WO 2011/ 085361PCT/ US2011/ 020808 COWVBI NATI ON, KIT AND METHOD OF REDUCI NG

| NTRAOCULAR PRESSURE RELATED APPLI CATI ONS 5This application clainms priority
to U. S. Rvovosiisssh Application No. 61/293,806, filed Jaowarsyoiih20s8910. The
contents of any patents, patent applications, and references cited

t hroughout this specification are hereby incorporated by reference in their
entireti es. TECANMIBRYAFIGNDKOF AN MEVEND@F KIDECINSSENTRAOENLARN i S
directed to a conbination or a kit cORRISURE a prostaglandin anal og and an
adenosi ne receptor Al agonist, and to a nethod of reducing intraocul ar
pressure (10P) in a subject using such conbination or kit. In one

enbodi nent, the invention is directed to a conbination of | atanoprost

mar ket ed unﬁ%r tﬁn%ﬁﬁ@ﬁi‘f TM and Conmpound A. 15 Latanoprost is a
prostagl andi n Fa, anal ogue. s chem cal nane is isopropyl-(2)-7

[ (1R, 2R 8R, ?Bﬁi)sap@icdtlhrydllamprﬂ}r{t{(w S3Phydionat AppHbatdy No. 61/293,806, filed
| pentylicycl opentyl% - heptenoate and has the foll ow ng chem cal

structure: JAHMYIdpr O TZ"I?G@HEBGN& apy paienff Fﬁ’&@hé&ﬁhﬁéﬂ‘?@c@tﬂtr@&r%%@@ﬁl st
(2R 35, ar B e A e R T e A 6y D0 4 Be e Al Syt et r ahy
drofuran2-yl)nethyl nitrate. BACKGROUND OF THE | NVENTI ON

TECHNICAL FIELD OF THE INVENTION

10 The present invention is directed to a combination or a kit comprising a prostaglandin

analog and an adenosine receptor A; agonist, and to a method of reducing intraocular

pressure (IOP) in a subject using such combination or kit. In one embodiment, the

invention is directed to a combination of latanoprost marketed under the brand

Xalatan™ and Compound A.

Latanoprost is a prostaglandin F,, analogue. Its chemical name is isopropyl-(2)-7
[(1R,2R,3R,58)3,5-dihydroxy-2-[(3R)-3-hydroxy-5-phenylpentyl]cyclopentyl]-5-

heptenoate and has the following chemical structure:
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Latanoprost

20 Compound A is an adenosine receptor A agonist and has the following structure:



53 aucoma refers to a group of optic neuropathies that are characterized by
| oss of retinal ganglion cells and atrophy of the optic nerve with

resul t antwoizsualssdsiiel d 1 oss. The di sease is the | eadi ngprcauseo1afn20808
irreversible blindness worl dw de and the second | eadi ng cause of blindness,
behi nd cataracts. Cinical trials have denonstrated that elevated 10P is a
maj or risk factor for glaucoma and have validated the role of |owering 10P
in the 10managenent of gl aucona. G aucoma is ified according to three
paraneters: 1) the underlying cause, i.e.,ugrinmgry (idiopathic) or
secondary (associated with sone ot her ocul r or systemc conditions); 2)
the state of the anterior chanber an v open angle (open access of
the outtl owi ng agueous hunor to trab shwor k) or cl osed angl e
(narrow angle; 15 the trabecul ar nes | ocked by apposition of the
peripheral iris and the cornea); and 8) chronicity, i.e., acute or chronic.
Al though secondary forms of gl aucor 'gﬂ)clear etiol ogies do exist (e.g.
pseudoexfoliation and pignentary rS|on) t he nost comon form of

gl aucoma is primary open angl e gfaucoma (POAG . Cccul ar Hypertension (OHT)
is acondition in which 10P is ehgyated but no 20gl aucomat ous findings have
been observed (Bell and Charleton, 2011 -

htt p:// emedi ci ne. nedscape. com articl e/ 1207470- overview). The Ccul ar
prerten5|06235§d§1a%hﬁﬁé{¢%d%@nWh®vn@h?Memns9MW¥341ﬂW®avﬁeadn@memah+ risk
of 10% over, H¥f%¥ ratdeveloplng gl aucoma and that this risk can be cut in
hal f by the {16 of nedical  treatnent that reduces TOP. Lat anopr ost
is described in, for exanple, U S. Patent Nos. 5,296,504; 5,422, 368;

6, 429, 229 apd CKk&RHIEH. orNMHRINVENCHY(y e | ncorporated herein by reference
intheir entirety. Latanoprost has been used as a topical ophthalnic

medi cation &%{510&99&5@ téQ ?%f% OB RS SHRRs B % WERY 1 %qaorf etinal
hyper t ensi on by redu0|ng aoc ar pressure. I's a pros ag “andi n
anal ogue t hgdnglhon keall st@ndlaltmpl@asﬁ thg optiendarut ﬁvhtbmesﬁxftalaqmelaljﬁelﬂ Ilcwsdﬂﬁerd)matme

eyes (throu.h t he uveoscl eral Latan which is marketed as
Xal at an TM Fdb Pfaﬁhe&fe&ep fﬂ%ﬁ@lﬁ%éﬂf&q@%we 8@&@@&8{3&&@3&8&3@%@% ssure

in patient spidnlsOB&R ROAAEE] AUEQITR AL h%lﬂeﬂ{onMaQ@d hengbefed IEPARAI i cant
has been conducting clinical studies with an Al agoni st. These studies have
been descr i exr iink Eiqudadilmeroappind bar ¢ vilidaed20d0ld o dpwering Hel Apihki cant has
shown c‘dnicaﬁ%% E flcant reduction of intraocular pressure using an Al
agoni st 1n Ui é%?%OHQV|ng gl aucoma. The specifications of WO

2010/ 127210 are hereln incorporated in their entirety as if individually
set forth. &pARBhhGAdMssiTR ab&RERE Hd’th%é’}fjd-x'&rh@(grsprl?t}@dnﬁbr@}ﬂhg ghudigs and
found that the use of a conbinatron of ‘an Al agoni st, ecifically Conpound
A, and a prm@@aqKah@wﬁnehawegnﬂebd@%ﬂmeeﬁhyﬂiamanﬁbﬂd@varprﬂmﬁmed

significant con tlongﬂ%: h'e 3hd O HOLARE &N csnam%er angle, Y3, open ang? (096:n er(!_(l:ess OI}NENTI N

the outflowing aqueous humor to trabecular meshwork) or closed angle (narrow angle;

15 the trabecular meshwork is blocked by apposition of the peripheral iris and the cornea);
and 3) chronicity, /.e., acute or chronic. Although secondary forms of glaucoma with
clear etiologies do exist (e.g., pseudoexfoliation and pigmentary dispersion), the most

common form of glaucoma is primary open angle glaucoma (POAG).

Occular Hypertension (OHT) is a condition in which [OP is elevated but no

20 glaucomatous findings have been observed (Bell and Charleton, 2011 -
http://emedicine.medscape.com/article/1207470-overview). The Ocular Hypertension
Study demonstrated that patients with OHT have an overall risk of 10% over 5 years of

developing glaucoma and that this risk can be cut in half by the institution of medical



There remains a need for new treatnents and therapies for el evated

i ntraocul ar pressure (10P), and conditions caused by el evated 10P. There is
al so a newd 2bowossmrpounds useful in the treatnent or pregeEnsz@n/020808
anelioration of one or nore synptons of elevated TOP and conditions caused
by el evated 1013. Thus, provided herein is a conbination therapy,
conpri si ng aeatetfigbitireducaniiviht Labngmo2 sadisadsidrie, foecepipie, LAR. BganiNes. (e. g.

a conpound la.l)., ef ' a nt . of a. prostag|andi n anal og
(e.g. lat angé?ggéﬁﬁﬁr?égcg%?ﬁg? ?‘%ﬁiéng%eaﬂggf’vﬁ?l"?’f%? INCAPOFHELRHERLY of  of
one or nor ercgrbRANhedfen@lt@yat ed 10P and conditions caused by el evated TOP
e.g., glaucoma. WO 2011/085361PCT/ US2011/020808 In a first aspect there is
provi ded an ophthal mi ¢ conbi nation conprising i) an adenosi ne receptor Al
agoni st andLatayopgogp hasheay luagitism apahlogphtletmicseedicntive daciongollingtizkocul ar
pressur e, in_an eye o{ a sugject.IS%n one.enBodhnent.the FYOSta Ia?din

anal og i’s SEPEETEL Pt B CAFEHGSHEE tY P R EpPOEAUCTIR SPFostIahRresiEe- [tis a

bi mat opr ost proktaglandh Aedloeias WBERE b R rRERSHROb AN BT ad@o09 LR fd3h apopr ost .
1() I n one enbodi nent the adenosine receptor Al agonist is selected froma

conpound  of ey iAYED (heyuvepsojeraligctal plragnragetrhick &l myrkacd epiabitan Saibt
thereof, WhghELR4A) Re rddedd of e%_'\%%rgorcufa%%%%m patients with open-angle

glaucoma or ocular hypertension.

10 Applicant has been conducting clinical studies with an A agonist. These studies have
been described in co-pending application WO 2010/127210. The Applicant has shown
clinically significant reduction of intraocular pressure using an A agonist in human
subjects having glaucoma. The specifications of WO 2010/127210 are herein

incorporated in their entirety as if individually set forth.

15 Applicant has recently conducted pre-clinical studies and found that the use of a
combination of an A; agonist, specifically Compound A, and a prostaglandin analog,

specifically latanoprost, provided significant IOP reduction in normotensive monkeys.
SUMMARY OF THE INVENTION

There remains a need for new treatments and therapies for elevated intraocular pressure
20 (I0P), and conditions caused by elevated IOP. There is also a need for compounds
useful in the treatment or prevention or amelioration of one or more symptoms of

elevated [OP and conditions caused by elevated 10P.

Thus, provided herein is a combination therapy, comprising an effective amount of an
25  adenosine receptor A, agonist (e.g. a compound of Formula I), and an effective amount

of a prostaglandin analog (e.g. latanoprost). This combination can be useful for the

treatment of of one or more symptoms of elevated IOP and conditions caused by

elevated IOP, e.g., glaucoma.



Band Care -OH Dis NHR1 20 R2 In a further enbodi ment the conpound
of Formula | is selected from Conpound A

142R, 3S, AR02R)17d85466- (cycl opent yl ami no) - 9H puri n- 9-y1) - 3Pp¢1/US2011/020808
25di hydr oxyt et rahydr of uran-2-yl)nmethyl nitrate]; WO

2011/ 085361PCT/ US2011/ 020808 Conpound B

[ ((2R 3S, 4RnaRjrsbaspeet chdrotsprévideyal qpemmimmaatwcpmpmmgwah)adan@hine
di hydr oxyt et rahydr of ur an-2-yl ) met h itr nd C SOdI um
((2R 3S, 4R, 5RYP1Y. f(”Ga-g()B%? é)r?d?fp%g ﬁ%C;]mQP& ‘?rﬁlsg”yrf;iu%ngﬂ,m raocular

di hydr oxyt t hyl sulfat e] 5Conpound D

k(2R 3S, 4R e%rl%{%wqul%:é%?gi%%%%&?G (tetrahydr ofur an- 3-yl am no) - 9H
puri n-9- yI)tetrahydrofuran 2-yl)nethyl nitrate]; Conpound E

2R, 3S, 4R, 5R h oh.
R O Ao SRR T B DB, wvonros,
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Formula (I)

)
15 or a pharmaceutically acceptable salt thereof,

Wherein
Als ——CHon, ~CH20N02 or —CH20803H;
B and C are —OH;

D is
NHR!
N X
¢
/N N/ R?
20 Vo,

In a further embodiment the compound of Formula [ is selected from:
Compound A [((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
25 dihydroxytetrahydrofuran-2-yl)methyl nitrate];



(hydroxynet hyl )t etrahydrof uran-3, 4-di ol (N6 Cycl opentyl adenosine (CPA))];
and Conpound J

[ (2R, 3R, AB02R)171@5462- chl or 0- 6- (cycl opent yl am no) - 9H pur i r€PAS2)11520808
(hydroxynet hyl )t etrahydrof uran-3, 4-diol (N6 Cycl opentyl adenosi ne (CCPA))],
or a pharmaceutically acceptable salt thereof. 20 In a further enbodi nent

t he adenosi (Eempeomchp((zfQ\;BSaﬁ@iﬁ)si (2-shlﬁmﬁqwukﬁémy(lz(rﬂﬁoﬁmﬁipuﬁﬂ,%yl)—3,4-

R) - 5-(6- t 1)-3 ,4-di hyd
y% et rghyél% en i{‘ W@mit'%fgfgnrﬁ I—b’g‘g P%llxraé] p%ar maceultl cgl Irgxaccept abl e salt
t her eof . 25t@m%5hrlxd cmﬁm((zﬁnm:h @RP% @ éc%@pe%h&mwbﬁ PR paLien, the

adenosi ne receptor Al agoni st
((2R, 3S, 4R, Slhydmm@trélmyt(bfomerﬁ yl)mmhmbsulme purin-9-y1)-3, 4-

acoept abl ¢ LANPOLHEP dUPR S HCTRE B men euR B B SrbphGandtisor

anot her enbp@imr@qﬂ)tgtﬁaym;f@gpmys)tmdt}sﬂalptpc{té ed to an eye of the subj ect
si mul t aneously to, é(lpar at el or sequentl al IHy W th the appl i cation of
i (e et

the prost agCamapw %%35&1%@ B{fe(cgeloherey lamisio uripg9-yl)-3,
2011/ 0853615@6}(}%@&%@%&@9‘% 4. ?lge]gtfhgmﬂg‘%] enbodi nent the conbl nation is

achi eved ‘about 0.05 ng/m to about 7.0
mg/ M of anCAﬂnpagoth S((2N\BSJ4Réﬂmhﬁ-(63(bloytcga/ 102, t Bhegivn2-yBthi tkg)- 9Hl-pofin-8-y1)-

pr ost agl andi n to an eye qof the subj ect froml to 4 times daily.
In a fuft he ge‘ﬁ@éﬂd ﬂfaht‘/ﬂfé’? %ﬁ*quﬂaﬂ nigatgkhi eved by appl yi ng about
20-700 jig ebm@humid; [@QR0h $LRITS A0 5RY.S-(Ofchidi6- 65(lé§)&lgﬁéxyfa'hﬁﬂ9))l911[ Buénlol Mes
daily. In a further enbodlnent the conbination is achi eved by applying

about 20- 3500g. AoﬂlhadrOAVteaélyiﬁiﬂs”uranQ gometpel offathe subj ect from 1 to 2 tines

adi i st or cHOPBRY BCIT & o o arboky B Greb B P PoRAAT RN oNE &y et

10l n a furtb@ydﬁgpteﬁghydhﬁngantzsym@t\hw@da@] ‘met hod of reduci ng | OP and
associ at ed di seases and conditions caused by elevated | OP in a subject by

adni ni st®eri hgmanukfER Bt Sartbuhto- @wclapeamlﬁmemr%ﬁpa@n-aefl) fred above to an
af fected ey ngc

caused by e vatxgg'%%%gpétl%ﬁ%dr t@%ﬁgzrﬁw @f@%p %Bﬁa&l& %g oupﬁg(?%gpg!tflngnif

nor mal - t ensCompghalici?®,3REAIIER )ah@-BIAE-6-1& clopentylamino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol (N6 Cyclopentyl adenosine (CCPA))], or a
pharmaceutically acceptable salt thereof.
20
In a further embodiment the adenosine receptor A; agonist is Compound A,
((2R,38,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-y1)-3,4-dihydroxytetrahydrofuran-

2-yl)methyl nitrate, or a pharmaceutically acceptable salt thereof.

25 In still another embodiment of the ophthalmic combination, the adenosine receptor A;
agonist is Compound A, ((2R,35,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3.4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate, or a pharmaceutically acceptable salt

thereof, and the prostaglandin analog Latanoprost.

30 In another embodiment the A; agonist is applied to an eye of the subject simultaneously
to, separately from, or sequentially with the application of the prostaglandin analog to

the eye of the subject.



In a further aspect there is provided a kit conprising 1) an adenosi ne
receptor Al agonist and ii) a prostaglandin analog for use in reducing

i ntraoculwo 2prigs3she i n an eye of a subject. 20l n one ewrbodispEni2mbst he Kit
the prostaglandin analog is selected froml atanoprost, travoprost,

unopr ostone and bi matoprost. In another enbodi ment of the kit the

pr ost agl andima &nakognbslihat@hopsmisihatioc?bik AckieVddriyheblyerhad drenRdre dfopshe ki t
t he adenosi ne receptor Al agonist is selected fraoma cgﬁ?ound of Formul a

(1) WO 2013998836 1rCT/ gyt / G20Bo8of 1\ agorastpHbrabaeill ety abree 8t abl e
salt Lher ol Lot it atrkha0bh oo CEREMNTR Ol rofel] 17D HARE, R and C ar e

011; Dis a odi nment it the conpound of Formula
1 is selected from Conpound A, Conpound B, Conpound C, Conpound D,
Conpound E, InCofuptianem by diGemmbdicwn hinatm iCasiiewddylapplying about 20-700ug of an

5 Ajagonist to an eye of the subject from 1 to 2 times daily.

In a further embodiment the combination is achieved by applying about 20-350ug of an
A\ agonist to an eye of the subject from 1 to 2 times daily. In one embodiment the A,
agonist and the prostaglandin analog are administered topically as one or more eye drops

to the eye of the subject.

10 In a further aspect there is provided a method of reducing IOP and associated diseases
and conditions caused by elevated IOP in a subject by administering an effective amount

of a combination as defined above to an affected eye of the subject.

In one embodiment the diseases and conditions caused by elevated IOP in a human are
selected from the group consisting of normal-tension glaucoma, OHT, and POAG.

15
In a further aspect there is provided a kit comprising 1) an adenosine receptor A, agonist
and ii) a prostaglandin analog for use in reducing intraocular pressure in an eye of a

subject.

20 In one embodiment of the kit the prostaglandin analog 1s selected from latanoprost,

travoprost, unoprostone and bimatoprost.
In another embodiment of the kit the prostaglandin analog is latanoprost.

25 Ina further embodiment of the kit the adenosine receptor A agonist is selected from a

compound of Formula (1)



I n anot her enbodi nent of the kit, the adenosine receptor Al agonist is
Conmpound A,

15( (2R, 3S¥ORpHIRBs31( 6- (cycl opent yl am no) - 9H puri n- 9- y1) p8rArsdithpdosoxyt et r ah
ydrofuran- 2-yl)nmethyl nitrate or a pharmaceutically acceptable salt
thereof. In still another enbodi ment of the kit, the adenosine receptor Al
agoni st i s Conpound A, A o) D

((2R, 3S, 4R 5R) - 5- (6-(cycl opentyl am I n-9-y1)-3, 4-

20di hydr oxyt et r ahydr of ur an- 2- yl ) net hy , and the prostagl andin
anal og Lat anoprost. In one enbodi nent \provi/ded herein is a nethod of

n effective anount of a

conbi nati on conprising the adenosi ne Beceptor Al agonist 25Conpound A,
42R,38,4R,5R)-5-(6-(cyc|opentylanino)-ngpurin-9-y1)-3,4-

di hydr oxyt et rahydr of uran-2-yOnet hyl nitrdte, and the prostagl andi n anal og
Lat anopr ostor AMBa204ckH 08536 RETdHUS2Mhé020808 It is to be further
appreciated fhat the conbinations or kits, as defined above, may be used in
t he manuf actBf'®Nof a nedi cament for reducing | OP or the treatnment of

condi tions assoch at adyyiih-&fl edr LER,080,2n affected eye of a human
subject.” It is to be further Bappreciated that the combinations or kits, as
defined above, nByndb€ arsedHin the manufacture of a nedi canent for treating
gl aucoma i n an fected eye of a human subject. In one enbodi nent provided
herein is the usé'df a conbination of the adenosine 10r eceptor Al agoni st
Compound A, ((2R, 3S, 4R, 5R)-5-(6-(cycl opentgk'ani no) - 9H puri n- 9-

y1) - 3, 4-di hydr oxyt et rahydrof uran-2-yl)nmethyl nitrate, and the prostagl andin
anal og Lat anoprost in the manufactuge of nedi canment for the treatnment of
el evated 1 OP and the treatnent of soqj at edNdi seases and conditions caused
by el evated | OP. 15l n another aspéct of||the ilnvention is provided a

conbi nati on therapy, conprising an i unt of an adenosi ne
receptor Al agonist, and an effectywe amotint of Ra prost agl andi n anal og.

In one enbodi ment, the conbinatiow,therapy is for the treatnment of elevated
| OP. I n one 20enbodi ment, the conbination therapy is for the treatnent of

gl auconma.

10 In another embodiment of the kit the compound of Formula I is selected from:
Compound A, Compound B, Compound C, Compound D, Compound E, Compound F,

Compound H, or Compound I.

In another embodiment of the kit, the adenosine receptor A, agonist is Compound A,
15 ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-

2-yDmethyl nitrate or a pharmaceutically acceptable salt thereof.

In still another embodiment of the kit, the adenosine receptor A; agonist is Compound
A, ((2R,3S,4R, 5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
20  dihydroxytetrahydrofuran-2-yl)methyl nitrate, and the prostaglandin analog Latanoprost.

