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[0004] Among the properties that can limit the utility of a potential pharmaceutical
agent is the degree to which the compound is complexed to proteins in vivo. If a high
percentage of the compound present in vivo is non-specifically bound, for example by
components of blood and blood plasma, this leaves only a very small amount of free

compound available to tissue to perform its therapeutic function. Thus, binding of the
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attaching at least one functional unit or group to the compound, thereby improving its
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shows Conpound 2 of the invention. [0013] Figure 5
shows vari ous conpounds that represent enbodi nent of
the present invention. [0014] Figure 6 shows Conpound

DESCRIPTION OFERE DRAWINGES] Figure 7 shows
per mut ati ons of Conpound 3. [0016] Figure 8 shows a
known active conmpound, known as vardenafil.

[00011] Figure 1 depicts a scaffold or backbone of an active compound (Compound
B), a PDES inhibitor, which may be substituted with an functional residue or group as the

R group to produce new compounds of the present invention.

[0010] Figure 2 shows Compound 1 of the invention.



[0017] Figure 9 shows netabolites of Conpound 1.
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unmodified, i.e. parent compound. In an example embodiment of the present invention, a
hydrophobic group, an ether, an oligo(ethylene glycol) group or a derivative thereof, an
amine, an ammonium salt, a simple amide, an amide based on amino acids, a crown ether,
a sugar, or a nitrile, an amine group, an oxalamide, a sarcosine residue, a sarcosine
oligomer, or a sarcosine derivative may be attached to the compound. In a preferred

embodiment, the sarcosine derivative is attached to the compound by a covalent bond to
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ethylenediamine, an oxalamide, a sarcosine residue, a sarcosine oligomer, a sarcosine
metabolite, a sarcosine-ethylenediamine, or a branched analog thereof is provided. In a

preferred embodiment, the sarcosine appendage is a sarcosine monomer or dimer. In a
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- ndi N QS -Oor i pat at e lls of . a.. .
termif1E) 88 B2 boncO Ao or! #oBFPOLLE oMb’ Bbfitimsple sppposine is
attathké teed compowrhie by cakogiaipsonidotodgleeNrAGInWh 81tRQEn tl@Y of the
have a. rope.t that mght ipprove the PK properties
Sarc%srm%reé‘ﬁ‘ﬁF P ﬂfé%%’&?ﬂ 1 gpeiBer skeried spbedimet.ghp sareosine is attached
to 1 63ld B i ;
R 57 S AP RoAO L B o i 2 (R RBosing residue or
oliggmenupla cedpipremdtiodithergs, tthe atdlssspnt fiatctivsal pmitf @rgiewh Brattached to
the small .nol ecul e therapeutics that., neasures the PK
the GoMESRRT (P BERG: BBerT BHRIHfe CRLLHY THEHATR) SOMRedh ahgxample
embb@iiBnP karbbigne RAstdch@D t@thePctipdudR! 6 HRAIBMmidkObliRME ide, or
by _an_incubation period, foll'owed by a detection or ’
amingefBei@RbEPURVent to detect any nodification. Exanples
of properties and assays are given below. 3) Once a
chem cal group or a set of chem cal groups are
[0022Hent Infadéidioasthe peosbimgdneentioh eclhieato FRSnbéstEcHRRSPokitiohs of
t he armacoki neti c property of interest using the
COmB‘tHI%dg t guupyses3f deashoreigRcianel vt gegrodpraln 2 pistarad| exaigle
. A . ..
skl Hpn e OLARBRL SR g
one fyosiienadresulur evinenisd thine8ARethfhesdiandng aundsylagreup, hatetyl
Outeste% In.the corres ogding, st.andar d ass§¥ that is .
Eroup ALY e A TRE TS r%a FHACHRPHET PREPRIpe FdrgossRe metabolite, a
sarcdsiteedtBFlenedifRidd) 2 HandddehiRk 'tﬂﬁ@eﬁﬁw ek BRI is
substrates is to inmobilize the chemcal groups onto
proviiedds where each bead provides spatial isolation for
each group during an assay. [0025] According to the
i nvention, individual conpounds may be desi gned and
[0023) nt Nitwibasid approaciewadphteyingab&d cREmIcAPHOBHIR a8follows: 1) A set

exi.sting pharmacophores. The_ _invention further
of chepyi¢a) §EPs YR s¥platenias imswbidizad Ay asplif swifagei (plenafor 3D) via

; | - u conpri ses
R i S o Pob L SR IR PR
measguial imdioopialy dss., thacireeithty oredsinglt khipria a@farta®f & on individual

chipg; 4R L RR oo S E i SR P 20 ek 25ipoiG2En done on the set
of cheREM gtdgh Yo ddt&enih&WaBhELReRhaR 4 ﬂgk%&ﬁ%ﬁgﬁﬁgﬁﬁ %pﬂ)fve the PK

using the indexed conpounds, for
properiies atesmalbmglesnicayse thap chabeingli grourf ismyniheticdllygddetb® the

58 L PARRIGORISE % RO 8 555 Gy s

approximates the assay that is performed on the small molecule therapeutics that

measures the PK property being optimized. The assay usually takes the form of the
addition of a suitable reagent, followed by an incubation period, followed by a detection
or measurement event to detect any modification. Examples of properties and assays are
given below. 3) Once a chemical group or a set of chemical groups are identified as
having a potential positive benefit on the pharmacokinetic property of interest using the

surface assay system then the target small molecule is synthesized with this group or



[0027] In general, indexed arrays of nodified

phar macophores are used in a nethod that conprises:
W@200p08022% i Ng a universal library of drug funcPCDES1006/006047

group nodifier conpounds, b) contacting or conbining

grouphs Wgpdnded ir eabp@heLe paBitbh deerfRER ‘BF“S@R.‘C TR cbBounds are
uni versal library with pharmaceutical drugs of

then; tpsted wothe comespeydigsstandpid asgpytthat is ssedstogndasuie the
hmhﬁk act | Ne i f the nodified drug conpounds.
P T egﬁgﬁgiﬁ??§¥¥§%&?%ﬁﬁstep (c) involves eval uation of
one or nore physical and bi ochem cal properties.
Physi cal roperties include, for exanple, ]
[0021451 Do |a}t@€1€9€e PPIeASh e plpnansybsirates is tapemabidize therrbieminal
oupk Kfito beBlIOHNERIGA bR PPE/ilidsEPatidlG | i
& %oteﬁc;, targef speci??%ﬁ?f?ﬁgﬁgg%#gﬁgféygmﬁﬁﬁ%gbéhnngan
assapi oavai l ability, and m nim zed non-specific
interaction with host nolecules, particularly
nol ecul es such as serum conponents, that woul d
[0026] her Mévediag i@ iffentibe iBARRENGE N ds RIS BE NbsibRR
from reachi% their tar glets. Definiti o%s ag‘{)v\%ESl Hnd

synthestrsAoo svanpeTassbookiovederrof ¢xgtiag phEmacopimreni Brce,

: [ 0 Ln_the specification, exanpl
imve B A B e S B A Fert ERT WaRES (ooBp e Usually,
a libtaey of ¢drpminde dehptists ta 0Bk of iRUPrelA6d b&eEndi&iRion Means a
h resi que whi%hi ,%§¥tached to a conpound or protein. A
PharmaeoRNLeSyERF SRS Wit QfieAT reYRibRdionalogrowps. fidlesoumipeunds
are spRHK/ a?lﬁf&sédr&'ﬂoﬁﬂ@%oa& YR g&t.el ement up to a conpl ex
nol eCul e, wherein the conpp X nmolecule is a

functional noiety or is conprised of a plurality of
nctjonal. .nojeties, In a. preferred enhodi nent, the
[OOZ?E nct't6R Eﬂ\m%s% Hb‘fepgorbgls%{@&@ﬁ% Hle§§d§ gggwg thedpdaxed or
comBRnAEIbASRIENE il ﬁﬁfadéi%eefan&ys?Wi@ﬁggﬂﬁn&?dﬂapg%qgs il
have a m ni mum nunber of hydrogen nors, a Farge
modiy, phemasepheyer angeflepiothdir abeeprokisetimpropemiay inhdegaltde ways.
neutral electrical charge. Not altering the inherent
functional properties of the compound, as used herein
[002Teandn ghadrall hrlex@thirfdye aF hddifRld phABnSPROLE reQlse® i Hithod
resulting fromthe attachnent of the residue thereto
that GREEEISRE 1) BTPRERS AvEivemaklitrpey ofsksig Euctpratisealp roedifier
RHOBH & I : i ncrease any of
comtuid) Ehuadile o ol B RIRRAL By T 2 2pBiing] trom
the uhiversel ldhraty with pharmagewicpl drays dRinadirésachad) dotcam@aasnd

0 .oteipn t .epl ace an_.exjsting functional unit or
sengfo BB P SR s e ey, St i
step {c) Bl Bl alutidn SHon8oP Hire JRida¥ RG] Bl%@ﬁémigagptr%;ge\ﬁ;té%é %’tﬁ@sical

may be attached to a conpourid or protein
propggpgichnipafor expsapledipophiticity,solupilityppataysubiace mes,tant the like.

. it e .ndin [[0030 he term "heteroatom as_ used
BiocR R foBle e Wihde oY Srmply PalEhiertst e Lt i bon
bioavailabijitl, age minikiieddionas st et SB withtoBthOReules, particularly

nitrogen, oxygen, phosphorus,
molecules such as serum components, that would otherwise sequester the compounds and

prevent them from reaching their targets.

