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specifically, the present invention relates to small organic molecules that

increase Gelatinase A activity in ocular cells by increasing cell membrane
expression of membrane-type matrix metalloproteinases (MT-MMPs) to increase
aqueous outflow as a treatment for primary open angle glaucoma. The present
invention likewise includes methods of manufacturing and using such small

organic molecules in the treatment of primary open angle glaucoma.

Background of the Invention:

The extracellular matrix (ECM) of an eye is an association of
specialized proteins, glycoproteins, and proteoglycans, that subserve and impart
structure to the physiological functions of connective tissues. At the cellular
level, the ECM not only provides structure, flexibility and support, but also acts as

afiltration barrier, mediates cell attachment and influences tissue morphogenesis
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protein. There are six known subtypes of M- M\P, ,
seeretion amingetive praenzyesandagiivatigh bynasoteplytignprogggsing to

for MWP-15, MI3- MW for MWP-16, MI4-MVP for MWP-17, )
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subtypes of MI-MWP, except for Mr4-MwP, effect a
frbRR4a R tiVity 48 Wl & adielylictrRediinisras e MMPs are inhibited by
‘endogenous tissue inhibitors of matrix metalloproteinases (TIMPs).
For the MMP, Gelatinase A (GelA) (MMP-2; 72 kD gelatinase; type IV
collagenase; E.C. 3.4.24.24), the specific proteolytic activator is known to be
another member of the MMP family, namely MT-MMP. In contrast to other
MMPs, MT-MMP is predominantly expressed as an integral membrane protein.
There are six known subtypes of MT-MMP, hence the designations MT1-MMP
for MMP-14, MT2-MMP for MMP-15, MT3-MMP for MMP-16, MT4-MMP for
MMP-17, MT5-MMP for MMP-24 and MT6-MMP for MMP-25.  All subtypes of
MT-MMP, except for MT4-MMP, effect a cleavage in 72 kD proGelA to initiate a

proteolytic “cascade” to 66 kD (intermediate), 59 kD (active) and 43 kD (“mini”)
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TM There is a bi ocheni cal

slightly above venous pressure, in part resulting from outflow resistance at the
TM. TM outflow resistance is believed to be the result of the hydrodynamic
properties of the ECM macromolecules of the TM and the ECM associated with
the trabeculae.

For the complex of potentially blinding eye diseases termed primary
open angle glaucoma (POAG) the hallmark of which is an insidious, progressive
increase in I0OP, a prevailing theory of the etiology of the disease is a dysfunction
in the regulation of ECM turnover at the level of the TM. There is a biochemical
lesion localized to the TM, which manifests as a general excess of ECM or as an

imbalance with respect to specific components of the ECM, either of which

impairs the ability of fluid to leave the eye at its normal physiological rate. It has
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Using Western blot immunochemistry, the presence of MT-MMP
has been documented in human ocular tissues other than TM cells, as well as in
fresh and cultured porcine TM cells. (Alexander, J. and Acott, T.S., Invest.
Ophthalmol. Vis. Sci. 40 (ARVO Abstracts): S506, #2670 (1999)). (Smine, A.
and Plantner, J.J., Curr. Eye Res. 16:925 (1997)). In neither case was activation
of GelA documented, although Alexander and Acott described increased
expression of MT1-MMP with phorbol ester (phorbol 12-myristate 13-acetate).

Phorbol ester, however, does not have therapeutic usefulness since it is a known

carcinogen.
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A search of U.S. patents found only one patent, U.S. Patent

Number 5,260, 059, covering agents that increase the activity of matrix
metalloproteinases (MMPs). The ‘059 patent discloses a method of treating
glaucoma by providing TM cells with an array of macromolecules, including
matrix metalloproteinase-1 (MMP-1), matrix metalloproteinase-2 (MMP-2) and
matrix metalloproteinase-3 (MMP-3). The class of MMPs designated as MT-
MMPs had not been characterized at the time the ‘059 patent was filed. At the
time of filing the ‘059 patent, physiologic activation of GelA was suspected of
being brought about by means of autocatalytic mechanisms alone. Other
molecules specifically mentioned in the ‘059 patent are basic heparin-binding
growth factor, nerve growth factor, interleukin-1, interleukin-6, phorbol ester,

calcium ions, zinc ions, plasmin, trypsin, and aminophenyl mercuric acetate

(APMA).
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tissue or cells. In this respect it is inportant to
MPeot haimiauemymnéd expressed irathenbdnthat activates GelA. Activation

of GelA leads to increased degradation of ECM and a subsequent increase in
aqueous outflow with a resultant decrease in IOP.

The small organic molecules of the present invention are also
useful in establishing model systems for finding new drug therapies for diseases
such as primary open angle glaucoma. To accomplish the same, the subject
small organic molecules are used to modulate TM cells and tissues in vitro to
effect increased expression and/or activity of MT-MMP. Evidence for this would
be the production of active species of GelA from proGelA. The activation
of GelA may be demonstrated utilizing proGelA either secreted endogenously by
TM cells, or added exogenously as a purified enzyme to experimental tissue or

cells. In this respect it is important to note that aqueous humor has abundant
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oRYdieEtherbadly, itds hbeswabingthgiamany wideases dmvef as part of their
present invention. Accordingly, it is an object of
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Anot her object of the present invention is to provide
rAetietb @ trebting particular diseases through cellular regulation of MT-MMP
activity and/or expression using the small organic molecules of the present
invention.
Accordingly, it is an object of the present invention to provide small
organic molecules effective in the treatment of primary open angle glaucoma.
~ Another object of the present invention is to provide small organic
molecules effective in the cellular regulation of MT-MMP activity and/or
expression.
Another object of the present invention is to provide a method of
effectively treating primary open angle glaucoma.

Another object of the present invention is to provide a method of

effectively treating particular diseases through cellular regulation of MT-MMP
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become apparent from the detailed description and claims that follow.

Detailed Description of the Invention:

The following detailed description is provided to enable any person
skilled in the art to which the present invention pertains to make and use the
same, and sets forth the best mode contemplated by the inventors of carrying out
the subject invention. |

The present invention is the use of small organic molecules that
have a pharmacological effect on cells and tissues to increase the enzymatic
activity and/or expression of one or more membrane-type matrix
metalloproteinases (MT-MMPs), or a similar enzyme, expressed in the trabecular

meshwork (TM) of an eye to activate Gelatinase A (GelA) for the treatment of
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generally represented by Figure 1 below 10

present inveéntion is for increasing cell membrane expression of one or more MT-
MMPs in the development of in vitro models, which could be used in the
discovery of new medical treatments. In general, the small organic molecules of
the present invention could contribute to the discovery of new treatments for any
ocular disease with a pathophysiology involving changes in expression of one or
more MT-MMPs and activation of GelA.

The small organic compounds of the present invention are

generally represented by Figure 1 below:

10
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We NR3R4 R2 Figure 1 wherein Wis selected fromthe
w@e@d285681si sting of oxygen, sulfur and Cl- 20PCT/US2003/029528
hydr oxyl at ed carbon group; Z is selected fromthe
group consisting of oxygen and sulfur; Rl is branched
or unbranched and substituted or unsubstituted
selected fromthe group consisting of C6-25 aryl such
as for exanple but not Iimted to phenyl or naphthyl,
C3-20 cycl oal kyl such as for anple but not limted
to saturated bicyclic carbocyglic or tricyclic
carbocycllc rlngs -20 cyclo Ikenyl such as for
exanpl e bR 1not i dto turated bi cyclic
carbocyclic O F\Q capﬁo lic rings, C3-30
het er ocycl yl sdE as for Wxanpl e buN RelBt {inmted to 3
tetra 2-tetrahyldrothienyl, 4-piperidinyl,
2-pyrrolidinyl Ryr 3- nDrphoIinyI, C6- 30 heteroaryl
such as for exanple but not limted to furanyl,
i m dazolyl, quinolinyl, thiazolyl, indolyl, 3-thienyl,
2-benzofuranyl or 4-pyridyl, C6- 30 aryloxy such as

for exanple but not IimtedFibBI.eoWenoxy, C6- 30
aryl al koxy such

wherein W is selected from the group consisting of oxygen, sulfur and C4.
20 hydroxylated carbon group;

Zis sélected from the group consisting of oxygen and sulfur;

R is branched or unbranched and substituted or unsubstituted selected
from the group consisting of Ce 25 aryl such as for example but not limited to
phenyt or naphthyl, Cs20 cycloalkyl such as for example but not limited to
saturated bicyclic carbocyclic or tricyclic carbocyclic rings, Cs.20 cycloalkenyl such
as for example but not limited to unsaturated bicyclic carbocyclic or tricyclic
carbocyglic rings, Cs.30 heterocyclyl such as for example but not limited to 3-
tetrahydrofuranyl, 2-tetrahydrothienyl, 4-piperidinyl, 2-pyrrolidinyl or 3-
morpholinyl, Cs.30 heteroaryl such as for example but not limited to furanyl,
imidazolyl, quinolinyl, thiazolyl, indolyl, 3-thienyl, 2-benzofuranyl or 4-pyridyl, Ce.

30 aryloxy such as for example but not limited to phenoxy, Cs30 arylalkoxy such

11
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exanple but not limted to phenylthiopropyl, C6-30

farrexaahMe byt netilimited té phermylmethyd, Gato aryloyl sush asiforraxample but
phenyl propenyl, C6-30 arylal kynyl such as for exanple
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such as for exanple but not limted to phenoxynethyl,
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onet’hy

R N e T

for exanple but not |imted to phenylthiocarbo -
limited do AhenyithipPEaRYh e 9|ke§M'eﬁ'°§sz%{9' eé?ﬂwg? EMLW limited
not limted to naphthyl propyl am nocarbonyl, C6-30
thlphmylprdpmlyyl@aﬁﬁomﬂaWinﬁucélﬁﬁwforQéam@le tenfs lignitagk to

not limted to N-octyl-N phenylam nocarbonyl, C6-30 N
phenyietyrys U4 prylosyalkylauchas for axainpleblnt matimitedi toed

to napht ?yl am nosul fonyl, C6-30 N-arylam nosul finyl
BRBx ARl CXaENIaIYHhioAKY! siidH &€ tbrigxabhple but not limited to
p5rr?ap tnhyl mnosulrgf??nyﬂl?, CGfkg/o aryl sulfonylpsuch as for

p%)é%gﬁrlleethﬁl%m@ﬂ{yl,l ée.r@otﬁglah&xyalkyl such as for example but not limited to
phenylpropoxyethyl , Ce.30 arylthiocarbonyl such as for example but not limited to
phenylthiocarbonyl, Ce.30 arylalkylaminocarbonyl such as for example but not
limited to naphthylpropylaminocarbonyl, Ce.30 N-alkyl-N-arylaminocarbonyl such
as for example but not limited to N-octyl-N-phenylaminocarbonyl, Ce.30 N-
arylaminosuifonyl such as for example but not limited to naphthylaminosulfonyl,
Ce.30 N-arylaminosulfinyl such as for example but not limited to N-
naphthylaminosulfinyl, Ce.30 arylsulfonyl such as for example but not limited to
naphthylsulfonyl, Cs.30 arylsulfinyl such as for example but not limited to

naphthylsulfinyl, Ce.30 aryloyloxy such as for example benzoyloxy, Cé-30 afylthio
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napht hyl sul fonyl, C6-30 aryl sulfinyl such as for

exanple but not limted to naphthylsulfinyl, C6-30
w@eoosogdsexy such as for exanpl e benzoyl oxy, C6PGDUS2003/029528

arylthio 12 WD 2004/ 028538 PCT/ US2003/ 029528 such as

for exanple phenylthio, C6-30 arylal kylthio such as

for exanple but not I|imted to phenyl nethylthio,

SR i Reite B biors st o
O Y S Bl B B ke o

such as for exanple but not limted to ,
enamn{mlymtmqiﬁmitqﬁnfg)d@hqg}yﬁ*pe’ghy@glfg@yl,\&&pq@,qqu{kylsulfmyl such as for
aryl am nosul fonyl such as for exanple but not |imted
ekamisieobtiynetNimitedetoyhaphtmdsapyisufinyl, €38 @rylalkylthiocarbonyl such
N-al kyl - N-aryl ami nosul finyl such as for exanple but
a8 9r dkdrhpletbutmoifiterto Naphthyigrepyitiiscarbonyll CoeENaalkyl-N-
aryl oxycar bonyl al kyl carbonyl such as for exanple but

affiomirdBuBAyi G pRIMLITRSL GRS t000lctyl RE- 30

Io¥ tllo such as for exanple but not limted to

apht hoyl oyl t hj o, an - ryvl. i

BRIBASTIHL B R 8 o758
ef i ned above when substjtuted js, substituted wt

o lmgee to Sobab | { oo pinosuBavh Tig eniopistiprviakyiCafony!
consisting of Cl1-25 alkyl such as for exanple but not

slichiasdar examplenyut nastimjiedde pheppyycareanyimeinyleanppnyl, Se-so
as for exanple but not Ilimted to nethenyl, propenyl

afylopieiie suth a€¥oRoxarhpleniyut reditimitad t6 mapbthmyoythisuanc 830
l[iTmted to ethynyl, butynyl or hexynyl, Cl-25 al koxy

S ey bty S

but %%td R1 as defined above when substituted is substituted with one or more
substituents selected from the group consisting of C1.25 alkyl such as for example
but not limited to methyl, ethyl or propyl, C125 alkenyl such as for example but not
limited to methenyl, propenyl or octenyl, C4.5 alkynyl such as for example but not
limited to ethynyl, butynyl or hexynyl, C125 alkoxy such as for example but not
limited to methoxy, propoxy or butoxy, C1.25 alkenoxy such as for example but not
limited to methenoxy, propenoxy or octenoxy, hydroxy, carboxy, amino, C1.25 (N~
alkylcarbonyl)amino such as for. example but not limited to (N-

methylcarbonyl)amino, C+.25 (N-alkylcarbonyl)-N-alkylamino such as for example

but not limited to (N-methylcarbonyl)-N-propylamino, C1.25 (N-

13



limted to nethenoxy, propenoxy or octenoxy, hydroxy,
carboxy, am no, Cl1-25 (N al kyl carbonyl)am no such as

wo 00403858l e but not limted to (N PCT/US2003/029528
nmet hyl car bonyl ) am no, Cl1-25
(N-al kyl carbonyl ) - N-al kyl am no such as for exanple
but not limted to (N-nethylcarbonyl)-N propyl am no,

/ : .
TR R R SUctr e | S PP RO ORI ot
limted to, (N t hyl r I '

5 Sy PR, A5 R CP AR o421 xample bu
limted to azobenzene suI%o, sul fi,no, ulff]%;dryfl

nehligited da ageberzens, sHiip sul i, sy 4ials sutt 5 forgxample

i odo, Cl1_25 hal oal kyl such as for exanple but not o
fluono, tabtbrot brara,cerdade H§1-2sdraleaikyssish @syfor example but not limited

trifluoromethyl, Cl1_25 trifluoronethylal kyl such as

16 BuorIASIlyEOL chlblappopytetriflybronegtiyl, OuBs Bifluargmethiyidlkyl such as
such as for exanple but not I|imted to phenyl nethyl,

f%ﬁg%rﬁfgﬁiﬂé&%@tﬁy[?%gﬁ,%ﬁlb%l 89dh & farteddnisle but not

napht hy 1 kyl'am no such as for
RIS et bl 4 8yl s Bkl et toprenyt o
o SR FhaTen o i SYariIE blERY S ® RuC
roeEMITDoF SNAHBIHEBING Sieh £ 494 BEAige DUt ot Tmitad to N-
N- di propenyl am no, Cl1-25 al kyl sul fonyl. such as for

divnetipllaming, Qo (Nialkyl-dtatkenghamincssudhoas for ezangde but not
al kyl sul finyl such as for exanple but not limted to

Tt i Feei it il
S8 hoblithltedto Nedipfogamyiinibt CRoL alkyBuk&RYI 'sBch as for
example but not limited to propylsulfonyl, C1.25 alkylsulfinyl such as for example
but not limited to methylsulfinyl, C1.25 alkylthio such as for example but not limited
to methylthio, hydrido, C1.25 cyanoalkyl such as for example but not limited to
cyanobutyl, C1.25 acyl such as for example but not limited to acetyl, C1.25
alkylcarbonyloxy such as for example but not limited to methylcarbonyloxy,
nitroso, C1.25 alkoxyalkyl such as for example but not limited to methoxypropyl,
C1.25 alkoxycarbonyl such as for example but not limited to methdxycarbonyl, Ci.

