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THAT | NCREASE THE AGIhAH TY OF GELATI NASE A | N OCULAR
CELLS Field of the Invention: The present invention
relates generally to small organic nol ecul es capable
of effecting a "pharmacol ogi ¢ trabecul ocanal ot ony" in
an eye by neans of reducing juxtacanalicul ar nmeshwork
as a barrier to outflow of aqerus Mor e

speci fically, th TREANIZ/MOLECULBSTRRT 0 smal |
organi c nol ecu esl EAQEY-PﬂEeA \ﬂ%ﬁe activi ty

exprossi on of nORATINASE AN OFILAREEELS, o oi nases

(MI-MWPs) to increase aqueous outflow as a treatnent

for primary open angle gl aucoma. The present

i nvention |ikew se includes nmethods of manufacturing
Fimtd ofithenlpveniidn:smal |  organic nol ecules in the

treatnment of primary open angle gl auconma. Background

of the | nThstpresent invertiohrradatel Weneraiyttoi smalESiganizf melecules
eye is an association of specialized proteins,

cabABIBRI 8L {Jiq a2PRafhddiOGIEFauIddaRialctoRy e in &n é?é’ by means

I npart str ure to the physiological funCtions of

o et e fjﬁlaggfﬂeer fony Uit o
B
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increase Gelatinase A aciivity 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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ECMinvolves the ECMs tightly regul ated turnover,
whi ch bal ances the degradati on and di sposal of effete
nol ecul es with the secretion and integration of the

- andudifferentiationy Ran oféhe nemhalEOhctrdng of the Bt invbivesdhe ECM s
extracel lul ar proteolytic enzynes, ternmed matrix

tightharebaRed airnases wHibibalarkes thé dagfRiation dmrIdi sﬁ@éél of effete
pes MWPs play an inportant role’in the initial

BRI I eaBitiiBn s Lot e GQBATy sypiesized
ulated in part through secretion as inactive
Eﬁ\g I‘?ﬁ'ﬁfg and activation by proteol ytic processing to
- smal l er nol ecul ar weight forms. This regul at ed
acti vi ty. Specilized gxtiacelliarproteqlytic gpznaes deenaed matgix
as well as autolytic nechanisns. MWs are inhibited by

metaliopesteirases(MMPs) laré iprad sceaf byredanyxcell types. MMPs play an
net al | oprotei nases (TIMPs). For the MW, GCelatinase A

inﬁEﬁ‘@r'ta‘ﬁt réM\fR“tﬁé ififaldedigdation 8suct EBM mblebifles ageBRsgen,

24), the specific proteolytic activator Ts
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hence the deS| ghations MI1- MW for MVP-14,
smgilepmolegyianygight formss: 'Rmp_rggulamaq;mmyfcﬁﬂlePs usually requires

protease activity as well as autolytic mechanisms. MMPs are inhibited by

‘endogenous tissue inhibitors of matrix metalloproteinases (TIMPs).

For the MMP, Gelatinase A (GelA) (MMP-2; 72 kD gelatinasé; type IV
collagenase; E.C. 3.4.24.24), the specific proteolytic activator is known to be
another member of the MMP family, némely MT-MMP. In contrast to other
MMPs, MT-MMP is predominantly eXpressed as an integral membrane protéin.
There are six knowﬁ 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. Al subtypes of
MT-MMP, exéept for MT4-MMP, effect a cleavage in 72 kD proGelA io initiate a

- proteolytic “cascade” to 66 kD (intermediate), 59 kD (active) and 43 kD (“mini”)



MWP-17, MI5- MWP for MWP-24 and MI6- MVP for MWP-25. Al
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"cascade" to 66 kD (internediate), 59 kD (active) and
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PCTI US2003/ 029528 forns of Gel A MI-MWP is capabl e of

farons ofaBGeldy EHMMP & capabte of etieating Gillathat eecormhplexed with a
inhibitory protein, TIMP-2. This places MI- M\P

sP&Efie iBitorgHbin, BMP-2i tThid plaeSMIPIMEIPéXpstessigh Hnd/or
In the regulation of ECM turnover. Trabecul ar nmeshwork

L LS athe i i r angl e
sty o8 olfct BTG pdtiihifie TootRfion f BEN RirB0br,
aqueous secreted b he cjld.ary.enitheliumfl out
o the. eyd b aceshfEr HVE s 1EBissle LpaTR aBiffe fidb-comea
col | agenous, beans, or trabecul ae, or enbedded in the
anglg eEan eyesantaiensagmentc Jrhe T isskherethe anHeous secreted by
of Schlemmis an endotheliumlined channel into: which

thé eiliaguepitrelidmfloss othef thet egacharcells of thepfMseside either on
(10OP) is nmaintained through a bal ance of the

cHHEHSHORbEAESs oot tralsaruide, BtlerAbSddedin ke BCK associated with the
slightly above venous pressure, in part resulting from

g%ﬁéf@’cﬁlsginjg%@gectaﬁ%l Bf‘§ch1£MTT§/hg lé{%f%%nhﬁﬁiiﬁé%ﬁsnnel into

I eve e result o rodynam c

roperties of the ECM macronolecul.es of th .and .t he
R i affedla b, o B UETAE Praispie AORYG Araibitined
of potentially blinding eye diseases terned pri rmré) ]
tbi%lﬂhamQﬁl@"@ﬁeﬂﬁé’%ﬁrﬁe‘%rpgﬂ@;ﬁ"ﬂh@tﬂ@Wqur@ﬂHe@ﬂs- ogmal EOR s
i nsi di ous, progressive
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 IOP, 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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t}p j sease is a dysfunction in the regulation of
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bi ochem cal Iesion |ocalized to the TM which

mani fests as a general excess of ECM or as an

i mhbal ance with respect to specific conponents of the
bEEnlpreposezi that pharmacologipal intenvbatiebtd reducefaccumulated ECM

| eave the eye at its normal physiological rate. It has
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proposed that pharnacol ogi cal intervention to reduce
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et al. (Ilto et al., Eur. J. Biochem 251, B 353-358
36830 (1998)). s deseikedly Itpetal., a triflugparazine fegatment agkhuman
treatnment of human cervical fibroblasts resulted in

celicaniibrobldstsgdsulted inaViTd AVIdAP-Gaducedractizailon oB&elgtinase A
Trifl uoperazi ne had previously been categorized as a

(GeeARPRifluoperdvié hag YredbiisSly' bddrocatbgdrized @88 \tRérapeutic
classified trifluoperazine as a cal nodulin
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Atgob Bk and AR E i O Rt gL DR GRS, w7
egul ates MI xpression. Using Western bl ot

- MVP
althuah dhe Biiect Tomiihe laipecamnoUsH Was Mipariadap eronounced. Ito

docunented i n human ocul ar tissues other than T™M
at lll dgdugedtbal caimodulin hegatively deguibtesrMd-MMR expression.
cells. (Al exander, J. and Acott, T.S., Ilnvest.

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.

2 7 MAR 2007
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(Smne, A and Plantner, J.J., Curr
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of Gel A docunented, although Al exander and Acott
descri bed incr eased expression of MIl-MwP with

phor bol ester (phorbol 12-nyristate 13-acetate).

Phor bol ester, however, does not have therapeutic
useful ness since it is a known carcinogen. 4 2 7 MAR

2007 WO ROfddifie fsfifldopetdsand and 2hiotitol | esterd the following agents
tri fl uoper azi ne and phorbol ester, the follow ng

?) Q\XIﬁ t@%eéQ@W-WPnéiﬁé%oﬁ@nW GIA £&ivaA6N in cells
and IAactlvatlonln cells other than those of
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Density Li popr ot ei ng:'%cangvah K

Interleukin-1a
Orthovanadate

A Hexapeptide derived from Elastin
Cytochalasin D

Monensin

Tumor Necrosis Factor-alpha.

Bacterial Lipopolysaccharide

Hydrogen Peroxide

Oxidized L.ow Density Lipoproteins
Hepatocyte Growth Factor/Scatter Factor

beta-Amyloid Peptide
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Pepiide 5 2 7 MAR 2007 WO 2004/ 028538
Woﬁ@%’@g%@osl 029528 Activated Protein C G owt WPEEFHIAY029528

Interleukin VIl  dycyl-L-Hi stidyl-L-Lysine-Cu 2+
Lysophosphatidic Acid A search of U S. patents found
only one patent, U S. Patent Nunber 5,260, 059,

coveri ng agents t haActivateceBPseteih€& activity of matrix
net al | oprotei nases (MWs). The ' 059 patent discloses a
met hod of treating glaucoma by providing TMcells

Wi th an array of negfowilllerhese | ncluding matrix
net al | oprotei nase-1 (MW-1), nmatrix

net al | oprotei nase-2 (MVW-2) and nmatrix

met al | opr ot ei nase- JtdAdliih viiThe cl ass of MwPs

desi gnated as MI- MWs had not been characterized at
the tine the '059 patent was filed. At the tine of

filing the '059 pat wcal_ I-¥|§’t|ﬁ{/ﬂ_qé_gsi?ﬁ‘ét¢l¥a“ on of CelA

was suspected of beé rou by  nmeans of
autocat al yti c nechani sns al one. O her nolecules

specifically nmentioned in t 0 atent are basic
hepar i n- bi ndi ng gr OrPhP§9F'6’Fd°ﬁ§‘?8e growt h factor,
interleukin-1, interleukin-6, phorbol ester, calcium
ions, zinc ions, plasmn, trypsin, and am nophenyl
nmercuri c acetate
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 macromolecuies, inciuding
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
moleculés 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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Wopzﬁgi/ﬁ%%%%/ 029528 Accordingly, a need still exists in
t to provi de conpositions and nethods R(@/U$28@3/029528
treatnment of diseases ternmed primary open angle
gl aucoma. Summary of the Invention: Small organic
nol ecul es in accordance with the present invention
are therapeutically useful in the treatnent of
di seases ternmed primary open angle gl aucoma by having

a phar magdaHngly, &f el stlineXisis i tanart td prdtide EBMpositions
subject small oOrganic nol ecul es increase the

ar@ﬁéﬁgorﬂs%r He FEZNEH ﬁés}é&é@étﬁ%d %@FP@@PE’? Ea{\gléa glaucoma.

enzyme expresse ctiva
Gel A, Activation of GelA |leads to increased
degradati on of ECM and a subsequent increase in
aqueous outflow with a resultant decrease in | OP. The

S eftiPRcul es of the present invention are
al so useful in establishing nodel systens for finding
new dr ug $immall appgarsic nwlediles &s ascordante withthé peesent frevention
angl e gl aucoma. To acconplish the sane, the subject

arétRblapeltioalcusarliFifthe SreatPeHb61His agBadBhAEE pliMaiflopen angle
and tissues in vitro to effect increased expression
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of GelA leads to incréased degradation of ECM and a subsequent increase in
aqueous outflow with a resultant decrease in 10P.

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 utiiizing 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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hunmor has abundant 7 2 7 MAR 2007 WO
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MI- MVWP | evel s or activity in the cells of the outflow
system of the eye would make Gel A from proGel A locally
avai l able for proteolytic renodelling of ECM G ven
pioGelAnEnHantemert cEMT-MME! levelsrortdutivibgimothe ddiie of the outflow
ti ssues and organs of the body, it is not surprising
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an associ ation wth excessive degradatio

reased MVWP activity. Drugs to inhibit
'%H§@?§9F%u| d be useful as therapies for
di seases ssom at ed W th t t. | gss of nornma
function Rariansesy Wr Eat'eﬂéémgmm/mﬁﬁ'wes and

therefor i ncI udes therapeutl c methods of treating
ofgans efithaibody st isskeet suipdsing thet manydiseases avenaspart of their
MI- MVP activity and/ or expression using the small
pathgsiogy; amtassoglationafitt bxcawsheedégradatiembf BCM as a result of
Accordingly, it is an object of the present invention
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treatnment of pri‘mary open angl e gl aucofma.
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methods of treating 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
ofganic 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 freating particular diseases through cellular regulation of MT-MMP
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t hrough cellul ar regulation of MI-MW 8 2 7 MAR 2007
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i nventi.on, sonme of which are specifically described

and ot her sStilhanotheg ohigct ofhe presesb inveatipaisdtotprovidma method
‘the detailed description and clains that follow
@emanufadtubegesthall brganid mdiecules effettve infhe tfezitment 6Bprimary
detail ed description is provided to enable any person

Séh bAgleidlalidtimart to which the present invention
pertains to make and use the sane, and sets forth the

best d i '
ot the stoen YR dblectse dNERIRRaghs SR BRen
im/%nﬂg’n% s%fmes’g%a \lnll'lic?lraci%rgp%c{ﬁ%gﬁ? %Iegcsz’riéehoa tamd others that are not, will

become apparent from the detailed description and claims that follow.