Definitions



sul fur and selenium [0031] The term"alkyl" refers to
the radical of saturated aliphatic groups, including
wa@eoaioghrs chai n al kyl groups, branched-chai n aP®yUS2006/006047
groups, cycloal kyl (alicyclic) groups, alkyl
[0023] bStFéﬂﬂoﬁdelﬁMﬁ‘deO@érM tefh®bRBloydd th B &h&MiENan, examples, and
substituted al ky roups. In preferred enmbodi ment g
appended clghns %‘ﬁ’a’ioﬂe@ﬁdg?ranched chain al kyl has 30 or fevver
carbon atons in its backbone (e.g., O-C30 for
strai ght chain, C3-C30 for branched chain), and nore
[00297 ef eTmteymZ‘@mQ:ltloﬁﬂVtﬁ[t or lgtdiPMa$ Bsedtieedif iiedds a residue which is
cycl oal kyl s have from 3-10 carbon atons in their ring
atta@refl (R & GPBPOwKHOTRIPEID Aadad MRy RE st ctugal gpraporent bba s
molt G % il of bt B €28l MG lvngrein e
combkanienmiectdahsa functiddey mogaty opis campdleéd m@aiplabﬂﬂy?of fumttional

avi ng ne t ten arbons preferably from

MOIgHS- l?loa e leTied SR SetDe firotiasal didisrib beHached o substitutents

or ad4 ﬁl‘é’ér%@nt reélgﬂﬁrof%nwph 2008/ (.Q)%%Zlﬁd 1(1:1;_%' F‘Eg@g) GHA0R fumber of
al kenyl " and "l ower al kynyl" have si ar chain

hydiog ey dlorors, prlefgsmuathenpKiytdregeninosd acc@pltqmend a alainyhlage a hentral

cteoB 1 850 SRR M S 0 S FEPS Sapeg
usecmeruﬁe@haheﬁer the m@dlﬁealohca)fm @Jnlfptiunﬂro@idfbt&id bssultirlatfBdin the
th an aryl grou §b§) ., .an aromatic or

attacrhél%eélr Bhihgretdus erslaoss poiozthEr crmsease ihesdesigpd elrpprical and
blolo%%%%ég%tlt (519&1 g%%l?%mdggfg%gés?%fl ok R a%le FEg %R%’ effechs e.g.
tox1«at}k ﬁhsh aieﬁmrctlblml uathoy group lmﬁaytliwetttachmhﬁ)ai d'cbnqiouh& aBpro®die to

r triple bond respectivel [0035] The term
feplac&‘lﬁ% piexistizs Siadiofuighon Pbﬂré%aysbeyatech%%ﬁ a7LeRERe Y Wexisting
funchibAIhit'd TRERIHcEofH] AR Dr ERA rﬁ%y f

zero to r%ﬁ?nﬁeterogtgns or exg bé%&%ﬁ%ﬁndé&ﬁmnmdor
proteinthiyrcazelaet, bondp Iﬁh@@mﬁenalpynteor@rommay be indrutogmetein binding.

t hi ophene, i m dazol e, oxazole, thiazole, triazole,

pyrazol e, pyridine, pyrazine, pyridazine and

[003pY T i NTiH tefm "Bétrobttin'l dskBed H&OHEnEHMY lan agfn‘i’ 8Py @%h 8 other
heteroatons in the ring structure may al so bé referred

thantcgrbeg or hygogeme Prafestaddictasoatoms atechosp axitorgeni exygen, Thesphorus,
r i ng can be substituted at one or nore ring
mﬂﬂﬂé@ﬁ??%ﬁ%&tnth such substituents as descri bed above,
for exanple halogen azide, alkyl, aralkyl, alkenyl,

[0033&J |k%/ %Tﬁ% G 1?(}4,, & ersatg%{]g%r% %:lﬁ fraéargﬁ%%a ahgl}r%]g Egﬁ(ptﬁ)lg; 1r§81udmg
stralgﬁt{&ﬁﬂyilkylcg%l%xwancl‘fédl éﬂam zﬁﬁﬁ%&?lgﬁhaéleiﬂ(eﬁt(allcycllc) groups,

onyl,” sul fonam do, ketone
alkyhmbgh@tgd@yyloaﬂalﬂ grogips, @nd Byﬁealkykmlbsmmterdca]kyhgrc&ms e’ preferred

embﬁ‘gFPV@?c %a‘rgﬁ%%‘%g&‘lﬁbgre&“he@ Sk raﬁ?s‘/%rﬁ 40 qrgtjrgfgrc%‘r&;ngaqgr%s in its
backbon@e.8.NCMUIOTof ¥iPai it RBIHECS AIDABE bALELKIVIIRY, 4nfl fhtR

preferably 20 or fewer. Likewise, preferred cycloalkyls have from 3-10 carbon atoms in

their ring structure, and more preferably have 5, 6 or 7 carbons in the ring structure.

[0032] Unless the number of carbons is otherwise specified, "lower alkyl" as used
herein means an alkyl group, as defined above, but having from one to ten carbons, more

preferably from one to six carbon atoms in its backbone structure. Likewise, "lower



adjoining rings (the rings are "fused rings") wherein

at least one of the rings is aromatic, e.g., the
w@ewenseyTl i c rings can be cycloal kyl s, cycl oaP&BHy1086/006047

cycl oal kynyls, aryls and/or heterocyclyls. [0036] The
alkeh gl ABd Olotv@PalkhBy1a havwsiRdbAciARPleyigths. Pre?erredlalﬁyl #Bbs are lower

1,4-disubstituted benzenes, respectively.
alkylsy dppreferredembegiments, Qsﬁsﬁ@?ﬁl‘w@é@iz@ﬂ éiemascﬁlkﬂos a lower
alyglnethylbenzene are synonynous. [0037] The terns
het erocyclyl"” or "heterocyclic group” refer to 3- to
10- nenber ed rlng structures, nore preferably 3- to

3§ er ed r|n whose ring structures include 10 WO
10033) 06 DS esko tisobes domon 7etebtie BTG group subsitated with an

aryl (03t A% nmgkggqﬁy be pol ycycl es.
Y #@#ogyclyF)grouﬁé Egﬁﬁﬁmgg?ggﬁéfexanple, t hi ophene,
thianthrene, furan, pyran, isobenzofuran, chromene,

[OO3ZIE ot Wg\eetgpg he oxa "hl 4 ealk&%ylr' ac?f%étol un%%ﬁ%% £ 1p‘1)1>a/1’crléjl gr%lugs
anal §3tiuis A inBe, anﬂ)ifdsﬂ@lé' sﬂBstltﬂlﬁBiiﬁ'o'tKé ﬂﬁyls'd%@rﬁ@@ la@ové BaQh&:

i ndazol e, purine, qU|no i zi ne, isoquinoline,
contgiigiah lspstrrae donblsar nlabondieaspackiyelydi ne, qui noxal i ne,
qui nazoline, cinnoline, pteridine, carbazol e,
carbol i ne, phenanthridine, acridine, pyrimdine,

[003fhenaritetteimh I'arg]" 48 lueebizdrsia, indI @RI~ S@ZInde-membered single-ring
henot hi azi ne, furazan, phenoxa2|ne pyrrolidine,

aromalis ieTotps that gy dRelndgfgmaee tOpﬁob%hﬁt@rpﬁ@mSpfq@@K@mplnqebenzene
anthﬂ%l@ﬁéﬁlﬂ?aleﬂeaﬁmﬂgm éﬂ‘%ﬁﬁh ﬁgheaﬁnﬂégélia ﬂ?&gsthlazole

and pyrrol i di hones t ans, oneé
triazgigepyrietle mycyile; pyrezing, mzauda:hne smdapymhidﬁxm;i afd theNikeOMhose aryl
ou %*vﬁ’ |£|o S W th sucﬁ t|tu nts a descrlbed
grouP bR Ristro B Bhusyh i SN HaR e My e 13 @ B "ary1

hetel@b &Y lor "Rétkvaddmaticy.c| DR dfbﬁlnatlc Hﬂg EQ&“HA sub& rat Bhe bCmore
fhydryl, imno, am do, phosphonat e, llhosp nat e

ring E%‘b@ﬁwlth SL@hrsubsqwentms @ﬁBCI’lT@ﬂhiéDYe efblkqxlatdpﬂa) halogen a21de

alkyl> Ella%{l]ya!lke 5 g{%;y Sr%hl%?le h o&z alko ggr?nr s 1 1‘8,, sutlﬂ)é(gryl,

iminb, émdo,[ﬂ%ﬁion'ﬂfbeph@pﬁﬁla’cep@irb!@ﬂ/}M dét'rbox@I[ sipP Ebh%?/ Qﬂl&y@thp
g., cycloalkyls,

u refer to two aor nore rings (e
sulfog\ plglg}» §<etcg]5¢cqlg§}31g19,rﬁ}sre§, heé@ryq;g:l}én@tpmatlc or heteroaromatic
mowlﬁ%§ ,ECRL Y. @N’ loﬂhé ewqf}féhceltn)(\oargf ald 'flglu?%sr e&o??cr}fcflc gP% systems

conmon~t o joining rin
havind thaest rﬁd)l"é%%chc fﬂlﬁkﬁﬁ w&&?@w@&ﬁnbl%' ok lafeoéb‘ﬁﬁno
nhon-adj acent atons are terned rld 3’ rings. ]E

adjoiphg 11ies gihe rivies aree’ s yrings') evhesgin Iaélesstknmb iof th‘eerdlg\mm :troma’uc
t bed f
o2, AT UIE] GOV bR IRa s SRRy Aptoaputy ARy frdvor

heterbyyhiyixyl , am no, nitro, sulfllydryl, imno, am do,

phosphonat e, phosphi nate, carbonyl, carboxyl, silyl,
ether, alkylthio, sulfonyl, ketone, al dehyde, ester,

003@ etk | i erqar omat i jety,
[ ?]CFS, g %ﬁ?ﬁ% g)\rH ohlglgfa%[gg%}a a%p?}y tohle}. , rl,% and T 4 disubshtuted’
benzenes, respectively. For example, the names 1,2-dimethylbenzene and ortho-

dimethylbenzene are synonymous.

