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APPLI CATI ON This application clains the benefit of U S. Provisional
Application Serial No. 61/510,536, filed July 22, 2011, and U.S.

Provi si onal Application Serial No. 1061/510, 743, filed July 22, 2011, each

of which is incor ' y oA lhaty. BACKGROUND OF
THE | NVENTI ON_ Fi F@@Wﬁﬁgﬁgﬁ P@ﬁ"'%?i’ﬁ@%?&éﬁﬁ‘%%ﬁt ion relates to a
met hod f or 4BREAMAGNH{IMIDALOLIRING2 - IRENE)-hid tBRENZINIDAZOLRAMINE
neuroprotection in a patAGRITREATING REHEINKI DISEASES NPri ses adm ni stering
a therapeutically effective amount of a pharmaceutical conposition

conprisin ' faet E]mmﬁn] ;
4- lr)qrgorm- I\I-(\B()?mmgﬁé@{ﬁiﬁ%i LTQB%’%’I‘S%HG\?D%&I enzi Er?l%"zglll-qgga‘]rﬁnr]\ees ér' Burke
phar maceutically acceptable salts thereof. 20 Description of the Prior Art

Three RBELATEDRAPPLICATIONpha 2 adrenergi c receptors have been
characterized by mplecular and phar rrac]gb(;gi cal nethods. Activation of these

al pha 2 recelti®ApPEcAlies<ClpAssihel Ragiedihp poRyisiongl Arrlisaiian SerdMNdeut i ¢
action d Pl r - [ i j-n the retina.
A need i 10330 el AL A 1, SR S P B Ao S B N e of

di 9@ase1/610,748, filetiJoby. 22,1201Ureach ef whidh diisearpemted) herelndysefesentd en
caused '%ﬁei njury and death of photoreceptors and ganglion cells, such as in
i nher i t'SLHERYnal degenerations and in age-rel ated macul ar generati on,

gl aucoma, and optic nerve injury. Conpound

4- br omo- N- (i m dazol i di n-2-ylidene)-1H benzi m dazol -5-am ne i s 30known as a

pot ent BACKGROWUND G FHE MNMENTIONpan agoni st, activating all three
al pha- 2_.r egcepj,or. subtypes.
4- br omd=, en 2-yl i dene) - 1H benzi m dazol -5- am ne is disclosed

U. §5 Pat ent T pfesdhBinQdhtiGi iRy 18 MERRRY fof traatng At tidakes @hgchosure

of U S. Patent No. 6,495,583 Bl; each patent is hereby incorporated by
method for retinal neuroprotection in a patient in need thereof which comprises
administering a therapeutically effective amount of a pharmaceutical composition
comprising a therapeutically effective amount of 4-bromo-N-(imidazolidin-2-ylidene)-

1H-benzimidazol-5-amine or pharmaceutically acceptable salts thereof.

20 Description of the Prior Art
Three alpha 1 and three alpha 2 adrenergic receptors have been

characterized by molecular and pharmacological methods. Activation of these alpha
2 receptors evokes physiological responses with useful therapeutic actions. Alpha-2-
adrenergic receptors have been identified in the retina. A need exists for methods
25 and compounds for use in the treatment of diseases of the retina. In human retinal
diseases, blindness is often caused by injury and death of photoreceptors and
ganglion cells, such as in inherited retinal degenerations and in age-related macular
generation, glaucoma, and optic nerve injury.
Compound 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine is
30 known as a potent alpha 2-adrenergic receptor pan agonist, activating all three
alpha-2 receptor subtypes. 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-
amine is disclosed U.S. Patent No. 6,316,637 and may be prepared according to the
disclosure of U.S. Patent No. 6,495,583 B1; each patent is hereby incorporated by

1



WD 2013/ 016252PCT/ US2012/ 047777 reference in its entirety. Acheanpong et
al . have shown in Xenobiotica, February 2007, Vol. 37(2), pages 205-220
t hat t hi swoanpmouszb2was found in trace anounts in the uripoe/ustozaswraft er
adm ni stration of an oral dose of brinonidine tartrate. Brinonidine is
conmpound (5-brono-qui noxal i n-6-yl)-imdazolidin-2-ylidene-am ne 5and the
tartrate salt is sold under the trademark ALPHAGAN(r)P (avail able from

