METHODS AND COWVPOSI TI ONS FOR THE TREATMENT OF OCULAR
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[0002] The present invention relates generally to ophthalmic conditions and more
specifically to the use of compositions formulated for ophthalmic delivery, especially

formulations for delivery to the back of the eye.

Backeround of the Invention

[0003]  One of the difficulties that often arises in treating ocular diseases is the
inefficiency of delivering therapeutic agents intraocularly. When a drug is delivered
intraocularly, it typically clears rapidly from the ocular tissues. Because of this inherent
difficulty of delivering drugs into the eye, successful treatment of ocular diseases can

often be difficult.

[0004] Due to the anatomical structure of the eye and its physiological nature, targeting
a drug to the appropriate site of action is usually one of the greatest challenges in drug
delivery to the eye.

[0005] Traditionally, topical ophthalmic solutions, suspensions and semisolids have
been used for the ocular therapeutic preparations. A disadvantage associated with using
such conventional dosage forms is that they often exhibit insufficient ocular
bioavailability. More recently, other ocular drug delivery systems have been developed.

Some of these systems include controlled release systems such as ocular inserts,
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[0007]  While the general process of absorption in the eye may not be completely
clucidated, there are well known relationships between molecular properties, transport and
penetration, which play a role in the process of absorption. It is known that there is a
relationship between the permeability of drugs across biological membranes and the
octanol-water partition coefficient. A LogP of 2.9 was shown to be optimal for beta-
blocking agents and their corneal permeabilities using excised rabbit corneas (see,
Schoenwald, et al., 1983, J. Pharm. Sci., 72:1266). Unfortunately the delivery of such
lipophilic drugs is limited due to its low water solubility or inappropriate drug dosage

form, in particular when delivered to the eye.

[0008]  Accordingly, it is desirable to be able to prepare a formulation of drugs that
both have affinity to phospholipids and are water insoluble, into lipid vesicles of lipid

compositions composed of at least one phospholipid. Such compositions have not been
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Notes. Roman numerals refer to the compounds shown in the application under those

numerals

") XXI refers to the compound XXT:



[0012] each of B can be, independently CH, or a part
of aring fusion to forma second ring, wherein the
weeoawnd34ling can be an aromatic, a bicyclic ar sOBMSE06/022480
or a bicyclic with only the first ring being aromati c;
[0013] Al can be one of NRa, C(O, S(O, S(O2, P(O?2,
O S, or CRa, where R can be one of H, [|ower alkyl,
branched al kyl, hydroxyal kyl, am noal kyl , thioal kyl,
al kyl hydroxyl, al klythiol, or alkylam ﬁ?ﬁ and wherein
a=1, if ALis NRand a =2, if Al is |[CRa; [0014] A2
can be one of NR, C(O, S(O, S(O2, PLQ2, O or S
with the proviso thatodyhe connecti vi = ween Al and

| ower al kyl, or branched al kyl ; gan b e one
of a bond, O S, NR
L2 can be one of
Cl-C6, NRa; or Llljand L2|ta get her can be a bond,
[0017] each o f : 3 j
I ndependent Iy e ol nN; G cycraal kyl ,
branched al kyl, hydroxy al ky ' t hi oal kyl ,
al kyl hydroxyl, al kklythiol, or alkyllam no; |[0018] each
of p, g0 m r is independently an ra{egef havi ng
value fromO to 6; [0019] R and Rd takagnh together can
be one of (CH2)m (CH2)r-S-(CH 2)m ( )r-SO (CH
2)mCH2)r-SO 2-(CH 2)m (CH2)-NR a-(CH DHya , or
(CH2) TO-(CH 2 or[0020] Rb and Re taken together can be
one of (CH2)m (CH2)r-S-(CH 2)m (CH2)~SO (CH
2)m (CH2) SC2-(CH 2)m (CHZXXINR a- (CH 2)m or
(CH2)"O-(CH 2)m [0021] or Rd and Rf taken together

" Sugail 148 @Rs ot Ghibbind &flifie EohCH 2)m((OH2) SO (CH
)m (CH2)r-S2-(CH 2)m (CH2)r-NRa- (CH 2) m or

2 éCHZ AO-(CH 2)m or [0022] Rb and Rf taken together

APZ3dpdrefean o Be comppynd avedslly from (CH 2) m

) CGP76775 refers to the compound available from

Y TAA refers to the compound available from

%) PP1 refers to the compound available from

8 AZM475271 refers to the compound available from

) SKI606 refers to the compound available from Smith Kline Co.
% PD180970 refers to the compound available from

[0010] According to another embodiment of the present invention, the compositions

include an active compound or drug having the structure A.:



(CH2)"SO- (CH 2)m (CH2)1.-SO2-(CH 2)m (CH2) r - NRa- (CH
2)m or (CH2)"O(CH 2)m or [0023] Rd and R taken
woagwstienican be one of (CH2)m (CH2)r-S-(CH 2paw/us2006/022480

(CH'SCKCH, ) (tm, (CH2) S@2-(CH 2)m (CH2)r-NR a- (CH

2)m and (CH2)"O- (CH 2V ; [0024] Rl can be one of

(CRa)m ON, S, CO(ORL, C(ONR) 2, SGBR, OSO2R,

SO2R1, SO'\’ PO4R1, OPO2R, PBR, P2R, or a 3-6

nenbered cycle with one or nore heterocyclic

k re| R' can b¢2one of hydrogen, |ower al kyll2
9)!0 hydBoxy}L\or Acan rm a cl ed 6 nenbered

3-
het er ocycl e Bai t hAgné t’er ‘_ t
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IS i ndependent in se Nher |s re t an on ;

[ 0025] R2 can be one of hydr gen, al kyR, br&ﬂphed

al kyl , phenyl, substituted nyI hal ogen,

al kyl am no, alkyloxo, CF3, sulfonan1do substitut ed

sul fonam do, al kyoxy, thioalkyl, sulfonate, sulfonate

ester, phosphate, phosphate ester, phosphonate,

phosphonat e ester, carboxo, am do, ureido, substituted
[0012hr bbxsiTuctuissA.i dach eflAzan Be, indepsadently: enp ol LN, NBs OzSeor a

mier ed . cycl e th [
part g‘f HHES 1e1\1]ﬁ1?1p] f%mfalﬁpf?{\égrmﬁﬁ’ %&%re% e(?orf&erﬁ]{é?&a}éﬁ#g agraromatlc a
hetefdRhdticU 8 Midyche armdiie, o £5iendlici atothixic lidtergeyddiodingf nor e
than one substituent R2 ar e present, each of the

substituents can be th or diff rent, .OO% } R3 d
[0012kn_sishopicl 50 FsdRaspRIendb - o ad i R5iPD T gy secon

e I lic with
o Bl ha s i vt

onlthheﬁfﬂtﬁnglﬂejaigaramdh{:OOZ?] nis an integer that can
have val ue between and 5, with the further proviso

if n
[OOI@E Auifsap b&ro&ﬁﬁitﬂ\%l 8?(8)3 5%))0%@(8?3}’ O??é’ @?@g{ﬁ{g%hﬁg R can be
one BFHOHWER Ak Af brafehed BSE Hydtdxyeikyl, amindatiey] dhivalisi, tallgthydroxyl,
alklythiol, or alkylamino, and wherein a =1, if A; is NR,, and a=2,1if A; is CRy;

[0014] A, can be one of NR, C(0), S(O), S(0)2, P(O)2, O, or S, with the proviso that

the connectivity between A; and A, is chemically correct;
[0015] Rgcan be one of H, lower alkyl, or branched alkyl;

[0016] L; can be one of abond, O, S, C(0), S(O), S(0),, NR,, C;-Cs alkyl; I, can be
one of a bond, O, S, C(0), S(0), S(0),, Ci-Cg, NR,; or Ly and L, taken together can bea
bond;

[0017] each of Ry, Ry, Re, Ry either is absent or is independently one of H, C;-Cs alkyl,
cycloalkyl, branched alkyl, hydroxy alkyl, aminoalkyl, thioalkyl, alkylhydroxyl,
alkklythiol, or alkylamino;

[0018] each of p, q, m, r is independently an integer having value from 0 to 6;

[0019] Ryand Rgtaken together can be one of (CHz)m, (CH,)—S—(CHz)m,
(CH2)~SO—~(CH2)m, CH2)—S02~(CHz)m, (CH2)~NR;—(CHy)m, o1 (CH,)~O—(CHy)m; o



i ncl udes an active conpounds or drug having the
structure B:B [0029] In the structure B, each of A can
woeoiendependent |y sel ected froma group consi sPCIESef06/022480

(CHo-I5N NH O S and a part of a ring fusion to
forma second ring, where t'he second ring i s an
aromatic, a heteroaromatic, a bicyclic aromatic, a
bi cyclic aromatic heterocycllc ring, or a blcycllc

[0020}1 t RO /R thigerf to gétherrdaﬁ e baé ofy CHme(GH)68—(CHz)m,

(CHAH O S ek Yl Don G rrE Koo br pb D b (C Rl

O S and a part of aring fusion to forma second

(0021} N9r Nhﬁ{deR}tQ&n% cﬁﬂ BohesSo ATERY,Q T(@HZETS—é(CHZ)m,

teroaromatlc icyclic aromati c,

(CH@J—SCD&((EHZ)I;;e(CéhbﬁS@:i—l(GHt)lnr@szfNBa—lﬁC@bﬁa 0§ (éﬁz)}%ﬁpﬁz)m, or

the first ring being arorratlc or heteroarorratlc vvlth

[002& n d% wﬁétéﬁrﬁt\élg%i)?r 8" %8 i°ag g n@m? o @}?m c a n be

(CH?%M@HZ)U(@Hzﬂ—smMGHQRW@Iﬁy%NBa—QCHd)@mﬂ (Cﬁwoamum, or

0032] dean bg selected froma group consisting of a
ond, and_a substituted or un
(00231 KRy R By ekPRpSREY SamBege Bblcim {09ar - e be

B T e T R

CO(OR, OR CONR
(0028L X ool o2 R, ) bbﬁl\@é@X@)R‘s‘?@lWéOé“ bsoR,
' P
oo SR PRy A, sy A8 i
mor@h&%c%ﬁd"at@@@ Rythedi RO 3408 diRcehgtnerh) pweeallgl, a&p’&btyéroxyl
carrylna any R group on it, 1glnrelnR 14s se led

or Cirr forma Jessd - @W&@I@ﬁ’@teé‘?cyﬁlfd’i’ &, O BREY e&q{o%{cbﬁ [ALOTAS,
I

morétieylone®y, al Kyl thiol, a substituted alkyl-thiol, an
am noal kyl , an am no-substituted al kyl, an

10033 cy G o e 2 A L P g SRRy e, Bt R g e ponyt.
halogen, alkylamino, alkyloxo, CF3, sulfonamido, substituted sulfonamido, alkyoxy,
thioalkyl, sulfonate, sulfonate ester, phosphate, phosphate ester, phosphonate, phosphonate
ester, carboxo, amido, ureido, substituted carboxo, substituted amido, substituted ureido,
or 3-6 membered heterocycle with one or more hetrocyclic atoms, with the further proviso
that either one or two substituents R, can be present in the ring, and if more than one

substituent R are present, each of the substituents can be the same or different;

[0026]  R; can be one of hydrogen, alkyl, branched alkyl, alkoxy, halogen, CF3, cyano,
substituted alkyl, hydroxyl, alklylhydroxyl, thiol, alkylthiol, thioalkyl, amino, or

aminoalkyl; and

[0027] nis an integer that can have value between 1 and 5, with the further proviso that
if n > 2, then each group R; is independent of the other groups Rs.

[0028]  According to yet another embodiment of the present invention, the composition

includes an active compounds or drug having the structure B:



hydroxyl, a branched substituted al kyl hydroxyl, a
branched thio-al kyl, a branched thiosubstituted al kyl,
wea 2weanshnied al kyl -thiol, a branched substit ut eBCT/US2006/022480
al kyl -thiol, a br anched anlnoalkyl a branched
am no-substituted al kyl, a8br anched al kyl am no, a
branched substituted aIkyI am no, and a closed 3-6
nmenber ed carbocycl e or heterocycle, wherein a
substitutent in any of said substituted al kyls
i ncl udes said closed 3-6 nenbered carbocycl e or
heterocycle, with,the further proviso that each
het eroatomin the 3@ nenbered heterocycl e being
capabl e of caré»ﬁfg any Rlgroup on it, with the
f urt heqRpyev+se- t hat ;he squtitution in any of said
substi tuted aIB(y sB, 8 R rAUP 4onnected to
sai d al kyl s via an’at|pm otjher arbBn _qr via
carbon, and wher2in 6J£bdenendAnt case
there is nore than ong : TN034]NR2.'AS a sub Ri tutent
situated at position 5,6 or 4 of é e ring, wher&in R2
can be selected from roup consi sting of methyl,
ethyl, ~-propyl, iBg-propyl, -butyl, iso-butyl,
tert-butyl, iso-peatyl, phenyl, substituted phenyl,
hal ogen, branched or unbranghed al kyl am no, branched
or unbranched am noal kyl , anched or unbranched
al kyl oxo, branched or unbranched oxyal kyl, branched or

[0029‘{' br Bﬂ%@ @ﬁ*uétﬁﬂeqwelé&ﬂ of Arcambbiadepsndanthy shecteldrom a group

hi ol , sul fonam do, . substi Iut ed sul fona
consisting @ﬁé@fé)o 180 NHF]QE 8, aylapart ?ﬁ?o‘%lﬁﬁwéﬂﬁ ﬂ%ygb etcgné" ring,'where
e SRIGRRL SHRGEIRS lﬁé‘tﬁ@@bﬁb c@afimatic
ﬂwsg é%&hﬁfggggﬂ1tute%hggﬁboxo SubS?ltJ?%d amdoy
heteﬁid’pﬁid ting, efla bicgtliowitbonky tBe ﬁrsimmg deing aumaiscy betergpromatic;
het erocycl e attached to positions 5, 6 or 8 directly

r thr r e [
ool Rt P ok O S AT ABRBAIA Lot .
NH, TS BRd 2 BEAVE § Sink Fdfioreiot 8 a@BGNdlriMg, wherehiie®cond ring is an
substl tuents R2 are present .in the_ring

aronsafisst heteraramate, pbichglia Hemahera WeyeHr ﬁ?oél?aéﬁﬁ’ﬁemcy&lc Ting, Or 2
bicyclic with only the first ring being aromatic or heteroaromatic, with the further proviso

that if each B is (CH)o, Rs is bonded directly to the adjacent ring.
[0031] Ro canbe selected from a group consisting of H and lower alkyl;

[0032] L can be selected from a group consisting of abond, and a substituted or
unsubstituted alkyl, alkenyl, or alkynyl linking moiety;

[0033] R; can be selected from a group consisting of C(R"3, OR', N(R");, NR'C(O)R’,
NR'C(0)O(R"), NR'C(O)N(R"),, SR', C(O)(O)R', C(O)R, C(O)N(R")z, SOsR', OSOR,
SO,R', SOR’, S(O)N(R")z2, OS(O)O)NR"z2, S(O)(O)NR )2, S(OYNR )z, PO,R', OPOR’,
PO;R', PO,R’, and a 3-6 membered heterocycle with one or more heterocyclic atoms with
each heteroatom independently being capable of carrying any R' group on it, wherein R' is
selected from a group consisting of hydrogen, lower an alkyl, a substituted alkyl, an alkyl-
hydroxyl, a substituted alkyl-hydroxyl, a thiol-alkyl, a thiol-substituted alkyl, an alkyl-
thiol, a substituted alkyl-thiol, an aminoalkyl, an amino-substituted alkyl, an alkylamino,



[0035] R3 can be selected froma group consisting of
hydr ogen, al kyl, al koxy, hal ogen, CF3, cyano,

waawstidi4ut ed al kyl, or hydroxyl, aryl, substitRPCEUS2006/022480
aryl, heteroaryl, substituteg heteroaryl, heterocycle,
C(R')3, OR', N(R')2, NRI1IC(OR', NR1 1IC(ONR', R',
A0 (ORrR, G(OR', (O)N(R") 2, (O, (OR,
OC(ONR')2, SABR', OSXZR', SAZR', SOR', PAR',

a subblERRd, allfP3Rino, %thhe%ﬂ{y@lafbrﬁlchleé sﬁbéﬁhﬁ&?ﬁ'lkylaﬁ%kanched alkyl
substituted ar heteroaryl, substituted heteroary

hydroxubra bypnapied sy %ﬁk’e‘ﬁ@ gllybledrorylia branehedythiorafylox Yranched thio-
sub%’cﬁﬁtﬁﬁ Iaﬁiqul(aal &Xﬁ%qra‘ﬁ -‘d’uolEl &gnﬁ'L 5%‘.1%5"[1%}?@ %%&ﬂ%{mh a branched

m no, ran

amihbalkylah bxdnchebi mﬁm@ﬂbhﬁtu@ﬂaaiymd bragdhell latktydintiho, a branched
branched_thi ol -al kyl, or may form a_cl osed 3-6nenbered
subgitpied glykpming. aRrd grrdossd 3rfbmemhered carbeydle onheisracycle, wherein a

submtﬁf%ﬁgfggdgg 8E¥£1d Qb aneRedn QL rslﬁﬂélu@éé%ﬂix Xih osed 18N E iﬁ@éf@d R’

s In in case e I's nore than one
carjo9d6 or hetemcaclei withdley fulthei prgvisd Ehav adohehebardatermrin theahrd
rther rovi.so that ., n > 2 .then each
merghesi hikstol ol sisgartnihie SbrAHES BOHR Sar bl TR Cobansr
proViké that HR shibdétithesn B 8 oTQaitiRabstivkte® ﬁH{lj}ls%élﬁde(sQﬁ%rQi ghoupS
a bond, [0038] with the further proviso that each™ B

conn@ptf(ctnq)scald Fieyls atp peatamyotberikan aghamr vieeabomb edd aheredn each R

is 111%#&{5'? deﬁg1 Al epeqﬁ%orgﬂ%ag; g‘ﬁ% rectly to the position 7

ace ring; maceutically acceptable
sal ts, hydrat es, solvates, crystal forns, N oxides,