25 hydroxyalkyl such as for example but not limited to hydroxybutyl, thiocarboxy,

C1.25 thiocarboxyalkyl such as for example but not limited to thiocarboxypropyl,

14



cyanobutyl, Cl1-25 acyl such as for exanple but not

limted to acetyl, Cl1-25 al kyl carbonyl oxy such as for
wezaapbessbut not [imted to nethyl carbonyl oxy, PCT/US2003/029528

nitroso, Cl_25 al koxyal kyl such as for exanple but not

limted to nethoxypropyl, Cl1-25 al koxycarbonyl such

as for exanple but not limted to nethoxycarbonyl, Cl-

%35;3 ?g&{;g&ﬁ{d@ﬁykéﬁ@?aﬁ%ﬁ&an@;@%k RoblithitéPto bht:%ghii%@aﬁbbnyl,

utyl, I ocar boxy, 25 thiocarboxyal ky
uch,as, far exanpl i e
Goep 8@&%‘8&9&%@(@?‘9’? fﬁgﬁ}@g%bjfi%)ﬂ@@g%!}‘g‘&‘r)"ﬂ}&{?d%/ 029528
Cl_25 al [
mqtﬁylﬁ@'gce;r lo}agllgghcﬁiﬁgggl 3 npggr@fggglg,seu)é%@s! %r%&gmrﬂ)?et but not
al kyi t hi ocar bonyl al kyl such as for exanple but not
liriteditte anethorythindartoryt. ¢ uorafkeyiipcarbenylglkyl such as for example
al koxyt hi ocarbonyl such as for exanple but not

but Abt kelitéd torridtieomyithivoardongipydpyl GluzBnoyl, sulfinamoyl, C1.25 N-
al koxyt hi ocar bonyl al kyl such as for exanple but not

a'ISHM%LHf%%n% snasc%gw SiARBIERNHORTiRIREH to N hictpylifamoyl, Cqzs N-

I na I, 25 N al kyl sul fanmoyl such as for

I g eyl sl

ARyt 550 2. B kbt PutFR Rt N rop by, C1as

o, N-di propyl sul fa |, Cl- N al. kvl syl fi
NegiiyisBeatin sUshaedet exapEdut st e o BRI B oy, -
Cl- 25 N-dial kyl sul fi nanmoyl such as f?r ,eéa e but
26 b dinlkylauliinanaoyisugh @stiay exampleits\at limieddg N-

sul fanoyl al kyl such as for exanple but not limted to
dimbfratsufiinendyl] C..cxsuBnsoylalkylasushl ad foy example et nejrlimited to
exanpl e but not Iimted to sulfinanoyl propyl,
SAFRARSAREPNY, |G SEulbaaioyiiy isach Wsdbkgkaraplerbitndt dimited to

exanple but not limted to am nocarbonyl nethyl, Cl1-25
MO ATRIE BRRBYArbBHEN CRSs ARfinocarbonylalkyl such as for example
but not limited to aminocarbonylmethyl, C4.25 N-alkylaminocarbonyl such as for
example but not limited to N-propylaminocarbonyl, C1.25 N-dialkylaminocarbonyl
such as for example but not limited to N-dimethylaminocarbonyi, C1.25
alkoxycarbonylamino such as for example but not limited to
propoxycarbonylamino, thiocarbamoyl, C1.2s thiocarbamoylalkyl such as for
example but not limited to thiocarbamoylpropyl, C1.25 (N-alkyl)thiocarbamoy! such
as for example but not limited to (N-methyl)thiocarbamoyl, C1.25 (N-

dialkyl)thiocarbamoyl such as for example but not limited to (N-

dimethyl)thiocarbamoyl, aminothio, C1.25 alkylaminothio such as for example but
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exanpl e but not Iimted to N propyl am nocarbonyl,

Cl- 25 N-di al kyl am nocar bonyl such as for exanpl e but
woea04/028588 ed t o N-di net hyl am nocar bonyl, Cl- 25PCT/US2003/029528

al koxycar bonyl am no such as for exanple but not

limted to propoxycarbonyl am no, thiocarbanoyl, Cl-25

t hi ocar banoyl al kyl such as for exanple but not

H{)‘tl\l_ﬂhfltgglt??) ;S‘yIQ cﬁﬁﬁom% deﬁhlky@hﬁéthlo such as for example but

|oca amoyl “stch or exanp e but

ng, ﬁh{%ﬁf{?m-ggg%&%%@h rb%gg alk %15 %F#r exatmple but not

limted to (N- di nmethyl)thiocarbanoyl., am nathio,
Il@teﬁe,thsazyn%@ﬁ qurr,ob'sez:fﬁlcxg"q GRIr %89\2% sy CrasCigpalkeny!
2004/ 028538 PCT/ US2003/ 029528 not limted to

spich @ fanexampleobutaiot dimiteddoinepluratasomene-, Nircer HsYelisr
exanple but not limted to N-dinethylamnothio, Cl1_25
cayisdyalié yings UC o seeryfosy seehms! for bxamplet butiriatiititedtto phenoxy,
saturated nono-, bi- or tricyclic carbocyclic rings,

(F} %?cl‘ééﬂio@@'s’&@ﬁ)ds foPE%AmpRe Elﬂrncﬁmﬂﬁékﬁo @yblofo@htoxy, C1.25

ed to Unsaturated nono-, bi- or tricyclic

G&éogﬂé%ﬁ%k‘/%uﬁ%%sﬂ“g# B R loRac plrBrasy

e. but Limt cIo ent ox Cl-25
NeJRIoGAP REIy R OB/ IPH: ST OBOR SHel ok el but not
cycl opent enoxy, heterocycl oxy, Cl- 25 het er oar on
ligiitegbtorpristyb £yyiding, 1raBoln ok marpheling, hefgypcyd 'Prﬁ"t"'é‘&s
to pyridyl, pyridino, norpholinyl or norpholino,
Hmemcgcljmamiﬂmms foin exampdsy but rotdimitesktospiperidino fosr
exanple but not limted to piperidino or
g &edinOsulfzmnbyl aNDyH S-ddo anid R-or®@-thiogo;N- or  S-t hi oxo;

R is branched or unbranched and substituted or unsubstituted selected
from the group consisting of hydrido, C1.1¢ alkyl such as for example but not
limited to methyl, propyl or butyl, C1.1¢ alkenyl such as for example but not limited
to methenyl, propenyl or octenyl, C1.10 alkynyl such as for example ethynyi,
butynyl or heptynyl, cyano, C1.1o haloalkyl such as for example but not limited to
fluoromethyl, chloropropyl or fluorooctyl, trifluoromethyl, Ce.15 cycloalkyl such as
for example but not limited to cycloheptyl or cyclooctyl, Ce.15 cycloalkenyl such as
for example but not limited to cyclooctenyl or cyclononenyl, Ce.15 heterocyclyl

such as for example but not limited to 2-tetrahydrofuranyl, 3-tetrahydrothienyl, 4-

piperidinyl, 2-pyrrolidinyl or 3-morpholinyl, Cs.30 aryl such as for example but not

16



R2 is branched or unbranched and substituted or

unsubstituted selected fromthe group consisting of
whganiogss3s CL_10 al kyl such as for exanpl e but POI/US2003/029528

limted to nethyl, propyl or butyl, C1-10 al kenyl such

as for exanple but not limted to nethenyl, propenyl

or octenyl, Cl1_10 al kynyl such as for exanple ethynyl,

f’ﬁr A fﬁ%”gh @waéfﬁ‘ﬂfth ?Hete@éa@psw 9§|deéxa$Mﬂ€ b@$ not limited

t not fl uoronet hyl,

A Al R oo r

cyclohe or cycl ooc cl alk ch as
FHAY b Dty M, o IR U 35 1Gh SPGB NG 16
cycl ononenyl, C6 15 heterocyclyl such as for exanple
rethyhieny| of propyipheny &emﬁi{@xwm augh as for example but not
3-tetrahydrot hienyl, 4- piperidinyl, 2-pyrrolidinyl or
|Bniteal thny;bhe@ﬁgﬂbumyhamubw, €5.1% akymmqﬂydasmh aador
16 WD 2004/ 028538 PCT/ US2003/ 029528 limted to phenyl

SlaniiBieHubnbt lifdRed h@tﬁw@aﬂbbhywopﬂcéﬂmr% anyﬂmy@atbonw

not Timted gofuranyl i m dazol yl, quinolinyl,

I
érﬂfnﬁég{'%np{ a'(ﬂ 2N %ikg%n&@bgﬁﬂopxlﬁ R g‘d%ﬁﬁﬁigl?%yﬁnot limited to
@Tba&' &uiq“éart%’@ o5 byl 'pgpar BOoRI R bae BhaFLopny sueh
not limted to ethox hen or napht h Cl .15
ag oy lexapm put aeidimi ft%(ﬁﬁlr nbf[%f WDQPO?(‘}/(fﬁrP@'aV't 0
met hyl car bonyl or propyl carbonyl, hydroxycarbonyl,

ani noarat Bomgldefioed womeama;ybarsubstﬂatesbwﬁ opgch ragres ybstituents
exanple but not limted to N butylam nocarbonyl or

A psfind avovwrrenyl and Cl_15 al koxycar bonyl such

as for exanple but not limted to nethoxycarbonyl or

Pr opogy £A5BABKLd or unbranched and substituted or unsubstituted selected
from the group consisting of hydrido, C1.12 alkyl such as for example but not
limited to methyl or propyl, C1.12 alkenyl such as for example but not limited to
ethenyl or butenyl, C1.12 alkynyl such as for example but not limited to octynyl or
heptynyl, C1.20 alkoxyalkyl such as for example but not limited to methoxypropyl
or ethoxybutyl, C1.20 alkoxyalkenyl such as for example but not limited to
methoxypropenyl or ethoxybutenyl, C1.20 alkenoxyalkyl such as for example but

not limited to methenoxypropyl or ethenoxybutyl and C1.2 alkenoxyalkenyl such

as for example methenoxymetheny! or ethenoxypropenyl,
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and R2 as defined above nmay be substituted with one or

nore substituents as defined above for Rl; R3 is
whe@aokssas or unbranched and substituted or PCT/US2003/029528
unsubstituted selected fromthe group consisting of
hydrido, Cl1_12 al kyl such as for exanple but not

limted to nmethyl or propyl, Cl 12 al kenyl such as for
exan@rﬁ Ry r(’.i%tﬁn%ea Zhbed nﬁ% b%%ﬂﬁ&}fhte‘a.rwiﬂﬁ‘bﬁéﬂr mdré stdstituents
al kyny sﬁlcﬁ as tor exanpl'e but not limted to octynyl

or eptynyl,. CL 20 al koxyal kyl such as for exanple
%Hefﬂ’@?j %/t?%ﬁetfgﬂ%oa’ﬁ@t hoxypropyl or ethoxybutyl,

Cl1_20_al koxyal kenyl such as for exanple but %%éﬂ-‘

|i m tRaistsanehechekyphrapehsd apd subsiikias eryRgubstiutod selected
al kenoxyal kyl such as for exanple but not limted to

frarh tlee groyp cqnydisting eft yetidoy Bty alkgrstioplagipr example but not

al kenoxyal kenyl such as for exanpl e met henoxynet henyl
lipiteR) M@Wbﬂbﬁgﬂ,'&-&blkﬁﬁyﬂ@@dﬂ 82 &&3kample but not limited to
PCT/ US2003/ 02952 and R3 as defined above may be

. o . ot

@%@%‘Q% Jgi ﬁr%f\@hgln gﬂ%%afkgn r WRh3PRk bkémble?buﬁ%tdmgém

anched or unbranched an
ti ' I
BRI A i BRSSO E SRR HoL IR to
but t limted,t th butyl . C1,12 al A
BaoraRron. s B 78 b e BufadiMiled to
propenyl, Cl1 12 al kynyl such as for exanple but not
metficoyprapenyhéiiy aienoxyallkylsush asder syamplemeihenaxypropyl, Ci-

such as for exanple but not limted to nethoxypropyl,
Shlihoxysikengl suphyas fouexaapld oetiesrzoypeopanyl, {2430 aryl such as for

;;anr;;t)lzdbutt?'not limited to phenyl or naphthyl, Cs3 cycloalkyl such as for
example but not limited to saturated mono-, bi- or tricyclic carbocyclic rings, Ce-30
cycloalkenyl such as for example but not limited to unsaturated mono-, bi- or
tricyclic carbocyclic rings, Cs-30 heterocyclyl such as for example but not limited to
3-tetrahydrofuranyl, 2-tetrahydrothienyl, 3-piperidinyl, 2-pyrrolidinyl or 3-
morpholinyl and Ce.30 heteroaryl such as for example but not limited to furanyl,
imidazolyl, quinolinyl, thiazolyl, indolyl, 3-thienyl, 2-benzofuranyl or 4-pyridyl,

and R, as defined above may be substituted with one or more substituents

as defined above for Ri.
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met hoxypr openyl, C1.20 al kenoxyal kyl such as for

exanpl e net henoxypropyl, Cl1_ 20 al kenoxyal kenyl such
wa@sgoofkoessexanpl e nmet henoxypropenyl, C6_30 aryl BOI/OSZS3/029528

for exanple but not Iimted to phenyl or naphthyl,

C6_30 cycl oal kyl such as for exanple but not limted

to saturat ed nono-, bi- or tricyclic carbocyclic

rings, Sﬁéf‘ér&’ﬁ%R%b d%ﬂﬁ@d abol@is siastederdit th@gtoup
Ilmtedtou turated nono-, bi- or tricyclic

HRRIRLEKL Dbl S 2B ke rgﬁééﬁﬁﬁ?@%vfﬁ’ﬁhenw
dymefhsrgnbpniyf-anp usadid-ahiiphe &y B raghpgyeent 4-
exanple but not limted to fur anyl, im dazol yl,

pnenosypheny) andi2athigml., i ndol yI, 3-thi enyl
2-benzof uranyl or 4-pyridyl, and R4 as defined above

may be subMosttprefotablyt R aseefinedabevs ihseletiedritam the group
defi ned above for R1. 18 WD 2004/ 028538

c%ﬁys%%@%ﬂ/gﬁ@ Q%I%Iofdwhﬁénw rsHeriypbhd triffdbremettsil.i ned

above Ts se ected from the group consi sting of phenyl,

benzoyl ﬁ{ E#&Q?@Dhg %&'deﬁﬁeél reﬁJbB\/ ?é‘i@%@d' fRAYAME group

3 4 dlne 4-tert pheny
conpRtBH g I H)ée? 926‘5@52?,?5,“6%' as4de¥’?ﬁ28x§€2$2y! .

C e e et B a5l bygl 5428k om the group
preferably, R3 as defined above is selected fromthe
amsigting ad phieayl, cyclohexy} @éndddk¥nd al kyl .

Also preferable is R® and R* fused in a heterocyclic ring
incorporating an amido nitrogen selected from the group consisting of pyrrolidino,
piperidino, 4-methylpiperidino and morpholino.

In the case where Rz and R, are fused in a heterocyclic ring, the
same may also include substituents such as for example but not limited to
hydrido, alkyl, alkenyl, alkynyl, alkoxyalkyl, alkoxyalkenyi, alkenoxyalkyl or
alkenoxyalkenyl as described in detail above. An example not intended to be

limiting would be the following glyoxylonitrile, aryl-, O-carbamoyl oxime of Figure

2 below:
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Most preferably, R4 as defined above is selected from

the group consisting of phenyl, cyclohexyl and al kyl.
wa\b@a/opssed er abl e is R3 and R4 fused in a het er BCyUb2003/029528

ring incorporating an am do nitrogen selected from

t he group consisting of pyrrolidino, piperidino,

4- met hyl pi peridi no and norpholino. In the case where

R3 and R4 are fused in a heterocyclic ring, the sane

may al so include substituents such as for exanpl e but

not limted to hydrido, alkyl, alkenyl, alkynyl,

al koxyal kyl , al koxyal kenyl, al kenoxyal kyl or

al kenoxyal kenyl as described in detail above. An

exanpl e not intendegdt limtipg would be the

foll owi ng gl yoxylo ()- car banoyl oxi nme of

Figure 2 below 19 I 2003/ 029528
ONON Y CNCH3 Figure 2 i or gani c
conpounds of the present iuMention ar general ly
represented by Figure 3 below CHs

Figure 2

Additional small organic compounds of the present invention are

generally represented by Figure 3 below:

Rs
R hl//

7

R (E)//, \\\R

6 n 9
|
\\'Y'//’R7

Figure 3

wherein Rg is branched or unbranched and substituted or unsubstituted

selected from the group consisting of Ce.25 aryl such as for example but not
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R5 R7 NR6 (On RO Y R7 Figure 3 wherein R6 is
branched or unbranched and substituted or
waonediozssBg ut ed selected fromthe group consi sPCTYSZTING/029528
C6. 25 aryl such as for exanple but not 20 WO
2004/ 028538 PCT/ US2003/ 029528 Ilimted to phenyl or
napht hyl, C3_20 cycl oal kyl such as for exanpl e but not

T L ek e
G3ehRrEBINE Wboliv o BBl ARSI E Sdh %&bs&enw
het erocycl yl such as faor exanple but, not

sueh @@Hya ezgapmpghlylut not mﬁe\datﬁymsgfq{p%tplcywc&aﬁéqm@ Iﬁﬂr tricyclic

2-pyrrolidinyl or 3- norpholinyl, C6_30 heteroaryl
cavndryaic fiogs eRampiatetnsyclybsudh as fasexeonpie bahpet limited to 3-
i m dazolyl, quinolinyl, thiazolyl, indolyl, 3-thienyl,

té?trélwafumﬁylyiz-telfrakﬂydwm@m 4 %erﬂmyarzﬁbyﬁrklydmyd wri8-as
for exanple but not limted to phenyl nethyl, C6_30

rﬁ\%J f] ﬂ?lgé%{é, B?/t]@%é&ﬁ@dmés foraxahpIdplt ﬁ@ltndnte%u {oefbrareyl,

30 aryl al kenyl such as

'@%%I)ﬁy‘g@h()@%’h&]?go )ff qn&&\x/glﬁ%ﬂrﬁ{ho?noticrfuwgr 4-pyridyl, Ce.