B ponaBrereite i eRtTEDHASRSBMRANS- & 3h hays SHOMRIN SRIPiOtieR STeREva ne
10U. S. 20076 Mol 7.2 (12665 ©03- 2R G a0 S cORigood &y fduhe is tidtelaahodits@f  gr owt h

factor expression and for treatnent of retinal diseases with al pha- and

bet aadrtBferigeof sgsmaftar adnyustmaken ofamgral degenaf knimormiginegaesift i nventi on
5br om0 RS o T B PRI AR GRTb I Pidatoicin2ryidene-amipe,

i ngsediamnt thedartratd shitis soldturelenltipd rademdrie At PHAGANEPHboaibId\rohave now
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the treatnment of retinal diseases and for retinal neuroprotection in
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Brimonidine 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine
10 U.S. patent No. 6,066,675 discloses methods for the stimulation of growth

factor expression and for treatment of retinal diseases with alpha- and beta-
adrenergic agonists.

SUMMARY OF THE INVENTION
The present invention provides pharmaceutical compositions, containing 4-

15  bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine as active ingredient for
modulating the alpha 2 adrenergic receptors. We have now discovered that the
pharmaceutical compositions of 4-bromo-N-(imidazolidin-2-ylidene)-1H-
benzimidazol-5-amine are useful for the treatment of retinal diseases and for retinal
neuroprotection in mammals, including humans.

20 It is an object of this invention to provide a pharmaceutical composition for
treating retinal diseases in a patient suffering thereof, comprising a therapeutically
effective amount of 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine or
a pharmaceutically acceptable salt thereof together with a pharmaceutically
acceptable carrier, diluent or excipient.

25 It is a further object of the invention to provide a method for treating retinal
diseases in a patient suffering thereof, comprising administering to said patient a

pharmaceutical composition comprising a therapeutically effective amount of 4-
2



di seases in a patient suffering thereof, conprising admnistering to said
patient a pharmaceutical conposition conprising a therapeutically effective
amount ofw@-208/016¥322013/ 016252PCT/ US2012/ 047777 PCT/US2012/047777
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine

reduced the damage caused by blue light.
Figure 2 shows 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine
20  enhanced visual acuity in normal Dutch Belted (DB) Rabbits.
Figure 3: shows the effect of 4-bromo-N-(imidazolidin-2-ylidene)-1H-
benzimidazol-5-amine protection on retinol ganglion cells (RGC) from damage

induced by optic nerve crush in Sprague Dawley (SD) rats.

DETAILED DESCRIPTION OF THE INVENTION
25 In one aspect of the invention, there is provided a method for treating retinal

diseases in a patient suffering thereof which comprises, consists essentially of or
consists of administering a therapeutically effective amount of a pharmaceutical
composition comprising, consisting essentially of or consisting of a therapeutically
effective amount of 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine or
30 pharmaceutically acceptable salts thereof.
Retinal diseases which may be treated with pharmaceutical compositions
containing as active ingredient 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-

3



consists of adm nistering a therapeutically effective anmount of a
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ocular toxocariasis, presumed ocular histoplasmosis syndrome (POHS),
endophthalmitis, toxoplasmosis, retinal diseases associated with HIV infection,
choroidal disease associated with HIV infection, uveitic disease associated with HIV

25  infection, viral retinitis, acute retinal necrosis, progressive outer retinal necrosis,
fungal retinal diseases, ocular syphilis, ocular tuberculosis, diffuse unilateral
subacute neuroretinitis, and myiasis; genetic disorders such as retinitis pigmentosa,
systemic disorders with associated retinal dystrophies, congenital stationary night
blindness, cone dystrophies, Stargardt's disease, fundus flavimaculatus, Best's