In one embodiment provided herein is a method of treating elevated I0P and associated
diseases and conditions caused by elevated IOP in a subject by administering an
effective amount of a combination comprising the adenosine receptor A agonist

25 Compound A, ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate, and the prostaglandin analog Latanoprost.



The foregoing brief summary broadly describes the features and technical
advant ages of certain enbodi nents of the present invention. Further

t echni calwedvanissges Wil | be described in the detail ed sgeswse@tioonso®f the
invention that follows. Novel features which 25are believed to be
characteristic of the invention will be better understood fromthe detailed
description of the invention when considered in connection with any

acconpanyin s and exanp However, the figure exanpl es
o ovi ted” hefd ff B B AaREEH L T alaraee Mt & fenedepers s s
wi th devel opieRgn gt HREIHEERAL AGIRhmkRELE ANGEHLL 98P oRRE RafndRbr gd to

be definitions of the invention's 30scope. W 20 11/085361PCT/U82011 020808
BRI EF DESCRAPT¢I@NI @ﬂhWaEQAWNEBmRT@@wé eys oShbwmwan hubjecedlict tlodn flthdyP

(mrHg) i nor not & nan s..f ol wi.n ul ar, dosin ncg of
Conpound A %Rpr?fﬁa% gﬁﬁ@? CS%IU?/QPO%SOO %f‘gﬁnﬁcf%bé)tv Sgﬂ“ %ﬁ ?Feé BSqg ™ conpar ed
to the redugfah@Bcture ckQMnddddnasmt NG tﬂ:@ﬁmg\ a@fon RrasRekas éfaammg al one.
Figure 2: shows the reduction in I OP (% change from baseline) in

nornnten5|v§ﬂWﬁhkeys foll ow ng ocul ar d05|ng of 100 ncg or Conpound A at
4hrs after ocul ar dosing of a prostaglandin anal og conpared to the
reduction in 10P foll ow ng dosing of a 10prostaglandin anal og al one. Figure
3: shows t hk srecudtotomenit prob@dRd(rerdty )s thmumﬁ‘rmﬁoﬁﬂﬁmﬂienmsﬁme@%ndsﬁiel owi ng (i)
ocul ar dosin

A at 4h d f t agl andi
anal og tbnp4 2@30& 13 gEQgBHEgP%$Ar§2§é§%&b?§ %éq§§§g%§ﬁﬁPgﬁaﬁggggg ﬁgnhpn
anal og al Onﬂ)@mddxila?c(rbk))tef?%ﬂfld%fug\ﬁsi P96t mgdﬁt&d@ﬁ@p&@&g shdinmedLat el'y

after ocul ar "dosi ng of a prostagl andin ana og conpared to the redlction in
TOP fol | ow hgfaeipseshen bf neengfassragh @mdwamnlalfogthaltm@eﬁt ofirlevatal [OFvovds t he

reduction i 1.@16-[ eatngcnp ofc ﬂ%‘é‘ﬁaﬁeé Eh%égxsgs? e%n% co?lgx)tmngl cc{‘u%’éﬁy gl@\?clltgae 10P.

15 In another aspect of the invention is provided a combination therapy, comprising an
effective amount of an adenosine receptor A; agonist, and an effective amount of a

prostaglandin analog.

In one embodiment, the combination therapy is for the treatment of elevated IOP. In one

20  embodiment, the combination therapy is for the treatment of glaucoma.

The foregoing brief summary broadly describes the features and technical advantages of
certain embodiments of the present invention. Further technical advantages will be
described in the detailed description of the invention that follows. Novel features which
25 are believed to be characteristic of the invention will be better understood from the
detailed description of the invention when considered in connection with any
accompanying figures and examples. However, the figures and examples provided
herein are intended to help illustrate the invention or assist with developing an
understanding of the invention, and are not intended to be definitions of the invention's

30 scope.



20nonkeys follow ng (i) ocul ar dosing of Conpound A at 4hrs after ocul ar
dosi ng of a prostaglandin anal og conpared to the reduction in lop follow ng
dosi ng ofwe 2priass®myl andi n anal og al one and (ii) ocul ar eoFiusgoief2ds09 nctg
Compound A i mredi ately after ocul ar dosing of a prostaglandi n anal og
conpared to the reduction in 10P foll ow ng dosing of a prostaglandi n anal og
al one. 25 FBBEIEE]ES(SRHMBIO‘MQ)F T DRAWINGSf treated right eye of

nor not ensi ve. nonkeys 10) after repeat ed twice daily top |c&
admi ni st r at FigHeoF Séﬂﬁfp@ﬁﬁ ugliprgis IGF( e e) inmeemgignasg Mopeyshelavigat eye

fol I ow ng O%gargg%h%' of P 191@% ofeSH nlg&ind'—ﬁta@@% St oc(;iar%oﬂh%efj@ﬁl‘%étséﬁn&ﬁe

ri ght eye. nation treat I's conpared to the

30f ol | owi nganﬂae@ea)memradrtoehedadxhqnon@p[(h%lfolmwngndestmgoﬁ oprogfiglhadinnopepst (1.5
ug/ dose)_ ne to the right eye. The left eye received controls (bal anced
sal t sol°ut| A% or | atanoprost and placebo for Conpound A) as the sane
volunme as the right eye. Plots show nean 10P val ues neasured over several
days. WD 2011/ 085361PCT/ US2011/020808 Fi gure 6: shows mean percentage
change in TRuferZs MhdyasaF rgseicoen tnrl@é’t(%@cbangﬁfroeybasehnqmwr@mve monkeys

(1510) 18 b S0 Y L0015l AT Lo PRI AL LR, PI O dose:

SLat anopr osdos(nk: & augbdagedin @neﬂck}ﬁcd’rmpgﬂﬂéd Kaytﬁe re'ﬂh@ho:tﬂﬂﬁ()ﬁefblilm@ deghgrefd s
conpared to the nean percentage change in TOP from baseline follow ng
repeat et/ on@@“ﬁ%ﬁ?ﬂlnﬁ%%é@“‘édm nistration of Latanoprost (1.5 ug/dose)
alone to the right eye. The | eft eye received controls (bal anced salt
solution for |atanoprost and placebo for Conpound A) as the sane vol une as
the right eleurcH: shevsthowdwearm pdOPdmiage) mhmn@etem?lwnmals@&fﬂléowﬁg@

0 d TAlL LED,. DES NTI O\l P ded
hararm Te gt gt PhOR Rl MR PR GRS p b e AR G S0 e

adenosi ne r@GRREQS hhe ﬁzﬁ@ﬂloﬁtm(l@l)g’ellovamg@ﬂﬁﬁgl Bﬂa plfosﬁgl’aﬁuhhamhl))g abnd agd
effective anount 150f a prostagl andin _anal og ( . |l atanoprost, travoprost,

unopr ostonelidgulpi d@tftgmfﬁﬂyﬂcm%nw@ﬁl%ﬁ{l%@ia@%aﬁ% ogaEEE dfaduci ng
I ntraocul ar Sgg%ﬁélﬁg %)g@o é’ (f‘%@l:g&{ in I@)Wi%ﬂg\ghg%fogﬂ ofhe conbination

can al so be’ I seases an ondi ti ons caused by
el evat ed 10Roktaglandibanalog slead as gI aucona (e.g., normal-tension glaucoms),
() HT, and PQOAG
Figure 4a: shows the reduction in JOP (% change from baseline) in normotensive
20 monkeys following (i) ocular dosing of Compound A at 4hrs after ocular dosing of a
prostaglandin analog compared to the reduction in IOP following dosing of a
prostaglandin analog alone and (ii) ocular dosing of 500 mcg Compound A immediately
after ocular dosing of a prostaglandin analog compared to the reduction in IOP following
dosing of a prostaglandin analog alone.
25
Figure 5: shows mean IOP (mm Hg) of treated right eye of normotensive monkeys
(n=10) after repeated twice daily topical administration of Compound A (65 pg/dose;
130 pg/day) to the right eye following once daily topical dose of Latanoprost (1.5
pg/dose) to the right eye. The combination treatment is compared to the mean I0P
30  following repeated once daily topical administration of Latanoprost (1.5 ug/dose) alone
to the right eye. The left eye received controls (balanced salt solution for latanoprost
and placebo for Compound A) as the same volume as the right eye. Plots show mean

JOP values measured over several days.



20 Conpounds and Met hods of Treatnment Conpounds of Fornmula | have the
follow ng structure: 25(1) or a pharmaceutically acceptable salt thereof,
wher ei n AVD0t1flls&%ei, - CH2ONO2 or - CH2OS(3H, B and C ar e pe@HiSs2®0/020888 WO
2011/ 085361PCT/ US2011/ 020808 NHR1 A and B are trans with respect to each
other; B and C are cis with respect to each other; C and D are cis or trans
Wi th respect to each other; Is -H -Cl-C10 aIkyI -aryl, -3-to

7- menber ed ponocyc|ic heteroc cIe het er ocycl e,
- C3- C8 nonolipEg & s L,%% BaFIroehiaes Cb@%ﬂg@% rveo it |rlg e 12
bicyclic cygly %ltéﬁxiwmofﬁﬁ %_P@)Cay&} u@c@mkmb@raakmn&@ﬂ?an &f%n% upgnocyclic
cycloal kyl), -(C1I12 - nonocyclic cycl oal kenyl), -(C-12)-(C8-C12
bkcycglc cy@%qg%kyhﬂﬁoqgﬂﬁﬂn>@Eﬁgﬁmzehbﬁq&mE@n@y@hbabmedyk$¢obr

CH2) - ary1,;

I.atanoprost (1.5 pg/dose) to the right eye. The combination treatment is compared to
the mean percentage change in IOP from baseline following repeated once daily topical
administration of Latanoprost (1.5 pg/dose) alone to the right eye. The left eye received
controls (balanced salt solution for latanoprost and placebo for Compound A) as the
same volume as the right eye. Plots show mean percentage change from baseline of [OP

10 measured over several days.

DETAILED DESCRIPTION OF THE INVENTION

Provided herein is a combination therapy, comprising an effective amount of an

adenosine receptor A, agonist (e.g., a compound of Formula ), and an effective amount
15 ofa prostaglandin analog (e.g. latanoprost, travoprost, unoprostone and bimatoprost).

The combination can be used for reducing intraocular pressure in an eye of a subject in

need thereof. The combination can also be useful for the treatment of diseases and

conditions caused by elevated IOP in a human, such as glaucoma (e.g., normal-tension

glaucoma), OHT, and POAG.

20
Compounds and Methods of Treatment
Compounds of Formula I have the following structure:
A 0 D
B C
25 M
or a pharmaceutically acceptable salt thereof,
wherein
A is —CH,0H, ~CH,;ONO; or —-CH,0S0O3H;
B and C are —OH;
30 Dis

10



10R2 is -H, halo, -CN, -NHR4, -NHC(0)R4, -NI |C(0)0R4, -NHC(0)NHR4, - N1

INHC(O) R4, -NHNI 1 C(0)OR4, -NI IN HC(O)N R4, or -N1-1-N=C(R6)R7; R4

is -Cl-Chyoabiyissseiaryl, -(Cll12)n-aryl, -(CH2)n-(3- to Pchassb@enschsos

nonocyclic heterocycle), -(CH2)-(8- to 12-nenbered bicyclic heterocycle),

-(CH2) n- (C3-C8 nmonocyclic cycloal kyl), -(CH2)n-(C3-C8 nonocyclic

cycl oal kenyl ), -(CH2)n-(C8--Cl12 15bicycli ¢HR'ycl oal kyl ), -(CH2)n-(C8-C12

bi cyclic cycl oal kenyl), -G =--C(Cl-GCo allkyl) or - CCaryl; R6 is

-Cl1-C10 al kyl, -aryl, -(CH2)-aryl, n(CH2 3- to 7-nenbered nonocyclic

het erocycle), -(CF12),1-(8- to 12-genbeafed biNcyclic heterocycle),

-(CH2) n- (C3- C8 nonoeyelic cycl oal Kyl ), {(CHZ , - (C3-C8 nonocyclic

cycl oal kenyl'), -(CH2)n-(C8-Cl2 20big oal kyl), -(CH2)-(C8-C12

bi cyclic cycl oal kenyl), -(Cl-12)n-(C3-C8 HDnocyﬁﬁ i ¢ cycl oal kenyl ),

- phenylene- (CH2) COOH, or -phenyl -(C-12), CO0-(C1-C10 al kyl); R7 is

-H, -Cl1-C10 al kyl, -aryl, -(CH2),-aryl, -(CH2),1-(3- to 7-nenbered

nmonocycl i ¢ het er Aeyad Bedre rrapC2h+¢Becttto ed@raterber ed bi cyclic heterocycle),

-(CH2) n(C3-C8 nopocyelic cycloal kyl), -(CH2)-(C3-C8 nonocyclic

cycl oal kenyl ), - @Pé)%rfi-r‘f %-Wlﬁsréilﬁéébeo(?ﬁﬁ}? P&ekycl oal kenyl ) or

- (CF12) n- (C8- C120hhg yedik €iseY Glapabkivldspeitdo &G Rer S 1 Ndependently an

integer ranging from1 to 5. In a further enbodi nent, conpounds of Formula

| are of5 the ForRuisall €1-Cv@ 30 1arv08530 1/POTMbS20 Miynogndodicterocycle, -8- to

(12) or a PhArMmAGeNitalli¥ ndeeePlaRs St broallE LR, Binbdy e RN
cycloalkenyl, -Cg-Cy; bicyclic cycloalkyl, -Cg-Cy; bicyclic cycloalkenyl -(CH»),-(C;3-Cy

monocyclic cycloalkyl), -(CH3)y-(C;3-Cg monocyclic cycloalkenyl), ~(CHy)p-(Cs-Cya
bicyclic cycloalkyl), -(CH;)a-(Cg-Cia bicyclic cycloalkenyl), or -(CHs)y-aryl;

10 R? is -H, halo, -CN, -NHR", -NHC(O)R", -NHC(O)OR"*, -NHC(O)NHR?, -
NHNHC(O)R?, -NHNHC(O)OR?, -NHNHC(O)NHR?, or -NH-N=C(R*R’;

R*is -C;-Cys alkyl, -aryl, ~(CHp)p-aryl, -(CHy)y-(3- to 7-membered monocyclic
heterocycle), -(CHa)y-(8- to 12-membered bicyclic heterocycle), -(CH;)n-(Cs-Cg
monocyclic cycloalkyl), -(CH;),-(C3-Cg monocyclic cycloalkenyl), -(CHy)n-(Cs-Ci2

15 bicyclic cycloalkyl), -(CH;),-(Cs-C)2 bicyclic cycloalkenyl), -C=C-(C;-Cygalkyl) or -
C=C-aryl,

R®is -C;-Cyg alkyl, -aryl, -(CHa)p-aryl, -(CHa)n-(3- to 7-membered monocyclic
heterocycle), -(CHy)y-(8- to 12-membered bicyclic heterocycle), -(CHa)n-(C3-Cs
monocyclic cycloalkyl), -(CH;)n-(Cs-Cg monocyclic cycloalkenyl), ~(CHz)a-(Cs-Ci2

20 Dbicyclic cycloalkyl), -(CH3),-(Cs-Ci2 bicycelic cycloalkenyl), -(CHa),-(C3-Cg monocyclic
cycloalkenyl), -phenylene-(CH,),COOH, or -phenylene-(CH,),COO-(C,-Cjg alkyl);

R is -H, -C,-Cyp alkyl, -aryl, -(CHy)g-aryl, -(CH;),-(3- to 7-membered
monocyclic heterocycle), -(CHy),-(8- to 12-membered bicyclic heterocycle), -(CHa),-
(C3-Cg monocyclic cycloalkyl), -(CH,),-(C3-Cg monocyclic cycloalkenyl), <(CHx)p-(Cs-

25 Cjp bicyclic cycloalkenyl) or -(CHa,)a-(Cg-Cy2 bicyclic cycloalkyl) and each n is

independently an integer ranging from 1 to 5.

In a further embodiment, compounds of Formula I are of the Formula Ia:

11



Band Care -OH Dis NHRL A and B are trans with respect to each other;
10B and C are cis with respect to each other; Cand D are cis or trans with
respect twoeacinssisher ; Rl is -C3-C8 nonocyclic cyecwealskyl2s88 to

7- menber ed nonocyclic heterocycle, or -C8-Cl2 bicyclic cycloal kyl; and R2
is -Hor -halo. 15In yet another enbodi nent, conpounds of Fornula | are of
the Formula Ib: (Ib) 20or a pharrfaceutigal |y Bcceptable salt thereof,
wherein Ais -CH2ONO2; WO 2011/ 0853 11/020808 B and C are -CH, D
is NHRL

(Ia)

or a pharmaceutically acceptable salt thereof,

wherein
5 A is -CH,ONO; or -CH,0OSO3H;
B and C are ~OH;
Dis
NHR'

Y
A
wf

A and B are frans with respect to each other;

b4

10 B and C are cis with respect to each other;
C and D are cis or trans with respect to each other;
R! is -C;3-Cg monocyclic cycloalkyl, -3- to 7-membered monocyclic heterocycle,
or -Cg-C 1o bicyclic cycloalkyl; and
R*is—H or —halo.

15 In yet another embodiment, compounds of Formula I are of the Formula Ib:

(Ib)
20 or a pharmaceutically acceptable salt thereof,
wherein

A is ~-CH;ONO»;

12



A and B are trans with respect to each other; 5B and C are cis with respect
to each other; Cand D are cis or trans with respect to each ot her;

R is -Cw6G2ommssswycl i c cycl oal kyl, -3- to 7-nenbered npooagediil®20808

het erocycl e, or -C8-Cl2 bicyclic cycloalkyl; and R2 is -H or --halo. 10In a
further enbodi nent the conmpound of Fornmula | is selected from Conpound A
HN/ L) B and C are —OH; ,,

((2R, 3S, 4R 5R) - 5- (6- (cycl opentyl am no) - 9H puri n-9-y1) - 3, 4- di hydr oxyt et rahyd
rofuran- 2-yl)nmePHyl nitrate, 15 20 Conpound B HN, j 1)

((2R, 3S, 4R 5R) - 5- (2-chl or 0- 6- (cycl opent yl apkno) - 9H purin-9-y1) -3, 4-

di hydr oxyt et rahydrofuran-2-yl)nmethyl nitrate,

(L
%

A and B are frans with respect to each other;

R2

5 B and C are cis with respect to each other;
C and D are cis or trans with respect to each other;
R' is -C3-Cg monocyclic cycloalkyl, -3- to 7-membered monocyclic heterocycle,
or -Cg-Cy, bicyclic cycloalkyl; and
R? is —H or ~halo.