Detailed Description of the invention:

The following detailed description is provided o 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 celis 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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i the enzymatic activity and/ or express
wooir?g‘{/(gz?%ore menbr ane-type matrix netal | oprot ef(;‘gfggzso%/oz%zs

(Mr-MwPs), or a simlar enzyme, expressed in the

trabecular nmeshwork (TM) of an eye to activate

Cel atinase A (GelA) for the treatnent of 9 2 7 MAR
prizpery open angle/ g2emABA.PCT/ US2003/ 029528 pri mary open

angl e gllaucoma. The use of the subject small organic

mol ecul esThé usbef thesabject smali rgamnicoolecules e fiengresent

cell nmenbrane expression of MI-MWs, and as a result,

in{/ehtice fdrvnéreRsingdeh memeraes expiddeidriefMATavVIVERG and as a result,
reduces the accunul ati on of extracellular matrix. ,
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an owers i'ntraocul ar pressure, thereby having
t.her utic potential | he . tr nent  of i nar, '
R e AR the B Rideasst Qo papgous and
smal | organi c nol ecul es of the resent, invention is
lowars iERQGARANRyessYne, tmﬁ%mah@vmptg@@%wom@ﬁ@l Bt thedreatment
MI- MWPs in the devel opnment of in vitro nodels, which
otprindnbepers adgierglabeomai scovery of new nedi cal
treatnments. In general, the small organic nol ecul es of

the presepn aduifsidl @8e P theal stbjict sRiall @rganit Molecules of the
di scovery of new treatnments for any ocul ar di sease

o AT LRt el SRR B o -

I\/ﬁ\rlmls Iin 8{qug\i/e ogr%réﬁp of! I%Svii% rﬁggelg,r\ﬁﬁﬁﬂtcoiuwggbisgg ifthe

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 invehtion are

generally represented by Figure 1 below:

10
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fromthe group consisting of oxygen, sulfur and G _

20 hydroxyl ated carbon group; Z is selected fromthe

group consisting of oxygen and sulfur; R, is branched

or unbranched and substituted or unsubstituted

selected fromthe group consisting of C6_25 aryl such

as for exanple but not imtedZto phenyl or naphthyl,

C3_20 cycl oal kyl such as for exanple but not Iimted

to saturgi ed bicyglic carbo clic or tricyclic

carbocycllc % )/oal enyl such as for

exanpl e but I mt e §Q “Unsatu bi cyclic
carbocyclic or ricyclic "car bocycl | R‘ans C3_30
het er ocycl yl ch as for exanple but not limted to 3-

t et rahydr of uraRyI 2-tetrahydrothi enyl, 4-piperidinyl,
2-pyrrolidinyl or 3- norpholinyl, C6_30 het er oar yl
such as for exanple but not limted to furanyl,

Figure 1

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

Zis sélected from the group consisﬁng of oxygen and sulfur;

R, is branched or unbranched and substituted or unsubstituted selected
from the group consisting of Ce.s arSII such as for example but not limited to
phenyt or naphthyl, Cs 20 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.a0 heterocyclyl such as for example but not limited to 3-
tetrahydrofuranyl, 2-tetrahydrothienyl, 4-piperidinyl, 2-pyrrolidinyl or 3-
morpholinyl, Ce30 heteroaryl such as for example but not limited to furanyl,
imidazolyl, quinolinyl, thiazolyl, indolyl, 3-thienyl, 2-benzofurany! or 4-pyridyl, Cs.

30 aryloxy such as for example but not limited to phenoxy, Cs.3p arylalkoxy such

11
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aryl al koxy such 11 2 7 MAR 2007 WD 2004/ 028538
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phenyl net hoxy, C6_30 aryl oxycarbonyl such as for

asfamgNaenpie butabt limited ¢ol phenyiapethbxy, Gqe aryiorydarbGiyl 30ch as

aryl am nocar bonyl such as for exanple but not limted

for xBTS Pyt Aot IRk Rpﬁé{ﬂ)hth%ﬁga%hylﬁﬁg)éb g@ﬂ%rglir%%arki&lfyl such

exanpl'e but not limted to” phényl me . aryl oy
a$ 1 xR g bR kel neBRisp Bk Crip eryiafiiein as
fofgo§ gfprlgiggﬁbg llrﬁﬁerg %Ehemﬁ%q?fgﬂa élg,oaér@i)o)wggér?gg%r gxuaCnI?ple but
phenyl met hoxycar bonyl, C6_30 arylthioal kyl such as for
neikimied tobenzay, Cosoraryiatkyiearprapsuchi aspios gyxampigsbgionot limited

aryl al kenyl such as for exanple but not limted to

tappienyimetdcarbon@t C3Q, anyalkbkysayborsyl shchasffor exarapiel lsut not
but not limted to phenylethynyl, C6 30 aryl oxyal kyl

Ii%ﬁél%g 6@2@‘%\2{1@%&&%3{!,”@[;_3(#151'ﬂthi%ﬁlléypsucﬂh 88 foraRine but not

_ I't hi oal kyl such as for “exanpl e but not

ki ht hj _
g8 Rt AOSREYER ot B PRI syt for expmele byt ot mited
t BRCRVBTAPREY i s ary PR GUETVRS Bk SAMIR BELSGORyRed to
C6_30 aryl al kyl am nocar bonyl such as for exanple but
phenylethymyt, &a-30 @rylapyalieyl |s19pé|@ﬂ forexatRiebul/not iggteshto

N- al kyl - N-aryl am nocar bonyl such as for exanple but
phenokymethet] Gy lerglatkyithidalikyt syttaas faroexempigthut 6680mited to

aryl am nosul fonyl such as for exanple but not |limted
phenyinmsththidrasinyh sty femrylalkoxyalkyl such as for example but not limited to
phenylpropoxyethyl , Cs.39 arylthiocarbonyl such as for example but not limited to
phenylthiocarbonyl, Ce.30 arylalkylaminocarbony! such as for example but not
limited to naphthylpropylaminocarbonyl, Ce.3p N-alkyl-N-arylaminocarbonyl such
as for example but not limited to N-octyl-N-phenylaminocarbony!, Cg.30 N-
arylaminosulfonyl such as for example but not iimited to naphthylaminosulfonyl,
Cs.30 N-arylaminosulfinyl such as for example but not limited to N-
naphthylaminosulfinyl, Cs.30 arylsulfonyl such as for exampie but not limited to

naphthylsulfonyl, Ce 30 arylsulfinyl such as for example but not limited to

naphthylsulfinyl, Ces.30 aryloyloxy such as for example benzoyloxy, Ce.30 afylthio
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C6-30 N-arylam nosul finyl such as for exanple but not 27 MAR 2007

wdi /Bz%d to N naphthyl am nosul finyl, C6_30
P¥onyl such as for exanple but not |i ni PEEUS03/029528

napht hyI sul fonyl, C6_30 arylsulfinyl such as for

exanpl e but not limted to napht hyl sul fi nyl, C6_so

aryl oyl oxy such as for exanple benzoyl oxy, CG 30
suttyas for @xathple PhERRAHEO0Cs 3 \iyRIKMHIR 86&8as for example but not

PCT/ 1JS2003/ 029528 such as for exanpl e phenylthio,

Iuﬁﬁe@@b ﬁlﬁé‘r’!}ﬂH@fMIMd’ éﬁ%%rﬂécﬁ%&y e@é‘gﬁérﬁla‘ﬂéﬂsd}@hyl such as for

l'imted to phenyl methylthio, ©6-30 arylacyl oxy,

[ kul I
RS fR ef onywﬁﬁ%b%&"éﬁ@ Pﬁ%?‘ﬁ“? At h@éﬁ“ as for
as f l.e hut n lim t
%Rﬁtm@“&@e% %tth sas'finyal%qoﬁw'ama@ﬁwbonv' such
such as for exanp not i m
a$ @mmmeéwnphhr@aad Fs@nglphtrty@rggylmlawppm Cée-30 N-alkyl-N-
aryl am nosul fonyl such as for exanple but not |imted
atytaminosulforysugh @syforekample boinyot,lindd® N-octyl-N-
N-al kyl - N-aryl ami nosul fi nyl such as for exanple but

ﬁehylhhﬁﬁdseﬂ#ohyl &sgywmkgm@vwhﬂﬁbmwlfguauIas f@ﬁe%}nple but

aryl oxycar bonyl al'’kyl carbonyl © such as for exanple b

nQP(/lrlnlté Iﬁlgbﬁst I-ﬁwr @Qgﬂﬁngptds%o %@{I&ﬁ]kﬂrtgo@?lﬁﬂcarbonyl
| thio. an

SURR A 1S SRR T HEien &o SReDBSTAaPE TR YaARonY, Coat

defl ned above V\,hen substituted is substituted wth ane
apyloyithie sueh Bs for exatnpleduit st dmiteddm naphthavipiithio and Ceso

consisting of Cl_25 alkyl such as for exanple but not
arylacylthib swachras iyl examplel bub nop fimited to Gen2eyltiikenyl such

as for exanple but not limted to nethenyl, propenyl

or oahdi3y as afiRéd ab&yswhen usubstitutédis sutastiplted wwith oreg or more
substituents selected from the group consisting of C4_25 alkyl such as for example
but not limited to methyl, ethyl or propyl, C1.25 alkenyl such as for exampie but not
limited to methenyl, propenyl or octenyl, C+.25 alkynyl such as for example but not
limited to ethynyl, butynyl or hexynyl, C+.25 alkoxy such as for exampie but not
limited to methoxy, propoxy or butoxy, Ci.2s alkenoxy such as for example but not
limited to methenoxy, propenoxy or octenoxy, hydroxy, carboxy, amino, C.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, C+.25 (N-

13



limted to ethynyl, butynyl or hexynyl, Cl_25 al koxy -27 MAR 2007

or exanple but not Ilimted to nethoxy,
W‘g?o /82?73{” but oxy, Cl-25 al kenoxy such as forpé%&%?()é/()29528
but not |imted to nethenoxy, propenoxy or octenoxy,
hydr oxy, carboxy, am no, Cl-25 (N al kyl carbonyl)am no
such as for exanple but not Iimted to (N

aliticarborylalkylyamino such & fatexample but not limited to (N-
(N-al kyl carbonyl ) -N-al kyl ami no such as for exanple

P A USRS, B ey i

BP0 AR UGS B SLEHSE 87 okl
IRy e, Bad G30a K e RV s 45 Rircagmiple but ot imited

azobenzene, sulfo, sulfino, sul {nr%dryl , .hal o such as
te dluckmethybor ehlowpsP HIigrarometivh Cxs tifiisomethyialkyl such as
hal oal kyl such as for exanple but not limted to

for exaropletthflloromethylprapyt, dpysdo anylalfyl socho ae tfhryexarmpleAsiit not
trifluoronethylal kyl such as for exanple

lifviitéd 1o pHEBAMENYT, T\ anPEudh & 10 aixkiiplé Batn@diniesd to phenyl or
exanple but not limted to phenyl nethyl, C6_30 aryl

RSP A SRS of Qe REEDMRCTo
By D B G B o Pl BT o .

di met hylamno, Cl1 25 (N al kyl -N-al kenyl)am no such as
digietiyiamnce Gas (NRKyHN-gikeaylamino such as for example but not

(N- et hyl - N- propenyl ) am no, Cl1_25 N-di al kenyl am no
ligoitdd tos(N-methyxiduppodpenyllamiono, Cips Nedialkenylamino such as for
N-di propenyl am no, Cl_25 al kyl sul fonyl such as for

exenplk ub nbt etted torNtdigraperpyiamincs @4f,9 aikylsudn@such as for

al kyl sul finyl such as for exanple
example but not limited to propylisulfonyl, C4.25 alkylsulfinyl such as for example
but not limited to methyisulfinyl, C4.25 alkylthio such as for example but not limited
to methylthio, hydrido, C+.25 cyanoalkyl such as for example but not .Iimited fo
cyanobutyl, C+.25 acyl such as for example but not limited to acetyl, C4.25
alkylcarbonyloxy such as for example but not limited to methylcarbonyloxy,
nitroso, C4.25 alkoxyalkyl such as for example but not limited to methoxypropyl,
C4.25 alkoxycarbonyl such as for examplé but not limited td methdxycarbonyl, Ci.