[0037] The terms "heterocyclyl" or "heterocyclic group" refer to 3- to 10-membered

ring structures, more preferably 3- to 7-membered rings, whose ring structures include

10



[0039] As used herein, the term"nitro" neans -NO02;

the term "hal ogen" designates - F, -d, -Br or -I; the
wao esoa08e0 f 1 i ydryl " means -SH;, the term "hydr oRrg1/US2006/006047

means -OH, and the ternr"sulfonyl" means - S02-.

tORAPhettRBtdu®. NBete®B &S Ak dHeycfs€ Heterocyclyl
Oneart-regognl zed a?r ?% ercto tg)olt%{rlis gcngubstltlﬁt eyd yar%oups

incleddy §ori example, tiopiess, thiagthrens, fmmetpyranmpbmnﬁmgl, chromene

resented.by th n for a:. 11 WO 2006{ 08927
xanfsEhe. SRERHE M tph e ARTEEBl;, pRRsTe, Boigtolg souRleoP iR
pyrdZinegpgtitidiR] 61 DALP B EHnk Vis 6188618 S8 0616 AinB 1K) purlne

permtted by the rules of val ence, preferably

qulrr@|11g1)‘,r1|e% 1sgq1qygr3rﬂy1eg qlgpcklywyphtha]laglmﬁynaphﬁqyymneamnoxahne quinazoline,
c1nnt3ﬁ{1§r %i'}’cﬁﬁé %a LR calbg)%ﬁ%] h-gﬁgntflﬁ&lﬁ%,ya%{ﬁﬁ nt%n}@gﬂmg

ecogni ze and re
phetiahreked) ﬁ)hehﬁmet pisengsagne | phkasthiskzane, firazablfphidnoxdzirds,

e R are as defi ned above. [0042] .The term
pyrrmﬂﬁanao@m#%wa%ro langs %70 e BIPSE RS, RIRFIAEINE IBRPRP RS dpctones,
lact&As HRAMS a%iﬁihndn@§ by cﬁlcﬁ'ﬁH Eysu tEH‘ﬁE sﬁﬁgné%eand the like.. The

represented by the general ornu erein
heteRcynlic Rhg earebasibdidtitadet oad omord%vcsitetms edthesmbb dibstihtests as

descived AR B! 1 o AstmatRchatesh AP prol ok P Gl costio

hydokk landii}) Wro, 361A6kRH-INBEInd PAMRI0, PledéhRchade, PHbS éﬂrlfnate carbonyl,

radj cal attached thereto. In preferred eitbodi ment s,

carbpiil, sigylisthemplylthip) efpnyls ketepe. cddahydel estsy adwteredyclyl, an
aromaticrit eroaréng‘é é@%}/elt}é -C§3 ,a'dﬂf Wlne M09 - S‘ (CH2) m RS,

erel

[0038] The terms "polycyclyl” or "polycyclic group" refer to two or more rings (e.g.,
cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls) in which two or
more carbons are common to two adjoining rings, e.g., the rings are "fused rings". Rings
that are joined through non-adjacent atoms are termed "bridged" rings. Each of the rings
of the polycycle can be substituted with such substituents as described above, as for
example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro,
sulthydryl, imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether,
alkylthio, sulfonyl, ketone, aldehyde, ester, a heterocyclyl, an aromatic or heteroaromatic

moiety, -CF3, -CN, or the like.

[0039] As used herein, the term "nitro" means -NO2; the term "halogen" designates -
F, -Cl, -Br or -I; the term "sulthydryl" means -SH; the term "hydroxyl" means -OH; and

the term "sulfonyl" means -SO2-.
[0040] The terms “amine” and “amino” are art-recognized and refer to both

unsubstituted and substituted amines, e.g., a moiety that can be represented by the general

formula:

11



defi ned above. Representative al kylthio groups include

met hylthio, ethyl thio, and the |I|ike. [0044] The term
wO caehogmys " is art recogni zed and includes sucPCT/US2006/006047

noi eties as can be represented by the genera

formula: 00 -XJ~R'A_X- R @r 12 WO 2006/089275

PCT/ US2006/ 006047 whergin X isla_bond or represents

an oxygen or a sulfur, apd R anﬂfﬁ' are as defined

above. Were X is an oxygerprand R or R is not

drogen, the fornula represents an "ester". Were X

H

h ]
Wher%naﬁq x$b R eRply mrlependegtly appreaent herpup penwitieditot theirgles of

i d :
valeh % BIABaD T Mk B BeiBh Akl o7 R pPRfhoyetc sroup
represents a "carboxylic acid'. Wiere X is an oxygen,
d i s hydrogen, ,the fornula represents a,
10045 5, B ety e ERER I kGBS b ULy G och Baiebr hetan be
reprédR@Ma byQh&Béird Sofmfh.aced by sul fur, the formula

represénts a "thiol carbonyl”™ group. Were X is a

sul fur and Ror R isiEot hydr ogen, the formnul a

represents a "thi R" Wiere X is a sulfur and R

i s hydrogen, the fdfnula represents a

"thiolcarboxylic acid.” Wiere Xis a sulfur and R is
whefeiROGIER' ard fRiefiaedibAer epresents a “thiol formate. " On

t he other hand, where X is a bond, and Ris not

hydr ogen, the above fornula represents a "ketone"

ou a, X489 : .and R _is. hydr n, the

[004g!)ov ET l?e\(;{:gﬁrrlltjl %élrdg D %%lsrg%t@ ggn é%e B a&‘e"}%%%'-s‘qﬁi?%ﬁﬁq CTrE%‘Eé]and
inchides atneviaty thatlckoby Féprasentea bl @iy gerrtal Usathiherein refers

to an al kyl group, as defined above, having an oxygen

radi cal attached thereto. RepreseRtative al koxyl

groups include nethoxy, ethe;tr(propyloxy,
tert-butoxy and the like. An "eth&r" is two

hydrocarhons coval ently |inked by an oxygen. [0046]
whereipRapd R esq iy diimpd abqve. Dreferred ehpdisenisraf thaahidgedllaot

e o A AT
pair, hydrogen, alkyl, cycloalkyl, or aryl. [0047] The
[004§ftr _mrsTetttegté%):q il'!%lhy]}alﬁé' %e@qrgfosg%élkﬁngq‘oﬂlgggfdla 1rlledaarbgve, having a sulfur
radical attached thereto. In preferred embodiments, the "alkylthio" moiety is represented
by one of -S-alkyl, -S-alkenyl, -S-alkynyl, and -S-(CH2)m-Rg, wherein m and Rg are
defined above. Representative alkylthio groups include methylthio, ethyl thio, and the

like.

[0044] The term "carbonyl" is art recognized and includes such moieties as can be

represented by the general formula:

12



trifluoronethanesul fonyl, p-toluenesulfonyl,
nmet hanesul fonyl , and nonafl uor obut anesul f onyl groups,

wo e®pegRrvel y. The terns triflate, tosylate, nMeGHUS1086/006047
and nonaflate are art-recognized and refer to

whetdih £ 0 h OFRE r@&eﬁ&[@bd‘nw&t BxPEdnesr: a RulfldHE T8t RODAL & defined
ester, nethanesul fonate ester, and

abo¥e n dfhere Folsuamamexasnfand R or &tiznot hydregimoke fgmuimpspassdnts an

" I I . t aj j respectivel 1 .
oo SEHe 55 390 800 ARS8 084 RBp LRV E o v
as aadxvb@wil afrou) an¥epartidularBhwhdih R M a hi@rogeh, fiRPlasEA represents a
" tg%l , Bf't ,_phenyl, trifluoronethanesul fonyl,
carigdt i ol el P FB iRy eenp 206 K dhb¥dipganyhe fmeula represents a
" a n I e | V.
B8R BBV p A BOf ROFRIERSOALA by i
the fomarastepresénty mditiaicyrbskyll’ Igroup. t Weheas K Bpp@Afus ahd R BER' is not
first.issue. .of each vglune of e Jgournal of Organic
hydragetthy FQrmula feproseats & @lg%ﬁe&al o £ e AtsBHY #pdaR s pydrogen,

the Pfhlal 18fresspitaR dMidlcdibStyl Rl acfPPIRUERLX 805 sulfill€nd R is hydrogen
abbreviations contained in said Iist, and all ’
the foppElaveRIcpais 2 Uthiolformdtesly Quy Garitler dlandi whee of isor bimlanyd R is

i i Q.t e_here « ncorpor at ed b )

not fhfbosen, e B SRR b RERY = ohRPRF B0 Bredte Xdsgrhopdoand R
is hysinozennihlubdese formmlaatyretdhad arcaMdpgde T @present ed by the

general formula: 0 Il -O 1-OR41 O in which R4l is

as defined above. [0050] The term "sul fonylam no" is
0043] t I'BROGANZ ek AR 41 5 ' c
[ r!epr esented by the (ge%gérdg ?sg%s?m& Flglfe}érb}e@éﬁto %@ﬁﬁrﬂup’ R
deﬁlfmm]/e,'hheing@pmx'mm fadiwalydttachal thetetd. RepgRemetiheadikbxyl groups
incly gﬁl!%#g?exsyf, %@ﬁ%&,}%&l&%}, té:rggut%:)e(y altl(? leeehsk%.n tA(:)nd"egc)l%/er'¥ ilgiwo

hydrocarbons covalently linked by an oxygen.

