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This application clainms the benefit of U S Provisional Application Serial
No. 61/511,372, filed July 25, 2011, the disclosure of which is hereby
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N (1 da R R ATTES AsHEELLATARS D B EHA A ADRENFRGIGREGERTORS as

al pha 2 adrenergic nodul ators. Al pha 2 15 adrenergic receptors have been
characteri zed by noBgr 8antoshC.Biahapntihing WengiidroGhomni ch i ncl ude al pha
1A, sal pha 1B , al pha 2fiohahitiad 1BDaHs ahdMicR8el BCGhrstt i on of these al pha
receptors evokes physi ol ogi cal responses. Adrenergic nodul ators descri bed
inthis invention activate al pha 2 receptors and have useful therapeutic
act i onRERHTERABRBIKATIANTHE | NVENTI ON Human adrenergl C receptors
are int W REEN two broad
cl asses ﬁ%ﬁgp gad;ﬁg@lﬁbect)et 2@592‘%2?8?5 recg%)| gééﬁé %grrllélrr%es medi at e

t he actGiot hB?Qhﬁﬂeodulyp?@r%M 1s ympdishiesuce obwhichss Sigstynmopmoratel ibitadi ng of
cat echol am _nes, nor hrine and epinephrine. Norepinephrine is produced
by dr eﬁeﬁrﬁ'ir%tyr?@r?/@e@ %Sgcewhl | e epinephrine is produced by the adrenal
medul l a. The binding affinity of adrenergic receptors for these conpounds
forms one basis of the classification: al pha receptors tend to bind

nor epi ridphD OF TRIEINYENIHON, t han epi nephrine and nuch nore strongly than

t he synthetic npoun opr.ot er enol I 1 |ng affinity of
t hese hornone Eﬁé)g ?S&/g}nsv%@t'?ﬁ(&? estgé?ove Qrﬁ{qoﬂzg) g'f‘rf?fjéﬁ? i ssues, the
functi aiaéroceippBARSH PFHGIRe AR rivETNSY) ARG 2CRiféfidgid m@dulalf(ﬁl’sceﬂdpibé/ 2al pha
receptor activation are opposed to responses induced by beta receptor
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di stin epy I |4 ght ed and
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vari ousAawﬁnarh oﬁﬂtbs‘el sph@ r@@upé@rssevdkeswhlyslnaigl?}lfréﬁummﬁe; Amelmle@r; al and a2
receptors have been . re ni zed, an S ich exhibjit selective 5

bi ndi ng"BeYIREER d@ﬁ%@éeqc w%hmmf%tw AGH l@g‘ao%(ﬁéle@ﬁféf angUivers et THE
IN\/EI\FI' peytic a ;ﬂgné)resent i nvention reI ates to novel

N-(im azoq (lill n- 't dene) - heterocycl openta[b] pyridine derivatives, as

al g9a 2 adrenergic nodul ators. These 10novel conpounds w |l be useful for

the tr j i humans, wth a range of conditions and
di seasg‘&%RgﬁJﬂﬁPtﬁg M?wha 2A, 2B, 20 activation, including but
hot limted H&nbhe%ﬂe’hgrg]baﬂé%éﬁﬁ)rs edraV #tEghal %é%%ﬂ@rprﬁfe‘ﬁﬁwrﬁeh i1epeem c

neur opat hi es, ti c neuropathy, pain, visceral pain, corneal pain, headache
pai n, rheﬁfmlﬁ%ﬁl iechirdetwpairaad t@éaﬂsepathe alphauamlbuhe Q&ia@dreryefgmmepmra

omiscle bPes ety B0 oF thd e BR S el CBRN Y shaferk EBE.
cogi t ipiedielgf bf daiecmﬂalﬂhﬂfé?sychd)r@bmebh@lﬂédlahd0@§me¢h|¢lge deynsregrieperiasdis

addi ction, wthdrawal synptons, obsessive-conpul sive disorders, obesity,
i nsul i Predaged By @drengargisger V@paﬂws@:wﬁdeﬁpmhﬂam PFRQ&JCGGMQMUE@ %dreﬂalsm

Conges i PRt biftig affith B SARnERIE FoCodtb RN Moo RMYOIREC R e V-

depression, auto I'sease, gastri el msr S,
Par ki ngm=sisofhg, cIassrﬂcai@geaEp‘natnemeptdxrsm&Bm blndtnmwunephmrm@Mrecsttnongly ski n

condi tions, skin dlsease rosacea, sunburn, Rsor|a5|s ne rosacea,

nenopadE@”a@@dﬂﬁ%‘t”é‘& Ht esmOFﬁ)t sirpRgliednads (¢ | SYNFesm compound
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erglc rmatitis, ness

beta receptors. In many tissues, the functional responses, such as smooth muscle
contraction, induced by alpha receptor activation are opposed to responses induced
by beta receptor binding.



25t he skin, telangiectasia (dilations of previously existing small bl ood
vessels ) of the face, rhinophyma (hypertrophy of the nose with follicular
di | at i on)wonrets/asdshous nose, acne-li ke skin eruptions (may/useme/oesierr ust),
burni ng or stinging sensation of the face, irritated and bl oodshot and
watery eyes, erythenma of t he skin, cutenous hyperactivity with dilation of

bl 00d vessel GulodBRIFKI 1kEbhaP NG Deudbel 5ia Yl BDP ABeaptBRy O

eryt hema mnul nor eryt
I nf | anmmed o furthekihightlighéesds aad rafyeed byarh@@haanad:@wgmgemmeateraatlomf themeul ar

degenerati on, macul ar degeneration, g hi c [ di abetic

reti noﬂsﬁmtor%ﬁa Yarousgimgt ag é'ﬁrﬁuetSQH%%% EHE 32 Hf)qrﬁ o5 ReeeRed i on
and ret [ [ t | oss
Fr om ccnet oz SELEIORT Hghe Sen PEERE *%%t?‘“&?@%@;@%ﬁ?ﬁsﬁﬁﬁﬁeﬁ%‘?ﬁ@
secﬁnddrnydmg bamveelptfwmmmmpes hawnbeas pdeeelppette i nvention therefore

provi des a conpound of Forrmula I, its enanti oners, di astereoisoners,
hydr at es, solvates, crystal forns and individual 5isoners, tautoners or a

phar rracg[gmimgkyyopqqmqnvEﬂﬁ@N: thereof, RL YI X N Fornula | wherein:
R1 i s hydroge C 1.8 alkyl or halogen; loYis CHor N, Xis 0, S, NR and

R i s hydroge ebnare@emt mvankgn relates to novebNdimigazalkidiedtylidene)- nventlon

D o Bk ARBHABIBML A Rek 14EHRRY bl BAliARED, THBMY

metfay! .novel compounds wllab@Ubéful &ﬁ‘ﬂﬁéﬁrea’tr’ﬂenﬂ @wmatnmmSpuh@mud@eh@ngﬁgpound
havi ng Formul a | 20wherei n: I s hydrogen; , NR and Ris

hydr ogé’ﬁ'trb?' rege of CO'%E?"P\”%?\'@@ ﬁ§ea§§§§@t are I@ﬁeV'ﬁt&%l@Y é‘fﬁ)hﬁrzﬁ'l%s'zcé conpound
havi ng o0 aHba ihcMBRGEB U not limited to treating glaucoma, elevated intraocular

pressure, ischemic neuropathies, optic neuropathy, pain, visceral pain, corneal pain,
headache pain, migraine, cancer pain, back pain, irritable bowel syndrome pain,

15  muscle pain and pain associated with diabetic neuropathy, the treatment of diabetic
retinopathy, other retinal degenerative conditions, stroke, cognitive deficits,
neuropsychiatric conditions, drug dependence and addiction, withdrawal symptoms,
obsessive-compulsive disorders, obesity, insulin resistance, stress-related
conditions, diarrhea, diuresis, nasal congestion, spasticity, attention deficit disorder,

20 psychoses, anxiety, depression, autoimmune disease, Crohn’s disease, gastritis,
Alzheimer’s, Parkinson’s ALS, neurodegenerative diseases, retinal neuroprotection,
skin conditions, skin diseases, rosacea, sunburn, psoriasis, acne rosacea,
menopause-associated hot flashes, hot flashes resulting from orchiectomyatopic
dermatitis, photoaging, seborrheic dermatitis, acne, allergic dermatitis, redness of

25 the skin, telangiectasia (dilations of previously existing small blood vessels ) of the
face, rhinophymia (hypertrophy of the nose with follicular dilation), red bulbous nose,
acne-like skin eruptions (may ooze or crust), burning or stinging sensation of the
face, irritated and bloodshot and watery eyes, erythema of the skin, cutenous
hyperactivity with dilation of blood vessels of the skin, Lyell's syndrome, Stevens-

30 Johnson syndrome, erythema multiforme minor, erythema multiforme major and or
other inflammatory skin diseases, age related macular degeneration, wet macular
degeneration, dry macular degeneration, geographic atrophy, diabetic retinopathy,

diabetic macular edema, tumors, wound healing, inflammation and retinal vein
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Rl is hydrogen; Yis CH Xis NR and Ris hydrogen or nethyl. 5In another
aspect, the invention provides a conpound having Fornula | wherein: Rl is

met hyl ; YWO03H159%4i s NR;, and 10R i s nethyl. | n amoTrhiseoaopact , t he

i nvention provides a conpound having Fornula | wherein: RL is bromne or
chlorine; Yis CH 15X is NR and R is hydrogen. I n anot her aspect,
the inv f hydr ogen;
20v 1 5 GoLRRh, RPeLERRASGR TP REE RISl I08¢ foi (BRI inffbelriy ey
aspect ,glalhrmmavnemmtlerplgmemcéesarm mmrmswud:ohdarwt@ rﬁoltupw sclérosferein: 25R1 is
hydrogen; Yis N Xis S, NR and R is hydrogen or nethyl. I'n

anot her aspect, the i ntion, prqovides a co ound havi n
30wher ei n: ﬁf’ |esaer&P5§%H?V9W'BE? gq{& ggoyl ga compounongl(-)ormuFlaII its
enantiomers, diastereoisomers, hydrates, solvates, crystal forms and individual

5 isomers, tautomers or a pharmaceutically acceptable salt thereof,

R1
Y. N H
AN
SPhY
X N/ HN
Formula l

wherein:

R'is hydrogen, C 1.s alkyl or halogen;
10 Y is CH or N;

Xis O, S, NR; and

R is hydrogen or C 4.3 alkyl.