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

C4.25 thiocarboxyalkyl such as for example but not limited to thiocarboxypropyl,

14



but not limted to methylsulfinyl, Cl1_25 alkylthio 2 7 MAR 2007
or exanple but not limt ed to nethy ' -
W(ﬁ%?@%%g Cl_25 cyanoal kyl such as for exanpl ekéf/pgaog?/oz%zs
limted to cyanobutyl, Cl_25 acyl such as for exanple

but not limted to acetyl , Cl.25 al kyl car bonyl oxy
such as for exanple but not limted to . X
Creg alftyliieearbpnyhsuch ag for exammube beib nat ikoikgd ta butyithisisageonyl,
for exanple but not Iimted to nethoxypropyl, GC1_25
Cabkalkyktidiobanbphykalioh sash & forearambie tkuitnod tiiteidrtot ed t o
met hoxycar bonyl, Cl1_ 25 hydroxyal kyl such as for

l&:d?anyﬂéfhyi Icng %%dx?tﬁiﬁgér‘%h?%ddh aé fdir%éh’@b?ébut not

5 t hi ocar boxyal Kyl such as for exanpl e but not

"fbﬁ%"ﬂﬁ%%é%@@*ﬁ@‘%?%@%@%%%?A%O%'Qéa@ﬁ%@?%%%h 515 example

h i ut , not, |
byt AgH lmitestia 16 '@qarégr?&\méﬂ'h$lﬂta§?%n§m§mwpyk Goms N-
as for exanple but not limted t
alikyiswfamioybsucthas jorexapple but ret éln‘ktgd)t@ IN-oeihysuifameylc G125 N-

as for exanple but not Ilimted to

diaikyisutfanhoy cach asyfor example bukotyintitetctar Nalipyropylsylfamoyl, C1.25
such as for exanple but not limted to

N@H?B&Hﬁw'&hm'ébéwﬁb ROIOE mp FeUbditaHBR Yinite8ltb N-pREMNulfinamoy!, Cs.

5 N al Kyl sul f anoyl such as for exanpl e but” not
f
25ng§i 'EW‘SLWHW Eé{ﬁ ﬁgf @blﬁ&%qﬂeﬁi&) " it ed
N: aI kyl sul fi na
diBelyis il e & S i Sgmeli BY ﬁa&@wted t
Cl- 25 N-dial kyl sul fi nam))‘ such as for exanple
sHiiamoyimetayl, Co-2asulinamonialicy)| Suchasd9r examplesbut ot limited to
sul famoyl al kyl such as for exanple but not limted to
sy ifirfasmyjpresyh pminagzarbenyuCh izn amiyocarkgnylaliylsuph asior example
exanple but not limted to
but not limited to aminocarbonyimethyl, C+.25 N-alkylaminocarbonyl such as for
example but not limited to N-propylaminocarbonyi, C+.25 N-dialkylaminocarbonyl
such as for example but not limited to N-dimefhylaminocarbonyl, Ci.05
alkoxycarbonylamino such as for example but not limited to
propoxycarbonylamino, thiocarbamoyl, C..25 thiocarbamoylalkyl such as for
example but not limited to thiocarbamoyipropyl, C4.25 (N-alkyl)thiocarbamoyl such
as for example but not limited to (N-methyl)thiocarbamoyl, C1.25 (N-

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

dimethyl)thiocarbamoyl, aminothio, C1.25 alkylaminothio such as for example but
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sul fi namoyl propyl, am nocarbonyl, C1-25 2 7 MAR 2007
N bonyl al kyl such as for exanple but not _
W(filﬂr?l‘”?%ggst o ami nocar bonyl net hyl, Ci1-25 PCT/US2003/029528
N- al kyl am nocar bonyl such as for exanple but not
l[imted to N propyl am nocar bonyl, C1-25
N-di al kyl am nocarbonyl such as for exanple but not
not fiited ta prapytamimiotlyid aGi-ssoN edidiisiaminathi@ such as for example but
al koxycar bonyl am no such as for exanple but not

nbt limited té N-dipietbpiaiinsthiv) 0 aaicpoloalkyl seeh B fdyexaniple But not
t hi ocar banoyl al kyl such as for exanple but not

Ii%&{@g}té%ﬁ@ﬁé&@?@@ﬁp&ﬂ ﬂﬁE:gBW carbbeydic rin s, Gyzs cycloalkenyl

anoyl suc as tor- exa

slypfiae 3 efarhble ity e B RARIateeiopre- i oreveti

limted to ( di met hyl Lt hi ocar banmoy|, am not hi o,
CRIRO0YCl 995 f s EVIXK SURN 88 TPbPYaBIspE Hatlimiteditophenoxy,
MAR 2007 WD 2004/ 028538 PCT/ US2003/ 029528 not limted
Cuas sydpglkaxy sucth as foraaxarsplis- blitaiat jimitedrfotdyclopeatdxya€1.o5
for exanple but not limted to N-dimethylam nothi o,

cydloafkenyry sattk b forustaraplefut rot dimed tbwychplentdrioxy! ed
to saturated nono-, bi- or tricyclic carbocyclic

hEkdHa2cIoly, 25, L HEkaBLIN), ¢ oW HitéBahfisuEN 3ERbPeRkipRYut not

I'mted t'o unsaturat or tric

.carbacyc) i ' - I as. _for | e '
eGSR, PUfRy. faamof oBiesBHE e Bs e BhPss

for exanple but not Ijmted to cyclaopentoxy, Cl-25
heJRICGHHIRGHBIPS SUER assfor BxamplBILIGH MRS 10 PIRETEAO0 s

cycl opent enoxy, heterocycloxy, CL 25 heteroaryl oxy,
pmembnwﬂsdfenud,w- QUBPXQANHN-@XStpio¥Obut not  |inited

to pyridyl, pyridino, norpholinyl or norpholino,

het er Bg jscbrianched we sinbranched and substituted or unsubstituted selected
from the group consisting of hydrido, C+.19 alkyl such as for example but not
limited to methyl, propyl or butyl, C+.10 alkenyl such as for example but not limited
to methenyl, propenyl or octenyl, C4.1¢ alkynyl such as for example ethynyl,
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, Cs.15 heterocyclyl

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

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

16



het erocyclic am des such as for exanple but not

| to piperidino or piperidinosulfanoyl, N or
W&Si-oc%(%ﬁgﬁd N-or S-thioxo; R2 is branched or unBFHHEHW3029528

and substituted or unsubstituted selected fromthe

group consisting of hydrido, Cl-1o al kyl such as for

exanple but not limted to nethyl, propyl or butyl,
lidited do phieawlydr maphthy s Cé.er heteaopiyé sbch asdor éxample dut not limited

nmet henyl, propenyl or octenyl, Cl1-10 al kynyl such as

td furafyaimmidazeivh yiidolinyl) His2wiyl, Ahd G191 PYRIENY!, GVisérzofuranyl or 4-
Cl_10 hal oal kyl such as for exanple but not limted to

p%if:l?r Rt At ﬁ%@% %p&%[orﬂ%dﬁrpé? fféﬁ@(a‘jﬁ;ﬂ&?gt npt limited to

[ uor bnet cycl oal kyl s or exanpl e

b not limted to cyclohe | .or cycl ooctyl -15
nisfby B ProauhReSi Far Bl UM ASToniarda B not
.cycl ooctenyl or cyclononenyl. C6-15 heterocyclyl such
ligtiteaddp ethaxyphenyler tpxynaphtbyl, Co-1o alkyicashony skeh anjor
3-tetrahydrothienyl, 4- pigeridinyl, 2-pyrrolidinyl or
ezampliehot nehlimiteth tamethrytarbonll aspriopylcagzony,hyidooxycatbonyl,
16 2 7 MAR 2007 WD 2004/ 028538 PCT/ US2003/ 029528

ahhifibégrdohgl, BgoN-alRylandpddarionySuciDad Rireixafipé batisét limited to
as for exanple but not Iimted to furanyl,

SR oo 0Ol it s
Bt sRtbi Al GBS ROt bRpERTrBony. o

Lot o e vkt e s rad Bk e more substtuens
exanpl e but not limted to nmethyl carbonyl or

asr dgfinedaatioyeyfor Raydr oxycar bonyl ,  ami nocar bonyl, Cl1_15
N- al kyl am nocar bonyl such as for exanple but not

i m tRydstbvanched 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 butenyi, C4.12 alkynyl such as for example but not limited to octynyl or
heptynyl, C4.20 alkoxyalkyl such as for example but not limited to methoxypropy!
or ethoxybutyl, C1.20 alkoxyalkenyl such as for example but not limited to
methoxypropenyl or ethoxybutenyl, C+.29 alkenoxyalkyl such as for exampie but
not limited to methenoxypropyl or ethenoxybutyl and C.29 alkenoxyalkenyl such

as for example methenoxymethenyl or ethenoxypropenyl,

17
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N- but yl am nocar bonyl or N-propyl am nocarbonyl and 2 7 MAR 2007
Cl- 15 al koxycarbonyl such as for exanple but not :

WQ 200402338 0 net hoxycar bonyl or propoxycar bonyl PCBUS2(R3/029528
as defined above may be substituted with one or nore
substituents as defined above for Rl; R3 is branched
or unbranched and substituted or unsubstituted

sel ecingitR; &s @BTihd® abb P! na80BE isibiitaitedf witty éhbdﬁ,mé‘rﬁ&sﬁtuents

al kyl such as for exanple but not Ilimted to nethy

r V. nyl such as for exanple but not
aﬁidrﬂn%g étbgv%fteﬂlgﬁ%&gr butenyl, Cl1 12 al kynyl such as

for ampl e hut, not limted tq oct | ,or heptynyl,

o 2Ry M nrRRGasd and Stbifed & undiauliiby selected
t o nmet hoxypropyl or ethoxybutyl, Cl 20 al koxyal kenyl
froe Ahe graLpr caesHICOTivdrifet Quinzralkulbsiich as for example but not
nmet hoxypropenyl or ethoxybutenyl, Cl 20 al kenoxyal kyl

ligitgd tasmethyl exbutyl, €1bualkemyl suchrias dor éxample but not limited to
met henoxypropyl or ethenoxybutyl and Cl1_20

naétlmnzp@rqbrbpawl, EYchalkRyl fsUicheae? iR leka il BIHOXOt TR
or et henoxypropenyl, 17 2 7 MAR 2007 WD 2004/ 028538

EBA N R bt BB K iteg

' R4 X
et Mol L S S
o oI eh o i St oo, .

such as for exanple but not limted to nethenyl or

2p edtenoyxyalkenyl suchidsfoy exampie methemoxypronsnyl,Kid.s0r@oyl such as for
limted to

example but not limited to pheny! or naphthyl, Cs 39 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 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 R4 as defined above may be substituted with one or more substituents

as defined above for R;.
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met hynyl or butynyl, Cl1_20 al koxyal kyl such as for 2 7 MAR

e but not I|mted to nmethoxypropyl, Cl 20
O?@g@gﬁ(enyl such as for exanple but not |inFEEYSEY3/029528

nmet hoxypropenyl, Cl1 20 al kenoxyal kyl such as for

exanpl e net henoxypropyl C1 20 al kenoxyal kenyl such

as for exanple nethenoxypropenyl C6_30 aryl such as

for exanMast preferally,| Rnas defined p\bemq is seleatgdhfrdmithe group
C6_30 cycl oal kyl such as for exanple but not limted

cbAsRkbg bRbEShyITBEnzoyPi2; G@ﬂddmﬁlﬁétﬁyl C4-Q|@ﬂdb?@m"éth)gphenyl, 3,4-
rings, C6-30 cycl oaI kenyl such as for exanple but not

B e RS BhTS o mdhypfbp 5 S fppery, +
pgep§?¥pj]%?‘& ﬂ?ﬁéethﬂﬂny gdplt ger |3d|t (ra];Ir ah¥dL§1; :rjglalné: ’nyl or

3- norpholinyl and C6 30 heteroar such as
exanpl e bMosipreferahly &z as defipgd A ove,tﬁsglgg’@gq,ﬂrom the group
qui nolinyl, thiazolyl, indolyl, 3-thienyl,
cansisﬁa@bﬁcyand, cgclopep’gaﬁytj)phera[handurifhmrdmméd above
may be substituted with one or nore substituents as

defined alpust preferdtlly, RSad deftvbiR abo0é is YEle2fRHHréRARhS Group
PCT/ US2003/ 029528 I\/bst preferably, Rl as defined above

c ﬁsf‘sﬁh?g{cgg%ﬁ%??ragﬁ( roup consisting of phenyl,

enzo uor ophenyl , 4-trif|uoronethy|pheny|,

2l met ﬂ;?ﬁh@%‘f’?h %‘é&%&éﬁ#&@#@y&* RUER ketesismiiiom taggroue

2-thienyl . Mst prefer , as defined above is
@&%ﬂ@@fphﬁmltﬁ@% g é(ﬁ*‘g%sting of cyano,

cycl opent anyl , phenyl gl tri fJ uor onet hyl .
Also preferable is R”and R" fused in a heterocycllc ring

incorporating an amido nitrogen selected from the group consisting of pyrrolidino,
piperidino, 4-methyipiperidino and morpholino.