[0046] The term "sulfonate" is art recognized and includes a moiety that can be

represented by the general formula:

in which R4 is an electron pair, hydrogen, alkyl, cycloalkyl, or aryl.

[0047] The terms triflyl, tosyl, mesyl, and nonaflyl are art-recognized and refer to
trifluoromethanesulfonyl, p-toluenesulfonyl, methanesulfonyl, and
nonafluorobutanesulfonyl groups, respectively. The terms triflate, tosylate, mesylate, and
nonaflate are art-recognized and refer to trifluoromethanesulfonate ester, p-
toluenesulfonate ester, methanesulfonate ester, and nonafluorobutanesulfonate ester

functional groups and molecules that contain said groups, respectively.
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-li-N\ OR [0052] The term "sul fonyl", as used herein,

refers to a noiety that can be represented by the
w@ewensd27ormula: O | -1 -R44 |1 WO 2006/ 089RFHUS2006/006047

PCT/ US2006/ 006047 in which R44 is selected fromthe

group consi sting of hydrogen, alkyl, alkenyl, alkynyl,

cycl oal kyl, heterocyclyl, aryl, or heteroaryl. [0053]
[004%e t Eherpbbreniptenns dde, BisPluskioNRelse Ms represent metiylzethyl, phenyl,

it b G n R SRREG M R e SERE R ap o

methdies@foayh repstively. ng nedre Riehbegienisivalidt Wi therdbbRR¥dtions utilized
al kynyl , . cycl oal kyl , het erocyclyl ,. aralhxl, or aryl.
by qregasu¢hemists of aidanark §itl ip grearsanpsasan Hadyst igfuews eaehyvolyme of

' . . ; et .
e R LG Bp AR R B el i
Startdael laikkofl Alshreviats@ise dthe dbbreoimionecmitaindemahidylist, and all
- Se-.al kenyl , .- Se-al kynyl., and - Se-( R7, in and R7
ebbrgaT G 250 Y SERE CIFBU8S PE MG Si7L 14 st wedeion
incoptatod byeskerehle.al kenyl and al kynyl groups to produce,

f'or exanpl e, am noal kenyl s, am noal kynyl s,
am doal kenyl s, ami doal kynyls, i m noal kenyl s,

i-m noal kynvl, hi.oal kenyl s, .t hi oa nyl s,

r00dgF poRb el S SRR e a5 SRl K piery st oo

represe@ttdh8rtae Benckdlgoafla:ni ti on of each expression, e.g.
alkyl, m n, etc., when it occurs nore than once in
any structure, is intended to be independent of its
definition elsewhere in the sage structure. [0057] It
w || be understood that "substijfjution" or "substituted
with" includes the inplicitQrpvi®a.that such
substitution is in accordance with perm tted val ence

in wlcht® is%yﬁéi{lﬁetdlﬁ%gge.at om and the substituent, and that
the substitution results in a stable conpound, e.g.,
whi ch does not spontaneously undergo transformation

such as by
[0050] The term "sulfonylamino" is art recognized and includes a moiety that can be

represented by the general formula:

[0051] The term "sulfamoyl" is art-recognized and includes a moiety that can be

represented by the general formula:

[0052] The term “sulfonyl”, as used herein, refers to a moiety that can be represented

by the general formula:

@]
‘_l#_RM



rearrangenent, cyclization, elimnation, etc. 15 WO
2006/ 089275 PCT/ US2006/ 006047 [0058] As used herein,
w0 b@egnm " substituted” is contenplated to i ncPaESBNG/006047
perm ssi bl e substituents of organic conpounds. In a
broad aspect, the perm ssible substituents include
. acyclic and cyclic, branched and unbranched,
n wiaetoBay ¢4 sadectaddirometbe somwpodonsisting ofrhydrogemadlkyl, alkenyl, alkynyl,
nonar omati ¢ substituents of organic conpounds.
cyclppliyl hetgrqoyelyl, spBstrinetrsparsl i ncl ude, for exanpl e, those
descri bed herein above. The perm ssible substituents
can be one or nore and the sane or different for
[0053ppr oph¢ @t "sulfaidc as meetblvsraidsrefrdfo PO &Rt O4n Bdlepresented
b t'nventi%n, he heteroatons such as nitrogen may have
Y T BESERL O tituents and/or any permissible
substituents of organic conpqunds described herein
whi ch satisfy the val ences offjthe heteroatons. This
invention is not intendedtotg,limted in any manner
by the perm ssible substituents of organic conpounds.
[ 0059] The phrase "protecting group"” as used herein

o R SRR BT BB S i o,

cyclSilEW, ﬁ@t!sroc?&l?ﬂ%faﬂ{ﬁ%ia s. Exanpl es of. such prot ecting
groups include esters of carboxylic acids, silyl

et hers of al cohols, and acetals and ketal s of
al dehydes and ketones, respectively. The field of

1005 ¥, R AR pEORT) o b in et ipdt gt seleto group
attachyd tth@sios , E2siibl@g. selhb@MersNawMictoflay bhWubitituledA80IheARkyl are

used herein, the term"netabolite" refers to a
selectethfrotmena MaSerilleyLySeralkenyl, aberailoal iand t $ee(Egy,-REom and Ry
bei eézlél Icg, an enbodi nent of the invention, Conpound 1

eing ﬁE‘? 4b9Vei s metabol i zed in the body to give the

met abolites shown in Figure 9. [0061] The present

i nvention also includes netabolites of any of the
[0055h ov eAnadogaye ywbititutiome ten betharde taikeny esd alkghyl deoups to

prodﬁ%@?gﬁu&%fc’np a‘é{n@xﬂg@ﬁl&:%y s,o gmn}illlog].kygylls_!rarmigoall}lkenl\lyls/, an%dHoNalkygyllél,
iminoalkenyls, iminoalkynyls, thioalkenyls, thioalkynyls, carbonyl-substituted alkenyls or
alkynyls.

[0056] As used herein, the definition of each expression, e.g. alkyl, m, n, etc., when it
occurs more than once in any structure, is intended to be independent of its definition

elsewhere in the same structure.

[0057] It will be understood that "substitution" or "substituted with" includes the
implicit proviso that such substitution is in accordance with permitted valence of the
substituted atom and the substituent; and that the substitution results in a stable
compound, e.g., which does not spontaneously undergo transformation such as by

rearrangement, cyclization, elimination, etc.
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NHS or O, S-NH [0062] Table 1-3 sunmarizes certain

bi ol ogi cal and pharmacol ogi cal properties of the
w@bweesatescri bed nodi fi ed conmpounds of A, Tabl BCBUS2006/006047

i ncludes selectivity index against 16 WD 2006/ 089275

[003BCT/ USR2 Q8% 1860 AT tesRVehisditRRESs cdiiem ra@éd% Bndth eﬂ*g’

perneability, and solubility of the a ove-descri

Peﬂ@%ﬂb’é&ﬁ‘éﬁ“‘éﬁﬂ@ Qfrsnig mnpcnmdabhea broadesyroy tekspevigstbde
subshifiERhAad BARRL AFPLIRE L ERIREAT BB GRE, BLESSRh ana

I nventi on ma

hetesxcgclm) lasomnetici abd hohammatib eubﬁtle&ﬁmofloﬂg%ﬁ%ddﬁﬁbounds Illu(sjtratlve
i ncl udi ng ci s-

h d
subsf R hBG fe expenpli those gpﬁéﬁgpih@p@ abmsﬂ@a pomsile
subsﬁ@)ents%@ﬁ%@ %ne b ord RATRE Samd HEdiFRELS B#I%%)ﬁat%;or%anﬂ% N

t hereof, and other m xtures t ereo
compimndss & lepulpbses lo€ thinine et ticon the/knb@hrbatoma budhsy RS gonGnay have
in_a. substituent such as

by B o ES 4T R bl R ituSHS oheis i eomPR G
desctibed ®@tin vtiieh sdtiRFEME ©8lchOesRf thdWed tetd 8 nisN Thil i Eventlon is not

invention. For exanple, in one enbodi nent
interdgdHobmHmitsd paaimensy by & peswisside suibstituests af organic
com tation of Conpound 2 having the structure: 0 o
rrq$N N ~N O 025- NH [0064] The follow ng isomers
of thls conmpound are included in this invention: 0 O
N N-NN N OO @S NH Il N 025- NH\ N
[005§10 hephipsey BrofestiBs BrauR” a8 85adi kswein infeans smpiorasy avkstifueats

whicAPrteGU [HteRRAY rELATE fifktisnd FPROUIIN AhddsllSd chemical
transformations. Examples of such protecting groups include esters of carboxylic acids,
silyl ethers of alcohols, and acetals and ketals of aldehydes and ketones, respectively.
The field of protecting group chemistry has been reviewed (Greene, T.W.; Wuts, P.G.M.
Protective Groups in Organic Synthesis, 2™ ed.; Wiley:' New York, 1991).

[0060] As used herein, the term “metabolite” refers to a compound that has been
metabolized in the body. For example, an embodiment of the invention, Compound 1

(Figure 2) is metabolized in the body to give the metabolites shown in Figure 9.

