidtiHier idifier | - carboxylic
acid nethyl ester;
4-{3-[6-amino-9-( (2R, 3R, 4S,5S)-5-ethylcarbamoyl-3, 4-
dihydrothetrahydrofurén—2—yl)-9H—purin-2—yl]—2—propynyl}—
piperidine-l-carboxylic acid isobutyl ester;
4-{3-[6-amino-9-( (2R, 3R, 4S,5S) ~5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuranf2—yl)—9H—purin—2-yl]—2-propynyl}—
.cyclohexane-1-carboxylic acid methyl estér;
4-{3-[6-amino-9- ( (2R, 3R, 4S,5S) -5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran-2—yl)—9H—purin—2—yl]—2—propynyl}—
piperidine-l-carboxylic acid ethyl ester;
4-{3-[6-amino-9- ((2R, 3R, 4S, 5S) -5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran—2-yl)-9H—purin—2-yl]—2—propynyl}—
piperidine-1l-carboxylic -acid isopropyl ester;
4-{3-[6-amino-9- ( (2R, 3R, 4S,5S8)-5-
cyclopropylcarbamoyl-3,4—dihydroxytetrahydrofuran—2—yl)—
SH-purin-2-yl]-2-propynyl}-piperidine-1-carboxylic acid 4-

fluorophenyl ester;
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4-{3-[ 6-am no-9- ((2R, 3R, 4S, 5S) - 5- et hyl car banoyl - 3, 4-
di hydr oxyt et rahydr of uran-2-yl)-9H puri n-2-yl ] -2-propyn
woydops/13pszeer i di ne-| - carboxylic acid methyl est ecr/us2008/004770
- 4-{3-[6-am no-9- ((2R, 3R, 4S, 5S) - 5- et hyl car banoyl - 3, 4-
di hydr oxyt et r ahydr of uran-2-yl)-9H purin-2-yl]-2-propyn

Y- er|d|el a d_isobut ste ‘
. 45%3[f6£am%09 25R38n ﬁ?s%)- PRESBKTogf Pamgy1-3. 4-
i_h drox etrah furan -9H purjn-2-yl| ropyn
d rOXBé 'Pamﬁ gIpreny Bo%vh cg%cl?‘brh%T%leLst?ePFOPYHYU‘
ani no ((2R, 3R, 4S, 58 5-et hyl car barmyl 3, 4-
P%er%r%ﬁ%m#apaﬁ% et heFyphenyl | et grepyn
yl}- eridi ne-1- carboxyllc acid ethyl ester;
4-{3-4[ Bt drormigo ¢ 2R( 8RRASR . 38).- B letthy | car barmyl 3, 4-
di hydr oxyt et r ahydr of uran-2-yl )-9H puri n-2-yl ] -2-propyn
vy Jopysimel ¢ aif pamby ¢ aB béx @iy iy i stopalopgtofsren-2-yl) -
4-{3-[ 6-am no-9- ((2R, 3R, 4S, 5S) - 5-
9 Heyrod i -6y L bt Deapoyby By4 - diphiytrroidd/i res - Bhyslr 66 1y 2t c2 a}dld 4-
)- 9H purin-2-yl]-2-propynyl}-piperidine-|-carboxylic
meatickyphdhybrepbeny| ester; 36 WO 2008/ 130520
PCT/ US2008/ 004770
4 {smmm&mzmms&sms scschswropyl car bamy! -

cy$ﬂ8ﬁ¥659463fﬁgﬁg§9fyg@ndaﬁyd& §ﬁ¥$%ugaﬁr99¥ﬁ)-

| }- piperidine-I-carboxyliC aci oxyp eny

%}fﬂ, 2

9H§VC| opr 32;3_{%;1 %aﬁ%g?ygyg(} 5@% oxy rahydr ?W%ﬁcz acid
3.0 -dgl'i}%fcgb@eﬁfyi gsg gpynyl } - pi peri d| ne- | - car boxyl i c -
aci d 4- ,

4-{3-[6~amino-9-( (2R, 3R, 4S,58)-5-
cyclopropylcarbamoy1—3,4—dihydroxytetrahydrofuran—2—yl)—
9H-purin-2-yl]-2-propynyl}-piperidine-l-carboxylic o acia

cyclobutyl estérf

5. ‘The preventive or therapeutic agent according to any
one of claims 1 to 4, wherein the dosage form is an eye

drop or an ophthalmic ointment.