In the case where Rz and R4 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, alkoxyalkenyl, 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:

19
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Most preferably, R3 as defined above is selected from 27 MAR 2007
$§/§$§§ consi sting of hydrido and al kyl. Most
i ly, R4 as defined above is sel ected fPOHUSHE3/029528
group consisting.of phenyl, cyclohexyl and al kyl .
Al'so preferable is R3 and R4 fused in a heterocyclic
ring incorporating an am do nitrogen selected from
the group consisting of pyrrolidino, piperidino,
4- et hyl pi peridino 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 hydrigdo, alkyl, alkenyl, alkynyl,
al koxyal kyl, al koxydl kexnyl , al kenoxyal kyl or
al kenoxyal kenyl as |d i bed in detjail above.
exanpl e not i ntended 3 )
foll owi ng glyoxylonitrile,
Figure 2 below 19 2 7
PCT/ US2003/ 029528 O N , Ha
Addi tional small organlc conpounds of the present
invention are

An

Figure 2

Additional small organic compounds of the present invention are

generally represented by Figure 3 below:

Re
R N //

7

R (é)// \\\R

6 n o
\
\\.Y'///R7

Figure 3

wherein Rg is branched or unbranched and substituted or unsubstituted

selected from the group consisting of Cs.25 aryl such as for example but not

20



generally represented by Figure 3 below R8 R7 N R62 7 MAR 2007

Y R7 Figure 3 wherein R6 is branched or
Wéjﬁﬁ’?’ﬁﬁgﬁed and substituted or unsubstituted BETAS2YI029528

fromthe group consisting of C6-25 aryl such as for
exanpl e but not 20 2 7 MAR 2007 WD 2004/ 028538
PCTI US2003/ 029528 | imted to phenyl or naphthyl, C3_20

limyteldda pkhehyborctiapth§lp € axeyglbalkplsuahoas farmixaaple bat not limited
saturated bicyclic carbocyclic or tricyclic

t §éﬁ@§t\é@| BiSydlictahodydli Br &l cfialckfidyclic Hﬁé‘s 5@3 JonycIoaIkenyl
exanpl e but” not li1mted to unsaturatéd bicy

<4 zésgééf;é*érsgemn%‘fﬁwg%de@zﬁn%%%é&Rfc&aﬁcarﬁég&ﬁw o riyoi
t dr.of 2-tetrah

BRI 095/t MeSroys HE eI 95 forcanagspla Hhik PGk Y o 3-

such as for exanple but not limted to furan

tﬁ!tﬁ@‘@wii@iuy@nylantetbﬂthﬁiy@thIQan a&xﬂlgﬂrldmm&pyrroh%nvlmr&rw

2-benzofuranyl or 4-pyridyl, C6- 30 arylal kyl such as

nianpheliayipCesdheterozryll Sumtaajfdrm)qﬂmmg lbore noty/limiteb i3 furanyl,
aryl thioal kyl such as for exanple but not limted to

irA RO, N RGIRHY, |th|a§61y30n@dilyl B-trsrl, M@hz@f&rar‘fypbr 4-pyridyl, Cs.
exanple but not limted to phenyl propenyl, Cb

RN 3 R B B s

such as for example but not limited to phenyithiopropyl, Cs.30 arylalkeny! such as
for example but not limited to phenylpropenyl, Cs.30 arylalkyny! such as for
example but not limited to phenyimethynyl, Cg 30 aryloxyalkyl such as for exampie
but not limited to phenoxymethyl, Cs.30 arylalkylthioalkyl such as for example but
not limited to phenyimeththiomethyl and Ce.3o 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, C4.25 alkyl such as for example but not limited to methyl,
ethyl or propyl, C4.25 alkenyl such as for example but not limited to methenyl,
prbpenyl or octenyl, C4.25 alkynyl such as for example but not limited to ethynyl,
butynyl or hexynyl, C+.25 alkoxy such as for example but not limited to methoxy,

propoxy or butoxy, Ci5 alkenoxy such as for example but not limited to

21



but not limted to phenoxynethyl, Cs-3o0

MAR 2
W a#"&i"%gyl t hi oal kyl such as for exanple but not 2 7 MAR 2007
9 %0 phenyl nmet ht hi onet hyl and Co PCT/US2003/029528

6_3aryl al koxyal kyl such as for exanple but not

limted to phenyl propoxyethyl and R6 as defi ned above
when substituted is substituted with one or nore

methetioxy Usropensgy e betenbxpydrexyr carpoxy resnisioj Gg.20fN-
hydr oxy, carboxy, ami no, cyano, nitro, nitrate, Cl_25

fe Bigtindtlifife@do(R- et hyl ,
a'ﬁi"afb&%gmg%hc%%ﬁ%ﬂ&&ﬁﬁw sunch Ias| fo(r)t(exarrpl e but

méﬁiv%ﬁbéﬁ%ﬁﬁs”?&%e@ o ESBRAT 2 R M G BPovample
xﬁéﬂ%@f% u(}}%p%éth)g;qrg %gﬁfﬂﬂ?ﬁ%ﬁz% %'p:zg )@uch as for

but oxy, Cl 25 al kenoxy such as for exanple but not
alkymarmMaim)ammm sueR 2800V examnie byt ooighaited to (N-
PCTI US2003/ 029528 net henoxy, propenoxy or octenoxy,

m@! lcanpongiprdylaming) Oggo Yi2e $ueh ad forlexanipbde bl aofi lmited to
as for exanple but not limted to (N

{%&lﬂk BaRY | L0 Suifidrgf halo such as for example but not iimited to
N a

yl car bonyl) - N- aI kyI am no such as for exanple
d )
g i T IR et g i
t not Jimt N- h | ¢ | p

oo S vftﬁﬁu%@n%mf)@%ﬁs AR AR BB suon s

azobenzene, sulfo, sulfino, sulfhydryl, halo such m
fargexampieiitasametiapTopi, Ceserorasylaliyl sieh as FarsP@mmle Hivb not

or iodo, Cl1_25 haloal kyl such as for exanple but not
llmmdttethehylnﬁétbylr Qwi Apl such@s for epample but not limited to phenyl or

trifluoronethyl, C1.25 trifluoronethylal kyl such as
naphthyl, C1.2s N-alkylamino such as for example but not limited to N-
methylamino, C+.,5 N-dialkylamino such as for example but not
imited to N-dimethylamino, C.25 (N-alkyl-N-alkenyl)amino such as for example
but not limited to (N-methyl-N-propenyl)amino, C125 N-dialkenylamino such as for
example but not limited to N-dipropenylamino, C1.25 alkylsulfonyl such as for
example but not limited to propylsulfonyl, C..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, C4.25 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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for exanple trifluoronethyl propyl, C6_30 arylal kyl 2 7 MAR 2007

such for exanple but not I|mted to phenyl net hyl ,
woc%%yﬂﬁgﬁ/l such as for exanple but not | i ni t eBCT/gS2003/029528

phenyl or naphthyl, C1-25 N-al kyl ami no such as for

exanpl e but not Iim'ted to N nethylam no, Cl_25

N-di al kyl am no such as for exanple but not invited to
nitrason&l by bioxyalkylGiuchbag féraxanhplétalt ket jimjteditm enethioxypropy,
as for exanple but not limted to

4N Oxy EaffoRyPREIH A3 foFex@mSié_bifk nbit ﬁhﬁtbh 5 WatAbkRarbonyl, C.

such as for eéxanple but not limted

A S B B,
EEE ol IC YO S T e R

but not I|mted to rrethylthlo hydri do, Cl. 25
Covaarliaitkincashamy! sach as fesexameledist nasdimites todwtylthiocarbonyl,
cyanobutyl, Cl1.25 acyl such as for exanple but not
O1Lz§iaik;dthtau:aetmwalkyl(§ucﬁ€as Tar lexaogid bot hoidimisedto as f or
exanpl e but not limted to nethyl carbonyl oxy, 22 27

%/Eﬂi%ar%ﬁy [ 82 %@ﬁoﬂ@ﬂdéﬁ%@ﬁ/l q48p 48 for é)Eé?ﬁﬁle but not

5 al koxyal kyl such as for exanpl e but not limted

2 f
A P Tl .
for exa | e but. not

oS gﬁ%@sﬁ Yo rictiPsRbiosRfkemy ieeys syﬁ?'aexk sulfipafion. Tezs N-

such as for exanple but not limte
allrylgdtame peb@p ft Sior example taukmttllﬁmtﬁ,damﬂvethy@waa@yl Cs.25 N-

for exanple but not limted to butyithiocarbonyl,
diakkgisubiampii huchcas forexbaipls Ibus notlimited to Nediprqpydsdifatnbyl, Ci2s

not limted to nethylthiocarbonylethyl, Cl-25
Nlatkyigutfimaray! uchl assioe examplie butnatiphieedtdt NAsrbpylsulfinamoyl, C4.
25 N-dialkylsulfinamoyl such as for example but not limited to N-
dimethylsulfinamoyl, C+.25 sulfamoylalky! such as for example but not limited to
sulfamoylmethyl, C4.o5 sulfinamoylalkyl such as for example but not limited to
sulfinamoylpropyl, aminocarbonyl, C4.25s aminocarbonylalkyl such as for example
but not limited to aminocarbonyimethyl, C+.25 N-alkylaminocarbony! 'such as for
example but not limited to N-propylaminocarbonyl, C1.25 N-dialkylaminocarbonyl
such as for example but not limited to N-dimethylaminocarbonyi, C4.s

alkoxycarbonylamino such as for example but not limited to

propoxycarbonylamino, thiocarbamoyl, C4.25 thiocarbamoylalky! such as for
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[imted to nethoxythiocarbonyl, Cl_25 | 2 7 MAR Zuul

t hi ocar bonyl al kyl such as for exanple but not
W‘?F@%é‘&%{ o met hoxyt hi ocar bonyl propyl, sul f ano§fT/US2003/029528

sul finamoyl, C1_25 N al kyl sul famoyl such as for
exanple but not Iimted to N nethylsul fanoyl, C1-25 N
di al kyl sul fanoyl such as for exanple but not Iimted

exampleiqut ooy limited dortiyibcarSanesyprapyl, IGxLs (Nfalky)tbipcaramoyl such
as for exanple but not Iimted to N propyl sul finanmoyl,

8L for eXanpielbat il ikéd agrbyhetyDmiasarbamogk TR aubu!

not limted to N dinethyl sul fi nanoyl,

TR oty P 4ich 85 SR e bRl (0L 75, °
By EpisshyRthest. SeEiinino .z alkyERRHTE 8B 28 forprample but
O et s TR ST i
limted to N propylam nocarbonyl, Cl-25

netdiraited toaNidimetmiaminothis uCh.2asydloalkgsunhl as fonexamiple but not
limted to N-di methyl am nocar bonyl, Cl1-25

lrhited jo satucatet anome., bi4 @ ticydliccatkeayelie rihg*s, 935 cycloalkenyl
limted to propoxycarbonylam no, thiocarbanoyl, Cl_25

dlierosgfdazan i [ J i
T ycér%tsggglg?%%%ghg%ﬁ#g SRS, BHor tiyolig

' I - | kyil [ [ I
SR AR LR b 87 4 b A R B ARETRY by,
N- et hyl ) t hi ocar bapoyl , Cl-25 (N- .