[0061] The present invention also includes metabolites of any of the above

compounds. Preferred metabolites include compounds having the formula:

O,_S—
or

[0062] Table 1-3 summarizes certain biological and pharmacological properties of the

above-described modified compounds of A. Table 3 includes selectivity index against
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present invention is desired, it may be prepared by

asymmetric synthesis, or by derivation wth a chiral
wa@eoshsery, where the resulting diastereoneri CPOI/KS200€006047

is separated and the auxiliary group cleaved to

I

o B B AL, i P Bl dbepbed
compuoamisase setiforth indFabden2.aci di ¢ functi onal group, such as

carboxyl, diastereoneric salts are forned with an

appropriate optically-active acid or base, followed
Con?%uh&sg@yg},%m@gn the diastereoners thus forned by

actional 17 WD 2006/ 089275 PCT/ US2006/ 006047

[0063] y st Gertdin gempounsis of mmrase@gmmcm mepnesstielpartiontamgedmetric

or SRR PSS COBOT BBt A el at LHILE Cpmeeds
incledinP el NEi& ﬁ‘@%ﬁ%bﬂﬁ@l@ R—bﬁkﬁS’ eiEitidHRrs, GRBTRAIGACESS \QB) fBmers, (L)-

ot herw se correspond thereto, and whi ch have the sanme

isonggah dheacerpicapistuPeierans aad otlies myxtures thereofops ﬁ@hr&wn}nn the

o R R B TR RS AEPL By ¢
subdtihenefdchcaay atifyl phrompc dxipauch dsdnters, ks meilng nhigtieegiereof, are
nds of the pr esent

m‘f@l?(fﬁ?éﬁﬁ?or y Pﬁ%@ iggus é’?’léb%% ﬁ%wmﬁe R PR §RLPdimest tag eampound

or phéintabEt RSN osItRAGE h QB GRESESt @sinpddld fBie structure:
descri bed bel’ow, or by nDdlflcatlons t hereo usi ng

readi |y avail abl e st tlng terials, reagents and

conventi onal syntheS| Opg& s. In these reactions,
it is also possible t variants which are
in thensel ves known, nentloned her e.

[0067] For purposes hIS |nve on, the chem ca

elements are identifiefl in Oaccordance wth the

Peri odi c Tabl e of the%EN te( CAS ver si on, Handbook
of Chem stry and Physi cs, 6] h Ed., 1986-87, inside
cover. [0068] In one enbodi nent, the present invention
provi des a conpound of the fornula Al: OR2 R1~10 HN

éé N A\ 2{ BE-~3. (A or pharnaceutically
[00 &cepﬁafbio 0%3}& lsoeﬁe@ééhlé, eﬂepom@rarﬁw}%leé ip g @HFHUOH
wherein Rl is lower alkyl; R2 and R3 are

i ndependentLTy seIMf rom | gb\vver al kyl , /and | ower
al kenyl and [ =Ny 0 HNT N
\N/N\<—\ \N/N\/@\
(0]
Mo S
CH3,/H | N

H CH;

[0065] In addition, if, for instance, a particular enantiomer of a compound of the
present invention is desired, it may be prepared by asymmetric synthesis, or by derivation
with a chiral auxiliary, where the resulting diastereomeric mixture is separated and the
auxiliary group cleaved to provide the pure desired enantiomers. Alternatively, where the
molecule contains a basic functional group, such as amino, or an acidic functional group,
such as carboxyl, diastereomeric salts are formed with an appropriate optically-active acid

or base, followed by resolution of the diastereomers thus formed by fractional
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al kynyl, wherein the | ower alkyl, |ower alkenyl, and

| oner al kynyl may be optionally substituted with one
weoorose7hal ogen, | ower al koxy, hydroxy, CN, l\mr/Uszooﬁ/006047

am no, acylam no, am do, carbonyl, and al kylthi o;
crystAli2dtieh oEchonRtdggaglic feekhs
NG H G (S02- )ﬂu’ér C co‘@léeg%lwél? e %-t%d%bwcﬁ ehtsrecovery
of theynB? GEIPPEERCT/ US2006/ 006047 wherein only one of A,

B or Emy be N, and one of Bor Dis C(S02-R4) or

CCOR4; R4 is a group having the formula: s | N
[00G6TR6 RT pntemlatedRYuintalds ¢CGhe icOmpbiirkly d@ﬁﬁibe@ﬁbm%ﬁmclﬁae

and R8 are i ndependently selected fromH and | ower

comppiyds Whigh athervwiss RITSHORG thﬁrWIanﬁa\shl@eh&Ypﬁhwq general
proﬁs&"@t%tthér%%% g ﬂlﬁbtf&ﬂﬁlgod's aﬂgfgyflbﬂ] W& clng\g? org Bl&géj%/ variations

of svdndtlmhtscaydz tnlade)whmhoﬂo rmﬂ diltéragia hffyc;glﬁe ﬁgbﬁfyrtﬁﬂthé/ ebnipdid in
R5 to er forma 5- nmenbered rin

bindifio Barti HSERIAG, 1F SFHa §ioomp OB P TeReHY irRotipa may be

prepardeseme et ods ﬂﬂsﬁﬁfeﬁQn ftﬁe%@néi‘a@%cﬁ%ﬁﬁrll@és%% If?r ex a{ng le,

wherein the | ower al kyl may be optiona itu
desopgbed belaw, or bmpélfmu@gsethereof OPeE readklgmyaﬂatwedstammg nierials,

A L N T

maketke 6f ‘tfdiﬁyltsaﬂﬁclabﬁeaﬁ g JebreBkAown, Kt areGrolRIEREHE Kdr&J;
nis ltod4;, and nais 1to 6. In a preferred

enbodi nent, R2 and R3 are independently selected from
00d7pVer lch
ood e tosed S0GBlgl e, BELHEAER AALLALE LR
accogdthico withithe Baumﬂty ihabite ©f reof leinentef CAB &etsium) (Bldtﬁdb(ﬁj]@omay

resul t cokinetic properties
hel@?ﬁi’ﬁ' dyn Arddhygic W%ga’lﬁ‘?mgﬁaqrggmqldeecovﬁ’ér ent conpound. In

certain enbodi nents, R4 is an active agent having

i nproved physi cochem cal properties,

[0068har riacwkiemboilissent.ithe presprtdmyention providss taycoppofind ef theformula
1.a preferred enbodi nent, the active agent has superior
"solubility, |ower | CBO, and/or is substantially |ess

protein bound in vivo conpared_jo the conpound
| acki ng the at Ieask1 one fuhctipnal residue.

~o HN —
N /N
AT I \(
] R3
B\[fE

(A)
or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R! is lower alkyl;
R? and R® are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,
acylamino, amido, carbonyl, and alkylthio;
AisNor C-H;
B is N, C-H, C-(SO,-R", or C-CO-R*;
Dis N, C-H, C~(SO,-R*) or C-CO-R*;
Eis N or C-H;
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[0070] The conpounds of the present invention which
have been nodified by the attachnent thereto of at

wo emsosuene resi due of the fornula C provide noRCT/U8H06/006047
phar macoki neti c properties, including nodified

onspecific i ' [ iindi i
DA BB, OB E BT ek 8 a5k RO or
alooRré) ectivity or the potency of the nodified
.. conpound. 19 WO 2006/ 089275 PCT/ US2006/ 006047 [0071]
R” isqogrpup hagngthetfienilavent i on maybe designed to
i ncorporate a functional uni or group or an existing
conpound(s) may besnodified oy the attachnent of at
| east one functilohal unit oll| group, i.e. residue,
thereto: such | atitdr— &&dants i Ner ke subst ances
which are chemcally or biolo iqélly active nol ecul es.
Such conpounds al so include therapeufCr drugs or
proteins, whose desired activity is known by one of
skill in the art. Potential conmpounds are identified
in wh¥hhéh RKIR®l RUaRI RY S3And¥pchdipiilp 618608 Eroff Hiana Gdw eyl
groups whi ch provide the desired in vivo
whexshrathadowern akylsaydfe enrtiggalbosubstitptedswithybing o1 gporedipdogen, lower

sui.t abl e i n_hi ndi n uj he .
stkofyiip Aty BC IR A RIS R0, cborhh YRRy anc
addifemitoraitetnaty o R aua &’ tdddick faneh 5conpaisntbeprdapey; bi BS and

, to be considered .include the oral ab o%ﬁti%P
R’ togsthen Srmsig o memBeredying & 4s indepen eqted o apd lower
o G . hte

oy ShepiiR ety Ay iy GO TNy s IRUENL L GATREHRSnGEen,

lowdratiatxiypimalroxye SINI O g menine) taeylemang emibdoy carbbeyly awl alloylthio;
herein_gas "parent” compounds. 00/7. Parent  c unds

alexggiysty Ro anth R oGater ST REREPBH: oTHrh Giod r e AR B 5- o

6-mémBered HRE; PRArBRE ARNHS 18 1116 OWIh G BraeReBéhBEdIB@Nt, R* and R’ are
substituents, typlcalué resi dues that are not

indepefigntlpdeleaed frhm lowendlssl or bi ol ogi cal activity of

t he conpound, but which may affect properties

including but not limted to solubility and/or in vivo

o0l PR BRSSP RLEE B 52
pharn®RbEiesc afPGHdiREJIInAMiR pR6 @i ¥ thd dOMBIdLhE Bnddhal Result in

presence of a substituent, "'e.g. a piperazine group or
improved phitolacelaneficoprppertifecanpased toubatngpdifisd ey PRtege¢gmpound.