[0024]d i Rdiswi sdbstitﬁted‘t giateiden podticn 5 ber Saff the[ ﬁﬂ@Qs]herein R, can be
Accordi ng to anof her di men of the prese
selected i 8 %rouwp GRSsiTHRS Pgmeﬁ Yb &% ﬁ’rd’ “BIPP Bl wprpgpw o‘l’ byhddpo-butyl,

tert%'f‘)ﬁ ib %@nﬂy[‘ ;ﬁieﬁﬁbhﬁ)%ﬁtu‘t& AVl Hﬁg erd, BEnlRd nbranc ed

including admnistering t asu1ect|nnee ereo
alkyliremap buantlesl dryunbfdnebed sreinaaliiyhbranthed @mqbwcmcmikyloxo

bra%qg]f%ﬁli §gl q%?"é‘% ﬁg#'yg@gﬁ §£§3ﬁﬁ cgcgjr&?prda&]gg ({;g}“ aﬂgylaﬁ aa&s) | ar

unb%e@icld&l |all<!thhRf1 CBS Sulibiiia® QubstRutdd BEIfdHamidS, salfehatd, @ﬁﬂ@nate
-8; c¢) a cLogD of at 'east about 0.5 at pH of 7.

esteg,rpjlogghaée, pbpudategsteiephpisphanete, phosphonate ester, carboxo, am1do ureido,
substituted carboxo, substituted amido, substituted ureido, or a 3-6 membered carbocycle

or heterocycle attached to positions 5, 6 or 8 directly or through group L, each heteroatom
independently being capable of carrying any group Ry, with the further proviso that either
one, two or-three substituents R, are present in the ring, each of the substituents R, being

the same or different;

[0035] Rj;can be selected from a group consisting of hydrogen, alkyl, alkoxy, halogen,
CFs, cyano, substituted alkyl, or hydroxyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycle, C(R")3;, OR", N(R"),, NR"C(O)R", NR"C(O)NR", R", C(O)(O)R",
OC(O)R", C(O)N(R")2, C(0O), C(O)R", OC(O)N(R™)2, SOsR", OSO,R", SO,R", SOR",
POR", OPO,R", POsR", PO,R", wherein R" is hydrogen, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, lower alkyl, branched lower alkyl, alkyl-hydroxyl, branched alkyl-
hydroxyl, amino-alkyl, branched amino-alkyl, alkyl-amino, branched alkyl-amino, thiol-
alkyl, branched thiol-alkyl, alkyl-thiol, branched thiol-alkyl, or may form a closed 3-6



exceedi ng about 1,000 Daltons, wth the proviso that

the drug is not a steroidal nolecule, including
w@ovpossads exenplified by the structure set foP€TIUBI906%022480

or B herein, thereby treating the condition. [0040]

According to yet another enbodi nent of the present

i nvention, a nethod for preparing a conposition is

provi ded, the conposition including an active conpound

memberdd Uerefvaytlegvithenesdrimi@t heterodyélic Somd earBed atkyl, branched
i.ncludes dissolving or partially dISSO|VIn t he

alled dryroerirls vetereieash B 'ris indepgideaidn casedherg bﬁs@ﬁteéh@m oagR";

or gani ¢ sol vent m xing with an aqueous col | oi dal

[0056)S PENRI a?irl ﬂiﬁ'}ﬁe 'ifgge BOLXBERT P28 ewﬁl?%l{e' fﬁ{ét'lr}%r proviso that if

renovi ng t he so osnot1 c
n>éd]haseachﬁrpttpR@1&a1ndqiauderrtm>ﬁﬂwg>thdngrmpm§«gsl tion
suitable for adm ni stration. [0041] According to

ot her. enh nment .of .t ntion, a nethod
0031° g oF i B RS RS R etk BF et e 1
provi ded, the nethod incl ud| ng preparing a fornul ation

[0038]c! uitin ﬂle’o‘fut'th@f Beess thaalfleycteB ie@H)Y R A0M lb@tanwsuﬁihtutent
active conpound qr drughavi %ﬁthe structure A or
F

deserihed APy @thien handiydrasgern oadpdhirecly dn theyosiion @ﬁibje adjacent
ring; %@Wfseﬁ#ﬁﬁ% g@ée Y lsalts, @19&1%%@5%%&' &?F]t‘éf)foq?ﬁt Rxides,

esent I'nvent1on ire
andunkhntduﬁlyldmg;taecnmnnmth&rbosﬁw table for delivery to the
eye is provided, the method including adm nistering a

rrpond e op d'nit tion and obhserving t
100§t PA et el RoBiagistin of fewheetyBv B hobig B
trealh® Bn aﬁmmmsdw @A QBndiIBR L4 Btk e isGREAA) ¢hd Betholl 1ﬁcludmg

steroi dal nol ecul e, thereby |dent|f1 %ﬁ% compound
VA

admypistesiBE éo £ gvbieetiin pegd thergof htherapeutica m@m@m of f
conSof R0 ANE R BEoFa Ao | B F PR o

excé‘e?llng ﬂfoueXﬁm&Iz {:‘b) mwhteemamdty\@ ladsahiin abo0t A2 mthﬂ at a pH range
nmpound furth a water solubility of | ess than

of 43%,(5:@@ c@ogDﬁ/aﬁ ie@s%qbogt (bﬁa‘p%[ﬁ QE & angl d) a'molecular Welght not

exceeding about 1,000 Daltons, with the proviso that the drug is not a steroidal molecule,
including compounds exemplified by the structure set forth in A or B herein, thereby

treating the condition.

[0040] According to yet another embodiment of the present invention, a method for
preparing a composition is provided, the composition including an active compound or
drug having the structure A or B. The method includes dissolving or partially dissolving
the compound or drug in the presence or absence of an organic solvent; mixing with an
aqueous colloidal suspension containing the polymer base carrier; removing the solvent;
adding osmotic agents; and adjusting pH to a value making the composition suitable for

administration.

[0041] According to another embodiment of the present invention, a method of
delivering a compound to the back of an eye is provided, the method including preparing a

formulation including a therapeutically effective amount of an active compound or drug



8, such as |ess than about 0.05 ng/niL at a pH range
of 4-8, for exanple, less than about 0.01 ng/niL at a
w@kbosassgel of 4-8. The conmpound additional | y haRCHUS1006D22480
of at l|least about 0.5 at pHlbf 7.4, such as at | east
about 1, for exanple, at |east 2. The conpound further
has a nol ecul ar wei ght not exceedi ng about 1, 000
Dal t ons, such as not exceedi ng about 900 Dal tons, for
havitgahpétectretA 6x8 eadidetivaingithe &ethuldtioh assn eyd&Bdubject in need
According to yet another enbodi ment of the present
of speh,gliveBh, an article of manufacture is provided, the
article of manufacture incl udi ng a vial containing a
[oomnp%écrohﬁﬂg b ot @&b@dﬁﬁéﬁf ansy gfeea{tllﬂve%t)ﬁcat m¥iod of
ah active conpound rug havin
lderﬁtfvmg taumompAumd sitabkerfdr d@lwenem thfnc,yeusl pmyldads theun¢thahsicluding

SRR B S ARt R e o o

the S61@pbUIE 1ﬁﬂ%ﬂé3@ﬁon@lmngle§é la@ﬁuﬁifstratib\ﬁe%h&ﬁl e g&@i@d is not
bl ocks VEGF i nduced perneability in t he eye. [004

a sterpidaimolecpls, @aembap@ﬁnélﬁsm ﬁgomwr@eﬁultaumfw @ﬂwgny te ﬁhetﬁye A
confp%}@?ﬂ&% f{ sucﬁ{ f%ﬁ%ﬁ}oﬁ tﬁﬁcgag rhfi@h 5%&;\5%5% &%q%%kféggﬁlg]about

1505%@9&& & mskthmfaatr?m 0R0 Adtfbreaxafdpi, nfdamemmg gmg nap@i> The
show ng .ba of the eye exposure conpound VI
conpqups it fl%ﬁﬁ wafer %lv@ﬁky ﬁq?ﬁﬁ)th Dentibl Pes Ll a[rbbupnge of 4-

8, shd3EssdndrPatidul 605‘ %%')%10 La%glﬂl-ﬁ@ggé S8, RPCVANGe, less than about

concentrati ons | n the tissues at
0.0t ag/thheka pH rehge Wes f ©h¢ cwnpaymnt] agditiahaliynistsial dLagDoof at least

e r of ¢ d V.or VIL.in m 8], FI GURE
abol S abbRE 7% a5 3h st Pl foraliofig »peldy g tipihound
ﬁmﬁé}%@ ln G301 ORGRE % titaHot BXtedihg 6BETQWID Dalfonk,| @¥h Rgnot exceeding

topical instillation of conpound VI in three different

aboy Ipgltonsy fppBxamplagipt gxeseding apeuf 800 Daltons.

[0043]  According to yet another embodiment of the present invention, an article of
manufacture is provided, the article of manufacture including a vial containing a
composition including a therapeutically effective amount of an active compound or drug
having the structure A or B, and further including instructions for administration of the

composition.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] FIGURE 1 is a graph showing eyedrop administration of invention compounds
blocks VEGF induced permeability in the eye.

[0045] FIGURE 2 is a graph showing topical administration of compound VI prevents

choroidal neovascularization (CNV) in the eye in a laser-induced CNV model.

[0046] FIGURE 3 is pharmacokinetics (PK) data with a graph showing back of the eye
exposure of compound VI instilled topically (eye drop) in C57BL/6 mice.



[0049] FIGURE 6 is a PK data table show ng ocul ar
exposure in the back of the eye follow ng topical
WO p@bilbd4at i on of conmpound VI in Dutch-Belted re@bhiUs®06/022480
DETAI LED DESCRI PTI ON [ 0050] IPhe foll owi ng terni nol ogy
and definitions apply as used in the present
application, generally in conformty with the
term nol o recommended by the International Union of
[00g¢)k e B pﬂils e PKOtsargsiph ynd tabRABpwirlD@mb¢niiens ef ddmpound V

or VU5 BT i hicor € Bt ieieemtont it DRic (e flsmo ok

contpbuadqysﬂvyﬁhh},beponj ugat ed nol ecul ar ent ity with a
stability, due to derealization, significantly greater

| localized struct h
lOOggﬁa”héréié&ﬁf é? §h tg gébﬁ ap@@@gfeaﬁiaéitgeqtswii;?stal‘g alorc?llcjlgl
e a ar onmat.i
co Y ot R ISR bR G LR e

d1ffcmtt;wbmsearawm,dagantbﬁmmp@. above. [0054] The term
"heterocyclic," when not used to describe an aromatic

. i i,e., ri t n r oups
(0051 3: FICRSE %35, et blishSvingioc e Freosgregn freich g the eve
follbwinpadpiey inatiuEen oBcéhsbwmBontin BhiarbEed 2 %@JFETand at

Ieast one het eroat om descri bed above. [00 he term

"substituted heterocyclic" refers, for both aromatic
and non-aromatic SEE&&!&E&PMEM)/CI i c groups
further bearing one or nore substltuents descri bed

[005§ OV"l’ﬂ%gr@‘}vbﬂE@nﬁ %&% ﬁc%s%r A2 1@ed D ﬁ%ﬁ{eggt}t

strai ght Ralh Ry ar dcarBon group
apphcatmnogmetaﬂyah ocmfoihﬁnp atithahe ahﬁimlo g@@écc@&ﬁ&ﬂiea by the

rreth eth ropyl, »-butyl,
Intefn ?J]IRVPH %% B}Hie at‘%ﬁpheﬁﬁ %ggﬁ (HEH46)| chown as
-anmyl ), w hexyl, and the
[0051]  The term “heteroatom” refers to any atom other than carbon, for example, N, O,

orS.

[0052]  The term “aromatic” refers to a cyclically conjugated molecular entity with a
stability, due to delocalization, significantly greater than that of a hypothetical localized
structure, such as the Kekulé structure.

[0053]  The term “heterocyclic,” when used to describe an aromatic ring, refers to the

aromatic rings containing at least one heteroatom, as defined above.

[0054]  The term “heterocyclic,” when not used to describe an aromatic ring, refers to
cyclic (i.e., ring-containing) groups other than aromatic groups, the cyclic group being
formed by between 3 and about 14 carbon atoms and at least one heteroatom described

above.

[0055]  The term “substituted heterocyclic” refers, for both aromatic and non-aromatic
structures, to heterocyclic groups further bearing one or more substituents described

below.



like. The term"lower alkyl" refers to al kyl groups
having from1l to about 6 carbon atonms. [0057] The term
wO suwbasistut ed al kyl " refers to al kyl groups furP€TE82006/022480
beari ng one or nore substituénts such as hydroxy,
al koxy, nercapto, cycloal kyl, substituted cycl oal kyl,
het erocyclic, substituted heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
[00a6)/1 oXhe tesmbslkyl’ Ut e mr@/rhomyv aldmaktogight, ordytavhied Bhdifi Bydrocarbon

yl
gro&ﬁﬁ%‘ﬁ% ‘(R)HeftB ﬁgﬁﬁ%g amrw:’%%wémmé?{ﬁﬁﬁ? ethyhsayopyl,
iso- Bﬂ@p}ﬂ &1- Hﬂlt%@ |zs|$79r5ﬁﬂ/ te'i £hRyS n&fén?l (ALgRhewal p ﬁf}lﬁ@r n-hexyl, and the

br anched drocarb groups having at |east
likes g dgrmc’ elm@rallebd mfelsm@ml&tyl gmuphlaingfibet Iveedoab tirba@n atoms.
and about 12 carbon atons, and the term "substituted

en fee n roups.furth berln one

o031t o 3 S0 BB R BB S G e
subé‘aﬂukme yich dsefyéraky] dlkeiy, aiegdptd; kec10gltyD sulbitiaied&gbloalkyl,
rou s haying at | east one carbon-carbon

het? ﬁ’gﬁ%ﬂl eéﬂpa FRAPHY At wbshiuigsouyl, beigraarvboibstituged
het&%ﬁ@@ "érﬁ&%mé éﬁg/lc}xgr g%léz?%)ntouhﬁl% @nll}‘}/onﬂ idg, aldehyde,

reférs to al yny earing one
acyt wryedyl,earttoxyl) esldicmyﬂ;esdlfalhmmde, fudR6A] anthife tike. m "ar yI "
refers to aromati c groups having between about 5 and

0085 A RO B0 5 A SRR S 2N o

hav&@&t lehdioné Sarﬁ&fl;-@ﬁﬂbbﬁ do@Io¥6nd, LRI Bdding BetveRh Bbout 2 and about 12
heteroaryl refers to aromatic rings. where the ring

carbany ajems,raadithe tewn Tabshiptaskalienyl’ ®ferné allsonyl gtanps duom bearing
mﬁﬁhgﬂﬁﬁ@&%ug%ngnwggﬁﬁguﬁggiheteroatonldescrlbed above,

erm - su heteroaryl" refers to
het eroaryl groups further bearing one or nore
[008%bst Thatent Salitpsd! rdfed t@ktcalght-c[}ﬁﬁﬁ:ﬂ]or Phrachal lmydréédﬂﬁ’yi}groups
h t | kyl, wherein alkyl is
havipg: z?clrlléaa% c?netcar orrrl?éa?bo){l tnple%ond and having betweenyabout 2 and about 12
carbon atoms, and the term “substituted alkynyl” refers to alkynyl groups further bearing

one or more substituents described above.

[0060] The term “aryl” refers to aromatic groups having between about 5 and about 14
carbon atoms and the term “substituted aryl” refers to aryl groups further bearing one or

more substituents described above.

[0061]  The term “heteroaryl” refers to aromatic rings, where the ring structure is
formed by between 3 and about 14 carbon atoms and by at least one heteroatom described
above, and the term “substituted heteroaryl” refers to heteroaryl groups further bearing

one or more substituents described above.

[0062]  The term “alkoxy” refers to the moiety —O—alkyl, wherein alkyl is as defined
above, and the term “substituted alkoxy” refers to alkoxy groups further bearing one or

more substituents described above.



above, and the term "substituted al koxy" refers to

al koxy groups further bearing one or nore substituents
waele®ensded above. [ 0063] The term "cycl oal kyl " PEF/E8R06/622480

al kyl groups having betweeni3 and about 8 carbon atons

arranged as a ring, and the term "substituted

cycloal kyl" refers to cycl oal kyl groups further

beari ng one or nore substituents descri bed above.

[0063]06 4T heltben t‘efctoaligk Vdféﬁs Yo alkyledrtiss Ha¥ing between 3 and about 8
alkyl-substltuted ary roups and the term

carbog Aheips eganegd as R yingr ayud" éﬁ@% ssu{valtaterémlpgzlkylg refgpssto cycloalkyl

ol SR ARG 8, Pl G b e o

aryl -substituted al kyl groups and the term
[0064ubsThe tatne Hallaylpt AT kefers to elkglsibsittutedyaryll geyipsging tipsterm

“sulgsg{g{l;g_ 51#8@%%3’ ?e%ﬁrg Q(‘? éﬁ(lr;ﬂa.r :g%%%&ﬂ I t %Qrélfge(%gscgrgﬁore gubstltuents
des@ipdd-pubst i tuted al kenyl groups and the term
"substituted aryl al kenyl" refers to aryl al kenyl groups

further bearin ne or nore substituents described
[00&Hov elhq tomes 79ryiptey]t eafers toasyl-aubelimjed alkgfgspupstapd the term

“suﬁ’srst%%ﬁsaf #IS%{H@%U gerqgﬁs a+ 1@1%?&#)2?23{11% btglé}gﬁl%ﬁ? Ley s ﬁmre substltuents

deséribeldh®ovdiear i ng one or nore substituents described
above. [0068] The term "arylene” refers to dival ent

o Q hav bet ween and out. 14 car
1008810 el farte R el SESR fo i aﬁﬂweéﬁ@fen LFORES g the torm
“ @étﬂﬁt@&‘ﬁry@dl@éi&? fotth Hbea[r yRA&h|1 her'Behf
Susubstltuents degcflbed abov%nggo 069] The tg%ﬁgq%?ﬂgge"
substgfients desoribed/abovey me t hat catalyzes the addition of

phosphate groups to a protein residue; for exanple,

nd L ! .
o0 SR SRR AR A LU0 e
“substituted arylalkynyl” refers to arylalkynyl groups further bearing one or more

substituents described above.

[0068] The term “arylene” refers to divalent aromatic groups having between 5 and
about 14 carbon atoms and the term “substituted arylene” refers to arylene groups further

bearing one or more substituents described above.