10 In a further embodiment the compound of Formula I is selected from:

bs

T OH

Compound A

ow

H
ONO2

((2R.3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-y1)-3,4-dihydroxytetrahydrofuran-
2-yl)methyl nitrate,

20

13



5 Conmpound C HN. 7"0 sodi um
((2R, 3S, 4R, 5R) - 5- (6- (cycl opentyl ar ni no) - 9H puri n-9-y1) -3, 4-

t 0di hydr owpt2etwosksedr of ur an- 2-yl ) net hyl sul fate, Conpouna@cDus20dD020808

2011/ 085361PCT/ US2011/ 020808

((2R 3S, 4R 5R) - 3, 4-di hydr oxy-5- (6-(tetrahydrof uran-3-yl am no) - 9H puri n- 9-
yl)tetrahydcghipoand® yl ) methyl nitrate, 5 Conpound E

((2R, 3S, 4R 5R) - 5- (6- (cycl ohexyl am no) - 9H puri n-9-y1) - 3, 4- di hydr oxyt et r ahydr
ofuran- 2-yl)nethyl nitrate, 10 Conpound F

((2R, 3S,4R 5R) - 5-(6-(bicycle-12. 2.1, 1- hept an- am no) - 9H purin-9-y1)- 3, 4-
di hydr oxyt et rahydrof uran-2-yl)nethyl nitrathe, 1

HIOH

ONO2z
((2R,3S,4R,5R)-5-(2-chloro-6-(cyclopentylamino)-9H-purin-9-y1)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate,

Py,

HNHOH

Compound C

o
X

OSOsNa

sodium ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
10 dihydroxytetrahydrofuran-2-yl)methy! sulfate,
Compound D

Q

o

SR OH

o
I

ONO,

14



20 Compound G sodi um

((2R, 3S, 4R, 5R) - 5- (2- chl or 0- 6- (cycl ohexyl am no) - 9H puri n-9-y1) -3, 4-

5di hydr oxwoebraisysn of ur an- 2-yl ) met hyl sul fate, Conpound PHT/US2011/020808

((2R, 3S, 4R 5R) - 5- (2-chloro-6-(cyclohexylam no)-91-1-purin-9-y1)-3,4- di
hydr oxyt et rahydr of uran-2-yl) methyl nitrate, Conpound I

(2R, 3R, 4S,5R) - 2- (6- (cycl opent yl am no) - 9H puri n-9-y1) - 5-

ggéd r50>c(% ggn%é)éﬁ%&ﬁih EerR%f3%—%phygfoiyfjg-%—(tétg?ly%é)%llrgr?—%[]}Elglrlnin%()j-%ﬂ(—);%r&?%( PR
(2R, 3R, 4S, 5R) - 2- (2-chl or o- 6'}(1%'1%291%@}%1'1—@@1}?99% Higpge i n- 9-y1) - 5-

(hydr oxynet hyl )t et rahydr of uran- 3, 4-di ol (N6 Cycl opentyl adenosi ne (CCPA)),
or a lOpharmaceutically acceptable salt thereof

5 Compound E

ONO,
((2R,3S,4R,5R)-5-(6-(cyclohexylamino)-9H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-
2-yhmethyl nitrate,

10 Compound F

B

TNIOH

own

ONO, H

((2R.3S,4R,5R)-5-(6-(bicycle-[2.2.1]-heptan-2-ylamino)-9H-purin-9-yI)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate,

20

15



In a further enbodi nent the adenosi ne receptor Al agonist is Conmpound A, ((
2 R3 S 4R 5 R -5 -(6-(cy clopentylam no)-9H purin- 9-y1)-3

, 4- di hydrweybetessdsydr of uran2-y 1 )nmethy 1 nitrate, or apphlaso®aenisogal |y
acceptable salt thereof. 15 In still another enbodi nent of the ophthal mc
conbi nati on, the adenosi ne receptor Al agonist is Conpound A,

((2R, 3S, 4R, BB®mBua8-( cycl opent yl am no) - 9H puri n-9-y1) - 3, 4-

di hydr oxyt etrahydrof uran-2-yl)nethyl nitrate, and the prostagl andi n anal og
Lat anoprost. WO 2011/085361PCT/ US2011/ 020808 It may be hel pful to provide

definitions of certain terns to be used herei nl ess defined otherw se,
all technical and scientific terns used herel e the sane neaning as is
comonl y understood by one of skill in the 2 o mhlch this invention

bel ongs. The invention provides for a conblnatlon of therapeutic agents and
adm ni stration of the 5conbination of x to treat elevated intraocul ar
pressure (TOP), as well as condltlon ca se y el evated 10P. A used
herein, a "conbination of agents” an terns refer to a conbi nation

of two types of agents: ) adenosine r ceptb b agoni sts (e.g. conpounds of
Forrmula 1) and/or pharnacologlcall. active netabolites, salts, solvates and
racemat es of adenosi ne receptor AI oninst s and (2) prostaglandln anal ogs
(e.g. 10l atanoprost) and/or phargfcologically active netabolites, salts,

sol vates and racemates of prost glanq;n anal ogs. Pharnacologlcally active
met abol i tes include those that &F%®%@inactive but are converted into

phar macol ogi calsh¥iuacl 2.8 Sk 516)-3-0-tNerdQdy Bk mdm?mmlsdrﬁm n-3.4-
15Admi ni stration of the conbination includes adm nistration o the

combi nation in a single féhydoayictahyskolyrint2-dbsade! sWftn, adm ni stration of
t he individual agents of the conbination concurrently but separately, or
adm ni stration of the individual agents of the conbination sequentially by
any suitabl €omputied HThe dosage of the individual agents of the conbination
may require nore frequent adm nistration of one of the agents as 20conpared
to the other agent in the conbination. Therefg to permt appropriate
dosi ng, packaged pharmaceutical products nmay ai n one or nore dosage
forns that contain the conbination of agents, "and one or nore dosage forns
that contain one of the conbinations of agents, but not the other agent(s)
of the conbination. 25An "effective of a conbination of agents

(e.g. an adenosi ne receptor Al agoni&t / //L\
=
N

N
Ct

"”””OH

0

H
ONO,

((2R,3S,4R,5R)-5-(2-chloro-6-(cyclohexylamino)-9H-purin-9-y1)-3,4-
10 dihydroxytetrahydrofuran-2-yl)methyl nitrate,

16



and a prostaglandin analog) is an anount sufficient to provide an
observabl e i nprovenent over the baseline clinically observable signs and
synpt ons wb 20hessapr essi ve di sorder treated with the comroirnsteonos89The
term-treat” is used herein to nean to relieve, reduce or alleviate at

| east one synptom of a disease in a subject. For exanple, in relation to
gl auconm, tgnfRuAuItreat” may nmean to reduce or alleviate el evated

i ntraocul ar pressure. Wthin the nmeaning of the present invention, the term
"treat" al so denotes to arrest, delay the onsé¢ WO

2011/ 085361PCT/ US2011/ 020808 (i.e., the perigd lor to clinical

mani festation of a disease) and/or reduce the risk of devel oping or
worsening a disease. The term-protect’ is lused herein to nean prevent,
delay or treat, or all, as appropriatg, dévehopnent or continuance or
aggravation of a disease in a subject\5 Jhe tlerm"subject” is intended to
i nclude ani mal s, which are capabl e of pSuf fromor afflicted with

el evated 10P, as well as conditions used by el evated 10P. Exanpl es of
subj ects include mammals, e.g., hu .f49gds, cows, horses, pigs, sheep,
goats, cats, mce, rabbits, rats, transgeni ¢ non-human animals. In
certain enbodi nents, the 10subjeft is:a human, e.g., a human suffering
from at risk of suffering fromgor potentially capable of suffering from

| OP, or conditions cause | evat ed 10P. The "about."_ or

" appr oxi mat el y" usual @’ﬂ%%émﬁf@l’(ﬁyﬁﬁﬁﬁntﬂﬁ‘?“gloé)'%?%‘fr%ﬁ?bﬁ"t hin 10% and
most pref er abliyy @btyrheti¥1§tBkdhyaforetn 8 BUNE INY el LiBp&ityraBgRincALPRNNakd vel y,
15especially in biological systens, the term "about”™ neans within about a
log (i.e¥, an order of magnitude) preferably within a factor of two of a
gi ven vaIueCOTh%ugagrof the terns "a" and "an" and "the" and sim|lar
referents in PRS"Cont ext of describing the invention (especially in the
context of the following clains) are to be conmstyrued to cover both the
singular and the plural, unless otherw se i ed herein or 20clearly
contradicted by context. The terns "conprisging,” "having," "including," and
“containing" arc to be construed as opgn-ended terns (i.e., neaning
"including, but not limted to") unlafs fhérwi se noted. Recitation of
ranges of values herein are nerely intended 0 serve as a shorthand nethod
of referring individually to each sepgratevvalue falling within the range,
unl ess otherw se indicated herein, 0. each separate value is

25i ncorporated into the specificati as"¢f it were individually recited
herei n. Enbodi ments of the presen# inyention provide conbi nati ons useful
for treating reducing and controllingznornmal or elevated intraocul ar

pressure (I OP) and/or treating Iaucoma. . ,
(2R,3R 48,5 R)—2—(2—chloro-6—(%yclopentylammo)-9H—purm—9—y1)—5—

(hydroxymethyl)tetrahydrofuran-3,4-diol (N6 Cyclopentyl adenosine (CCPA)), or a

10 pharmaceutically acceptable salt thereof.

In a further embodiment the adenosine receptor A, agonist is Compound A,
((2R.3S.4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-

2-yl)methyl nitrate, or a pharmaceutically acceptable salt thereof.
In still another embodiment of the ophthalmic combination, the adenosine receptor A;

agonist is Compound A, ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-ylymethyl nitrate, and the prostaglandin analog Latanoprost.

17



Adenosine is a purine nucl eoside that nodul ates many physi ol ogi ¢ processes.
Cel lul ar signaling by adenosi ne occurs through four adenosi ne receptor

subt ypes:wall2p1148536213, 30and A3 as reported by Ral evi c pamaisBunmbasok
(Pharmacol Rev. 50:413-492, 1988) and Fredhol m BB et at (Pharmacol Rev.
53:527-552, 2001). In the eye, adenosine A1 WD

2011/ 0853619@%&1&2&1&&1&3@8&%6 Mﬁl}iﬂi@fs o2gerdis tedmb @B udec@etdih. NUERss I abbi ts
and m)nkeys (T| ye Res. 64:979-989, 1997; Crosson CE. J
Phar macol ﬁ@%herwg a”é?@“??éandl@%mférﬁ‘%imﬁ\ﬁsﬂhh‘?wné‘tav%ﬂ ¢ SEmC JIPRAE macol .
134: 241- 245 t: sine Al
recept or ag%snligg?%}qoﬁwdggg%aﬁrgrogg? Iftglﬁg lgg{%\i&éﬂ? :(%r% {hgsﬂitn %%v?/ng)gﬁﬁ%ay vi a
5t he trabecul ar neshwork (Husain S et al. J Pharmacol Exp Ther. 320:

258- 265, 200/ investbugird ddesabr 4 0fnvinatiat btherppéunoayenthasd fihinbeeforexahaided.

I n one enbodi nent, provided herein is an ophthal mc_conbination or kit for
use in r%dub‘?rﬂ@n?tﬁ{nroééé‘ﬁﬂt%lp tb‘?aéE@ﬂ?’t@‘?”@@ﬁﬁw‘l?@r?@mﬁ)(l%ﬂ) ateRbes pnditiespt or

AL agoni st anded b) civiPRI1A0h A0 eanal A% it aS rhibof eI g AERo0U ar

pressure in an eye of a subject. 10In one enbodi men e prostagl andin
anal og i s self@de edombmmwra@%tmpywtof aperEv.dpy mk*animmmpermsrt/@n@goamw (e.g.

bi matoprost, In a t,{r e di pent, t he rost ndi n | at anopr ost .
I'n anot her SHIEYT &%W&%é@m@wfﬁa‘f %glﬁﬁ‘ﬁggaﬁﬁﬁ? I§‘t6tai%8 %ﬁt%ﬁ%llvﬂcs I'n
anot her enbagi medhateiraMedRthehedepid AlSagam@@tah@@)gfroiwga{dlmwwgsr(@ -tension
gl aucoma, conprising admnistering to an affected eye of a subject an

ef fect i Vb algtiaprost a@d/qraé@ﬁﬂméqgrwy@pu@bms@bﬂldemé}msqﬂa@tampirr@gqmat%n .
anot her g@&g&gg lggaeh dpﬂan%cpxo§§ ofl 1L J%qgeﬁ%ofxgés% &h@@th%fh@ aggpgl sing

adm ni sterl d eye o |ve anoun

combi nat i onineétivedmparendnyereddnth ghanepobgically actardbimes inehbbellywert, provi ded
herein is a pethod of treating POAG conprising admnistering to an

af fect ed ey@OPISYadqIhj ect an effective anount of a conbination of Conpound
A and 20l atanoprost. In one enbodi nent of the conbination, about 0.05 ng/m
to about 7.0 ng/m of Conpound Ais applied to an affected eye of a subject
from 1 too 4Atdinmasiraianloythelcambmatieniredi cgendrpinéﬂmdon 20thz @omginefioCorpougid A is
applied to an aff.ected.eye a 0 to.4 times daily. In one
enbodt ment, CABBHESS o GG 8 Rans G DB irRatiod T SR b eaeye ot a
subj ect fromrﬂblh@m% dohdEendabliysepdia@ ! orpauitkstAtiean! Be indbidadngphsber ed in
drops, e.g.,1 to 2 drops. In _one enbodi nent about 30 Sﬂglrﬁl to about 50

ug/ mL of t hicspostnagpmsrdrentiady RNy setabls mitcaf fhedosteeay dhe indivishie! aaepisdi nment
the subject i g, @orﬁiﬁ%ﬂmm ylleé {rémo?&@g@leﬁ%ﬁlﬁfkha&&{@@&{é%%t&f%%%%}” a | can
Ir ates al

contain one or nore c I nvention cont errpl

enant i omer sgonthaast enkeoomesagennid thd ocdmisiegionf Thordfark as permit appropriate
dosing, packaged pharmaceutical products may contain one or more dosage forms that
contain the combination of agents, and one or more dosage forms that contain one of the

combinations of agents, but not the other agent(s) of the combination.

25 An “effective amount” of a combination of agents (e.g. an adenosine receptor A agonist
and a prostaglandin analog) is an amount sufficient to provide an observable
improvement over the baseline clinically observable signs and symptoms of the

depressive disorder treated with the combination.

30 The term “treat” is used herein to mean to relieve, reduce or alleviate at least one
symptom of a disease in a subject. For example, in relation to glaucoma, the term
“treat” may mean to reduce or alleviate elevated intraocular pressure. Within the

meaning of the present invention, the term “treat” also denotes to arrest, delay the onset
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30t hereof. Furthernore, certain enbodinents of the present invention

conpri se pharnmaceutically acceptable salts of conpounds according to

Formul a IwoBhawesssseut i cal |y acceptable salts WO PCT/US2011/020808

2011/ 085361PCT/ US2011/ 020808 conprise, but are not limted to, soluble or
di spersible forms of conpounds according to Fornula 1 that are suitable for

treatment of; diigeAsRdWrioh iR HRnHade RN ARl 8seald) 8rd/Sr UGS @S righ bergi ¢
reactions or toxicity. Representative pharnmaceuti cal nglaccept able salts

i ncl ude, butlevgtaingoer Werpdnikga discasacile Eai piadert Silused bueh tagicae ercar,
citrate, bepzoate, 5lactate or .phosphat basic addifion sal such as
Ktnum so gy et alalim rafoaf B TRt SRR R B MR B A

agoni st" neainsasath Abubjgoni st that has an affinity to the receptor while

si mul taneously having a lower affinity for the A2 and A3 adenosi ne

receptors. Conpounds A to J as described herein have affinities to the Al

recept or 10‘?‘9@&5&13‘%@3\” inﬁgﬁ&rd,tls?ﬁﬂ%%'h%irﬁ 15, BSREE bl G pd bHfeRRg HBmt he A2A
and A3 receptors. 1 selectivity data ?or conpoun}as Ato J |%
summari zed omaftlheedTaiblh elchatdi)P,Gs npdun doiditi¢is ca@su)y SPORENCYPAIExARAles

SELECTIVITY [K ' >
01[ su%ﬁ“‘zc&r}rqgl{ukg rﬁ\%&pngg, e@l, hﬁ‘r?r’lans, dogs, cows, horses, pigs, sheep, goats, cats,
mice, rabbits, rats, and transgenic non-human animals. In certain embodiments, the
10 subject is a human, e.g., a human suffering from, at risk of suffering from, or potentially

capable of suffering from IOP, or conditions caused by elevated IOP.

The term “about” or “approximately” usually means within 20%, more preferably within
10%, and most preferably still within 5% of a given value or range. Alternatively,
15 especially in biological systems, the term “about” means within about a log (i.e., an

order of magnitude) preferably within a factor of two of a given value.

The use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or
20 clearly contradicted by context. The terms “comprising, “having,” “including,” and
“containing” arc to be construed as open-ended terms (i.¢., meaning “including, but not
limited to”) unless otherwise noted. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring individually to each separate value

falling within the range, unless otherwise indicated herein, and each separate value is

25  incorporated into the specification as if it were individually recited herein.

Embodiments of the present invention provide combinations useful for treating reducing

and controlling normal or elevated intraocular pressure (IOP) and/or treating glaucoma.

Adenosine is a purine nucleoside that modulates many physiologic processes. Cellular

signaling by adenosine occurs through four adenosine receptor subtypes: Ay, Aaa, Azp,
30 and Aj; as reported by Ralevic and Burnstock (Pharmacol Rev. 50:413-492, 1988) and

Fredholm BB ef a/ (Pharmacol Rev. 53:527-552, 2001). In the eye, adenosine A
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receptor agonists lower IOP in mice, rabbits and monkeys (Tian B ef al. Exp Eye Res.
64:979-989, 1997, Crosson CE. J Pharmacol Exp Ther. 273: 320-326, 1995; and Avila
MY et al. Br J Pharmacol. 134:241-245, 2001). While other publications have noted that
adenosine Al receptor agonists in the eye target the conventional outflow pathway via
the trabecular meshwork (Husain S ef al. J Pharmacol Exp Ther. 320: 258-265, 2007),

reduction of IOP via other pathways has not been excluded.

In one embodiment, provided herein is an ophthalmic combination or kit for use in
reducing intraocular pressure, comprising i) an adenosine receptor A agonist and ii) a
prostaglandin analog for use in reducing intraocular pressure in an eye of a subject.

In one embodiment the prostaglandin analog is selected from latanoprost, travoprost,
unoprostone and bimatoprost. In another embodiment the prostaglandin analog is
latanoprost. In another embodiment provided herein the A; agonist is Compound A. In
another embodiment, provided herein is a method of treating normal-tension glaucoma,
comprising administering to an affected eye of a subject an effective amount of a
combination of Compound A and latanoprost. In another embodiment, provided herein
is a method of treating OHT, comprising administering to an affected eye of a subject an
effective amount of a combination of Compound A and latanoprost. In another
embodiment, provided herein is a method of treating POAG, comprising administering
to an affected eye of a subject an effective amount of a combination of Compound A and
latanoprost. In one embodiment of the combination, about 0.05 mg/ml to about 7.0
mg/ml of Compound A is applied to an affected eye of a subject from 1 to 4 times daily.
In one embodiment, about 20-700pg of Compound A is applied to an affected eye of a
subject from 1 to 4 times daily. In one embodiment, about 20-350ug of Compound A is
applied to an affected eye of a subject from 1 to 4 times daily. The Compound A can be
administered in drops, e.g., 1 to 2 drops. In one embodiment about 30 pg/ml to about 50
ng/ml of the prostaglandin is applied to an affected eye. In one embodiment the subject

is a human.

It is recognized that compounds of Formula I can contain one or more chiral centers.
This invention contemplates all enantiomers, diastereomers, and mixtures of Formulas I

thereof.

Furthermore, certain embodiments of the present invention comprise pharmaceutically

acceptable salts of compounds according to Formula I. Pharmaceutically acceptable salts
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comprise, but are not limited to, soluble or dispersible forms of compounds according to

Formula I that are suitable for treatment of disease without undue undesirable effects

such as allergic reactions or toxicity. Representative pharmaceutically acceptable salts

include, but are not limited to, acid addition salts such as acetate, citrate, benzoate,

lactate, or phosphate and basic addition salts such as lithium, sodium, potassium, or

aluminum.

As used herein, the term "A; agonist” means an A agonist that has an affinity to the A,

receptor while simultancously having a lower affinity for the A, and Az adenosine

receptors. Compounds A to J as described herein have affinities to the A1 receptor

considerably greater than their respective affinities to the A,A and Aj receptors. The A

selectivity data for compounds A to J is summarized in the Table below.

Compound Ay (Ki (nm)) A>Agp A>A3
POTENCY SELECTIVITY SELECTIVITY
[KiA;(nm)/KiA(nm)] | [KiAz(nm)/KiAj(nm)]

Compound A 0.97 4837 725
Compound B 2.63 1593 195
Compound C 4.05 2250 251

Compound D 10.6 > 9434 202
Compound E 1.32 878 1098
Compound F 1.47 3945 260
Compound G 1.36 200 130
Compound H 8 192 167
Compound I 2.3 345 313
Compound J 0.83 2735 50

Methods that can be used to synthesize these compounds are described below.

The term "C;-C ;5 alkyl" as used herein refers to a straight or branched chain, saturated

hydrocarbon having from 1 to 15 carbon atoms. Representative C1-C;s alkyl groups

include, but are not limited to methyl, ethyl, propyl, isopropyl, butyl, sec- butyl, tert-

buty, pentyl, isopentyl, neopentyl, hexyl, isohexyl, neohexyl, heptyl, isoheptyl,

neoheptyl, octyl, isooctyl, neooctyl, nonyl, isononyl, neononyl, decyl, isodecyl,
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Compound J 0.83 2735 50 Methods that can be used to synthesize these
conpounds are described below. The term"Cl-C15 al kyl" as used herein
refers towe2etwmsmht or branched chain, saturated hydroearhspotharisng from 1
to 15 carbon atoms. Representative Cl-Cl5 al kyl groups 15include, but are
not limted to nethyl, ethyl, propyl, isopropyl, butyl, sec- butyl, tert-
buty, pentyhgodesdpenkyyl, dodeoyentdgtyl, feexgdey! arrighexyitcyl Naehexmbodinept, e,

i soheptyl i sononyl , neononyl,

, oct yl |so neooc nyl
decyl, isod a;% g‘%@f S Fes @ﬁ%Béééiwwﬁjéb%fﬁ@gya%wupm@&yp
dodecyl , trt@ﬁ@é’élkyl? ebﬁﬁd@wlc@@ﬁ D@@E@ﬁ@CN(R)J DNP{@%()?@‘Q& 5l gHR RfipEl- C15

al kyl group is substituted with one or nmore of the fo rou -halo
-0- (C1-Ce aihkagincach BHis indaendegtpR ] or uogbeYiMfed--NgR)s2]kyl. Mﬁﬁéﬁ)lﬁdlwed ct(eO) NHRI
groups erei i pendently -H or unsubstituted -Cl-C6 al kyl,
Unl ess r%dlg éﬁgﬁgﬁ%ugﬁ StEﬁ%galkyl is unsubstituted. The term"Cl-Cl ()
al kyl" as used herein refers to a straight or branched chain, saturated

hydr ocar bonThawing cf Qpauky t' Qs L@ d0RFIP e Bl 08B strﬁgﬁr&w&ﬁ&d Mﬁn@lsat&lla%dal Kyl
groups include, but are not limted to msth%p et hy propyl, isopropyl,
W

butyl, sec- hysipgarbon Iéafvtrmfmm 1 tpdfcgibon jagwpse Seﬂt?éldpé?nt@nb alkmbgayum
isohexyl n XY e 0 I Oneo ct yil
neooct yl ng{r%&% tLut alt% rl%tt %’mﬁted?o Q}%Rﬁyy e(t]h r?py O(X‘(C)]gl)flob r%l %eeco utéfijttéﬂ In one

enbodi ment , biithe pGﬁtleﬂsoﬁ)ént@l K@Upe@t&(}lﬂlﬁxj’l&sshﬁa@l inoiiead], Wepihl, @oBemy]l, nor e of the
foll ow ng groups: -halog, -0-(Cl-C6 alky -CN, - COOR 0) R
-N(R1) 210°- m@em)v&2)9%rlSOOGj(Yé)Wtylgp@@ésHWVbmﬁor@a&h dgeyT; 1§046ﬁﬂeaﬁ ndent |y

y Esggsglntsﬂ Pg%?d%&tleﬁl one Shib&in®nkhe €U0 LRy AGFR LB it bEwith ofd Or RbkYE 18
the following groups: -halo, -O-(C,-Cs alkyl), -OH, -CN, -COOR’, - OC(O)R’, -N(R'),, -
NHC(O)R' or -C(O)NHR' groups wherein each R' is independently -H or unsubstituted -

C;-Cg alkyl. Unless indicated, the C;-C,¢ alkyl is unsubstituted.