30 disease, pattern dystrophy of the retinal pigmented epithelium, X-linked retinoschisis,
Sorsby's fundus dystrophy, benign concentric maculopathy, Bietti's crystalline
dystrophy, and pseudoxanthoma elasticum; retinal tears/holes such as retinal
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trauma or penetrating lesions of the eye; peripheral vitro retinopathy, and inherited
retinal degenerations such as, but not limited to, the various forms of retinitis
20  pigmentosa, Usher syndrome, Refsum disease, Oguchi Disease, Malattia
Leventinese, , choroideremia blue cone monochromatism, Best disease, Bardet-
Biedl syndrome, CMV Retinitis, Conjunctivitis (Pink Eye), Eye Herpes, Fuchs'
corneal dystrophy, keratoconus, macular dystrophy, ocular hypertension, blepharitis.
In another aspect of the invention, there is provided a method for retinal
25  neuroprotection in a patient in need thereof which comprises, consists essentially of
or consists of administering a therapeutically effective amount of a pharmaceutical
composition comprising, consisting essentially of or consisting of a therapeutically
effective amount of 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine or
pharmaceutically acceptable salts thereof.
30 Conditions related to retinal neuroprotection, include but are not limited to
atrophy associated with dry age related macular degeneration, atrophy associated

with wet age related macular degeneration, ocular hypertension, ischemia



or consists of admnistering a therapeutically effective anobunt of a

phar maceuti cal conposition conprising, consisting essentially of or
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routes, including but not limited to intraocular, by topical application to the eye or by
intraocular injection into, for example, the vitreous or subretinal (interphotoreceptor
space); locally by insertion or injection into the tissue surrounding the eye;

25  systemically through an oral route or by subcutaneous, intravenous or intramuscular
injection; or via catheter or implant. The compound of the invention can be
administered prior to the onset of the condition, to prevent its occurrence, such as
during eye surgery, immediately after the onset of the pathological condition, or
during the occurrence of an acute or protracted condition.

30 Liquid pharmaceutically administrable dosage forms can, for example,
comprise a solution or suspension of one or more of the present compound and

optional
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is preferably in a range of about 0.001)/0 - 5.0%up to three tines daily.

20 For aqganrtity of the presenptly Heefuhag@paund in Be asfout @ffectivedto providsoiie 100

ng/ kg/ rrent S, the composition includes a therapeutically
ef f ect ?@é'rggqgg%%%PFggﬁ%owpound at a concentration selected fromthe group
consi sting ofhea@®otinDoOBd, prédertly wdeful’ dirapcBREadmiasteyecdise ePtalrse, sal t”
refers to those salts or conplexes which retain the biol ogical

ef f ect iANEESENHAT the BiesareWis ffeat g6 effeels dnsiiedana thesaesifie mammal being
15 treated, on the severity and nature of the mammal's condition, on the manner of

administration, on the potency and pharmacodynamics of the particular compound
employed, and on the judgement of the prescribing physician. Generally, the
therapeutically effective dosage of the presently useful compound for a topical
formulation is preferably in a range of about 0.001% - 5.0% up to three times daily.

20  For systemic delivery the range would be of about 0.01 to about 100 mg/kg/day. In
some embodiments, the composition includes a therapeutically effective dosage of
the compound at a concentration selected from the group consisting of about 0.001,
0.002, 0.003, 0.004, 0.005, 0.006, 0.007, 0.008, 0.009, 0.01, 0.02, 0.03, 0.04, 0.05,
0.06, 0.07, 0.08, 0.09, 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0, 1.1, 1.2, 1.3, 1.4,

25 15,16,1.7,18,19,2.0,21,2.2,23,2.4,25,26,2.7,2.8,2.9, 3.0,3.1, 3.2, 3.3,
3.4,35,36,3.7,3.8,39,4.0,4.1,42,43,44,45,46,4.7,4.8,4.9,and 5.0%
(wWiw).

“‘Pharmaceutically acceptable salt” refers to those salts or complexes which

retain the biological effectiveness and properties of the free base and retain the

30 desired biological activity of 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-
amine and exhibit minimal or no undesired toxicological effects. The
“‘pharmaceutically acceptable salts” according to the invention include therapeutically



30desired biological activity of

4- brono- N- (i m dazol i di n-2-ylidene)-1H benzi m dazol -5- am ne and exhi bit

m ni mal oworoixmessi red t oxi col ogi cal effects. The "pharoaasatizoadtry
acceptabl e salts" according to the invention include therapeutically WO
2013/ 016252PCT/ US2012/ 047777 active, non-toxic acid salt forns, which

4- brono- N- (i m dazol i di n-2-ylidene)-1Hbenzi m dazol -5-anmine is able to form

The aci t, for . . . .