[0069] The term “kinase” refers to any enzyme that catalyzes the addition of phosphate
groups to a protein residue; for example, serine and threonine kinases catalyze the addition

of phosphate groups to serine and threonine residues.

[0070] The term “therapeutically effective amount™ refers to the amount of the
compound or pharmaceutical composition that will elicit the Biolo gical or medical
response of a tissue, system, animal or human that is being sought by the researcher,
veterinarian, medical doctor or other clinician, e.g., restoration or maintenance of
vasculostasis or prevention of the compromise or loss or vasculostasis; reduction of tumor

burden; reduction of morbidity and/or mortality.



[0070] The term "therapeutically effective anount"”

refers to the anount of the conpound or pharnmaceuti cal
w@ewpo3d4ti on that will elicit the biol ogical opPCTHES006022480

response of a tissue, systenp animal or human that is

bei ng sought by the researcher, veterinarian, nedical

doctor or other clinician, e.g., restoration or

mai nt enance of vascul ostasis or prevention of the
[00ZIdnprTim tsen Gphdrmascutitalijesceptast’asifas to he dadt e tiefcarrier,

; r

dllutﬁﬂtrraor%xglgip%? g'blytrllTeedeﬂ%)UCt Iaﬁgl‘eg{riﬂgﬁé ?)#%IE 'é{gf?cﬁ%{tg 9f the formulation and
not B6ERALAPIANe F&IRER tiQedhe fact that the carrier,

di l uent or excipient nust be conpatible with the other

i ngredients of the formulation and not deleterious to
[0072e rH tpmentadntiniseaion dfaapRipoTh® ardadministering a compound” refer

o AERERSH A 2o o Byt BBl BTG s figp o e
subfebEinind¥e bf iréimefit. phar maceut i cal conposition to the

subject in need of treatnent. [0073] The term

rantibody" refers to _intact nol ecul es of polyclonal or
[007 o Hhsrgrm aﬁ%tﬁ’séwi geders smipst molegules a@mlmlgn% RERgpclonal

ti5OEBs, 3% Wap drifhérof, § w%&ldwf
n 1are capabl ea%?g%lllfng’?ng g% Sﬁe{%ﬁ%?pa‘?%ﬁeﬁg%%?ﬁ nant . %gr%ﬁnents
whidlheretogpahlé vhbindingshapitepic dettenimanto t he nmi nt enance of

t he homeostatic vascular functioning leading to the

1007 <ot PSSl efest B 0 mptnlgnt ot s S Eanategyascute

fun@RALRSISadAR & the @0EmAlphydibeBicesaidnast asis is
conprom sed by preventing the loss of or restoring or
mai nt ai ni ng vascul ostasi s, [0076] The term "cl ogD’

[007f erkheterm hraseulopitiorasgls” tefars tp ssudelnat geek g adsdress ganditions
i) SRl PR Rl R g o o

maibtairdhg pascklagisior simlar; or 2) Congenex/ Conpudrug (
Sedona AZ)

[0076] The term “clogD” refers to the terminology that is used in any of the following

software packages of the following companies: (1) ACD labs ( Toronto Canada)
ACD/physchem batch package or similar; or 2) Comgenex/Compudrug ( Sedona AZ)
Pallas software or similar; or (3) Syracuse Research Corporation (Syracuse NY)
KOWWIN software or similar.

[0077] Embodiments of the present invention describe pharmaceutical compositions
including drugs (active compounds) effective for treating ocular disorders and
pharmaceutically acceptable carriers. The active compounds included in the compositions
can be distributed to, and are effective for treating of, ocular disorders, including ocular
disorders the treatment of which requires drugs or prodrugs to reach the back of the eye.
The drug that can be used is not a steroidal molecule. Among other requirements to the

drugs that can be included in the compositions of the current invention are the following:

[0078] (a) the drug or its prodrug can have a polar surface area not exceeding about

150 A, such as less than about 120 A%, for example, not exceeding about 100 A%;



Pal | as software or simlar; or (3) Syracuse Research
Corporation (Syracuse NY) KOMYN software or simlar.

WO 0®8/1334Enbodi nents of the present invention deGDUS196/022480
phar maceuti cal conpositionsigncludi ng drugs (active
conmpounds) effective for treating ocul ar disorders and
phar maceutically acceptable carriers. The active
conmpounds included in the conpositions can be

[00Td] st r(bpikeciug 6 itprddmpeae ifrtet hne d Wite §a@BiliydAéss than about
ocul ar disorders, including ocular disorders the

0.1 mehnk b APHgrngheihS rugupy less thay ghows O.05magmlga anH range f 4-8,
t be used is not
for B B e G et to Che
drugs that can be included in the conpositions of the
[0080]r r &n} thie Mvegtri itpradreg cheadditidmlliyhgve § 6DIF) of a&)ledshabout 0.5 at

d or.its prodrug.,can have a .pol surface area not
Iﬂ{%éﬂgéﬂWhésgﬂgﬁga%§g1A§“FX@B > 3 %P@és t han about 120
A2, for exanple, not exceedi ng about 100 A2;[0079] (b)

[00811e dHphe@iug biSitdProdudGak RiFtHeH haed mbRY#lapwehefiot exceeding
solubility of | ess than about 0.1 ng/niL at a pH range

abowr 1,00@BDalienshsush ap agkexchedingshout 900 Daltongs firexamplg, pexceeding

24 -8, for exanple, less than about 0.01 ng/nL
abogt aq%@ltoglg'nge of 4-8; [0080] (c) the drag or its

prodrug can additionally have a cLogD of at | east
[0082) o ut THE:. druge sujitkblefforihéd apisivatiomsacadrdingas thefresent invefition can be

are %‘i(yg%‘n?alﬁlgih]é%fgiclfsea %géra Ogtgél‘lﬁ%\&%cﬁggql%\ag%@% alﬁ?ggesics, antibiotics,
leuk®Xs&RAhINYi 18R A tinthe A&s, BRLARAMin&URSh-REroiRl 28X SR AR ories,
about 900 Dal tons, for exanple, not exceedi ng about

antig@plddtics, anticholipe@Rys, atesthdiiesgents tribersiylags, cardigviascular agents,

applications according to the present invention can be
leCtlﬁls’epe&’ﬁaesoFn‘iﬁ?rpgﬁnﬁté?lﬁg%?,eogant i mgrai ne, antianem cs,

bronchodi | at ors, anal gesics, antibiotics, |eukotriene
[0083)hi WilusiFRive ompbagehs lsstisfatHel dbbed-a8criBEd requirements are

non-steroidal antiinflammtories, antineoplastics

disciged BrIOM- ridtegTrding toAneRbRdmen! of fha fnveniiony BYfimgidine-derived
conﬁo@ﬁﬂds%’e@ﬁ%’th@ Etr@&ﬁ‘t@t& 'or pharmaceutically acceptable salts, hydrates,

solvates, crystal forms, N-oxides, and individuals diastereomers thereof, are provided for

treatment of various ocular diseases, disorders, and pathologies.

B

R— | i
D5 A _a A Re
LY L B
— X A
T S DL
iy Ro Ry
A

[0084] In the structure A, each of A can be, independently, one of CH, N, NH, O, S, or
a part of a ring fusion to form a second ring, wherein the second ring can be an aromatic, a

heteroaromatic, a bicyclic aromatic, or a bicyclic aromatic heterocyclic ring;



| ectins, peptides, and conbi nations thereof. [0083]
Illustrative conpounds that satisfy the

w@bweasdescri bed requirenments are discl osed beP@MIS2006/022480
Accordi ng to an enbodi nent qff the invention,
pyri m di ne-derived conpounds having the structure A,
or pharnmaceutically acceptable salts, hydrates,
sol vates, crystal forns, N-oxides, and individuals

[0085]ast @ik oI Gn B Qh&@fend@ﬁl@r G O zdﬁﬁ”c bO4 ribg ARidTRfoRh a second
. various ocul ar_ di seases, dlsorders and pat hol ogi es. \

ring, e fhe seprndsing repbe @n Aroraaticn aBicyalie arpnssic, or a bicyclic with

efﬂ‘f?in‘fl?ggﬁ of CH N NH O S, or a part of a
mﬂ# ng tusi &g%m¥g§ﬁ1a second ring, wherein the second

ring can be an aromatic, a heteroaromatic, a bicyclic
[0086]omedi can @rone of N&QC(Q), 8(Q)y8(O%,, REDRy OCY,adriCR 4, whgie R can be
i.nde CH, or p

[ ea of B.can_be, ndent,|
oneigt 1 10y o parEHeg a1 AreS R PR ity o mydroy,
alld%rﬁﬁ&ngr a{lkﬁgmﬁﬁun aﬁ’@wﬁ&eﬁf HIRLIFGy, 1@ NR C¥Ed 4 £ 22fABG IR,
bicyclic with only the’first ring being arormtlc
[00 £70086 Al can be one of NRa, S(O2, P(O 2,

pfandROneH Nl% GO DS EDe H{D)( %, oo Wewithitkg/proviso that
toe SR B AT R S SRR o, ana et el

:1, if Al is NRa and a = 2, if Al is CR; [0087]

[oom caRy d2@ beroae of HNRyweLalRyl, oBbe3nch&d &k, P(O 2, O or
S, wth the proviso that the connectivity between Al

100851} SRR HRPE o o A SiOMHP: (oo L1 el can be
onlef% H@)Bdgb%)ar(%t())?(g)r?;e S(g)p)ﬁl & QR gf 9 #nd l%:{akelpﬁb)g%er canbe a

bOﬂ@( 0)2 Cl-C6, Ra; or L1 and L taken toget her can be a
bond; [0090] each of R, Rd, Re Rf either is absent or

[005@] i néja%ﬂ GF Erﬁdl, K,q{]f%itﬁér iyabs%ﬁt' éiﬁis %&%\f)leﬂdenﬂy one of H, C;-Cg alkyl,

cycloalkyl, branched alkyl, hydroxy alkyl, aminoalkyl, thioalkyl, alkylhydroxyl,
alkklythiol, or alkylamino;

[0091] each of p, q, m, r is independently an integer having value from 0 to 6;

[0092] Rj,and R4taken together can be one of (CHa)m, (CH2)—S—(CHz)m,
(CH3),—SO—(CH2)m, (CH2),—SO2—~(CHy)m, (CH2),—NR,—~(CHj)y,, or (CH,)—~O—(CHy)yy; or

[0093] Ry and Retaken together can be one of (CHz)m, (CH2)—S—(CH2)m,
(CH2)—SO—~(CHz)m, (CH2)—SO2~(CHa)m, (CHz):—NRz—~(CHa)m, or (CH2)—O—(CHa)m;

[0094] or R4 and Retaken together can be one of (CHy)n,, (CHz)—S—(CHz)m,
(CH2),—SO—(CH2)m, (CH2),—SO2—(CHz)m, (CH,),—NR;—~(CHy)y,, or (CHy)—O—(CHy)m; or

[0095] R, and Rrtaken together can be one of (CHy)m, (CHz),—S—(CHz)m,
(CH2)—SO—(CHz)m, (CH2),~SO2~(CHz)m, (CH2)—NRz—~(CHy), or (CH2)—~O—(CHy)m; or

[0096] Rgand R.taken together can be one of (CHy)m, (CHz)—S—(CHz)m,
(CHZ)r_S O_(CHZ)m, (CHZ)r_S 02_(CH2)m, (CHZ)r_NRa“(CHZ)m: and (CHZ)r_O_(CHZ)m;



cycl oal kyl, branched al kyl, hydroxy al kyl, am noal kyl ,
t hi oal kyl, al kyl hydroxyl, al kklythiol, or alkylam no;
w(Q 2®91334emch of p, g, m r is independently anPCHUSIYPEE/022480
having value fromO to 6; [@892] Rb and Rataken
t oget her can be one of (CH2)m (CH2)r-S-(CH 2)m
(CH2)r-SO-(CH 2)m (CH2)r-SO 2-(CH 2)m >(CH2)r-NR a- (CH
2)m or (CH2) -O(CH 2)m or [0093] Rb and R taken
[009’1]9ethlecfan%fanQf(IUR‘a)QfO,(m)@m @RZ)@ gﬁg{m OSQeR",
r- a- (
SO RO, P@@zwéﬂad(zpzw%egmq S Grinbgred Reterogxdnwith one or

oo 80 B ORI B Ao

or can farHR $losdd I-Chrhebaredbhet¢ro0@%d wRb oaadr ﬁiford ledteocyclic atoms,

lt%gg?ﬂggbcan %eﬂr ?@v@f‘?"s’%%r‘i Eﬂq%%?’) o 1del%ﬁ?ﬂ'¥l%&(3@p@re is

mm%)tﬁgn(%l(mzw O (CH 2)m or [0096] Rd and R taken
together can be one of (CH2)m (CH2)r-S-(CH 2)m
(CH2)r-SO (CH 2)m (CH2)r-SO 2-(CH 2)m >(CH2)r- a-(CH

[0098]m Reretn(beramy of twér@gm)aﬂqyﬂ doorhedalkyl phénylonbstiviited phenyl,

St TG MECTOR

thioa®kyhetiEehatd, %ﬁE@lﬁﬁé’@dt@' %mdsbhmq)haépmv@tdﬂeplﬁﬁﬂm@iel ghosphonate
at ons, wherei n can I

e one of drogen, |ower a
estewqaghoxay@n@seyvreld@r subsHtutesk Garbexe) g’ad@rrwéweb%@ute ureido,
R

thati ethemnalepe e stibdtituanask, dahédeeréssntrinrtie: Jtuh@ rand ifandéte than one
R can be o en, alk br anch

sub%&&%}% 2ﬁm§$en’c §a%§?§o fi—;atsét&tlm%gﬁ)ﬂan ﬁﬁ}eos& or dlf?erent

al kyl am no, al kyl oxo, sul f onam do, subst i tuted

[0099] R OAPele o@h{s&eéan anm QRkdewbd alkyl, fa%ﬁ%; halopehf Ot Pano,
ester, hOS hat e, Sp hat e est er, onat e,

subgitutsg h&yétlydmb ralkhzﬂé%@xzzﬂ,, thaol @Illsyltlmph ‘tlu@alkxlu psinot ot ed

carﬂ:{;olx substituted am do, substituted ureido,
aminoalky.

[0100] nis an integer that can have value between 1 and 5, with the further proviso that
ifn > 2, then each group Rj is independent of the other groups Rj.

[0101] Some specific, but non-limiting examples of the above-described compounds A

that can be used include the compounds described by structures I, II and IIT shown below:

cl
§
A D
cl O NN N
H
I
cl
N O\\s”o NO
EeasNe N
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or 3-6 nenbered heterocycle with one or nore

hetrocyclic atons, with the further proviso that
wE@Raokas34one or two substituents R2 can be pr esPCI/UB2906/022480

the ring, and if nore than d9e substituent R are

present, each of the substituents can be the sane or

different; [0099] R3 can be one of hydrogen, alkyl,

branched al kyl alkoxy, hal ogen, CF3, cyano,

substituted alk !'ydr oxyl, al klyldydr oxy)j?t hi ol ,

alkylthiol, th am no, or anj noal k and
[0100] n isHAn it eger haw ¢ veNvarﬂ‘ tween 1
and 5, with the furpher gbyl Hif n> 2, then
each group R3 is indepen enqiof the ot her groups R3.
[0101] Sone specific, but non-limting exanplés of the
above- descri bed conpounds A that can be used include

t he conpounds descri bed by dilructures I, Il and |11
shown belomr L1111 [0102] According to another

odi i nvent,ion nzotri.azi,ne-
1018P O ARERin o hSnarer it iet o BR AN R ﬂ?ﬁwﬁd
conyRR@ps Bibhﬁg ﬂla|strﬁctufb)/ﬂ r Gt Srm Eeh Yl %cce@faxsﬁat Alts,fr
N- oxi des, and i ndividuals di astereomers thereo are

solyptesy Prysigl fosmss Neoxidesrandndivigipls @sas@mmwrﬂhgr@aé @ts provided for
the structure
trea%h@@;dgﬁﬁg?uié%g%%%%%leg é&Z’%‘E’ign%“%’ gt:si%}ogcetsed froma .
group consisting of (CHHO-1 , N, NH O S, and a part
of a ring fusion b0 f @ ma second ring, where the
second ring is SnBa ormtl c, a heteroaromatic, a
bi cycl i ngf % bl?cycl iclaromatic het er ocycl iC

ring, bi cyBLj cB Nf\he% fi rs n9 bei ng

Qnl
aromatic or heterBaf® @ [ OTON B can be
i ndependent |y sel gect ed a a{@p ons1—st—rln
(CH)Ol,NNHOSangI ﬂﬁ‘ fgslonto
forma second ring, V\lrﬁer the4secolgd1r| ng |s anR1
0

R
B

[0103] In the structure B, each of A can be independently selected from a group
consisting of (CH)o.1, N, NH, O, S, and a part of a ring fusion to form a second ring, where
the second ring is an aromatic, a heteroaromatic, a bicyclic aromatic, a bicyclic aromatic

heterocyclic ring, or a bicyclic with only the first ring being aromatic or heteroaromatic;

[0104]  each of B can be independently selected from a group consisting of (CH)g.;, N
NH, O, S, and a part of a ring fusion to form a second ring, where the second ring is an
aromatic, a heteroaromatic, a bicyclic aromatic, a bicyclic aromatic heterocyclic ring, or a
bicyclic with only the first ring being aromatic or heteroaromatic, with the further proviso

that if each B is (CH)o, R3 is bonded directly to the adjacent ring.
[0105] Ro can be selected from a group consisting of H and lower alkyl;

[0106] L can be selected from a group consisting of a bond, and a substituted or
unsubstituted alkyl, alkenyl, or alkynyl linking moiety;



aromatic, a heteroaromatic, a bicyclic aromatic, a
bi cyclic aromatic heterocyclic ring, or a bicyclic
wowaoh/1833hy the first ring being aromatic or PCT/US2006/022480

het eroaromatic, with the faft ther proviso that if each
Bis (CHO, R3is bonded directly to the adjacent
ring. [0105] RO can be selected froma group
consi sting of H and | ower alkyl; 0106] L can

[01073 el &qtoeulbé sdpeted Fowuperennedsisiing o6 € (R ORY, N@rﬂd MR'C(O)R'

ey IR T FRE L pUDES, SRR PRy R
SO:RE SO Lm%ggﬁ S UROUONKE S S@xml(R')N(S%om(R'Bmom FOPOR,