be .substituted,with a.resi . ivel
In o R SOERBYE Rott R F R Ba b B R DAL Seferr
profRHESSHiarmAvEkitidtien, methbli&d], oF toxidig proflenioupisevéd thBodiment,
i nvention may be designed de _novo._ For

| e, .
the g58iyR BEpdias sHERETIPTRIRIB Al o diver Ashien is g%?%%plaﬁ}ﬁ lgss protein
voufll Bfo CELLENEs PO RlR0 AL B Risfe B8 ineRB Ry

backbones may be the basis for conbinatori al

|ibrarjes to be screened for conmpaunds of interest.
10070074 FherFrmRyAgs B S FBFSeRHEvBHIBRSHECH G REPB APy the
attaflgg%t Beeso FPdi kA8 InbYesidiR of it REHHBT plobRISh&iAE at

one residue provide nodified pharmacokinetic
phapnapkinetie properties, including modified nonspecific in vivo protein binding. Such

optimal pharmacokinetic properties do not compromise either the selectivity or the

potency of the modified compound.
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i ncluding nodi fied nonspecific in vivo protein

bi ndi ng. Such opti nmal pharmacoki netic properties do
WmoG0608M2PF oM Se either the selectivity or the POL/E8Y6/006047

of the nodified conpound. The pharnmacokinetically

[007 m r Q?’o%jﬁﬁ%glﬁp ﬁlg \‘T;%V%;al%{)ﬁu ﬁltafy %% %t@% éﬁ)&i 8 rlgéo%&gieyabﬁlﬁétkdﬁ‘ﬁ’l unit
or gra@ibiNirsé:astae doapdahd@ymal be mddlﬁi?ddr‘tgdhb headpent bfat least one
effect. of the unbound compound,_ thereb ducj ?
funciiensh it aREieHP: 20 R OB G CTIeERE0) BB pLbsiances
C
i SRR I Q0BT B SO 0 Sl OB e
therapauténdrugooperotednsh whosedd dsired gctivlrtg inomovapby ohé of skl m/ﬁhv ert.

protein bi d|n of. .t The attachnent
Potefjial cgmEp Pl e R it Ry ot il
grougi@hﬁshg)rmlﬂgt}ﬁgiegﬁ’éd SR GRPRAYRASs ofdrhepotehd®y, @Mﬁﬂlhty, and
armacoki netic properties of the conpounds of the

sultapbep;emn hindiagtregnired rf@li thewep 9161%ﬂ£ﬁ1>4cwt thegpigjmal therapeutically

abl et ab i1t
S e A T R e
inchfde $hd draliisefption, ﬁaetaabhshﬂrﬁﬁtty to &Sbte&ls )Jloo[d(lﬂﬁﬁ]baﬂfm and

nodi fication of _protein binding is_ hased on_ surf
toxigiycH ilag @g}}poqndePottalﬁéal cgmggugrdét prdﬁog%aa%l@éﬁp e rent of at
least ollllr ff@lfc%%n%lqresﬁ{l‘@hfe iARichbidea 137 b Red to RUSRI REHERNP compounds.
ns from solution. Surfaces which are resistant
to adsorption of proteins fromsolution are knovvn to

Qne ski | he art as
100730, ¢ chaunt commmpthds arigisn 45 es B SEGBR ateARAR prpackbone, e
the ﬂhq{f‘fﬁdo‘i)}ioxtehg v QURE Sttadhe §@c§§htﬂeﬁtcﬁf}@kﬁll? résediles Ha bire not
surfaces, as described in e man et al.
requsud \ﬁaychﬂ ghefrmpalsmfoucel@gsaltanawtmfsth@, tcomﬁ@urmd St yhich magratfect
prop&t{ea Ijﬁlchéclm%]oufa‘m t glrﬂ,l%g]to olu@tht}? Q %g?r el;[ ggzgtéémgﬁgéing. For
exarﬁifﬂb ad p&rBgtil pereaf corﬁbﬂu&d@ﬁi@ H%Iecﬁﬂ%ﬁﬁoﬂh‘ﬁa@cdﬁ@[th trésidues
Protein, Langmuir 2001, 17:5605- 5620 Hol min, et
accoafling Fihetpaeseniinyertigueby tha prerese of 2 /9 @E@Fafq g @ piperazine group

R

altedvbiinadl g errspladeit by Residst, tb heakAdsorquipoondoéf fRe prasemsneention.
t he Adhesion of Bacterial and Mammali an Cell s,

Langnuir 2001, 17:6336-6343. [0076] In preferred
[OO%anpfﬁ’ttfe? hotidRnisSothe irﬁ%nﬁ’éxﬁ%ﬁ?%e BN 8Hdl Rovo. For example,
ncti onal sidues include but"are not limted to a
backbpdcm@humpmpgrm@pcmnaémps thahcasiferyegistansd terpeotein binding can

v RS PR B S BgE ASHT AR g o e

basi8 fort@nehAiSrial AibedrR¥Mo B méenea féiﬂﬂ)ﬁ{pouﬁds &f ifliekdst.| e, and
ot her suitable functional groups shown bel ow, as

descri bed by Gstuni et al. Langnuir 2001, 17:5605-
20,
R e R L G ek

attatiiadnt e €o A AL leastloae ke}&cﬁ:fefpe@\tlde/modiﬁed@dﬁnamgmstw papedies,
rotein, non-
1nclgd1ng modified nonspecific in vivo protein binding. Such optimal pharmacokinetic

properties do not compromise either the selectivity or the potency of the modified
compound. The pharmacokinetically improved compounds of the invention preferably
allow a minimum effective amount of the compound to be administered to achieve the

desired therapeutic effect of the unbound compound, thereby reducing the dosage amount
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adsorbing, i.e. protein resistant. Figures |0A-10B

illustrate sone of the various functional groups
wokioclsney be attached to active conpound scafPOI/US2006/006047

backbones to produce the conpounds of the present

; .

(an AT B8 pakohf ComPlinckl SRR et e

phaﬁﬁz&bkmbdc pxropbxarek boerehe pireat qu)oaﬁd ay krualifyirecthe vien-specific in
_C%&;%ound [ g t he parent 1 WD 2006/ 089275

Uﬁ?@@]@g@ éﬁwmnfwﬁﬁom?oat aglymemtiof therad deast eng jesidue may
dec%ﬁélécrﬁ)?ﬁ-%gaﬁc Yot@ﬁltlﬁﬁ&mg Ry Biebmpeasds. ORGr %Bftgr'ga uent

east one functional "group by re ement
phaamatbbineguptoptiiites ofithefcomposbdsy thopresans serniiah include solubility,

substituent group(s),. as discussed .abo ve. .The .vari.abl
oral BT Meelp RSP crbiey R eient e SR RR R e Frdpiovidipe The
desﬁéa MehSHBrBdYtion 1.0kt BizcBtifsabispal of an act i ve conpound
whi ch scaffold or radical may form coval ent bonds with

the at | east one functi onal resi due The backbone or

[007:}53 laf f ﬂng m%fdlfC RO 101, 89 %rd?nblnalqgﬁ gaseg (o) sur ace fLE orlogy, i.e. the

ecu I nc own erapeu rugs

pre}ﬁthﬂioﬁl and ,scﬂaan,ing of mnﬁees f@ dhacdbiNiytty reshsm eﬂwﬂpn@u@f @6Rins from
not limted to the backbone structures of cyclic

sohlglean%gfaqes which argissisib Kpaeetiop RbRioHIE Eenaphyion are known to

P )
one SEMANTRE et préiEhiTobthay AadiE bR bibsthay bo screened
to idwintify; the\@rdip(D Didsen{(iAl preteinarsighntaturfhcesyvd dd@ﬁ]/ﬂﬁ)eﬁéhﬁb&., Chapman
erton e | .) ..and U. Pat ent .. 6,440, 98
ot as S grtonpufcsd 10 Ressisaia 495550 (Efromons, I Am Chemegoc:
2000”1&“8309@3@@4 Gﬁﬁht ettah"QA Sﬁfﬁé?kﬁ.lf'gnﬁ'&ﬁretli‘l% ér@;l' R@Mlﬂﬂsh s of
formila: OR N R3 "R5 Rg 7p

Surfapes that Resist thee%@swrmw,n CﬁeProtﬁm an@grmer 39@1,.161 cﬁé@érﬁ@éﬂx flglmlin,

e b SRR BB el b S pons
Buffed] Dagigﬁ]ulﬂ 00| 17:384102850; yd 039(13/11 et@N Sdﬂsseﬂ[Bl&DMonolayers that
am no, am do, car bony and al kylthi o; and

Resfzitherhdsitiop a5 Profe e e iovidisins oS RC Ik ingarinarmatian Gells

ring, or R6 and R7 together forma
Langm 1r2@bn’enberedéﬁéng, RO is independently selected

fromH and | ower al kyI wherein the | ower al kyl may
[001706? opin pre?elrrled eigr%}%fe em ubo%gmg\rﬁltg (r)]f t g%re%crentrgg\r/eentlfc])?ll i%%ctlonal
residues include but are not limited to a hydrophobic group, an ether, an oligo(ethylene
glycol) group or a derivative thereof, an amine, an ammonium salt, a simple amide, an
amide based on amino acids, a crown ether, a sugar, or a nitrile, and other suitable
functional groups shown below, as described by Ostuni et al. Langmuir 2001, 17:5605-
5620, the contents of which are hereby incorporated in their entirety, specifically the
functional groups that were particularly effective in rendering surfaces protein non-
adsorbing, i.e. protein resistant. Fi}gures 10A-10B illustrate some of the various functional
groups which may be attached to active compound scaffolds or backbones to produce the

compounds of the present invention.