In another aspect, the invention provides a compound having Formula |

wherein:
15 R' is hydrogen, methyl, bromine or chlorine;
YisCHorN;

Xis O, S, NR; and
R is hydrogen or methyl.

In another aspect, the invention provides a compound having Formula |
20  wherein:

R" is hydrogen;

Y is CH;

Xis O, NR; and

R is hydrogen or methyl.

25 In another aspect, the invention provides a compound having Formula |

wherein:



I n anot her aspect, the invention provides a conpound having Fornula |
S5wherein: Rl is hydrogen; Yis N Xis NR and R is hydrogen or nethyl.
| oThe t erwoD2al3pbds4as used herein, is defined as includiPag/us2eausiat ed
nonoval ent hydrocarbon noi ety having strai ght or branched noieties or
conbi nati ons thereof and containing 1-8 carbon atons, preferably 1-6 carbon
atons and e ly 1-4 carbon atons. Al kyl noieties can optionally
be substi tlﬁdlsﬁ{)ﬁgﬁ%ﬁ groups, hal ogens or one nethylene (-CH2-) can be
repl aced by Y& ©Obinyl, 15NH, carboxyl or by oxygen. The term "H' as used
herein refer)?,tlg a hgndrogen atom The term"0" as used herein refers to an
oxygen at omX R 8Pfh " S* as used herein refers to a sulfur atom The term
"N' as used Ref gydrof8hF fndtAy@ Nitrogen atom 20The term "ami no” as used
herein refers to a group of ¥or mul a - NH2. The term "hal ogen", as used
herein refers to an atom of chlorine, bromne, iodine or fluorine. The term
"calbonyl " ds anodtkertaspech thefraestion proidesip comdasnahavin@Eormuial t er m
"carboxyl",.as used herein refers to a group of formula -0(0)O0-.
ZSConpo%%@'rbf the invention are: N-(imdazolidin-2-ylidene)-1
H pyrrol o] 2,3t B]ragthydi n- 5-am ne; N-(i m dazolidin-2-ylidene)-4-nmethyl-1
H pyrrol o] 2, 3-b] pyridi n-5-am ne; 4-Chloro-N(imdazolidin-2-ylidene)-1
H pyrrol of 2,%1%%3&” di n-5-am ne; 4-Brono-N- (i m dazolidin-2-ylidene)-1
H pyrrol of 2’%7{%@3’% i n-5-am ne; 30N (imdazolidin-2-ylidene)-1 -nmethyl-1
H pyrrol o] 2,73-b] pyri di n-5-am ne;
N- (o dazol iRligymetwli dene) furo[ 2, 3-b] pyridin-5-amine ; 5 WO
2013/ 015984PCT/ US2012/ 046161
N- (i mi dazolidin-2-ylidene)-3Himdazo[ 4, 5-b] pyridin-6-am ne;
N (1 daol | IANOHI 4SRERD fR i HEBHE B0V 59 DM SO A Formula ko
conmpoungiserdfn-Fornul a 1 and sone of their internmediates have at |east one
stereogeni ¢ center in their structure. This stereogenic center nay be
present in SRais RomineSocombriger ati on, said R and S notation is used in
corresponderve {th the rules described in Pure Appli. Chem (1976), 45,
11-13. Rs-llsed herein, "tautoner" refers to the m gration of protons
betjseen adj acWRSkAEl € and doubl e bonds. The tautonerization process is
reversi bl e. Conpounds described herein can undergo any possible
t aut oner i zatRémhydragens 10wi thin the physical characteristics of the
conpound. The term "pharnaceutically acceptable salts” refers to
salts or conpl t [ I j ' B t he above
i denti fied g@ﬁ‘%@ﬁ’ﬁ%@%&@@ﬁ’&e&ﬂ% %?@%;ﬁ@%?@gﬁf*é&%’@??ﬁ@ﬁé F é)bf‘%‘(l)ﬂ)gi cal
ef f ect swvhdreth:" phar maceutically acceptable salts" according to the invention
i ncl ude therﬁ,p,ethti cal Ir¥ active, non-toxic base or acid
is hydrogen;
20 Yis N;
Xis O, S, NR; and

R is hydrogen or methyl.

In another aspect, the invention provides a compound having Formula |
wherein:
25 R" is hydrogen;
Yis N;
Xis S, NR; and
R is hydrogen or methyl.

In another aspect, the invention provides a compound having Formula |

30 wherein:



15 salt forns, which the conpounds of Formula | are able to form The
acid addition salt formof a conpound of Fornmula | that occurs inits free
formas awbass/ass4be obtained by treating the free bas®CEUshoian46161
appropriate acid such as an inorganic acid, for exanple, a hydrohalic acid,
such as hydrochloric acid, hydrobrom c acid, sulfuric acid, phosphoric
acid, nitri RE ih(d}/d .he l'ike; or an organic 20acid such as for exanple,
acetic, hydroxyaceti<, 'propanoic, lactic, pyruvic, nmalonic, fumaric acid,
mal ei ¢ aci d,Y@xM| aedacid, tartaric acid, succinic acid, malic acid,
ascorbic acid, henzoic acid, tannic acid, panmoic acid, citric,

met hyl sul f orft & Set hanesul foni ¢, benzenesul fonic, formc and the |ike
(Handbook of Pharmaceutical Salts, P.Heinrich Stahal& Camlle G Wrmnuth
(Eds), Verl ag digthétdsprcCRaRant6h drovidés &fbonidfihd HRAP Féfmlra |

Compounds of Fornula I and their salts can be in the formof a solvate,

whi 6h iwhémedl:uded within the scope of the present invention. Such solvates
i ncl ude forﬁ%xrlar@l e g%/d_rat es, alcoholates and the like. WD

2013/ 015984PCTPU 5‘6‘1 ba6161 Wth respect to the present invention
reference toy g Qonpound or conpounds, is intended to enconpass that
conmpound in each of its possible isoneric forns and m xtures thereof unless
the particul’ats NBogaflic formis referred to specifically. Conpounds
according tgot I ntion may exist in different 5pol ynorphic
forns. Nthﬁﬁﬁ%@@%ﬁ%}%ﬁ% i ndicated in the above formnula, such forns
are intended to be included within the scope of the present invention.
Theloact ual arrmutermofalkylieascosgabbercdint,ds defiaebrbsiirsdleding a satarajedi ven case wil |

be determ ned by a physician taking into account the relevant
o r cumP AR ESTEEHOCA PP E eV a 50 3 BRESE BIRAChESIMOBHES Bhe and wei ght of
the baldhfinali PRIETIORERPR N @IGH SMmS Bidro0n 1 BRarsaisered the

condition, and the route of adm Istration. > patient w |
adni ni saret more peeferapho liridcarbah lajoring. Ayl acweliesbdre optiomgllyae suksiitetedabl et

l'i quid,_capsule, po r and the like or er routes e desirable or
necessiyAnEE SouBRSToRre ofafe me BreRe Rrided bt B Ralied DaiRobfner 15
routses NiEycamekidds bybkydent exception, transdermal, parenteral,

subcut aneous, intranasal, via an inplant stent, intrathecal, intravitreal,

topical to the eye, bhack of the eye, front of the eye, intranuscular,

i nt ravenous, Mn | . tionally, the

i Thaermnt @sdéses) hersieeiems taa hydpgen AtRINt i |1 h

formul ati on e Ch 'Q%"be(p - f active compound over a
gi ven peri o?iTo trlﬁ%nec?jea(s)slr 0 %%r%ler?fﬁf% t(E:)an @%&eﬁhaetbﬁﬁnunt of drug 20rel eased
at a given tTheetetriSigstusedomreseredérsttbar sapfur atom. | n anot her enbodi nent
of the invention, t‘JrP]\g,re are, provi d?d har maceuti cal conpositions including

9 :
at | east onelR&IGFHUNY asrusaskhergleiesHoianNifogRR A RMeut i cal | y accept abl e
cargyi er ther carrhit : o I . ns the
car%oi er, di I-ﬁg}ltte@r %gﬁﬁégﬁﬁ?@@nﬁgf@@?@ﬁa% pg@@\ﬁ)ﬁgkﬁe [grtq%er i ngredi ents
of the 25f orirhd wrinohakggnicas deteherdin tafetsotot dreatoat opclentine henoeuifie,
Phar maceuyt i cal cor‘rBosi tions of the present invention can be used in the
f or m of OUNEQTMWONEE S5 ution, an emul sion, a dispersion, a patch, a mcelle,
a | iposone, pRdidrechitohyVieligddhéleth FeTetd tol NGrot@rarasirhlian-ant ai ns one or
mor e conpounds of the présent invention, as an active ingredient, in
admi xt ure wikhe @imoicgeraxy!”o@s used fareio reesika a grour otlosmpiant(Q@)P+ abl e for
enteral or parenteral applications. Invention conpounds may be conbi ned,
for25exarrpl e’C%f}Puﬁ&eofJﬂé% é\*?[ﬂ)'nté’r)éi' c, pharmaceutically acceptable carriers
fortablets, pellTéts, capques, suppositories, solutions, emnulsions,
suspensi ons, Ndintidarylidin-2eylidene )7 Blupyiredib @, 3-ofpyvislen-5-Emeinear ri ers whi ch can be
used include gl ucose, |actose, gum acacia, gelatin, mannitol, starch
Spast e, magrbdIUARERIiT-rYieEs)-FameiVEHWRIP - OlesFidin B-2nebel o dal
silica, potat. G Fd]&[? WAHYCard , dextrans,
and ot her c?r r@ih?rrg 'gg'm'gi‘f‘g"d#@?qﬂ'ggh%@ﬁwdf alc i??@f'gﬁggrngﬁ?bns, in
sol i d, senm gbBramody-(inidazalidirolmlidene pddipyiraio[@i8<b]dyaidin-5<tnaibe] i zi ng,
t hi ckeni ng . cql oring,.agents and perfunes used. _| nvention
corfoundsarmidp el 2R EREE s By ORI BN BT TER: Arpunt
10suf fi ci entNI(pnigéﬂgjmztﬁi@eﬁéﬁufoﬁﬁeﬁb GdintBgmiddie process or disease
condi tion. Phar maceuti cal conmpositions containing invention conpounds
may be in a formsuitable for oral us® for exanple, as tablets, troches,
| ozenges, aqueous or oily suspensions, dispersible powders or granules,
enul sions, hard or soft capsules, or syrups or elixirs. Conpositions
intended for oral use nmay be prepared according to 15 any nethod known in
the art for the manufacture of pharmaceutical conpositions and such

o " T ] oy .