ONR)2, SR, o)
POgRC@@p 23 ésggpajger p@_cyclg@ oneg@]more Qe@yqq(ypéu) Qtoms with

s AR iR g B A I R

selectedl filon0D grodp cﬂﬁmﬁlﬂgeifénydmgeﬂl ilowat amatkylj 4 ubsticked alkyl, an alkyl-

hydroRyl AR BHof AR RRETBTH KIS ERradopagned by ot
thiol, C&:ﬂﬁ L2891 ﬁ?f}( t}fiﬁld Y %fhoaik?l’\@ﬁ aﬁﬁh@hﬁ)\éﬁﬁu’te@ aﬁk‘ﬁsiﬂ "alliy%nmo

, an a droxyl, & substituted dr oxy
2 submtuﬂed alkyaakmq, o

hyd l ; hl g% 5@}5?@%(%% chyyg{ox gﬁlbg %}F(g%lgglk"i‘d'na%?ﬁ{clﬁ&ll thio-

substﬁﬁ't@&'é P%Qﬁaﬁﬂh'é& bﬁ{@m}ﬂﬂ; a%rﬁfcﬁé@hﬁb@h@ltdﬂyilkyla}nbl argheted
substituted al a branched al kyl| hydroxy

ammmllggﬂchbmmglmglsztmmgtslg@st@mtﬂ@ alk]yﬁlyg@m'_ %éiranched
subst%\gl ﬁ gﬁ(gggxg?rk FJ% % g(fj% %E}!}%ﬁ%& SH(E) ?tgle%r lﬁé{groc@cle wherein a

substaieyd mtahg off sa1& sﬁhésﬁtﬁﬂétbdkﬂﬂhlmmek yaid coded 8a¢ hethbered
am no-substitute kyl , a branched Iamno
carbagyels OR B CRGHlE; Wﬁ%%@ %F&Wf%‘fﬁ% at %?ﬁﬁlh et i 4886
mem{ ﬁét@lq)c @IEQ ¢d & c%&yﬁz%taﬁﬂlqg uﬁaonVi‘h &¥if the @urther proviso that
stltut [ anyo said su tltutedakyl

the smmatumﬁsn amy of slidbsbdtiBted aﬂemo!@rzlelde%wk}b cgy@lpeccmpected to said

het ero th the furth a
S5 R G G 1% LG8 SR ol B gSyr e Sasapipegient in
caseﬁ@fgﬁhﬁtgemdﬁ@g{'oup onit, with the further proviso
hat the substitution in any of said substituted

al kyl s includes an ro connect S
[0108] sz is a substitutent s1%1/1ated a? posliltlon 5,6 or o?gxe ring, w'herem R; can be

selected from a group consisting of methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
tert-butyl, iso-pentyl, phenyl, substituted phenyl, halogen, branched or unbranched
alkylamino, branched or unbranched aminoalkyl, branched or unbranched alkyloxo,
branched or unbranched oxyalkyl, branched or unbranched thioalkyl, branched or
unbranched alkylthiol, CFs, sulfonamido, substituted sulfonamido, sulfonate, sulfonate
ester, phosphate, phosphate ester, phosphonate, phosphonate ester, carboxo, amido, ureido,
substituted carboxo, substituted amido, substituted ureido, or a 3-6 membered carbocycle
or heterocycle attached to positions 5, 6 or 8 directly or through group L, each heteroatom
independently being capable of carrying any group Ry, with the further proviso that either
one, two or three substituents R, are present in the ring, each of the substituents R, being

the same or different;



al kyl s via an atom ot her than carbon or via carbon,
and wherein each R is independent in case there is
woreee/1333an one R1; [0108] R2 is a substit ut entPGT/USEDEER2480
at position 5,6 or 8 of the ping, wherein R2 can be
sel ected froma group consisting of nethyl, ethyl,
"-propyl, iso-propyl, -butyl, iso-bntyl, tert-butyl,
wo- pentyl, phenyl, substituted phenyl, hal ogen,
[0109ancC Ractanbe @ﬂb&tédlﬁbﬁﬁa %bk Y caistiag obngcn@g&pl alyl, alkoxy, halogen,
ra

unbranched am ngal ky anched or un nched
CEy) gipnencybstinigd alied oa.hyémgsylamesabswad Ripll, hetsreayh eabstituted

k " " "
hotlRREANABOCHL IR PRATIAERNRIGGIRY ARSI B GrOIOIR”,
O@(m)Rur@(@N(R'o& fQ(oaL @((ﬁm' eﬁr)]C(@)Pqu)e,me"posgmats@zR" dsow

e O oS onate ester car poxo
P%ﬁe @%Oﬁg gg)h,-g %P@B" SRR & s hysirpgeny iyl substigeied aryl, heteroaryl,
su@ﬁh&éd htb@ary, r18w€10a1k91f bAndidd 16'@&%%;%%&1&%1&3@9 1 ?rl'ic)l/led alkyl-

heterocycl e "attached o positions
hydioxyh eminghallyle bmnt;hedmmho-taﬂwhradiqﬂ{ammm dbethetbaikylyammo thiol-

R T T O O
mem%‘ﬁéd ettty dRithble Bf @SR MotdrBeycli® afdntIbrafeitdd M Oylt lﬁ%nched

substituents R2 being the same or different;[01
alkybhydsexgdewberesact Roin 1ad@ae@@qa1t inooast et nustre Hipdrong &ﬁ'

(

al kyl , al koxy, hal ogen, cyano, substituted aIkyI
hydr ry
O B P s S50 i v

n ZN( RigrPeachigtcM(RD) iRindepERIdEOY @)tthbtheR'gr,ouﬁé(RQ (OR',
OC(OR', (O)N(R') 2, (O, (OR', 0C(0)N(R") 2,

W’S@R ’Wlﬁgzg‘f%eﬁprqvésoﬁgg?gﬁaéﬁ%‘ér@ﬁ%?ﬁﬁ§§’P¥$ed aryl ,

het eroaryl, substituted heteroaryl, |ower alkyl,

[01arRNC e th@fﬁfheﬁbf@)(/iso tBatkifleadhyml 'i.@ﬁ?fgo, R/ig Qﬁ}hﬁﬂ)stltutent described
ncne

al kyl hydroxyl, am no-al kyl, bra am no-
abeyiek 91|heraﬂ% bydiegein @ﬁ@@pdamwyﬂy tmiba@ositipi 3104 thqadJ acent ring;
branched thiol -al kyl, alkyl-thiol, branched

[OIEE! glr gié‘{l/ E?lénna@é 1SRy Q&QHEaﬁle%Ldﬁé 'ﬁgdr’ifeg m@r& stal forms, N-

orle or nore rocyc
oxides not extlivildialh diaktersonineds thereof.

[0114]  Some exemplary compounds described by structure B that can be used include,
but are not limited to, compounds (IV) through (XX) shown below:

O N\
I ORES
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H
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al kyl hydroxyl, where each R' is independent in case

there is nore than one R'; [0110] n is an integer
whaoosngpsthe val ue between 1 and 5, with the fuP€nEs2006/022480

proviso that if n > 2, the@2each group R3 is

i ndependent of the other groups R3; [0111] with the

further proviso that if each Ais (CHO, L is a bond,

[0112] with the further proviso that if each Bis

(CHO, R3is gny s Gltutent described above, other

t han hydr ogenj ba d directly to fhegposition 7 of

t he adj ag€rt~TTerg; > 01F3yanN ph Ceut’l caN'|

accept ab galts, hydrafes Iv/@,/ cryst forns,

Noxi des, and i ndivi dual s di ¥st & eormers t her eof .

[0114] Sone exenpl ary conpounds described by structure

B that can be used incl ude,VIbut are not limted to,

compounds (1V) through (XX) 'shown below. rv WI VI
vpi X x XIXIT XIITT XWXV XVI XVITXVI I

Gl OH
\Y
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aaeeNeg
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XI' X XX [0115] According to enbodi nents of the present

i nvention, nmethods for treating an ophthal nol ogi ca
w@omditsi4on i n a subject are provided, includi NBCT/US2006/022480

adm nistering to a subject23n need of such treatnent a

therapeutically effective anmount of a conposition of

the present invention, thereby treating the condition.

[0116] The adni ni stratjon of the conposition is

designed to t4 ea Cspecific ophthaInDIoglca

di seases, patiol and \di sor dg s ever se

the di seggg” 001 th n Qgt> of the

di sease, or tN&educe : r ogreSS| of the

di sease. The non-limtihg Ies of t he di seases,

pat hol ogi es, and di sorders that can be treated |nclude

age-rel ated macul ar degene ion (AMD), dry ANMD,

di abetic retinopathy, diabetic nmacular edemm, cancer,

and gl aucoma. Sone conpositions of the invention can

be used for sat‘ment of sone ophxhalnnl NCca

di seases, pa ogles,Nand di dﬁ rs~. b ot for the
ch\"bh 5 Pat hol ogi es, and
/5 np05|t|ons are suitable

treat nent of

di sorders.

for the treatnent AWD Hbut not suitable for the
treatnment of glaucoma, and vice versa. Those having
ordinary skill in the art gapdeterm ne whi ch conpounds
are or are not suitable for the treatnent of

parti cul ar opht hal nol ggi cal di seases, pathol ogies, and
di sorders. [0117 nmber of |nnugohgg|cal factors
may have been i N1 ag ;3 cular
degener ati on (VD) an sedse is
possi bl e that the pre ¥ine C y and

conpl enent in drusen d p05|t§*forned in the macul a
precedi ng AMD can further activate inflammtory

pat hways whi ch contribute #Vthe etiol ogy of the

di sease. One such pathway may be the recruitnment and
activation of roppages which further

O \\ /O
HO Non Q/HN
S

XV




aggravate inflamation in the eye and nmay contri bute
to choroidal neovascul ari zation. A drug or prodrug of
W@ bios/1pesent i nvention may have i mmunor egul at PEHUS2006/022480
properties upon adm ni stratipgan that may be useful in
the treatnment of di seases where an inbal ance in the
i mmune response is present, by having an effect in one
or nore of the arnms of the i mune response. The effect
can be directly to |nn%pe cells like; MHC type | and
1, macrophages, < é B cells, t cells, etc. or
by altering, enhas dqprea3| |f|c

cyt oki nes chéhokl ney d|L|N ual _upon
adm ni stra [0118] o 44 "N the c 05|t|ons
according to enbodlnents of herresent I nven t he

conpositions of are fornul ated as eye drops,
sol uti ons, suspensions, enulsions, gels, or ointnents
containing a therapeutical P3WIBf fective amount of the
active conpound. Typical nethods of adm nistration of
the conpositiong de i jmd herein include toplca
del i very,

intravitreg 5L tn;E::EL

havi ng ord ¢ art c etern1 he
dosage and grﬁ%ﬁ IS SUIt le for
a specific patient. As one non-1Hmiting exanple, the
conposition formul ated as eye drops can be
adm ni stered as frequently ggcfrom1l to 4 tines a day
or as infrequently as 1 to 4 tines a week. [01 19] The
drugs included in the fornul ations of the present

i nvention mayobe pephi | i c and maybe inhi bitors of
various Kipasgs. i 'tlmg exa pl eg_of ki nases t hat
may be inhiljit & i g I'y~KiN&sss (Jak),
Src fam ly Kinase, VEG< g€ Iy ki n s, PDGF
receptor famly Kkinases, Ep receptor famly

ki nase, and an FGF receptor famly kinases . [0120]

QG her non-limting exanpl es of kinases that may be
i nhi bited include, Casein XX

[0115]  According to embodiments of the present invention, methods for treating an
ophthalmological condition in a subject are provided, including administering to a subject
in need of such treatment a therapeutically effective amount of a composition of the

present invention, thereby treating the condition.

[0116] The administration of the composition is designed to treat the specific
ophthalmological diseases, pathologies, and disorders, or to reverse the disease, or to
reduce the negative effects of the disease, or to reduce the risk of progression of the
disease. The non-limiting examples of the diseases, pathologies, and disorders that can be
treated include age-related macular degeneration (AMD), dry AMD, diabetic retinopathy,
diabetic macular edema, cancer, and glaucoma. Some compositions of the invention can
be used for treatment of some ophthalmological diseases, pathologies, and disorders, but
not for the treatment of other such diseases, pathologies, and disorders. For example,
some compositions are suitable for the treatment of AMD, but not suitable for the

treatment of glaucoma, and vice versa. Those having ordinary skill in the art can
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[0138]qi cE adypiaistan e comapasitions penerding yo engeertiments of the present
1nv&1(ﬁ%%g c81'ﬁ98‘§?ﬁ61{§%f are formulated as eye drops, solutions, suspensions,

emulsions, gels, or ointments containing a therapeutically effective amount of the active

compound. Typical methods of administration of the compositions described herein
include topical delivery, delivery to the back of the eye, intravitreal, or periocular
administration. Those having ordinary skill in the art can determine the dosage and the
treatment regimen that is suitable for a specific patient. As one non-limiting example, the
composition formulated as eye drops can be administered as frequently as from 1 to 4

times a day or as infrequently as 1 to 4 times a week.

[0119]  The drugs included in the formulations of the present invention may be
lipophilic and may be inhibitors of various kinases. Non-limiting examples of kinases that
may be inhibited include a Janus family kinases (Jak), Src family kinase, VEGF receptor
family kinases, PDGF receptor family kinases, an Eph receptor family kinase, and an FGF

receptor family kinases .

[0120]  Other non-limiting examples of kinases that may be inhibited include, Casein
kinases (CK2), CK2, CK2 alpha, CK2 beta, human CK2 (alpha subunit), human CK2
(beta subunit), human CK2 (holo enzyme complex), Zea mays CK2, Akt/PKB: Akt, Aktl,
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agents, solubilizing aids, antioxidants, stabilizing agents, and NO inhibitors.

[0122]  Various methods can be used to prepare the compositions of the invention. In
one embodiment, the drug or prodrug to be used is fully or partially dissolved in the
presence or absence of an organic solvent, followed by mixing with an aqueous colloidal
suspension containing a polymer base carrier with or without a surface active component.
The solvent may be then removed (if used), osmotic agents may be added, and pH may be
adjusted to make the composition suitable for administration. The method may also
optionally include adding aseptic filling, or sterilization by filtering or autoclaving, or
freeze-drying, or spray-drying, or reconstitution of dry formulation before usage, or a

combination of such optional steps.
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amylopectins and derivatives, dextran and derivates, polyvinylpyrrolidone (PVP),

polyvinyl alcohol (PVA), and acrylic polymers such as derivatives of poly(acrylic) or
poly(methacrylic acid), like HEMA, carbopol (from Noveon or similar polymers)The
colloidal suspensions of the present invention may also include surface active components
used as wetting/dispersing agents that are well tolerated in the eye. The non-limiting
examples of surfactants are primarly non-ionic surfactants, like tyloxapol,
polyethylenglycols and derivatives, like PEG400, PEG1500, PEG20000, poloxamer 407,
poloxamer 188, tween 80, and polysorbate 20. These surface active components may be
used alone or combination with other surface active components or in combination with

the lipids and the polymers described above.

[0125] These compositions may include one or more preservatives such as
benzalkonium chloride, alkyldimethylbenzylammonium chloride, cetrimide,

cetylpyridinium chloride, benzododecinium bromide, benzethonium chloride, thiomersal,
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Formulary Vol. XVII, U.S. Pharmacopoeia Convention, Inc., Rockville, MD (1989), the
relevant contents of which is incorporated herein by reference. In addition, polymorphs of

the compounds described herein are included in the present invention.

[0127]  In another embodiment of the present invention, a method for treating an
ophthalmological condition in a subject is provided including administering to a subject in
need of such treatment a therapeutically effective amount of a composition of the present
invention by delivery of the composition to the back of an eye. For such delivery, the
formulation can be in the form of eye drops. The method may further include
administration of a kinase inhibitor, such as an inhibitor of the Src family kinases, the
VEGF receptor family kinases, the PDGF receptor family kinases, the Eph receptor family

kinases, or the FGF receptor family kinases.

[0128]  According to another embodiment of the present invention, a compound

suitable for delivery to the eye can be identified. To make such identification, a
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[0130] The following examples are provided to further illustrate the advantages and
features of the present invention, but are not intended to limit the scope of the invention.
Representative results for Ocular efficacy and for demonstration of delivery via
pharmacokinetic analysis of the back of the eye tissues of some compounds from the

invention, following eye drop delivery of the compounds may be found in the FIGURES

EXAMPLE 1. Preparation of Water Continuous Lipid Based Colloidal Suspension
Containing Compound (V)

[0131] A water continuous lipid based colloidal suspension was prepared by taking 18
mg of Compound (V) in the form of a HCI salt, mixing with 550 mg of dimyristoyl
phosphatidylcholine (DMPC), 2412 mg of a 2.9% propylene glycol, and homogenizing
using a sonicator probe in a temperature controlled bath. The pH was adjusted to 5-6
using 35 pL of a 0.1 N NaOH, and the composition was further sonicated to ensure
homogeneity. The resulting formulation was sterile filtered through a 0.22 um PVDF
syringe filter.