G120 DA B T SXaEIIa b GPt Waliesh o CHlpPoRIPXYy, C1zs
limted to (N- dinethyl)thiocarbanoyl, am nothio,
eyicloalkemaxy suahras for @xemple but not limsitediid eydopentanoxy,
limted to propyl am not hio, Cl1-25 N-dial kyl am nothi o
etshoeysidxyr Cexahgtieeodryloxy, C1.25 heteroaryl such as for example but not
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 Ry 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, C1.1, alkyl such as

for example but not limited to methyl or butyl, Cs.1, alkenyl such as for example
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;o
not limted to N :.‘ii rrgt Pyl atrri nlo_t hi ;), OICtl- 25 ;:ycl ?aldkyl 2 7 MAR 2007
or exanple but no imte 0 saturate
W(ED@Q/O?S%%{ or tricyclic carbocyclic rings, C1P&5/US2003/029528
cycl oal kenyl such as for exanple but not limted to
unsaturated nono-, bi- or tricyclic carbocyclic
rings, Cl-25 aryloxy such as for exanple but not

but mot banited tpimatbenyl or@ropenyly Eh.aablkymnyl ssoh lasder Example but not
exanple but not limted to cycl opentoxy, Cl-25

lieitadowl methynyi sislityay, Cobs aH@Xplstchds ooéxdmplet it id? limited to

cycl opent enoxy, heterocycl oxy, Cl-25 heteroaryl oxy,

B o PORE oY ROl RSB G aB o il bl rEf imited to

'ﬁ%ﬁ?{@?ﬁ ﬂ?sﬁﬁr&){n&ﬁ??ggg{ﬂgr - %"ez?l )grfq%(g sgxl%:ﬁ asqf%r examp?e but not

?@P i di ngs ulfam)ry N- or S-oxo and N-or S-thioxo
l TodBERYY NP XBrRTPRENGLRIO EWASKYS LG g a&wltblqm:@s foeexamp|e
R7 groups may be the sanme or different selected from

b enad limited te orethylthiagpropykthisr orGictyithial Gyds:aliR8carboxy such as for
branched or unbranched and substituted or

exzrnie thut nbelimited es testhyltadoxyher SIS GatyIBarsoxy, Ci.os
hydrido, trifluoronethyl, cyano, Cl-12 alkyl such as

él@énﬁe?a’%ﬁ'@kye steR a8 %or dxdth n%l%%ﬁ%d’f‘ﬁh?ﬁéﬁ 18 rmé’cgfgﬁifl%gbx%rz

al kenyl such as for exa

p%’ggéﬁﬂggr%g&y gf?gtéﬁ&?c%?@if gg%s%l%}my?c&@ﬁ ffls Pfor exampie but

e, but mted to or butyn I, Cl-25

%‘3@%%@me@nv'&armnam oM OTREEYISaTDOKY, Crat

met hoxy, propoxy or butoxy, Cl-25 al kenoxy such as for
aminegliyl sueh asfonexanple bud not limited to aminomethyl, aminopropyl or

aminooctyl, Ci.25 alkylaminoalkyl such as for example but not limited to
propylaminomethyl, ethylaminopropy! or butylaminooctyl, C1.25 dialkylaminoalkyl
such as for example but not limited to dipropylaminomethyl, diethylaminopropyl
or dibutylaminooctyl, Ce30 aryl such as for example but not limited to phenyi or
naphthyl, Ces.3p cycloalkyl such as for example but not limited to saturated mono-,
bi- or tricyclic carbocyclic rings, Ce 3o 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, Cs.a0 heteroaryl such as for example

but not limited to furanyl, imidazolyl, quinolinyl, thiazolyl, indolyl, 3-thieny!, 2-
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nmet henoxy, propenoxy or octenoxy, Cl_25 al kynoxy such 92 7 MAR 2007
s for exanple but not |imted to nethynoxy,

w ?08‘&{9%?5%/ or octynoxy, Cl-25 al kylthi o such aBCT/&E2003/029528
exanple but not limted to nmethylthio, propylthio or
octylthio, Cl-25 al kyl carboxy such as for exanple but
not limted to nethyl carboxy, propyl carboxy or

berzgfuranplond-paidy 5Ce.g) amytaltikyl subhas feriekampld biit not limited to

exanpl e but not Iimted to nethenyl carboxy,

mfmﬁﬁéihﬁyﬂébﬁémtﬁylﬁﬂmﬁwg&aémwl533?12&1ch as for.example but not

al kynyl car boxy such as for exanpl € bu not limte

L AR o R B AT B RSB E PR G
SRIGHRSIDIRIR yien SR AP REEREle Bl lenis towsisatrated mans-, bi-or

propyl am nonet hE\)/I , ethyl am nopropyl or _
ticyslicatkylaiedtgarboayrlic sings aCkyd eyrlorlkylkgiboxy suchas fooexample
exanpl e but not l[imted to dipropyl am nonethyl,

tlit evioh Yimiteti rio joy dppentytmarboxyy tO. - wy dleatkenlicaffndOswihyAs for
such as for exanple but not limted to phenyl “or

ePBIE Bt nBIRACA Y LTbIshtoRYRAS ©F LHAERb S i Qch as

limted to saturated nono-, tricy

j ' - I f
GOERARNRL B 1 e B e LS HBLT s BERIRBR LR} sugh s for
reringp buf nRfirBRed fo heteroPikinmety Cewrmiivptamsuyas for
2-tetrah drothien¥l, 3- piperidinyl, 2-pyrrolidinyl or
escamlprby?( natlimitess tepapbthyiceshery, Ssah haterooyclyganoixy, and Cs s

but not limted to furanyl, imdazolyl, quinolinyl,

hetemavylgarboxpdatly las f6r exarapld buthatdimitted thiRteRMbphiyicarboxy,
2004/ 028538 PCTI US2003/ 029528 benzof uranyl or

I4_— py trérgyltaa aS@effedapbat kydy Bosbsttufadl witk @FR! &t ke SiWistituents
Imte (0] .

as defined above for Rg;

Rg is either

C— R1o or S(O)mRe ,

e

Q

R1o is selected from the group consisting of O, S, CH-'NOZ,
N-NO,, N-S(0),-CHs; and N-CN;
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phenyl met hyl or napht hyl propyl, C6_30 cycl oal kyl al kyl 2 7 MAR 2007
WoS ’% 053538 for exanpl e but not I|mted to saturated
RgZ or tricyclic alkylated carbocycl i cPET/H§A03/029528
C6- 30 cycloalkenylalkyl such as for exanple but not
l[imted to unsaturated nono-, bi- or tricyclic
al'kyl ated carbocyclic rings, C6_30 cycloal kyl carboxy
such @ds NexsRewligreby tmﬁJRem:fpups matetfased in a heterocyclic ring,
cycl opentyl carboxy, C6_30 cycl oal kenyl car boxy such as
thersamexamyl alsbincluds slibstitbedtstsuctyad furesiiapipie Gt ReX imited to
C6_30 heterocycl yal kyl such as for exanple but not

Hydﬂdbe¢1t19aik9t @1q9¥§ﬂ!eY19P‘0’101[2 M @?%S%IR&Q’AWI kgl o

such as for ~exanple but

AR a6 Char APk Ay RasdSiprioed in detai

het er ocycl yl carboxy, and Cr'30 heteroaryl carboxy such
Meor exanple but not linmted to

het er onapht hyl car boxy, and R8 as defined above may be
subst int istagdint@ger lesethan 3ramd substi tuents as defi ned
above for R6; RO is either C= Ro or S(OMB Q/ R o
is sai @cénaﬁ-.té% eetdehagy pup consisting of 0, S, CH NO2,
N-NO2, NNS(O2-CH3 and NNCN, 26 2 7 MAR 2007 WO
2004/ 028538 PCT/ US2003/ 029528 Q i s NRBR8 wher eby the
R8 groups may be fused in a heterocyclic ring, the

sane m sQ_inglude substituents such as for e l e
but not y| ?éﬁe? y ecﬁ gnoqecusies avmg he general structure o?(l-a‘lgﬂre 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, Rs is isopropyl and Rg is
——C=—Ryp

/

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

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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hydri do, Cl-12 al kyl, Cl1-12 al kenyl, C1-12 al kynyl, 2 7 MAR 2007
WOC?’l- 25 a| koxyal kyl, Cl1-25 al koxyal kenyl, C1-25

AWERBRIPAl kyl or Cl1- 25 al kenoxyal kenyl as desBETHEP03R29528

detail above; mis an integer less than 3; and nis

an integer less than 7. Preferred nol ecul es having the

general structure of Figure 3 above include for

exanple but are not limted to nolecules where R5 is

napht hyl (al pha- or beta-) or 2,3-dichlorophenyl, Yis

oxygen, both R7 groups are hydrjfdo, nis two or

three, R8 is isopropyl and is CRo Qwere RIO is

oxygen and Qis NR5RB w th“one R8 group hydrido and

the other hydrido or mat?yl-. Additionally, certain

nol ecul es of the present ipyention may exist in

different isoneric for rrB.(Cfx)e present invention

cont enpl at\?s aI"Rﬂsuch [ féblrdrers bot h'?h'ndi gi dually in.

pure for nd I n adm ,~Lncl udifng_srlacem c

m xt (ReS. Agal\t(i(b@ smal | orlgyan\ic (&)qﬁgunds of the

present inventipn are generally represented by Figure

4 below 27 2 RMAR 2007 WO 2004/ 0R8538

PCTI US2003/ 029528 / R12

Figure 4

wherein Rs is the same as defined for Rg of Figure 3 and may be

substituted with one or more substituents as defined above for Rg;

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

R11 is selected from the group ‘consisting of hydrido, C1.15 branched or
straight alkyl and C4.45 branched or straight alkenyl;

Rz is selected f;om the group consisting of hydrido and C1.15 alky!;

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

R43 is selected from the group cbnsisting of C4.15 alkyl, C.15 alkenyl, Cy.15
alkynyl, C1.15 haloalkyl, trifluoromethyl and cyanomethyl;

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

one or more substituents as defined above for Rg;
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0O (CHt RI1 1 R1I1 YI CHI LR (Oq(Og | I RI11

R11 Figure 4 wherein R6 is the sane as defined for R62 7 MAR 2007
W%?““ﬂ”é@i”e 3 and may be substituted wth one BETHISEEN3/029528

substituents as defined above for R6; Y is the sane as

defined for Y of Figure 3 above; Rl11 is selected from

the group =consisting of hydrido, Cl_15 branched or

st r ai B§tR+a) Qydndmdar€lha Sabienas lvedined fort Rgi Ryt Qeameny |

R12 is selected fromthe group consisting of hydrido

rés egwoﬂ:@,lre;;algo@esel ected fromthe group
consisti'ng of nitrate, YRL3 and NRBR9; Rl13 is selected

from Cl-15 al kyl, Cl1_15

al ke a@&ﬂ%@e%?{’t@ﬁ ggﬁj 15 hal oal kyl ,
trlfluororre g 6 norrethyl RB is the sanme as
defi ﬁéaanP "Jﬁs Ngt®% 3 and may be substituted with

one or nore substituents as defined above for R8; 28 2
7 MAR 2007 WO 2004/ 028538 PCTI US2003/ 029528

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? .