20preparations. Tablets containing invention conpounds in adm xture with
non-toxi ¢ pharmaceutically acceptabl e excipients may al so be manufact ured
by known wethdas9s¥he exci pi ents used may be, for exanplPeT/uSty12iomast

di l uents such as cal cium carbonate, |actose, cal cium phosphate or sodi um
phosphate; (2) granulating and di sintegrating agents such as corn starch,
pot at o star ) | t as gumtragacanth
corn starch, g‘flg%%ld(hg g%ﬁg) ég‘ngﬁ(?%dﬂr?’l?brpgﬂﬁﬁn%aﬁg@%ts such as

magnesi um stmlmdazolsjlrearyl|deae)tld|azolol[53,14€b]pﬂ'rhtﬁnifiaérha’tes may be uncoated or
they may be coated by known techni ques to delay disintegration and

absorption in the gastrointestin ct an her r.ovi |ned
Fotton over SPMEoRaERe gt Forah Rukandpam et heE rigtabtitesdia d Site

gl ycer%né@@%dg%w@ééwt@i‘ |n3tﬂe9|s\(r%%fufb ‘ﬂhl%ts‘ﬁé}’fe%b@ni@één@@r rﬁﬁ?'b@%ﬂ@sent in ' n
sonme cases, fornulations for oral use may be 'n the formof hard gelatin
capsul emn erﬁ‘econfamatlmaald Branb Bpwiatitn isrusead iR@drwispandendenwith thel i d

di | uent or 8. 13/ 5984 PCT/ 2/ 0461 exanpl e, cal ci um car bonat e,
cal ci urﬁulf?r?oiepﬁ?gpég k'é%??o P éﬂ #%1 é% @é%n the formof soft gelatin
capsul es wherein the invention corrpounds are mxed with water or an oil
nedi um for Axesed Rergiedtalitomiel”, refférgub theaiigidtion ofpretony ®edivéen The

pharmaceutical conpositions may be in the formof a sterile injectable 5
suspensidiacentigingle aggawb&b%is bEhe HHMEfizatiQR BIICEsh | fayeksib met hods

usi ng gae;ﬂx The
steril ?@@FQ%@%%P%gg!bygg?ea@{no%%n%g&grpso eﬁoas%y%? g%ﬂ?é@?@%ﬂqiol ution or
susipenswithin itime physicaltahvaractpastast @frtbe lcprgocepdt abl e di | uent or sol vent, for
exanple, as a solution in 1,3- butanediol. Sterile, fixed oils are

ti onal | oyed “sol vent i For t
o pose any Hle iy Phaimate iy BeCena Pl IR A el By A SR EXRD R o
di gl yCQéteﬁ'ﬁ?ﬁie aditsn Bloticd iRaUIoNBeRve ideiilod kMG dYaREEHIDINg

veget abl e oil ke sesane oil, ‘coconut oil, geanut ol |, cottonseed oil,
etc. dnlnyyaltcbrem gndesited pxigolagical |a‘ff|egt8etThsa| pbaraaceusicatihaceeniableBuf f er s,

Do e S o S B R B DS IR ol 80 Lo
f or1sr ecdaid fordls] Whightaé icompolint§ of Boraulalingeattorpsit. i ons may be prepared

by m xing the invention conmpounds with a suitable non-irritating excipient,

such as cocoa butter, syntheti | yceri de esters of pol yethyl ene glycols
whi ch are solh&aG Qﬁd&l%‘a‘n‘%}t @Hﬂﬁ%@a@@”ﬂ@%u”%ef FoimgularlyhalRNcsFs i iEsBeGe in

the reghaj a%Zé’ bhde £Sn bl RsRed Péa{ﬁhg tﬁ@%‘é&%éé"\ﬂti‘('ﬁ‘%@é%t@
present a wde variation in severity of tonms and each drug has |ts
uni que suuarasp@rmtriorrgamiaraacd éori etanegsle, am@dmrfmmsaeldmdeh(afs ra(dimu)mhlemcn atidon and
dosage Io ed for ea h.sub ect left . to.the d r
o act (RO agh RaTCAEHy PoesRliorEAcs s Ad 856 B¢ Pk fsai 08RG s one
thag C%.@gu%ag%m@rﬁa@daém %gb&akybeeﬁdﬂ%r@yan&é |§ctw@yﬁw.c'rﬁa|6ﬁﬁd
thereof. Confort to the subject bein dm'ni stered the conposition shoul d
be maxifumasi, adniltmalelteamdommlldeacm |ta|ﬁiarlc egldhsa@clmicmlcttrmjld acig, asnaybic
necessita ‘ﬁ% ghar ceutnl cald 05|t| n. tt hat ﬁWE I% SS th n_opti mal
cont or A9 PRFOI AL 88N G F c‘%ﬂ%%‘&ﬂ%‘ 'S hole 8#%9 nGFUlARKE t hat i ¢
i s tol ejerirefet@fchis Wbtrﬁl@tarhﬁﬂhéglkéqmaﬂdébéﬁ eflPhBaacsrRal Shrs R eRimRIN y. WO
2013/ 015984PCT/ US2012/ 046161 cl ai med phar naceutical c 0Si t| on
can_be a7 GRTIRIG: YT (Erh), MeaDdNelvoACRONaTIGnaCer Z00EpcAins.
oi ey ,9 | s, creanms, etc. A "pharmaceutically acceptable excipient” is
one 't ha onpatible with the active ingredient of the conposition and
not harm‘ul to the subject being adm ni stered the pharnmaceuti cal

Compounds of Formula | and their salts can be in the form of a solvate, which

is included within the scope of the present invention. Such solvates include for
example hydrates, alcoholates and the like.



5conposition. Solutions for ophthal mc application are often prepared using
physi ol ogi cal saline as a major vehicle. O her vehicles include polyvinyl

al cohol , wowontbom&ys4hydr oxypr opyl met hyl cel |l ul ose, pol oPawHAIS3(012/046161

car boxymet hyl cellul ose, hydroxyethyl cellul ose, and purified water.
Exanpl es of useful excipients also include preservatives, buffers, other pH

dgents. Pt Soradtty B Bient L CAGT B Rrart I iA B3P BT pr PRffeBURAE! | O

chl or ohsiirtended tdiensoropass thaheoyipoendun eaclaoitapessibt isbmeyicrfemesiand
nitrate. . ExanEI es gf buf f ers incLagde hosphat e, {)orate, sulfa}e, acet at e,
and ci tPR{EERHFFTEPEUNIESS $i& BRrIGHBE SSRGS EdeteresuieiRect158!bH of t he
conposi tions as needed. Exanples of tonicity 1l5agents include glycerin,
manni tol,  sqehMpbGRILEEESTdRIIORAE FPSIHNIRIERIbhGRay ERRBE I diffidfdmct ant s

i nclude, for exanple, Tween™80. Exanpl es of ophthalmcally acceptable

ant iSoxipdymerphie farhs. Agtough net explicitlyfindieatesbii toenabiolve Sornfitlaesuch forms
acetyl cystein utyl.ated h oxyani sol e .and but yl at ed,.hydr oxyt ol uene. A
eef ol ARdENRg T bR e HIRTY B N0Bs IR ot HYBRISHT Dot or more of
any suitable excipients may be used. Aside fromtopical application

to treat di sHasesuafé@olihngf thBeodysounacoust admiHistersin, arghgiveneasé mglal
conpositions containing at |east one conpound of formula (1) can al so be

adni ni ReFRIGMPEIGIRILR AAY§iCianiaKRAgdNIoRGepUNG FNaReland CIredMSERNCes. $HENS

avail a I n ' ¢ ' under st and
t hat abéﬁag%gg%ﬁﬂﬁtﬂa%gﬁgﬁ@ﬂ @D%@%%%Wﬁ%@%é%ggw%ﬁéc %@%tgérﬁﬁéérei n can be
confoectgaheasl Ehys®mati eonditioh | thetcalketof thie torditiork egndothearsute sol ut i on,

enul si on .sgp?,nsi on, aerosol, syrup or elixir suitable for oral or

par ent @3NNSHAIRNst ration or inhalation. For solid dosage forns or

medi caments, non-toxic solid excipients for adm xture w th conpounds

di scl osed 30f4y BhfientVill WCadmiHistaFeRl Ml cdrhpblifdl of Ay iRNAYBERIFtaG8lfolh ades
of mannitol, |actose, starch, magnesium stearate, Sodium saccharin,

pol yal ksucenas g yiables,, liguid c g¢apsuleD mesr oamd saedikeUSIoethen4euess cedy Weose,