Representative results for Ocul ar efficacy and for
denonstration of delivery via pharnacokinetic anal ysis

w@boobhas4back of the eye tissues of some conpouPKiBEUS20061022480
the invention, follow ng eyeodrop delivery of the
conmpounds may be found in the FI GUEES EXAMPLE 1.
Preparation of Water Continuous Lipid Based Coll oi dal
Suspensi on Cont ai ni ng Conpound (V) [0131] A water

[0132)t i AltemnativelpitHe Hapedacind lluﬂn@hlzﬁ& &m:lg &ighrprm&e

S R W
horROBPARARbA ﬁWvEt@PMtﬁ hd Q&’Bgn of%%ﬂi% sBFeff sudh €th3db1 or 1 chloroform. If

propyl ene glycol, and honpbgeni zi ng using a soni
desyﬁdxﬁée resulbing éwmuﬂatmurmascdm bohltedatetth achibee gilcbﬂllvtigsn the final

o S R P S S . LU

honogeneity. The resulting formul ati on was sterile

EXAMEBLEQ. tHiepaghion ¢ Wﬂtemoﬁ\t@ﬁoﬁé’ﬂ aBakéd C8IloidA Sedpension

Alternatively, the drug may onobgent zed UsI NG
pressure honpgeni zﬁﬂﬂwm&lhe drug may be
pre-dissolved with the lipid prior to honpgenization

[01 33] Wa}\%agérﬁ‘ ctoﬁ ntn!fk% ﬂi Q{SF@QOI%Qﬁgﬁs%eﬁﬁ&){ Gk P%ki%gd by taking

hanol OI‘O desire resu
37. 6 mgnﬂ%nnpnun&@l)ahﬂne ﬁ»emalﬂan @ sell, hiximchite $80 mg of DMPC,

teri th contai ner, |f desired,
2413088 bF ¢ 20V Bieb G KD Gel BRNAnRGizative o P aeticaiasprake in o
ten?gﬁﬁﬁe cbrifRY %aﬁl ﬁfe%ﬂ{i{ivﬁ;‘; h@sted 10V ¥k @EinEABINMOLIS) me/ml
i d Based Col | oi dal” Suspensi on Cont ai ni ng Corrpoun§

sodm plepipig dp-iguivest witer end thewvspensiopifierthsa sendcated togingae

(6
hor YGRS PR eBRE ERRLRRIaRN SR ARGH R e S3RRLE pE
syribp®@Glte2412 ng of a 2. 9% propyl ene glycol, and
honogeni zati on using a sonicator probe in a ;
t t
[Olé{ﬁgp ﬁéf%gt%g 3?,21&% lg%%(ybﬁ%;qqﬁoggglzgd uéﬂlﬁg hfag?ljplflgssﬁre ©

homogenization. If desired, optionally the drug may be pre-dissolved with the lipid prior
to homogenization in water with the aid of an organic solvent such ethanol or chloroform.
If desired, the resulting formulation may also be autoclaved to achieve sterility in the final
container. If desired, optionally preservatives, such as benzalkonium chloride, may be

added.

EXAMPLE 3. Pharmacokinetic Studies of Compound (XI) in Dutch-Belted Rabbits

After Topical Administration

[0135] A formulation was prepared as in Example 1 but using Compound (XI) instead
of Compound (V). Compound (XI) was administered as eyedrops (1% API, 50 uL) BID
for 3 days. On day 3 following a single dose, rabbits were sacrificed, enucleated and
various ocular tissues (retina, choroid, cornea, etc) collected. Concentrations in the tissues
were measured using LC/MS/MS, following tissue homogenization and acetonitrile
precipitation. PK data analysis was conducted using WINNONLIN program.
Concentrations of compound V in the choroid were similar between the 2 formulations (at

the pM level). Half-life was long at approximately 8 hours.
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2.9% propylene glycol was added as a stabilizer to reduce colloid flocculation. The sample

was sonicated and pH was adjusted with the addition of 24 pL of a 1 N NaOH to a suitable
physiological pH between 4.5 and 6. The sample was further homogenized by sonication
or high pressure homogenization and filtered through a 0.45 pum PVDF syringe filter.

Osmolality was 319 mmolal.

[0138]  Optionally, the above described formulation can be obtained without using
surfactant (i.e., a phospholipid). In such case, the appropriate charge on the particle may
need to be maintained by introducing a counterion that will adsorb on the surface of the

particle and maintained there, with an adequate pH to reduce flocculation.

EXAMPLE 6. Preparation of Water Continuous Lipid Based Colloidal Suspension
Containing Compound (VI)

[0139] A water continuous lipid based colloidal suspension containing the active at 0.5
% dose was prepared by taking 13 mg of Compound (VI) as a free base, homogenizing at
about 50-60°C in the presence of 1620 mg of a solution containing 0.125% HPMC 4KM
in 5 % dextrose and 36puL of a 1 N HCI, until a clear translucid colloidal sol was obtained.
Then 384 mg of an 18% lipid vesicle of saturated soy phosphatidylcholine (PL90H) in
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resulting mixture was sonicated mildly to ensure homogeneity. The pH was adjusted to

give a final pH of 4.8. The sample was filtered through a 0.45um PVDF syringe filter.

Osmolality was 282 mmolal.

[0142]  Optionally, the above described formulation may be obtained without using
surfactant (i.e., a phospholipid). In such case, the appropriate charge on the particle may
need to be maintained by introducing a counterion that will adsorb on the surface of the

particle and maintained in this manner, with an adequate pH to reduce flocculation.

EXAMPLE 8. Pharmacokinetic Studies of Compound (VI) in Long Evans Rat Pups

After Topical Administration

[0143] Formulations prepared as described in Example 5 were used. Rat pups were
administered single 10 pL eyedrops of 0.2, 0.5 or 1 % Compound (VI) dose. Eye tissues
were collected at various time points for Compound (V) analysis using LC/MS/MS. The
mean AUC in the choroid was linear between 0.2 and 1% dose, however, in the retina the
concentrations appear to be non-linear. Half-life of Compound (V) ranged from 5 to 8

hours in the choroids.
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phosphatidylcholine (PL90H) in 2.9% propylene glycol was added as a stabilizer to reduce

colloid flocculation. The sample was sonicated and pH adjusted with the addition of 50
uL of a 1 N NaOH to a pH between 4.5 and 6. The sample was further homogenized by
sonication or high pressure homogenization and filtered through a 0.45 pm PVDF syringe

filter. Osmolality was 297 mmolal.

EXAMPLE 11. Preparation of Water Continuous Lipid Based Colloidal Suspension
Containing Compound II) Using No Surfactant

[0146] A water continuous colloidal suspension containing the active at 0.5 % dose
was obtained by taking 35.6 mg of Compound (VIII) in a free base form and
homogenizing at about 50-60°C in the presence of 5.04 g of a solution containing 0.5%
HPMC 4KM in 5 % dextrose until a clear translucid colloidal sol was obtained. The
actual final pH was 6.68. The sample was filtered through a 0.45um PVDF syringe filter.

Osmolality was 322 mmolal.
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[0149]  Preparation of a water continuous colloidal suspension containing the active at

1% dose was achieved by taking 50 mg of Compound (VI), followed by homogenizing at
about 50-60°C in the presence of 4.06g of a solution containing 0.5% HPMC 4KM in 5 %
mannitol, 90 pLL of 1 N HCI and 3 mL of ethanol until a clear translucid colloidal was
obtained. Finally, the pH was adjusted by the addition of 112 uL of 0.1 N NaOH to a
suitable physiological pH between 4.5 and 6. The ethanol was evaporated and the solution
frozen, followed by freeze-drying, then reconstitution with 3.7 g of DI water and
filteration through a 0.45 um PVDF syringe filter.

EXAMPLE 14. Pharmacokinetic Studies of Compound (VI) in Dutch-Belted Rabbits

After Topical Administration

[0150] A formulation prepared as described in example 13 was used. Compound (VI)
was administered topically (50 L) to rabbits either as BID for three days or QD for three
days dose regimen (1% dose). Concentrations detected in the tissues in the back of the eye

were high (in the uM range) and linear between the 2 dose regimens described.
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of a 0.9% NaCl, followed by a final pH adjustment to 5.5 with 0.1N HCIL. The resulting
formulation was sterile filtered through a 0.22 pm PVDF syringe filter. Osmolality was
320 mMolal.

EXAMPLE 17. Preparation of Water Continuous Lipid Based Colloidal Suspension

Containing Compound (V)

[0153] A water continuous lipid base colloidal suspension containing 50.6 mg of
Compound (V) as an HC1 salt was mixed with 1516 mg of phosphatidylcholines (PL90G
from American Lecithin) and dissolved in 2.5 mL of ethanol, followed by evaporated to
dryness (under high vacuum), re-suspension with 6.4 g of a 2.9% w/v propylene glycol
(USP) + 12 pL of 1 N NaOH, homogenization using a sonicator probe, followed by the
addition of 0.3 mL of a 0.9% NaCl, and a final pH was adjustment to 5.5 with 0.1 N HCL.
The resulting formulation was sterile filtered through a 0.22 um PVDF syringe filter.
Osmolality was 330 mMolal.
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EXAMPLE 20. Preparation of Water Continuous Lipid Based Colloidal Suspension

Containing Compound (VI) Using No Surfactant

[0156] A water continuous colloidal suspension containing the active at 1 % dose was

prepared by taking 50 mg of Compound (VI) as a free base and homogenizing at about 50-
60°C in the presence of 4.06 g of a solution containing 0.5% HPMC 4KM in 5 %
mannitol, 90 pL of 1 N HCI and 3 mL of ethanol until a clear translucid colloidal was
obtained. Finally the pH was adjusted with the addition of 112 pL of 0.1 N NaOH to a
obtain a suitable value between 4.5 and 6. The ethanol was evaporated, and the solution
was frozen, followed by freeze-drying, then reconstituting with 3.7 g of de-ionizedwater

and filtering through a 0.45 pm PVDF syringe filter.
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(VD) (single eye drop) were administered to mice. After 1-2 hr, VEGF was injected

intravitreally into mouse eyes. An hour later Evans Blue dye was injected intravenously
into the tail vein. About 4 hrs later animals were sacrificed, blood was collected and eyes
were enucleated. VEGF-induced retinal permeability as measured by albumin leakage in

the eye was measured.

[0159]  Following QD administration of Compound (V), retinal leak was inhibited by
50%, however results were not statistically significant. Following TID dosing of
Compound (V), retinal leak was inhibited by ~80% (p<0.00003). Retinal leak was
completely inhibited (100%) following QD dosing of Compound (VI) (p<0.00002).

EXAMPLE 23. Preparation of Water Continuous Lipid Based Colloidal Suspension
Containing Compound (V) Using Lipid Surfactant

[0160] A water continuous lipid base colloidal suspension containing 15.29 mg of
Compound (V) as a HCI salt was mixed with 471 mg of phosphatidylcholines (PLOOG
from American Lecithin) and dissolved in 1 mL of ethanol, followed by evaporation to
dryness (under high vacuum), resuspension with 4.5 g of a 2.3% w/v propylene glycol
(USP) + 40 pL of 0.1 N NaOH, homogenization using a sonicator probe, with a final
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formulation is a micron sized suspension in water of the same drug.

EXAMPLE 26 Preparation of Samples of Compound (VI) for Efficacy Testing to

Suppress Choroidal Neovascularization
[0163] 128 mg of Compound (V) was mixed with 7 g of 26% w/v suspension of

phosphatidylcholines(PLI0G from American Lecithin) in 2.6% propylene glycol and 360
pL of 1 N HCI, homogenized using a sonicator probe, in a cool bath until translucid. Then
100 pL of 2 0.9% NaCl and 138 pL of a 1 N NaOH were added, to adjust pH to 5.65. The
resulting formulation was sterile filtered through a 0.245 um PVDF syringe filter.
Osmolality was 372 mMolal.

EXAMPLE 27 Preparation of Samples of Compound for Efficacy Testing to

Suppress Choroidal Neovascularization
[0164] 50 mg of Compound (V) was mixed with 4 g of 18% w/v suspension of
phosphatidylcholines(PL90G from American Lecithin) in 2.6% propylene glycol and 136

uL of 1 N HCI, homogenized using a sonicator probe, in a cool bath until translucid. Then
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[01§6)SP)Formulatins prEpdrhd m@scnbﬂdno@emmpbs uzéf?.Susqem glsal The
dd o
ot Gl g ol R cBortighl el el ol Hithecnests

wasSh@idell @sihp lldseF-Butdirapaie 6f e B2udirs RMbragy bF @geBL/6 mice.
f| Iter Gsnol ality was 355 mvbl al . EXAMPLE 22.

ficacy Studies In an | ar. Mpdel of Reti nal
(0161 | chiorigmesyeald dpsiie GBZBL. B ghigt et ARG ispa gy i) free burns

of 5§t§ Eﬁ%{ %g&glﬁg%pgéflﬂgé rtlg)gsa@ggl%gﬁd ‘3\’%‘(,3 c?c@fo@ t%o%g To?ﬁ'l%n@ostenor
pold & the rdtinae 2 far tbay@burm,rmﬁe mmm«:hted with vehicle or Compound (V) as
indicated. After 2 weeks, mice were perfused with fluorescein-labeled dextran, and
choroidal flatmounts were analyzed using image analysis software to recognize
fluorescently stained neovascularization and calculate the total area of neovascularization
per retina. The results showed that Compound (VI) dosed at 50ug per eye exhibited
approximately 47% reduction (p<0.0001) and dosed at 150 pg per eye exhibited a
reduction of approximately 35% (p<0.006) compared to a control sample. The results are

summarized in FIGURE 2.

EXAMPLE 30. Study of Exposure to Compounds (V) and (VI) Following Bilateral
Topical Instillation of Compound (VI) in Rabbit, Min-Pig and Dog

[0168] Composition examples 30-A through 30-F were prepared as described below

and evaluated.

Preparation of formulation 30-A (1% Compound (V) in 5% PL90H/0.2%HPMCdextrose)
[0169] 181.82 mg of Compound (VI) was dispersed using 6.7 g of a 0.5% HPMC
(SIGMA, 40-60 cps) in sterile water for irrigation (SWFI) and 102 pL of a 5 N HC], while




(M) (single eye drop) were adm nistered to mice.

After 1-2 hr, VEGF was injected intravitreally into
worewsa3ryes. An hour |ater Evans Bl ue dye was PCij/€810061022480

intravenously into the tail 4,in. About 4 hrs later

animals were sacrificed, blood was collected and eyes

wer e enucl eated. VEGFinduced retinal perneability as

neasured by al bum n | eakage in the eye was neasured.

mitiog 58q hgauingwmg:) Qbtibidamishickl. Taed, 82 9bf £BYIOMdPshehMbd soy
by 509@ however results

teof b PRopPE Rt Ee Ly @%m%%m w3t an6i0rg ol 42 N NaOH

t
solt_i‘tgcg{y??rg%gd%%% @I%lg:l?emé'eﬁ Slej]a \'ll\‘lgg @éggé%?ndn@ R RiHHED geﬁ/lzed

using sArsaterdroho@addet GEHHA), rtgemmntﬂdltm gvasﬁdﬁsm@ wﬂ@réﬁin)ately

23 A el Sl BT T Ynt VRTRER 0l R bemuiion mye

pro@actpeasitltetdd thidai gﬁg 0.4 it POWH a8 ﬁlt&({ll/ﬁﬁip g"%ﬁl%{‘ved by

continuous |ipid base colloidal Suspension c ntalnlng
filtpgon ysing ad)-F2nop RY B rarings fiker Miliporadal t was ni xed with

471 ng of phosphati dyl cholines (PL90G from Ameri can

Lecithin) and dissolved in 1nL of ethanol, followed by

PreB¥afeh af fo?xﬁutaﬁoﬂ@ﬁ@g% CeRPSind han V28K BRoxamer 407/0 3%HPMC/
resuspensi on W g ﬂa%‘%‘vvpv—m‘cpﬁene—gﬁyt&l{—-——

(USP) + 40 nL of 0.1 N Bd@hdetimsegeni zati on u5| ng a

10180850, R0 Rard Geratms i dfoersnd e s ab eiatg 0% Heric wo-
60 ) [ﬂlétafﬁlb%téﬁﬁr ﬁﬁgarﬂohqswq siesh A HL%% I@I—\(blz%hﬁmmxmg and
PVDF syringe filter. Gsnmolality was

heating (AC Mntllprrl@psaifh@n bh goff aa%ba@eh‘&mr(BdeFc:eoﬁpbummd 109 uL

of d Q/Nﬁgbﬁ(y ﬁ%@gé&?ﬂ%«%&e %ltg 1%1 lti_g tg;%e%é 8%; gﬁlheactoga)ov%tlon was

honpcigmnhdumdg Isﬁrhodtbmobé’(-rﬂ&idl c&nﬂs@ Ltﬁaeaﬁﬁ%lw wikoadjusted to

coO osition was
d S ‘%f 3r IBE’S{D:AQSI%P] %&f @gt0<§ D%He%ee(EPt%I)e@ﬁ?gE@dee FishgreSdientific).

ted t
Thet éfgd%ﬁ?%@ ]f_%tfeﬁgl éﬂﬁ)ugﬂlh ga&ﬂn{ PODF! s%hg@ﬁtéﬁﬁdlﬁ%%% ed to

Preparation of formulation 30-C (0.5% Compound (V) in 5% DMPC/0.2% HPMC/3.7%
dextrose)
[0171]  49.5 mg of Compound (VI) was dispersed using 3.5 g of a 0.5% HPMC E50 in
SWFI and 27.2 pL of a 5 N HCI, while mixing and heating (~50°C) until clear. Then 16
nL of a2 N NaOH was added while mixing followed by adding 4.3 g of a 9% DMPC
dispersion and 38.4 pL of a 2 N NaOH solution to adjust pH between 5.3-6. The

composition was then homogenized using sonicator, then osmolality was adjusted to
approximately 230-240 with 294 mg of dextrose. The final product was filtered through a
0.45pm filter.

Preparation of formulation 30-D (1% Compound (V) in 6% DMPC/0.13% HPMC/3.6%
dextrose)
[0172]  50.52 mg of Compound (VI) was dispersed using 1.1 g of a 0.5% HPMC E50 in
SWFI and 27.2 pLL of a 5 N HC, while mixing and heating (~50°C) until clear. Then 2.67




suspension was diluted with 5% dextrose to give a
final drug concentration of 3 ng of active per nL. The
wa@a0pl1s34nas heat sterilized and delivered to rBCEHUS1086/022480
eye drop admi nstrai ondr opadn#fi stration. EXAVPLE 25.
Efficacy Studies In the Delivery By a Water Conti nuous
Drug Delivery System To the Back O the Eve [0162]
Fornul ations described in Exanples 23 and 24 were
g qfracifaBdP Ciigpetsios and St 4ruLatfia@riN NaOH vaitigsn werdladdetdidSadjust pH

i pi | | oi.dal t whil e the second .
oepbBhi 5B e CamaSHiah WAl b aieniiss pona poricn v Besnosmallity was
. ¢ _
AT AP A0 PSR A BRI rlin o

a Qchymaifidfsr. Neovascul ari zation [0163] 128 ng of Conpound
(V) was mxed with 7 g of 26% w v suspensi on of

DigaRaN ol B0 S0 B0 LB RN SAbLsRE) 6.5 e 3,504

Z. 0% propytrene grycor —and—3 _
honogeni zed usi ng a soni cadegfrop)obe, in a cool bath
until translucid. Then 100 nL of a 0.9% NaCl and 138

f t ' 1 0 "
o t;;rﬁ“%ﬂomr e R T e

60§pRAaB S P 2yl afie S N HEbwhilesmising andyheatime 3:52°C) until clear.