Figure 5

O=N

N
\ / \W/ N R3R4

Figure 6
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R9, Rio, Qand mare the sane as defined for R9, Ri o, 2 7 MAR 2007

respectively of Figure 3 above; g is_an
Wo%ot%@gzggﬂsl ess than 5; and t is an integer |esg8}"/ﬂg‘ﬂ)0§(_)29528

Addi tional conpounds of the present invention based on

principles of nonclassical bioisosteres, are

illustrated by the general structures of Figures 5

through 8 below R NCH NR3R4 2 R2 Figure 5 Z

RL' ~N//-N~WNR3R4 Figure 6 29 2 7 MAR 2007 WO

2004/ 028538 PCT/ US2003/ 029528 R ,,, N CH CH NR3R4 R2

Figure 7 R5

R’ N CH_
l\(l:/ TCAT SRR

R2

- " Figure 7

Figure 8

wherein W, Z, R4, Rz, R3, and Ry are as defined above in Figure 1;

U is sulfinyl or sulfonyl; and
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RI NI \C-W NR3R4 12 R Figure 8 wherein W Z, Ri, 27 MAR 2007

nd R4 are as defined above in Figure 1; Uis
W‘Bg?"f‘}?ﬁ'ﬁbaor sul fonyl; and 30 2 7 MAR 2007 VOPCTIUS 0031029528

2004/ 028538 PCT/ US2003/ 029528 R5 is sel ected from the
group consi sting of hydrido, cyano, halo,
trifluoronethyl, hal oal kyl, alkyl, alkenyl, alkynyl,

ar yl ,Rais\setsgted dtomo #e grdupecansistinggichydridoy kyano, halo,

cycl oal kenyl , cycl oal koxy, cycl oal kenoxy,

thﬂh@lfométﬁ*lyhalohﬂtwfaIWCéIRéMyI ah@hgr Y1y sl alkoxy, alkenoxy,

het eroaryl oxy, as further fined for’ substituents of

égﬁk 997 B0, R B o
ST S BI  R L T o 1

Figures 1 through 8 by the synbol " ". The invention
€npl ates all such isoners both individually, in

pure formand in adm xture, including racemc

m xtures. Exanples of small organic nol ecul es of the

present invention include but are not limted to :

adenyl yl d9ettaisesniaiCprganic tompoands offi trespfesentinesntion may

exist in different isomeric forms, in particular, isomers related to an oxime
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 adenyl))l 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'xylznonenal, interleukin-11, angiotensin 11, N-(6-aminohexyl)-5-chioro-1-
naphthalenesulfonamide and oxidized low density lipoprotein, cyclic adenosine
mohophosphate (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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but not limted to 9-(tetrahydro-2'-furyl)adenine, 2 7 MAR 2007
w(%w% deoxyaden03| ne and m conazol e, phospholi pase '
? P_ 8activators such as but not limited toPCT/US2003/029528
rOX|thronyC|n fluoride ion, bradykinin, progesterone,
endot hel i n, vasopressin, 4- hydroxynonenal,
interleukin-11, angiotensin |1,

si¢h( 8s &nophxb&pmiﬂ)i iccaaidhiaond @hbsphatndht: lzeidefR¥s)uddntainivigdalkyl ether,
and oxidi zed | ow density |ipoprotein, cyclic adenosine

ohvngPéthepiikatesTalidr thawesles bonds %fné%glréiiﬁﬁ’?l guamdlne protein

activators such as for exanple but not |imted

BAGE PPIACLs S0P 8 Kt g?y@éﬁg?/"@'tgﬂ%&'@i?ﬁ and 1
B 0sa bR Sl REdGRsedu forkarids: Wptkla fhaspariase

acid and phosphatl dic acid (PA) containing alkyl
insiilars sueh ag for,exasnpierbut nek @u,igd tavaeadiumhsaltsssush as
bonds and pyrazi noyl guanidine, protein kinase A
potaisisivim bispermxai( AQ-nanamﬂunﬁhe)diamaﬂate iandtdipbtassium
(N-[2-((p

- bighermei(piselindi pxovanaddty| inobrbdues! uw@ﬁubﬁgquhéaawbﬁo@uons
prote| n phosphatase inhi bltors such as for exanple

EI ﬂbsﬂa?d% %‘.ggh e YA ?’o ‘f\hni"{’r%soglgflﬁé Shd' 6-

I speroxo(1 _ henant xovanadat eda
dﬁs‘e@%@ﬁ‘@é“%%gf:ﬁ@ﬁggéf?@ﬁ@%?pﬁo%%b%ﬁ@% GRbihfyarolase
Pﬁ?@ﬁ&fggﬁﬁmw S'Nhrﬁst fos examnle Rt Reldimitest to propranolol,

d| hydroxy- N-net hyl - N-ni trosoani | i ne, phosphatidate

teiranaine mpepadrnee desmethylimipramiae; dﬂopromqﬁmqaand desipramine,
as for exanple but not limted to propranol ol,

Rhet activatore suck pador examplesyattrivg linted rtarsphmgosme -1-phosphate,
chl opromazi ne and desi pram ne,

lipid lowering agents or hyperlipoproteinemics such as for example but not limited
to 2-tetradecylglycidic acid, 5-(tetradecyloxy)-2-furoic acid, 3-thiadicarboxyilic
acid, 3-(4-methylpiperazin-1-yl)-1-phenylpropanone, 6,7-dihydfo-5H-
dibenz[c,elazepine, 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- |

| (triﬂuéromethyl)phenyl]ethyl]amino]ethanol benzoate ester and 5-

methylpyrazinecarboxylic acid 4-oxide and concanavalin A (Con A) receptor

lingands such as for example but not limited to acetyicholinesterase and
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Rho activators such as for exanple but not limted to v
. . T : 2 7 MAR 2007
W(E @)IB%%& ne-1 -phosphate, [lipid |owering agents or
g 4Pt pr ot ei nemi cs such as for exanpl e but PE&{US2003/029528
limted to 2-tetradecylglycidic acid,
5-(tetradecyl oxy)-2-furoic acid, 3-thiadicarboxylic
acid, 3-(4-nethyl pi perazin-1-yl)-1-phenyl propanone,
cémplemanyidprotéihtiqdi benz[ c, e] azepi ne,
N- 2- n- but yl i ndazol one, 4-phenyl -5, 5-di car bet hoxy- 2-

Py r ghedEmAIN8rganic molecules of the present invention are described in sti
4- (4- hydr oxy- 3- 1 odophenoxy) 3, 5 ) odohydr o are described in stil

R R A N PR PR

(trifluoromethyl)phenyl]ethyl]am no]ethanol benzoate
ester and 5- nethyl pyrazi necarboxylic acid 4-oxi de and
concanavalin A (Con A) receptor |ingands such as for
LE tuSmadkmplegules that increase iexpressioprorsactivity 6Pa cell-
2 7 MAR 20Ut WD 2004/028538 PCT/ US2003/ 029528
assogiated compohentwithogelatinaseraddtivityg detectsd g eScéli-based

the present invention are described in stiTT —greater
sepééning dsdayt) ‘ i8Y6f S tHibBkptolide 8hbstrate.

". > ' > CA [ -' > C X . C . . C \V V ' A

cell - associ ated conponent with gel ati nase activity,

detected using a cell-based screening assay that

nmeasyr es_hydrol ysis of a thi.o tqlide substrate. A. .
Thi o@pﬁﬂé&%ﬂtﬂ@%}ﬁaﬂﬁsea tRietedt qeﬂﬁssgalaieqagelannase activity
gel ati nase activit ascri bed to MI- MWP: Rhesus nonkey

™ CQSEBbﬂtOMTI-NM%d and mai ntai ned for at

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 caif 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 médium such as Minimum Essential Medium (MEM) containing

defined supplements as described by Schachtschabel and Binninger,
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| east two weeks in 96-well mcrotiter plates in a
W(?/éog%ﬂis di um such as Dul becco's Mdified Eagl es’ 27 MAR 2007
plus 15 percent (v/v) fetal boV&HES2003/029528
serum (FBS) containing 1% bovine calf serumor a
medium nore suitable for endothelial cells due to its
| ower serum content such as MCDB 131 suppl enent ed

Wi t hZefrGlerohedli 26:2481(1993)0 buhpeieabingsihg albds=d mddis® such as
FBS or bovine calf serum and defi ned suppl enents as

deschjcyed 1@ cd?ﬂ&ﬂkﬁ%;’%?) d"%.foﬁpl%@e?'ﬂst bechEid Hf e nce of

Dev. Biol. 23:481 ys be ore nol ecu

t est rum

fr oc EPRT sdBsiet @#ﬁ*ﬁ*%ﬁh I8ty Pafibed i 2 Founds
cont ai ni.n def i Ierre ts as cri.pe

S hoghd SERaHSF oh S SaTHE I GBEG SO alRklIse 6o 1€ sush as TM
2004/ 028538 PCT/ US2003/ 029528 Z.f.CGerontol . 26: 243
(199%plls Bsie giakieenanprplitesatice mopalayer wiile wptimizing #xpression
MCDB 131 contai ning defi ned suppl enments, because of

t he absativesipiictural tatdffanctivnas attribatese Urilbss specifichlilyirted, all
or conpete with test conpounds and because of its

abi | 'nﬁdeé&e%é’t&@%r&'ﬁ@éé}éh'a@ stbblk@olﬁﬁbh§ lrﬁﬁ'lﬁﬁbtﬁfi sUifbxide

cells as a stable, nonproliferative nonol ayer

opt| [ _ .

7 UnotP I B iR SBnodr SOIcEibiteL, TR sBiea wegp stored in

nol ecul es t st ed re red a ck ,sol utio

o e SR D OeaRREL SR, In sUas the maIAeIas DR

of 10 ng/mM . The stocks were stored in a dessicator

at - Toolgees seresiilytagsto finah coreantrationsof 93 ugimleand 1Hug/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 experime.ntal
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 KCl, 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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nol ecul es were diluted to final concentrations of 0.3
W(Jgg{é)m and 15 ug/nl in a sinplified culture medium 2 7 MAR 2007
Y83 Anes' nedium call ed Concanaval i n APCTIEBR093/029528
condi tioning medium (CACM. The nonkey TMcells were
i ncubated with the test nolecules for 48 hours.
Control nedium of CACM plus DMSO and a positive
cont mitroberzbicacid/(DTNE) frofn pl twenBMifiesdReX) toricdntrated DMSO
paral lel. At the end of the incubation period, the

ex peskdBKYodive oS ertHl dded ddchvdPand Webt itdibated at 37
buffer that" is part of the thiopeptolide assay

m xt / 3.5 mol/L

KOl | Wf@é%%#@b%ﬁ%%%mﬁh%%ﬁa@?- pH 7.5).

Next 100uL - of oubly (2 concentrated m xture of

t he t hi opept ol ipgé;?%l?ﬂgloﬂ‘gné?wgéﬁ?n Refigd: by means of 20x)
concentrated DVBO stock, to give 1 mol /L final

conc SReckophelp-metishnigtegeaden dae apticaltdensity(OD) at44@ mm was
(5,5 dithiobis(2 34 WO 2004/ 028538 2 1 MAR 2007

PCT/ ds2€rodinéd $&rashahi welbbfterzautonsaticcsubtrabiion bf aighk value for a
twenty tinmes (20X) concentrated DVMBO stock to givel

Mol Akgli dwHtSinfRPRActSN ARRlrevBLt wRRGUMESIR. iT'?'fégé\%rSSe &D at the

37 degrees Celsius for two hours wth gent

agi t ag ¢ t gqTe t] ri . P
raananBiourtnd pinRf efh (el MAlBUiR ¥ fibpffitos in wipiicate
optical density, ( at 410 nm wa det erm ned for -
each W& ‘Faelﬁﬂ“"?'@/d' aﬁ?% ﬁg{qu}'a]ttglg\b\yrfx%mstp%e@p tq bs 2 meagyre,ef cell-
for a well containing reaction m xture but w thout

cel | |ssopiated, MTaMMRIeVel, agwivalently 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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two- hour end point for each test nolecule at all 2 7 MAR 2007

w(gg{?o‘@nt rations in triplicate was calculated. This
P&%% on was inter preted to be a nmeasure ofPCTAIS2003/029528

associ ated Mr-MWP | evel, equivalently defined as

either its activity (a catalytic property of the

enzyne) or expression (nunber of functional

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

sanpl e conpared to the CACM control reflects the

ef f g | FenfRiorimARSRahRTholBliEHtd: RoocBRRPIAMS 28hvity:

nol ecutes—T1retrct |||g rcreases +h—ivi=1
an alternate end poi nt i ,_one se
the mean rate cel WS'é?r ’ﬁ%%S%C% g%gqﬁcgwpns of
(rmean V), cal cul ated fromthe best |inear fit of the
dat a MQJeewes bydneans,ef simultanepys agdilionn flomeeparatenstacks, to
are taken every five mnutes with the first and
possiindupatiantmediom. poi nts, that do not contribute to
a good linear fit, routinely elimnated. 35 2 7 MAR
2001 WD 2004/ 028538 PCTI US2003/ 029528 B. Testing of
smal | organi c nol ecul es for associated Mr-MP
activity: 4 TM gghd LiboRyPARGE hEmEThGEHLES: and
conbi nat i eous
addition, from sepaga I ncubati
1. Piperidyl car bonylp?ﬂ ﬁ Ebw Hgnlﬁtﬂ)%@mrgé)lecules are
Pi peridyl carbonyl nitrile oxinme nolecul es ar
synt hesi z&Yniesiedas grsgripgduind).SpRatent N{IU'HB%H 453,974
4,453,974

incorporated herein in its entirety by reference. Results from

molecules tested are set forth below in Table 1.