6. 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:
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nmet hoxyphenyl ester; 4-{3-[6-am no-9-((2R 3R, 4S,5S)-5-
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl

w0 2008 130p2er i n- 2-yl ] - 2- propynyl } - pi peri di ne- 1| - cadapx3sbistoo4770
acid 3,4-difluorophenyl ester; or
4-{3-[ 6-am no-9- ((2R, 3R, 4S, 5S) - 5-
cycl opropyl car banoyl -N424- di hydr oxyt et r ahydr of ur an- 2-yl
)- 9Hpurin-2-yl]gq2- \ppynyl} pi perigli ne-| -carboxylic

acid cyclobutyl/es er:N5. The preyghaeve or
g 0 of claims 1 to

t herapeutic agenty-a€c

4, wherei@ the dosagé‘l n eye drop or an

opht ' ngnt. 6. A ne for preventing or
treatin or ocul ar hypertension, conprising
adm ni s owPhar macol ogi cal | y1effecti ve anount of

-~ _a conpound represented by the follow ng genera
whestgama (1) or a salt thereof as an active ingredient
to a patient: 37 WD 2008/ 130520 PCT/ US2008/ 004770 NH2
NI N Nepfeseixf26H od ®; OH OH
R; represents a hydrogen atom, a hydroxy group, a

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

cydloalkyl group, a cycloalkoxy group, a

, : Ra
| L
. s A
(cycloalkyl)alkoxy group, or < ;

7

Ry represents é. hydrogen atom, an alkyl group, a
cycloalkyl group, an alkylcarbonyl group or an
alkyloxycafbonyl'gfoup;-and‘“f

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.

7. The prevention or treatment method according- to
claim 6, wherein in the general formula (1),

X represents CH or N;

Ry represents a hydroxy group, an alkoxy group, a

cycloalkoxy group, a (cycloalkyl)alkoxy group, or
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wherein X represents CH or N, Rl represents a hydrogen

atom a hydroxy group, a halogen atom an al kyl
waHoos/Bosan al koxy group, a cycloal kyl group, m1/US2008/004770

cycl oal koxy group, a Ra Rb (cycloal kyl)al koxy group,

or ; R2 represents a hydrogen atom an al kyl group, a

cyclo group, an al kyl carbonyl group or an
al k ggrbonyl group; and Ra and Ro are the sanme or
i fRer and represent a hydrogen atom . a hydroxy

group, a hal ogen aton] an al kyl group, an al koxy

group cycl oal k roup. of a .cycloal koxy group

The ?%ﬁe’aFg Pg’atéﬁﬁlﬂi mgtrﬁb‘g’ é%’%o?dlcﬁfg:%ﬂﬁil}@r]al @roup;

6 mhereln in the general fornula (1), X represents CH
a N; Rl represents a hydroxy group, an al koxy group,

a cycl oal koxy group, a (cycloalkyl)alkoxy group, or-

38 WR20UH! 1Bp5a0eptheissans/ 9@4ﬂﬂ(ff¢azem@pae§emepmsent a

al kyl group or a cycloal kyl group; and Ra and Rb are
hydreogemeabemdi &f brdwigeand trapr esedn aalkyggyogenugt.om

a hal ogen, atom or an al koxy group. 8. The prevention

or treatnment method according to
8. The prevention or treatment method according to
claim 6, wherein in the general formula (1),

X represents CH or N;

R:1 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-difluorophenyloxy group; and

R; represents an ethyl group or a cyclopropyl group.