! ; q
BB of FN ARG o P s R B SRR M and
soleatodysherl G0 jZaf ia N NADGHS0 181G aBfusGoIBemEEn 645 88Bhe

mxed wth 4 g of 18% w v suspension of _
coRAL it RE PP BASIFFdISMEFOTCriob PEOREENPE $H-430) Hienpsinalality
s BEPEORYSIR UG BlOB A0 e flack Mol Tep mprisg g, i
Scigntifit), encafikéned itittoudthe 6.32umi PVIDF ayridgeNitarl(Melsipadiied t o

adjust pHto 5.8. The resulting fornul ati on was

sterile filtered through a 0.245 mm PVDF syri nge

pldphafibn oPRluRHohYs 047 P o 3 nipaliRd Ay/0.29% Tyloxapal/03%HPMC/3.5%
dextrose)
[0174]  186.15 mg of Compound (VI) was dispersed using 10.96 g of 2 0.5%
HPMC(40-60 cps) in SWFIand 102 pL of a 5 N HCI, while mixing and heating (~50°C)
until clear. Then 3.123 g of a 1% Tyloxapol solution and 210 pL of a 2 N NaOH solution

were added to adjust pH between 5.0-5.5. The composition was homogenized using
sonicator probe (model GE-130), then osmolality adjusted to approximately 260 mOsm
with 493.6 mg of dextrose (EP/BP/USP grade, Fisher Scientific), and filtered through a
0.22pm PVDF syringe filter (Millipore). Formulations 30-A through 30-F prepared as

described above were then tested and evaluated.

EXAMPLE 31 Ocular Tolerance of Formulated Compound (VI)

Preparation of formulation for Compound (V) (1% Compound (VI)/ 1%HPMC/3.5%
dextrose/0.2% tyloxapol/0.005%BAK/0.025% EDTA)
[0175] 989 mg of compound VI was dispersed using 55 g of a 0.5% HPMC (40-60 cps)
in SWFI and 529 pL of a 5 N HCI, while mixing and heating (~50°C) until clear. Then

87.5 g of a 3.5 mg/mL Tyloxapol solution in 0.5% HPMC was added, osmolality was



EXAMPLE 28 Preparation of Lipid Vesicles Control
Sanpl es [0165] 2689 ng of phosphati dyl choli nes (PL90G
WO p@ai1283er i can Lecit hin) was honpbgeni zed usi ngP@EI/US2006/022480

soni cator probe (a high pred43ure honogeni zer can be
utilized) in a cool bath until translucid, filtered
t hrough a 0.45mm PVDF syringe filter. EXAMPLE 29.
Topi cal Administration of Conpound (VI) for

adjuSehor appuivigalip 66 dedsniNetth Ssk8ug of dexabbO(EPABE/UBH iiadé, Fisher

seicRt o B s Sha A 27 OB soRe B o Wyt pbobBenmet-5.5.

The pﬁdﬁctm%orﬂége@l%ﬁ%ﬂg|th@R9é§ﬁ9Qf59 Phed ﬂlfbré’g‘t'h?gh 12 0.45 3 Hm filter
enesi s was i nduced using | aser-induced |‘gup tur

followreg IBAURIES syringsiiilish éMdhpc@s)z &V@JIHDEEI%[BAKYS]olmmmnB 516

k 7 =10/ group) were
? ]g?‘g‘d&?gaéd%e&% ﬁg@lggg%r?%ﬁta’flode | aser
phot ocoagul ation at 9, 12, and 3 o' cl ock posi tions of
i ose/OZ%

p e ‘ ] Gl ) . f
l ndl cat ed, Af t mo;&pwﬁ@kmmmo\m%m@ﬁmed with
uor escei n-|1 abel ed dextran, and choroi dal fl at nounts

[017§\br eS%\%gﬁeﬂd%ﬁRMQ (Aerge caﬁamsgngceé o1 SWailend 629 nL ofa 5N

| | t
ROLSF800 ¢ B i PSSR SR 0 QSRR 8 2o
solutl(ﬂiwm addé@ 1RSBhigo stk bhbidtwisaapalad 1i¥kas dapeddad7 .4

vin 8 A5 e Bl Tl e, 72 0.
of 1%%{@511@473 %I%’M ﬁﬂ‘i‘% SleYe 2R (P f%?fgzoehg&m %gﬁgg{% 7.4,

contro he results are su
folloged BYAilPtiEg3rough a M22HEE  ers Uk 8.900sdlinapalitids wayisain is
B V1) Fol | owi ng B{'r{egt eral Topical Instillation of
(B BURBESAAYF PRTRhabbi t, M n-Pig and Dog [ 0168]
Conposi tion exanples 30- A through 30-F were prepared
as descri bed bel ow
EXAMPLE 32 Ocular Delivery Of a Series of Compounds To the Back of the Eve of

C57bl/6 Mice via Topical Administration (Eve Drops)

[0177] A series of compounds were formulated as 1% drug substance in 0.2%
Tyloxapol/ 1% HPMC made iso-osmotic with dextrose. The pH of the formulations
ranged from 5-7.4 depending on the characteristics of each compound. The formulations
were administered to ¢57bl/6 mice via topical administration and the amount of drug
substance was analyzed at 2 and 7 hours after the last administration. The tissues were
extracted and assayed by LC/MS/MS.

[0178]  Although the invention has been described with reference to the above
examples, it will be understood that modifications and variations are encompassed within
the spirit and scope of the invention. Accordingly, the invention is limited only by the

following claims.



and eval uated. Preparation of formulation 30-A (1%
Conmpound (VI) in 5% PL90H 0. 2%1PMCdext rose) [0169]
wadws8234my of Conpound (VI) was di spersed usi nBCBUF2006/022480
of a 0.5% HPMC (SI GV, 40-604%ps) in sterile water for
irrigation (SWI) and 102 nL of a 5 HO, whilem xing
and heating (~50C) wuntil translucid. Then, 8.2 g of a
9% hydr ogenated soy lecithin (PL90H Anerican Lecithin
Co) dispersion in water and 60 nL of a 2 N NaCH
sol ution were added to adjciSAIME bet ween 5. 3-6. The
conposi ti ons was honobgeni zed usl ng soni cator probe
I - then osnolality was adjusted to
Wé%gﬂgﬁlﬁ\@g@so- 240 nOsmwith 491 ng of Dextrose
(EP/ BP/ USP grade, Fisher Scientific). The product was
1. Ti| heforfhobifibAYempasileASMm PVDF syringe filter
(MlIlipore), fol Powe% by filtration using a 0.22mm
PVDF syringe filter (MIIlipore). Preparation of
f or AdTugtarals reolres ende pammmeaetiqally aceeptabiosapoémion npiithalmic
del%%g’&%ﬁ%%d@éé% dextrose) [0170] 107.09 ng of

S di spersed using 5.89 g of a 0.5%
HPM) o par stffacsba hot &bedihg absiit @503 irrigation
(SV%I) and 54.4 nm__ of a 5 NHC, while m xing and
heal} hyyaterseyilityf lessdhanabour Rerma/nel gt apH sanegnaf ¥t §;ol
FI &7 %@E ' of :a 2 N NaOH
sol ﬁtai(gh m%f%g%ggéb?gtgg%i’%g%ﬂ%’e \%een 5.3-6. The
c omposinbleonlanersighonaigcscAdg alsiun @,000 Dattehgr pr obe
(nodel GE-130), then osnolality was adjusted to
appr.oxi mat el 3.Mxsmwth 26 of . Dextrose
(’Eg’/%ﬁpfﬁﬁoﬁ%\% ?d‘ﬁgéﬁ’é(}l%sgfe’é’ﬁ%ﬁlg%&‘iqulﬁhe product was
filtered through a 0.22mm PVDF syringe filter
(MIlipore). Preparation of fornmulation 30-C (0.5%
2. Conpleicuingodtionrore¥amNP@her i hd iVt Bay e ek k@8 area not
[0171], 49.5 of Conpound (VI) was dispersed using
excgeding abgut 52@23% HPMC E50 i n

3. The composition of claim 2, wherein the drug has the polar surface area not

exceeding about 100 A%,

4. The composition of any one of claims 1-3, wherein the drug has a water solubility

of less than about 0.05 mg/mL.

5. The composition of any claim 4, wherein the drug has a water solubility of less
than about 0.01 mg/mL.

6. The composition of claim 1, wherein the drug has a cLogD of at least about 1.
7. The composition of claim 1, wherein the drug has a cLogD of at least about 2.
8. The composition of claim 1, wherein the drug has the molecular weight not

exceeding about 900 Daltons.

9. The composition of claim 1, wherein the drug has the molecular weight not

exceeding about 800 Daltons.



SWFI and 27.2 nmL of a 5 NHA, while m xing and

heating (~50C) until clear. Then 16 nL of a 2 N NaCH
wor®easled while m xing foll owed by addi ng 4. 3pQr/u$2086/022480

9% DMPC di spersion and 38.44al. of a 2 N NaOH sol ution

to adjust pH between 5.3-6. The conposition was then

honogeni zed usi ng sonicator, then osnolality was

adj usted to approxi mately 230-240 with 294 ng of

10. dexThessnpoktinf d fRélimAr, Gdeein e dnfd dit goefetih 5@1@@&1 ﬁom the
0.45mm filter. Preparation of formulation 30-

growR, ARsiREAS efpn %lew@mm%m@nm@cswmpdm@ﬁ analgesics,

mmb%zghel;&té%l O %@%gg 3&&% @Aﬁfm %mgbé% b %%F&amgagﬁ

1nﬂ&i@lnatom&asj amtmmpla@ca,rmhtlbi&ﬂmems( arleS(Betivg) tanti-tabereulars,Then
of a 9% DMPC di sper si_on nd54 m. of a 2 N
Cafiaﬁ%g Wal g 1%}1% pﬁ%@& ang copy H’@’EIOBH 588%een 5. 3- 6.
The conposition was hoanenlzes usi ng sonicator, then
11. 0S TP dniposiRh F@i gt 1S dhbRiPRP Blidigas Q 1 AH9e WintHit
147 ny ofprextrose f ol Iovvled bsﬂg&?ﬁen ngg%thr{ouge a or
0.45mm filter. Preparation of formulation 30-E (1%

12. ConHsesmpontionssfciaimdiy whwmmwascsel@medieqm deaiiey

coni@#@%&% %ﬁg 891(%1&%[;(} ak}fﬁ%csfg& alsyelgli ntg? @g?}olgﬁceptor

famh-]@lk,lnasbs e PID&GIEEcopod thedy kingsds, the Bphustdptorcthaly kinkdlemnd the
2 g of a_9% hydrogenated soy PC (PL90H) suspensi on
FGEFPCSVPFfW]é]&é‘@d and sonicated, then 60 nL of a 2 N
NaCH sol ution to adjust pH betvveen 5.3-5.8. The

5 ComER R EROC AR 02\ 00U o

appr oxi rrately 260 mosmwi th 491 ng of dextrose
14. ( EFFBrYcugPsHicady clandhaheso b tormdtionisdiefiveted tethe back of the

eye, lﬁll[rg\l;llgrgaﬁ!ygl ge%{gpu MDF syringe filter (MIIlipore).

15. The composition of claim 1, wherein the formulation is an eye drop formulation.

16. The composition of claim 1, further comprising a compound selected from the
group consisting of an antiviral agent, an antibiotic, an intraocular pressure reducing
composition, a wetting agent, a cataract prevention agent, a VEGF receptor inhibitor, an

anti-inflammatory agent, an oxygen radical scavenger agent, and an NO inhibitor.
17.  The composition of claim 1, further comprising a surface active component.

18.  The composition of claim 17, wherein the surface active component is selected
from a group consisting of phospholipids, phosphatidylcholines,
phosphatidylethanolamines, cardiolipins, fatty acids, phosphatides, and non-ionic

surfactants.

19.  The composition of claim 18, wherein the non-ionic surfactants are selected from a
group consisting of tyloxapol, polyethylenglycols and derivatives, like PEG400,
PEG1500, PEG20000, poloxamer 407, poloxamer 188, tween 80, and polysorbate 20.



Preparation of formulation 30-F fl % Conpound (WO. 2%

Tyl oxapol / 0. 3%PMT/ 3. 5% dextrose) [0174] 186.15 ng of
w@eovpassadt (VI) was di spersed using 10.96 g of BCOUSH06/022480

HPMC(40-60 cps) in SWFland 482 niL of a 5 N HO, while

m xi ng and heating (~50C) until clear. Then 3.123 g of

a 1% Tyl oxapol solution and 210 nmL of a 2 N NaCH

sol ution were added to adjust pH between 5.0-5.5. The
20. CoNpEsédnuRitibaso flrMiRde WEEBinlEé 8813 HréBLO s Mt ABER] for treating

(rmodel GE-130), then osnolality adjusted to
glaygoptioxi mat el y 260 mOsm wi th 493.6 ng of dextrose

(EP/ BP/ USP grade, Fisher Scientific), and filtered

t hr o i [ . ! :
2o B T A SG SR B gl g i oty for trating
glasdomee were then tested and eval uat ed. EXAMPLE 31

Ccul ar Tol erance of Fornul ated Conpound (V1)

Preparati on. of fornmulation.for Conpound. (V) (1%

22 B RPRGIER O SR ¥ b Bk e OB Ghtpisgtabld fr reatment
patholbS¥ ARBhdiBoROSIHBAK Os st R AT fhe 5%‘9\3{7 &nsRBfg Hﬂa%f-related
conpound VI was di spersed using. g of a 0.5% HPMC

maqujg-degerspafion; AlalBR refinepagpg disbetyt macigargdeimp, cappér and

1a]5@'0§{ ng and heating (~50C) until clear. Then. 87.5 g of

gl nmg/ mL Tyl oxapol solution in 0.5% HPMC was added,
osnol ality wasadj usted to approximately 256 mOsm w t h

23.5. 18h@gcofipaditivhrodstaith BPABEYeSRe druede, itshirsdreg comprises a
Scientific), and 1081 nL of a 2 N NaCH sol uti on was

co%w@ah@y}ngaﬁr%}lrepﬂ between 5.0-5.5. The product was
honogeni zed using the Avestin C5, then filtered
through a 0,85 mmfilter followed 0.22 nm PES syringe
filter (MB1ipBre). 516RaL of a 1% BAK sol ution and
516Rak0f 5% ENTA were ddded to 303.05 g of

Re
formul at i on BPr epdr NN f VAR cTg "Q12% Car nipf ¢
Ie“/}@ﬁ%%ﬁ ITX%% l/‘-2 .q85</o
|

0
acid in 1% HPMZ 3. 5%
N A R;
Rp Ry

BAK/ 0. 025% EDTA) R
Ro

A

wherein each of A is independently selected from a group consisting of CH, N,
NH, O, and S, or A is a part of a ring fusion to form a second ring, wherein the second ring
is a ring selected from a group consisting of an aromatic, a heteroaromatic, a bicyclic

aromatic, and a bicyclic aromatic heterocyclic ring;

each of B is, independently CH, or a part of a ring fusion to form a second ring,
wherein the second ring is a ring selected from a group consisting of an aromatic, a

bicyclic aromatic, and a bicyclic, with only the first ring being aromatic;

Ay is selected from a group consisting of NR,, C(O), S(O), S(O)2, P(0)2, O, S,
and CR,, wherein R is selected from a group consisting of H, a lower alkyl, a branched
alkyl, a hydroxyalkyl, an aminoalkyl, a thioalkyl, an alkylhydroxyl, an alklythiol, and an
alkylamino, and wherein if A; is NR,, then a=1, and if A; is CR,, thena=2;



[0176] 55.24 g of a 1% HPMC (40-60 cps) was mixed in
SWFI and 529 nL of a 5N HO. Then 87 g o f a 0.35%
wagioesmsdgaol solution in 1% HPMC and 1324 ni of BCRUBR006/022480

NaOH sol uti on were added. 1863 ng o f carmnic acid
was added and pH was adjusted to7.4 with I NNaOH, then
the osnolality was adjusted to 246 with 5.16 g of

dextrose. 738 niL of 1% BAK and 738 nL of 5% EDTA were

addedAp & stlited ffm 8 glatipi consistingad]NISLC(@DY, $@)7SE),, P(0),, O, and
throu h a 0.22 @gs(?)) @)2 ( )2, O, an

S, %Ri}@lesdeYlﬁ%ﬂ’éHthCP% Hxdy b%tafaelhél pad (\B}ﬂ;ﬂ’ﬁmallé(sioaect
negative control. EXAMPLE 32 Ccular Delivery O a

Ser i eR, Bfscleol@R GRS orbdp LbfsiBRGlor¢f tlQ\?eIEzM 10%1‘61%1%%1 é&led alkyl;

M ce via Topi cal Adm nistration Eye
series of corrgounds were fornul at ed as 1% drug

subst ki geleged from argrosr ?Wil]sltm;z%f Hrelmd I dh G(@ﬂ; -S(OPE(Q),, NR,,
i t t
o ENCISILIS U AEL L1 LOLTAPLL 05 BLREY X,

S(C@Qra[ﬁuﬁdalkylh end NROrdl ia80s, WRER tobethe forn ®ishdt O
c57bl /6 nmice via topical adnministration and the anpunt

f d I d 2 d h f
he' | 920 S8 G Ser i RapHber e tspaayas roep@deiy sxieobe from o
ey Bect oty iRl ORI AT LY ), an

amiggalirpl, 8 shioglkylan hlkighydrooigh st elinlthiod tanded afiytatihons and
variations are enconpassed within the spirit and scope

f th A nvention_is

i m v g Ot fyhish i BFRaR A elarAS R MRS o o
CLAIMED IS: 1. A conposition conprising: a drug or its
pr odrRigarsirRl; takquhiagethe efoiinh 6 aldisty acleepd @bhta £RuPp cbhisifthiz of

(CI—PBJ t(Eﬂz)r SE(CHz)m, (CHz)~SO~(CHy)m, (CH2)—SOz—~(CHy), (CH2)—NR;~(CHy)m,
and (CH,),—O—(CHjy)y,; or

Ry, and R, taken together form a moiety selected from a group consisting of
(CHz)m, (CH2)-S—~(CHz)m, (CH3)—SO—~(CHa)p, (CH2),~SO02~(CH,)rm, (CH,)—NR, —(CH)m,
and (CH,),—O—(CHj)y,; or