15 The term "C,-Cgq alkyl" as used herein refers to a straight or branched chain, saturated
hydrocarbon having from 1 to 6 carbon atoms. Representative C;-Cg alkyl groups
include, but are not limited to methyl, ethyl, propyl, isopropyl, butyl, sec- butyl, tert-
buty, pentyl, isopentyl, neopentyl, hexyl, isohexyl, and neohexyl. Unless indicated, the
C1-C6 alkyl is unsubstituted.

20 The term "aryl" as used herein refers to a phenyl group or a naphthyl group. In one
embodiment, the aryl group is substituted with one or more of the following groups: -
halo, -O-(C-C¢ alkyl), -OH, -CN, -COOR', -OC(O)R', -N(R"),, -NHC(O)R' or -
C(O)NHR' groups wherein each R' is independently -H or unsubstituted -C;-Cq alkyl.

Unless indicated, the aryl is unsubstituted.

25  The term "C3-Cg monocyclic cycloalkyl" as used herein is a 3-, 4-, 5-, 6-, 7- or 8-
membered saturated non-aromatic monocyclic cycloalkyl ring. Representative C;-Cy
monocyclic cycloalkyl groups include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. In one embodiment, the C3-Cg
monocyclic cycloalkyl group is substituted with one or more of the following groups: -

30 halo, -O-(C)-Cg alkyl), -OFH, -CN, -COOR', -OC(O)R’, -N(R"), -NHC(O)R' or -
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15The term"Cl-C6 al kyl" as used herein refers to a straight or branched
chai n, saturated hydrocarbon having froml| to 6 carbon atons.

Repr esentwDi2oa/0833606 al kyl groups include, but are not Ipcwiusea1to2oso®t hyl ,

et hyl, propyl, isopropyl, butyl, sec- butyl, tertbuty, pentyl, isopentyl,
neopentyl, hexyl, isohexyl, and neohexyl. Unless indicated, the Cl-C6 al kyl
i's unsubsti CYORMIR2ATOS WiRsEh cadyR"is aslepGREnMEIEbNudsabR1iSed OC B3CPARAY! group
or a naphthyl group. In one enbodinent, the aryl group is substituted with
one or nor eVstess hdiceisd] BRiCng-sgrenpesclic-cygblabiy! ispme@sticggedal kyl ), -OH, - CN,
-COOR, -0C(0O)W -N(R1)2, -NHC(O)R or - C(O)NHR groups wherein each Rl is
i ndependent -H o substituted -Cl - al kyl . Unle I ndi cated, ,the aryl
i's unsubsti?ﬁ &g §§¥%&“P@FW#”&§9%%&%$ﬁ§8@$?¥@e%yhﬁégfk@} “§§%b§%%'herein
is a 3-, 4-mebrbere@non-bror@dticBnonRIBIRY @Eb® W 13 LBV 3EQMBEd Gdporagycl i ¢
cycl oal kyl riqﬁé?Representative C3- C8 nonocyclic cycl oal kyl groups i ncl ude,

but are hot P4t bay. by, Wiigk isoist aigyiaticdy i teSarprcrsiege apemey kY Eypciroiexy|
Cyc'OheptylS%E@wﬁ%ﬁhﬁ%ﬁ%ﬁkmzﬁ%g?ﬂ?? Hgﬁﬁhﬂ?Q&mﬁ%@ﬁy&%&éﬁ{%ﬁﬂﬁB%&hbC

cycl oal kyl oup I's substitut or noré o owi'ng groups: -
30hal 0, - 0- (Llealtngl kyl), the Grbor Edin te GATR the +OECEUPS are-aNadNe? remNHC( 0) R or

- WD 2011/ 085361PCJ/ US2011/ 020808 C( 0) NHR groups wherein each R is

i ndependent WWWHE@}%&?B@PV? ted ™ C%&%%V%Wl.ﬁe‘mlg&%’s i”?fé‘i“@a ddre iHe C3-C8

monocyclic pyab@a), kydioprs Slbblihyads 3° n$3cyeRo JERR ic
cycl oal kenyl " as Gs%d %e?%?ﬁ%?s aﬁgﬁﬁ,4§F9§9F@%@%n§?q§§>8_ ﬁg%%gred

non- ar ohfat i eychnsoyichyle cxcdelizaend! 1.¢-cr¢lnexadienynlgcatioteptesyl, dde endocycl i c
5doubl e bon ut ich.i,s. n r omat i It js to be understood,.t.hat when
any two grog%éngté%?ﬁ%%Aﬁﬁ?ﬁ%?@%&é%@bg%ﬁa?ﬁkﬁ?%amﬁP%hc¥ %%ﬁ%ﬁllé%tached
forma C3- C8ydmnadiali, ¢ cyelatdeayl, 18rpulodcheri@dl dapnat@BbditenwhtieiC L he
two groups are attached renains tetraval ent. Representative C3-C8
nmonocycl i ¢ £yBBaekEn gyl gione Fuulstityge vaheonsat mareiof B felipwing

cycl opropen EYLliohpt Mﬁ,lgylz ypngukﬁﬂb NYhe |_Qpent gt N
Ocyclopenta%kg yl, dyclgﬂeiﬁ% Ig ?,3-cytlo é§éé§%ﬁ§¥§ c?%?%ﬁg%%g%%ﬁgrl,S-
cycl ohept adCEMNHR Trdupsywdicohie pachdt’ enipdepehd@yth- ¢l ol whelxtiatted ghyC, alkyl.
cyclooctenyl, 1,3-. cyclooctadi enyl, 1,4-cycloqctadienyl,

S B eyl obbkest PSR B f e B rarptkend e B i hocy o i o

cycl oal kenyl group is substituted with one or nore of the follow ng groups:

~hal 0, - O- (Ghe Qb)) bicy@heyc Ny SOFR @ herQFEO R 0= NORIZ. o N_- 1 O(0) R or

- 15C(0) NFI R graupg %%é?%in(gggﬁ R is |n§£pendenf?y “H or “unsubsti t ut ed

-Cl-Cs al kyimemUpled sgtuiatdi, oait-ematih diogsH C8ychmiad yickisgsteyc IReptckamat] veiCs-

unsubstitut Eg'bicyclic cycloalkyl groups include, but are not limited to, decahydronaphthalene,

20 octahydroindenc, decahydrobenzocycloheptene, and dodecahydroheptalene. In one
embodiment, the Cg-C3 bicyelic cycloalkyl group is substituted with one or more of the
following groups: -halo, -O-(C;-C¢ alkyl), -OH, - CN, -COOR', -OC(O)R/, -N(R')y, -
NHC(O)R' or -C(O)NHR' groups wherein each R' is independently -H or unsubstituted -

C,-Cg alkyl. Unless indicated, the Cg-Ci2 bicyclic cycloalkyl is unsubstituted.

25 The term "Cg-C); bicyclic cycloalkenyl” as used herein is a 8-, 9-, 10-, 11- or 12-
membered non-aromatic bicyclic cycloalkyl ring system, having at least one endocyclic
double bond. It is to be understood that when any two groups, together with the carbon
atom to which they are attached form a Cg-C; bicyclic eycloalkenyl group, the carbon
atom to which the two groups are attached remains tetravalent. Representative Cg-C o

30 bicyclic cycloalkenyl groups include, but are not limited to, octahydronaphthalene,

hexahydronaphthalene, hexahydroindene, tetrahydroindene,
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The term "C8-Cl12 bicyclic cycloal kyl" as used hereinis a 8-, 9-, 10-, 1 1-
or 1 2- nenbered saturated, non-aromatic bicyclic cycloal kyl ring system
Repr esentwDi2oa1/08536C12 bi cyclic cycl oal kyl groups i ncl udecthistoangosnot
limted to, decahydronaphthal ene, 20oct ahydroi ndenc,

decahydr obenzocycl ohept ene, and dodecahydroheptal ene. 1 n one enbodi ment,

t he C8-Cl2 Big. (l)g‘e g(y RALKYhe. GEOMPdIoPeSABS with one or nore of the
fol |l owi ng gro fdr h &JIC C@ée P el@é? b}%é&&@ -COOR', -0C(O)R,

-N(R) 2, - mrpben@CYLG(p@)‘«NHR, dgrabmli@hvméﬁm, m»cfehzd‘romptal@le; ndependent | y

cycl oal ES?“?@X&?} et a0 SabongFRe S GRSErvL By Eaa Rty “as”

used her el ncycSoa’ﬁkﬁ-groL@ris sﬂ&ﬁtutécﬂ-wﬂl@bneloﬁmomw@doWﬁf@-g’iéWIHaCo ba @GI]C| ic
cycl oal k rl n&dsyst em__havin | east one endo(ka/cl i ¢ doubl e bond. IS
Gk i

to be un er &t aBdDt UL WhenCaRR -6 (GHBups R e-odetHEY R vir- R (@ RETR gpens atom to
whi ch t hey e e

car bon at o g O e R Ty S e A A KM e DR

Repr esent at Cy€ 108 CIR 30brkkyctliicucsybdtvakcé&enyl groups include, but are not
limted to, octahydronaphthal ene, hexahydronapht hal ene, hexahydr oi ndene,

t et rahydr oi ndene, %\D 2011/ 085361PCT/ US2011/ 020808

oct ahydr obehBoEyR| SHERVE FBOURe 25 HiFdrSBEn 5085 49 ahappwHe! a selective adenosine

t et r ahydr obgnzacy | QRAGRUSAS < REGANMAr @NRRLAL GP&vevélﬁﬁng}’egé@B‘?@PaéRﬂ?

hexahydr ohept al ene, “and tetrahydroheptadl ene.”I'n one e I ment, the C8-Cl2
bi cycli ¢0 cytﬂdoathPmmhpmals substituted with one or nore of the follow ng
groups: -halo, -O(Cl- 5C6 alkyl), -OH -CN, -COOR, -0C(0)R1, -N(R1)2,

-NI-1C(0)R 1 0) NHR pswh ei n_each is independently 41 or
unsubst i t ut Eete%; @loa%‘%egﬂﬂi’?l‘rb@ 5 Rai'e Zfledgqrﬁi C8-C2 bicyclic

cycl oal kenyl is unsubstituted. The term "effective anmount” as used
herein refe an_ ) i 0 [ 4 st
Chat 1's. of f ot D Tor L fed R RE i AR ROE G IREL T 4o REaR 1

10r educi ng Mh-amatibumancyclieytlealky "1hawm¢h hsf t]nsenhghexrbenlatdnsf}eusé)ed:m -F, - CI ,

-Br or -1 to 7 menber eterocycle" refers to:

(i) a 3- orre@?aﬁ‘écﬁwn}‘éam 0P BIPEY |°ng § %Tk”&ﬁ’?@le&)&‘l% WGOLRh 1 of the
ring Ca'ifponar‘%ﬁfaﬂr@nﬁ%@cﬁ‘ﬁ@@yél@ﬁkﬂqg%h‘{‘éﬂ naam il rify Qfbod ASBThaRibebhi) a 5-,
6-, or menbered aromatic’or non- 15aromati c nonocyclic c%/cl oal kyl in

V\/m ch 1- 4 ofndepradenthgrepetsbnithe o) braS/@tobeéﬁe non—aromatlc 3-to embered

monocyclic heterocycles can be attached via a ring nitrogen, sulfur, or carbon atom. The
aromatic 3- to 7-membered monocyclic heterocycles are attached via a ring carbon atom.
Representative examples of a 3- to 7-membered monocyclic heterocycle group include,

20 but are not limited to furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl,
isothiazolyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl,
pyrimidinyl, phenanthridinyl, phenanthrolinyl, piperazinyl, piperidinyl, pyranyl,
pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,

25 quinuclidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thienyl, thienothiazoly],
thienooxazolyl, thienoimidazolyl, thiomorpholinyl, thiophenyl, triazinyl, triazolyl, In
one embodiment, the 3- to 7-membered monocyclic heterocycle group is substituted
with one or more of the following groups: -halo, -O-(C,-C¢ alkyl), -OH, -CN, -COOR, -
OC(O)R', -N(R", -NHC(O)R' or -C(O)NHR' groups wherein each R' is independently -

30 H or unsubstituted -C,-Cq alkyl. Unless indicated, the 3- to 7-membered monocyclic

heterocycle is unsubstituted.
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i ndependently replaced with a N, O or S atom The non-aromatic 3- to

7- menber ed nonoeyclic heterocycles can be attached via a ring nitrogen,

sul fur, owocarimsseat om The aromatic 3- to 7-nmenbered npooasedil®20808

het erocycl es are attached via a ring carbon atom Representative exanpl es
of a 3- to 7-nmenbered nonocyclic heterocycle group include, 20but are not
limted to fay@ayls- bunazandred bidylazlddyd  refer tdazmdyleny B, to mM-dazol yl ,

i sothiazolyl, isoxazolyl, norpholinyl, oxadiazolyl, oxazolidinyl, oxazonI
oxazol i di nyempgiefl gicgatigior nphrarearatisrbiaichy kyclptier amnthich anayr bothi gfahesefi ny | |

pi peri di nyl | I lyl,
pyrlda2|nyﬁhe%%é g%%§g§%l?%h%%ﬁﬁ&@?%ﬁ%&z%§£?¥%9$?%%@ﬁﬁoﬁ@%hkp%%&géf

pyri m di nylsephyebivitdia N/1Q oip¥ toad. Tmyhded2b chis olaed drelB Nyl 7- nkﬁﬂmahmdbmiyaanyl,
thi adi azinyl, thi dlazol %{hlenyl t hi enot hi azol yl , thlenooxazolyl

t hi enoi i da¥FgFycle ﬁh%ﬁ%ﬁ%ﬁ ORACIZENG 8i5h SrAN-arpMpLGiiRg oL ant -t i di yi | I n one
embodi ment . bfiGerdd nfchlodydMERBRIRICIRNALKGL CiaREHBIACYLL S BLOUR chibon
substituted with one or more of the foll om ng groups: - 8

al kyl), - OHjtomCNp ar QIR 8- to lbﬁ(@)h‘eted mf )y 2lic hd\H@Q}@)@'arﬁoattacmﬁcD‘)INHRlnggr oups

wh h R de 1 bstituted. - Cl- | kyl .
(ntess 1 nai Gar g B SR 1 e A o T e het B oy e Bre o
unsubsti t utigdited M&&Qﬂrﬂld@ﬁﬁ;’ﬂ%&%fdﬁm%%Qﬁ)@tﬁa&h%eﬁa%tmpﬁen 0 12-nmenbered

bi cyclic heterocycle refers to a bicyclic 8- to 12- nenbered aromatic or
non- ar olfat i kenpgelyl. Ocesbingly k penatiazphil ciengisszdyl. benasostzolfle of the rings

of the bi cYghi Lokl DG XRLAMAAY Sk dnlidh Scl00-SRLB0R 3 PR fependent |y

replaced wit atom
nmenber ed nondelycyli mdalmgﬂ endmlymiﬁ,anﬂdﬂah imbenzfised/tieoiaddzehiananddlplg. A
non-aromatic r

at t ached v.lamad@?wg l%ﬂquFB’&B @ﬁ%ﬂfylmdmyg&g%lfy no%ﬁﬁ%hﬁnyg fﬁﬁﬂﬁﬁ%ﬁﬂg .8_5 to

12- mﬂbere%tmgﬁy@ﬁ@l Erﬁfx@ﬁﬁ[ﬁ't‘%&a@c@o@&é@%ﬁﬁ?l \@tﬁh@dr&qagomn bgg atom
Exanpl es of 8- t ered bicycli'c heterocycles include, but are not

limitedisto, Xabémylrﬂrd@zmnybodlrb@rﬁz@ifchurlag;@tfatltferfith}ﬁ ofambzngd bicyclic
benzot hi op Obenzoxaz be zt hi azol trlazo

|
benztet 1 2ol rorbsio P S0s S oror i seRIEU T A0y gr o RS TREBREr hgp, ©
ci nnol i nyl , ((decaimydy, ogHi foNj MOOR| HHEWIRZ ONYR'),, Lmldgt@)rwlor -CroNHRYy|

|ndoI|Z|nyI i ndolyl , isobenzofuranyl, isoindazolyl, |50|ndolh%Il
SShyl ,

i soi ndol i nyHYOUIPSs‘ﬁShﬂE‘FIH@P‘PWIIS “Wﬁb%’tdﬁwy dil ﬁwmus@,tttaq%@o%ﬁsél&m
pht hal azi nyl, ;. grth?k-nt%l 1 3@@5{;&% blcgpw@esa%w is uh s YT R%@&gmamb' nyl ,
an e

tetrahydrqu|no I’ny ant enbodi nment ring of
t he -8-20t 0 ékampimniber plcbnlyicay ghdup” hetdepacydchobovgr oup can substl tuted W|th one
or nore of the follow ng groups: -halo, -0 (Cl aIkyI) -OH, -CN,

, ({%£ RL, -N(Rl)2, -NHC(0)R oups wherein each R
is |ndepend rhyaserplprmigpaiisay f%ﬁ@ablﬁefﬂl ées aﬁeﬂﬁlﬁrelw Bl qfrf&.ﬁ@@t@éléa the 8-

to 12- membegy gﬁr}?ﬂr cﬁla't(ﬁ*n BEX gﬁr%%Y&JngaohﬁdLi'ﬂﬁ&lpﬁgkEédfs‘?gclucﬁe%%@'ﬂ%@l‘irhx‘{&l

20exanpl es o | ene group re depicte
to sulfate, utrate acetate, oxalate, chloride, bromide, iodide, nitrate, bisulfate,

phosphate, acid phosphate, isonicotinate, lactate, salicylate, acid citrate, tartrate, oleate,
25  tannate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucaronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
cthanesulfonate, benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 1,I'-methylene-
bis-(2-hydroxy-3-naphthoate)) salts. The pharmaceutically acceptable sait can also be a
camphorsulfonate salt. The term "pharmaceutically acceptable salt" also refers to a salt
30 ofa purine compound having an acidic functional group, such as a carboxylic acid
functional group, and a base. Suitable bases include, but are not limited to, hydroxides of
alkali metals such as sodium, potassium, and lithium; hydroxides of alkaline earth metal

such as calcium and magnesium; hydroxides of other metals, such as aluminum and
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The phrase "pharnmaceutically acceptable salt,” as used herein, is a salt of
an acid and a basic nitrogen atomof a purine conpound. Illustrative salts
i ncl ude, Wwotwarmssssot |imted, to sulfate, citrate, acet atejusoxaloaises
chloride, bromde, iodide, nitrate, bisulfate, phosphate, acid phosphate,
isonicotinate, lactate, salicylate, acid citrate, tartrate, oleate,

25tannate, padiothefatad obidnds dmiate su@pSamlalseitut&USCH yaR:E-subBh18RH Saono-,
gentisinate, fumarate, gluconate, glucaronatc, saccharate, fornate,

benzoat e, gfutiarEkylHinE disyalohenagrainceriRgiyd suiTcopwidne: BenrdndN f onat e,

p-t ol uenesu e, at.en (| : YOV :

7 et byl enepRhy JRAGPATEAL S Lnfines oy by puris RO Sl srallsliiosy
accept abl e sahtas camoalbsn, dyerig(L-drypiwysthly hanake2-dadibxy-Tdrebtitelamine, or tris-
"pharmaceutically acceptable salt” also refers to a salt 300f a purine
corrpo_und5 hamyﬁﬁ”éﬂqe&é’ﬁg\e YAUHEE %’%&‘BW%E)lﬁ(yg‘ﬁé(ﬁiydaIQXéﬁé’ﬁ’Fb%‘Eylp‘ia@‘%i d
functional grauRN RNGEMAHDRRE - Bidrb RIS 1RASES ol Ik URro-B-EhyBhGif20K_ | 1 M ted

to, hydroxides of alkali netals such as sodium potassi'um ‘and [ithium
hydr oxi des wofthal-Kagliereniserand amenabcigusich as angating. lysizen dndréig higssi Thejterm

hydr oxi des of other..netals,  such,as;alun npumand. W :

2011/ 085361 PEFTUSS LU S J6EHEDH sl As TS a&lﬁ{gf%er(ﬁoaﬁﬁ“éms&f’mg‘}nds 48RC as
unsubst i t ut egbndcal RirEELEXY helsdre Heliedd DBIAG bolddind dasHedinks &l epeadtit nes,

di cycl ohexyl am ne; tributyl am ne; pyridine; Nnethyl, Nethylam ne;

di et hy! &hi nehentiea] berdp ARssedoldalashagilines depictabseluicaigeegbeisityafpldanm nes)
such as nmonE=.;: ki.Sr. ¢ ' - ' RRENES

2- hydr oxy-t fe?rrlqt o E’lft§ tﬁ g%{ %Ee\,ﬁﬁsgguéxfrtrﬂs ngg?[ﬁ%g%g{é@? ﬁ%f%)orﬁgttoﬁilfoa\ﬁ’kluﬁ}é}t s

N, N- di - | oweattaahédydndN-daalydr lmeyihdicataethagh kybs)ituant inbslpwsthie hlaas of the carbon