2 by oA PP SRiE AFR S B which 4-BrameA-imidazoldin? HASR) HE obt ai ned
by tr eaderizgnhlaeon‘es%emh@wawettb féfin apTHepEidaicRitis shiseem &4-Brorhegy-gani ¢
acid for exanple: ydrochl oric acid, hydrobromc acid, sulfuric acid

nitric (ﬁﬁ'idém'ﬂﬂms?pﬂ&ein@)'éﬁ bergianidazel ﬁra(@rneocfarhhe @bb?amﬁd:bhéreétlﬂ@ﬂh%xanpl e:
aceti ¢ gl g%s@?(/ﬂﬁw:%ﬁﬁbpﬂat%céﬁ% SBEP?D%H §él’ﬂc ac?oclto'r%xgﬁ fb: Pyruvic acid,
Mar | ei oxa

mal oni ¢ aci c aC| ic acid, tar rlc aci d,
suc6i nitydasetoricracide hpdriobroracauid; suIfalaccb,cmbeﬂtmo|am:|oacphdsph@mmacadmddheparml c
acid, cjtric acid, net%%gsulfon c aci.d, ganesulfonlc acid
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4- br onadid (sumcnhaxzad:lddmﬁleaxald dsoelbid asidebenzoicazil tBacracid, payoieacid,
Noror G128 o oSV SREN RS ORS00 P AR B ™
entjior etaeid 6eﬁ£éﬁ€%uﬁ”ﬂohicfﬂd?@2‘f@frmiél éhdzthlé|llk@€(Pi%hd%blb6f'Phﬁ}rﬁ|§ééUtro'éf ghltgle is

advant ageous for retinal neuroprotection, including but not limted to

atr ophylg Hedvighabiahalé Camille Gaggermtbt(édsm&fla@erIggmeaema Asta-ophy

associ ed macul ar degeneration, dry age rel ated macul ar
fitsh2op 2S48

degene Osecondary to gl aucoma, photoreceptor cell danage

associ at ed vi-borh@N-(infidszdhitiBnRyliesse)- gedwhaphidezelt 5-aptive nRiyabgar dt ' s
di sease, acute macul ar neuroretinopathy, optic neuritis, diabetic

reti noﬁﬁfrﬁgﬂat%i Wﬁﬁﬁﬁ@%(ﬁﬂhﬁf‘c@ﬂwwm%ﬁﬁI‘i‘éﬁC'Qﬁﬁdn'ndé& Pﬁt%ﬂ Nuympper _
COTROUTH46] BYSS Salich i ALEBy YRETHbEAES bFPBRREIAG, YIS Aol patients wich

vi sion 1’0Ss’ " Trom’condi t'i ons uding oc ertensi ony "gl auconma and
25neuritis s@bmrda*l\#(ltrwdaindlidirpﬂql|deﬂ1@)Fﬁ€I+b&nZ|m|dazolT$}en’plnement invention is

't endeibASIaUe0LEPRIORL eATORERIERTOT: TSI EOL ETERIGAIPBRY var fous
e ST SoERR Py ey NP AT A O, HhOgy Shagasetigg . i
related macular degeneratlon dry age related macular degeneration, ischemia
20  secondary to glaucoma, photoreceptor cell damage associated with retinitis
pigmentosa, geographic atrophy, Stargardt's disease, acute macular
neuroretinopathy, optic neuritis, diabetic retinopathy, diabetic macular edema and
retinal vein occlusion. Our compound of interest is also useful for enhancing vision in
patients with vision loss from conditions including ocular hypertension, glaucoma and
25  neuritis secondary to multiple sclerosis.

The present invention is not to be limited in scope by the exemplified
embodiments, which are only intended as illustrations of specific aspects of the
invention. Various modifications of the invention, in addition to those disclosed
herein, will be apparent to those skilled in the art by a careful reading of the

30 specification, including the claims, as originally filed. It is intended that all such

modifications will fall within the scope of the appended claims.