Coat oa B 0lPE neERSSAiTnPER RS IF¥ Rbfioa sl atein YRGS, , BUET B ot

whigh irputds Inha@edntindNamEndLaC BReSPIRM, t Rastlethalli pardreerat isobcafeous,
absorption in the gastrointestinal tract for the purpose of providing a
sust ai rfied@anrrsal ofia @ndmpiantsigel; iNrateecaddntrayitieal, deriggltortbe myenbgclapthene

coat ed ique i - p - ; 66, 452
and 4, 205 S0 ORI LI UERRET B indup LM M ForBtal iy &P Gelntery
Phar mackdditio@dllyy tadnformslatinse nidygied déoigagd fordetac aeleaker obxhepaetive
conprise a solution or sus enSiQPHOf at Ieasthne of%%he conpounds

P

p
di scl oSNPRINE RVE0ENHVEPRESIRE! Ot HAENQE 40t G EIUIIY SRRk e jaMeUt0h MG such
as t i€, qi |§’rﬁ?§t et hanol and the |ike. The
i qégiaderg'c?gggg #%r%s@&yngﬁ? SO c@%tsdgjiurrlgéngf\tﬁ%%%y'auxi |'iary substances such as
wetting or enulsifying agents, pH buffering agents and the |Iike. Exanples
of such auxilhiamojhergmipediment ofithesiodentinrmdeergtare provided dhanvaocalioaht e,
triethanol am.ne. sodium acetate. friethanolamn.ne oleate tc. 15Met hods for
bt epar Rz BEDE RIS die R mERITIAT 1 BleQiEntkpleipdet e ar
(see, faycepid®tarricremdrabpnThe Bh?dsf@f?ﬁ@ﬁh‘a‘@éutﬁ,@ll?%@@éptawKn@ami fhghi ng
Conpany, Easton, Pa., 16th Edition, 1980). Parent eral adm nistration
i s geneedTiery dinentariexcipient Bysihmeemantidiglvith herethasigredientsrofithe r avenous

2ot it LSS HeRABOS B GRBLERIR thidut d 20sol uti ons or

suspensions, soll econs uted into solutions or
suspensions prior to injection, or as enul sions. Suitable excipients

i ncl ude wat éPhars@centcal econmpssitiors gfdbe Piresartt ravesltioarcant beeusedk s th8ufoim
injecta%lgﬁﬂharqgﬁeutical conposi tjons may al qbcontain m_nor anounts of
non- t 0x3'@ SRl PiSYyHiag, B REONs & S%Smt?i%} @ BRAIlS; #YIPASCRGARS, pH
buf fer Sthérl‘iﬂ?,t\li}ﬁeﬁé_ir‘ﬁﬁwe Bt RGP EARdirserfd 8r Riofe BOMpblhasdethd 0 | m t

the scope of the invention I'n any way. . . . . .
present invention, as an active ingredient, in admixture with an organic or inorganic

30 carrier or excipient suitable for enteral or parenteral applications. Invention

7



The synthetic scheme set forth below, illustrates how conpounds according
to the invention can be made. Those skilled in the art will be able to
routi nel ywoedioisemad/ or adapt the foll owi ng schene to spaThssize4any
conmpounds of the invention 30covered by Fornmula I. WO

2013/ 015984PCT/ US2012/ 046161 Ceneral schene 0 O,// ----- N R1S----R10,/ HO

e oo o, NP il merugli Moo Luure, 1 he

Zy nt hesprsarmfa\f\:ﬁoﬂtﬁlmlvmepfabﬂ'@aanniea% forvtﬁlsllesi, @Jelleﬁ, \lm'apdrul)es,mupipdbin@rié?s-,am ne
erivatiye, ich was reacted wt t hyl 2-(ethylthio)-4,5- ,

di hydros-OXH”L'qr\% 85110, SUSPRBXPN S ) %OM%@%w@%'%@ﬁ‘dﬁﬁedﬂ&?(’?@f%%al of
t he pr [ s [ ' ibn i d the
desi Fed! e o g R e el OBl B, o e oo
conpourpbstafmagnesilm trisiiaates tade,taadn wiarbh akgrgtin diolleidsl siticagpatata statéhye,

which was reacted with 4, 5-di hydro-1H m dazol e- 2-sul foni ¢ agi CAS

bo0n. d5%a; FRAMES chaleoturaltelifes deEns i ik <oh e sDadlelE tes 1 eq
conpoungd nedn fa&tihg prepdragiohdlih @viid SseevidBid &5t IRURY foih. i1hldégfitioat | ve pur poses
only and are not intended, 15 nor should they be construed as limiting the
i nvent iayxiliafy sigoiiang eihickensxgeark colodng iagentseang perdiimesapay beiused. t hat

vari ati d I f e t ] . . . i t hout
exceedi MUCHRE effiboen G edBLBE0 T PhoBhiaeartBhessia i ainls ' of
t hejoc onpafidicist togrdd weethd dedifed efedibes the pbrodesiralisshsel ddndiida. ver si on 8.
WO 2013/ 015984PCT/ US2012/ 046161 Unl ess specified otherwise in the

exanpl es, characterization of the conpounds is, performed according to the
fol | owi ng netsE@ceutical compositions containing invention compounds may be in"a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or
syrups or elixirs. Compositions intended for oral use may be prepared according to

15 any method known in the art for the manufacture of pharmaceutical compositions
and such compositions may contain one or more agents selected from the group
consisting of a sweetening agent such as sucrose, lactose, or saccharin, flavoring
agents such as peppermint, oil of wintergreen or cherry, coloring agents and
preserving agents in order to provide pharmaceutically elegant and palatable

20 preparations. Tablets containing invention compounds in admixture with non-toxic
pharmaceutically acceptable excipients may also be manufactured by known
methods. The excipients used may be, for example, (1) inert diluents such as
calcium carbonate, lactose, calcium phosphate or sodium phosphate; (2) granulating
and disintegrating agents such as corn starch, potato starch or alginic acid; (3)

25 binding agents such as gum tragacanth, corn starch, gelatin or acacia, and (4)
lubricating agents such as magnesium stearate, stearic acid or talc. The tablets may
be uncoated or they may be coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action over a
longer period. For example, a time delay material such as glyceryl monostearate or

30 glyceryl distearate may be employed.

In some cases, formulations for oral use may be in the form of hard gelatin

capsules wherein the invention compounds are mixed with an inert solid diluent, for

8



NMR spectra are recorded on 300 MHz Varian and acquired at room
tenperature. Chemcal shifts are given in ppmreferenced either to internal
TMS or towbths/mesitdual sol vent signal. Al the reagent CTASRMROIEH1

catal ysts for which the synthesis is not described are purchased from
chem cal vendors such as Sigma Aldrich, Fluka, Lancaster, however sone

Known re%%‘f“ﬁblg ncél&bﬁ{ E'?r% AL ca cﬂfm}fﬁ*ﬁloﬁghét%eor%%hﬁe@h B{rrﬁa ng@aecaeobzthe

ment i on repare I'N- N Known' proce ually the
conpourfdsmoff sbﬂegellmveurapsmlesmherqwthe‘ nnednﬂu)n tormpbucdd arexmiredwith egitaphy.

The foll owi ng abbrevjations are used. in t DCMdi chl or onet hane
Et OHet HAB) o@ HTheton 2X8MPIGPSRRERP 'Néﬂéjﬁ%r(ﬁ)%adﬂg'wlﬂf%‘%, -de My504magnesi um

sul f at e Et OAcet hyI acet ate 20MPLCnedi um pressure |iquid chromatography

DVFdi et hy| fﬂf@ﬁﬁérﬂ@ac@d?b@lréo%ﬁdéglﬁtﬁw %%ywlﬁ%é%*ﬂnﬁlw 5%‘%&9@%Sctable
PdC12(PPh3) 2 Bi s(triphenyl phosphi ne)pal Fadiun(l1) dichlorid

25P@/ mspadslom Jrinls:aumﬁnsmmwé)elformw@te@acemrdlng to known methods using

gog/g; Bi’ Q%p l %@&%\%&%9 agfn penc}lrt? %5 %i. "Fhe \s/grile injectable
preparation may also be a sterile |njectable solutlon or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example, as a solution in 1,3-
butanediol. Sterile, fixed oils are conventionally employed as a solvent or suspending

10  medium. For this purpose any bland fixed oil may be employed including synthetic

mono- or diglycerides, fatty acids (including oleic acid), naturally occurring vegetable
oils like sesame oil, coconut oil, peanut oil, cottonseed oil, etc., or synthetic fatty
vehicles like ethyl oleate or the like. Buffers, preservatives, antioxidants, and the like

can be incorporated as required.

15 Invention compounds may also be administered in the form of suppositories
for rectal administration of the drug. These compositions may be prepared by mixing
the invention compounds with a suitable non-irritating excipient, such as cocoa
butter, synthetic glyceride esters of polyethylene glycols, which are solid at ordinary
temperatures, but liquefy and/or dissolve in the rectal cavity to release the drug.

20 Since individual subjects may present a wide variation in severity of
symptoms and each drug has its unique therapeutic characteristics, the precise
mode of administration and dosage employed for each subject is left to the discretion

of the practitioner.

An opthalmically acceptable pharmaceutical composition is one that can be
25 administered topically to the eye of a subject in need thereof. Comfort to the subject
being administered the composition should be maximized, but other considerations,
such as drug stability, may necessitate a pharmaceutical composition that provides
less than optimal comfort. In such a case, the composition should be formulated
such that it is tolerable to a subject being administered the composition topically.