[0077] The chemical compounds of the present invention comprise a variable

essential scaffold or backbone structure of a known active compound, i.e. the parent

21



| ower al koxy, hydroxy, CN, NO2, amino, acylam no,
am do, carbonyl, and al kylthio; alternatively R8 and
WRRosogerher Wi th the nitrogen to which they aPEr/us2006/006047
attached forma 5- or 6-nenbered ring. [0079]
comeefﬁcE “I@-b/'hibh rhédifitatioak We rﬁ&déllgzeﬁa%lg?&ﬁ%ftapleta%}%ne substltuent

sul fonyl group is a sarcosine ive or
whioh 15,26 leastiong fwbignslaspep h.‘ﬂéepﬂﬂ‘?émﬁmamdf Qsubiutién of ex1st1ng non-

esseaﬁﬁ%gﬁﬁéez%gp %ﬁ?%r%gﬁﬁ{u&% ove \%ﬁ vglﬁ ‘t%_lze I\{laglﬁaall}l-@d or

bacldose stnateyre istetitried to dleash asi“AT oﬂasl'zl aaRal GBI acikk ¥bmpoun
the,. lL.ower_al kyl nay be optionally substltute

whi stOﬁFf'Bﬁ r sadical lr%a}h’@pgé@ﬁalem&%gls Witk dhasat ledsy emofpctian]
res1(%\@Th(]§‘HAcﬂ%9®n@§r)é|c%lﬁQ)f cﬁé%gﬁ}r% 8%19%%¥Jally%n€v 3 k?@lg{llgl ’gr

In a nost preferre

1ncllbh@g<b@’}’@l thexapbeicadrRPEST priotetiishhaing hawdird achieity, arsTdbut are
R4 (B). wherein R

2-
not gled G BeckPond ufyre St it Futpapine dos umonaRhehate
phosphbdhaﬁa%sdsh@GMPl BbBale. @'o@@dﬂa?’bﬁg a@d’esﬁﬁﬁeﬂqg%tP&b(ﬁsﬁJaePCT

sul fur_of the parent conpound by cova

appl{%@@ﬂ WM ahss (Bynpagsret BL.), RIOHE{2 70 &2 A Hempoetrad ), H\m ng
02/05 881 of @AMO% e@al.) A 8 é%e%ﬁ\!ols &4210,&2 BMl\%aw et al.) and

6,583,147 B1 (Yoo et al.).

[0078] In one embodiment, the compound has the following formula:

O

R2
R1

SO0 HN =\,
\N/ N\(
R3

/Rs O

SO,—N R?

N~
R6 R7 F'{s

in which each R’ R®, R” and R® are independently selected from H and lower alkyl,
wherein the lower alkyl may be optionally substituted with one or more halogen, lower
alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio; and
additionally or alternatively R® and R” together form a 5- or 6-membered ring, or R® and
R’ together form a 3 to 6 membered ring; R’ is independently selected from H and lower
alkyl, wherein the lower alkyl may be optionally substituted with one or more halo gen,
lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio;
alternatively R® and R’ together with the nitrogen to which they are attached form a 5- or

6-membered ring.

[0079] Preferably, the functional group attached to the sulfonyl group is a sarcosine

derivative or oligomer. A preferred embodiment has the formula:
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(© wherein each R5, R6, R7 and R8 are independently
selected fromH and | ower al kyl, wherein the | ower
w@bkdoglosazey be optionally substituted with one PECT/IB2086/006047
hal ogen, |ower al koxy, hydroxy, CN, NO2, am no,
acyl am no, amdo, carbonyl, and a; kyl t hi o; and
additionally or al tearat i velly R6Rand R5 together form
a 5- or 6-nmenbered ring an/%ﬁ:a[nd R7 together forma
3 to 6 nenbered ring; RO is_independently sel ected
fromH and |l ower alk e¥ein the |ower al kyl may
be optionally substitk with offe or nore hal ogen,
| ower al koxy, hydroxy, , am no, acyl am no,
am do, carbonyl, and al9ytti 2FH\WO 2006/ 089275
PCT/ US2006/ 006047 al ternati vel y’,“/RS and R9 together
wWth the nitrogen to which they @&ke attached forma 5-
. or 6-menbered ring; nis 1to 4; and mis 1 to 6.
in whpbd} Rl andiRp ersfindapend ety sdicoted o nd lower alkyl, wherein the

o T S PR SR
hydioRHSSN, NO, 2inb SdcyRikiIRs MBS, caf¥bnlyB and alkyithio.

nmet hyl - al ani ne-di net hyl am de, to give a Conpound
having the formula Il: 0 OHNiIi N ~ N O 02S N (u)

084, ' 4
o0shf 0 o RRUB8E: BHRRALTRC b B gpsigne gy PoES
inhilsitmhaving thaformnglat@®d: forrmula [11:

L i
o HNM
N

S0,—R*

®)
wherein R represents at least one functional residue which replaces the original piperazine

by attachment to the sulfur of the parent compound by covalent bonding.

[0081] In compound A or B, R* may be a compound having the formula C:

s I
N-—(CRgR7),—C II\I— Ry
m ©

wherein each R®>, R®, R” and R® are independently selected from H and lower alkyl,
wherein the lower alkyl may be optionally substituted with one or more halogen, lower
alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio; and
additionally or alternatively R® and R® to gether form a 5- or 6-membered ring, or R® and
R’ together form a 3 to 6 membered ring; R’ is independently selected from H and lower
alkyl, wherein the lower alkyl may be optionally substituted with one or more halo gen,

lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio;
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24 WD 2006/ 089275 PCT/ US2006/ 006047 O OHN N O 02S
N (I'l'l') [0085] In other preferred enbodinents, inis
wa2oe/022dr R4 (Forrmula C), which is attachedP@DUS2006/006047
Cbnpou;g A Rgreferably, nis 1. [0086] In a further
alteatiody mEnhd eﬂ%ﬁmﬁthﬁﬂe ha®gbh i ’ .
e O i R Aol P DRk Wkch B b R £5- o
-mpé@bmd@nammsl@wnmtsﬂwq R2, R3 R5, R6, R7, RS,
R9, R10, R11l and R12 are independently selected fromH
and | ower al kyl, wherein the | ower alkyl may be
[00&2ﬂ)t i omed Ibryf@muﬁﬂuounﬁaﬁm‘t is nﬁﬂ@l@hﬁﬁ@fdﬁneﬁ? 20&8Mide, to give a
owey. al koxy, rox CN, N2, am no, acylam no,
COmBPﬁ“H%haVG%ﬁ %Bd "al kyl thi o; and additionally or
alternatlvely R6 and RS, o R8 and R10 together forma
5- or 6-nenbered ring, or “R7, or R10 and Rl1
g\IQ 6 _ne

toget her forma ; and R9 and R12
together with the nftrdgen t ich they are attached
forma 5- or 6-nenb I ng 87] For the above
enbodi nent, pref o and R11 are each
hydrogen. More ine dinmer is

¢ he conpound has
the formula: 25 T 0
Oﬁk~N\v/ﬂ\
N

| )

[0083] In another embodiment, R* is methyl-alanine-dimethylamide, to give a

compound having the formula II:

Y,

[0084] In another embodiment, R* is 2-methylamino-2-trimethyl-propionamide, to

give a compound having the formula III:
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WD 2006/ 089275 PCT/ US2006/ 006047 O R2 R~ HN N N
N// RB3 CH3 o CH3 (Cz-N,,,,JL~, CH3 CH3 in which R1,

WR200a8/0802R8 ar e i ndependently sel ected from H andI/Us2ee6/006047

al kyl, wherein the |ower alkyl may be optionally

substituted with one or mge hal ogen, |ower al koxy,

hydr oxy, CN, hKEL\anino, cyl amno, am do, carbonyl,

and al kylthio. |1 e red enbodinment, Rl is

ethyl, R2 is nethy S pgopyl. [0088] Table 1
Ci

above- descri bed I'Fyi ed I\Ebrrpo nds of B, including
| C50 and CLogP. 089] Table 2 s rizes certain
properties of the~yod|fi conmpoundsy i ncl udi ng
protein binding, i 114y and non-specific binding.
The selectivity i%ﬂEXNagawnst several PDEs of the
above-descri bed conpounds age set forth in Table 3.
[ 0090] The present inven ioT relates to a nmethod of
modul ating the pharmacoki netic and/ odllphar macodynani ¢
properties of a conpound, conprising: attaching at
| east one functional residue, wherein the at |east one
[0085Linc th otiadr preefsﬂlﬁeﬂJanbdsﬁﬂl!eﬁteﬁmﬁS)moﬁ gg‘@ﬂbw (z}?og%hﬁlta@f),nwhich is
inding, to a kno ctive conmpound by (a) replacing a
attacﬁSﬂg)sgéﬂP?‘H’rd 46??‘3@?@&3’# ngla variant scaffold, of the
compound with the at |east one functional residue or
éb) substituting a nonessential residue of the
[008eb rp duadusihertemtipdinaent, the asmpourel Hasriod fobloating Rsindlae,
t hereby i nproving the pharnmacoki netic properties of
the conpound. [Oq91] I nfa priéf erred enbodi nent of the
above-descri bed d%taodwvﬁh%,ﬁunctional resi due to be
attached as a substijtutjent | orNas a repl acenent residue
conprises a m ni aUmper ~of hydrogen donors, a
| ar ge number of h gen bond*acceptors and a neutra
el ectrical charge. R® 0 giogt R?
( !

AN

Rg

in which Rl, RZ, R? RS, R6, R, R8, R9, Rw, R" and R'? are independently selected from H

and lower alkyl, wherein the lower alkyl may be optionally substituted with one or more

halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and

alkylthio; and additionally or alternatively R® and R®, or R® and R° together form a 5- or

6-membered ring, or R® and R7, or R'® and R!! together form a 3 to 6 membered ring; and

R’ and R to gether with the nitrogen to which they are attached form a 5- or 6-membered

ring.