30specification, including the clains, as originally filed. It is intended
that all such nodifications will fall within the scope of the appended
clainms. WO2BBIB65326252PCT/ US2012/ 047777 Exanple 1 ThePbiras201i2gint77nodel

In order to denonstrate the use of 4-bronmo-N (i m dazolidin-2-ylidene)-1H
5benzi m dazol -5-am ne for retinal disease treatnment, use of

4- brono- N- (i m dazolidin- 2-ylidene)-1H benzi m dazol -5-am ne was conpared to
bri noni dine and vehicle in the blue |light nodel of retinal degeneration in
rats. Drugs were administered via intraperitoneal injection (IP) at a dose

of 1 n%kg ane, hour before blue Iight exposure. 10Twenty 4-nonth old nale
Spragu rats (body wei ght 470-550g) were used in this study. The

ani mal s were exposed to room | TR&bI@E lighl daddelr | i ghVvl2 hour dark cycle
ar

before the experinment. Al animals were adapt ed over nldght (16-
20hour s) bef|6|0éd‘bflt@edﬂmgmﬁtraiﬁéh%u%dQrﬁl‘@mQ‘-Ne(lmﬁJtaéﬁlﬂlﬂ;z widegedd+6500 | ux,

wer & prosefiRR3BLe ity Y6t fasd v 8. (i BT 4 BB Tl 12
hour | lz;tzmdet%)mubedahkdaialw amiréoles eoapafedntg bemonidifEahd veakly pnat was

performed at days post bl ue Ilg{ht exposure. The results reported in
Fi gure biu%lé%trﬁpgﬁlt reHagl daggaerd @ﬁ‘t'néﬁﬁoaﬂdﬁs were adnupistesed Nia t r eat ment

| eads tandaMBhbs iRENGH (1P R okl d1A gk bie RS TBERIE BleigrPCT

particu y I'n superi retina. ogy s ud| es have shovvn that the
20r eduadxposure) retinal thickness is attr| butable to | oss of photoreceptors.

b - | id | i de H b d | - 5- anj d
br 11lon di ne. TGy AeRONE] g MAESPIRg Py Aoy veeaes {GBS0EM PR ¢ r om
the danpgg iRangatudyy TWe%‘mHa%‘\‘}veréEé%éﬂ % ro@ﬁMlgW%Jn &ﬁb@ﬂﬁﬁ”’@ﬁ%ﬁmde'

Si xteen pignented (Dutch-Belted) rabbits weighing 2 kg were~used
eval uatfeurltark eycle deferedberenperineat tAlodnimals were dark adapted overnight (1 6-

SR R R I I R S
t hr oughexpatea e bRIESIigH Ydre4 hSoR indder SYEBRIeMight aatseWekelaced in the dark for
15 another 3 days before returning to normal 12 hour light/12 hour dark. Ocular
Coherence Tomography (OCT) measurement was performed at 7 days post blue
light exposure. The results reported in Figure 1 demonstrate that blue light exposure
with just saline treatment leads to dramatic reduction of retinal thickness measured
by OCT, particularly in the superior retina. Histology studies have shown that the
20  reduction in retinal thickness is attributable to loss of photoreceptors. Both 4-bromo-
N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine and brimonidine treatment

significantly reduced and protected the retina from the damage caused by blue light.

Example 2
25 Visual enhancement model

Sixteen pigmented (Dutch-Belted) rabbits weighing 2-3 kg were used to
evaluate the neuroenhancement effect of 4-bromo-N-(imidazolidin-2-ylidene)-1H-
benzimidazol-5-amine. Rabbits were dosed with 4-bromo-N-(imidazolidin-2-ylidene)-
1H-benzimidazol-5-amine through intravenous route. Spatial sweep visual evoked

30 potential (SVEP) acuity was assessed with PowerDiva software version 1.8.