36



incorporated herein in its entirety by reference. 2'7 MAR 2007
Results from nolecules tested are set forth below in
W 204028538 36 2 7 MAR 2007 WD 2004/ 028538 PCT/US2003/029528
PCTI US2003/ 029528 Table 1 Ml ecule Conc. unol/L
Percent Activation Over control value ‘1 0.9 48.1 Meo
47.3.1 260.4 MeOOCN 2 1.0 33.8 51.1.1 420.5 OF
CN 3 0.9 14.8 42.9.1 350.1 Pho CN 37 2 7 MAR 2007

Table 1
-Molecule Conc. umol/L Percent Activation
Over control value
1 0.9 48.1
MeO - 47.3.1 2604
MeO o .
" CN
2 1.0 33.8
51.1.1 420.5
F o '
!
N\O/J\O
F CN ,
3 0.9 14.8
42.9.1 350.1

) e
N
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WD 2004/ 028538 PCT/ US2003/ 029528 2. Aryl oxydi al kylurea 27 mam 200?
nol ecul es: Aryl oxydi al kyl urea nol ecul es are
WQNE/MBEI, ed as described in U S. Patent NuMbRET/US2003/029528
5,021,429 incorporated herein in its entirety by
reference. Results from ol ecul es tested are set forth
below in Table 2. Table 2 Ml ecule Conc. unpl/L
Percent Activation Over control value 4 1.0 5.9 49.6
73.4 OHI1 i-Pr Il I O</NYI1IH2 0O38 2 7 MAR 2007

WO 2004/ 0 8538/,5’ r8 l]e 2 - Continued
Mbl ecul e €& ion Over control

value 5 1.1 16. 4 57. 4.9
( )Ar%xydlaﬂ(y?urea 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
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rrao 6 1.02.2 52.4 207.9 i-Pr yNH O710 . 2-: MAR2007
w-&@% 49.2 274.0 i-Pr O-~-N G ,,NH d CH3 39 27" _

Ol\ﬁ& % WO 2004/ 028538 PCT/ US2003/ 029528 3PCT/USZOO3/029528 :

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

3 Mol ecule Conc. unpbl/L Percent Activation

Table 2 - Continued

Molecule " Conc. umol/L : Percent Activation

Over control value

5 1.1 (-16.4)
8
6 1.0 2.2
52.4 207.9
1-Pxr
P NN e YNHZ
N (@]
7 1.0 (-7.9)
49.2 274.0
_i-Pr
' 0
N
cl o " \\/
t 4 - _NH
CHsy
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Over control v:aI ue .8 2.6 2.9 CL NH12.98 12.7 | = 97 MaR 2007
WO]%)% 652%5#“ 8 9 1 18 21.4 118.44 82.4 NH /N~NHKNH 2
Y R 2007 WD 2004/ 028538 PCT/ US2003/ 028&HES52003/029528
Table 3 - Continued Mol ecul e Conc. unpl /L Percent
Activation Over control value 10 0.3 (-0.5) d
76.28 75.5 NH\ CH\NH k" NH 2 11 1.14 (-20.9)

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 JJ\NH 64.91 54.3
c1 B % 12081 106.8
9 1.18 - 214
118.44 82.4
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'Cl 57.22 88.1 ~[NHCHNNH' \SCH C 312 1.05 3.2 2 7 MAR 2007
Cl 52.53 101.6 NH NH NH NH2 C1 OH 41 2 7 MAR 2007
WU 28538 PCT/ US2003/ 029528 4. Tri cycl i ¢ PCT/US2003/029528
nol ecul es: Tricyclic nolecules are conmercially
avai |l able from Sigma Aldrich Corporation, St. Louis,
M ssouri. Results from nolecules tested are set forth
below in Table 4. Table 4 Ml ecule Conc. unol /L
Percent Activation Over control value 13 1.1 74.6 CN

55.9 68.5 Table 3 - Continued
Molecule Conc. umol/L ' Percent Activation

Over control value

10 0.3 (-0.5)

c1 76.28 755
S,
a0

2
11 1.14 (-20.9)
c1 57.22 88.1
I
AN
CH °NH “gcy
C1 3
12 1.05 3.2
52.53 101.6
C1
NH
we L
, NH NH2
C1l OH
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/I N. S 14 1.27 7.7 63.49 115.6 1\ CO\NH2 42 2 7 27 MAR 2007
MAR 2007 WD 2004/ 028538 PCTI US2003/ 029528 Regar di ng
WOHIYPTRE D readings in screening assay for MCNMEF003/029528

since sone col or devel opnent takes place in the
controls, the control OD readings are above zero
reflecting a constitutive | evel of MI-MW expression.
Negative values may |ikew se result from an
artifactual interference in reading the OD at 410 nm

due in par4, to %@ﬁ@mgcmégperti es of the test E
conpound, “Of roma ross of cells in the well. It |s

| i kewi se possi bl e that

a test compound at ﬁcﬁﬁ?% I%‘?“%%r?@%ﬁbﬁﬁ?%ﬁ?"}'@ya %ble from
hour s, s of rotein

mol ecul es%ﬂ”&é@&g%f’ {Atiap, St lt-cH-i’% olgmhastifs from

with the control. As illustrated by the results set
forth aboweolesulesdestestarecet foith belear cTablesk i cs are
apparently crucial for activity: 1) the piperidine
ring; 2) the carbonyl-oxi nme backbone; 3) the nitrile
function; and 4) an aromatic ring attached to the
same oxime carbon as the nitrileTghickeW se, certain
functional groups

Molecule Conc. umol/L Percent Activation

Over control value

13 1.1 74.6
/ CN 55.9 68.5
_ / ] _ o
~ L
\S
14 1.27 7.7
63.49 115.6
|
CONH2
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attached .to the aromatic ring increase the activity 27 mar 2007
wé tpe conpound. 43 2 7 MAR 2007 WD 2004/028538

%@Pﬂ%‘é%sl 029528 EXAMPLE 2: Smal| nol ecul es PEBAUSPFE29528

a synergistic effect when used in conbination, with

each other or with the lectin Concanavalin A, on the

i ncreased expression or activity of a cell-associ ated

conmponent with gelatinase activity, detected using a

cell -based screening assay that measures hydrolysis

of a thi oﬁngﬁémiééjgeé% 6 ?eaqﬁ?&m%%@ﬂg RAst5P ForMT-MMP,

binds to nos roups on ce
.gycoproteins., Because of its tetraval ent nature A
SR AP UGk devagP RN, GresIpIaks bh i canols, thé cSntrdi 8D
"receptors,"” possibly in the form of heterogeneous )
reaglingsRrecabovezera reflecinga censiitutive fevel atMdMMP expression.
expression of MI-MW with concomtant ability to

Negaiivavaiups ot/ likewish eesudsivonsan adifacteakinterterepce ereading the
magni t ude of zynographi ¢ bands and by thi opeptolide

OBS 88410 hfn, ¢eean PRPeBdDorbaride prdpesticdf dfethe sestfcompound, or
co-activation using a subnmaxi nal dose of Con A plus

rORFAIAIRLr IS T theTBIL' HTDNREWASE pdWinIgWatdls ATPIsUNYS iREubation

actrve by itself,” are measured Tn the subjec

wilf 2 58! EOmpBIO 5t A hastORF bor G teRIBE e R0tk berpaes a net
to MI-MVP: For the coactivation assays, follow ng the

loseeafiMT HMMY? Rrotgis malgeules or reduced activity of this MMP compared

with the control.

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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2''7 MAR 2007 WD 2004/028538 PCTI US2003/ 029528 set :
forth above preceding i ncubation with test conpounds 27 MAR 2007
WO 0SS e 1, cells subsequently undergo onePGF/USHE3/029528
followi ng protocols. Protocol 1. Cells are incubated
with a particular test conmpound for twenty-four hours.
~This incubation period is followed by a second
twenty-four hour incubation period, in which the
culture mediumcontaining the first test conmpound is
conpl etely replaced by nmedi um containing 5ug/m Con
A. Protocol 2. Cells are incubated with a particul ar
first test conmpound for twenty-four hours, foll owed
by a second forty-eight hour incubation in which the
nedi um containing the first test conpound is
EXAMPLE-2: Small mplacules that have asynergisticeffee, when used in
A, as descri bed above or a second test conpound.
combinationzwitbeeach ather orwith the lectin Goncamavalin Anopithe
a test conpound together with 5 ug/m Con A for

irierdasedi elpressiomsor detivity of zotell-assdbiated voipsotierit with
ug/m Con A are run 1n parallel as described In

a"&e’ilhbéélﬁﬁﬁc%‘?ﬁﬁ § -as

007

ﬁ%ﬁé@ﬂ%ﬁa%gwﬁaeﬁw Lpbfgfdi05e 11 Exarpl o

jes

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



with a CACM control, the results are conpared with 2 7 MAR 2007

sampl es using Con A alone, or with a single test : -
_W%Ej‘:{%@%ﬁ%‘; as described in Protocol 2 above, asPEBUS2003/029528

forth in Table 5 below. Table 5 Ml ecul e Protocol

Conc. umol /L Activity (%increase (with Con A unless

over Con A above, or as other noted otherw se) w se

d LA . - 70.
126) pbiohidnh Robe ot o i o

6 and 3.2 . 4 :

ve1 15 1 b s dgnbntyadneBho i 2 B talontnty Artacks.

formfor adm ni stering one or nore* snmall organic

... Ml ecules of the present invention to.increase

Gel ati nase A activity in ocular cells is through a.

phar maceutical ly acceptabl e conposition conprising a

phar maceuti cal |y acceptable. anobunt of one or nore of

the fol | ow ng: 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 S5ug/mi 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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one or nore small organic nol ecul es or one or nore 2 7 MAR 2007
drates-of the nolecules; one or nore snmall organic
WO HEHE or one or nore acid addition salts PET/USHN3/029528
nol ecul es whereby suitabl e acids include for exanple
but are not I|imted to mneral acids such as
hydrohal i c .acids, organic acids such as acetic- acid,

ieqaivaléhtiyho ehost i Bxanhpledl.y Irsteatb bEcafigarisarost thel OD values
rel ease properties. to their salts, such as .panoic-

\A@ﬁi 4 CACNLAifl 3heﬁ8élﬂtsséf‘é' éorﬂpgq'@ge\ﬁirt% ﬁg@?ﬁeﬁsﬁsﬁmﬂg Fqugﬁ alone,

nore base addifion salts o

sui.t.able salts inclu those r fro i_nargani ¢ .

o} YulrES shalé bt o fimabi s ST ot 2 B B Setgprtn in

al koxi des of the alkali or alkaline earth netals,.
iRel®ses. such as nmono-, di-, and

trial kyl am nes, al kanol arni nes,. al kene-di am nes,

phenyl al kyl am nes, cyclic saturated bases, cyclic

unsat ur at ed- bases or al kyl am nes form ng quaternary

salts. The organi c bases form ngTablels ' salts are of

suitabl e nol ecular size to be therapeutically

acceﬁ\gélghﬁle Aci ihogdlth) Pasecgildidrham_sal ts in. activity (% increase
accordance with. 47 2 7 MAR 2007 WO 2004/ 028538

by conventi onal means kndWbGON ARRUESEL ;| | ot YGiLA above.
art.