9. The prevention or treatment method according to
claim 6, 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—yl)—
9H—purin—2—yl]—2—propynyl}—piperidine—l-carboxylic acid

methyl ester;
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claim6, wherein in the general formula (1), X
represents CH or N, RL represents a nethoxy group, an

woslhb9igds@r oup, an i sopropoxy group, an i sobutp@fyis2008/004770
group, a cycl obutoxy group, a (cyclopropyl)nethoxy
group, a 4-fluorophenyl oxy group, a

4 2 Bt hoxyplien '-WR%%U,@S@%x@l&%ﬁ@@@%@p’%gé%a

or a 3, I fT uor ophenyl ox r oup; nt's
. thyl, gro [ cycl aprapyl...group, . e
R R SRy Rea e Aeeia it maZ vl cpaproBynyL)-
wherel n the canpound.represented by the general
DI g 1) AT RORHL LG, Bico ReKrok SFEa% 5S) - 5.
cycl opr opyl car banoyl - 3, 4- di_hydr oxyt et r ahydr of ur an- 2-yl
)= 9 1Brfi"zalw]l@z?pr(éaﬁim?_ﬂ?}-‘l&,;%%)iTﬁmthyb@abbwpyﬁﬁ,4-
acid nethyl ester; 39 WO 2008/ 130520
digyygnespoosipaaydpofuran-2-yl) -9H-purin-2-yl] -2-propynyl} -
4-{3-[6-am no-9-((2R, 3R, 4S, 55) - 5- et hyl car-banoyl - 3, 4-
Pigieridtionst bt canhdxyl dcancidy s tpul i es eyt | - 2- propyn
yl)- piperidine-1-carboxylic acid nethyl ester;
4- { 34-6-3anf rerlif¢ 2R BRRZAS3RS)-S5H St )3 -cstt eyt b3mdy1 -3, 4-
di hydr oxyt et r ahydr of uran-2-yl)-9H puri n-2-yl]-2-propyn
difHyidr qphypast chinedro carhaxpl-ivq )agip-gueobwt ylyest et propynyl ) -
4-{3-[ 6-am no-9- ((2R, 3R, 4S, 5S) - 5- et hyl car banoyl - 3, 4-
cyd I8 61 £ eayBHs oY UL ana2iy réfee yl ] - 2- propyn

yl }- cycl ohexane-| - carboxylic acid nethyl ester;:

4-{ 34[-G3am e 46 28 3R A RON D =& CAAION B by -3, 4-
dihydroxytetrahydrofuran—2—yl)—9H—purin—2—yl]—2—propyny1}—
piperidine-l-carboxylic acid ethyl ester;

4—{3-[6—amino—9—((2R,3R,4S,SS)—5—ethylcarbamoy1—3,4-r
dihydroxytetrahydrofuran—2—yl)—9H—purin—2—yl]—2-propyny1}—
piperidine-l-carboxylic acid isopropyl ester; |

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

4-{3-[6-amino-9-( (2R, 3R, 4S,5S)-5-
cyclopropylcarbamoyl—B,4-dihydroxytetrahydrofuran—2—yl)—
9H-purin-2-yl]-2-propynyl}-piperidine-1-carboxylic aéid 2-
methoxyphenyl ester;

4-{3-[6~-amino-9- ( (2R, 3R, 4S,5S)-5-
cyclopropylcarbamoy1—3,4—dihydroxytetrahydrofuran—2—yl)—

9H-purin-2-yl)-2-propynyl}-piperidine-1l-carboxylic acid 4-
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di hydr oxyt et r ahydr of uran-2-yl)-9H purin-2-yl]-2-propyn
yl }- piperidine-1-carboxylic acid ethyl ester;
wohoisteoan no- 9- (( 2R, 3R, 4S, 59) - 5- et hyl car banpdyds2608/004770
di hydr oxyt et r ahydr of uran-2-yl )-9H puri n-2-yl]-2-propyn
yI} piperidine | -carboxylic acid isopropyl ester;
m % g£L2R 3R 4S5, 58) - 5-
cyclopropy car anDyI 3 4- dlhydroxytetrahydrofuran 2-yl