» a0 345K S forgapins Yy Rt Ry i o explighyineligh, 3By hioalky!
%Ialkylthloalkyl such as for exanpl but

such as for example but not limited to phenylthiopropyi, Ce 30 arylalkenyl such as

for example but not limited to phenylpropenyl, Cs.30 arylalkynyl such as for
example but not limited to phenylmethynyl, Ce.50 aryloxyalkyl such as for example
but not limited to phenoxymethyl, Cs.30 arylalkylthioalkyl such as for example but
not limited to phenylmeththiomethyl and Ce.30 arylalkoxyalkyl such as for example
but not limited to phenylpropoxyethyl ,

and Rg as defined above when substituted is substituted with one or more
substituents selected from the group consisting of hydroxy, carboxy, amino,
cyano, nitro, nitrate, C1-p5 alkyl such as for example but not limited to methy,
ethyl or propyl, C1.25 alkenyl such as for example but not limited to methenyl,
propenyl or octenyl, C+.25 alkynyl such as for example but not limited to ethynyl,
butynyl or hexynyl, C1.5 alkoxy such as for example but not limited to methoxy,

propoxy or butoxy, C1.25 alkenoxy such as for example but not limited to
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not limted to phenyl neththi omethyl and C6_30
aryl al koxyal kyl such as for exanple but not Iimted
WO eooploessys pr opoxyet hyl , and R6 as defined aborer/akmn3/029528
substituted is substituted with one or nore
substituents selected fromthe group consisting of
hydr oxy, carboxy, am no, cyano, nitro, nitrate, Cl_25

| r t o drhy i i .

nitiiod) SR PR BoRE, cirbB g, CRETW-

not limted.to nmethenyl ropenyl . |, C1_25
alkylepranaigeningsupp Aedut PR ot AiniRELE TG

et hynyl, butynyl or hexynyl, Cl1 | koxy such as for
rrathyiparé)onut)am%io,|G1@K@&|¥£C¢fbpnwﬁfﬁaﬁytﬁ&w\éwsﬁ 3 Yor xample
but oxy, C1_25 al kenoxy such as for exanple but not
but ot [editédtIN-WtAgiearhopghIé-prapyiasieo §1e2 0828

nmet henoxy, propenoxy or octenoxy, hydroxy, carboxy,

alic2PborAalkfl)dminodan aafdrexyhiplerbobnstimitensto (-

exanpl e ‘but " not limted to (N- nethyl carbonyl)am no,

n%hﬁ[g?@%ng/!ﬂﬂﬂ%@?érﬁ?\w b}saJ\%@ié% SIS ot @xaffplé BUt not limited to

exa mte

met hyl car.bonyl) - i 0Q, -
oSBT R RS A o o 15 Gmpg ot et it o
limted to (N nethyl carbqgnyl pyl ) ammno, 6 -
ﬂupgp,&b{prgulgqp% qrdedey %Mﬁ%ﬁ r%l{:%'qsrﬁ;[ %amg?é@but not limited
azobenzene, sulfo, sulfino, sulfhydryl, halo s Crﬂla
t6 Guomuaetpykotchlorepropyl dviflearorasthyl, Goeotrifitiarespethy iaﬁﬁych as
or iodo, Cl_25 hal oal kyl such as for exanple but not

fbr exdragle trifludronsathyiptdpyl, CusoEnylatkybsugiyas for example but not
trifluoronmethyl, Cl1_25 trifluoronethylal kyl such as

Ii@ﬁ%ﬁ?@g&l@ﬁ!&% ll%tgg WI %tbﬁ rAewh ex4mpRObEmat dildited to phenyl or
naphthyl, C1.25 N-alkylamino such as for example but not limited to N-
methylamino, C1.25 N-dialkylamino such as for example but not

imited to N-dimethylamino, C1.25 (N-alkyl-N-alkenyl)amino such as for example
but not limited to (N-methyl-N-propenyf)amino, C1.25 N-dialkenylamino such as for
example but not limited to N-dipropenylamino, C1.2s alkylsulfonyl such as for
example but not limited to propylsulfonyl, C1.25 alkylsulfinyl such as for example
but not limited to methylsulfinyl, C1.25 alkylthio such as for example but not limited
to methylthio, hydrido, C+.25 cyanoalkyl such as for example but not limited to

cyanobutyl, C1.25 acyl such as for example but not limited to acetyl, C125

alkylcarbonyloxy such as for example but not limited to methylcarbonyloxy,
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limted to phenyl methyl, C6_30 aryl such as for

exanple but not limted to phenyl or naphthyl, Cl 25
woOR@kkydsasi no such as for exanple but not |inm periusmo29528

met hyl ami no, Cl1_25 N-di al kyl ami no such as for exanple

but not imted to N-dinethylamno, Cl_25

(N-al kyl - N-al kenyl )am no such as for exanple but not

T ¢ L . -

wrgél;%ﬁ%éﬁ%ll(&ﬁﬁ&wu%ﬂ\gg? % Qlérﬂul'i‘ ﬁo%ﬁ?i‘ut@@ to lmier’%\ct)éygropyl,

_ am-no _SUC r exanpl e ut not
SRS A SRR B W S B8 by, o,

al kyl sul finyl such as for ex e b ot limt to

2By AyPYalky Byeh a@?@ﬁ@@m?m%{ pited i%ﬂvéfpxaég]léWE ﬁ@ocarboxy,
but not limted to nethylthio, hydrido, Cl_25
Cyaribmicriboxyatkyl sict as fanexapie but nablimitediq Biogagboxypropyl,
cyanobutyl, Cl1_25 acyl such as for exanple but not

¢ gx dlledthiccaabenyllsucEhsXor eramplechuttrot Yilnitey te leitylthdodarbonyl,
exanpl e but not limted to nethyl carbonyl oxy, 22 WO

%]Q%gaﬂ%ﬁﬁ%r%ﬁ I5RGLAR 2D RAXaRPIE BEOnOtHMIZR to

such as for exanple but not limted to

[ 125
ARkNBEBRRA sty G AERRHERRREIN sBE 35 157 qRimple but not
hydr al kyl such as for, exanple but not limted to
Rl Bt TiraBapuo Ry s aRexBbRtRr B Bl RS Tor example
such as for exanple but not limted to .
hutinet dimiiegtermagtioxythiocaponyirppyh syfameyh pHifisgmeyhC1-2s N-
for exanple but not Iimted to butylthiocarbonyl,
&Myl 26ifarhbyll guthcasafo exghmpléput satdimited fodN-resthiyisufamoyl, C1.25 N-
not limted to nethylthiocarbonylethyl, Cl-25
dibkgreutibimeysteas ferustangsie oot nekimiiee itdNtdipaspylsulfamoyl, Cq.zs

limted to nmethoxythiocarbonyl, Cl.25

RIHVIYGRLAPBYPAUBA & torlexBle Bt AGY likXd™® R-propylsulfinamoyl, C1.
25 N-dialkylsulfinamoyl such as for example but not limited to N-
dimethylsulfinamoyl, C1.25 sulfamoylalkyl such as for example but not limited to
sulfamoylmethyl, C1.25 sulfinamoylalkyl such as for example but not limited to
sulfinamoylpropyl, aminocarbonyl, C4.o5 aminocarbonylalkyl such as for example
but not limited to aminocarbonylmethyl, C4.,5 N-alkylaminocarbonyl such as for
example but not limited to N-propylaminocarbonyl, C1.25 N-dialkylaminocarbonyl
such as for example but not limited to N-dimethylaminocarbonyl, C1.25

alkoxycarbonylamino such as for example but not limited to

propoxycarbonylamino, thiocarbamoyl, C1.o5 thiocarbamoylalkyl such as for
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but not limted to methoxythiocarbonyl propyl,

sul fanoyl, sulfinanmoyl, Cl1_25 N al kyl sul fanoyl such
w@goooessexanpl e but not limted to N nethyl sul PErDg1003/029528

Cl-25 N dial kyl sul fanoyl such as for exanple but not

l[imted to N-dipropyl sul famoyl, C1-25

N-al kyl sul finamoyl such as for exanple but not |imted

é)@brﬁblﬁr&ﬁH& Mhite QH‘HY bca@émc%@prﬁp?l‘ @, I§y {\[S—@'I Kyl )erdeearbamoyl such

such as for exanple but not

I e (oo,
% @Ikybﬂ]lcpq%bﬁ{lgﬁ/l)%%ﬁ ?%é@bﬁ? %”EQ& i rE{ie(gg)t (,\Il imted

am nocar bonyl al kyl such as for exa
dlmﬂthﬂﬁhmagyﬁrﬁ@ﬂaamp)mwe p$ @ kzg;lfnggothlo such as for example but
N-al kyl am nocar bonyl such as for exanple but not

hotrtinitet toopritpylaninothin, (o Nediajkylarginotifio such as for example but
N- di al kyl am nocar bonyl such as for exanple but not

hotTinbiest toNNigietralianirpthiopCasPeyyoalk@bueh as for example but not
al koxycar bonyl am no such as for exanple but not

S BT o AT e Ghafy

0
M besfd %@ﬁ?@&pﬁ‘%ﬁﬁé@#ﬂb %*Eht%# Rl B o ieveli
as ];Qg{/cp{f;qxr? IH% g‘ﬁg; tgg{l,@gnOtM su a§ r(emample but not limited to phenoxy,
d| al kyl )t hi ocar bano such as for exar&pl e but not
Ci-pd cysipalisoxyhsuch as qmmmnl@but peitispited EneyabeRadoxy, Crzs
Cl 25 al kyl am not hi o such as for exanple but not

tyddélkrendxy suchpyd foriexahiple butiotdimiteditoatyojd @emtemdtyi, o
such as for exanple but not limted to

lglitg‘r&%}d&é @1.9¥h8ﬂe%a|ﬁbx§,50?.¥§hétdd@fyl uehasor Rample but not
mpl’e buaf no
limited to pyridyl, pyridino, morpholinyl or morpholino, heterocyclic amines,
heterocyclic amides such as for example but not limited to piperidino or
piperidinosulfamoyl, N- or S-oxo and N-or S-thioxo;

Y is selected from the group consisting of O and S;

the R; groups may be the same or different selected from the group
consisting of H or C1-15 alkyi;

Rs is branched or unbranched and substituted or unsubstituted selected

from the group consisting of hydrido, trifluoromethyl, cyano, C1.12 alkyl such as

for example but not limited to methyl or butyl, C1.12 alkenyl such as for example
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limted to saturated nono-, bi- or tricyclic

carbocyclic rings, Cl1_25 cycl oal kenyl such as for
we@apksssbut not limted to unsaturated nono-, PGI/AUSING/029528

tricyclic carbocyclic rings, Cl1_25 aryloxy such as

for exanple but not limted to phenoxy, Cl1_25

cycl oal koxy such as for exanple but not limted to

tgmo@ nﬁnbew métheRyl orcp)fébé}%}l Kenxaikyiis Buds ab 96r &xaipleSout not

not [Imted to cycl opentenoxy, -~ Heterocycl oxy,

I@ﬁﬂ? ohr%%ﬁ{y?& o%‘ B’li)l(t\mylfe %§%|R§§§f Eg&f 45 f@t%nﬂﬁefb‘aﬁ not limited to
rgg{igp(gl;@,ra}épgy 9 H@(@gbggsoglggﬁt@g oﬁé‘ﬁﬁ g)r m@? but not limited to

limted to piperidino or piperidinosulfanmyl, N
rgeiten oA MMPEROS. OhPRIRBOXY G125 SyEOKYE GUER @mfph@xajn@l@pbut not
consisting of 0 and S; the R7 groups may be the sane

linited! fof imethynosy) mropgdoxXy onodtiieoxy, @ips atkyithiossuahgasofor lexample
or Cl-15 alkyl; R8 is branched or unbranched and

Kl vt Nifriiteado %eth?ﬁmbspﬂdplyttmd srejchthis C1f£5@lmyldfwb6k3®§@ch as for

consi sting of hydrldo trifluoromethyl, cyano,

Syt P, S GGt e, .
%goﬁ%f it ?ﬂfo SUABRFE neb e e h‘é{é&?\ﬂ?%oxv’

exanpl e but not imted to. net but Cl
FHPR@W'C%HP@PW&% OPEﬁnygS?dh%Bé Gyers aﬂénwca?hq Vas for example but

nmet hoxy, propoxy or butoxy, Cl-25 al kenoxy such as for

reotdingitesl tounetiynylcariaxyd prapynitsaremanar, 0giyrteatbRyy. 6.2

oct enoxy, Cl_25 al kynoxy such as for exanple but not
aminoalkyl such as for example but not limited to aminomethyl, aminopropyl or

aminooctyl, Ci.25 alkylaminoalkyl such as for example but not limited to
propylaminomethyl, ethylaminopropyl or butylaminooctyl, C1.25 dialkylaminoalkyl
such as for example but not limited to dipropylaminomethyl, diethylaminopropyl
or dibutylaminooctyl, Cs.30 aryl such as for example but not limited to phenyl or
naphthyl, Ce.30 cycloalkyl such as for example but not limited to saturated mono-,
bi- or tricyclic carbocyclic rings, Ce.30 cycloalkenyl such as for example but not
limited to unsaturated mono-, bi- or tricyclic carbocyclic rings, Ce.30 heterocyclyl
such as for example but not limited to 3-tetrahydrofuranyl, 2-tetrahydrothienyl, 3-
piperidinyl, 2-pyrrolidinyl or 3-morpholinyl, Cs.30 heteroaryl such as for example

but not limited to furanyl, imidazolyl, quinolinyl, thiazolyl, indolyl, 3-thienyl, 2-
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l[imted to nethynoxy, propynoxy or octynoxy, Cl-25

al kylthio such as for exanple but not limted to
woreaohpbssks o, propylthio or octylthio, Cl_25  PCT/US2003/029528

al kyl carboxy such as for exanple but not limted to

nmet hyl car boxy, propyl carboxy or octyl carboxy, Cl-25

al kenyl car boxy such as for exanple but not limted to

E@riibff@aq g%b@?gndylpcgg(ﬁwawl o e%ffo@@kﬁﬁmlec@ﬂlhw»mlted to

C1- 25 ynyl carboxy such as for exanple but not

AR P BB FSBEN2EY o AASHIRILRRT K for oxample but not
ket #5446 rodon Ry o8 G B ahy'%tsﬁ FaBiBaysft dngsgfes

but not limted to propyl am nonethy

qqigalmmalbqugqh as o5 example hgba@tyhmltqgiltoztgnsaturated mono-, bi- or

di al kyl am noal kyl such as for exanple but not limted

m@%dicmlkjdatmmaeychw ringsi, €y tyctbalapicarhdxy such as for example
utyl am nooctyl, C6.30 aryl such as for exanple but

i Cr}}dt'h%fe%ﬂd@dﬂbéﬂﬂlcé}box i cloafEnft e palidty s for

as for exanple but not Iimted to saturated

e el o el G PgPoERINEPASBE Gt RterPyeplg sven as
{ot cHp MR Eﬁb@gm ecP m&regtggyk@ﬁcb%aq%%@b EXSrSIH 88 as for

limted to 3-tetrahydrofuranyl, 2- tetrahydroth| enyl ,
@campbebutcnomiiwted-tg)y‘\eut@ppaenx)meé*aylsCacm ayinarhexy, sugh agfor
heteroaryl such as for exanple but not limted to