or as other-

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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| f such pharmaceutically acceptabl e conpositions are 27 MAR 2007
formulated as a sterile solution or a suspension in
wat er or ot her aqueous nedi a, the above formulation
woul d | i kewi se include physiological salt solutions
whereby the pHis suitably adj usted and/ or buffered

and the tpnici t ab usted for: ti -
absor pt i 6h0 Qﬁeé{?'?tz kﬂl c{rérnésgéréng 9n®rh P%Eﬁ"@@gaﬂlc

t he S|te of action on or within--the eye. If such = .
~maleciles Ok the preseqt kveationis 'E‘%Qﬂﬁ?o@ﬁ'larﬂbﬂﬁe Aractivity in ocular -
- fornul ated as a non-aqueous sol ution or -suspension,
celisis thtangh a phatrhaceutically atdeptabletorapositian compaisingid |,

an organi c solvent or methyl .sul foxide.- Al so,

phafnaedutidallp acoéptabie. ambentest one uEsiore bf mubrlolvlrlgevvi se
i nctude ecycl odextrin, a detergent or --ot her non- tQXIC

phabﬁégﬁ%br“eaémSKB n& BYﬁlo?é"rlX}ﬂrét Bsf tehe

nencoval ently wth |o egradaﬁﬁe or a nonero
ul ati ng substance such as a polyner, as known
' mcﬁ%&ﬁﬁ%se skilled in the art. The small organic
’ comBounds of the gresent lﬁ%%l on-are adm nj stered :
| PR A THPreRBAY t%"lﬁl@l? A6aNe Pr mare @@rd/a@eﬂ%ealts
ti ssues of the : trabecul ar” meshwork of the eye. '

of irer moleculgs wherehyesuitableyacigds inaluds fakexampie bHbaresnet |
or gani c ‘nol ecut es”of the present invention include for-
limitedrtp Inaineral agids sush ad hydrobalic acrdppongaato acidesuch as acetic
externally appl ied eye drops, ointnents or inplants, °

acldypeatidsiwkich ans epaiirngly sokibleihd impantsiewisélease @roperties.
- sustained-rel ease inplant into the 48 2 7 MAR 2007 WD

to Wéé)@ 38éh BQHaHﬁﬂ@Q&lo@%ﬂé%

one or more small orgamc molecules or one or more’ base addltlon
salts of the molecules whereby surtable salts rnclude those formed fromi
morganrc bases such as hydroxldes carbonates blcarbonates or alkoxrdes
of the alkali or alkallne earth metals. organlc bases such as mono-, di- , and
g 'tnalkylamlnes alkanolamrnes, alkene dramrnes phenylalkylamrnes cycllc
satr_.rrated bases, cycllc unsaturateo bases or alkylamrnes fonmng_quaterna_ry

- The orgamc bases forrmhg such salts are of smtable molecular

size to be therapeutrcally acceptable. Acid and base addition salts in

'aocordance with.
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anterior chanber or sclera of an eye, external 2 7 MAR 2007
application on the scleral surface of an eye and/ or
ngﬁqugw ation as an adjunct pharnaceutical t PERTH20M3/029528
at the tinme of surgical treatnent for glaucoma, as
with filtration surgery. Various forns of delivery
i nclude single or multiple dosages such that an acute,

tﬁbq:Srtasémrli‘ﬁ/eﬁtfd)(r‘ﬁVa’{’rIQYpréﬁé‘l‘é‘@!l%)ﬁE c@ﬁﬁérﬁfo‘ﬁﬁﬂm‘éﬁ% k%wn by those
intermttently over a specified tine frame coul

ék?lf‘éd#ntﬁéa?ﬁ alternative to sustained therapy. In this
conpounds coul d be useful for effecting

tvﬁ%'ugﬁ f' S0 pBemnareuricafiiacRSaRhie G bbes figns are formulated

structures. Wile there |s descri bed hereln certain
amadtenle selbieniarensuspensianein wates enothenagwerys media, the above
will be manifest to those skilled in the art that

feamutaiion waudd fikewisednslude physiolegiealvdalt solutiohspeanéieby the pH is
fromthe spirit and scopeof the underlying inventive
suitatiphdjastéd dret/ot befferadtandstheabnlcityis Sty hbﬁjsted for optimal

particular fornms herein described except i'nsofar

é'\%\%rgﬁér? CHI%}f bhl@‘n %%%@e Ohnd/of eﬁib%%g%? g"(l)e n%l%%?f?%thodf?og of within

007/ harmaceuti c
vtggeé to increase the activity of CGelatinase Ain
cells conprising a pharmaceutically effective

anount of und selected fromthe group
consi st i ng cg,,f.xctq%?ygrm%ewt@a [ty @qceptable 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 noncovaiently 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 exampie but are not
limited to application of externally app|ied' eye drops, ointments or implants,

injection or insertion a solution, suspension, or sustained-release implant into the

48



N,,OO,,j,,~O,,NOCIO,,/NOCNI/OCI NH F N, 27MAR2007
ONOPhON XN FCN TNHI NH O, _,-, N Y

W‘N@P"‘Wﬁ#@y NCHN2Z NOC C HNH N H Nz PCIT/uS2003/029528

and CN7 CONHZ 50 2 7 MAR 2007 2. A pharmaceutically

accept abl e conposition conprising: one or nore organic

nol ecul es selected fromthe group consisting of

anterior chamber or sclera of an eye, external application on the scleral surface
of an eye and/or administration as an adjunct pharmaceutical treatment at the
time of surgical treatment for glaucoma, as with filtration surgery. Various forms
of delivery include single or multiple dosages such that an acute, short term
therapy schedule performed once or intermittently over a specified time frame
could be useful as an alternative to sustained therapy. In this way, the
compounds could be useful for effecting varying degrees of ampilification of
aqueous outflow through the trabecular meshwork and adjoining structures.

| While there is described Iherein certain specific embodiments of the
present invention, it will be hanifest 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.

49



Oovee MO\ O H /I /N-ON O-N11 ~O C O,,-,,-,,N1/O9 7 mar 2007
CNI / 0C NH / / C HNHI O NOIIU N NON N

PhO iNOAN FCN\ G OHHCNYC NHNH ONNHII ~

z FG/NH'SS NCHNNH2 O Cl and C11CN CONH2 or one
CDOAIMS e hydrates of the nolecules in a concentration

of 0.9 to 129.8 nol/L to increase the activity of

Gel atinase A in ocular cells. 3. A pharmaceutically

accept abl e conmposition conprising: one or nore organic

1. r7rD ll\/%%ﬁb%gn]a%gl!lt?c% gcﬁngorsﬁmntlﬂgftg Eoo&ere%geqﬁé %(t:tivri]l%' o(%fGelzgthage A

ocular cells comprising a pharmaceutically effective amount of a compound selected

Y
F

~ from the group consisting of:

OMe
MeO o O oH N
N o o t_o” N o
Z \O)LN O \)\/ \'.\f/ cl o\ \]/
CN 0 Cl _NH
F
o]
o}
N A -
@é 0 N PhOQ(N\OAN
£ CN CN
cl
Ul o QE g b
o N NH N
~N 2 =N ~ =N~
N
Y o g
o ci
cl
NH
H
N
QENH
cl OH
N
I
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o

OV MO It O OH/ I Y ~NONI O-~00 0 C 0°~N /0
CNOC I NHFOHNH N~ x ONN-, NIIU NHZ Pho 27 MAR 2007
NN OxN FCNci OHHCNNHNH YONNHY z CCG N, H
~S/ NCH N "k, NH2 / 0 Cl and C11CN CONH2 or one or

nore acid addltion salts of the nolecules in a
7concentrat|on of 0.9 to 129.8 nol/L to increase the
2. act i APhymypcetioally peeeptable Gompasitioacoppris®g: 52 2 7 I\/AR

2007,nehr rbrP BAIHRGRYEEGE! deYe RGCERT R %rf)g;g g@gs?ﬂtl

conprising: ore or nore organi c nolec
fromthe group consisting of

OMe
MeO Y
0 0 N (0]
O \)\/\/ cl 0/\/\(
Cl //NH
F o Cl
NH O
No AN y N
Z"~0 N/j q/N\HJ\NHZ Pho/©\¢ ~0” N
FON K Cl  OH CN
Ct
(oI Y by
~~N NH, =N ~ N
c = N NH
(J 7T Y Yy N

and OO

CONH;,

or one or more hydrates of the molecules in a concentration of 0.9 to 129.8

umol/L to increase the activity of Gelatinase A in ocular cells.

(B

A pharmaceutically acceptable composition comprising:

one or more organic molecules selected from the group consisting of
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O MMOOM™MHI Y NONO,-,L,,~-0,,NO C O\~W'O&C9'MAR20{]7
OCI NH O/ C NHO CNNNOAN Nom |k PhO NOON F V
OH2CNYC NHI NH NNH2 2 H NMHNS \ ~NH k NH2

N O CIl and CONH2 or one or nore base addition of the

nol ecul esoipr a concentration of 0.9 to 129.8 nol/L to

incr e@e@e he activity of ati nase A in ocul ells.
53 2 7 oq* i@ Use @: %r%%c npl ecul D
sel ect ed o p cQ ofnvR M ~e0 O~ Y
OHN O ,I\¢9, + O ¥YCl O 11 bIr cl _NH
F o cl
Ne /U\ H NH (0]
Q/Y” O @EKNW*NHZ Pth\%“\o*N
FoCN a ow M CN
Cl
O o NH NH
O \/\/NYNHZ AN A /N\N)’\NH2
5 I H H

- L0

CONH,

or one or more acid addition salts of the molecules in a concentration of 0.9 to

129.8 umol/L to increase the activity of Gelatinase A in ocular cells.
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A

[4

CNOC NH F(6- OHYO NO NO-, NNH P10 N OAN F |
CNaCNY/ C NI NH ONyNHII ,/\i 2\ HNHS 27 MAR 2007
NNHN N2 0Cl O / NNH NHI GO HHXCL---NN C N
G NNH2 NNNi2 NH HHH2 O O OHHHOCN / NI \ ~

\ / i .preparation of a
'4'msdi % ng#?écggﬁ%%})sﬁcﬁé sa{l caérgé%sp?técgnn%oor?p&smg.

one or more organic molecules selected from the group consisting of

OMe i
MeO o O OH . ~
o) 0 *_0" N_ O
/N\OJ\N O \)\/ SN al o\ \(
1]
CN _ o) Cl _NH
F o cl
NH o}
H
No A N
H
FoON Cl  OH CN
cl _
(oK. i X
o N NH N
W\ﬂ/ : SN Y Z SN NH,
o & H H H

- L0

CONH,

or one or more base addition of the molecules in a concentration of 0.9 to 129.8

umol/L to increase the activity of Gelatinase A in ocular cells.
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increasing activity of Gelatinase A in ocular cells. 27 MaR 2007
6. Use of claim5, wherein said nedi canment conprises

an ocular inplant for inplanting within an eye. 7.

* Use of claimb5, wherein said nedi canent conprises an

5.0pht {yad B £ S@hME hleculedBlected from the group consisting of

OMe
MeO O
\[ j o OH ] h
z \O)j\ O O O\)\/O\ /O cl O/\/N\(O
1
CN (o] Cl /NH
S o NG
OH 0
QL(/N\O)\N O o\/l\/N\n/NH,_ Pho/©\%N\o)‘\N
£ CN O S CN

cl : cl cl
NH NH
H NH
oy A ~ X
Q[H/ \H NH, Q/ \H)J\NHZ C¢N\N NH,
a Ct OH H H
| CN
N —
X -~ LD
) |
CONH,

for a preparation of a medicament comprising said compound for

increasing activity of Gelatinase A in ocular cells.

0. Use of claim 5, wherein said medicament comprises an ocular implant for

implanting within an eye.

7. Use of claim 5, wherein said medicament comprises an ophthalmic solution.
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