R4 and Rytaken together form a moiety selected from a group consisting of
(CHz)m, (CH2)—S—~(CHz)m, (CH2)r~SO—~(CHa)m, (CH2)~SO~(CHy)m, (CHo): ~NR,~(CH2)m,
and (CH)—O—(CHy)p; or

Ry, and Rytaken together form a moiety selected from a group consisting of
(CHz)m, (CH3)~S—(CHz)m, (CH,)—SO—~(CHy)y, (CH2)~SO2~(CHy)m, (CH3)—NR~(CHy)rm,
and (CHz)—~O—(CHy)yy; or

Rg and Re taken together form a moiety selected from a group consisting of
(CH2)m, (CH2)~S—~(CHz2)m, (CH2)i~SO—~(CHa)m, (CH3)~SO2—~(CHa)m, (CHy)— a—(CH2)m,
and (CHz)r—O—(CHz)m;

R, is selected from a group consisting of (CRy)m, O, N, S, C(O)(O)R',
C(O)N(R")z, SOsR!, OSO2R', SO;R!, SOR', PO4R', OPO,R', POsR’, PO,R", and a 3-6



delivery, wherein the drug has: a) a polar surface
area not exceedi ng about 150 A2 ; b) a water

w@oloeghs4ity of | ess than about 0.1 ng/nL at apPCT/ESIPE6/022480
of 4-8; c¢) a cLogD of at |eagt about 0.5 at pH of 7.4,
and d) a nol ecul ar wei ght not exceedi ng about 1, 000
Daltons, with the proviso that the drug is not a
steroidal nolecule. 2. The conposition of claim1l,

membeaee hetetdagcld ikith dirsr ifige ﬁ@tb@bycﬂi@bra&cﬂﬁﬁ vle€din ROIs selected from a
exceedi ng about 120 A2. The conposition of claim 2,

SToWheqnsisHng REhyragem, asl,owétllw a5 a@@}lw&élﬁd@?%]aoh& is a moiety
oAk At O e T EATERTHL LR e P o o

heteybcytctis atonisan beamohitd Ak ylSamind brinched alklykhydispysivhéein @kh R' is
. any.claim4, wherein the drug has a water solubility
md?ﬂe}/‘ﬁi%én?aﬁﬁ#‘eé%’é Jrog e QR§Rv.. 6. The conposition of

claim1, wherein the drug has a cLogD of at | east

abOUtRz]is sﬂect@&‘ﬁ‘oﬁ%@ﬁ}b Eérﬁﬁtlﬁé oPhﬁHrG%eh aﬂ‘@l‘f(&ﬁ ardliBed alkyl,

drug has a cLogD of | east about
pheaylnp sehstifuded wifenyl, halngqp, anp By binring,ve %h:}dngxdn éféF 3tsudfonamido, a

I ot _exc ed'n about .900 |tons. 9
sub L e e R AIR b e R RS Bosphate
a pligsplefeibar, pRisghdnai)ta pﬁ&@ﬁ@ﬂd’c@ gstad) earb o) Andid, tu@é”iéo hGubstituted
The conp 0sition of claim 1, wherein the dr ag

carliyxg e ﬂ&stl@t@eﬂn@ét)e%s‘foﬁf@meﬁw&l@? @o addh memhewgl I@ferocycle with
oneg)?tg%cg%] hgﬂ@:'aﬁ%? %t@ﬂlts' tg 'Ee}%: fglgher}%ﬁ?ﬁ?? Gihrer ne T ottwro subst1tuents
R, danlbke Iprdsemisin dlte mg, anodifinsdrs thaarvinke lswsdtmmnnRgare present each of the

non- st er pi dal
substrtuents 1s tﬁe same or &1%ferent

Rjis selected from a group consisting of hydrogen, an alkyl, a branched alkyl,
an alkoxy, a halogen, CF3, cyano, a substituted alkyl, hydroxyl, an alklylhydroxyl, thiol,

an alkylthiol, a thioalkyl, amino, and an aminoalkyl; and

n is an integer having value between 1 and 5, with the further proviso that if n >

2, then each group Rj is independent of the other groups Rs,

and pharmaceutically acceptable salts, hydrates, solvates, crystal forms, N-oxides, and

individuals diastereomners thereof

24.  The composition of claim 23, wherein the drug or its prodrug is selected from a

group consisting of compounds I, II, and IIT:

o
cl 0O N\E;\IKN/@O/\/NO
H



wO e@bi1si]11 pepti des, and conbi nati ons thereof. RAT/UI1966/022480

25

26.

27.

i nfl ammat ori es, antineoplastics, anticholinergics,
anest hetics, anti-tubercul ars, cardiovascul ar agents,

conposition of claim1, wheugin the drug or prodrug is
a kinase inhibitor. 12. The conposition of claim1l1,
wherein the kinase is selected froma group consisting
of the Janus famly kinases (Jak), the Src famly

ki nases, the VEGk r6teptor fanmly kinases, the PDGF
receptor faml| nas@s, t he Eph Q@@@e%g;é£§§ily

ki nase, andHb A‘I Qr f “Ki ~"13. The
conposition of claig 1, wherei e Hrug or prodrug is
l'i pophilic. 14. The conp®si iN'on~of claim 1, wherein
the forrmulation is delivered to the back of the eye,
intravitreally or periocularly. 15. The conposition of
claimi1, wherein the fornmuldlion is an eye drop

formul ation. 16. The conposition of claim1, further
conprising a coppoumd sel ected fromthe group

consi sting of antiyyiral &n anti ic, an

i ntraocul ar > 3s | HAODN- @ wet ting
agent, a cat ar act pit ev VEGF receptor

i nhibitor, an anti-?nfl gent, an oxygen

radi cal scavenger agent, andl an NO inhibitor.. 17. The
conmposition of claim11, further conprising a surface
active conponent. 18. The c?ﬂposition of claim 17,
wherein the surface active conponent is selected from
a group consisting of phospholi pids,

. phoEpaninyitioh off ches 24pivbapinahé diplset itapaldauigisrempound I:

cardiolipins, fatty acids, phosphatides, and non-ionic
surfactants. 19. The conposition of claim18, wherein

t he non-i oni c acg;,ants are sel ected from:a gr oup
consi sting of Q Holy | engl ycol s and
p: »

derivati ves, e “EG4 /L\
/\/N

The composition of claim 24, wherein the drug or its prodrug is compound II:

II

The composition of claim 24, wherein the drug or its prodrug is compound III:

Br
y I,
0 N/ N

I



PEA 500, PE&0000, pol oxaner 407, pol oxamer 188,
tween 80, and pol ysorbate 20.20. The conposition of
w@b@oi33#1y wherein the drag or prodrug i s not RPGEDS1006/022480
for treating glaucoma. 21. The conposition of claim
18, wherein the drag or prodrug is not useful for
treating glaucoma. 22. The conposition of claim1,
wherein the conposition is suitable for treatnent
28.pat homagicembogitantot d1SRS1,07hdrélf tRYEuS of RS pRdrig RMries a
group consi sting of age- rel ated mactl ar degener at’i on,
corgpik hayingsiuawsaBhy,  di abeti c macul ar edemm, cancer,
and gl aucoma. 23. The conposition of claiml, wher ei n
the drug or its pmodrug conprises a conpound having
structure A whergln @ach of A is independently
sel ect ed fson1aB§ron conS|st|ng of CH N NH, O and

S, or A Rs)a pagt pagt, oE azring fNSI og to forma second
ring, wherein t éBéqc rln@‘seﬂected from
a group consistingu naL?E\ | Aet jomatic, a
bi cyclic aromaticy and ar. dnat iAc \
heterocyclic ring; eadh of B Ns, | h'dqpé’ndent ly "RH, or

a part of a ring fusion fo foﬁn1a Rgcond ring, wher ei n
the second ring is a phg sel ected froma group

consi sting of an ar tic, a bicyclic aromatic, and a
bicyclic, with only the first ring being aromatic; Al
is selected froma group congisting of NR, C(O,

S(O, S(O2, P(O2, O S and CRa, wherein Ris

sel ected froma group consisting of H a |ower alkyl,
a br amdksdn:al kyl , a hydroxyal kyl, an am noal kyl, a
thioalkyl an aIkthydroxyI, an al klythiol, and an

al k Ia ere A.lis NRa, then a = 1,. an
" SRR R R snddny s B ome FoBRastiiBa (CEo
1, G, (N‘H ot§ neﬁld(bf NP f (Gl fusioh @ for DedondHifd, vhetd th@@ét:oﬁd ring is

with the prOV|so that the connectivity between A and
an p@ma@ccmbﬁp@gan}at@oa piswrelic aromatic, a bicyclic aromatic heterocyclic ring,

or a bicyclic with only the first ring being aromatic or heteroaromatic;

each of B is independently selected from a group consisting of (CH)o.1, N, NH,
0, S, and a part of a ring fusion to form a second ring, where the second ring is an
aromatic, a heteroaromatic, a bicyclic aromatic, a bicyclic aromatic heterocyclic ring, or a
bicyclic with only the first ring being aromatic or heteroaromatic, with the further proviso

that if each B is (CH)y, R3 is bonded directly to the adjacent ring.
Ry is selected from a group consisting of H and a lower alkyl;

L is selected from a group consisting of a bond and a substituted or

unsubstituted alkyl, alkenyl, or alkynyl linking moiety;

R, is selected from a group consisting of C(R")s, OR', N(R"),, NR'C(O)R/,
NR'C(O)O(R"), NR'C(O)N(R"),, SR', C(O)(O)R', C(O)R', C(O)N(R")2, SO3R', OSO2R’,
SO;R', SOR', S(O)NR)z, OS(O}O)N(R)2, S(O)(O)N(R)2, S(O)N(R')2, POR', OPO,R!,
POsR', PO;R!, and a 3-6 membered heterocycle with one or more heterocyclic atoms with

each heteroatom independently being capable of carrying any R' group on it, wherein R' is



Roi s selected froma group consisting of H a | ower

al kyl, and a branched alkyl; Li is selected froma
w@e@dp3monsi sting of a bond, O S, C(O, S(O,PS/TDN6/022480

NRa, and a C -C al kyl; L2 issgelected froma group

consisting of a bond, O S, C(O, S(O, S(O2, a Cl-C6

al kyl, and NRa; or L1 and L2 taken together forma

bond; each of R , Rd, R and Rf either is absent or

seldcted IRHBREADEP Chivsi SRl RFhOkokED M 18w AL, § NS ﬁ&écﬁq f -
H a Ci1- @@? S,l agc C % , a brlgir?ched e{I kﬁ an alkyl

hydﬁg,)@;l,cg@ub;;[tlp‘@tpd algﬁl lgyﬁrmé; q@/]nnol atkvil.tai tbgqlwybstltdnd Zlkyl an alkyl-
thlo"llI Jfé{llbgéigfté’d( Xlﬁcyl—ﬁ?ola:; lééﬂé ﬁlaélg(y al’?'gl%lll}a nﬁui)atﬁl eﬁg&]}fyg,ganv aﬁcpﬂgmmo

a sdos@huteﬂt aikﬁ];—alﬁhloam Bralﬂdhédadﬂeﬁ i B@ﬁ&li’bﬂfsuﬁﬂftﬂfe@ am?l @thfanched alkyl

hydgy, & orBrhORDF SR BBy egbrCiesd B tb)qmlkdﬂzjbrmm@d thio-

sub&tithfett a%)cﬁ‘ a@%cﬁ%k ol %{:ﬁdgbg Qﬁbsﬁput@cpglkgeﬂﬁoef, S Okanched
toget her forma rmleyselec roma

aminolkyls ti trgnaied aEHRIS(HSHRY ed Myl CrbRhohed ((BH2AminSQ: bfahched

r- .SOog- CH 2 -NR a- 2)m and .
S“bfz%% Q‘_@l(aéﬁllnﬁ») 80910%%1%% éiembe@wé%ﬂs@}eph BeteyogyGip.gvherein a
subgfﬁh@hb’lﬁﬁ‘ﬂ &Fs%ﬂi J%Qﬁ@u%d%lgﬁﬁnef)ﬁﬁ% $hd agséaf3-§ gﬁ%{%ered carbocycle

) NS ( U (CH2)r-
or @vrqm&e) w1ﬂr@ae (orhez yremsd thararh h®e(0@bebn£)nmhe 36 Rombagtd

ken toget her f.orm a |et sele d.froma
hetefb PR e RE o Bl GhLbeEpER ba) v i 39 FRthe
sub@t(tﬁlrﬁi in a@&f daﬁ‘kﬁ‘s’tﬂﬁl@d?alkylé\ﬁchlﬁ@‘h@ R' o@@bnnected to said alkyls
(CH2VO 2V or Rd and Re taken toget forma

via ﬁ%p‘@pyo Hong,vip vgqr@m apGWEEISy @@gh&' is(igdgpgndent in case
thel(g(f«%‘%_‘% {ﬁ%lﬂ &MKCHZVSO (CH 2V (CH2VSO 2-(CH 2V (CH2)-NR
a- 2)m ’

R, is a substitutent situated at position 5,6 or 8 of the ring, wherein Ry is
selected from a group consisting of methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
fert-butyl, iso-pentyl, phenyl, substituted phenyl, halogen, a branched or unbranched
alkylamino, a branched or unbranched aminoalkyl, a branched or unbranched alkyloxo, a
branched or unbranched oxyalkyl, a branched or unbranched thioalkyl, a branched or
unbranched alkylthiol, CF3, sulfonamido, a substituted sulfonamido, sulfonate, a sulfonate
ester, phosphate, a phosphate ester, a phosphonate, a phosphonate ester, carboxo, amido,
ureido, a substituted carboxo, a substituted amido, a substituted ureido, or a 3-6 membered
carbocycle or heterocycle attached to positions 5, 6 or 8 directly or through group L, each
heteroatom independently being capable of carrying any group R,, with the further proviso
that either one, two or three substituents R, are present in the ring, each of the substituents

R; being the same or different;

R3 selected from a group consisting of hydrogen, an alkyl, an alkoxy, halogen,
CFs, cyano, a substituted alkyl, hydroxyl, an aryl, a substituted aryl, a heteroaryl, a
substituted heteroaryl, a heterocycle, C(R");, OR", N(R"),, NR"C(O)R", NR"C(O)NR",
R", C(O)(O)R", OC(O)R", C(O)N(R")2, C(O), C(O)R", OC(O)N(R")2, SOsR", OSO,R",
SO,R", SOR", PO4R", OPO,R", POsR", PO;R", wherein R" is hydrogen, an aryl, a
substituted aryl, a heteroaryl, a substituted heteroaryl, a lower alkyl, a branched lower



and (CH2VO- (CH 2V; Rl is selected froma group
consisting of (CRa)m O N, S, C(O(OR1L, C(O N RC2,
WEEBR134O0S2R , SO2R , SOR1L, POAR , OPZR , POBEI/US2006/022480
PC2R1, and a 3-6nenbered heterocycle with one or nore
het erocyclic atons, wherein Rlis selected froma group
consi sting of hydrogen, a |ower alkyl, and an
al kyl -hydroxyl, or R is a noiety selected froma :
alkyl, on pll@bhyalmkyln@ beincheCAIRSERY d20:6/1 mﬁhﬁﬁhllﬂﬁt z?BJ‘aﬁ?’}%ldeammo-
11\/\1q ﬁ’ f or rmre het er ocycl i c at ons, brariche
alicyin g1 3 -amEve 8 branchied Hicyl-amipo, a%@r@kﬂ, ehoncRd l]hB)l-alkyl an
alk
o oo AL O Sy R A Bt RSctSwith one
or lapwwteracyahaatomsda atdoghed @mt@hwbranahwmm nyarr@syl AR cach R
isi (ae %g an a {ﬁam no, an alkyl oxo, CF3, sul fonani do,
Adepgdent P]lﬁaé%l}? lﬁmmtla%lm%m kyoxy, a thioalkyl, a
sul fonate, a sulfonate ester, phosphate, a phosphate

est ern ighasRBONB e B %ﬁé@é%’eﬁq At ;mts E@E ?Iﬁ?l%{ proviso  that if

am do, ureido, a su stltut ed car boxo,
n>2qthes each groBe R ivindepandenties thapitieng®uss Rgnber ed
heterocycle with one or nore hetrocyclic atons, wth

the f r.

substﬂt{ljgﬁfgﬂ ggﬁ“é@%%@seﬁ?‘ﬂsgaﬁh‘éi‘rlfwg’ong’nd i f

nore than one substituent R2 are present, each of the
subst With gt forther friveiss éme ifwachl B i €CHNY, R, %Bany%usaita@hte&scnbed

aboi QR S Ry ahonded et e Delion Gra hasyisantring:

substituted al kyl, hydroxyl, an al klyl hydroxyl, thiol,
an al deylghai@AceuficAllyi Rabitible AR ﬁpdraégckomta%g&aﬂ ﬂsydqs N-

and n is an integer having val ue” between 1 an
OXI@%eaffdl}ﬁle&uab eypomners thareef. > 2, t hen each group R3
i s i ndependent of the ot her groups R3, and
29. PharBeaiostah! t |t drates  sol vates,
crystal %#}D 1% OXI ?f% %e &)P?lng?u\ﬁoly psro & COMIPIISES &
comquuaétseheetecﬂrﬁensa gioap eoﬁsmtmg of compounds IV-XX:

O N.
YOV OARS
=
N N
H

g C'
Y YT
o
N N
H



24. The conposition of claim 23, wherein the drug or
its prodrug is selected froma group consisting of

w@eowposaads |1, 11, and [11:11 111 25. The conpoRCT/U8006622480

claim 24, wherein the drug ¢ its prodrug i s conmpound
| : 26. The conposition of claim?24, wherein the drug

or its prodrug is conpound II: Il 27. The conposition
of claim 24, wherein the drug or its prodrug is
conpound 111: in28. The conposition of claiml,

wherein the dqyg Q 'lprOQrug conpri ses a conpound

havi ng struct 3 wher ei n each of A S
i ndepende Ngrow- sof?
(CHO- i, a art a r|ng u |on to

forma second ring, mher" r- skcond ring is an
aromatic, a heteroaromati'c, a bicyclic aromatic, a

bi cyclic aromatic heterocyclic ring, or a bicyclic
with only the first ring beiypg aromatic or

het eroaromatic; each of B is independently sel ected
froma group consisting OG(CH0-1, N, NH O S, and a
part of a ring fusion to forma second ring, where the
second ring is an aronatic, a heteroaromatic, a

bi cyclic aroma @ blcycllc aromat i C heterocycllc
ring, or a bic c wth only the%fi nst bei ng
aromati c oryheteroapenyg Ney wit? Re furtHEf}proviso
that if each Bis ( @'nd&jdire y to the
adjacent ring. Ro is > om a group consisting
of H and a | ower alkyl; sel ected froma group
consi sting of a bond and a substituted or

v
0 Cl
| S 0 g N‘\N O\/\D
N7 NN
H
VIII



unsubstituted al kyl, al kenyl, or al kynyl |inking

nmoiety; RL is selected froma group consisting of
WELRNBHIOR , N(R )2, NRIC(O R, NRLIC(O QR), PCT/US2006/022480