N, N-di et hyl - N- (2- .hydroxyet hyl )am ne or tri-(2-hydroxyethyl)am ne;
Nnet hyl - Dgﬂﬂ{fﬁ%‘ﬁ{é‘?}%&}?&t’éﬁ? o0 acids such as arginine, lysine, and the
| i ke. The term "pharnmaceutically acceptable salt" also includes a hydrate

of a purinercOoROLNRHe POIEENERLGAL 2 SAMALIVE 8S 2 ReFBh AR, SERLGEi ST ng
bol d and dashe%mﬁi ﬂg’%eto respr esent  10chem éa?’gonds.’ Tﬁ‘ésé b’(F)é{ud agggdashed
| i nes dépi cdogmbsiohute cswepigoahemistnan, pritndsal sdch anemionkkiye abiemanirator a

bstituent, | the pl ft tomt ich it is attached
and a dashed R noAsFERBThAL moUTHEEF EaEnro R birb Fhebcraia it ne

carbon at omptQumBiiGda himhs attached. 'Ile term"subject” as used herein is
a mammal, e.g., a human, nouse, rat, guinea pig, 15dog, cat, horse, cow,

pi g, or non-human primte, such as a nonkey, chinpanzee or baboon. In one
enbodi ment , Thhermonkay “trsatad.Cynoatolegvs “mowkeyt.” incudsn heahinodihmeant o1 t he

IR T VR LTI T RN N T £ i
or causgd bycihhBeftRtR cedhis RhABHINNtY HigaAS MR REMPHsdsRAInadetidnbf eRKAtad N
enbodi ments, the treatnment conprises the induction of elevated .
f()P, followed by the activation of the compound of the invention, which would in turn
diminish or alleviate at least one symptom associated or caused by the elevated 10P.
For example, treatment can be diminishment of one or several symptoms of a disorder or
complete eradication of a disorder.
25
The term “use” includes any one or more of the following embodiments of the invention,
respectively: the use in the treatment of elevated IOP; the use for the manufacture of
pharmaceutical compositions for use in the treatment of these diseases, e.g., in the
manufacture of a medicament; methods of use of compounds of the invention in the
30 treatment of these diseases; pharmaceutical preparations having compounds of the

invention for the treatment of these diseases; and compounds of the invention for use in

the treatment of these diseases; as appropriate and expedient, if not stated otherwise. In
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| op, followed by the activation of the conmpound of the invention, which
would in turn dimnish or alleviate at | east one synptom associ ated or
caused bywoheralssisat ed | OP. For exanple, treatnent can lpetdispemiosdsoent of
one or several synptons of a disorder or conplete eradication of a

di sorder. 25 The term "use" includes any one or nore of the follow ng

enbodi nent spatictilbe diseaento reat@sdpackd thab Yiefdrhd M6 @sel 0T aldigpblieps BAat  Of
el evated 10P; the use for the manufacture of pharnaceutical conpositions

for use in PIEH iBERHRMEe sflc¢tnd FemalaqausPOA(yor OHA. t he manufacture of a
medi cament; net hods of use of conpounds of the invention in the 30treatnent
of these di seases; pharnmaceutical preparations having conpounds of the

i nventi on f dhe tehe “theat oetappokinitely? usidlgasess withth 2apoogsefofablyheithin
invention f use in the treatment . of these diseases; as ropriate and
expedi ent T6%natd g% Cr&@%éFWV&é‘}n %0(1’ Or}\?@“f‘éll BT ISP 020808

particul ar, cGesansashibRoRal dykRakete ansh ‘absutt RsnPhahsrdbed: { B (Useyof a
compound of the present invéntion are selected from gl aucoma, PCAG or OHT.

The t erm " abwart of magni@igpriosdcrakbevithingsiaeibt 9f trearis givarhvatue20% nor e
preferably within 5 10% and nost preferably still within 5% of a given

val ue or range. Alternatjvely, easpecially.in biologic ste the term
"about " neaﬁgué\()i F%n’gﬁ?) madfoé’g OE)i &8?? %FFT%}OO?J@QWQ&Y”%J&H}?%@E@@M ef erably
W thin a fagdceptabil fluWrhaf redendbl¥ENiyal Uedp. Af oHS 8RLBERRNN a dideret@¢ M a dr op” or
-drops” refers to a quantity of ophthalmcally acceptable fluid that

resenbl & aliqiiduplimgragpivalent wredoeibpdiormbatt 208 1dr o, alefuépe wt © aoadil qui d

vol une equiyv t. 10 | .. t ,301.. abqut 80
' rorers tPRR wiPiROE et OB e R Ry B bbb S .
about 30 ul atiomt &baut 80 ul. The foll owi ng abbreviations are used herein and
have the indicated definitions: CCPA is 2-chloro-N6-cycl opentyl adenosi ne;

CPA is N6- c¥cl opent yl adenosi ne; NECA i s o o '
he following abbreviations are used herein and have the indicated definitions: CCPA is

2-chloro-N6-cyclopentyladenosine; CPA is N6-cyclopentyladenosine; NECA is

15 adenosine-5'-(N-ethyl)carboxamido; NMR is nuclear magnetic resonance; R-PIA is N6-
(2-phenyl-isopropyl) adenosine, R-isomer; OHT is ocular hypertension or POAG is
primary open-angle glaucoma; HPBCD is hydroxypropyl B-cyclodextrin.

Dosages

The optimal dose of the combination of agents for treatment of elevated IOP can be

20 determined empirically for each individual using known methods and will depend upon
a variety of factors, including, though not limited to, the degree of advancement of the
disease; the age, body weight, general health, gender and diet of the individual; the time
of administration; and other medications the individual is taking. Optimal dosages may
be established using routine testing and procedures that are well known in the art. Daily

25 dosages for the compounds of formula I can be 10 pg to about 2000 pg.

The amount of combination of agents that may be combined with the carrier materials to

produce a dosage form will vary depending upon the individual treated.

Frequency of dosage may vary depending on the compound used and the particular
elevated IOP condition to be treated or prevented and the patient’s/subject’s medical
30  history. In general, the use of the minimum dosage that is sufficient to provide effective

therapy is preferred. Patients may generally be monitored for therapeutic effectiveness
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15adenosi ne- 51- (N- et hyl ) car boxam do; NWVR i s nucl ear magnetic resonance;
R-PIA is N6- (2-phenyl-isopropyl) adenosine, R-isonmer; OHT is ocul ar

hypert ensworonrosf¥edG i s primary open-angl e gl aucoma; HPPCDUSs01hpaosoxypr opyl
P-cycl odextrin. Dosages The optimal dose of the conbination of agents for
treatnment of elevated IOP can be 20 determned enpirically for each

i ndi vi dual  yghNghskROMeIRENRBR BPthe WDP!cofl&iRe N Belp dRad ¥apleeteQfwHiact or s,

i ncludi ng, though not limted to, the degree of advancenment of the disease,;
the age, bowyl! beefaghkiar tgéinse af omdaart skill feWdart and diet of the individual;
the time of adm nistration; and other nedications the individual is taking.
Opti mal  dos&gedosaayfope ces balprdpeted dywseiings sooutitimmat mstiggommdnpoocedur es

that are well .kno in.the ant. Dail dos far the.co unds of
formla I céhrlﬁaglo\%e%é”qu(%s éeﬁg{lpf apf@ﬁé’}/bogﬁoﬁeh%%ge 18?11}6 T mésor%rq%(r%lé §on of
agent s that fopmulabengonbi ned with the carrier materials to produce a dosage
formw Il vary depending upon the individual treated. Frequency of dosage
nmay vary de’Pl@J‘ﬂ‘ngo& ol o eInRLRe: MsatdioanthrieRenpiard tdmbdind o exafued1), OP
condition to be treated or prevented and the patient’ s/subi ect's nedical

30hi story. patigdaréy edmpauné Auged ebraskelarilin analned ssadetantraest) arepudseitdnent to

provide effgctive. t hera IS farr 2at; I TRV, I noni t or ed
for therapetu i08m§¥n?{e}% it @ée{sr?gggﬁ%%ﬁ%?ﬁg%églgé%]@@?% g%éutgcg ng assays
or tests sujcr@blatiofindisdibd heRicandiatié dnthbeinyg df n eat ed 1 A00 pnergntfedblywhi ch
will be famliar to those of ordinary skill in the art, The dosage form can
be prepHt ed!B) Var Pose chriventiit@nag i xathy! : B fRPHaelprhin aprlog abhr eoRiston
techni ques readily apparent to those skilled in the chem stry of drug

5f or mul at i ohks opfiveund raftpsciofiyéstnabiandgonttiredlosageast andpgaerniigionstdthedidapl e, a
conmpound of f | 140 i arly in

anal og, e. g?qrgéog’{ﬂ da%%]gr%lg]td)quérdg%\%@ggtnt? ggﬁ?tgﬁgg éon%r?ﬂlgtk?lgﬁg,?&t ogggg}é fornmns,
phar maceut i @gledconp asiilabing taackepiies mdent daalmihal minginebnds khosal 0sed
herein in a ratio in the range of 100:1 to 1: 100, nore preferably 101: 10-
1: 100, e.gthoseofskglinthqasg “e g. " 1 : 20 - 1 : 50 (prostagl andin anal og :
Al agonist). The optimumratios, individual and conbi ned dosages, and
concent tations of the drug conpounds that yield efficacy without toxicity

are based on the kinetics of the active
Pharmaceutical Compositions

The pharmaceutical compositions or combinations provided herein (e.g., a compound of
formula (1), particularly compound A, and a prostaglandin analog , e.g., latanoprost) can
be tested in clinical studies. Suitable clinical studies may be, for example, open label,

20 dose escalation studies in patients with clevated IOP. The beneficial effects on elevated
10OP may be determined directly through the results of these studies which are known as
such to a person skilled in the art. Such studies may be, in particular, suitable to
compare the effects of a monotherapy using the active ingredients and a combination of
the invention. In one embodiment, the dose of a compound of formula (I), e.g.,

25 compound A, is escalated until the Maximum Tolerated Dosage is reached, and a
prostaglandin analog is administered with a fixed dose. Alternatively, a compound of
formula (), e.g., compound A, may be administered in a fixed dose and the dose of the
prostaglandin analog may be escalated. Each patient may receive doses of a compound
of formula (I), e.g., compound A, either daily, or twice-four times daily. The efficacy

30  of the treatment may be determined in such studies, e.g., after 12, 18 or 24 weeks by

evaluation of symptom scores every 6 weeks.
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ingredients' availability to target sites, and are determ ned using nethods
known to those of skill in the art. 15 Pharmaceutical Conpositions The

phar macewvoeal1/o3835posi ti ons or conbi nati ons provi ded hererust@®1920808
conmpound of Ibrrmula (1), particularly conmpound A, and a prostagl andin
analog , e.g., latanoprost) can be tested in clinical studies. Suitable
clinical stygig&smiiR¥abéh of OFh-exarmtical cORBMaliBR6! the 204a86n ARG ¥ saltindNogy udi es
in patients with el evated 10P. The beneficial effects on elevated 10P may
be det erm niag: blineBeinl gffacheguglithtrpgard esylavintiop, dopysie rreggheen oferdnhibitiag known
as such to person skil KN, the art. .Such st.udi , v in rticular,
RO e ER SV AN SR v B T SR

i ngr edi ent ssiandffactcord ingirovard qublityhe life)\cemphed wilhm @oeotkebpdiapying ohlje dose
of a conpound of formul a 91) e.g.., 25conpound A, is escalated until the
Maxi mum ol eicatldhe Phrsmgesutisalbeastie inereientauise da thegroabinaton pahsdnyeation.
admnistered with a fixed dose. Alternatively, a conpound of fornula (1),
e.g., conpodrirtiacr beastiteayaeintha lawer dages of the petedngredienta vl therrembpasdionpl t he
prost agl andj g i%%}i%?@ ’!?%e *B&d??&aek%gf%- Hﬁ%@&l@ dBALL SR d.’ﬁ%%#ilg%?ﬂe}{ 6. daggs of a
conpound of "Tormula ?ﬁ , €.g., conpouhd A, “elrther dai y, or tw ce-four
tinmes dail ybuthhe #§d becapyicBof fitqently eatiok ntay nifyinisd tHeineidehced senergyoh
studies, e.qg., after 12, 18 or 24 weeks by eval yation of s tom scores
every 6 meeﬁ@?‘fV@FQ6?¥P®8§§Gﬁ¢¥ﬁVQX§§Bﬂfﬁ%@@@@@gTﬁﬁmﬁﬁﬁ¥ﬁF%ggéppﬁﬂsBT a
pharnacgytig?{ag&ﬂbination of the invention may result not only in a
beneficial e {ect, e.g. wth regard to alleviating, delaying progression of

or inhibiti e : 1B, ; : i ' tSiNg
benef i ci al i AR OTRChEURGT BRI kb ul Tl bpOSHOSHIRIASID, ¢
conpar ed wi & huatinpndtidtemapye appdyyihagpoutlcpllbofiectiot at kéuphai®Reedivi cal | y

active ingredients used i he comhi.nati on of the.inv ion. A further
benefit may’ émPﬁékuPHR%rﬂﬁé§é@“ﬁ?$9ﬂ%Eﬁ%¥m¥@néHG@@HP@Rb@ngF‘Fﬂﬁ%ﬂmlln

combi nati ony0f o4 gy bONERI AR AR MEr, YA HiterdtRE o@¥AIMkarateRah dnbRodBImages
need not on?y often be smaller but may al so be applied | ess frequently,

whi ch may dimmi doshe fome drie hde saperady wisedesaie lprof. si de- effects. This is in
accordance with the desires and requirenents of the patients to 10be
treated. |t Thsplonmachiiedtdowgosifiothios sépaveensdoimistrotigr oitiadle cemphiandsesayut i cal
conposition conprising a quantity, which be.jpintly therapeutically
effective abCP& ﬂ@gﬁb F@ﬁﬁ%ﬂﬁP8?f?@ﬂﬁ%ﬂﬁﬁgg%ﬁﬁ%ﬁﬁgkQP%%PHP%“€§ osition, a
cormpound of ,§ 8 fdhao {0 maNfaR (Raasibadandhifhai)ahoadmahubenadonptishgaed
together, one after the other or separately in one conbined 15unit dosage

formor in thwopsepatacgedhicrniusheiatfwshge PHenishieatE aei \CAMOMY68i t i ons
for separate admnistration.of b COr - : Hele ed in a manner
known p§£ sB? adgp%fgﬁggglg@%ﬁﬁ%%gﬁfﬁgpgﬁﬂﬂﬁgrﬁﬁﬁﬁ %} éﬁﬁ@%istration to
mamal s (wapiahhkoades enicamhisi} carrieed didiilngnthumans, conprising a
therapeutically effective amount of at [east one pharmacol ogically active
combi nat i ongormulations

The drug combinations provided herein may be formulated by a variety of methods

apparent to those of skill in the art of pharmaceutical formulation. Suitable

25  pharmaceutical formulations may contain, for example, from about 0.1 % to about

99.9%, preferably from about 1 % to about 60 %, of the active ingredient(s). It will be

appreciated that the unit content of a combination partner contained in an individual

dose of each dosage form need not in itself constitute an effective amount since the

necessary effective amount may be reached by administration of a plurality of dosage

30 units.

In particular, a therapeutically effective amount of each of the combination partner of

the combination of the invention may be administered simultaneously or sequentially
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20partner alone, e.g. as indicated above, or in conbination with one or
nore pharnaceutically acceptable carriers or diluents. Formul ati ons The
drug conbwoaviimsssepr ovi ded herein may be fornul ated by a&cvarscetip2ahs met hods
apparent to those of skill in the art of pharnaceutical fornulation.

Sui t abl e 25pharmaceutical fornulations may contain, for exanple, from about

0.1 %to ab@l‘tﬂin%%-(y%%er.pF@rfq&hﬂl@ld(t}ferrﬁéﬂq@@@ﬂﬁedﬂcif?{g 1oP aheudin® 0 He iBkntidie

active ingredient(s). It will be a Ereci ated that the unit content of a
conbi nat i onmpacemersecormdalinedatan erihe A oea &) inbseothasaatsutedige form
need not in_jt f irut | jace t y
effective a?réocaﬁt% Elﬁﬁjg/]?gozhlr%géﬁé%ﬂ%@wg ﬁ‘l&lrluxlgt r% %H(;(&?) (ﬁ)!ff?(gte Cﬁ)rlﬂl}rgg{;fcf% ﬁ%ﬁ gldosage
30uni ts. | nag@aptbleshlaformasihémagestyi @akdyengilfyeiotany erdenounéindy each of the
conbi nati on partner of the conbination of the invention may be adnm. ni stered
si mul t anzoudicipepticelly GErtiVaIRMPUNENGST 1 9aHY ObiemItiqady d@%ﬁ%?‘&f“?‘ﬂ@%t hod

of reduci ng) QPRAGERAS HiRHbELhBE. MY &RLi RNl BDEANBA b&ehckd dridm ni stration
of the first agent (a) in free or pharnaceutically accegt able salt form and

(ii) adm ni stmianatom dfthamvergemtmgble admihiseasedosepphtnaickiericnEimss ducioept abl e
salt form sinultaneously or sequentially in any aorder, .in.jointly

5t her apeut i ICPVSEPF@(‘?@P%;QY 8%3%?‘%@ & Yl%?%ordsé @?/C%rpgﬁnﬁ?% t;1()|!rrtnf'ent |y dosages
cor r espondi PR @mbRe 1RMBUNiEN desenshed dhespibsesthe uiendiafrduale ebi nati on
partners of the conbination of the invention nmay be adm nistered separately

at di f f & encompifreléonRir AR ONESH FEEV QT hhePrpPaln REWELRT BRI Y5 Wsanlyi ded
or Single CRmRaall hdGTB o HELASEARY Snbhife LR SIUALIS L LNgaRloR0
enconpasses e Use of a pro-drug of a conmbinati on partner that convert
in vivo to thdteoonip nattirent par thn eérmdadsiiokieridgias tnlst amtrpricted @ntdrdinglys
therefore to be understood as enbracing all such regi nens of sinultaneous

or alt er nat TR@etféRiat aBdke aNehchhe theedombigdivhpashat bmgloyed it the bembimbgspr et ed
accordingly. The effective dosage_ of each of the conbination partners
enpl oyed i nof he IRERBIHRAY S#Y SePEHing o BN PREIFUIREGOVRIYPIIE BaMEIAEGA! t he

parti cul ar : _ r : PPSi | : | : ndi tion
bei ng 11 2ar SRR Hlpl A RS 6 b SR . e Ao el
dosage regi rencdfThihehedmbgnsiom afthe henbinstent éfohe ingegtaings sdeki¢din

accordance with a varjety .of factors including the .nedic history of the

patient. A E‘?‘iOFﬁaEF%\W‘t{SP V%H% i%?%ﬁ%f“%‘i’%‘%‘%? y%éiw’ﬁ'emté’éynoﬁgga?tfef/‘?dét erm ne

and prescri pgyitihg o RS ordinary skill can readily determine and prescribe the effective
amount of the single active ingredients required to alleviate, counter or arrest the

20 progress of the condition.

The compounds according to formula I can be incorporated into various types of
ophthalmic compositions or formulations for delivery. Formula I compounds may be
delivered directly to the eye (for example: topical ocular drops or ointments; slow
release devices such as pharmaceutical drug delivery sponges implanted in the cul-de-
25 sac or implanted adjacent to the sclera or within the eye; periocular, conjunctival, sub-
tenons, intracameral, intravitreal, or intracanalicular injections) using techniques well
known by those of ordinary skill in the art. It is further contemplated that the agents of

the invention may be formulated in intraocular insert or implant devices.