nyL} ne-| -carboxylic
aC|d 4py# ﬂ%rop eny % %k 4?%%%% O%nno-g-((ZR;
CYE?&%?P@%%%%P@IB%W 44damfdfr°aséﬁ%'iff%w<amﬁaraﬂ-§-wl> -
9H%é M %%%;%ﬁxgp%gspggg 2%&%4?55?&&“fecé£ﬁ§£3%§¥|'C acid
6- am no- 9- 2R 3R, 4S, 59) - 5- '
3 éyéﬁd%?ﬁ%@?@%?%ﬁ yptgr4 @thdroxytetrahydrofuran 2-yl
)- 9H-purin-2-yl]-2-propynyl}-piperidine-I-carboxylic

aci d 4 40 MD 200801305 20RPCR/, YUS2668/-004770
nmet hoxyphenyl ester; 4-{3-[6-am no-9-((2R 3R, 4S,5S) - 5-

cySyeirsmmuapld @ubranowy 3 34 4 ddhlygdroosyt et rathydr of uran-2-yil ) -
)- 9H purin-2-yl]-2-propynyl)-piperidine-I-carboxylic
9Hapiut ir3, 24yl T+ Repopbenyl }eptigier iatine-1-carboxylic acid
4-{3-[6-am no-9-((2R, 3R, 4S, 5S) - 5-
cyeleaprapydsasbanoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2- yl
)- 9H purin-2-yl]-2-propynyl)- plperldlne | - carboxylic
acid cyclobutyl ester.

10. The prevention or treatment method according to any
one of claims 6 to 9, wherein the dosage form is an eye

drop or an ophthalmic ointment.

11. A compound represented by the following general
formula (1) or a salt thereof for preventing or treating

glaucoma or ocular hypertension:

wherein
X represents CH or N;
R represents a hydrogen atom, a hydroxy group, a

halogen atom, an alkyl group, an alkoxy group, a
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10. The prevention or treatnent nethod according to

any one of clains 6 to 9, wherein the dosage formis
woanogyds2odr op or an ophthal mic ointnment. 11. ACoueReesnd4770

represented by the followng general forrmula (1) or a

salt thereof for preventi ng or treating glauconma or

r pertensm IN N R1 OR2N
Cy%ﬁ%a?jr wher®i ft repr ésent s Cgf—f H’(\E§ repr%s a
a hydrogen atom a hydroxy group, a rhal.ogen atom an
al kyl group, an al koxy group, a ‘/W) 2008/ 130520
PCT/ US2008/ 004770 cycl oal kyl gro py aecycl oal koxy

( cyradigs 1 lay 11¥a Reoxy cgbupl, kyir) group, or R2
represents a hydrogen atom an aI kyI group, a
cycl &al kyePEeeaptsamn agdcgPdny@tYrouior adkyl group, a
- al kyl oxycar bonyl group; and Ra and Rb are the sane or
cydilidadrksnt andreepr eseAn a iy bgenbenwidn _griepdr oxyor  an
group, a hal ogen atom an al kyl group, an al koxy

aldgnydugxy cadychphl gybugt oapdor a

R. and Ry, are the same or different and représent a
hydrogen atom, a hydroxy group, a halogen atom, an alkyl
group, an alkoxy group, a cycloalkyl group oOr a

cycloalkoxy group.

12. The compound or a salt thereof according to claim 11,
- wherein in the general formula (1),
X represents CH or N;
R; represgnts a hydroxy group, an alkoxy group, a
cycloalkoxy group, la (cycloalkyl)élkoxy group, or
e
Ao
R, represents an élkyl 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.

13. The compound or a salt thereof according to claim 11,
wherein in the general formula (1),

X represents CH or N;
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cycl oal koxy group. 12. The conpound or a salt thereof

according to claim1ll, wherein in the general fornula
wol2bps/13¥sdepr esents CH or N, RL represents a hydrmag008/004770