NR C(ONR)2, SR C(O(OR53C(OR C(ONR 2, SBR,

OS2R , SR, SOR, S(ONR 2, OS(O(ONBR 2,

SC(O(ONR 2, S(ONR 2, PMUR, OPRR, PBR , PR

and a 3-6 nenbered heterocycle with one or nore

het erocyclic GM th each heteroatomindependently

bei ng capabl e [ any R group on it, wherein

R isselected ™ ~ drogen, a
| ower al kyl, éi\al an alkit%ydroxyl, a
substituted al kyl - ,Ma thi ol -al kyl, a

thiol -substituted al yI, an al kylthiol, a substituted
al kyl -thiol, an am noal kyl, an am no-substituted

al kyl, an al kyl am no, a sub%iituted al kyl -am no, a
branched al kyl, a branched substituted al kyl, a

branched al kyl hydroxyIC1 a branched substituted al kyl
hydroxyl, a br&nc I o-al kyl, a branched
ted al

thlosubstltut \ ched al_kyd
oranche
am noal kyl, a branched ted a

branched dNa9sSt

branched al kyl am no, a branc estubstltuted

al kyl -am no, and a cl osed 3-6 nenbered carbocycle or
het erocycl e, wherein a subs{itutent in any of said
substituted al kyl s includes id closed 3-6 nenbered
carbocycl e or heterocycle, with the further proviso
that each het omin the 3-6 ngnbered haterocycle

& O

s capabl e of yi ng aqy R grou on ity th the
further provi sy that™y eh8ub |mn anhy of said
substituted al kyl sip roup connected to

said alkyls via an .toﬁ*otHer than carbon or via
carbon, and wherein each R is independent in case
there is more than one Rl; R2 is a substitutent
situated at position 5,6 orXBlof the ring, wherein R2
is selected froma group consisting of nmethyl, ethyl,
-propyl, o-propyl, -bagjyl, o-butyl, tert-buty\,

zso- pentyl, pheny ubstltuted phegyb hal ogen, a

branched or unpgal Nan /Ii:j/ Wi:ﬁ
pY b
H




al kyl am no, a branched or unbranched am noal kyl, a
branched or unbranched al kyl oxo, a branched or
waniwsassaned oxyal kyl, a branched or unbranchedPCT/US2006/022480
t hi oal kyl, a branched or unbsséanched al kyl thiol, CF3,
sul fonam do, a substituted sul fonam do, sulfonate, a
sul fonate ester, phosphate, a phosphate ester, a
phosphonat e, a phosphonate ester, carboxo, am do,
urei do, a substituted carboxo, a substituted am do, a
substituted urej Br a 3-6 nenbered car bocycl e or
8d to pﬂSltlonS ,6 or 8 directly

. 5 emer-. dependently
bei ng capabl e of ggar ule |o t he
fwo or t

further proviso that elthEr

substituents R2 are present |n the ring, each of the
substituents R being the sanme or different; R3

sel ected froma group consi XMing of hydrogen, an

al kyl, an al koxy, hal ogen, CF3, cyano, a substituted
al kyl , hydroxyl, agyl, a substituted aryl, a

heteroaryl su: ut ed heteroaryl a heterocycl e,
C(R") 3, (R 1.1 C o NR" R,

(O (9R, YR (5 @]

0C( 0) N( R") 2, SGBR', OSEZR\ZZR R,
OPC2R', PQBR', PO2R", er e| nlR' is hydr ogen an aryl,

a substituted aryl, a heteroaryl, a substituted
heteroaryl, a |ower alkyl, )gYﬁranched | ower al kyl, an
al kyl - hydroxyl, a branched hydr oxyl, an

am no-al kyl, a branched an1noa|ky| an aIkyI-anino, a
branched al kyl - am no, %[thlol aIkyI a branched
thiol -al kyl, an al cthiol, a branchgd t hi ol -al kyl,

I nenoemed het er o e Mﬁth one or
:@ br nch‘( ranched
St depe n case

or fornms g osed
nor e het =@ cl % afo
al kyl hydrafyl, wher ei

there is nore than one R|; n |sHan i nt eger g the
val ue between 1 and 5, with the further prOV|so t hat
if n 2, then each group R%a}s i ndependent of the

ot her groups R3, with the WHher proviso that if each
Ais (CHO, Lis a bond

;@* 2,070

XIX

olo Q"W@



with the further proviso that if each Bis (CHO, R3

is any substitutent described above, other than
whyasospan; bonded directly to the position 7 oPCT/082006/022480

adj acent ring; and pharnmaceuwsi cally acceptabl e salts,

hydrates, solvates, crystal fornms, Noxides, and

i ndi vi dual s di astereommers thereof. 29. The

conposition of claim28, wherein the drug or its

prodrug conprises a conpound sel ected froma group

30. con¥hs tompositioncafiehimids whitedéhe IMi\Oits Vrddrih kb
XIT xip XIV XVXVI XVI T XVITT XX fxsé.s\ﬂrrhe %on%g?sff%i)%ﬁnpound

Vi of claim 28, wherein the drug or its prodrug conprises
conpound V: V O cl
O T
) )
N™ °N
H .
v
31. The composition of claim 28, wherein the drug or its prodrug comprises compound
VI
t U
SRR Nea®
~
N” °N
H .
VI
32. The composition of claim 28, wherein the drug or its prodrug comprises a

compound selected from a group consisting of compounds VIIL, IX, X, XVII, and XIX:

L Q1
PR SO NIRRS
N7 NN
H
VIII

0 Cl
\)J\O O

Y 0
~
N N
H

IX



31. The conposition of claim28, wherein the drug or
its prodrug conprises conpound VI: VI 32. The

W@ 09p0334ti on of claim 28, wherein the drug or PEBHUS2006/022480
prodrug conprises a conpoupg sel ected froma group
consi sting of conpounds VIII, IX, X, XVII, and Xl X
VITI X6 022480 56 X XVII Xl X 33. The conposition of
claim 28, wherein the drag or its prodrug conprises
conpound Xl I; Xl | ~34.ClThe conposition of claim 28,
wherei n the grag its prﬁdrug conprlses a compound
sel ect ed &0 3% Iﬁilno VII XV,
and XVl : XVI ‘ cp on of c ¥m 28,
wherein the drug or |t pr&dr conpri ses conpound
XIV: XIV 36. The conp03|t|on claim 28, wherein the
drug or its prodrug conprises conpound

X

/U\o O N /©/O\/\NQ

XVIL
Cl
i
0
0 N\‘N \/\D
N7 N
H .
XIX
33. The composition of claim 28, wherein the drug or its prodrug comprises compound
XII:
Cl
g O ‘ N o _~
Nao” L0 N N Q
ONa Ay
N H
XII
34. The composition of claim 28, wherein the drug or its prodrug comprises a

compound selected from a group consisting of compounds VIL, XV, and XVL

Cl o “
N A% \”NQ
A CSNeL
N



XVITL: XVII137. The conposition of claim28, wherein
the drag or its prodrug conprises conpound Xl: Xl 38.

wab@eassaposi tion of claim 1, further conprisi NRCEHUS2006/022480

35.

pol ymer based carrier capablsg of form ng a coll oida
suspension with the drug or prodrug. 39. The
conposition of claim38, wherein the polyner is a

| yophilic polynmer. 40. The conposition of claim 38,
wherei n the pol yz Bs selected fromthe group

consi sting of c | ose derivative§%¢@nylopectins and
derivatives mbéree de Nam a vat es thereof,
pol yvi nyl pyrrolldon- ooLyﬂvi &iNsonol
derivatives of poly(acfylNc i dy, derivatwves of

pol y(met hacrylic acid)', and nbi nati ons thereof. 41.
The conposition of claim40, wherein the cellul ose
derivatives are selected frgmra group consisting of
met hyl cel | ul ose, hydroxyethyl cellul ose,
hydroxypropylnethyl(ﬁellulose car boxynet hyl

cel lul ose, star anylase and @erlvatlves t her eof .

42. A method f hd% Ioglca
ISI ing to a
-~.-t|cal Neffectlve

condition i suibj €

subj ect in need Fher

anount of a conpositi a|n11 thereb reating
the condition. 43. The nethod of claim42, wherein the
opht hal nol ogi cal condition is selected fromthe group
consi sting of age-rel ated n&¥dl ar degeneration

di abetic retinopathy, diabetic nmacul ar edens, cancer

andygl G RorF é;}ﬁ-{%?s??g’?lg%ﬂf it tdﬁ.lega rq][s42 ctlr\lll\'g ﬁél% gg;%es compound

conposition 1S a

XIVintravitreal ly, or periocularly.

36.

cl
Oy
HO Noy /[::]/
UH

XIV

The composition of claim 28, wherein the drug or its prodrug comprises compound

XVIII:

XVIII



45. The nmethod of claim42, wherein the conposition is

ina forrmulation in the formof eye-drops.46. The
woredoaosB4of cl ai m 45, wherein the conposition iBCT/US2006/022480

adm nistered to the surface ¢ the eye fromabout 1 to

4 tinmes per day or per week. 47. The nethod of claim

42, wherein the conposition is admnistered to a

subj ect having dry age-rel ated macul ar degenerati on.

48. The nethod of claim42, wherein the conmposition is
37. adniThe sompesitiomof eldinc 28, tvigerein ste driig pr RYPRIRLLANYristd8ompound
XT: opht hal nol ogi cal di sease. 49. The nethod of claim42,

“further conprising adm nistering a pharnaceutically

accept abl e substance sel ected fromthe group

consi sting of @i viral agent, an antibiotic, an

i ntraocul ar pr re reducing conposition, a wetting

agent, a catar SVZ ! 'i‘:i,\pn OaV recept or

ant agoni st, an ap 'I a%tmgent, an oxygen

radi cal scavenger aggnt,Nan@i a i nhi bitTor. 50. The

nmet hod of claim42, erein'the pharmaceutically

accept abl e substance is a VEG- receptor inhibitor. 51.

The nmet hod of claim42, furtyer conprising

adm ni stering a nolecule selected fromthe group

consi sting of an RNAI nol ecul e, an anti sense nol ecul e,
38.a pEpe tefepositiamed dlainol,dforihe comprisingd, potynia basedcdae0éricdfable of

a otein. 52. Th hod of claim 42, wherein the
fon@%%’pao%oﬁ{oll% SYPRIRT rtg%tjﬁ”ﬁ OL Pl ati on sel ect ed
froma group consisting of a solution, a gel, a

39. susHienssmpositish EEMiRI 38) whafih 8 RiyHaFes _lyoéﬁilic;g(‘)ﬁyerrrler.

met hod of claim42, wherein the conposition furt

conprises a.pharmaceutically acceptabl e substance
‘s e{ﬁa %canms&?ﬁnaofgv?%@p% Shsrest thepobimey ig ephected fom the group

consisting of cellulose derivatives, amylopectins and derivatives thereof, dextran and

40

derivates thereof, poly(vinyl pyrrolidone), poly(vinyl alcohol), derivatives of poly(acrylic

acid), derivatives of poly(methacrylic acid), and combinations thereof.

41.  The composition of claim 40, wherein the cellulose derivatives are selected from a
group consisting of methyl cellulose, hydroxyethyl cellulose, hydroxypropylmethyl

cellulose, carboxymethyl cellulose, starches, amylase, and derivatives thereof.

42. A method for treating an ophthalmological condition in a subject comprising
administering to a subject in need thereof a therapeutically effective amount of a

composition of claim 1, thereby treating the condition.

43.  The method of claim 42, wherein the ophthalmological condition is selected from
the group consisting of age-related macular degeneration, diabetic retinopathy, diabetic

macular edema, cancer, and glaucoma.

44.  The method of claim 42, wherein the composition is administered to the back of

the eye, intravitreally, or periocularly.

45.  The method of claim 42, wherein the composition is in a formulation in the form of

eye-drops.



agent, a confort-enhancing agent, a solubilizing aid,
a antioxidant and a stabilizing agent. 54. A nethod

WO e0o6psBpAri ng a conmposition of claim1 conpriBCTYS2006/022480
di ssolving or partially dissgl ving the drug in the
presence or absence of an organic solvent; mxing wth
an aqueous col | oi dal suspensi on containing the pol yner
base carrier with or without a surface active

46. corfimneetho®pf tlaimahb ywhesi\the Gorhpeitinde RIS Qe thel shrface of

0 ate; adding ospotic agents; and adjusting pH
the ?Y%pé 1}6&*391@ ]n‘iﬂé’rW@e% PE 48595881 WEdh suitable for

adm ni stration. 55. A nethod for preparing a

47.€0 “Mﬁ%héth@d‘ oPElafrh 35 'Wﬂer&ﬁ'ﬁ?% (ﬁ‘j&gk%ltldﬁl i8 'a@tglrﬁggreg '8 sifiect

prodrug with an aqueous co suspen
havipgsira ped-redeted pokylrededsasmatiamr ri er to for m a coI | oi dal
suspensi on with a mean partl cle size less than 5 mm

addi L G_agent s adj ustin H.to.a val ue
8. e R RSP aBR AT Fher oo Bt e tiptuce the
r1sk5>6pro'§lﬂ@sikmtdf®lﬁb Qﬂatha{hn@[b)gldaﬂﬁls@ised ai ns 54 and 55,

further conprising at | east one of the follow ng:

49. S iarge! St BbemsgmpsiaAdanyFiegne '@'ﬂaifrﬁﬁa'lgut?ciuy
accép%@ﬁﬁ)bttaﬁéé &Tec?éd 5N tﬂé’%l%ﬂlra %Bfls%hngeoff 3h %nﬁ'\? %}q %gen§ an -’:gltlblotlc

article of manufacture c nihg
an lgitaooukei plress*urofedubmgmnﬂnposmon a wetting agent, a cataract prevention agent,

a VEGF receptor antagonist, an anti-inflammatory agent, an oxygen radical scavenger

agent, and an NO inhibitor.

50.  The method of claim 42, wherein the pharmaceutically acceptable substance is a
VEGEF receptor inhibitor.

51. The method of claim 42, further comprising administering a molecule selected
from the group consisting of an RNAi molecule, an antisense molecule, a peptide, a small

molecule compound, a polynucleotide and a protein.

52.  The method of claim 42, wherein the composition is configured in a formulation
selected from a group consisting of a solution, a gel, a suspension, an emulsion, and an

ointment.

53.  The method of claim 42, wherein the composition further comprises a
pharmaceutically acceptable substance selected from a group consisting of a tonicity

agent, a comfort-enhancing agent, a solubilizing aid, a antioxidant and a stabilizing agent.
54. A method for preparing a composition of claim 1 comprising:

dissolving or partially dissolving the drug in the presence or absence of an organic

solvent;

mixing with an aqueous colloidal suspension containing the polymer base carrier

with or without a surface active component;



58. The article of manufacture of claim57, further
conprising instructions for adm nistration of the
w@wp3d4ti on. 59. A nethod of delivering a conpOUns2006022480
the back of an eye, conpri é0Dng preparing a fornulation
conprising the conposition of claim1l and delivering
the fornmulation to the eye of a subject in need of
such delivery. 60. The nethod of claim59, wherein the
f oyptiohally moiving the bigenicerivent, itsppramopps. 6 1. The
met hod of claim59, wherein the conposition conprises
a kinase inhibitor. 62. The nmethod of claim®61,
Vmaéildg} os*rﬁélc%g?{g%eanps sel ected froma group consisting
of a Src famly kinase, a VEG- receptor fam |y Kkinase,

a ddi¥sking pEleiptacalfeaniliye theragmosition spitable éapideiinibeationy
ki nase, an FGF receptor famly kinase, and a Janus

famly kjpase. 63. A nethod of identifyi.ng a conmpound
55 g uhed %gapreaéw&/%mm%ﬂtf%o g BF"‘?lH’éSlg%,
conprising: (a) adm nistering a conpound by eye drop

adf] xStk @}dﬁ};prmg Whth RRRRENINDIREAI ShPEALIOHEIRANRE a
the conpound in the eye follow ng eye drop . )

polymeirhiane sarrigt fodhrm wieeHeifdal subpengionpoviting megn gaiclggsizsy less than 5

prodrug of claim1, thereby identifying a conpound

M Suitable for delivery to the eye.

adding osmotic agents; and
adjusting pH to a value making the composition suitable for administration.

56.  The method as in any one of claims 54 and 55, further comprising at least one of

the following:
adding aseptic filling;
sterilization by filtering or autoclaving;
freeze-drying;
spray-drying; or
reconstitution of dry formulation before usage.
57.  An article of manufacture comprising a vial containing a composition of claim 1.

58.  The article of manufacture of claim 57, further comprising instructions for

administration of the composition.

59. A method of delivering a compound to the back of an eye, comprising preparing a
formulation comprising the composition of claim 1 and delivering the formulation to the

eye of a subject in need of such delivery.

60.  The method of claim 59, wherein the formulation is in the form of eye drops.
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61.  The method of claim 59, wherein the composition comprises a kinase inhibitor.

62. The method of claim 61, wherein the kinase is selected from a group consisting of
a Src family kinase, a VEGF receptor family kinase, a PDGF receptor family kinase, an

Eph receptor family kinase, an FGF receptor family kinase, and a Janus family kinase.

63. A method of identifying a compound suitable for delivery to the back of the eye,

comprising:
(a) administering a compound by eye drop administration; and

(b) observing the distribution of the compound in the eye following eye drop

administration, wherein the compound is a drug or prodrug of claim 1,

thereby identifying a compound suitable for delivery to the eye.