Exaraple! butinut denitedytb nagbihybdarhgxy, Gdxodueterpeyclyleddiony, and Ceso
3-thienyl, 2 25 WD 2004/ 028538 PCT/ US2003/ 029528

Ib@t@?-’ééryrc@mdxy@ucﬁ d8/for éxhmplé bdbnat lirhitddkid heteedhaphtiiylcarboxy,
exanple but not limted to phenyl nethyl or

napht ?Hclj E{?t%%yn%?f il abbve iR Bekelitititbd WithlorSof Rlore substituents

exanpl e
as defined above for Re;

R is either

C — R1o or S(O)ng ,

R0 is selected from the group consisting of O, S, CH-NOo,

N-NO,, N-S(0)2-CH3 and N-CN;
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limted to saturated nono-, bi- or tricyclic alkyl ated
carbocyclic rings, C6-30 cycloal kenyl al kyl such as

wo 004033691 € but not |limted to unsaturated noOPOF/USIN3/029528
or tricyclic alkylated carbocyclic rings, C6-30
cycl oal kyl carboxy such as for exanple but not limted
to cycl opentyl carboxy, C6-30 cycl oal kenyl carboxy such

as foQ isNR4M] whBrebyrthe R4 grolips mi@y be fused in a heterocyclic ring,
cycl opent enyl car boxy, 06 30 heterocycl yaI kyl such as :

1{] & sa y%;??t%BtlnHBH t{gtﬁ@nfsosdlﬂ F&g élblut n@gﬁﬂed to

et er oar SUC exarrp e FTmt

o,h ph box suc as for

QR & tac T Cri rﬁﬁf%nﬁs% PR Care e@@/g% 2
het er ocycl yl car boxy, and C6-30 heteroaryl car boxy s
alkoxyalkerynh-es dllseneratalityl gr Cods alkenoxyalkenyl as descrlbed in detail
het er onapht hyl car boxy, and R8 as defined above may be
sbipad;i tuted with one or nore substituents as defined
above for R6; RO is either C=== Ro or S(On,R8 Q@

Ri o '?’ni%ebﬁ‘iﬁtégeﬂ%@ﬂﬁélﬁwélwp consisting of 0, S,
CH NO 0 2-CH3 and N-CN, 26 WD

2004/ 8@3%%{3’%{. Ié?%Qﬂ%‘. 629528 Q is NRBR8 whereby the

R8 gr used in a heterocyclic ring, the
sane nay also i ncl ude substituents such as for exanple
but not limted to hydrido, Cl-12 al kyl, Cl-12

al kenyl, Cl1-12 al kynly Cl1- 25 al koxyal k?/ C1- 25
Preferred molecules having the genera structure of Figure 3 above

include for example but are not limited to molecules where Rg is naphthyl (alpha-
or beta-) or 2,3-dichlorophenyl, Y is oxygen, both R groups are hydrido, n is two

or three, Rg is isopropyl and Rg is

/

where Ry is oxygen and Q is NRgRg with one Rg group hydrido and the other

C==Ruo

Q

hydrido or methyl. Additionally, certain molecules of the present invention may
exist in different isomeric forms. The present invention contemplates all such
isomers both individually in pure form, and in admixture, including racemic

mixtures.

Additional small organic compounds of the present invention are

generally represented by Figure 4 below:
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al koxyal kenyl , Cl1-25 al kenoxyal kyl or Cl1-25
al kenoxyal kenyl as described in detail above; mis an
WO paoe®ess3g ess than 3; and n is an integer | esBCT/O82003029528
Preferred nol ecul es having the general structure of
Figure 3 above include for exanple but are not
limted to nol ecul es where R6 i s naphthyl (al pha- or
beta-) or 2,3-dichlorophenyl, Y is oxygen, both R7
groups are hydrido, nis two or three, RS is
isopropyl and RO is CRo Q@ QMere Rio is oxygen and
Qis NRBR8 with one R8 gro;g/hyﬁrido and t he ot her
hydri do or nethyl. Additi 1y, certain nol ecul es of
the present invention ma exist in different isoneric
fornms. The present i nvent ilon contenpl ates all such
i somers both individual | {G)tpure form and in
adm xture, inclRging raceric m xtures. Additional
smal | orgayi ¢ cbnpounds_ofHt he presént jlovention are
ed by

generg re t Fi guré Z-he)pw 27 WO
2004/ 028538 PCT‘U 2003/ 029528 R12 ;O
R11 R11
Figure 4

wherein R; is the same as defined for Rg of Figure 3 and may be
substituted with one or more substituents as defined above for Re;

Y is the same as defined for Y of Figure 3 above;

R4 is selected from the group consisting of hydrido, C1-15 branched or
straight alkyl and C1.15 branched or straight alkenyl;

R, is selected from the group consisting of hydrido and C+.15 alkyl;

Lis selected from the group consisting of nitrate, YR13 and NRgRy;

Ry is selected from the group consisting of C1.15 alkyl, C1.15 alkenyl, C1-15
alkynyl, C1.15 haloalkyl, trifluoromethyl and cyanomethyl;

Rs is the same as defined for R of Figure 3 and may be substituted with

one or more substituents as defined above for Rg;
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1 (CHt RI1 1 RI1 YI CHI L R6 (©O9 (O4 R11 R11
Figure 4 wherein R6 is the sane as defined for R6 of

wWo-2@u0e8538 and may be substituted with one or POT/ES2003/029528
substituents as defined above for R6; Y is the same as
defined for Y of Figure 3 above; Rl11 is selected from
the group consisting of hydrido, Cl-15 branched or

st r ai ghiR g QVAndPRfaclhd sabicas Befined farRAIRIG Qadricemy | |

R12 is selected fromthe group consisting of hydrido

= : i-S.sel ected fromthe grou
@gﬂ%ﬁ,"tﬁﬂﬁa’ag@h‘? ?rectaﬂtog?’ YR13 and NR5R9; R%S [ g sel ect ed

fromthe grqup consistipng of Cl-15 al kyl, Cl1-15

al kerfy1S af%!fﬁﬁger 'SFﬁW ,g'g%ﬁ_ls hal oal kyl ,
trifluoromethyl and cyanonethyl; R8 is the sane as
def i g8 andntagerdgssthgd®e 3 and may be substituted with
one or nore substituents as defined above for R8; 28
WO 2004/ 028538 PCT/ US2003/ 029528 R9, R10, Q and mare
the sane as defined for R9, R10, Q and m

Additional compounds of the present invention based on principles

of nonclassical bioisosteres, are illustrated by the general structures of Figures 5

through 8 below:

1 u
R'YN\CHz/ NRIR?
R .

Figufe 5

Z
o

Figure 6
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respectively of Figure 3 above; q is an integer |ess

than 5; and t is an integer less than 9. Additional
wa@eovpoessds of the present invention based on pPCTURIN®629528

of noncl assi cal bioisosteres, are illustrated by the

general structures of Figures 5 through 8 below R

Nl--1 /U-,NRBR4 CH2 R2 Figure 5 z R NSWNR3R4

Figure 6 29 WD 2004/ 028538 PCT/ US2003/ 029528 R

CN--"CHCH NR3R4 R2 Figure 7 R5 R CH \C- mow -1

NR3R4

Figure 7

Figure 8

wherein W, Z, Ry, Rz, Rs, and Ry are as defined above in Figure 1;

U is sulfinyl or sulfonyl; and
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12 R Figure 8 wherein W Z, Rl, R2, R3, and R4 are as
defined above in Figure 1; Uis sulfinyl or sulfonyl;
w@nah48885%¢D 2004/ 028538 PCT/ US2003/ 029528 R5 i BCT/US2003/029528

selected fromthe group consisting of hydrido, cyano,
hal o, trifluoronethyl, haloal kyl, alkyl, alkenyl,

al kynyl, aryl, aryl oxy, al koxy, al kenoxy, cycl oal kyl,

cycl oal

OR} {%f@f%cteﬁ)fﬁirﬁ%& Pﬁﬁp SO ido, gyano halo,

het er ot eterocycCl oxy, het groary

t er oar h f |
i wnﬁ%m%‘o"?aﬂ% A %3??2 ﬁf@ﬁas' A *& 58K, Allgnow
of the present q in dlffere
GysinaliRyl coap e"Y nCXPif?@l A &VC'OP REX% W%PE&WG‘Y hefgrocycloxy,
oxi me nitrogen-carbon bond, which are depicted in
étgroaryl dnd heteoegry®xyyas ﬁmwmhed forsubstitugigs of R1 in Figure 1
i nvention contenplates all such isoners both
aslievi dually, in pure formand in adm xture,
i ncluding racem c m xtures. Exanples of small organic
nol ecul es of the present invention include but are
not limted to adenylyl cyclase (AC) inhibitors such

as for exagphsin $hll BRIarid BbmPBuRds of the present invention ma
9- (tetrahydro-2'-furyl’) adeni ng 2", 5" -di %Ieoxyadenosn ne y

%ggtblﬂt ﬁgﬂ%ﬁf f%ﬁfqerghr?ﬁﬂg Oh! &, gg&rpérsar‘é‘étgé‘tt@ bR oXiR8

nitrogen-carbon bond, which are depicted in Figures 1 through 8 by the symbol

“ _74 “. The invention contemplates all such isomers both individually,
in pure form and in admixture, including racemic mixtures.

Examples of small organic molecules of the present invention
include but are not limited to adenyIYI cyclase (AC) inhibitors such as for example
but not limited to 9-(tetrahydro-2’-furyl)adenine, 2’,5’-dideoxyadenosine and
miconazole, phospholipase D (PLD) activators such as but not limited to
roxithromycin, fluoride ion, bradykinin, progesterone, endothelin, vasopressin, 4-
hydro‘xyr‘lonenal, interleukin-11, angiotensin Il, N-(6-aminohexyl)—5-6hloro-1-
naphthalenesulfonamide and oxidized low density lipoprotein, cyclic adenosine
monophosphate (CAMP) phosphodiesterase (CAP) activators such as for
example but not limited to phosphatidic acids such as dioleoyl, dioctanoyl and 1-

stearoyl-2-arachidonyl-sn-glycerol-3-phosphate, phosphatidic acid analogues
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roxithromycin, fluoride ion, bradykinin, progesterone,
endot hel i n, vasopressin, 4- hydroxynonenal,
WO paoe0bsseki n-1 1, angi otensin 11, PCT/US2003/029528
N- (6- am nohexyl ) -5-chl oro-1 - napht hal enesul f onam de
and oxidized | ow density |ipoprotein, cyclic adenosine
nmonophosphat e (cAMP) phosphodi est erase ( CAP)
sagﬁ @é%f&pgl §w§hd?éa&efanoem%B?Jh@tlaiétadw(PA) éﬁﬁtamuﬁgaalk | ether,

osphat c aclds such as dioleoyl, dioctanoyl and 1-

st ea a I e

of HESh REEY Ukdds %ﬂa%a@’&g?%@ﬁb@faé'é@g@% iR protein

PCT/ US2003/ 029528 such as at,i,di ci,d and
p‘hmh@mfsa%epaa@ﬁsas%%np'fﬁtbﬁ %ﬂf CRPE N

vi nyl et her Ilnka%es rather than ester bonds and

bpymacginnagyl)gmine )etmdl-5-isasuénalinegulfepamide; prateiniiiosphatase

such as for exanple but not limted to (N[2-((p

inHilbitareisuchmg fhaskamphd byt dotJiniiteddoi vanadives sbito such de,

protein phosphatase inhibitors such as for exanple

silfth 1t 10-pREREItHBIIRR) @ vaHEHatesand dibat’siumm
pB?'}léssper oxdééﬂlgr?g@kp engnt hr ol i ne) k)xovanadat e andb

bﬂgﬂ%%%g(ﬁc% Xoal)]&pcﬁfaﬂ)é?éﬂé %Iymts)&%gﬁﬁﬂgggﬁgstam oxoanions

i'ons ungstat e oxoani ons

ephost ati ns sug . -

B AR R RS riREdPey DY tiarpagiige and 3.6-
di hydr ox I\I-nethl-l\l-nltrosoanlllne 0S hah&@a
qdmﬁ hffme&sé—é\émtmwamlmer rhesphadApte &?&ﬁ%hﬁ YHERas, ch

as for exanple but not limted to propranol ol,
inkibitarsAiatienio@ppbiphiles sdels ae foryéiampedmt net limited to propranolol,
chl opromazi ne and desi prami ne, Rho activators such as

té@écﬁhénﬂhbﬁabmﬁe RIsndthylirigrdringp bhlopesmazing and desipramine,
-p osphat e, |ipid |owering agents or

Fls\?(cﬁ]ﬁ{: é\}dé?&%r QUch D10 EXafiid baEnAmikRIE phikyBsiféL -phosphate,

lipid lowering agents or hyperlipoproteinemics such as for example but not limited
to 2-tetradecylglycidic acid, 5-(tetradecyloxy)-2-furoic acid, 3-thiadicarboxylic
acid, 3-(4-methylpiperazin-1-yl)-1-phenylpropanone, 6,7-dihydfo-5H-
dibenz[c,e]azepine, N-2-n-butylindazolone, 4-phenyl-5,5-dicarbethoxy-2-
pyrrolidinone, 4-(4-hydroxy-3-iodophenoxy)3,5-diiodohydrocinnamic acid, 1-
methyi-4-piperidyl bis(p-chlorophenoxy)acetate, 2-[[1-methyl-2-[3-

| (trifluoromethyl)phenyljethylJamino]ethanol benzoate ester and 5-
methylpyrazinecarboxylic acid 4-oxide and concanavalin A (Con A) receptor

lingands such as for example but not limited to acetylcholinesterase and
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to 2-tetradecyl gl ycidic acid,

5-(tetradecyl oxy)-2-furoic acid, 3-thiadicarboxylic
w@eiod/02833% 4- net hyl pi perazi n-1-yl ) - 1- phenyl pr ope€DNE2003/029528

6, 7-di hydro-5H di benz[ c, e] azepi ne,

N- 2- n- but yl i ndazol one, 4-phenyl -5, 5-di car bet hoxy- 2-

pyrrolidi none,

= (4 i~odophenoxy) 3, 5- di i odohydr oci nnam ¢
cégfp#rﬂ%ﬁf ;%‘( i 1q2 p y) y

pi peri dyl
bi s( chIo henox Lt
S thpﬁ@m@% RE T et oo
ester and .5- net carboxyllc acid 4-oxide and
gé%ﬁ*i%ﬁ@’ﬂ?dlmﬁh%e@%‘ﬁ% ﬁ?{e@BWor | i ngands such as for
exanpl e but not Iimted to acetyl cholinesterase and 32
WO 2004/ 028538 PCT/ US2003/ 029528 conpl enment protein 1

q. The small organic nolecules of the present
EDOAMIPLIEOD: Smalbmataculed that Bicrédse gxprassion @raidtivity of a cell-

the exanples that follow EXAWMPLE 1: Small nolecul es
as80kidtea ' apoRERE V\ﬁlaﬁhaé&t'dc!'i'viﬂ_(l, dbtetté@Using a cell-based

geratr nase actll Vi ty,

asSOCT at e COomponent

S ShG ek firl f
Thi opept ol | de Assay used to detect cell-associ at ed

gel ati nase activity ascribed to MI-MW: Rhesus nonkey
TMcells are cultured and maintained for at. |east two
weekd.i nThiepaptalideiAssayused todstect ceuraésmlamg&ahnaﬁﬁ activity
such as Dul becco's Mdified Eagl es’ Medi um ( DVEM

pl us akbriped teMT-MMK) f et al

Rhesus monkey TM cells are cultured and maintained for at
least two weeks in 96-well microtiter plates in a growth medium such as
Dulbecco’s Modified Eagles’ Medium (DMEM) plus 15 percent (v/v) fetal
bovine serum (FBS)containing 1% bovine calf serum or a medium more
suitable for endothelial cells due to its lower serum content such as MCDB
131 supplemented with endothelial cell growth supplement, 1 % or less
FBS or bovine calf serum and defined supplements as described by
Knedler and Ham, In Vitro Cellular and Dev. Biol. 23:481 (1987). Two
days before molecule testing, the medium is replace by a defined, serum-
free medium such as Minimum Essential Medium (MEM) containing

defined supplements as described by Schachtschabel and Binninger,
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bovi ne serum (FBS)containing 1 % bovine calf serum or
a mediumnore suitable for endothelial cells due to