Recordings were made bilaterally in conscious animals. The results reported in



30potential (sVEP) acuity was assessed with PowerDi va software version 1.8.
Recordi ngs were made bilaterally in conscious animals. The results reported
in WO 2008/20EA6ZRPCT/ US2012/ 047777 Figure 2, denonstr atret/ush@/047777

4- bronmo- N- (i m dazol i di n-2-ylidene)-1H benzi m dazol -5- am ne enhanced vi sual
acuity at 10-30 m nutes post-dose in normal DB rabbits. Exanple 3 The
nerve crush nodel 5This exanple described the neuroprotective effect of

4-b =N- (| i Lidin-, .2-yhi o 1H | - 5 ap | L jR th
a norRugs g fEnBhafataynal e Rl Rl s R eLEr Sy Rlieel 8
anest hejrhinetbritidnded visual HEGitht KRBOMinatdsOeal/ desk inmdringl BBIraebltd. 5 mo/ kg) .
Lateral canthotony was perfornmed in the right eye and an incision was made

in the EX8MRIEGY conj unctiva adjacent to the rectus 10nuscle. This was
foll owed by a blunt dissecti thé”ﬁteir\lle gpﬁé!ggﬂ@&e was exposed. A parti al
crush was applied to the opti onds, 2 to 3 mmdistal from
t he5gl obe, URinegxamipiddesaibedrthe hreacdprotedtioe efest ofCabeomasViiakdazalialin-t o
interfere with retinal blood supply. .
- br oree-XIqRA A BEAIaEG 15 AENE 1EYEL RS Ak RRYBICTEBRORE! wSOTaMA ni st er ed
at 0.0 rald veiahi o 'egﬂr' - rs 15before
nerve ﬁ?\?\glreéz,ratgh\gel\gémé'é%(z(ggﬁgm%@;- bu ?%tﬁﬂe sgﬁ?nré§%§w&@ﬂg m ni st ered
SC as d50egdkd )\endoxyiazioe (Mdemgikg).bLaterali chintfeotomyngak geriasmed wethebyghtP
i njection as, a posi.tive control, Control aninmal.s receiv
phosphdY&-#ift ?BH%F'Q'&W%’“@%@ tRARTRSrOr G?HM@J}S% PSW&&P%a@et@P%Snat ed
12135 dayScleoThigWway ol by BiHIutRIiSsectiBRWNtf OStiChéeiwas exposed. A
4-brono- N- (i m dazol i di n-2-ylidene)-1H 20benzi m dazol - 5-am ne on retinol
gangl i qrartd@lldrgstf raes)appdied éadhe opticioewedor dgtseconds,etocd oyh distaldmomdbs .
Exanpl eglélbe, using calibrated cross-acting forceps. Care was taken not to interfere with
retinal blood supply. 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-amine
was administered at 0.03, 0.1, 0.3, 1 mg/kg subcutaneous injection (SC) two hours
15 before nerve injury, the vehicle phosphate-buffered saline (PBS) was administered
SC as a negative control whereas brimonidine 0.1mg/kg was given by IP injection as
a positive control. Control animals received phosphate-buffered saline (PBS)
vehicle. The experiment was terminated 12-15 days post nerve crush.
Figure 3: shows the effect of 4-bromo-N-(imidazolidin-2-ylidene)-1H-
20  benzimidazol-5-amine on retinol ganglion cells (RGC) decrease induced by optic

nerve crush in SD rats.

Example 4
The chronic ocular hypertension model

Intraocular Pressure (IOP) was elevated in male Witar rats weighing 350-450
25 g using laser photocoagulation with blue-green argon laser (Coherent, Palo Alto,
CA). Rats were anesthetized with a mixture of ketamine (15 mg/kg), acepromazine
(1.5 mg/kg), and xylazine (0.3 mg/kg). Laser treatment was done in two parts (1-
week interval) on limbal and epsiscleral veins. The amount of energy used was 1 W
for 0.2 seconds, delivering a total of 150 spots (50-100 uM). Intraocular pressure
30 was measured using tonometer (TONO-PEN: mentor, Norwell, MA). Rats were
sedated with 3.0 mg/kg IM acepromazine during IOP measurements. Proparacaine
0.5% was applied topically on the eyes to anesthetize the cornea. Initial IOP
10