group, an al koxy group, a cycloal koxy group, a

(cycl oal kyl ) al koxy group, or -Rb R2 represents an

al kylg.grg tgycé.oﬁ[egyllo 4Py aN Raglqg 5b ar e
the same éj}?rgg??erent an x%r entt a ydeogen atom"Pr an
n or__an a ko rou 13. The ¢ oun
ORRSR B8kt wh FFBipy 7, EXeHRITORh roup,
t he ner a X represents CH or N, 42 WO
2&6%’??%%%%1’;&‘?6 SO mz-gépegem@naf Loxy group, a
qg oup an et hoxy group, |sopropoxy group,
s%?Y PB¥p Q@Wclab&-&aﬁ@we% OXy group or a
(cycl ropyl ‘met hoxy group, a 4-fluorophenyl oxy group,
%6?9 RBHYPEYY IOy, andi- net hoxypheny! oxy
group or a 3,4-difluorophenyl oxy group; and R2
repré@em@pnﬂ$anﬂﬁda@r©UbybrgaoupcbmpﬁopMCkppmmpylLgroup
The conpound or a salt thereof according to claim 11,
wherei n the conmpound represented by the genera
formula (1) is 4-{3-[6-am no-9-((2R, 3R, 4S, 53)-5- -
1l4cyclmpr apythpenhanoy! a3,k hylts payt eaeabydioiuran-2taim 11,
wherein the compound represented by the general formula
(1) is

4-{3-[6-amino-9-( (2R, 3R, 4S,5S8)-5-
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H—§urin—2—yl]—2—propynyl}—piperidine—l—carboxylic acid
methyl ester;

4—{3—[6—émino—9—((2R,3R,4S,SS)—5-ethy1carbamoyl—3,4-
.dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl]-2-propynyl}-
piperidine-l-carboxylic acid methyl ester;

4- {3—[6 -amino-9- ( (2R, 3R, 48,58)-5-ethylcarbamoyl-3, 4-
Adlhydroxytetrahydrofuran 2-yl)-9H-purin-2-yl]-2-propynyl}-
piperidine-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 ester;

4-{3-[6-amino-9-( (2R, 3R, 4S,5S) -5-ethylcarbamoyl-3, 4-
dihydroxytetrahydrofuran-2-yl)-9H-purin-2-yl]-2-propynyl}-

piperidine-l-carboxylic acid ethyl ester;
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9H- purin-2-yl]-2-propynyl }-piperidine-|-carboxylic
acid nethyl ester;

wokobStdoSzoam no- 9- (( 2R, 3R, 4S, 59) - 5- et.hyl car bamaydr/és2608/004770
. di hydr oxyt et rahydr of uran-2-yl)-9H purin-2-yl]-2-propy
nyl } - piperidine-1-carboxylic acid nethyl ester;

R B A e St
d%{%%ff’é%n*%%%df?% %ﬁ%sy%) C%ﬂétﬁ%f?é?bxﬁiy?:?mm’nyl}-
di h hydr of l]-.2-
o hY AP LA SRS 2 DS LR P2l -2 promy
4-{3- 6 am no- 9: éé}ZR 3R, 4S, 59) - 5- et hyl car banoyl - 3, 4-
di hy 0537t ER TRV RPoP Tl dRRe 3R 1ADRPUTI - 2- yI | - 2- propyn

yI pi peridi ne-|-carboxylic acid ethyl ester; 43 WO

qgnm&&p;@gmggéoégA@@mﬁyﬁroxytetrahydrofuran 2-y1l)-
4-{3-[ 6-am no-9- (( 2R, 3R, 4S, 55) - 5- et hyl car banoyl - 3, 4
9&h9%@#@m%1%¥}aﬁyEFQPNPQﬁJZQWQGE%d¥m¢Th—QaybPXQIpcomwud 4-
yl }- piperidine-Il-carboxylic acid isopropyl ester;
fkuqﬁpqhénmm1ast9rs((2R,3R,4S,58)-5 ‘
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl

) - 9H-plE+ e 2awihe29pH dRRNBIR}, 43, [B9)i -4 -ne- I-carboxyllc
acid 4- fluorophenyl ester;

cy%deﬁ&byH&@@b&m692R33E4E1H¥3ré%ytetrahydrofuran 2-yl) -
cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2-yl