WO b@4/028588 serum content such as MCDB 131 suppUBUBI00®029528
with endothelial cell growh supplenent, 1 %or |ess
FBS or bovine calf serum and defined suppl enents as
descrl bed by Knedler and Ham In Vitro Cellular and

oY ﬁgéeﬁ{ﬁ&négﬁ?%l(ﬁ%ééé Ut Broffrbbly BE6'aPod®l Afediom such as
Lgﬁf Mrﬁshg{%ﬁggﬁt‘qgﬁn%gﬁﬁneecﬂéa oL &gg&sgggo@@\@bsence of

Schacht schabel and Bi nni nger, 33 V\D 200 /0

PCT/ iiedfeBng 39bskances #hatérpald ind o5 goppe 2%‘3‘)93" %Qmpounds
preferably using a basal nedi um such as

cont ainai becaliskiofds ability temaintgin @Hiﬂih%ldﬁl-(hketcﬁﬁs w% AasdM
of interfering substances that could bind or conpete

Wi t h defi§tasPsReW) fionpailferatiee ushotdysr whileboptintigingaexpression
mai ntain endothelial-like cells such as TM cells as a

st abl g, 808 %‘Er?nt: ufrglré'ﬁd NP choRa At Uﬁle@@fsbgblﬁbélgj noted, all

expression nati ve structural and functi onal

ttribut I

e REL L
sul f ox DIVBO

o/ mHOMRR) $eibck ndlseaegratian of 10 q?%@?frb%%sé’ékg%ﬁe@oﬂored n
degrees Celsius. In testing the nol ecul es,

nol ecutlessioaioe ati-2Qdegraas Celsius. daﬁ@%mgrtaﬁurﬁw@%lﬁ%th@

ug/m and 15 ug/m in a sinplified culture nmedium
basednelciigesiversdiluted tefindlednCenitationsadfi h3 ug/ml and 15 ug/ml in

a simplified culture medium based on Ames’ medium, called Concanavalin
A (Con A) conditioning medium (CACM). The monkey TM cells were
incubated with the test molecules for 48 hours. Control medium of CACM
plus DMSO and a positive control with 5 ug/ml Con A plus DMSO were
run in parallel. At the end of the incubation period, the experimental
media were replaced with 100 uL of the buffer that is part of the
thiopeptolide assay mixture (50 mmol/L HEPES, 5 mmol/L CaCl, 3.5
mmol/L KCI, 106 mmol/L NaCl, 0.02% (v/v) Brij 35, pH 7.5). Next 100uL
of a doubly (2X) concentrated mixture of the thiopeptolide substrate (from
a forty times (40X) concentrated DMSO stock, to give 1 mmol/L final

concentration) freshly combined with the thiol reagent (5,5'dithiobis(2-
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A (Con A) conditioning nmedium (CACM . The nonkey TM

cells were incubated with the test nolecules for 48
whewas2858ont r ol medi um of CACM plus DMSO and BCT/US2003/029528

positive control with 5 ug/m Con A plus DVSO were

run in parallel. At the end of the incubation period,

the experinmental nedia were replaced with 100 uL of

e Sy ORAED oy s 0K nasant oo
S 5Bk M) G A o L i e 17

t he thi opeptolide_ substrate rom a forty times (40
concéiﬁgr@@%@W%tt\ﬂemou(%wg‘\gﬁnﬂerﬁ@?;@xfi nal (4%

concentration) freshly conbined with the thiol reagent

(5, 5' di t hi obi s(A tha engd afdba irdstien periodshy 08ansay 28
nitrobenzoic acid (DTNB) froma twenty times (20X)
COnCGsvéc&bFﬁo@ﬁ@tricsplaté(retadeg,ithelopllinall densitygOD)addd 0 nm was
to each well and were incubated at 37 degrees Cel sius

for tyMehAnEd ¥ bicHRBl beePdifortatR subMactibs of adbiank VAige for a

i ncubati on period, by neans of a spectrophoto-netric

pl at L tmi o= | t

et ertp B Rpy ettbh i pEERt Winbtherl HPaUSBBYOD at the

of a bl ank val pe f a 1. containing reactio PR

o o B S S e BT SO ECH A 5 ehlllons n ptcate

t wo- hour end point for each test nolecule 3&5 al |

concekas aalcylated.n Thisi galewalien wagdntegpretadiiode atagasure of cell-

calculation was interpreted to be a nmeasure of cell-
associated MT-MMP level, equivalently defined as either its activity (a
catalytic property of the enzyme) or expression (number of functional
molecules). The percent difference in OD for each sample compared to
the CACM control reflects the effectiveness of each test molecule or
combination of molecules in eliciting increases in MT-MMP levels. As an
alternate to the end point OD reading, one may use the mean rate of

appearance of the reaction product (mean V), calculated from the best

linear fit of the data to absorbance vs. time. In so doing, measurements

are taken every five minutes with the first and possibly last time points,

that do not contribute to a good linear fit, routinely eliminated.
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associ ated Mr-MWP | evel, equivalently defined as

either its activity (a catalytic property of the
We@nEyess3or expressi on (nunber of functional PCT/US2003/029528

nol ecul es). The percent difference in OD for each

sanpl e conpared to the CACM control reflects the

ef fecti veness of each test nolecule or conbination of

nol ecules in eliciting increases in MI-MWP |evels. As

an alternate to the end point OD reading, one may use

e B hestRiret Sl R Rl B fechlos BF abSSia AN R hctivity:
data to absorbance vs. t| me. In so doin nmeasur errep

are taken everyM Cols WerRi©XR0sRG 9 mﬂ@cP%ﬁﬁ“da?FH“b'na ions of
possibly last tinme points, that do not contribute to

a goesbléculesbyfmeans oimmwayeems atlditiondrorpseparate stocks, to
2004/ 028538 PCT/ US2003/ 029528 B. Testing of snall

or gaficeibZBbe Ghedi§m, or associ ated MI-MVWP activity: TM
cells were exposed to nol ecul es and conbi nati ons of

nol ecul es by neans of sinultaneous addition, from
separate stocks, to i ncubatl on nedium 1. Piperidyl

car bonyl d Qéﬂle&ar bonyl
nitrile oxk gescri bed

in U S Patet Nurrber prate rei
inits entirety by Pé?%ﬁ‘@'ﬁ@@r qi?é’%ﬂ'ltrc] O%F’Bﬂquﬂﬁ?lgﬁﬁﬁé%
tested are set forth belowin Table 1.

synthesized as described in U.S. Patent Number 4,453,974

incorporated herein in its entirety by reference. Results from

molecules tested are set forth below in Table 1.
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36 WO 2004/ 028538 PCT/ US2003/ 029528 Table 1 Ml ecul e
Conc. unol/L Percent Activation Over control value 1

WO 204438538 MeO 47.3.1 260.4 MO O O CN 2 1.0 BGr/8S2003/029528
51.1.1 420.5 FO N-, O/kKN FCN3 0.9 14.8 42.9.1
350.1 o ~o PhO''a CN

Table 1
Molecule Conc. umol/L Percent Activation
Over control value
1 0.9 48.1
MeO : 4731 2604
MeOQ. o
" CN
2 1.0 33.8
51.1.1 420.5
F o '
|
=N AI\O
O
3 0.9 14.8
42.9.1 350.1

CN
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37 WD 2004/ 028538 PCT/ US2003/ 029528 2.

Aryl oxydi al kyl urea nol ecul es: Aryl oxydi al kyl urea
wologoedses are synthesized as described i n U BUT/B810631029528
Nurmber 5, 021, 429 incorporated hereinin its entirety

by reference. Results from nol ecul es tested are set

forth belowin Table 2. Table 2 Ml ecule Conc. unol/L
Percent Activation Over control value 4 1.0 5.9 49.6
73.4 OHi-Pr i O-NTNH2 38 WD 2004/ 028538

PCT/ USZOOSé 0295%8! Taalﬁ ﬁ - Con|t6i nEEd Mol ecul e Conc.
unmol / L Per: ure ol value 5 1.1

(-16.4) Aryloxydialkylurea molecules are synthesized as
described in U.S. Patent Number 5,021,429 incorporated herein in
its entirety by reference. Results from molecules tested are set forth
below in Table 2.

Table 2
Molecule Conc. umol/L Percent Activation
Over control value
4 1.0 5.9
49'.6 73.4

OH i-Pr
1
O\/'\/N\“/NHZ
o

‘ S
<
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OH57.094.9 Noll o 6 1.0 2.2 52.4 207.9 i-Pr

UW/o NNH2 O7 1.0 (-7.9) 49.2 274.0 i,-Pr C,,N
w@004Mb453C1 CH3 39 WD 2004/ 028538 PCT/ US2003/ OPOBHPS820038029528

Guanabenz nol ecul es: Guanabenz nol ecul es are

commercially available from Sigma Al drich

Corporation, St. Louis, Mssouri. Results from

nol ecul es tested are set forth below in Table 3.

Table 2 - Continued
Molecule Conc. umol/L : Percent Activation

Over control value

5 1.1 (-16.4)

o 570 94.9
O O\/\/(‘)\Ijr./.o—

6 1.0 2.2
524 207.9
i-Px
N _NH,
‘/ /O\/\/
< T
7 1.0 (-7.9)
49.2 274.0
i-Pr
‘ O
N
Cl o 7 \%
- cl - _NH
CH3
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Tabl e 3 Mol ecule Conc. unpl/L Percent Activation Over

control value 8 2.6 2.9 C NH 12.98 12.7 | N- A
w®400902648 3 CH NH NH2 C 129.81 106.8 9 1. 18rC1/Ug2003/029528

118.44 82.4 NH\ | /N~ NH NH2 40 WD 2004/ 028538

PCT/ US2003/ 029528 Table 3 - Continued Ml ecul e Conc.

unmol /L Percent Activation Over control value 10 0.3

(-0.5) d 76.28 75.5 NH

3. Guanabenz molecules:

Guanabenz molecules are commercially available
from Sigma Aldrich Corporation, St. Louis, Missouri. Results from

molecules tested are set forth below in Table 3.

Table 3
Molecule Conc. umol/L Percent Activation
Over control value
8 2.6 2.9
Cl 12.98 12.7
NH .
N 64.91 54.3
- H/ \NH/U\NHZ
cl 129.81 106.8
9 1.18 21.4
118.44 82.4
NH
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CH---NHH2 11 1.14 (-20.9) C1 57.22 88.1 \ I N NH
CH\NHJS CH C 3 12 1.05 3.2 52.53 101.6 C1 NH ~NH
WORIN4MESS3LCL © OH 41 WD 2004/ 028538 PCT/ US2003/ PRBERB03/029528

4. Tricyclic nolecules: Tricyclic nolecules are
commercially available from Sigma Al drich
Corporation, St. Louis, Mssouri. Results from
nol ecul es tested are set forth below in Table 4.

Table 3 - Continued
Molecule Conc. umol/L Percent Activation

Over control value

10 0.3 (-0.5)

c1 76.28 75.5
SO
N A

2
11 1.14 (-20.9)
57.22 88.1
Cl
NH
N
CH “NH scy
C1 3
12 1.05 3.2
52.53 101.6
Cl
NH
_
, NH “NH,
Cl oH
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Tabl e 4 Mol ecule Conc. unol/L Percent Activation Over
control value 13 1.1 74.6 CN 55.9 68.5 S 14 1.27 7.7

wW@3004028536. 6 . N ~ . C ONH2 42 WO 2004/ 02853BCT/US2003/029528

PCT/ US2003/ 029528 Regardi ng negative OD readings in
screeni ng assay for MI-MW, since sone col or

devel opnent takes place in the controls, the control
OD readi ngs are above zero reflecting a constitutive
| evel of MI-MWP expression. Negative val ues may

l'i kewi se rgsul tof Bkbiekact ual interference in
readi ng the—ea—a’é@}fzﬁ?ﬁm—sw e in part to absorbance
properties of the test campound,, or froma |oss of

Gells in the well. I IMPEIERAGFUES sre coieieily ayaliable from
result of incubation wth a test conpound at a

par t i cul ar SigowAktrich Geporations Strleritis, Misserd. [resulfs fam

| oss of MI-MWP protein nolecules or reduced activity

of this MAoloues tediedratehsdttiertic betavoin Table 4.

Table 4
Molecule Conc. umol/L Percent Activation
Over control value
13 1.1 74.6
/ oN 55.9 68.5
el
S
14 1.27 7.7
— 63.49 115.6
J AN
N ——
| _
CONH2
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As illustrated by the results set forth above, certain

structural characteristics are apparently crucial for
w@eauwessys 1) the piperidine ring; 2) the PCT/US2003/029528

car bonyl - oxi me backbone; 3) the nitrite function; and

4) an aromatic ring attached to the sane oxi ne carbon

as the nitrite. Likew se, certain functional groups

attached to the aromatic ring increase the activity of

t he conmpound. 43 WD 2004/ 028538 PCT/ US2003/ 029528

EXAMPLE 2: Sma|.| nol ecul that have a synergisti

ef f ect mgﬁga@l@g Pﬁga%‘fﬁréﬁw%%ms i %Cﬁeeéﬁ%i ag%%éto‘?MT—MMP,

with the lectin Concanavalin A  on the |ncreased
siexprsess oelobdevalopiienytakesplace inthesoptralse e cARHI P

wth gelatinase activity, detected using a cell-based
reerlifghargakbosszeroheflectings corsiithipdy leveboisMafMBIP expression.

t hi opeptol i de substrate. Concanavalin A (Con A) binds

Ntegaﬂ?é‘ DaRRsFhAY MRevwiBe te5UIt froRndil anfacgMaldnterfesemee in reading the
Because of its tetraval ent nature, Con A binding |eads

) GBI dueahi gt B d §iepRHsof the 88stiddmpdund, or
deh P AT B D PR E] el PRI of et comp
stimylation eligits incr.e . ' - . .
i RO BB AT Sl S TRESB R SHEe B e mcuoction
response, as neasured by the magnituyde Z raphi c
Mﬁihrﬂj&séﬁgﬁwuﬂﬁiaé@e?ﬁrBP‘i"aéC%}%%%N'%t'PQl%%é@‘%éenﬂg%'ﬁtwas anet
Thus the effects of co-activation using a submaxi nal
labssaf MT-MMP profeio snoleceles e iedugachactivifief thishMEgampared
that may or may not be active by itself, are neasured
with thBeoptiej.ect acti vati on assay.

As illustrated by the results set forth above, certain structural
characteristics are apparently crucial for activity: 1) the piperidine ring; 2) the
carbonyl-oxime backbone; 3) the nitrile function; and 4) an aromatic ring attached
to the same oxime carbon as the nitrile. Likewise, certain functional groups

attached to the aromatic ring increase the activity of the compound.
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A. Co-activation assay used to detect cell-associated

gel atinase activity ascribed to MI-MW: For the
wW@oa2853% | on assays, follow ng the prelim narpCHUSS3/029528

44 WO 2004/ 028538 PCT/ US2003/ 029528 set forth above

precedi ng i ncubation with test conmpounds in Exanple

1, cells subsequently undergo one of the foll ow ng

protocols. Protocol 1. Cells are incubated with a

particul ar test conmpound for twenty-four hours. This

i ncubation period is followed by a second twenty-four

hour incubation period, in which the culture nedium

containing the first test conpound is conpletely

repl aced by nedium containing 5ug/m Con A Protocol

2. Cells are incubated with a particular first test

EXAMBLEI2 Smallwolgcules thabbave aisynesgistiasffectaubentsed in

forty-eight hour incubation in which the nmedium

comibinationg witteehth othéest withntheuledtinsConcanatalin/A, on the

replaced by nedium containing either Con A, as

ifeRseReskRRYfon BF adtivity 914 ddlbhsSosRLsd donfictictakith

S—Cetts are rncubated W T a conbi nation of a test
SaiaE a h§éteMtdd ugintPa el LY Sfechithg Ys8hy that

ple 1. After
c processed

Concanavalin A (Con A) binds to mannose groups on cell
membrane gycoproteins. Because of its tetravalent nature, Con A binding leads
to oligomerization of these “receptors,” possibly in the form of heterogeneous
aggregates. Con A stimulation elicits increased expression of MT-MMP with
concomitant ability to activate proGel A. The response, as measured by the
magnitude of zymographic bands and by thiopeptolide assay, is dose-dependent.
Thus the effects of co-activation using a submaximal dose of Con A plus
treatment with a small molecule that may or may not be active by itself, are

measured in the subject activation assay.