The compounds of Formula [ are preferably incorporated into topical ophthalmic
30 formulations with a pH of about 4-8 for delivery to the eye. One such formulation is an
aqueous suspension formulation described in detail in PCT/US2010/054040, and

outlined below in the examples. The compounds may be combined with
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anount of the single active ingredients required to alleviate, counter or
arrest the 20progress of the condition. The conpounds according to formula
| can be wocorpsmied i nto various types of ophthal m c ecrpsetioonsss or
formul ations for delivery. Fornmula | conpounds may be delivered directly to
the eye (for exanple: topical ocular drops or ointnents; slow release
devi ces suchpkasalmhafgmau@u&de@aableq:rre@r\dﬁlveyeuﬂam@gaoglmnm{c@ﬁ in the
cul -de- 25 sac or inplanted adjacent to the sclera or within t he eye;

per i ocul ar , PEGHRIRTLEoRACTs, SUBEs eiviven chlptida dagmaer to fQﬁlfflraé}\ﬁQtl@@al sterge
|ntracanaI| I I

ordi nary sk? tﬁgnﬁ 1§ﬁ%$9ﬂ§}sHﬁh&? pclz1her g%ﬁ?%ﬁ%ﬁéﬁ%ﬂgmﬂhp Phe B egts of
t he |nventlbmdmmyvbgahompumahﬁm;mwmnmgmaﬁyuh&pwﬁh&&mbmomqmmpkanﬁadeV|ces.
The conpounds of are refer i nc ted into t ica

opht hal m ¢ g n‘g? %ﬁ%ﬂ@‘wq}‘ﬁl 2 P Gf ”Q%Bﬁf’pbi&‘ gﬁ’g’%?éyla\? © the eye.
One such fogmHeahi @Mhsi$ 130i8OVRQ YR Wﬁﬂé'%ﬁe%@%' E'oBchQl%ﬁ@EélQ@&h in
detail in PCI/US2010/ 054040, and outlined below in the exanples. The
conpounds ney bentgivrbiaped tmeaSW%EXDO%BI@mmUSQUS@mW p-

opht hal nol o bl e r8s& rf V|5005|ty
enhancers, @gglg%ex}/r n enﬁah%derfgéym o éﬁ\sfose }clJy R @H’ﬁceﬁ > and water to
form an aqUEﬂmsxypscS@nméteymamm@L MethyieH PIRRS lp@[}zvﬁfyl@@fdlliﬂb@d”l or BRehikbabm ¢
solution formnul ati ons nay prepared by dISSO|VInP a conpound in a

physi ol &Yi céﬂlnryveaféeéf;s@rémrléﬁ.tlseoﬁoaﬁvlétl%fq%agorbuﬁiwﬁ S%Fﬁ?lilﬂéﬁgeﬂfsrfén also

Opht hal m'c. SOkAL!0uIRY. hRGkHASHANCRNLALTRLATC Bk, AGEERE Bhb.sHEfact ant

to assist in disso e conpound. Furthernore; the o c solution
may cont ai noEmhagentinteni ficmeksieny itecesive ingordigw Inwtyl Hei clo;nbmstd hwitisa

hydr oxypr opyl clodextrin 1P1 hy.dr o cel .l ul os

v oxyot nyVERTTI G0 HPPRT OBy T MECHyIBr LY bat hati CERT LY ose,
pol yvi nyl pypdi@ldrg@nsieriRlophttlrhickg) fob@ubBbMPhey Be H&@aﬂe@%? R dpemdiag tHehe
fornulation in the conjunctival sac. Gelling agents can al so be used,

i ncl udi hy, euepayed in 3 hidrephitie basgerr¢naredafem Keecmaingjiomofy far exagemie.t o prepare
sterile Oph§h§%ﬂ3979b?hﬁHQ& L&Y% Hﬁﬁﬁ&mﬂggumsﬂ%iﬂﬁﬁ%ﬁﬁphyﬂfgﬁh&g) fusmay be

conbi ned w reservative in i ner al oil,
| i qui d | anobphmhal@ic mnépatrﬁme,t;sresieaxtawm ﬁtdetbmlcey aghithanredn@eporh@d mul at i ons
may be prepared by suspending the 15 conpound in a hydrophilic base
prepared fromthe conbination of, for exanple, carbopol-974, or the like,
accor di ng t6omReINdsBI Prsfrardicarbatinaisone comRingth X DYBUROSHsH A AMEiRS

g{)ﬁgg{jg;or‘ﬁxfg@&ﬁ%g To\(%tr gﬁgggra ﬁﬁgerﬁs &ﬁg&ﬂlé&él %Q?Na?e&ﬁ@?) &?m%/dr %‘?ﬁt&%%tl%&’mal

annuntsz@ufKHCkeﬂEniDOAQM&KNI@Eananp&hdemhswﬁxp&nbénedmgh@bmwatad 10P
and/ or naintaining‘nor _ ,
amount effective to control or reduce IOP," or more simply "an effective amount." The
compounds will normally be contained in these formulations in an amount 0.05 mg/ml
to 7.0 mg/ml but preferably in an amount of 0.4 to 7.0 mg/ml. Thus, for topical
presentation 1 to 2 drops of these formulations would be delivered to the surface of the

25  eye from 1 to 4 times per day, according to the discretion of a skilled clinician.

METHODS OF SYNTHESIS

Compounds according to Formula I can be prepared by using synthetic procedures

described in US patent 7,423,144, the disclosure of which is incorporated herein in its
30 entirety, as well as other published methods (see Cristalli et al., J. Med. Chem. 35:2363-

2369, 1992; Cristalli ef al., J. Med. Chem. 37:1720-1726, 1994; Cristalli et al, J. Med.
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20101' levels in POAG or 01-1T patients. Such anobunts are referred to
herein as "an anount effective to control or reduce 10P," or nore sinply
"an ef f ecwowveriassisnt . " The conpounds will normally be ceotraisped/ozesos hese
formulations in an anount 0.05 ng/m to 7.0 ng/m but preferably in an
anount of 0.4 to 7.0 ng/m . Thus, for topical presentation 1 to 2 drops of
t hese for rruta&m038314mu1lszm%ehnw@mﬂoﬁmtaheBz@ufgf Ll Ohet he0 2yeygsfrom 1 to
4 tinmes per _ day, accordlng to the discretion of a skilled clinician.

METHODS OF HE Y$$€@ﬁﬁbﬂﬁé§uéééﬁﬁéﬂﬁ§0W@“F%?ﬂﬁWa | can be prepared by
usi ng synthetic procedures described in US patent 7,423,144, the disclosure
of which is incorporated herein in its 30entirety, as well as other
publ i shed nBtieads! ﬂswmlﬁmhakdbﬂmabhgamc¢oﬂ&3m&ﬁnaEMEnﬂmﬁﬁeZQQB}ﬂ£369, 1992;
Cristalli et "1 Med 37:1720-1726, 1994; Cristalli et al, J. Med.
WO 2011/085%8 %ﬁﬁf@é‘@f’i‘%&‘g}éb@“@ﬁ@mﬂ 38:1462- 1472, 1995; and Camaioni et
al ., Bioorg. Med. Chem 5:2267-2275, 1997), or by using the synthetic
procedures outlined bel ow. Schenme 1 shows net hods for naking nucl eosi de
i nternedi ates that are useful for 5maeking the conpounds of the invention.
Schene 1 wherein R2 is as defined gqg The protected ri bose conpound
of Fornmula 1 can be coupled with a puri énc5npound of Fornmula 2 using

l'i thi um hexanet hyl di sil azide and trimethylsilyl tr@flate f ol | onedciby

15acct oni de renoval using tgjifl uoroacetic aC|d nOVi de nucl ey
internediatégD Phul ay.3 ¢ nd ahgwmscgrres on her anoneﬁﬁ f AFor nul a
4. Sinmilarly, /ri bosé |g et caH g c with &
conmpound of For @ 2 u&in@ | 'R qgn1hexanet i silazideé d i met hyl silyl
triflate to prov acetonlde pr ot ect ed HO OH HO  OH

4

cl
| N \N
AcO™%, OAC ¢ :Ijk)\ ¢ :ﬂj%;\
<:(k 1. LIHMDS, A o NOR, A o O NTONR,
g R, 2 TMSOTT E Z
0_0 0_0
5 : 6 25N

wherein R, is as defined above.

The protected ribose compound of Formula 1 can be coupled with a purine compound of
Formula 2 using lithium hexamethyldisilazide and trimethylsilyl triflate, followed by

15 acetonide removal using trifluoroacetic acid to provide nucleoside intermediates of
Formula 3 and their corresponding other anomers of Formula 4. Similarly, the ribose
diacetate of Formula 5 can be coupled with a compound of Formula 2 using lithium
hexamethyldisilazide and trimethylsilyl triflate to provide acetonide-protected
nucleoside intermediates of Formula 6 and their corresponding other anomers of

20 Formula 7.

Scheme 2 shows a method useful for making the adenosine intermediates of Formula 8

which are useful for making the compounds of the invention.

23
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nucl eosi de internedi ates of Fornula 6 and their correspondi ng other anoners
of 20Fornula 7. Schene 2 shows a nethod useful for making the adenosine

i nt er rediwoes1iaissyeor mul a 8 which are useful for making the/vsenporosds of the
invention. 25 WD 2011/085361PCT/ US2011/ 020808 Schene 2 8 where R and
R2 are defined above. 5The 6-chl oroadenosi ne derivative of fornula 3a is
converted to its 2',3'-acetoni de usi ngc.rGRt #ne and 2, 2- di net hoxypr opane in
t he presence of canphorsulfonlc acid. The acetonide can be futher

dervi ati zed using an amin of for mx@a JR.-NI-12 in the presencdltt’ base to

gllo)g}%xpayesef ul for i.Ag\ot her

provi de conpounds of f
conpounds of the mveéz 4J§ descrldggd i n Schene 4. Sche //i\
> HO\_O NN
2. R-NH,
HO OH 0_0

3a K

8

where R' and R? are defined above.

5 The 6-chloroadenosine derivative of formula 3a is converted to its 2°,3’-acetonide using
acetone and 2,2-dimethoxypropane in the presence of camphorsulfonic acid. The
acetonide can be futher derviatized using an amine of formula R'-NH, in the presence of

base to provide compounds of formula 8.

10 Methodology useful for making other compounds of the invention is described in

Scheme 4.
Scheme 4

NHR' 1

NS 1. HNO;3, Ac,O (or NHR

<’ | L other nitrating agent) </N | \/NL

HO’W N""Ro "5 TFA/H,0 - OZNO’\gi)‘Z N""R;
050 HO OH
8

where R' and R? are defined above.

The adenosine intermediates of formula 8 can be converted to their 5'-nitrate analogs
using nitric acid in the presence of acetic anhydride, or other nitrating agents, such as
20  MsCI/ONO; or nitrosonium tetrafluoroborate. Acetonide removal using TFA/water

provides compounds of the invention.

Methodology useful for making the Purine Derivatives of Formula (Id) wherein R’ is —

CH,0S0O3H is outlined in Scheme 6.
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8 where RI and R2 are defined above. The adenosine internedi ates of
formula 8 can be converted to their 5 -nitrate analogs using nitric acid in
t he presewoeonfosssset i ¢ anhydri de, or other nitrating agectrasS26uobsas
20MsCUONCB or nitrosoniumtetrafl uoroborate. Acetonide renoval using
TFA/ wat er provi des conpounds of the invention. Methodol ogy useful for
maki ng the Purine Derivatives of For mdlgehd g) wherein R3 is - CH2OS(BH is
outlined in Schene 6. WO 2011/085361PCT/U82011/020808 Schene 6 8 where
Rl and R2 are defined abib\ré. The adenosi ne internedi ates of formyha'8 can
be treated with sulfy OX|de pyrldlne 5 conpl ex to providg ;ihg

|ne

correspondi ng 5'-suKT§ﬁf{ acid p sal t |nterned|ate Tkre
salt i nter negdipate ccal tNék Qi f Na Q)

acet oni de renoval ubing TFA/maUENaDm(pnqude t he corPespo g sodlun1or
potassium salt, r/espectively, of tkRgiRyrinc Derivatives of ornula (1d)
wherein Ais -CH H Treatne H{@f The sodi um or pot asBOur@isalt with
strong aqueous acid, such as sulfuric or

8

where R' and R? are defined above.
The adenosine intermediates of formula 8 can be treated with sulfur trioxide-pyridine

5  complex to provide the corresponding 5'-sulfonic acid pyridine salt intermediate. The
pyridine salt intermediate can then be neutralized using NaOH or KOH, followed by
acetonide removal using TFA/water to provide the corresponding sodium or potassium
salt, respectively, of the Purine Derivatives of Formula (Id) wherein A is -CH,OSOszH.
Treatment of the sodium or potassium salt with strong aqueous acid, such as sulfuric or

10 hydrochloric acid, provides compounds of the invention wherein A 1s - CH,OSO3;H.

EXAMPLES/EXPERIMENTAL

The experiments were conducted in ten conscious cynomolgus monkeys (Macaca
fascicularis). The monkeys were without ocular disease and had intraocular pressure
15 readings in the normal range, and were classed as normotensive monkeys. Prior to the
study, the monkeys were previously acclimated to the study procedures (e.g., dosing,
tonometry, ocular examinations, and handling), and allowed a washout period before

each treatment.
Compound A was administered in two different formulations:

20 1. HPBCD (hydroxypropyl-B-cvclodextrin) Formulation

In one formulation, lyophilized Compound A to HPBCD in 1:20 (wt/wt) was

reconstituted with 0.9% Saline for Injection, USP.

2. Agueous Suspension Formulation

The aqueous formulation comprised of the following:

25 Ingredient %, wiv

Compound A, micronized 2.0
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10hydrochl oric acid, provides conmpounds of the invention wherein Ais -
CH20S0311. EXAMPLES/ EXPERI MENTAL The experinments were conducted in ten
consci ouswoynomskmwus nonkeys (Macaca fascicul aris). Thepowniseyis/ovesoe

wi t hout ocul ar di sease and had intraocul ar pressure 15 readings in the
normal range, and were classed as nornotensive nonkeys. Prior to the study,

t he nonkeys vverespdiiami@wﬁj,yovac@td'sﬂgt ed to the gtudy procedures (e.g.,
dosi ng, tononet réig ocul ar exam nations, and handling), and allowed a

washout period bEferEagEmChlaigement . Conp8lind A was adni nistered in
two different fopmgg(?{)gng@?: 201 . HPf 3CD (hydr O %propy1- 13-cycl odextri n)
Formulation 1In on ornulation, I|yophilized Conpound A to HP13CD in 1:20
(W /wt) was recofgtic teiedonblifirdd 9% Sal i ne forolp(aakion, USP. 2. Aqueous
Suspensi on For nunga{iLon The aqueous fornul ation _conprised of the follow ng:
251 ngr ed? ent  Conp8tihd A, nicroni zed2.0 WO 201%/8%%86(12%3#)%8@9@1/ 020808

Sodi um CMC, | ow Mi,8¢08t Y1PaduBepz@l koni um Chl grrisde (0. 01 Pol ysorbate 80
Purified Water q.s. 100

Treatment 1

In the first treatment, 10 monkeys received topically 100 meg of Compound A at 40

10 mcL, formulated in an aqueous suspension in one study eye and vehicle/placebo control
applied topically in the contralateral eye. During the study, the intraocular pressures
(IOP) of both the study eye and contralateral eye were measured repeatedly using a
calibrated pneumotonometer following an application of a topical anesthetic
(proparacaine). The control in the first treatment was a 40 mcL. composition of 0.8 %

15 sodium chloride (NaCl), 0.15% citrate, 0.01% benzalkonium chloride, 0.3% polysorbate
80, and 0.7% sodium (Na) carboxymethylcellulose.

Treatment 2

In the second treatment, 10 monkeys received latanoprost (Xalatan™) topically dosed
via 2 drops at 15 mcL apart (at a concentration of 50 meg/mL) for a total dose of 1.5

20 mcg in one study eye and immediately after received an additional topical dose of 500
mcg of Compound A at 40 mcL. formulated in an HPBCD solution in one study eye and

vehicle/placebo of HPBCD in saline in the contralateral eye.
Treatment 3

In the third treatment, 10 monkeys received latanoprost (Xalatan™) dosed via 2 drops at

25 15 mcL apart (at a concentration of 50 meg/mL) for a total dose of 1.5 mecg in one study
eye and 2 drops of saline vehicle in the contralateral eye. This treatment was performed
at two separate times with a sufficient washout between treatments. The 10Ps of both
the study eye and contralateral eye were measured repeatedly using a calibrated

pneumotonometer following an application of a topical anesthetic (proparacaine).

30
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0.3 Gitric Acid Monohydrate 0.15 (7mM 5NaCl 0.8% (gs to 290-300 nOsm

NaOH HC1 (pH adjustnment) pH 5.10.1 Purified Water q.s.

the firstwoneatosssst, 10 nonkeys received topically 100 rcg/ustoiCopgosind A at

40 10ntlL,

formul ated in an agueous suspension in one study eye and

100 Treatnent 1

In

vehi cl e/ pl acebo control applied topically in the contral ateral eye. During
the study, teathitheéaocul ar pressures (10P) of both the study eye and
contral ateral eye were neasured repeatedly using a calibrated
pneunot ononeter followi ng an application of a topical anesthetic
(proparaca|h@ﬁeﬂﬁhéubﬁmn@ﬁlNlmomﬁHSﬁwﬁSRdﬂMemnmmmeM@Enﬁ“4@naﬂbwtsﬂbuslt|on

of 0.8 %
chl ori de,

Tr eat ment 201|1d’lst€1<ﬂ‘566@31@1@ Reliderig @i ®@ntralalPal QK Ay Srok8eaE Y echduad BREAROST
(Xal atanTM topically dosed via 2 drops at 15 ntL apart (at a concentration
of 50 ncy/ niPnkys receivsddhe ylddeongs tomlcgl dose of 100 meg of Compound A at 40 mcL

10

20

25

30

formulated in an aqueous suspension in the same study eye and vehicle/placebo of 0.8 %
sodium chloride (NaCl), 0.15% citrate, 0.01% benzalkonium chloride, 0.3% polysorbate
80, and 0.7% sodium (Na) carboxymethylcellulose topically in the contralateral eye.
The intraocular pressures (IOP) of both the study eye and contralateral eye were
measured repeatedly using a calibrated pneumotonometer following an application of a

topical anesthetic (proparacaine).
Treatment S

In the fifth treatment, 10 monkeys received latanoprost (Xalatan™) topically dosed via 2
drops at 15 mcL apart (at a concentration of 50 mcg/mlL) for a total dose of 1.5 mcg in
one study eye and saline in the contralateral eye. Approximately 5 hours later, the
monkeys received the additional topical dose of 100 meg of Compound A at 40 mcL.
formulated in an aqueous suspension in the same study eye and vehicle/placebo of 0.8 %
sodium chloride (NaCl), 0.15% citrate, 0.01% benzalkonium chloride, 0.3% polysorbate
80, and 0.7% sodium (Na) carboxymethylcellulose applied topically in the contralateral
eye. The IOPs of both the study eye and contralateral eye were measured repeatedly
using a calibrated pneumotonometer following an application of a topical anesthetic

(proparacaine).
RESULTS

The results from the treatments are illustrated in Figures 1 through 4. The results of
Treatment 1 can be seen in Figure 1, Treatments 2 and 3 in Figure 2, Treatments 3 and 4
in Figure 3 and Treatments 3 and 5 in Figure 4. It can be seen from the plots in Figure 1
that show the reduction of IOP in (mmHg and % change from baseline) following ocular
dosing of 100 mcg of an aqueous suspension of Compound A. The plots in Figure 2
show the reduction of IOP in (mmHg and % change from baseline) following the

simultaneous ocular dosing of 500 mcg of an HPBCD suspension of Compound A and
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20ntg in one study eye and i medi ately after received an additional topical
dose of 500 ntg of Conpound A at 40 ntL formulated in an | | PPCD sol ution
in one stwoyoeymsmnd vehi cl e/ pl acebo of HPE3CD i n sal i necirnustége/020808
contral ateral eye. Treatnment 3 In the third treatnment, 10 nonkeys received
| at anoprost (Xal atanlm) dosed via 2 drops at 2515 ntL apart (at a

concentrati pR rﬁ’cf &%r&%&%éﬂd}n feofiiva 1§ Aeabaless oPforsRn Wt thd oG &lshdpreye
and 2 drops of sal i'ne vehicle 1n the contralateral eye. This treatment was

performed at.Sthwg of epategtaediniales. with a sufficient washout between
treatments. The 10Ps of both the study eye and contral ateral eye were

d t edl b d
Soot 1 cat i onl B P BT S sfus Meatr e on b Ba R ROR ang b chiged HolPofline)
2011/ 085361PW% %é@gpﬁg&gﬂfq@b Rt o4 laQud N8 s&@uﬁstl&h M@@hﬁ@ﬂfd,A &Qen

monkeys received 1atanoprost (Xal atan Tut) topical dosed via 2 drops at
15 nma apart 4 hatrsafleohe emlpaddsng ol %mcmépmt)aglfamhnaelﬂt@‘teatp todugionpi5 ncg

0,0 oAU SO SR oL ST YR R R &, o

Conpound A giovéhe MEduction sLICE @ minf Iganca%m@u@ ﬁbm[bemﬂnehfolllﬂwﬁﬂ‘geths afmdlst udy
eye and vehicl e/ pl acebo of 0.8 % sodiumchloride (NaCl), 0.15%citrate,

0. 01% benz af®kH Qirﬂlo@ml‘iﬁr ¢ e apeyEpEIC)EoR B%@@mewndafh aW@n POROBRLITRENG)
car boxymet hagd@@ n0P 11SARELE ﬂrxqta aldif QN LRL LI RkioRUPIOF UL fif accul ar

pressures ( oth stud ye and contral ateral eye were 10neasured
repeat edd y oailargioaingalf il kirratg«zlf mnﬁug’rmucbmahm: At cdndiel rowi gmgyed droap pigusatliton of a

t opi cal anesthetic roparacaipe). Treatment 5 1n t 'fthtretnen
monkeys rec®iRALHY? 8&%5%@3%%? OtQS%“QP‘&W?‘%)WGF%B?IBQFSWGQ%JQOWPaunél P %t 15
ncL apart (dm&i&Be §Rul@hdoasly ofithoidtaiBatobilahd fs@bscgudn@icthe d@Sgni@fatidn Df NTg i n
150ne study eye and saline in the contral ateral eye. Approxinately 5 hours
| at er, the latanoprost at two different times. Ineach arm of the study, a further significant

reduction in IOP was observed 1 hour after the administration of Compound A relative

15 to the IOP of the administration of latanoprost alone.

MULTIDOSE STUDY

A multi-dose study was conducted to evaluate the IOP lowering effect of twice-daily
topical administration of Compound A in a suspension formulation in combination with
once daily topical Latanoprost administration in conscious cynomolgus monkeys.

20 Animals received latanoprost for approximately 2 weeks prior to the combination
treatment with Compound A. IOP was routinely monitored beginning prior to the

treatment through the combination treatments.