A sol ution of 4-Brono-1-(phenylsul fonyl)- 1H pyrrol o[ 2, 3-b] pyridi ne (CAS
889939-25-7) (1.54 g, 4.56 mmol) in DVF (20 nL) was added to

tetramet hb=oesmmase (1.65 g, 9.22 mmol) foll owed by PdCP2TRBh@RA441828 ny)
under argon 5at roomtenperature. The reaction m xture was stirred at 150 C
for overnight. Silica gel was added and the m'xture was concentrated and

ified b d
Gave | nt er yodiar SmEf bntHeeual CRLOSEER e A PRIGREPORAR i) )
101 nt ﬁﬁfﬁglmseluﬁOESfrrs]usp?nswns 0|r|1t)ments gels, creams, etc A phdarmaceutlcally /

4- Met -5-nitro enyl sul f on ridine
NN accBplhiold Sxcipidhl IS o dnl Bscn IR MR o6 ShYs HSHRYPRHRGRR UM ni t 1 at e
(2.48 %g&&.dﬁ@ha nbf‘hé’r‘n‘ﬁ*ﬂﬂ %?@?JE&% ﬁ%e%uﬁﬁﬁéré&jﬂ] dpﬁarrm‘écee figacet! I C

anhydri (1.68 8.0 mol r argon nterrre | at e
(1.2 g, cmgmlmnml $ol|umoasnlfgrcbp1nhlsald1i«;applma’mnraia@ﬂ(ezmrepazredawra@ded sl ova y to

the above reaction mxture at 0O for 1.5

. The B SRISERARRLG e Meln VD im PO 86 S PPl VR EhleBP Gt hane.

The di mky| Hell8ds8Y86loNahahs, datbohethyl cellulose

2013/ 0?56984PCT/ 8820%?%161 i tered, Igt?:oncent rat ed ){m p}/,ll’l fied by MPLC

(sol i d hysisenyeiky! eg!lulesanendponied water. dn@mnples of Hseluhexsipiestalsexanpl e 3
include preservatives, buffers, other pH adjustors, tonicity adjustors, surfactants,

10  antioxidants, and chelating agents.

Useful preservatives include benzalkonium chloride, chlorobutanol,
thimerosal, phenylmercuric acetate and phenylmercuric nitrate. Examples of buffers
include phosphate, borate, sulfate, acetate, and citrate buffers. Acids or bases may
be used to adjust the pH of the compositions as needed. Examples of tonicity

15  agents include glycerin, mannitol, sodium chloride and potassium chloride. Useful
surfactants include, for example, Tween 80. Examples of ophthalmically acceptable
antioxidants include sodium metabisulfite, sodium thiosulfate, acetylcysteine,
butylated hydroxyanisole and butylated hydroxytoluene. A useful chelating agent is
edentate disodium.

20 Mixtures of two or more of any suitable excipients may be used.

Aside from topical application to treat diseases affecting the eye including
glaucoma, pharmaceutical compositions containing at least one compound of
formula (I) can also be administered periocularly, intraocularly, or by other effective

means available in the art.

25 Persons skilled in the art would readily understand that a drug containing one
or more of the compounds disclosed herein can be confected as a powder, pill, tablet
or the like, or as a solution, emulsion, suspension, aerosol, syrup or elixir suitable for
oral or parenteral administration or inhalation. For solid dosage forms or
medicaments, non-toxic solid excipients for admixture with compounds disclosed

30 herein include, but are not limited to, pharmaceutical grades of mannitol, lactose,
starch, magnesium stearate, sodium saccharin, polyalkylene glycols, talcum,

10



I nternediate 3

54- Met hyl - 1- (phenyl sul fonyl) - 1H pyrrol o[ 2, 3-b] pyri di n-5-am ne A m xture
of I nter me0i2at3e12984410 ny, 1.29 nmol) in THF (15 nl) an@CEWSEIICHO1IAL) was
added to 10% pal | adi um on carbon (10 wt % of Pd/C, 45 ng) under argon. The
m xture was hydrogenat ed usi ng hydrogen ball oon at room tenperature 10for

16 hour | ] ; ] ' fd red

tbr ougroolubRE BERSce Ruckods 4 MaGncliFEothis. i PRI RIS TG,
was purméy ed doptdd bgla materishsedit asgtyegryaphonasteasrate orglgesrylidistearate,

D 0% (iR Ech R SETTS 8l e b and S8R0 in he

24( 4- 1l f ; : i dicn:Bs i 0Q) - 4, 5-
di hyd@%"i’r{r%e%@z}’g echier é@%gégﬂ%?e&?rb%%{gzam%“%%%%%@Qi’%ﬁaﬁgg@%/ 046161
A sal utpesiodofSolict dosage fatres 3ng\3aiBorg, cdated byribé Yecihmiquids dedadivedlie ULS.

carboxylic acid,, 2- y LQL=~4, 5 di rg-., ethyl est CAS. .8 6- 45- 2)
384y PaISRS b4 25 TOR .18 A2 i aB b it s Psaole o BeRtF hIein oht
The m xppeentysisere@geentrated and the residue was diluted with water
guenched with ag. Na2003 , a 5 grey solid precipitated. The solid was

filtered and washed with water and ga\(e I nternediate 4 (380 rr% 66% as a
grey solid. fbaimaceuticaliv agmindsteatie Bauid dosage forms can-fReexrgmMple,

- hen . I ) - riLdi n- i - . .

10, 5 ORI RABn Y 5 Gp8nsioroP RPIERS{bRE 81 e ihBOUIAS disgiosed hiteiny

1. 2% mmaid optihat phaitmacdigichyadijbtamits H &carhidrysuich ddiniaterdsaines-aueauboxyl at e
(CAS 86366-45-2) (384 , 1.9 nmm]) i_n acetic acid (8 nL) were heated at 90
C for dSlaxtesgnhelyc ﬂ,&tfr%mi@émthﬁt'iksn,TheA@%g%me {es19ay PlRoPRIANN wat er

and vesonibE el stoterRot R hEURIGRS ShlRlrGo B P Buteind. | G °
agents and the like. Examples of such auxiliary agents include sodium acetate,
sorbitan monolaurate, triethanolamine, sodium acetate, triethanolamine oleate, etc.
15  Methods for preparing such dosage forms are well-known to persons skilled in the
art (see, for example, Reminton’s Pharmaceutical Sciences, Mack Publishing

Company, Easton, Pa., 16™ Edition, 1980).

Parenteral administration is generally characterized by subcutaneous,
intramuscular, or intravenous injection. Injectables can be prepared as liquid
20  solutions or suspensions, solid forms that can be reconstituted into solutions or
suspensions prior to injection, or as emulsions. Suitable excipients include water,
saline dextrose, glycerol, ethanol and the like. Such injectable pharmaceutical
compositions may also contain minor amounts of non-toxic auxiliary substances

such as wetting or emulsifying agents, pH buffers and the like.

25 Examples mentioned herein are not intended to limit the scope of the

invention in any way.

The synthetic scheme set forth below, illustrates how compounds according to
the invention can be made. Those skilled in the art will be able to routinely modify
and/or adapt the following scheme to synthesize any compounds of the invention

30 covered by Formula I.
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Exanpl e 6 Conpound 1

20N- (4, 5-di hydro-1H i m dazol - 2-y1) - 4-net hyl- 1H pyrrol o[ 2, 3-b] pyri di n-5-am n
e WD 204B/20BFARSKPCT/ US2012/ 046161 To a m xture of | nt ecwasc@2e4de( 380 ny,
0.89 mml) in MeOH (10 nlL) was added 5N aq. solution of NaOH (1.5 nL) and
the m xture was heated at 80 C for 4 h. Once cooled to roomtenperature a
white solid precipitate forned, which was filtered off. Silica gel was
added to the filtrate and concerki%@é%gagg material was purified by 5
MPLC using an am ne colum wth and gave Conpound 1 (26 nm).

1H NMVR (net hanol -d4) &: 10771s, 7.27 (d, J = 3.2 Hz, 1H), 6.45 (d, J
= 3.5 Hz, 1H), 3.46 ( 4H), 2. 39 (s 3H). Corrpounds 2, 3 and 4 were
prepared in a si m ner to the nethod described 10in Exanple 6 for

Oorrpound 1. R'he use@% jl ng mater hal S aodo‘\be results are t&ul at e%} bel ow

in Table,1 flor Tabl e 1 ndYnu N artji n
materlafY N (85I vent; 6 PPrr) g (F%ﬁdag#ré I)nage|4_ hlﬁf

1H NWR hagol - 2 yI|dene) 1 >F roJ o3 W%O%ﬁl 233 g

(s

1H), b] yrlelnSam nec@ b] pyr’tdi A-5-am ne 7. .5 e, 1H),
6.46(d, J 3.2 Formula |
OR
1 N @ R’
Lo G5 oy
Y- AN 2 o) y X \\(
¢ H <x L J
X N/ N
EtOH
Formula |
5 In the first procedure, the synthesis of compounds of Formula | was started

with a pyridine-3-amine derivative, which was reacted with ethyl 2-(ethylthio)-4,5-
dihydro-1H-imidazole-1-carboxylate (CAS 86366-45-2} followed by removal of the
protection group using 5N sodium hydroxide in methanol to afford the desired

compound of Formula l.

10 In the second procedure, the synthesis of compounds of Formula | was
started with a pyridine-3-amine derivative, which was reacted with 4,5-dihydro-1H-
imidazole-2-sulfonic acid (CAS 64205-92-1) in microwave using ethanol as a solvent

to afford the desired compound of Formula I.

The following examples are for illustrative purposes only and are not intended,
15 nor should they be construed as limiting the invention in any manner. Those skilled
in the art will appreciate that variations and modifications of the following examples

can be made without exceeding the spirit or scope of the invention.

The IUPAC names of the compounds mentioned in the examples were
generated with ACD version 8.

12



H CAS 930293-37-1 Hz,

N HN---.1 H

10

15

20

25

4- Br ono-
3 yl i deneyolbiymsesal o 2, 3-

1H), 3.48 (s, 4H) e

" TR IR \\

N- (i m dazol i di n-2- 4-brono-1- 1H NI\/R (rrethanol
(phenyl sul fonyl)-1H d4) 6: PC8ASEGL2/04dHp1

Unless specified otherwise in the examples, characterization of the

compounds is performed according to the following methods:

NMR spectra are recorded on 300 MHz Varian and acquired at room

temperature. Chemical shifts are given in ppm referenced either to internal TMS or to

the residual solvent signal.