A. Co-activation assay used to detect cell-associated gelatinase activity

ascribed to MT-MMP:

For the coactivation assays, following the preliminary steps
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45 WD 2004/ 028538 PCT/ US2003/ 029528 in equivalently

to those in Exanple 1. Instead of conparison of the CD
Wo 2004638538 th a CACM control, the results are PONpP82063/029528

with sanples using Con A alone, or with a single test

conmpound as described in Protocol 2 above, as set

forth in Tabl e 5 bel ow Table 5 Ml ecule Pr ot ocol

over Go hféﬂ@%ébyé becelid REmIEn it} erwﬁ%‘?ﬁ"ﬁx"‘m""e

not ed) 6 104, 8 183.9 6 2 3 0. 6 2 1

D0 0. 11, 561la Sbsegiiciity Uo“&’eég‘lﬁ“%oﬁ"elfo '8\9!81%8@"%?9???)
6 and 3 2 100.0:42.9 39.6 (above 3 only) 13 1 1.1
18.1 13 1 55.9 109.5 46 WD 2004/ 028538

PCT/ US2003/ 029528

Protocol 1. Cells are incubated with a particular test
compound for twenty-four hours. This incubation period is followed
by a second twenty-four hour incubation period, in which the culture
medium containing the first test compound is completely replaced by

medium containing 5ug/ml Con A.

Protocol 2. Cells are incubated with a particular first test
compound for twenty-four hours, followed by a second forty-eight
hour incubation in which the medium containing the first test
compound is completely replaced by medium containing either Con

A, as described above, or a second test compound.

Protocol 3. Cells are incubated with a combination of a test

compound together with 5 ug/ml Con A for forty-eight hours.

Two controls, with or without 5 ug/ml Con A are run in parallel as

described in Example 1. After incubation with these agents, cells are processed
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A convenient formfor adm nistering one or nore smnall

organi c nol ecul es of the present invention to increase
w@eioanessase A activity in ocular cells is thrpugySmo3/029528

pharmaceutically acceptabl e conposition conprising one

or nore of the follow ng: one or nore small organic

nol ecul es or one or nore hydrates of the nolecules;

AR R ERFPS ) A B BER e o e
A5 L 3mSR, S M8 ops o

such as acetic acid, or acids which are sparingl .
ot aithha singhel testsamposng\as: dgsesibed jp ﬁ%fPPP@ BPave.rhs get forth in
salts, such as panoic acid; and one or nore snal
Tatdabibelowl ecul es or one or nore base addition salts

of the nol ecul es whereby suitable salts include those
formed frominorgani c bases such as hydroxi des,

car bonat es, bicarbonates, or al koxi des of the alkal

or alkaline earth netals, organiggkases such as nono-,
di-, and trial kyl am nes, al kanol am nes,

i
o keg\?bl%i‘?gg PgSPJHE(g%rPyI a'@@é'ﬂn‘?&ﬁ_’ cyclic sgiiralesh increase

base urate ases or al kyl am nes

form ng quaternary salts., The orqanic bases form

such salts are of suitabl@'ﬁ&%&%‘eﬁ ze t(pvk%d]oq"uAabove,
therapeutically acceptable. Acid and base addition

salts in accordance with 47 WD 2004/ 028538 O©r as other-
PCT/ US2003/ 029528

noted otherwise) wise noted)

6 1 104.8 183.9

6 2 34.9 49.0

6 2 100.0 70.9

7 2 49.1 59.8

6and3 2 34.9:14.3 18.1 (above 3 only)
6 and 3 2 100.0:42.9 39.6 (above 3 only)
13 1 1.1 18.1

13 1 55.9 109.5
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the present invention are prepared by conventiona
means known by those skilled in the art. If such
w@banmessetit i cal |y acceptabl e conpositions are PCT/US2003/029528

fornmulated as a sterile solution or a suspension in

wat er or other aqueous nedi a, the above fornulation
woul d |i kewi se include physiological salt solutions
whereby the pHis suitably adjusted and/or buffered

and the tonicity is suitably adjusted for optinma

absorption, distr. [ rel e . 0 ' .
the s te o REVPURRElonTtoppBinfiSying eaisddr fote GRH oManic
pharmaceutjcally acceptabl e conpositions are .. . .
efasiilan @dhe aseserl g aioadod TBRSE Csiasise s getidtvdn, ocular
the above fornulation would Iikew se include an oil,
callsds ghnough sopharmaceutiealiyngeceptalile epawpositiogomprising one or
formul ati ons of the present invention could |ikew se
moes ofitheciplibwihgxt rin, a detergent or other non- toxic
phar maceuti cal excipients conbi ned covalently or

noncoy@e 8Rfidre Whidll drgahicafecakatron orambrkydrdaly 6f the
encapsul at1 ng substance such as a pol yner, as known

ﬁ18léctﬂ1?e§se skilled in the art. The small organic
compounds of the present invention are adm nistered
to treat fgl aucona t hr ou!%h a meé hod of deliver

.t o t.he

{1 ss e BF A SmalERNIcAPOleEUleR oS O AR ged addindh salts of
Met hods of such delivery of one or nore of the small |
thegnalesulas waereby syftablracidsinghide fayexample biargdwt{igited to
exanple but are not Ilimted to application of
mirterahaditly sagcp bs dydemhalidasids, oogarticranids stichiaspcaticscid, or
injection or insertion a solution, suspension, or
56188 dhisttarecsmaiR)ly selLBRLandingpdrbslow-release properties to their
salts, such as pamoic acid; and

one or more small organic molecules or one or more base addition salts of
the molecules whereby suitable salts include those formed from inorganic bases
such as hydroxides, carbonates, bicarbonates, or alkoxides of the alkali or
alkaline earth metals, organic bases such as mono-, di-, and trialkylamines,
alkanolamines, alkene-diamines, phenylalkylamines, cyclic saturated bases,
cyclic unsaturated bases or alkylamines forming quaternary salts.

The organic bases forming such salts are of suitable molecular size

to be therapeutically acceptable. Acid and base addition salts in accordance with
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48 WD 2004/ 028538 PCT/ US2003/ 029528 anterior chamnber

or sclera of an eye, external application on the
wa@gedoenzdsssur f ace of an eye and/ or admi ni str at POUSH0H0R9528

adj unct pharmaceutical treatnment at the tinme of

surgical treatnment for glaucoma, as with filtration

surgery. Various forns of delivery include single or

L . .
tﬁﬁ é)trr%%/rﬁ g@ﬁa@ﬁ%ﬁé‘ar%gjﬁ?péﬂéﬂgbﬂbrﬁ}é%l@naﬁﬂ%ﬁs k&6 Wh by those

ormed ‘once or Intermttently over

.specified time frame could be useful as an
%'Ifepr'ﬂég?\?g‘to sustai ned therapy. In this way, the

compounds coul d pbe useful for effecting varyin

degrees oflf 84¢N PhAGBRG 'Cﬁﬁy ageRRigble %%?99%‘359&%%@@{““'6‘@
the trabecul ar neshwork and adj oi ni ng structures.

asha Isterile eplatios ot essudpeagiondnayaiecer othen agpeeys media, the above
enbodi ments of the present invention, it will be

fornufatioh viculd likewisekintludd physiblogical salt Isatutioas iwheseby the pH is
nodi ficati ons may be nade w t hout departing fromthe

Stably! adjlsteBcaRROf bliffsted Whdethb Xbmigity RVaableadiosearfor optimal
and t'hat the sanme is not |linmted to the particul ar

4B R ofR3R T Raa AR orEsel Bl b v
CT/ US2003/ 029528 We claim 1. Small organic

thEI18Y€ul es useful to increase the activity of

Cel atinase A in ocular cells conprjsi n% »
If such pharmaceutically acceptable compositions are formulated

as a non-aqueous solution or suspension, the above formulation would likewise
include an oil, an organic solvent or methyl sulfoxide. Also, formulations of the
present invention could likewise include cyclodextrin, a detergent or other non-
toxic pharmaceutical excipients combined covalently or noncovalently with a
biodegradable or a nonerodable encapsulating substance such as a polymer, as
known to those skilled in the art.

The small organic compounds of the present invention are
administered to treat glaucoma through a method of delivery to the tissues of the
trabecular meshwork of the eye. Methods of such delivery of one or more of the
small organic molecules of the present invention include for example but are not
limited to application of externally applied' eye drops, ointments or implants,

injection or insertion a solution, suspension, or sustained-release implant into the
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Z R N\ /CC~Wf \ NRBR4 1 R2 wherein Wis

sel ected fromthe group consisting of oxygen, sulfur
wW@r@4@Q185320 hydr oxyl ated carbon group; Z is seP€rusm03/029528

fromthe group consisting of oxygen and sulfur; Rl is

branched or unbranched and substituted or

unsubstituted selected fromthe group consisting of

By Sl oo
R SRR SO T

C6-30 arylalk Icarbon I, C6-30 aryl al kox carbon,%;l e

tioge GfOSLHgy:Iai e éme@tlfor aisugemay 9% mbé‘ﬂf;wtwfséJ arious forms
2004/ 028538 PCT/ US2003/ 029528 C6-30 aryl al kynyl,
ofdeRrqindlode aingle or DBitRbe doyagasksuathihahar pcutecshad term
aryl al koxyal kyl, C6-30 aryithiocarbonyl, C6-30

tﬁ’éréF?'sEMé@u'TeWrﬁl@ﬂ)dnce@*ﬁ@rﬁﬁtﬁdﬂy|oer a specified time frame
aryl am nocar bonyl, C6-30 N-arylam nosul fonyl, C6-30

CBIU ﬁg%ﬁﬁ??é” Eﬁé@énat% t%%us@élb{éé tHerapy. In s %y, the

ary aryl oyl oxy, C6-30 arylthio, -

AR RENG S . S "

a?]ijélpag :f)ﬁlptﬁ[({;& &?Sﬁgﬁ g{é‘iragg@%gr Bgshwork %rpq(ﬁpj_oml_mg structures.

While there is described herein certain specific embodiments of the

present invention, it will be manifest to those skilled in the art that various
modifications may be made without departing from the spirit and scopeof the
underlying inventive concept and that the same is not limited to the particular
forms herein described except insofar as indicated by the scope of the appended

claims.
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aryl am nosul finyl, C6-30 aryl oxycarbonyl al kyl car bonyl ,

C6-30 aryloylthio and C6-30 arylacylthio, and Rl as
waledosnesssmbove when substituted is substitut edP@i/UB20051629528

or nore substituents selected fromthe group

consi sting of Cl1-25 al kyl, Cl-25 al kenyl, Ci1-25

al kynyl, Cl1-25 al koxy, Cl-25 al kenoxy, hydroxy,

carboxy, am no, Cl1-25 (N al kyl carbonyl)am no, Cl-25

(N-al kyl carbonyl ) - N-al kyl am no, Cl-25 (N

al kyl car bonyl al kyl ) am no, cyano, nitro, C6-30 aryl azo,

sul fo, sulfino, sulfhydryl, halo, Cl-25 hal oal kyl,

trifluoronmethyl, C1-25 trifluoronethylal kyl, C6-30

Weytlainky| , Cs- 30 aryl, Cl1-25 N-al kyl anmi no, Cl-25

N-di al kyl arri no, Cl-25 (N-al kyl -N-al kenyl)am no, Cl- 25

N-di al kenyl am no, C1-25 al kyl sul fonyl, Cl1-25

al kyl sul finyl, Cl-25 al kylthio, hydrido, Cl-25

FyanSﬁia‘HXﬂr i TR5IcaaMs, uslul 26 irdresse thebaxtiuitg of
ni troso, - 25 al koxyal kyl, Cl1-25 al koxycar bonyl

tcﬁl gg%? gi‘géﬁl hﬂc&érrﬁg‘ﬂg Eﬁ%hlgocclzarzgonyl Cl- 25

al kyl t hi ocar bonyl al kyl , Cl1-25 al koxyt hi ocar bonyl ,

C1-25 al koxyt hi ocar bonyl al kyl, sul fanmoyl ,

sul fi namoyl, C1-25 N-al kyl sul fanmoyl, Cl1-25 N

di al kyl sul fanoyl, Cl1-25 N-al kyfsul fi nanoyl, Cl-25

N-di al kyl sul fi namoyl, Ci1-25 511\wo 2004/ 028538

PCT/ US2003R029528 , sh| f anoy! al @xm 25
C

sul fi namoyl al™y! %m nbgar bg,r(yl N\C1- 25

am nocar bonyl al ®y am nogar bonyl meNRyR, C1-25

N-al kyl am nocar ponyl, Cl1-25 N-di al kyl am nocar bonyl ,
Cl1_25 al koxycarpgonyl am no, thiocarbanoyl, Cl-25

t hi ocar barmoyl al Kyl , C1-25 (N al kyl') t hi ocar banoyl,
Cl-25 (N-di al kyl )th| ocar banmoyl, am nothi o, Cl-25

wherein W is selected from the group consisting of oxygen, sulfur and Cs.
20 hydroxylated carbon group;

Z is selected from the group consisting of oxygen and sulfur;

Ry is branched or unbranched and substituted or unsubstituted selected
from the group consisting of Cs.25 aryl, Ca.2o cycloalkyl, Cs.20 cycloalkenyl, Ca.a0
heterocyclyl , Ce.30 heteroaryl, Ce.30 aryloxy, Ce30 arylalkoxy, Ce-30
afyloxycarbonyl, Ce-30 arylaminocarbonyl, Ce.3 arylalkyl, Ce.30 aryloyl, Ce.30

arylalkylcarbonyl, Ce.30 arylalkoxycarbonyl, Ce.30 arylthioalkyl, Ce-so arylalkenyl,
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al kyl am not hi o, C1-25 N-di al kyl am not hi o, C1-25

cycl oal kyl, Cl1-25 cycl oal kenyl, C1-25 aryloxy, Cl-25
waeyokozsBoxy, Cl-25 cycl oal kenoxy, heterocycl orRgT/UCHORE29528

het er oaryl oxy, Cl1-25 heteroaryl, heterocyclic am nes,

heterocyclic am des, N or S-oxo and N-or S-thioxo;

R2 is branched or unbranched and substituted or

Chie B B G iorTaky: C8SL RSN BRI g A yalky
C1-10 hal oal kyl , I £l , -
CoyurokiagrIbun. 16 sy iBHesrippoaBonys Coie 7B y1
C6-30 aryl, C6-30 heteroaryl, halo, nitro, C6-30
anllaminocarbonys-Gmse Nrerdaminasulfonyl, ¢5saNigryiemineshifinyl, Ce-so

hydr oxycar bonyl, ami nocarbonyl, CL-15 N )
agisoifonyl, g mbgsyifingln Gs claryioydke Beeaatithia, Cean @ryalkyithio, Ce.

efi ned above may be substituted with one or nore

302%%‘%9@- o a5/l SIRjIsueshyd TS dralalikdbulfigl,iGsshr anched

r “unbranched and substituted or unsubstituted
&0 FLAKP-1G ek atinaslIBhy L) Malk{IN 2

afifolfitbarbbRlh Cas FEARR-§3RTpRInCTIRR I ab RPalkdh

al koxyal kyl 1- 20 .al koxyal - al
BT G AP RN S T St oo

be substituted with one or nore substituents as
apdaeyidip.above for R1; and 52 WD 2004/ 028538

PCT/ US2003/ 029528 R4 is branched or unbranched and

substntReas definad abeve whensubstitvtadis substiutewifhqie or more

consi sting of hydrido, Cl-12 al kyl, Cl-12 al kenyl,
sGBstitdeniskeaidted Eon2 the group consisting of Cq.25 alkyl, C1.25 alkenyl, C1.25
alkynyl, C1.5 alkoxy, C+.25 alkenoxy, hydroxy, carboxy, amino, C1.25 (N-
alkylcarbonyl)amino, C1.25 (N-alkylcarbonyl)-N-alkylamino, C1.25 (N-
alkylcarbonylalkyl)amino, cyano, nitro, Ce.30 arylazo, sulfo, sulfino, sulfhydryl,
halo, C1.05 haloalkyl, trifluoromethyl, C1.5 trifluoromethylalkyl, Ce.30 arylalkyl, Ce.30
aryl, C1.25 N-alkylamino, C1.25 N-dialkylamino, C1.25 (N-alkyl-N-alkenyl)amino, C1.
o5 N-dialkenylamino, C1.25 alkylsulfonyl, C1.25 alkylsulfinyl, C1.25 alkylthio, hydrido,
C1.25 cyanoalkyl, Cq.25 acyl, C1.25 alkylcarbonyloxy, nitroso, C1.25 alkoxyalkyl, C1.25
alkoxycarbonyl, C1.o5 hydroxyalkyl, thiocarboxy, C1.25 thiocarboxyalkyl, C1.25
alkylthiocarbonyl, C+.25 alkylthiocarbonylalkyl, C1.25 alkoxythiocarbonyl, C1.25

alkoxythiocarbonylalkyl, sulfamoyl, sulfinamoyl, C+.25 N-alkylsulfamoyl, C1.25 N-

dialkylsulfamoyl, C4.2s N-alkylsulfinamoyl, C+.25 N-dialkylsulfinamoyl, C1.25
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al koxyal kyl, C1-20 al koxyal kenyl, C1-20 al kenoxyal kyl ,