A suspension formulation of 1.625 mg/ml. Compound A was formulated in 0.7%
sodium carboxymethyl cellulose (CMC), 0.3% polysorbate 80, 0.01% benzalkonium

25 chloride, 0.15% citric acid, and 0.8% sodium chloride (NaCl). The placebo contained
these same ingredients, except for Compound A. Latanoprost (0.05 mg/ml.) was dosed
as supplied commercially. Ten female, ocular normotensive cynomolgus monkeys
(Macaca fascicularis), aged 3 10 4 years old at initiation of treatment, were acclimated to
ocular topical dosing and repeated IOP measurements using a pneumatonometer

30 (Model 30 Classic) without general anesthesia or sedation (conscious) and dosed as

indicated in Table 1.
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nonkeys received the additional topical dose of 100 ncg of Conmpound A at 40
ncL formul ated in an aqueous suspension in the sanme study eye and

vehi cl e/ pvacehmssde10. 8 % sodi um chl ori de (NaCl), 0.15% ectnabe1/00808 %
benzal koni um chl ori de, 0. 3% pol ysorbate 80, and 0. 7% sodi um ( Na)

car boxymet hyl cel l ul ose applied topically in the contralateral 20 eye. The
101) s of bophpithpsbisa e¥&tandt Repiniell ateral eye were nmeasured repeatedly
using a calibrated pneunotononeter follow ng an application of a topical
anest hetic (proparacaine). RESULTS The resulfs fromthe treaiwents are
illustrated in Figures 1 through,4. Thg,esults of 25Treat mpgt 1 can be
seen in Figure 1, Treatnents 2 and 3 i n. Etingur € Zinenl T €81 ment s /v%l %Qd 4 in
Figure 3 and Treatments 3 and 8" gurd % 11 can b&'8een’i°0m the plots
in Figure 1Dw#ient $Skovwnthes eductioh of 013 r-<{ hivkg Lehide %leksmbe from
basel i ne) folTow ng ocular dosing of 100 ntg of an aqueous suspension of
Compound A., Jhe pl ofsokd (&houre @sshow the redygtispn of 10P byy (mrHg and %
change from baseli re% f ol Hw ng Otohe 30si [ryl tarhgg@ ocular dosing of 500 ntg
of an HP[ 3CD€uspend¥R~61Conpound A and’ WO ) 085361PCT7 US2011/ 020808
1.5 ntg of prostagl & fel ati Vet o t he®t educt™d® of | &P seet*with the

ocul ar dosi ng of slspGrpgoofiajnr ost agl andi n al onenuwdTh@) pl ots in Figure 3 show
t he reduction of 10P jgm)(nmHg and % change from baseline) follow ng the
ocul ar dosigﬁpﬁ& -of —an—agueous—suspenston—of—Conpound—A—gi-ven—54
hours aft er¥t’he~8eUi% sing of 1.5 ntg of prostaglandin relative to the
reduction ofyh OR\seeecWidhi ocul ar dosing of 1.5 ncg of prostaglandin al one.
The plots in Figure 4 show the reduction of lop in (nmHg and % change from
basel i ne) fB5$ ovidalgpcedhenligeltion. dosi ng of 100 ncg of an aqueous suspensi on
of Conpound iven haur I j - :

pr ost agl and? ﬁFFgre%gfligl\?teeytg é(; ??{g&%pzésﬁwgg&gfoﬁgﬂgégjeﬁ&v{ﬁ% ﬁﬂpfg)gcu%zli}?'ﬁ aNgg%Sng of
1.5 nmcg of prpséaghandinbiddtidngrcalientane beigheseghiiziedrdingmvid guped . 2ud)o 4
that two different doses of Conpound A were adm ni stered and Conpound A was
al so adni ni st eprsexiziately t ariegaspyrt.uwi errhe earabipptvs CoamaurlH s desd #6 t he

S0 adni ni st aree: Farh _ i
Ctudy, a furcRBP St GRS By SRR bl SERT i MERey PofRThENP B e

adm ni strati ogpsef Conpound A relative 15to the 1013 of the administration

of | atanoprost al one. ‘ . ‘
b For the left eyes, respective matching controls, balanced salt solution (BSS) for

latanoprost and Placebo for Compound A. The volumes and regimen were similar to

that of treated right eyes.

[ntraocular pressure was measured from both eyes (three readings/eye/time interval with
mean values represented in the data tables) beginning approximately 1 hour predose, at
s Time 0 (just prior to dosing), and after dosing at various time intervals. Mean 1OP
values and the percent change in IOP levels from the baseline level were calculated.
The Figures 5 and 6 show summarized data from this phase of the study of the combined
[OP mean values of treatments and standard deviation of the mean for the control. The
control plot includes the combined mean values of all treatments (BSS alone and BSS in
10  combination with Placebo). The mean IOP levels in the control eye ranged from 21 to

22 mmHg.
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MULTI DOSE STUDY A nul ti-dose study was conducted to eval uate the 10P

| onering effect of twce-daily topical adm nistration of Conpound Ain a
suspensi omof0rmskati on in conbination with once daily tepiraskoliat@ooprost
adm ni stration in conscious cynonol gus nonkeys. 20 Aninmals received

| at anoprost for approximately 2 weeks prior to the conbination treatnent
W th CorrpouB 10P was routinely nonitored beginning prior to the
treatment through the conbination treatnents. A suspension formnulation of
1. 625 ng/ nLEffectmeeqLea@teMklded)aiw "By chli Al Qind o stioch mfmzttandqmoylrmt 140/ 4

cel | ul ose 3% b t 01% | k d . 15%
citric aci ((:I%%?ds g‘og‘f% (@ g%??f@? %%gnﬁ?lg%g‘-‘?{} 8o %é%gﬁq hegg/

same i ngr edfr@ﬁb%sel%%@@éurfs ar&;@ mesﬁelnéﬁts@ms%ﬁ%r fcBef& se by was dosed
as supplied conmercially. Ten femal e, ocular nornotensive cynonol gus

monkeys { Al mpisehadnaistsiteiiormef lepnopigedo thetreghy ey@awfmtm@equ HPkess. of

meacur onent BOEI R Rt Brdnde B okt G5k PR PO BERRE Bt gener a

anest hesi a @hiS%@ﬂ@lbﬂe@lﬂoé}ﬂﬁﬂﬁﬁiamu)s)3%ﬁddeﬁSEﬁroﬁsthleIitﬁhaﬁ&i@E@asteﬂlnél’Bd@ble 1. WO
2011/ 085361PCT/ US2011/ 020808 TabI el Doses and Treat nment Regi men Dose
Vol ume DoseDdserepease medmenis Widrlaepors e do N OoRT Hﬁe IOP of treated eyes was

EyeTr eat ”E“% F%Yly é&l&é%lqﬁén rglht%ﬁh ol %}tﬁ%&gﬁg ;?rc IEtimes

Eyea(ng/ m.) ose/eye) Left EyetllLe 2 weeksLat anopr ost
(QD)O. 051 5BSS (QD) 02/ 15 1 weekLat anoprost (QD)O. 051 5BSS (QD) 02/ 15
Effect of Twice Daily Topical Administration of Compound A in a Suspension

Formulation (65 ug Compound A/dose) in Combination with Once Daily Topical

Latanoprost on IOP after Establishment of Steady State IOP Levels with Daily

Topical Latanoprost

Figure 5 shows mean IOP (mm Hg) and 6 shows mean percentage change in IOP from
15 baseline of three IOP measurement sessions of treated right eyes in normotensive

monkeys following repeated daily topical administration. Compound A (65

ng/doseleye; 130 pg/eye/day) was delivered twice daily to the right eyes following once

daily topical doses of latanoprost (1.5 pg/dose) to the right eyes.

After establishment of steady state IOP levels with daily topical latanoprost for

20 approximately two weeks, the right eye received repeated twice daily treatment of
Compound A (65 pg/dose, 130 pg/day) in combination with once daily latanoprost (1.5
ug/eye). The combination treatment showed a greater reduction in IOP compared with
that of latanoprost alone at 1 hour after each of the twice daily dose (at Time 0 and 5
hours) of Compound A. Topical administrations of Compound A caused a rapid

25  reduction in IOP compared to the IOP level established by daily topical latanoprost
administration. 10P was reduced to a greater extent with the combination treatment than
that observed with latanoprost alone. At peak troughs, [OP was reduced to
approximately 12% and 17% after the first and second daily doses, respectively. This

trend was consistent in cach IOP session of the combination treatment.
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Conpound Al. 62565P| acebo01/ 40 Suspensi on Fornul ati onControl (bid) (BID OD
= Once each day. BID = Twi ce each day. BSS = Bal anced salt solution. a For
t he ri ghtweyesy/oskml anopr ost was dosed once daily starti rgTappeiannesasely 2
weeks prior to the conbination treatnment; the drug was adm nistered via two
drops (1.5 jig) approximately 1 m nute apart For the conbination, Conpound
A vas d0sedi@safichl gl @udts 3k Gnibk 0f HRACBNRCAT ALy §gtiabedpse@l 130
11g/ day) approximately 5 hours apart. h ft eyes, respective

mat chi ng comtthdlugher ped-dioed swidics irshfpet tieonvy BES)eyk ond atkingprlast exerdl Pl acebo
for CorrpoundhA The val uerEs ind reginmen were simlar to that of treated
right eyes. %} ﬁrtlinglg af“PrEEsté was measured fromboth eyes (three

readi ngs/eye/time interval with mean values represented in the data tables)
begi nni ng apRg grekdmiRldtidn HRUFs RIRABRG1s ﬁéve%&@ses@nﬁédlﬁtde&ﬁu P wlePerd@si NQ) ,
and after dosing at various tinme intervals. Mean 10P val ues and the percent
change in 16DBe Déﬁb@lpﬁeSﬁmon*Vetnhenb‘atyélmtﬁ@eldévéﬁ hweﬁeéut@ole(mtt@u@d The Figures
5 and 6 showmg rrll % d dat aesfsrrgmutf S hoase 30n S 5t dg f) tcpe conbi ned
T0P nean val IBLGEN P SnERE S AR RS A U o GHTSE YREOWRSENTFER t he
control . Thaetons, raal/opkeps ddaerhbedeﬁtﬁem@e@ﬁa&wmed'aﬂemmaﬁuaﬁm@f al |
treatnments (BSS al one and BSS in 10conbi nation with Pl acebo). The nean | OP

levels in tﬁ@%@ﬁ@%?nféy@wfﬂaﬁ@@a terpafieie ﬂ@fodlécéowﬁﬂgateﬂaﬁzé@@pweaﬁml@ét of
Repeat ed On T 5
Sﬁgﬁg rere ar %%BQ?MEF : /(gr?]e seﬁﬂévuérﬂg gtreﬁ G QP HALADOREARN, R@%Ar@ﬁ EJ Shl{re

ows nean percentage chan
from basel i mfeordfnaf}oslmll sethanatvel 1T@ﬂympﬁﬂﬁt@t@ﬁ“fﬂmﬂ&ﬁhsmrearhmdater epeat ed once

daily 5t d t | at to the ri
nor ot ans i VESRSREE: SPHUCHE T BUB T & BB B A HGVETS T Hg at

peak troughfinBider échi%@In%@u@éfﬁﬁmll} HeSs bRl Bds@hHoinfdiRY @xbrimBida]cyeid 3%
reduction fromthe nean baseline |levels. After repeated treatnments with

| at anopr ost b4 wilizcduocimedirg fo sueh raerd embpdisenesd fdyerresmas ingkntght Mpug. dwer t han
that of t hefocfl%%rggocl ais%re m?e% !5'&1 ne%c%pgsrs%lqﬁg ?heﬁr s”&?e modifications,

15 substitutions, and variations to combinations, kits, compounds, means, methods, and/or

steps disclosed herein.
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| OEffect of Twice Daily Topical Adm nistration of Conpound Ain a
Suspensi on Formul ati on (65 ug Conpound A/ dose) in Conbination with Once
Dai | y Topwoabiimsmmopr ost on | OP after Establishnent of pSramsdyi1stasbe | OP
Levels with Daily Topical Latanoprost Figure 5 shows nean IOP (mm Hg) and 6
shows nean percentage change in TOP from 15basel i ne of three 10P
neasurenentcfgﬁﬁhgns of treated right eyes in nornotensive nonkeys
foll owi ng repeated daily topical adm nistration. Conmpound A (65

ug/ dose/ eye; 130 rig/eye/day) was delivered twice daily to the right eyes
foll owi ng once dahloghthalpiic abmbiasten @fimprésiniopi addnogihe Secppgf Aoaginidtand he
right eyes. After establishnent of steady. state 10P levels wth dail

topi cal | at AhdpRsEeapdp AYap HIoRT HaTErS/NE W ARAERRPIESHE 1P g RYe BYaSYOEERi ved
repeated twice daily treatnment of Conpound A (65 1.tg/dose, 130 pig/day) in
conmbi nation wth once daily |latanoprost (1.5 fig/eye). The conbi nation
treat mert showedle gmazabaionraedlacnedin dimm ORhewimphe erbsivigtandinrmplogfis

| at anopr ost al one. at hour after each of the twice daily dose (at Tine O
and 5 hours¥ﬁ%$£%%ﬁﬁ8ﬁﬁﬁpﬁﬁtiﬁﬁP@3ﬁ’g&ﬁ?%ﬁ?FV@?ﬁ%ﬂgoggmkbnpound A caused a
rapi d 25reduction in 10P conpared to the 1OP | evel established by daily
topi cal | atanoprost admi nistration, 10P was reduced to a greater extent
with the cohbi nal hospnhieaiionssclaimethinghgim bydeieiade piaskhelagimsplosdt al one.

At peak troggg‘ otCP was reduced to approximtely 12% and 17% after the
first and secon aily doses, respectively. This trend was consistent in
each TOR) session of the conbination treatnent. WO

2011/ 085361PCT/ US2011/ Q20808 It .i s, anti.cipated.that results of simlar or
more signi ffcant! %%WPn%bﬂFﬁC%@nﬁBgﬁbyghpﬁ%?ﬁ”¥ P EAROSHE &SEPIOR ¢ al st udi es
i n_hyper t engio e rankexd dRda Woblindigrioahliy (gxt end to ot her mammal s

i ncluding h ns. The present invention and its enbodi nents have been
described in detail. However, the 5scope of the present invention is not
intended to be limted to the part4cul ar .enbodpments of any process,
manuf act ure, conposition of matter, / means, nethods, and/or steps
described in the specification. Vario(s nodiyti cations, substitutions, and
variations can be made to the disclosad material w thout departing fromthe
spirit and/or essential characteristic t he present invention.
Accordingly, one 10of ordinary skill i/ the art will readily appreciate
fromthe disclosure that later nodifi i , Substitutions, and/or
variations perform ng substantially the sanme function or achieving
substantially the same result as enbodi f¥nts described herein may be
utilized according to.such related dinments of the present invention.
Thus, the f2i1® rﬂsu%P%#F m%?%ﬂﬂ%g%ﬁggﬁgto enconpass within their scope
nodi fi cati oR&ercin

A is —-CH,OH, —CH,0ONO; or —-CH,OSOsH;
B and C are —OH;

20 Dis
NHR

(T
N ‘M// R?
o

A and B are trans with respect to each other;
B and C are cis with respect to each other;

C and D are cis or trans with respect to each other;
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15substitutions, and variations to conbinations, kits, conmpounds, neans,

nmet hods, and/or steps disclosed herein. CLAIMS 1. An ophthal m ¢ conbi nation
conpri si ngoi2p11assmwaenosi ne receptor Al agoni st and ii) @cprussdiagbesogi n

anal og for use in reducing intraocular pressure in an eye of a subject.

52. The conbination as clainmed in claim 1 wherein the prostagl andi n anal og

is selected fronglat ap%{eﬁtalkﬁuay}qpnoah nARFASHhANR Al gTelPérE@tu%prg)% 3.

The conbination as clainmed in claim [ wherein the prosta andi'n analog is
| at anopr ost 12- mmmred'rb\@ycd:loﬂnbiemd@n(hs@ﬂhammdlq eyclatkiyi- Cgaﬂgmcmmydhhe

T5(1) or a praviaseber £am Yo STTnRe Sort ther s Erel HbHC T
- 120N mono@da@smmﬁ) A[CHS,-BC£Cg KbhocgQR: bclddihyl), -(CH,),-(Cs-Cia
5 bicyclic cycloalkyl), -(CHy)n-(Cs-C)2 bicyclic cycloalkenyl), or -(CH,),-aryl;
R? is -H, halo, -CN, -NHR*, -NHC(O)R*, -NHC(O)OR*, -NHC(O)NHR*, -
NHNHC(O)R?, -NHNHC(0)OR?, -NHNHC(O)NHR, or -NH-N=C(ROR;
R*is -C}-Cs alkyl, -aryl, -(CHy)p-aryl, -(CH;),-(3- to 7-membered monocyclic
heterocycle), -(CHa)n-(8- to 12-membered bicyclic heterocycle), «(CHy)y-(C5-Cg
10 monocyclic cycloalkyl), -(CH3)y-(C3-Cs monocyclic cycloalkenyl), -(CH»)y-(Cg-Ci2
bicyclic cycloalkyl), -(CHaz)n-(Cs-Ci, bicyclic cycloalkenyl), -C=C-(C-Cjgalkyl) or -
C=C-aryl;
R® is -C}-C)¢ alkyl, -aryl, -(CHa)p-aryl, -(CHy)y-(3- to 7-membered monocyclic
heterocycle), -(CHj)n-(8- to 12-membered bicyclic heterocycle), -(CHy)n-(Cs-Cs
15 monocyclic cycloalkyl), -(CH2),-(C3-Cg monocyclic cycloalkenyl), -(CHz)p~(Cs-Ci2
bicyclic cycloalkyl), -(CH,)y-(Cs-Ci2 bicyclic cycloalkenyl), -(CH,)p-(C3-Cg monocyclic
cycloalkenyl), -phenylene-(CH,),COOH, or -phenylene-(CH;),COO-(C-Cyg alkyl);
R’ is -H, -C;-Cy alkyl, -aryl, -(CH,)p-aryl, -(CH,),-(3- to 7-membered
monocyclic heterocycle), -(CH;)q-(8- to 12-membered bicyclic heterocycle), -(CHy),-
20 (C3-Cg monocyclic cycloalkyl), -(CH,)n-(C3-Cs monocyclic cycloalkenyl), -(CHy)n-(Cs-
Cy2 bicyclic cycloalkenyl) or -(CH,),-(Cs-Cia bicyclic cycloalkyl) and each n is

independently an integer ranging from 1 to 5.

5. The combination as claimed in claim 3 wherein the compound of Formula I is

25  selected from:

30
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A and B are trans with respect to each other; B and C are cis wth respect
to each other; Cand D are cis or trans with respect to each other; WO
2011/ 085390RCI/IgSRM11/ 020808 Rl is -H -Cl1-Cl0 al legirjusz@nypbosos 3- to
7- menber ed nonocyclic heterocycle, -8- to 12-nenbered bicyclic heterocycle,
- C3-C8 monocyclic cycl oal kyl, -C3-C8 nonocyclic cycl oal kenyl, -C8-Cl2

bi cyclic cycloal kyl, -C8-Cl12 bicyclic cycloal kenyl -(CH2)n-(C3-C8
nonocyclic cycloal kyl), -(CH2)n-(C3-C8 nonocyclic cycl oal kenyl),

- (CF12) n- ( GBempRubdiAicycl i ¢ cycl oal kyl ), -(CH2)n-(C8-Cl2 bicyclic
cycl oal kenyl), or -(CH2)n-aryl; R2 is -H_-halo, -CN -NHC(0) R4,
-NHC(0) OR4, -NHC(O)NHR4, - N INHC(O)R4, - Nljl;l@) OR4, - NFI NHC(0) NHR4, or

- NH- NC( R6) R7; R4 is -Cl-Cl5 al kyl, -ar (CH2),-aryl, -(CH2)-(3- to
7- menber ed nonocyclie heterocycle), -(CH2)N-(8- to 12-nenbered bicyclic
het erocycle), -(CH2)n-(C3-C8 10nonocygllic cl oal kyl'), -(CH2)11-(C3-C8
nmonocyclic cycl oal kenyl), -(CH2)n-( C1Z bityclic cycloal kyl),

-(Cl42)n- (C8-C12 bhicyclic cycl oal ken ) - %%L!;-(CI-Cio al kyl) or -
C=C-aryl; 6, Ris -Cl1-Cm al kyp, -aryl >y (CH2)n-aryl, -(CH2)-(3- to
7-menbered nonocyclic heterocycle), CH2)n- (8- to 12-nenbered bicyclic
heterocycle), -(CH2)n-(C3-C8 15nonpcycl.i.g,cycloal kyl), -(Cl-12)-(C3-C8
nonocyclic cycl oal kenyl), -(CH2) ¢Cl2 bicyclic cycloal kyl),
-(CH2) n- (C8-C12 bicyclic cycloal kenyly), -(CH2)n-(C3-C8 nonocyclic
cycloalkenyl) -phenylene (CHZ)nQ&I}imbr -phenylene (CH2)C00-(C -Co

al kyl); i

7- menmber ed ﬁéﬁé&yﬁ %)%é?é?ﬁé‘é‘@i“@ aml}{?%)%‘“{lég Y%S(;’ éﬁﬁﬁjﬁ‘érﬁ%étfééjygi‘@y@ﬁ c
heterocygcle), -(CH2)n- 20 (C3-C8 28 1hgnﬁycloalkyl) -(A12)n-(C3-C8
nmonocyclic cycl oal kenyl), (CI-lZ)ﬂ?k b|cycI|c eyel oal kenyl ) or
-(CH2) " - (C8CampRubd Bycl i c cycl oal kyl) and each n is independently an

integer ranging from1 to 5.
HN
N
..
N /k
N ci

""””OH

ow

ONQO2 H

((2R,3S,4R,5R)-5-(2-chloro-6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate,

Js

""””OH

10 Compound C

OH

0S0O3Na
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5. The conbination as clained in claim3 wherein the conmpound of Fornula I
is 25selected from 30 Conpound A