All the reagents, solvents, catalysts for which the synthesis is not described

are purchased from chemical vendors such as Sigma Aldrich, Fluka, Lancaster,

however some known reaction intermediates, for which the CAS registry number is

mentioned, were prepared in-house following known procedures.

Usually the compounds of the invention were purified by flash column

chromatography.

The following abbreviations are used in the examples:

DCM
EtOH
MeOH
NH3
NaOH
MgSO4
EtOAc
MPLC
DMF
THF
Na2COs3

dichloromethane

ethanol

methanol

ammonia

sodium hydroxide

magnesium sulfate

ethylacetate

medium pressure liquid chromatography
dimethylformamide

tertahydrofuran

sodium carbonate

PdCl2(PPhs)2 Bis(triphenylphosphine)palladium(ll) dichloride

Pd/C

Example 1

palladium on carbon

Intermediate 1

4-Methyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine

13



b] pyri di n-5-am ne pyrrolo[2,3- b]pyridine 7.37 (d, J = 3.5 Hz, 1H), 6.41
(d, J =3.2 Br Hz, 1H), 3.48 (s, 4H H (CAS 889939- 25-7)
......... WO0.2013/015984. . . .. .....V.... N N HN---1 H PCT/US2012/046161

A solution of 4-Bromo-1-(phenylsulfonyl)- 1H-pyrrolo[2,3-b]pyridine (CAS
889939-25-7) (1.54 g, 4.56 mmol) in DMF (20 mL) was added to tetra-
methylstannane (1.65 g, 9.22 mmol) followed by PdClx(PPhs)2 (328 mg) under argon

5 at room temperature. The reaction mixture was stirred at 150 °C for overnight. Silica
gel was added and the mixture was concentrated and purified by silica gel column
chromatography using hexane:EtOAc (3:1) and gave Intermediate 1 (1.2 g, 97%

yield) as a pale yellow solid.

Example 2
10 Intermediate 2

4-Methyl-5-nitro-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine

y - NO,
NN |

O§S/§

O

To a solution of tetrabutylammonium nitrate ( 2.48 g, 8.0 mmol) in
dichloromethane (30 mL) was added trifluoroacetic anhydride (1.68 g, 8.0 mmol) at 0

15 °C under argon. Then Intermediate 1 (1.2 g, 4.42 mmol) in anhydrous
dichloromethane (20 mL) was added slowly to the above reaction mixture at 0 °C.

The mixture was stirred at 0 °C for 1.5 h. The reaction was quenched with water and
extracted in dichloromethane. The dichloromethane layer was dried over MgSO4 and

14



N- (i m dazolidin-2-ylidene)- 1-nethyl- 1H 1H NWVR (nethanol - 4
1-met hyl - 1Hpyrrol o[ 2,3- Pyrrolo[2,3- d4) 6: 7.94 (d, J =

b] pyri di rwb-2arms/m&sh] pyri di n- 5- am' ne 2.3 Hz, 1H), 7.59 ((HCTLUSZOIZ/.O%IHZ, 1H),
7.28 (CAS 883986-76-3) (d, J = 3.5 Hz, 1H), 6.37 (d, J 35Hz 1H),
3.81 (s, 3H, WD 2013/ 015984PCT/ US2012/ 046161 e

Ji i dend Itferédd{%o@! eh r'é‘gérd 9 ptffiga(y Midc Is6hY 184d) u@.r‘ﬂ&%%&bﬂé%téAc (8:2)
and gave Intermediate 2.
Example 3
Intermediate 3

5 4-Methyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-5-amine

NH,

A mixture of Intermediate 2 (410 mg, 1.29 mmol) in THF (15 mL) and EtOH
(10 mL) was added to 10% palladium on carbon (10 wt% of Pd/C; 45 mg) under
argon. The mixture was hydrogenated using hydrogen balloon at room temperature
10  for 16 hours. The reaction mixture was flushed with nitrogen and filtered through a
plug of Celite® and concentrated in vacuo. The crude material was purified by flash
column chromatography on silica gel using hexane:EtOAc (4:6) and gave
Intermediate 3 (370 mg).

Example 4
15 Intermediate 4

Ethyl 2-((4-methyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)amino)-4,5-
dihydro-1H-imidazole-1-carboxylate

O>/O¥

15



HNN..... ---\ HN---1 Furo[2, 3-b] pyridin- 5-am ne (CAS 34668-30-9) 1H NWR
(met hanol -d4) 6: 7.87 (d, J = 2.3 Hz, 2H), 7.79 (d, J = 2.3 Hz, 1H), 7.64
(d, J = 2w62pw3/013%d}, . 82 (d, J = 2.3 Hz, 6 1H), 3.48 (s, PeHUS2E20006E 7

A m xture of thiazol o[ 5, 4-b] pyridin-6-am ne (CAS 948306-28-3) (200 ng, 1.3
mmol ) and 4, 5-di hydro-1Him dazole-2-sulfonic acid (298 ng, 1.98 mmol) in

EtOH (5 ni) u/!r(]"gélu'f\S ﬁ%ﬂé?m‘é‘d@ét@?t@%ﬁrﬁg?ﬁ%@pﬁ@) 4% ”HH-|n}TiJ|?§zdﬂ%§jt-“re was

evapor at ed I reduced pressure. was puril

chr ogatcl?gb@mhiyfamid,sa'-(dthﬁgg@)l-4,5€dimydrb-,EéthN-é%{é:bc(?As)wgaﬂdlmm‘( A, R 30%
on the basis of recovere tarting mater] ou . 1H NWVR
( Met harfBMoY4 agetig asigl {Bsrf"-ilﬂfﬁr € b?g@d(‘%},goJ@CL)fOz" .%’%‘9“&@?‘? Mixggeyas 3 = 2.1
Hz, 1H)gonderftated art the résfilie(s séh‘@teﬁ%vi%wéte?-q%%n&ﬁéd %&mg}?&?,i 7 and 8

of the i1 nvention were prepar edaaccor ing to the 15 proce ed in
Exaspl egréy fsolid coanpitated 67 hes salid wag fitetdd ame washee spibndateg aadigavepyri di ne

derivatiye Lch i omergjally availaple. The results are tabul ated
bel ow i'Hy‘*FHb‘?V%a%“sQS?%ﬁ(f%%éﬁfﬁVE@ 12/ 046161 Conpound nunber | UPAC
nane 1NWVR (Solvent, 6 ppn) 7 /1 N...... - HN N- (i m dazolidi n-2-

Example 5

Intermediate 5

2-((4-Methyl-1-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-5-yl)amino)-

10 4,5-dihydro-1H-imidazole
H H
N
2nd | \(\N>
N N
O§S§o

A solution of Intermediate 4 (390 mg, 1.25 mmol) and ethyl 2-(ethylthio)-4,5-
dihydro-1H-imidazole-1-carboxylate (CAS 88366-45-2) (384 mg, 1.9 mmol) in acetic
acid (8 mL) were heated at 90 °C for overnight. After concentration, the residue was

15  diluted with water, quenched with aq. NaxCOs a grey solid precipitated. The solid
was filtered and washed with water gave Intermediate 5 (380 mg, 66%) as a gray
solid.

Example 6
Compound 1
20 N-(4,5-dihydro-1H-imidazol-2-yl)-4-methyl-1H-pyrrolo[2,3-b]pyridin-5-amine

16



ylidene)-1H pyrrolo[2,3-b]pyridin- 5-amne HNN % HO 1H NMR ( Met hanol - d4)

6: 7.95 (d, J = 2.1 Hz, 5H), 7.69 (d, J = 2.1 Hz, 1H), 7.36 (d, J = 3.5 Hz,
1H), 6.42W02013015983. 5 Hz, 1H), 3.55 (s, 4H) 8 <1 N.. - -- PHNUS2012/046161

N- (i m dazolidin-2- ylidene)-3H imdazo[4,5-b]pyridin- 6-amne

No..... N9 -N H HN--.1 1H NVR (Met hanol -d4) 6:8.50 (s, 1H), 8.38 (d, J =
2.3 Hz, : = . : OW ng
assays 1hauxind R itarhedicte s (b0 g .28 hchip ERL (10,mi)LJRE et

sel ect i5N ty. sélutidve of dvgOHNds5 mt g andithg nigturrd evasrhested an80 SCHoadml. ©reRSAT
Conmpound Screeni n The novel ¢ ounds of the inventiaon were

synt hes‘io?i%J %@ﬁ%ﬂ%ﬂerﬁ&‘rezﬁ Wﬁ&e §8P£E&@'@t%g?ﬁm\ﬁ hIEH H’@Stfw@r?éeﬁpt or

Sel ect i@y Hii ' i rﬁ%ﬂ ; ' : ., 1995,
Phar mc%ﬁéqglx\iﬁ‘g%}a@%%;% E@R”%g‘%@l?aﬂ% S %'Oﬂﬁiﬁﬂggﬁlﬁgéiggﬁﬁ%q B%he al pha
2 adr erMPyCousirg aptaonise aotumen waihel 0% ddeé@teldCM ahd ghare \Composndohfifunds and
a recept og-medi ated growt h response was neasured. The conpound's activity
i's expr’Eg ed as its relative efficacy conpared to a standard full agoni st
(see Taip| RMR (m@ﬂ%n@ﬂﬂ%?’.f?d?‘? o, tHy ¥ ampents grp H@,tmﬁtaew@mee 3.3 |geptors.
15Tabl e 3. Bi oéﬁc;gl cal ta: Intrinsic Activity ECK, nM (efficacy) Conpound
number 1H)PAG g HN 239 (2B3I).pha 2C Al pha 2A

Compounds 2, 3 and 4 were prepared in a similar manner to the method described

10  in Example 6 for Compound 1. The used starting materials and the results are

tabulated below in Table 1 for each case.