The chronic ocul ar hypertensi on nodel Intraocular Pressure (10P) was
elevated in male Wtar rats wei ghing 350-450 25g using | aser

phot ocoagababisane2st h bl ue- green argon | aser (Coherent, PPalus2M2te777CA) .
Rats were anesthetized with a m xture of ketam ne (15 ng/kg), acepronmazine
(1.5 nmg/ kg), and xylazine (0.3 ng/kg). Laser treatnent was done in two
parts (1- week interval) on |inbal and epsiscleral veins. The anount of

(50. S0aMRRRy ERients Wi Pae B TR 1 et lo e la i P s oM. S4F ©
( TONO- Ri¥segesttaheadiiewints wdfe doRatohceer weskdated with 3.0 ng/ kg I M

acepromazi ne during 10P neasurenents. Proparacai ne 0.5% was applied

topically on the eyes to anesthetize the cornea. Initial 10P rmeasurenents
were done betBraMPASEMidazolidifeArylideneletdhianzinidazelrd-aanin@masnd subsequent

measur : ; ;

4 br o T s RO i it nofia pump (Alzg Osmalic Pumps, Durel GamD: 1 o1 e
const arClipertiso,QARwhasmwas ingeniep JuUlicatneOsIsiytorctheurgrs atMu0@t 0.Co0 3, 1
5Cupertinp, CA), which was inserted subcutaneously o e back at 0.03, 0.1,
031 HGRaPRs Ay Mo HEE SUR G i HeNinfR PGS et adeieRietbhs was
admi ni s§erat Sgah AR WNEPeSOBliMBhidME b aRsg/RE WY 6By AP 1HBLH G ¥8s
given by IP injection as a ppes?\s??\}e lci)nt r ol z?‘ﬁ%:ogt r ol Iani r.ngl S rJecg(?’\]/ed
phospha positiveé eoritols AToneol @PBSRIsvebeived phDhehairgufiened salies (RBS i nat ed

12- 15 days later. In.chronic, hypert j 10 el,, there is a_qgradual

docr easPGie T RS UTRG: ok U rablRe TS S0 Sk o QORF ReBREnSPRe.  a0u
RGGol osfod&l thepehs a gri¥f A @E3fbe2R2EGHE I \dorglien @ElTY (RGWh ket & periebrerd i s:

1. A pharmaceutical conposition for treating retinal diseases in a patient
S5suf f erWerks ther, a8 ROGPIesSPeIgveck)her apeutical |y effective anount of
4-bronpo-N- (i m dazolidin-2-ylidene)-1H benzi m dazol -5-am ne or a
pharmaceutically acceptable salt thereof together with one or nore
pharmaceutically acceptable carriers. 2. A nethod for treating retinal

di seases in a patient suffering thereof,

11



10conprising adm nistering to said patient a pharnmaceutical conposition
according to claiml1l. 3. The nethod according to claim?2, wherein the
phar macewocai3/maesposition is adm nistered to the eye. PET/U$2012he77nEt hod
according to claim2, wherein the retinal disease is selected from age
rel ated macul ar degeneration, wet macul ar degeneration, dry nmacul ar
degener ati on, geographic atrophy, diabetic retinopathy, diabetic nmacular
edenmm, retinitis pignmentosa, retinal vein occlusion, neuritis secondary to
mul tiple sclerosis, 20Stargardt's di sease, acute macul ar neuroretinopathy,
optic n rntis and diabetic retinopathy. 5. An article of manufacture
conprisﬁﬁ&adﬁgkggﬁﬂdsnaterial and a pharnmaceutical agent contained within
sai d packaging material, wherein said 25pharmaceutical agent is effective
for the treatnent of a patient suffering fromretinal diseases and wherein
t he pacRagi iyphatreaceuticebegrnpesiion fordmatingtietinal ¢iseasasds a palierdai d

Pl 58 1 8451 oo )15 UGk AIFA G SHhAlRk ofs35BRR=nNd wherein

4- br ongirhldakzolidia2oylidéine)-2 HebéstamidazbHskhen iiendraapharnbaceaticakly acceptable

phar maceut i cal | 3{ acceptable salt thereof. 30 6. A pharnaceuti cal
conposifalidheresy tegathanwith eneqsmaerecRhasmaceutCH it aePtakie Raiere her eof
conprising a therapeutically effective amount of 4-brono-N-(im dazolidin-2-
yl i dene) - 1H benzi m dazol -5-anmi ne or a pharmaceutically acceptable salt

t her eof 2t ogéA hresthed fdr toaetingrretinaledipdasesen eup ateadt syffadog friexbde carrier. 7.