((2R, 3S, ARp2R1/085366- (cyclopent ylami no) - 9H- puri n- 9-y1) - 3pérdisbyidneosys et r ahyd
rofuran52-yl)methyl nitrate, Conpound B
((2R, 3S, 4R 5R) - 5-(2-chloro-6-(cyclopentylam no)-9H purin-9-yl)-3, 4-

di hydr oxyt et r ahy dr@firAn2123% LRIBEDY.6-ivk TRk Ry ls A UGN 1L > VO
20131 085361PCT] USSG 000808 i yg (el Rylabfin TR AUAEL 1)

((2R, 3S, 4R, 5R) - 5- ( 6- (cyc| dpedtoyxlwiriinsly oyl methyy $ylfags. 4-
di hydr oxyt eb’o%,h,%%afﬁ” an-2-yl)nmethyl sulfate, Conpound D

Q

IS

SN OH

o
o

ONO,

((2R,3S,4R,5R)-3,4-dihydroxy-5-(6-(tetrahydrofuran-3-ylamino)-9H-purin-9-
yDtetrahydrofuran-2-yl)methyl nitrate,

Compound E

pe

IO

owe

10 ONO, "

((2R,3S,4R,5R )-5-(6-(cyclohexylamino)-9H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-
2-yl)ymethyl nitrate,

20
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((2R 3S, 4R 5R) - 3, 4-di hydr oxy-5- (6-(tetrahydrof uran- 3-yl am no) - 9H puri n- 9-
yl )tetrahydrofuran-2-yl)nmethyl nitrate, Conpound E
((2R, 3S, ARo2R)1/1085366- (cycl ohexyl am no) - 9H puri n- 9-y1) - 3, #cuivsyanoxogvet r ahydr
ofuran- 2-yl)nethyl nitrate, 15 20 Conpound F
((2R3S, 4R, 5R) - 5- (6- (bicycle-[2.2. 1

] - hept an- 2- yjoﬁmouﬁg)i-};gll- purin-9-yl)-3, 4-

di hydr oxyt etrahydrof uran-2-yl)nethyl nitrate, 5 Conpound G sodium

((2R, 3S, 4R, 5R) - 5- (2-chl or 0- 6- (cycl ohexyl am no purin-9-yl)-3, 4-

SOIHOH

o

ONO, H

((2R,3S,4R,5R)-5-(6-(bicycle-[2.2.1]-heptan-2-ylamino)-911-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate,
5 Compound G

e
=0

HHOH

oW

0S04Na H

sodium ((2R,3S,4R,5R)-5-(2-chloro-6-(cyclohexylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl sulfate, and

KD
L,

O M

Compound H
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di hydr oxyt et rahydr of uran-2-yl ) nmet hyl sulfate, and 10 Conpound H

((21Z, 3S, 4R, 5R) - 5- (2-chl or o- 6- (cycl ohexyl am no) - 9H puri n-9-y1) - 3, 4-

di hydr oxywetoalngsseof ur an- 2- yOret hyl nitrate, Conmpound | pEfRUB11/070808 OH OH
(2R, 3K, 4S, 5R) - 2- (6- (cyclopent ylam no) - 9H puri n-9-y1) - 5-

(hydr oxynet hypt et r ahydr of uran- 3, 4-di ol (N6 Cycl opentyl adenosine (CPA)),
Conpound J HN-- - 71(2R)3S,4R,5R)-5-(2-chloro-6-(cyclohexylamino)-9H-purin-9-yl)-3,4-

(2R, 3R, 4S,5R) - 2- (2-chl oro- 6- (cycl opent yilam' no)-9H puri n-9-y1)-5-

(hydr oxymet hyl ) t et r ahydr oﬁﬁ?yémngeEﬁHY‘BPfu(%2@bmegﬁéﬁ‘ttwea adenosi ne (CCPA)),
or a pharmaceutically acceptable salt thereof.

Js
o,

“HlOH

Compound I

(2R,3R,48S,5R)-2-(6-(cyclopentylamino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol (N6 Cyclopentyl adenosine (CPA)),

Compound J

D
ol

~~~~~ HOH

ow

10 O "
(2R,3R,4S,5R)-2-(2-chloro-6-(cyclopentylamino)-9H-purin-9-yl)-5-
(hydroxymethyljtetrahydrofuran-3,4-diol (N6 Cyclopentyl adenosine (CCPA)),

or a pharmaceutically acceptable salt thereof.

15 6. The combination as claimed in claim 1 wherein the adenosine receptor Al
agonist is Compound A, ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate or a pharmaceutically acceptable salt
thereof.
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156. The conbination as clainmed in claiml| wherein the adenosine receptor Al
agoni st i s Conmpound A,

((2R, 3S, ARO2R11d85466- (cycl opent yl am no) - 9H puri n- 9-yl ) - 3P¢T/US2011/020808

di hydroxytetrahydrofttran-2-yOmethyl nitrate or a pharnaceutically
acceptabl e salt thereof WD 2011/085361PCT/US2011/020808 7. The

combi nat i on7accorek fgnifatmyacondir@fto ahpbi®of d18inf VB ehdlecih i Al 2p@0diist 1S
applied to an ege of the subject simultaneously, separatelé or sequentially
7

to the appl #RAdiel ghagyctHdhgribiachgmutanouslyatcpardy eheqessially ta he subj ect .
8 Th ol ) v ; e achi X .
2o ope AR P G SAEL I S, BEB LY 2pp! Y00, one

nor e 5drops about an Al agonist with
about 30 p.g/nml to about 50 p.g /ml of a prostaglandin analog to an eye of

t he subj ect 8fronTHe ¢omnitiones ctiamby in Qaimlhe waitbedby ygphyiag osd @i med i n cl ai m
8 is achi eved by app{ging about 20-700p.g of an Al agonist to an eye of the

subj ect ¥ rofops plabout § R &redai [0,2boygh 0 Mend! e b naganemh WAE aepuli Vet hicc ai m 8
is achi eved i 350 I J . of the
subj ect froﬁ?%l?gBg%?nggggg%?égﬁﬁgggﬁg“g%l iﬁg??%%8§§§%?g?&ggmﬁﬁéhny one
of clains 1ddily 10, wherein the Al agonist and the prostaglandin anal og arc
adm ni stered topically as one or nore eye drops to the eye of the subject.
1512. A net hod of _reduci.ng. | OP and assqci at ed dj seases and condi.tions caused
by el evated’10P Thf %Pn%ktlﬁ‘j%lé’@taslﬁ e %‘Fb% isr?@g%e ¥ @ﬂ@ﬁr%a%aﬁﬁ%&ﬂg a

combi nati on,@g &ggoﬁﬁgtd dh @@%f%%ugiecffr%qsto|2tt9nés_1datil _an affected eye of

t he subject. . The nethod of claim 12, wherein the di seases and
conditions caused by elevated 10P in a human are selected fromthe group
consi sting of. notimatonttengionras glamedimeglaiz08 HEhicaetbPGing dout A0BSOE

conprising i) an adenosine receptoyr. Al agonist. and ii) a prostaglandin
anal og for %é%‘ék@%qgﬁh51?ﬁfﬁe ﬁ%ﬁ@ egiy fr é§@3ﬁ%ﬁ@%ﬁ%¥% eye of a subject.

2515. The kit as clained in claim 14 wherein the prostaglandin analog is

sel ected fr pm | at ARz iontds %Ya%écpﬁatanymgg‘?g%ErQQ?t@m \Aﬁliefg?ﬁ %r@ﬁ}gonis‘[

and the prostaglandin analog are administered topically as one or more eye drops to the

eye of the subject.

15 12 A method of reducing IOP and associated diseases and conditions caused by
elevated IOP in a subject by administering an effective amount of a combination as

claimed in any one of claims 1 to 11 to an affected eye of the subject.

13.  The method of claim 12, wherein the diseases and conditions caused by elevated
IOP in a human are selected from the group consisting of normal-tension glaucoma,

20 OHT, and POAG.

14, A kit comprising i) an adenosine receptor A; agonist and ii) a prostaglandin

analog for use in reducing intraocular pressure in an eye of a subject.

25 15.  Thekit as claimed in claim 14 wherein the prostaglandin analog is selected from

latanoprost, travoprost, unoprostone and bimatoprost.

16. The kit as claimed in claim 14 wherein the prostaglandin analog is latanoprost.
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16. The kit as clained in claim 14 wherein the prostaglandin analog is

| at anoprost. WO 2011/ 085361PCT/ US2011/ 020808 17. The kit as clainmed in

cl ai m 14 wbensigssishe adenosi ne receptor Al agoni st is seleatsed 1forasos a
conmpound of Forrmula (I) 5(1) or a pharmaceutically acceptable salt

t hereof, wherein Ais -CH2011, --CHZONO2 or -CH20S031- B and C are -OH 10D
is NHRL A and BTAE Rit by @Bsnddih BlaliRIPeEierdin tiRafRn Qi RSk pBbrafthgonRf B CiS Wi th
respect to each other; C and D are cis or trans with respect to each other;
15Rl is - H, selgteddionalryipoundgehfformuBL(l} o 7- nenber ed nonocyclic heterocycl e,
-8- to 12-nenbered bicyclic heterocycle, -C3-C8 nonocyclic cycloal kyl,

- C3-C8 nonocyclic cycloal kenyl, -C8-Cl12 bicyclic cycloal kyl, -C8-Cl12

bi cyclic cycl oal kenyl -(CH2), - (C3- i cycloal kyl), -(CH2)"-(C3-C8
nonocyclic cycl oal kenyl), -(Cl-12)1T icyclic cycloal kyl),
-(CH2)n-(C8-C1 2 bhicyclic cycl oal kenyh), -(C1-12)"-aryl; 20R2 is -H,

hal o, -CN, -NHR4, -NHC(0)R4, -NHC(0)O | C(0) NHR4, -

or a pharmaceutically acceptable salt thereof,
wherein
A is —~CH,OH, ~CH,ONO; or -CH,OSO3H;
B and C are —OH;

10 D is
NHR'

(1]
WS
N N/ R?
VAR
A and B are trans with respect to each other;
B and C are cis with respect to each other;
C and D are cis or trans with respect to each other;

15 R'is -H, -C;-Cyo alkyl, -aryl, -3- to 7-membered monocyclic heterocycle, -8- to
12-membered bicyclic heterocycle, -C3-Cg monocyclic cycloalkyl, -C3-Cg monocyclic
cycloatkenyl, -Cg-C bicyclic cycloalkyl, -Cg-Ci bicyclic cycloalkenyl -(CHy),-(C3-Cs
monocyclic cycloalkyl), -(CHz),-(C3-Cg monocyclic cycloatkenyl), -(CHy)y-(Cs-Cio
bicyclic cycloalkyl), -(CHa),-(Cs-C2 bicyclic cycloalkenyl), or -(CHa),-aryl;

20 R? is -, halo, -CN, -NHR*, -NHC(O)R?, -NHC(O)OR", -NHC(O)NHR", -
NHNHC(O)R?, -NHNHC(O)OR?, -NHNHC(O)NHR?, or -NH-N=C(R®)R’;

R*Yis -C;-Cs alkyl, -aryl, -(CHy)p-aryl, -(CHy),=(3- to 7-membered monocyclic
heterocycle), -(CHy)p-(8- to 12-membered bicyclic heterocycle), -(CHz)n-(C5-Csg
monocyclic cycloalkyl), -(CH;),-(C3-Cg monocyclic cycloalkenyl), -(CHz),-(Cs-Cia
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NHNHC( 0) R4, - NI I NFI C(0) OR4, - NHNHC(0) NHR4, or -NH N=C(R6) R7; R4 is
-Cl-C15 al kyl, -aryl, -(CH2)"-aryl, -(CH2)"-(3- to 7-nenbered nonocyclic
het er ocycwe)yp11/08§3d2) 1- (8- to 12-nenbered bicyclic het er ecyalse)1,1/020808
-(CH2)r)-(C3-C8 nonocyclic cycloal kyl), -(Cl-12)"-(C3-C8 nonocyclic
cycl oal kenyl ), -(CH2)"-(C8-C12 WO 2011/085361PCT/ US2011/ 020808 bicyclic
cycl oal kyl') picydl boRtky) Be G17-(bt-eyehit eele)stvalkkeny - L=C-(C€, [ SkyIFop- al kyl)
or - CI}ary?$y&gE$% %6y9§§?cégél%qgfkyﬁf ¥§ryl, e?%}Q),féﬁaHgl,ygb

-(C142) 1, - (8=Ctasyl7- nenber ed nonocyclic heterocycle), -(CH2)n-(8- to

12- menber ed bicyghbic-heter cle), ~ 2)Nn- ¢ i | kyl),
(oF12) nacs- o8 mpnbegert EVRedl KSHE R B e RS Rk s ! )
cycl oal kyl ) hetefoScld2)0H, 788-Cb2 2bineybred bivycloedtkeaydld), (€SI 115 ( C3- C8
nonocycl i c cyel oal kenyl), -phenylene-(CH2) nCOCH, or

- pheny! ene- [FERRYREDOYS %IKMdC&ﬂ%@:CWOP%Y-CH cxctopllengh aikiip-(Cafya |

-(CH2) n-arvil.,...= -_ (&0, pepber i.ay h Q&Y.C N n48-
Lo 12 e T B e e R e B Phpnad )

cycl oal kyl ) ¢ycl¢aGHRy) - pESyCherOhb €10, @yphaalceti§Hy)COOORL2Y 10 bikyD8- C12

bi cyclic cycl oal kenyl) or .- ) Nn- - Cl2 bic i.c gycloal kyl),and each n
i's independentlyﬁaﬁ'hnﬁgdgwgﬁg gP%@qﬁ?éﬁriﬁ%d&Q%ﬁf ffﬂg*ﬁﬁPﬁﬁédclained in
claim17 m%bﬁbc?cﬁ@ﬁet@@ &nd Cof,), F8r Ul Amkmbsred Bl ek €Hetddtyae -(Coppound A

((2R 3S, 4R 5R) - 5- (6- (cycl opent yl am no) - 9H- puri n-9-y1) - 3, 4-di hydr oxyt et r ahyd
r of ur anl0 2- {:yGemnhgecypliia ¢ygtaalkyd-(CHa)a-(Cs-Cg monocyclic cycloalkenyl), (CH,),-(Cs-

C )2 bicyclic cycloalkenyl) or -(CH;),-(Cg-Cy2 bicyclic cycloalkyl) and each nis

independently an integer ranging from 1 to 5.

18.  The kit as claimed in claim 17 wherein the compound of Formula I is selected

Je

e

15 from:

Compound A

O\\\‘\\\.

ONO2 H

((2R.3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-y1)-3,4-dihydroxytetrahydrofuran-
2-ylymethyl nitrate,

20

25
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25 Conpound B

((2R, 3S, 4R, 5R) - 5- (2-chloro- 6- (cycl opentyl am no) - 9H puri n-9-y1) - 3, 4-

di hydr oxywetnalmgsseof ur an- 2-yl ) met hyl nitrate, 5 Conpounec@usbiiioiosos

sodi um (( 2R, 3S, 4R 5R) - 5- (6-(cycl opentyl am no) - 9H purin-9-y1) -3, 4-

10di hydr oxyt et rahydr of uran-2-yl ) met hyl sulfate, Conpound D WO

2011/ 08536 1€6hpbia®B1/ 020808

((2R, 3S, 4R, 5R) - 3, 4-di hydr oxy-5- (6-(tetrahydrof uran- 3-yl am no) - 9H puri n- 9-

yl)tetrahydrofuran-2-yl)nethyl nitrate, 5 Conp d E

((2R, 3S, 4R 5R) - 5- (6- (eycl ohexyl am no) - 911- pu 9-y1) - 3, 4-di hydr oxyt et rahyd
HN

ro furan-
N N,
a9

OH

o

ONO2 H

((2R,3S,4R,5R)-5-(2-chloro-6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate,

Je
T

"”llHOH

Compound C

ow
I

0O80aNa

sodium ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
10 dihydroxytetrahydrofuran-2-ylymethyl sulfate,

IS

T OH

Compound D

own
I

ONO;
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2-yl)methyl nitrate, I 0 Conpound F HN):11)1

((2R, 3S, 4R, 5R) - 5- (6- (bi cycl e-122. 11- hept an- 2-yl am no) - 9H puri n-9-y1) - 3, 4-
di hydr oxywetnatngsseof ur an- 2- ypnmet hyl nitrate, 15 20 Compownu$2631/020808

sodi um ( (2R, 3S, 4R, 5R) - 5- (2- chl or 0- 6- (cycl ohcxyl am no) - 9H puri n-9-yl) -3, 4-
5di hydr oxyt et r ahydr of uran-2-yl ) met hyl sul fate, and Conpound H

((2R, 3S, 4R, 5R) - 5- (2- chl or 0- 6- (cycl ohexyl am no) - 9H puri n-9-y1) -3, 4-

10di hydr oxyt et rahydrof uran-2-yl) methyl nitrate, 15 WO

2011/ 085361 PCT/(U82081.#R0Z0DBUE- ddudpourd(G-(tetrahydrofuran-3-ylamino)-9H-purin-9-

yDtetrahydrofuran-2-yl)methyl nitrate,

5 Compound E

O

oK

ow

oNO, H

((2R,3S,4R,5R)-5-(6-(cyclohexylamino)-9H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-
2-ylymethyl nitrate,

10 CompoundF

D
L1

SOH

ow

ONO, H

((2R,3S,4R,5R)-5-(6-(bicycle-[2.2.1]-heptan-2-ylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate,

20
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(2R, 3R, 4S,5R) - 2- (6- (cycl opent yl am no) - 9H puri n-9-y1) - 5-

(hydr oxynet hyl )t et rahydr of uran- 3, 4-di ol (N6 Cycl opentyl adenosine (CPA)), 5
Conmpound WO 2011/085361 PCT/US2011/020808

(2R, 3R, 4S,5R) - 2- (2-chloro- 6- (cyclopentyl am no) - 9H puri n-9-y1) - 5-
(hydroxynet hyl )t etrahydrof uran-3, 4-di ol (N6 Cycl opentyl adenosi ne (CCPA)),
or a 10pharﬁgﬁﬁ%&% ghly acceptable salt thereof 19. The kit as claimed in
cl ai m 14 wherern e adenosi ne receptor Al agoni st is Conpound A,

((2R, 3S, 4R 5R) - 5- (6-(cycl opentyl am no) - 9H purin-9-y1) -3, 4-

di hydr oxyt etrahydrof uran-2-yl)nethyl nitrate or.a pharnmaceutically
acceptabl e salt 15thereof. 20. A nethod of t i ng el evated 10P and
associ at ed di seases and conditions caused by lg ated 10P in a subject by
adm nistering an effective amobunt of a combi nat+on conprising an adenosi ne
receptor Al agonist of Formula I and a prostaglandin analog. 20 WO

2011/ 085361PCT/ US2011/ 020808 21. A nethgd of treating el evated TOP and
associ at ed di seases and conditions c by el evated 10P in a subject by
adm ni stering an effective anount of g
receptor Al agoni st Conmpound A, ((2RA3S, 4K 5R)-5-(6-

(cycl opentyl am no) - 9H puri n-9-y1) - di,qydr oxyt et r ahydr of uran- 2-yl) net hyl
nitrate, 5and the prostagl andin gralog Latanoprost. 22. A conbination

t herapy, conprising an effectivel anount of an adenosi ne receptor Al

agoni st, and an effective anpuntes@d. &"prostagl andi n anal og. to023. The

comi nat | on ther apy, ot olai 22 NGTeL B LS, ORLARLAN LRSS 4 for the

treatment of el®
5 dihydroxytetrahydrofuran-2-yl)methyl sulfate, and

Compound H

O

gy

owe

H
ONO,

((2R,3S.4R,5R)-5-(2-chloro-6-(cyclohexylamino)-9H-purin-9-yl)-3,4-
10 dihydroxytetrahydrofuran-2-yl)methyl nitrate,

15
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10

15

20

Compound I

Js
L1

SIOH

own

OH H

(2R,3R.45,5R)-2-(6-(cyclopentylamino)-9H-purin-9-y1)-5-
(hydroxymethyl)tetrahydrofuran-3.4-diol (N6 Cyclopentyl adenosine (CPA)),

Compound J

N Cl

SIOH

(2R,3R,48,5R)-2-(2-chloro-6-(cyclopentylamino)-9H-purin-9-yl)-5-
(hydroxymethyl)tetrahydrofuran-3,4-diol (N6 Cyclopentyl adenosine (CCPA)), or a

pharmaceutically acceptable salt thereof.

19.  The kit as claimed in claim 14 wherein the adenosine receptor A agonist is
Compound A, ((2R,3S,4R,5R)-5-(6-(cyclopentylamino)-9H-purin-9-yl)-3,4-
dihydroxytetrahydrofuran-2-yl)methyl nitrate or a pharmaceutically acceptable salt

thereof.
20. A method of treating elevated IOP and associated diseases and conditions caused

by elevated IOP in a subject by administering an effective amount of a combination

comprising an adenosine receptor A; agonist of Formula I and a prostaglandin analog.
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21. A method of treating elevated IOP and associated diseases and conditions caused
by elevated [OP in a subject by administering an effective amount of a combination
comprising the adenosine receptor A} agonist Compound A, ((2R,3S,4R,5R)-5-(6-
(cyclopentylamino)-9H-purin-9-yl)-3,4-dihydroxytetrahydrofuran-2-ylymethyl nitrate,

and the prostaglandin analog Latanoprost.

22, A combination therapy, comprising an effective amount of an adenosine receptor

A agonist, and an effective amount of a prostaglandin analog.

23.  The combination therapy of claim 22, wherein the combination therapy is for the

treatment of elevated [OP.
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