Table 1
Compound IUPAC name Starting material "NMR (Solvent; 5
number ppm)
4-Chloro-N-(imidazolidin-2- 4-chloro-1H- "H NMR (methanol-
2 ylidene)-1H-pyrrolo[2,3- Pyrrolo[2,3- d4) O: 7.87 (s, 1H),
b]pyridin-5-amine blpyridin-5-amine | 7.35 (d, J = 3.5 Hz,
Cl 1H), 6.46 (d, J = 3.2
N H CAS 930293-37-1 | Hz, 1H), 3.48 (s, 4H)
ah \(J
H N/ HN
4-Bromo-N-(imidazolidin-2- 4-bromo-1- "H NMR (methanol-
3 ylidene)-1H-pyrrolo[2,3- | (phenylsulfonyl)-1H- | d4) &: 7.85 (s, 1H),
b]pyridin-5-amine pyrrolo[2,3- 7.37 (d,J = 3.5 Hz,
b]pyridine 1H),6.41 (d,J=3.2
Br Hz, 1H), 3.48 (s, 4H)
N H (CAS 889939-25-7)
/O Y}
= HN
N N
N-(imidazolidin-2-ylidene)- 1-methyl- 1H- "H NMR (methanol-
4 1-methyl-1H-pyrrolo[2,3- Pyrrolo[2,3- ds4) 0:7.94 (d,J =
b]pyridin-5-amine b]pyridin-5-amine | 2.3 Hz, 1H), 7.59 (d,
J=23Hz 1H), 7.28
(CAS 883986-76-3) | (d, d = 3.5 Hz, 1H),
6.37 (d, J = 3.5 Hz,
1H), 3.81 (s, 3H),
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WO 2013/ 015984PCT/ US2012/ 046161 | N- (4, 5-di hydro-1H
I m dazol -2-yl)-4-nmethyl-1H pyrrolo[2,3-b]pyrid in-5- am ne potent (0.82)
pot ent (OWO4AP13A129840. 85) 2 4-Chloro-N- (i midazolid in- PCT/US2012/046161

2-ylidene)-1H pyrrol of 2, 3- b] pyrid in-5-amine 5.36 10.5 25.2 (0.72)
H 3.50 (s, 4H)
N )
/N N/ HN
N-(imidazolidin-2- Furo[2,3-b]pyridin- | "H NMR (methanol-
5 ylidene)furo[2,3-b]pyridin- 5-amine d4) 0:7.87 (d,J =
5-amine 2.3 Hz, 2H), 7.79 (d,
N H (CAS 34668-30-9) |J=2.3Hz, 1H), 7.64
J NN (d, J = 2.6 Hz, 1H),
| \> 6.82 (d, J = 2.3 Hz,
o N/ HN 1H), 3.48 (s, 4H)

Example 7

Compound 6
N-(4,5-dihydro-1H-imidazol-2-yl)thiazolo[5,4-b]pyridin-6-amine

N NN N
LT 0

A mixture of thiazolo[5,4-b]pyridin-6-amine (CAS 948306-28-3) (200 mg, 1.3

mmol) and 4, 5-dihydro-1H-imidazole-2-sulfonic acid (298 mg, 1.98 mmol) in EtOH

(5 mL) was heated in microwave at 150 °C for 40 min. The mixture was evaporated
under reduced pressure. This material was purified by chromatography on silica gel

10  with 5% NH3-MeOH:DCM and gave (40 mg, 30% on the basis of recovered starting

material) Compound 6.

"H NMR (Methanol-ds) 8: 9.28 (s, 1H), 8.30 (d, J = 2.1 Hz, 1H), 7.95 (d, J =
2.1 Hz, 1H), 3.52 (s, 4H), 3.47 (s, 1H), 3.27 - 3.37 (m, 3H).

Compounds 7 and 8 of the invention were prepared according to the
15  procedure described in Example 7 for Compound 6, starting with the corresponding
amino pyridine derivative, which is commercially available. The results are tabulated
below in Table 2.

Table 2
18



(0.91) (0.73) 3 4-Bronmo-N-(imidazolid in- 2-ylidene)-1H pyrrol of 2, 3-
b]pyrid in-5-amine 32.6 31.2 62.2 (0.17) (0.84) (0.16) 4 N-(imidazolid

i n-2-yli owoept3/0159841- net hyl- 1H pyrrol of 2, 3- PCT/US2012/046161
Compound IUPAC name 'NMR (Solvent, 5 ppm)
number
7 N-(imidazolidin-2- "H NMR (Methanol-d4) 3: 7.95 (d, J =
ylidene)-1H- 2.1 Hz, 5H), 7.69 (d, J = 2.1 Hz, 1H),
pyrrolo[2,3-b]pyridin- | 7.36 (d, J = 3.5 Hz, 1H),6.42 (d, J =
5-amine 3.5 Hz, 1H), 3.55 (s, 4H)
H
N N
10
N Z HN
N N
8 N-(imidazolidin-2- "H NMR (Methanol-d,) &: 8.50 (s, 1H),
ylidene)-3H- 8.38 (d,J =2.3 Hz, 1H), 8.05 (d, J =
imidazo[4,5-b]pyridin- | 2.3 Hz, 1H), 3.80 (s, 4H)
6-amine
N NS N
SOy,
N Z HN
N N

The following assays and animal models are used to demonstrate the potency

and selectivity of the compounds according to the invention.

5 Example 8
RSAT Compound Screening
The novel compounds of the invention were synthesized and tested for alpha
adrenergic activity using the Receptor Selection and Amplification Technology
(RSAT) assay (Messier et. al., 1995, Pharmacol. Toxicol. 76, pp. 308-311). Cells
10  expressing each of the alpha 2 adrenergic receptors alone were incubated with the
various compounds and a receptor-mediated growth response was measured. The
compound’s activity is expressed as its relative efficacy compared to a standard full
agonist (see Table 3). The compounds of this invention activate alpha 2 receptors.

15 Table 3. Biological Data: Intrinsic Activity ECso nM (efficacy)

Compound IUPAC name Alpha 2B Alpha 2C Alpha 2A
number
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b] pyrid in-5-amine 114 31 NA (0.57) (0.93) 5 N(imidazolid in-2-

yl i dene)furo[ 2, 3-b] pyrid in- 5-am ne NA 2107 NA (0.73) 6
N- (4, 5- diwodn /05984 PCT/US2012/046161
1 N-(4,5-dihydro-1H-
imidazol-2-yl)-4-methyl-1H- | potent potent 8.2
pyrrolo[2,3-b]pyridin-5- (0.82) (0.94) (0.85)
amine
2 4-Chloro-N-(imidazolidin-
2-ylidene)-1H-pyrrolo[2,3-
b]pyridin-5-amine 5.36 10.5 25.2
(0.72) (0.91) (0.73)
3 4-Bromo-N-(imidazolidin-
2-ylidene)-1H-pyrrolo[2,3-
b]pyridin-5-amine 32.6 31.2 62.2
(0.17) (0.84) (0.16)
4 N-(imidazolidin-2-ylidene)-
1-methyl-1H-pyrrolo[2,3-
b]pyridin-5-amine 114 31 NA
(0.57) (0.93)
5 N-(imidazolidin-2-
ylidene)furo[2,3-b]pyridin-
5-amine NA 2107 NA
(0.73)
6 N-(4,5-dihydro-1H-
imidazol-2-yl)thiazolo[5,4- 267 10
blpyridin-6-amine (0.46) (0.97) NA
7 N-(imidazolidin-2-ylidene)-
1H-pyrrolo[2,3-b]pyridin-5- potent 7.3 16.2
amine (0.87) (0.94) (0.89)
8 N-(imidazolidin-2-ylidene)-
3H-imidazo[4,5-b]pyridin-
6-amine 722 448 NA
(0.61) (0.87)

NA = not active

20



I m dazol - 2-yl ) thiazol o[ 5, 4- 267 10 b] pyrid in-6-amne (0.46) (0.97) NA 7
N-(imidazolid in-2-ylidene)- 1H pyrrol o[ 2, 3-b] pyrid in-5- potent 7.3
16.2 amwe 2003/85984(0.94) (0.89) 8 N-(imidazolid in-2-PCrasnepo46161

What is claimed is:

1. A compound having formula |, its enantiomers, diastereoisomers, hydrates,
5 solvates, crystal forms and individual isomers, tautomers or a pharmaceutically

acceptable salt thereof,

R1
Y NN
AN
APy,
X N/ HN
Formula |

wherein:
10 R'is hydrogen, C 1.s alkyl or halogen;
Y is CH or N;
Xis O, S, NR; and
Ris Hor C 13 alkyl.

2. A compound according to claim 1 wherein:
15 R' is hydrogen, methyl, bromine or chlorine;
YisCHorN;
Xis O, S, NR; and
R is hydrogen or methyl.