Cl- 20 al kenoxyal kenyl, C6-30 aryl, C6-30 cycl oal kyl,
w@260302859% | oal kenyl, C6_30 heterocyclyl and C6PGDUS2003/029528
heteroaryl, and R4 as defined above nmay be substituted

with one or nore substituents as defined above for
R1. 2. The small organic nolecules of claim1l wherein

[
s ARYE Cshsy 'h%ﬁoéf%& o uoc‘?%a%?w@%%%hw'a'W'
34d|rre 0X eny nt - but
ainacerg BBV GG %Oi‘yﬁ%ﬁa%ﬂﬁé‘wy?mg‘%afbmy'
2-thienyl. 3. The snall organl c_mnol ecul es of c| a||
CuhealkDxy REbORYIgEING tihigcabamayheC yrsdhiocatamayialky!, ?ﬁ 25 (N-
cyano, cyclopentanyl, phenyl and trifluoronethyl. 4.
alkppthioarbamoghiGes (hsiJfobailgylatbloaarharaoyh aminadhiel G188 i s
selected fromthe group consisting of hydrido and

alik!,/lé‘x‘hmoﬁﬁo V)2 004 AIRBEBTH IBRID, US2DOR GARA28 1. 5cyclatkenyl, C1.25

simal | organlc nol ecul es of claim1l wherein R4 is

agﬁ‘l’%hé)gy ﬁg%ﬁé ?[ Ay c%ﬂ@n‘éﬁ(wﬁe@hd}'&w| Cr25

6. The sma organic ol ecul es

claim 1 whepe d
hﬁﬁetr@?w } i Fﬁ{fmgyy" Tty aptizs herbyclic amides. N- or
aiml wherein and R4 are fused in aheterocycllc
Srwcga%le@E sdh quQm t he group consi sting of

pyrrolidino, piperidino,
R- is branched or unbranched and substituted or unsubstituted selected

from the group consisting of hydrido, C1.19 alkyl, C+.10 alkenyl, C1.10 alkynyl,
cyano, C1.1o haloalkyl, trifluoromethyl, Ce.15 cycloalkyl, Ce.15 cycloalkenyl, Ce.15
heterocyclyl, Ce.30 aryl, Ce-30 heteroaryl, halo, nitro, Ce-30 alkylaryl, Cs-30
alkoxyaryl, C1.15 alkylcarbonyl, hydroxycarbonyl, aminocarbonyl, C1.45 N-
alkylaminocarbonyl and C+.15 alkoxycarbonyl,

and R, as defined above may be substituted with one or more substituents
as defined above for Ry;

R; is branched or unbranched and substituted or unsubstituted selected
from the group consisting of hydrido, C1.12 alkyl, C+.12 alkenyl, C1.12 alkynyl, C120
alkoxyalkyl, C1.20 alkoxyalkenyl, C120 alkenoxyalkyl and C+.20 alkenoxyalkenyl,

and R; as defined above may be substituted with one or more substituents

as defined above for Rq; and
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nmet hyl pi peri di no and norpholino. 8 Snmall organic
nol ecul es useful to increase the activity of

w@edoanessase A in ocular cells conprising: MO PEEOSD03/029528
CN 54 WD 2004/ 028538 PCT/ US2003/ 029528 | T-Pr off O
NH | od d CH 3Fp\ OHi-Pr ~1 Ol Nei I\ 1
1001 FCNi-Pr /NH2 J\O, ) TI I( O PhO

R4 is branched or unbranched and substituted or unsubstituted selected
from the group consisting of hydrido, C1.12 alkyl, C1.12 alkenyl, C1.12 alkynyl, C4.29
alkoxyalkyl, C4.20 alkoxyalkenyl, C1.20 alkenoxyalkyl, C120 alkenoxyalkenyl, Ce.30
aryl, Ce.30 cycloalkyl, Ce.30 cycloalkenyl, Ce.30 heterocyclyl and Ce 30 heteroaryl,

and R4 as defined above may be substituted with one or more substituents

as defined above for Rj.

2. The small organic molecules of claim 1 wherein Ry is selected
from the group consisting of phenyl, benzoyl, 2,6-diflucrophenyl, 4-
trifluoromethylphenyl, 3,4-dimethoxyphenyl, 4-tert-butylphenyl, 4-methylphenyl,

4-methoxyphenyl, 4-phenoxyphenyl and 2-thienyl.
3. The small organic molecules of claim 1 wherein Rz is
selected from the group consisting of cyano, cyclopentanyl, phenyl and

trifluoromethyl.

4. The small organic molecules of claim 1 wherein R3 is selected

from the group consisting of hydrido and alkyl.
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CN 55 WO 2004/ 028538 PCT/ US2003/ 029528 C1 NH CH
N'-NHJ~ SCH3 CL NH NHNH2 Cd NHIN-NHNH2 CH C
W@00Mo28538 NH Nd  C OH NH2 C1 NH : N, -- CH NH MNERUS2003/029528

5. The small organic molecules of claim 1 wherein Ry is selected from the

group consisting of phenyl, cyclohexyl and alkyl.

6. The small organic molecules of claim 1 wherein R® and R* are fused in a

heterocyclic ring.

7. The small organic molecules of claim 1 wherein R® and R*are fused in
a heterocyclic ring selected from the group consisting of pyrrolidino, piperidino, 4-

methylpiperidino and morpholino.

8. Small organic molecules useful to increase the activity of

Gelatinase A in ocular cells comprising:

MeO
MeO O
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56 WD 2004/ 028538 PCT/ US2003/029528 C. N N S CONH2
and 9. A small organic nolecule useful to increase the

wa@eauwegsys of Cel ati nase A in ocular cells sel BCT/@82003/029528

fromthe group consisting of adenylyl cyclase

i nhi bitors, phospholipase D activators, cyclic
adenosi ne nonophosphat e phosphodi esterase acti vators,
protein kinase A inhibitors, protein phosphatase

i nhi bitors, nolybdate oxoani ons, tungstate oxoani ons
and dephostatins, phosphati date phosphohydrol ase

i nhi bitors/cationic anphiphiles, Rho activators,
lipid | owering agents or hyperli poproteinenm cs and
concanavalin A receptor |ingands. 10. A small organic
nol ecul e useful to increase the activity of 57 WO
2004/ 028538 PCT/ US2003/ 029528 el ati nase A in ocul ar
cells selected fromthe group consisting of
9-(tetrahydro-2'-furyl)adeni ne,

2' , 5 -di deoxyagdgnosi ne, mconazole, " ro nyC|n T
fluy de i on, Bbradyki mid, progesterone, \7//
vad eSS JAV~4- dr dkynonenal , |nteCPeuk|n 1 4 NH
angi @ §in 11, N(6- an1nohexy|) 5-chl’oro¢y - e
CHs
e l—PI
0 HH
4 M ~ (] P R
O <
FCN '
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napht hal enesul f onam de, oxi dized | ow density

| i poprotein, phosphatidic acids, dioleoyl,
wal2aanassey | | PCT/US2003/029528

1- st ear oyl - 2- arachi donyl - sn- gl ycer ol - 3- phosphat e,

phosphati di ¢ aci d anal ogues, thiophosphatidic acid,

phenyl al ani ne, pyrazi noyl guanidine,

(N-[2- ((p-bronoci nnanyl ) am no) et hyl ] -5-i soqui nol i nesu

fonam de, vanadium salts, potassium

bi sper oxo( 1, 10- phenant hrol i ne) oxovanadat e,

di pot assi um bi sper oxo( pi col i nat e) oxovanadat e,

nmol ybdat e oxQani gfig, tungstate oxoanions,

dephost at | T 4-di hydr gity- N-net hyl - N-ni t rosoani | i ne,
N-net hyl - - ni trosoani | i ne, propranol ol,

“Ne, yl i m pram ne,
chlorpronaz ne, oéglppgﬁ1 éggggh|n903|ne | - phosphat e,

2-tetradecyCyl ycidic acid, 5-(tetradecyl oxy)-2-furoic

acid, 3-thiadicarboxylic acid

3-(4-net hyl pi perazin-1-yl)-1- phenylpropanone

6, 7- di hydr o- 5H di benz[ c, e] azepi ne,

N- 2- n- but yl i ndazol one, 4-phenyl-5,5 d

i car bet hoxy-2-pyrrol id | none, . JL\

4- (4- hydr oxy- 3-i odophenoxy) 3, 5- di i odohy n

acid, 1-nethyl -4-piperidyl

bi s( p- chl orophenoxy) acet ate, 2-

[[1-nmethyl -2-[3-(trifluoromethyl)phenyl]ethyl]am nojet

hanol benzoate ester, 5- methyl pyrazinecarboxylic acid

4- oxi de, acetyl chaljnesterase and conplenment protein
5538 PCT/N#52003/ 029528 11. Sl

1g. 58 WO 2064 3
organi c no es usef ul ﬂﬁsjncrease the activity of
Gel ati nase oc%kﬁk\ﬁﬁ Fﬁ@gprising:

CH

Cl

NH
N
NH NH

Cl OH
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/I R 6 RI N"/ R\ S(I )n ROY R7 wherein R6 is
branched or unbranched and substituted or

waieediossssg ut ed selected fromthe group consi spCTySIN3/029528
C6_25 aryl, C3-20 cycloal kyl, C3-20 cycl oal kenyl,
C3.30 heterocyclyl, C6-30 heteroaryl, C6-30 arylal kyl,
C6_30 arylth|oalkyl C6. 30 aryl al kenyl, C6. 30
aryl al kynyl, ©6-30 aryloxyalkyl, C6_30
arylalkylthloalkyl and C6-30 aryl al koxyal kyl, and R6
as defined above when substituted is substituted with
one or nore substituents selected fromthe group
consi sting of hydroxy, carboxy, am no, cyano, hitro,
nitrate, Cl_25 al kyl, Cl1-25 al kenyl, C1-25 alkynyl
Cl- 25 al koxy, Cl1_25 al kenoxy, hydroxy,
am no, q& 25 (N—aKRyIcarbonyI)anlno,,?
al kyl ca

1 no, 06 30 aryl 2 ,
ul fi po, “halo, CI_25 hal oal kyl, IC1_25
foar al kyl , ©8-30 59 WD 2004/ 0285@01\11{2
PCT/ US2603/ 029528 ~ ar ylal kyl, C6_30 aryl, Cl-25
N-al kyl am no, Cl-25 N-di al kyl am no, C1-25 (N al kyl - N-
al kenyl )am no, Cl_25 N-di al kenyhg@m no, Cl1-25
al kyl sul fonyl, C1-25 al kyl sul finyl, Cl1-25 alkylthio,
hydri do, Cl1-25 cyanoal kyl, C1-25 acyl, Cl-25
al kyl car bonyl oxy, nitroso, Cl_

9. A small organic molecule useful to increase the activity of

Gelatinase A in ocular cells selected from the group consisting of

adenylyl cyclase inhibitors, phospholvipase D activators, cyclic adenosine
monophosphate phosphodiesterase activators, protein kinase A inhibitors,
protein phosphatase inhibitors, molybdate oxoanions, tungstate oxoanions and
dephostatins, phosphatidate phosphohydrolase inhibitors/cationic amphiphiles,
Rho activators, lipid lowering agents or hyperlipoproteinemics and concanavalin

A receptor lingands.

10. A small organic molecule useful to increase the activity of
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25 al koxyal kyl, Cl1_25 al koxycarbonyl, Ci1-25

hydr oxyal kyl , thiocarboxy, Cl-25 thiocarboxyalkyl,
w@10025288BKyl t hi ocar bonyl , Cl1-25 al kyl t hi ocar boPgT/a53098/029528

Cl1-25 al koxyt hi ocar bonyl, C1-25

al koxyt hi ocar bonyl al kyl , sul fanoyl, sulfinanmoyl, C1-25
N al kyl sul fanmoyl, C1-25 N-di al kyl sul fanoyl, C1.25

Ggﬂ%fﬂirf {g&ﬂHPéus % Pﬁog‘lé ?}}#D&%j}qi& (fdrg@mélof Cl_25
oS i e AT RB m&aagéﬁg»e

Cl- 25 al koxycar bonyl am no, thiocarbanoyl

rxithgory bianByerideian, bradyknin NpraoRgiey s, @«9@'9 yvasopressm 4-
C1-25 (N- dial kyl)thiocarbanoyl, am nothio, Cl-25
hatkoxyaonendlhinberleTkire3 1 [\Ianglatelmsimkh Nf(ﬁ{famlnohe)gymé-chloro -1-
cycl oal kyl, Ci1-25 cycl oal kenyl, C1-25 aryl oxy, Cl-25

nﬁ?ﬁﬂﬁ?éﬂ‘é%}‘fonéﬁﬁc?é oxiiEsDRMK eSSy, liopretein; phbsplyatidic acids,
Cl- 25 heteroaryl oxy, Cl1-25 heteroaryl, heterocyclic

dgﬂ%ﬁyﬁsdloﬁ%ﬁlpqyﬁ hfoyR ?—%‘%éhld ypén-éh@éﬂ)l-@p&d%&fate

bXO0; S selecte omthe group consisting of

N AT N S

al kyl R8 is branched b d b
s, (RolZsdpLEpBesBaam BRI AE G L ai e LesHiSTaride,

hydri do, trifl uoronethyl ano, Ci- 12 al k Cl-12
vahldiuph sal, _gbzasalunyan$per@10é51 %ph@&%thdhﬁ)@vﬁ@ﬁéﬁtﬁ

Cl- 25 al kynoxy, C1-25 alkylthio, 60 WO 2004/ 028538

diStA L 5A0BIE PN Bicdlinald)orbkanariatd anglybdateddxoanions, tungstate

al kenyl car boxy, C1-25 al kynyl carboxy, Ci1-25
oXBLARAsKYbphostatins, 3,4-dihydroxy-N-methyl-N-nitrosoaniline, 3,6-dihydroxy-
N-methyl-N-nitrosoaniline, propranolol, tetracaine, mepacrine,
desmethylimipramine, chlorpromazine, desipramine, sphingosine-1-phosphate,
2-tetradecylglycidic acid, 5-(tetradecyloxy)-2-furoic acid, 3-thiadicarboxylic acid,
3-(4-methylpiperazin-1-yl)-1-phenylpropanone, 6,7-dihydro-5H-
dibenz[c,e]azepine, N-2-n-butylindazolone, 4-phenyl-5,5-
dicarbethoxy-2-pyrrolidinone, 4-(4-hydroxy-3-iodophenoxy)3,5-
diiodohydrocinnamic acid, 1-methyl-4-piperidyl bis(p-chlorophenoxy)acetate, 2-
[[1-methyl-2-[3-(trifluoromethyl)phenyllethyllamino]ethanol beﬁzoate ester, 5-

methylpyrazinecarboxylic acid 4-oxide, aéetylcholinesterase and complement

protein 1q.
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C1- 25 al kyl am noal kyl , C1-25 di al kyl am noal kyl, C6-30
aryl, C6-30 cycloal kyl, C6-30 cycl oal kenyl, C6-30
whedoenessysl yl, C6- 30 heteroaryl, C6-30 aryl al kpeT/UEB0BIS28
cycl oal kyl al kyl, C6-30 cycl oal kenyl al kyl , C6- 30
cycl oal kyl carboxy, C6-30 cycl oal kenyl carboxy, C6-30
het erocycl yal kyl , C6-30 heteroaryl al kyl, C6-30
aryl carboxy, C6-30 heterocyclyl carboxy, and C6-30
het er oaryl car boxy, and R8 as defi ned above may be
substituted with one or nore substituents as defined
above for R6; RO is either CRLIO or S(OnNR8 & R10 is
selected fromthe group consisting of 0, S, . CH NO2,
M-mﬁﬁllw@mc@@e%@wﬁéﬂlﬁ tenceageths aptivity o
integer less than 3; and n is an integer |ess than 7.
61 WOG2RMihase Foisodedal esiscoetoda®s - 12. The organic
nol ecul e of claim 11 wherein R6 is naphthyl or 2, 3-
di chi orophenyl, Y is oxygen, both R7 groups are
hydrido, nis two or three, R8 is isopropyl, ROis C
R o Rs