A method for retinal. neurgprotection in a patient in need thereof,
corr i SORPrREPATGTSITAG 1b Seltbelig @ RhATRCEH iF HheBIRGSLIAn SeHAEIBBLPon
accordidpgni @ claim6. 8. The nethod according to claim?7, wherein the
pharmaceuti cal conposition is admnistered to the eye.

3. The method according to claim 2, wherein the pharmaceutical composition is
administered to the eye.
15
4. The method according to claim 2, wherein the retinal disease is selected from:
age related macular degeneration, wet macular degeneration, dry macular
degeneration, geographic atrophy, diabetic retinopathy, diabetic macular edema,
retinitis pigmentosa, retinal vein occlusion, neuritis secondary to multiple sclerosis,
20  Stargardt's disease, acute macular neuroretinopathy, optic neuritis and diabetic

retinopathy.

5. An article of manufacture comprising packaging material and a
pharmaceutical agent contained within said packaging material, wherein said

25  pharmaceutical agent is effective for the treatment of a patient suffering from retinal
diseases and wherein the packaging material comprises a label which indicates that
said pharmaceutical agent can be used for treating retinal diseases and wherein said
pharmaceutical agent is 4-bromo-N-(imidazolidin-2-ylidene)-1H-benzimidazol-5-
amine or a pharmaceutically acceptable salt thereof.

30
6. A pharmaceutical composition for retinal neuroprotection in a patient in need
thereof, comprising a therapeutically effective amount of 4-bromo-N-(imidazolidin-2-

12



109. The nmet hod according to claim7, wherein the patient suffers from
atrophy associated with dry age rel ated nacul ar degenerati on, wet age
rel at ed msioubewoiezsgener ati on, atrophy associ ated wi th weCctaseoehzred
macul ar degeneration, ocul ar hypertension, ischem a secondary to gl aucomm,
phot oreceptor cell damage associated with retinitis pignentosa, geographic
atrophy, Stargardt's disease, acute 15nmacul ar neuroretinopathy, optic

el usiReRS G Rp A Floe28E5 e ud B r el REH A AR RS Sl BBl o7 ana
phar maaegéthealvitagsiy ocobi@ pnatnaddutically atcbpaslisaginig. mat eri al , wherein said
20pharmaceutical agent is effective for the treatnent of a pat lent in need

of retinal neuroprotection and wherein the packagi ng material conprises a

| abel Wi ch ARG o (el Rl doRRaIRGR p;?]&t?ént(ﬂgﬁ fteBE BRfiflisiy

retinal neuroprotection an er el ar naceu ag én
4- bsomadrhiisteritay @l sald pafienl & gaarhaddditear comgagitibn écaondn&g tor claim 6.

pharmaceutically acceptable salt thereof. 25
8. The method according to claim 7, wherein the pharmaceutical composition is

administered to the eye.

10 9. The method according to claim 7, wherein the patient suffers from: atrophy
associated with dry age related macular degeneration, wet age related macular
degeneration, atrophy associated with wet age related macular degeneration, ocular
hypertension, ischemia secondary to glaucoma, photoreceptor cell damage
associated with retinitis pigmentosa, geographic atrophy, Stargardt's disease, acute

15  macular neuroretinopathy, optic neuritis, diabetic retinopathy, diabetic macular

edema and retinal vein occlusion.

10.  An article of manufacture comprising packaging material and a
pharmaceutical agent contained within said packaging material, wherein said

20 pharmaceutical agent is effective for the treatment of a patient in need of retinal
neuroprotection and wherein the packaging material comprises a label which
indicates that said pharmaceutical agent can be used for retinal neuroprotection and
wherein said pharmaceutical agent is 4-bromo-N-(imidazolidin-2-ylidene)-1H-
benzimidazol-5-amine or a pharmaceutically acceptable salt thereof.

25
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