3. A compound according to claim 1 wherein:
20 R' is hydrogen;
Y is CH;
Xis O, NR; and
R is hydrogen or methyl.

4. A compound according to claim 1 wherein:
25 R' is methyl;
Y is CH;
Xis NR; and
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3H i m dazo[ 4, 5- b] pyri di n- 6-am ne 722 448 NA (0.61) (0.87) NA = not
active What is clained is: 1. A conpound having fornmula I, its
enant i omewe,20th/as48er eoi soners, hydrates, 5sol vates, cryscalusbarissiand
i ndi vidual isoners, tautonmers or a pharmaceutically acceptable salt
thereof, RL Formula | wherein: IoRl is hydrogen, C 1_8 al kyl or hal ogen; Y
Is CH or N, Q(I% ﬁle@ny SS NR and Ris Hor C 1-3 alkyl. 2. A conpound
according to claim i wherein: 15R1 is hydrogen, nethyl, brom ne or
chl ori ne;

5. A compound according to claim 1 wherein:

R is bromine or chlorine;
Y is CH;

5 Xis NR; and
R is hydrogen.

6. A compound according to claim 1 wherein:
R" is hydrogen;
Y is N;
10 Xis O, S, NR; and
R is hydrogen or methyl.

7. A compound according to claim 1 wherein:
R" is hydrogen;
Yis N;
15 Xis S, NR; and
R is hydrogen or methyl.

8. A compound according to claim 1 selected from:
N-(imidazolidin-2-ylidene)-1H-pyrrolo[2,3-b]pyridin-5-amine;

20  N-(imidazolidin-2-ylidene)-4-methyl-1H-pyrrolo[2,3-b]pyridin-5-amine;
4-Chloro-N-(imidazolidin-2-ylidene)-1H-pyrrolo[2,3-b]pyridin-5-amine;
4-Bromo-N-(imidazolidin-2-ylidene)-1H-pyrrolo[2,3-b]pyridin-5-amine;
N-(imidazolidin-2-ylidene)-1-methyl-1H-pyrrolo[2,3-b]pyridin-5-amine;
N-(imidazolidin-2-ylidene)furo[2,3-b]pyridin-5-amine ;

25  N-(imidazolidin-2-ylidene)-3H-imidazo[4,5-b]pyridin-6-amine;
N-(imidazolidin-2-ylidene)thiazolo[5,4-b]pyridin-6-amine.

9. A pharmaceutical composition comprising as active ingredient a

therapeutically effective amount of a compound according to claim 1 and a

30 pharmaceutically acceptable adjuvant, diluents or carrier.
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Yis CHor N Xis 0, S NR and R is hydrogen or nethyl. 3. A
conpound according to claim1l wherein: 20R1 is hydrogen; Yis CH X is 0,
NR; and RvO=0tsydsasgen or nmethyl. 4. A conpound accordi n@CTasedziono1sl
wherein: 25R1 is nethyl; Yis CH Xis NR and WO

2013/ 015984PCT/ US2012/ 046161 R is nethyl. 5. A conpound according to claim

1 wher eia: . . o R 5 . _ : vd '
6. "A colbounaPhRTRRAHULES) S5rapds by Bepoting o ainy § iferPl bbb ] 120
0, S, MNeleaedfidm:s hydrogen or nethyl. 7. A conmpound according to claiml

L e ol e . © Do o i
N- (i i ; '.."-_l_. 4 _|_ i -.-___ : : 20

N (1 i das g2 /ikRe)4 The YL i Ol ot B EINE Bkl 2o ne:

4- Ol orCRIqroV-diaridazalidin-2-yitleden &h-ayrqyi2 bikyeidB-blapyinedi n- 5- ami ne:
4-
N-

B - i mi lLidin-2-ylid - 1H 2,3-Db i di n-5-am ne;
(1 m s g e R Ao IOy Bibis SRS i 5. a e
N (1 i capibslolicin-BLyIHRRE)-tih eI B KIS B0 R ARIS: imine:
25N- (i m dazoli di n-2-yI'i dene)-3H i m dazo[ 4, 5- b] pyri di n- 6- ani ne;
N- (i mi d¥tionidazelidin-ghilidene)iura[2.3d0leymdin-Sopmyne di n- 6- ani ne. 9. A

phar macuiiGa) ol MBIt e 3 FOMREA I A S-BiDy ASh . &.8nfif@r edi ent a
10  N-(imidazolidin-2-ylidene)thiazolo[5,4-b]pyridin-6-amine.

11. A method of treating a disorder associated with the alpha 2 receptors, which
comprises administering to a mammal in need thereof, a pharmaceutical composition

comprising a therapeutically effective amount of at least one compound of Formula |

R1
Y NN
AN
(1T WD
=
15 X N
Formula |

wherein:
R'is hydrogen, C 1.s alkyl or halogen;
Y is CH or N;
20 XisO, S, NR; and
Ris Hor C 13 alkyl.

12. A method according to claim 11, wherein the disorder is a retinal disease

selected from: age related macular degeneration, wet macular degeneration, dry
25 macular degeneration, geographic atrophy, diabetic retinopathy, diabetic macular

edema, tumors, retinal vein occlusion, ocular hypertension, glaucoma, retinitis

pigmentosa and neuritis secondary to multiple sclerosis.
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therapeutically effective amount of a conpound according to claiml1l and a
30pharmaceutically acceptabl e adjuvant, diluents or carrier. WD

2013/ 015980RCI/WSBY12/ 046161 10. A pharnaceuti cal conp@esirttsen2asaetr di ng to
claim9 wherein the conmpound is selected from

N- (i m dazolidin-2-ylidene)-1H pyrrol o[ 2, 3-b] pyri di n-5-am ne;

N- | 5
i it . SR L e L S

4- B_ro_rrmd}écl(teaérﬁmmzcob'lsa%ea %uyibuderpﬁbrl%lspaarrrean‘o;sbaea dnbpypa@heqaﬁs%cmmted

N- (1 m da 1din | dene) - 1-ne - rrolo n- 5-.am ne;

N (1 m it Jpp e ok esben el BoR. P BipRIT VRSb & darRIATS, Phothegingh | dazol
di 2-36h

i - 5-Sepolrfi@dertia®) e ldery %b??’ faftis, fefnédd e SR, teiBhufeea
a d|5sor(déatm§squoramedshm extistingesradlpbl@od veseselst)arfdhe fdde; rhomphyinsa s

d d f h | iti
compr1 dnge PRy ol seE fe i Belat Al eR SO o et S ound of
For nmul QBF[JQ’[I %Hﬁiloé%e_ or Eﬁfs’t‘)IJI @Jrhlngmtﬁgmg $thdatioR A tedfibe, frritatéd ahly! or

hal ogen; , R "and Ris Hor C 1-3 al kyl 13. A
met hod t&@@dﬁmt ra@dtwaat@naemﬂgrythﬁ@mfrthe [sEindicytanges Nypesaatiyity math ia@@ase

ary o5l el AP & B s IR P SR B BB ooty "

di afpet igrytieend avultFdeng mihomegtheret in0Aiformed maquéncso@me@mb&fmatory
hypertensi on, glaucoma, retinitis pignmentosa and neuritis secondary to

mul ti p|sé<lrseqsea§%$ s. WD 2013/ 015984PCT/ US2012/ 046161 13. A net hod
according to claim11l, wherein the disorder is a skin condition sel ected
from rosacea, sunburn, psoriasis, acnhe rosacea, nenopause-associ ated hot

f 1 ashesl4.hotA Metlsbe accarslirg fongaihr oy wherfauedteﬂ;satdmnsg%m&ta elevated

phot oag{ g ﬁeborrhel C d%r matitis, acne, le%ﬂ ermatitjs, redness of
the skiRrQR{IaniEseY s ISCNEIHF NELS 8%, PRUSABTOPFNYXPaIN: M§CSTRAPAI 0od
vessel e (iéfﬂfe Widh follicular
di Flgtl ?r%rn@éleﬁmuﬁ bough% agﬂ,?i?g%jne e si?ﬁﬁg?\éc& g?}rﬂ@r(n’t’eﬂ)ﬂ}é’goze or crust),
bur ni ngpyodrane rm@nmgn@snisaalrwnd)pailnm?ﬁbataéed Mmthldlabettt reufopaibyditeot and

t , f.th Ki t h dil at f
b ood” ViR Riest bY SeRER: rtiobRyRl olheraghiR Hraener b A onsiahsontSihar one. 10
eryt hengyg fﬂiﬁlvb'dé?fcﬁ? meutepsydHiattibeBRdBhs | drog iR pEridehcé Bfld Aiddritibar
i nfl armatory ski n di seases.

withdrawal symptoms, obsessive-compulsive disorders, obesity, insulin resistance,

treating

20  stress-related conditions, diarrhea, diuresis, nasal congestion, spasticity, attention
deficit disorder, psychoses, anxiety, depression, autoimmune disease, Crohn’s

disease, gastritis, Alzheimer’s, Parkinson’s ALS, neurodegenerative diseases.
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14. A nmethod according to claim1l, wherein the disorder is glauconma,

el evated i ntraocul ar pressure, ischem c neuropathies, optic neuropathy,
pai n, viswenai3/qmsaisa, 15 corneal pain, headache pain, mpPgTAISR@E2/0E@RTEN
pai n, back pain, irritable bowel syndrone pain, nuscle pain and pain

associ ated with diabetic neuropathy, the treatnent of diabetic retinopathy,
ot her retinal degenerative conditions, stroke, cognitive deficits,

neur opsychi atric conditions, drug dependence and addi ction, w thdrawal
synpt onkh. obSeagickeotmapuisdtve cbinsprigiey packdzhsg matetigisand @ r esi st ance,
20stress-rel ated conditions, diarrhea, diuresis, nasal congestion,

spast i dAyMagevriealiagrnbieentaineddviip $81d PaAITE BRterglxvBesen fisr essi on,

aut oi ' : ' ' i4d i NS ' n's
ALS, naPoEeRaRes adthPihe e hea AR R Rel BB PRIE A 3 A,
art iscl econfipneeasd EbeUwdichongicatdsnihepadekiangicagtice agentatambd usedHar treating i cal
agent contained within saj ackagin terial, wherein the pharpmaceuti cal
Sgent 12 0sAEssopRiay Yo EERrO BheRiine At el T SeR A ORR U o
Sconpr i Rt 8ohiphigbs Whi éifectitd afRSRS of BelcRBRHAB eBHIpotAl cI¥RdmMhuiRR be used for
treating a disorder associated wth the al pha 2 receptors and wherein said

pharmaceuti cal agent conprises an gffective anount of at |east one conpound
of Formula I: RL Fornula | 10wherein: Rl is hydrogen, C 1 8 al kyl or
hal ogen; Yis CHor N, Xis 0, S, NR anNR IS or C 1-3 al kyl. 15

AN AN
HNJ

Formula |

10  wherein:
R'is hydrogen, C 1 alkyl or halogen;
Y is CH or N;
Xis O, S, NR; and
Ris Hor C 13 alkyl.
15

25