9ﬁ'p&¥iﬂuﬁl§&? ¥Lbrdp Qgﬂmﬂﬁpé¥i3¥ﬂéuPec£r58k99§¥“é%ld 2-
acid 2- nethoxypheny ester
methoxyphenyl ester;
4—{3—[6-amino-9—((2R,3R,4S?SS)—5—
cyclopropylcarbamoyl-3, 4-dihydroxytetrahydrofuran-2-yl) -
9H—purin¥2—y1]—2—propyny1}—piperidine—l—carboxylic acid 4-
methoxyphenyl ester; |
4-{3-[6-amino-9- ( (2R, 3R, 4§, 58) -5-
cyclopropylcarbamoyl—3,4—dihydroxytetrahYdrofuran—2—yl)-'
9H—purin—2—yi]—2—propynyl}-piperidine—l—carboxylic : acid
3,4-difluorophenyl ester; or o
4-{3-[6-amino-9- ( (2R, 3R, 4S, 55) -5-
cyclopropylcarbamoyl—3,4—dihydroxytetrahydrofuran—2—yl)—
9H—purin—2—yl]—2—prépynyl}—piperidine—l—carboxylic acid

cyclobutyl ester.
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4-{3-[6-am no-9-((2R, 3R, 4S, 59) - 5-

cycl opropyl car banoyl - 3, 4- di hydr oxyt et r ahydr of ur an- 2- yl
wo)2009td0pder i n- 2-yl ] - 2- propynyl } - pi peri di ne- | - caidanxsshismos770

acid 4- nethoxyphenyl ester;

4-{3-[6-am no-9-((2R, 3R, 4S, 59) - 5-

| 4.
l?yc90ﬂ%ﬁf?%ﬁg69ﬁﬁp¥¥b§%p§%%E?qgg%%%f%r%€¥ﬁ£§g# #Zéﬁy one

oia((:c‘é%a rgﬁd'lgsﬁ:l gé)tloDErﬁ'{yllefer%ttehé 8osage{ $orkd 1%mar9_e3}e drop -

yc!g'(zé)r cat barm I 3,.4- di hydr oxyt et r ahydr of ur an- 2-yl

{ If)url ]ﬂ §I nyl } - pi peridi ne-1-carboxylic
acid cycl obutyl ester. 44 WO 2008/130520 -
PCT/ US2008/ 004770 15. The conpound or a salt' thereof
ccording to any one of clains 11 to 14, wherein the
0sadi®9 ord i s2 anCeYROBREp TEPTEsestachalty ¢ Wit ket lowing
16. Use of a conpound represented by the follow ng

gt al fosmmda (1) opra salsalthetdsirdat fosdupinduaing a
-preventive or therapeutic agent for glaucoma or ocul ar

PHSMRIT VR OF N&@raﬁﬂeth Na@QentN Rbr OgR3uchim@ Gk Cd:rtular

hyperten51on.

.NH2
o A
<N IN/\/O( Ry
o AN
R2\N)k<>' ’
H
OH OH (1

wherein

X represents CH or N;

R:1 represents a hydrogen atom, a hydroxy group, a
-halogen _atom, an alkyl group, an alkoxy group, a
cycloalkyl group, a cycldalkoxy group, a

L2
i‘%

(cycloalkyl)alkoxy group, or ﬁ;D 7 ;

R represents a hydrogen atom, an alkyl group, a

cycloalkyl group, an alkylcarbonyl group or éﬁw'w'“

alkyloxycarbonyl group; and

45



wherein X represents CH or N, Rl represents a hydrogen

atom a hydroxy group, a .halogen atom an al kyl
wagfoos/posmn al koxy group, a cycloal kyl group, mT/US2008/004770

cycl oal koxy group, a ,R, (cycloal kyl)al koxy group, or

R2 represents a hydrogen atom an al kyl group, a

cy al kyl grou an al kyl car bop. roup or_an -
Raai %}ﬁoxggar%roeny&}ber ofpaf“%né)r% %%%5%‘??30%’2‘% represent a
h gﬁr/ US2008/ 00477 (g&a and Rb are th ame or different
YEPILprakent & T 3%%n 9HBIR - a®h yratpm aan alkyl
hal ogen atom_.an al kyl group, an 'al kox% group,, a
KY

TR 0al RPI GOEHFBr TR oaPkoxsygteapkyde group or a

cycloalkoxy group.
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