/
R, N
I/'\Rg

Re (Chn

N
Y Ry

wherein Rg is branched or unbranched and substituted or unsubstituted
selected from the group consisting of Cs.25 aryl, Cs.ag cycloalkyl, Cs.20
cycloalkenyl, Cs.30 heterocyclyl, Ce-3(; heteroaryl, Ce.30 arylalkyl, Ce.3p arylthioalkyl,
Ce-30 arylalkenyl, Cs.30 arylalkynyl, Ce.3 aryloxyalkyl, Ce.30 arylalkylthioalkyl and
Cs.30 arylalkoxyalkyl,

and Rg as defined above when substituted is substituted with one or more
substituents selected from the group consisting of hydroxy, carboxy, amino,
cyano, hitro, nitrate, C1.25 alkyl, C1.25 alkenyl, C1.25 alkynyl, C1.25 alkoxy, C1-25
alkenoxy, hydroxy, carboxy, amino, C1.25 (N-alkylcarbonyl)amino, C+.25 (N-
alkylcarbonyl)-N-alkylamino, C1.25 (N- alkylcarbonylalkyl)amino, Cs 30 arylazo,

sulfo, sulfino, sulfhydryl, halo, C45 haloalkyl, C1.25 trifluoromethylalkyl, Ce.30
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Q R10 is oxygen and Qis NR8R8 with one R8 group
hydri do and the other hydrido or nethyl. 13. Small

woreganss3sol ecul es useful to increase the actiRCT/YS03/029528
Gel atinase A in ocular cells conprising: / R12 O

(CHt RI1 1 RI1 1 CHL R6 (Qa/ (Oq R11 R11 62 WO
2004/ 028538 PCT/ USZOOS/ 029528 wherein R6 is branched

Sk G AR bR g vt
DN S@i'zi& sl eabr §F"zs“%8%gwfm Gaeltysing. Ovs
aryl thioal kyl, C6-30 aryl al kenyl, C6-30 aryl al kyny
alkgltizio, bqudngﬁnl dspyanomkwoCanyagylkC}h gdﬁlwpﬁghonymw, nltroso Ci-
C6- 30 aryl al koxyal kyl , and R6 when substituted is

25alRE%y Ik EC 1 éIhox)]t%rl@dsny‘r,nfbmsmmd)xyauqmthiocarboxy, Ci.25
thiocarboxyalkyl, C1.25 alkylthiocarbonyl, C+.25 alkylthiocarbonylalkyl, C1.25
alkoxythiocarbonyl, C1.25 alkoxythiocarbonylalkyl, sulfamoyl, sulfinamoyl, C1.25 N-
alkylsulfamoyl, C1.2s N-dialkylsulfamoyl, C1_2;
N-alkylsulfinamoyl, C1.25 N-dialkylsulfinamoyl, C1-25 sulfamoylalkyl, C1-25
sulfinamoylalkyl, aminocarbonyl, C125 aminocarbonylalkyl, C+.25 N-
alkylaminocarbonyl, C1.25 N-dialkylaminocarbonyl, C.25 alkoxycarbonylamino,
thiocarbamoyl, C1.25 thiocarbamoylalkyl, C+.25 (N-alkyl)thiocarbamoyl, C1.25 (N-
dialkyl)thiocarbamoyl, aminothio, C1.25 alkylaminothio, C1-25 N-dialkylaminothio,
C1.25 cycloalkyl, C1.25 cycloalkenyl, C+.25 aryloxy, C1-25 cycloalkoxy, Cias
cycloalkenoxy, heterocycloxy, C1.25 heteroaryloxy, C1.2s heteroaryl, heterocyclic
amines, heterocyclic amides, N- or S-oxo and N-or S-thioxo;

Y is selected from the group consisting of O and S;

the R; groups may be the same or different selected from the group
consisting of H or C1-15 alkyl;

Rs is branched or unbranched and substituted or unsubstituted selected
from the group consisting of hydrido, trifluoromethyl, cyano, C1.12 alkyl, C1.12

alkenyl, C1.12 alkynyl, C.25 alkoxy, C1.25 alkenoxy, C1-25 alkynoxy, C1-25 alkylthio,
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selected fromthe group consisting of hydroxy,

carboxy, am no, cyano, nitro, nitrate, Cl-25 al kyl,
w@1002628Bkenyl , Cl-25 al kynyl, Cl1-25 al koxy, Q€RB5S2003/029528

al kenoxy, hydroxy, carboxy, am no, Cl-25

(N-al kyl car bonyl )am no, C1-25 (N

aI kyl car bonyl )-N-al kyl am no, Cl1-25 (N

LS RaBAEK) ) MR b%%f%z%aikzﬁmasb%% By aminoaiy,
Q{%ﬁ{%kﬁé%e%@ oCa?Sﬁ g’ktfﬁwﬁgg ARk @13&%9’1 : mcygg’%iw' Ce-a0

i
di al kyl am no, C1-25 (N-al kyl -N-al ken )am no, Cl 25
aycliralikershyCamiieterocyclyb Ceab la9te§galryd>r§a 30 acylaisl, Ce.30
al kyl sul finyl, Cl1-25 al kylthio, hydrido, Cl-25

eyetoaiaflétkyl, Ogbo @¥icloalkghylalkyh T salcigibatiyibarydxyy .z
nitroso, Cl-25 al koxyal kyl, Cl-25 al koxycar bonyl

c@bto%?kerm%r%i()a'%d ,he‘té‘r’o@?@lyém D{Cegéhgiéroarylalkyl Cs 30

t"hi ocar boxyal Ky kyl t hi ocar bonyl

i T e
ilijlcllc Ia?l‘n K fdg%lﬁa a%@?{le%ay ﬁ@ gof(tybﬁ(f Wﬁém or ragre,gubstituents

N-di a sul fi narmyl Cl- 25 sul farmyl al kyl , Cl 25
aﬁjdﬁlﬂﬁﬁv]@ fofIRs; ami nocar bonyl , C1- 25

am nocar bonyl al kyI Cl-25 N al kyI am nocar bonyl, C1-25
N-d iR{ isygiarnocar bonyl , Cl-25 al koxycar bonyl am no, 63
WO 2004/ 028538 PCT/ US2003/ 029528 t hi ocar banoyl, C1-25
t hi ocar banoyl al kyl, C1-25 (N-al kyl )t hi ocar banoyl ,
Cl_25 (N dial kyI ) t hi ocar banDyI am not hi o, Cl1_25

al kyl ani not hi o, Ydram ng%d;rj . C1- 25

cycl oal kyl, C1- Zgéyycl oaI kenyl Cl-25,"Ct- 25
cycloalkoxy, cycloalkenoxy, het er ocycl oxy,

Cl1- 25 heter oary oxy, Cl1-25 heteroaryl, heterocyclic
am nes,

R1o is selected from the group consisting of O, S, CH-NO,,
N-NO., N-S(0)-CHz and N-CN;

Q is NRgRs

m is an integer less than 3; and

n is an integer less than 7.
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het erocyclic am des, N or S-oxo and N-or S-thioxo; Y
is selected fromthe group consisting of 0 and S; RI11
wo 30030bss68 ed from the group consisting of hydrPdDUS2003/029528

Cl1-15 branched or straight al kyl and Cl-15 branched

or straight alkenyl; R12 is selected fromthe group

consi sting of hydrido and Cl1-15 alkyl; L is selected
fromthe group consisting of nitrate, YRL3 and NRBR9;

R13 is selected fromthe group consisting of Cl-15

al kyl, C1-15 al kenyl, Cl1-15 al kynyl, Cl-15 hal oal kyl ,
trifluoronethyl and cyanonethyl; R8 is branched or
unbranched and substituted or unsubstituted sel ected
fromthe group consisting of hydrido, trifluoronethyl,
cyano, Cl1-12 alkyl, C1-12 alkenyl, Cl1-12 al kynyl,

G2: 25Thé keganic Gicl@culeldf elaimyl 1 Whedn &y naphthyCar 2/3-

aI kyI t hi 0, Cl 25 al kyl carboxy, Cl1-25 al kenyl car boxy,

yI am aI [ 5 ﬁ@‘@ﬁélg@g{ Igfg?cﬂ] eledrldoCili |§§No or;/hree R is

yl am noal'kyl ,

al kyI C6-30 cycl oal kenyl , CG 30
ﬁgp%?pggﬁ?g C6-30 heteroaryl, ©6-30 arylal kyl, C6-30

cycl oal kvl glkyl Co6- 30 cycloalkenylalkyl, C6- 30

cycl oal ky 90 C6- 30 cycl oal kenyl car boxy, C6-30

het er ocyC€l yal kyl , C6-30 heteroaryl al kyl, C6-30

aryl c&'boxy, ©6-30 heterocyclyl carboxy, and C6-30

het er oaryl car boxy, 64 WO 2004/ 028538 PCT/ US2003/ 029528
RilisR&yaen cidi @ ésl N&taB¢ evithagndy R puitagpp hyditidial and ttie otter dwydrido or
nore substituents as defined above for R6;

methyl.

13.  Small organic molecules useful to increase the activity of

Gelatinase A in ocular cells comprising:

Ri2
O/
\
(CH)
D
A
Re/ \(C)q — \(?)q/
Ri11 Ri11
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RO is either C ==R10 or S(OnNMR8 Q R10 is sel ected
fromthe group consisting of 0, S, CH NO2, N NO2,
wWoORGIHBICH3 and NNCN;, Q is NRBR8; mis an i ntPgPUS1063629528
than 3; g is an integer less than 5; and t is an

integer less than 9. 14. Small organic nol ecul es

useful to increase activity of Gelatinase A in ocular

cel Swgﬁ*eﬁﬂ?faﬁ? BFQ{Eh%HeorQ{n%H%&%G%ﬁ/ %%@{utgﬁ@ﬁ{ﬂs@ééﬁmted

car bon € OXI nme nol ecul es,

| ecul.es uanabenz .nmol ecuyles andtricycli
S EtiEdn 8 SR e e Dssoeufiteaby. Cia A
pharmaceutical |y acceptabl e conmposition conprising: )
ArRoBKoTr Gz srAtProsy i GoarBPLRIORBA, G socialyl. e arylthioalkyl,
hydrates of the nolecules in a therapeutically

65 SearylalieergiCyyo arplaikyoyk &g, ahdoxyalliyw,i Cyso@rylalkylthioalkyl and

Gelatinase Ain ocular cells. 16. A pharmaceutically
85 SRy RIMckyafkyposi tion conprising: one or nore small

organic nolecules or one or nore acid addition salts

of tNgnhq Rs when substituted is substituted with one or more substituents
selected from the group consisting of hydroxy, carboxy, amino,

cyano, nitro, nitrate, C15 alkyl, C1.25 alkenyl, C425 alkynyl, C1.25 alkoxy, C125
alkenoxy, hydroxy, carboxy, amino, C1.25 (N-alkylcarbonyl)amino, C4.25 (N-
alkylcarbonyl)-N-alkylamino, C1.25 (N- alkylcarbonylalkyl)amino, Ce.30 arylazo,
sulfo, sulfino, sulfhydryl, halo, C4.5 haloalkyl, trifluoromethyl, C4.25
trifluoromethylalkyl, Ce.3p arylalkyl, Ce.3p aryl, C1.25 N-alkylamino, C1.25 N-
dialkylamino, C1.25 (N-alkyl-N-alkenyl)amino, C4.25 N-dialkenylamino, C1.25
alkylsulfonyl, C1.25 alkylsulfinyl, C1.25 alkylthio, hydrido, C1.25 cyanoalkyl, C1s
acyl, C1.25 alkylcarbonyloxy, nitroso, C1.25 alkoxyalkyl, C4.25 alkoxycarbonyl, C1.25
hydroxyalkyl, thiocarboxy, C1.25 thiocarboxyalkyl, C1.25 alkylthiocarbonyl, C4-25
alkylthiocarbonylalkyl, C425 alkoxythiocarbonyl, C4.25 alkoxythiocarbonylalkyl,
sulfamoyl, sulfinamoyl, C1.25 N-alkylsulfamoyl, C1.25 N-dialkylsulfamoyl, C1.25
N-alkylsulfinamoyl, C425 N-dialkylsulfinamoyl, C4.25 sulfamoylalkyl, C125
sulfinamoylalkyl, aminocarbonyl, C1.25 aminocarbonylalkyl, C425 N-

alkylaminocarbonyl, C4.25 N-dialkylaminocarbonyl, C+.5 alkoxycarbonylamino,
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nol ecules in a therapeutically effective anount to

increase the activity of Celatinase A in ocular
w@ei®2853%. A pharnmaceutically acceptabl e conpP&T/UBZIN3/029528

conprising: one or nore small organi c nol ecul es or one

or nore base addition salts of the nolecules in a

therapeutically effective anbunt to increase the

. A ¢ o . ‘
Bcaliiod! 672 Honaoandy B N Brndhya! 692 v
FgliiPiasarbemayk A5BBI G on S ambpTRP| Gr-axdyeialeyigminothi
non- aqueous solution; and applying said sol ution on

GrasmychiatkydCeseecyclaskanyl, Os/ 62853 aatioysEbas cygioglignoxy,
19. A nmethod of adm nistering the pharmaceutically
lreterpysloixg, Cosplstetoarylony, Ceisdiatemryllbetecocytlic amines,
conprising: providing said conposition in the form of

Réte RICYCRE amméé}%éo@%xoldwwlslmi@)@i;d ocul ar i npl ant

wi thin an eye.

Y is selected from the group consisting of O and S;

R41 is selected from the group consisting of hydrido, C4.15 branched or
straight alkyl and C1.15 branched or straight alkenyl;

R12, is selected from the group consisting of hydrido and C1.15 alkyl;

L is selected from the group consisting of nitrate, YR13 and NRgRg;

Ryzis éelected from the group consisting of C1.15 alkyl, C1-15 alkenyl, C1.45
alkynyl, C4.15 haloalkyl, trifluoromethyl and cyanomethyl;

Rg is branched or unbranched and substituted or unsubstituted selected
from the group consisting of hydrido, trifluoromethyl, cyano, Cs.12 alkyl, C1.12
alkenyl, C1.12 alkynyl, C1.25 alkoxy, C1.25 alkenoxy, C1.25 alkynoxy, C1.25 alkylthio,
C1.25 alkylcarboxy, Ci.o5 alkenylcarboxy, C1.25 alkynylcarboxy, C+.25 aminoalkyl,
C1.25 alkylaminoalkyl, C1.25 dialkylaminoalkyl, Cs.30 aryl, Cs.30 cycloalkyl, Ce.30
cycloalkenyl, Ce.30 heterocyclyl, Ce.30 heteroaryl, Ce.30 arylalkyl, Ce.30
cycloalkylalkyl, Cs 30 cycloalkenylalkyl, Ce.30 cycloalkylcarboxy, Ce-30
cycloalkenylcarboxy, Ce.30 heterocyclyalkyl, Ce.30 heteroarylalkyl, Ces-30

arylcarboxy, Ce.30 heterocyclylcarboxy, and Ce.30 heteroaryicarboxy,
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and Rg as defined above may be substituted with one or more substituents

as defined above for Rg;

Ry is either

——C—Rqy or S(O)mRs ;

Rqo is selected from the Qroup consisting of O, S, CH-NO,,
‘N-NO3, N-S(0)2-CH3z and N-CN;

Q is NRgRsg;

m is an integer less than 3;

g is an integer less than 5; and

tis an integer less than 9.

14.  Small organic molecules useful to increase activity of
Gelatinase A in ocular cells selected from the group consisting of piperidyl
carbony! nitrile oxime molecules, aryloxydialkylurea molecules, guanabenz

molecules and tricyclic molecules.
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15. A pharmaceutically acceptable composition comprising:
one or more small organic molecules or one or more hydrates of the molecules in
a therapeutically effective amount to increase the activity of Gelatinase A in

ocular cells.

16. A pharmaceutically acceptable composition comprising:
one or more small organic molecules or one or more acid addition salts of the
molecules in a therapeutically effective amount to increase the activity of

Gelatinase A in ocular cells.

17. A pharmaceutically acceptable composition comprising:
one or more small organic molecules or one or more base addition
salts of the molecules in a therapeutically effective amount to increase the

activity of Gelatinase A in ocular cells.

18. A method of administering the pharmaceutically acceptable composition
of claim 15, 16, or 17 comprising:
formulating said composition as a sterile aqueous or non-agueous
solution; and

applying said solution on or within an eye.

66



WO 2004/028538 PCT/US2003/029528

19. A method of administering the pharmaceutically acceptable composition of
claim 15, 16, or 17 comprising:
providing said composition in the form of an ocular implant; and

implanting said ocular implant within an eye.

67