[0087] For the above embodiment, preferably, RS, R, R, and R!! are each hydrogen.

More preferably, a sarcosine dimer is attached to the sulfonyl group, and the compound

has the formula:
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WD 2006/ 089275 PCT/ US2006/ 006047 [0092] In the
above-descri bed nethod, the at | east one functiona

w0 e®oage7whi ch is attached to the known acti VBCT/US2006/006047
conmpound may be a hydrophobi c group, an ether, an
ol i go(ethylene glycol) grpup or a derivative thereof
an am ne, an anmopi um sal R* sinple am de, an an1de
based on anmi no aci o, a«g;zwz et her, a sugar, or a
nitrile, an amne ¢ Q<§xalanide, a sarcosine
resi due, a sarcosi deriNVati\ve or a sarcosine
oligoner. In a prekfe ed enb i ment, the
phar macoki neti c pro»ert nonspeanélc protein
bi ndi ng. [0093] The en i nyentinn relates to a
met hod of nodul ating the phaﬁﬁﬁ\gngéWFc and/ or
phar macodynami ¢ properties ofcHa npound, conpri sing:
attaching a residue from the group consisting of a

in Wher)lpRé bhCRYBRUBdepAdRI&ElecR fOn BndabRY 8RR, wherein the
ol oup or derivative thereof, an ammne, an
IOW%{r%l@ﬂ gf@é%ﬁlon%ll&swbﬁm@teémﬂeonwr ramedwalqgas,elqwomalkoxy,

C n
by N o Ol el i, a0l an Sl g o FpsF
prefermedcasbauiémeer RY aiatlv;d R? isanathylcosd REisghrbgamer to a

known active conpound to generate a second conpound.
[0094] In general, protein binding is assessed by

[008‘8]3 asurdyii Elﬂﬁnﬁﬁ@@scthé Xe@eﬁ ngmpgﬁfék 8 theWbobdL ﬁe§cm§§cp£1'08ﬂied

bind to one or nore serum conponent
Commliﬁdé;f)thme@ﬂng 1GH0 a@d@IsrgBodl ment, sui tabI e
functional residues may be i dent i fied by screening of
surfaces conprising such residues for their ability

[0080D r eRdbid 2 adlEREfEdsRrteh (FE5dHIR CETRORRAL e doﬁﬁ'o{iﬁjdsn theluding
but not limted to serum proteins, and preferabl

prote{p Rifing seiHbibitn g ren-specdisdiinting Tos selesiyity amlds@gainst several
solid support
D b ol B S R ROl BT PIsTh S ance
Alternatlvely candi dat e reS|dues are |ncorporated

bﬂ or |linked to nnk&§ules har maceuti ca
(009} o HhetPressuCIvERHAITEIHES 0 Adget %fyﬁ?‘ﬂié%‘ingethe phargacokinetic
and/&%ﬂaﬁn%bﬁ@ﬁ’itﬁrc ﬁ%péi’ﬁé‘sr&‘ t&nﬂ)oﬁﬁa & t after

nthesis’ Ina non-limti e%anp "a direct
attacbmgcht iﬂgstas@iyl;lcuonmht@sﬂduz@mewn dheda&tl@sf omicﬁlhdlimial residue

ues l.ecul es inc oratlng such resi dues are

redu ol r e PP Pl (5 S RBOBH AL Geeutfota Ry haneigains o
nonet&tislaei thd; 9.EPONAMNS sCdd D) @ f HRROWEbul Withans haBak bRY

noi ety for detection, or a |abeled secondary reagent

ﬁmctlwml rfmchla@r (% subgiHuting unensssansiakiesidue afiths ompeet W1th the at
least[oglg%ilctlg'ﬂ lfrgsq&l?e }M?eiréidér i#, ?ovrlﬁ%g%f?%nt i @ adfi ﬁ)pel%es of the

proteins fromso
cmnpmﬁﬁstant surfaces. Functional groups may be screened
to identify the group(s) present in protein resistant

surfaces, as described in e.g., Chapnman et al.
[009F1T V&Y b PPEREd éhbodiment of the above-described method, the functional

residue to be attached as a substitutent or as a replacement residue comprises a minimum

number of hydrogen donors, a large number of hydrogen bond acceptors and a neutral

electrical charge.
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WD 2006/ 089275 PCT/ US2006/ 006047 Surfaces that Resi st
the Adsorption of Proteins, J. Am Chem Soc. 2000,

wa22os89023 8304; Ostuni et al. A Survey of PCT/US2006/006047
Structure-Property Rel ati onships of Surfaces that

0093Si Stn hB8boNIGRERSddARetBbd, Ft’ﬁ@&ﬁb&fc h@ngH ich i

[ ﬁ? 5605- 562% Hol m i n, eet al . Zw ttoerl oni !éﬁaéi%géaet\%}g%hm

attaghedite thmwet@tlw gomlzkwdpna}dvﬁ ohy®ppliabingionpaniaeepats
r, m,ll r 20 841-.2850;. and Ostuni et
oliar e 38R bl A irvel Pt mbisP iy oniu S, a
simpd aff @S, af Ande bAEDbHE laﬂﬁfnoad%ﬂist A ErodNQBEOR 5 ar, aﬁ%trﬁﬁﬂ@lan
and Manmal i an Cel | s, LangHU|r 2001, 17°63
amipQRYBP, ABiHlaneeia SeTcOsn &5idie, asdroering dﬁmAatww ajmcosme

o1 P RALASE S 01 a3 LGS R o

bindikel et on or backbone of a known bi ol ogically or
chem cally active conmpound to which the functional
resi due may be attached by either substitution of

[0093ynCt Tﬂ@ﬁlesegﬁ ARnRbn felfeAbh! 1?(@[? 04§ &Bﬂﬁll]atngé th%?jf)halfmatc:ﬁkmetlc

repl acenent of a nonessenti a
and/anp]uaymagqﬂm@mmjproﬁqnes e&ammmqundsccdnplmlm atladiiiy/eresidne from

the 557 EFG i af < BuBRP BT uE Gty bt neEt GieioD sroup or

a defuiiblel thete€fl abinine An hdRfohidN Mit, W8Fh 'éeamld(p%ﬁ affidSkdskd on
in the art, e.g. a nedicinal chems recogni ze

aming 34, 8 Gravabpihery p Gugss, e NikHowen aaeing g@upompmm:tmdm ch
r & wi 1t h..at ast
sarc?é@% C%?lgﬁg Ip;i s?agcgagl 3 deﬁg\ggft&o‘g l’e{n osme og%%? (}i,nlogfln active
compomm)genérawmmdj&mpmndbe gener ated as described
infra, wherein the conpounds are nodified conpounds
conprising a conjugate of an active site of the
0092PMPOIENEAN pRSERHihdthe R 9%31% v
[ aPpart%ﬁ I ar pdegil‘ﬁr ed tl\g/%%tgy }plfnaf%uﬁﬁ%% gﬁgdf}%olecules
of thgtinveméien t@bimdftoinot on:ma:te esindemm adhpcikeat driginditOthereof, In

one g8 et SRR B esoBicgngy b ddsikiid bHaviPrg of surfaces
compBsiE kachGesidhi&y 61 ﬂlefrﬁ@ﬂf?y & &kﬁ@t écﬁoﬁ)%loﬁ oF 8ui QH gfoﬂgnts

vari ous qroups descri bed herein, or the variou
inclydipgs brbwef lingitasiip Seionmateins, Cblsrefelambmnmsermn proteins.

I sed t .
ConfiERTAAR 1o B HBERA TN, B SR 8RR E 5 Pupport nd
testihgmre@uppbrpﬂﬁ@memkemanoé @ﬂ%ﬁl@@abmfé@ﬂh& are

operties includin non ecific protein binding of

inco éat%ﬂﬁt%%émg?ﬂﬁ?dﬂ cuf gr}qarrpapes’ﬂ@aplémp@gt Such compounds

f
s SO o I SOhic Y BOOEL o 5L o Ay
non-tionpunenniple Ekadipéat bindingsassdy, smppbilizsd andlidas Amytional
residél%s é@@@%ﬁ%@%ﬁp&l ngd sluc l g@g;gggg%?ec{/@r%l}rﬁg&t% (t)g bl\llg serum
compHeftsN THRGRFRP E&hﬁ‘&heﬁbé hebhe ![a%@fé% wifhh § & gﬂéﬁﬂ Vlﬁl)llétg fope

nol ecul es of the i1nvention nay be m xe
deteetinne ox e tabaled seqrodanytrsagent thathinds topels ee,rumrmbm;imemsmamlbe

used.Of unbound nol ecul es det er m ned.

[0095] Surfaces which are resistant to adsorption of proteins from solution are known
as “protein resistant” surfaces. Functional groups may be screened to identify the group(s)

present in protein resistant surfaces, as described in e.g., Chapman et al. Surveying for
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28 WD 2006/ 089275 PCT/ US2006/ 006047 [0098] A direct

bi ndi ng anal ysis can al so be prefornmed in |liquid
w@b@smes2For exanpl e, test conpounds can be ni REHUSZD61006047

one or nore serum conponents in liquid phase, and the

Surfafﬁmhmd{e@ﬁt geU @orfiohef Pideeds, I R89 Vheh SRE, %y@@rrgizegﬁg 8304;

preferred enbodi nent, nol ecul es having re
Oswﬁlll 8ft di A SuBYSYRIngrughuse- Penmstiy Relationshipobf Suracesthat Resist the

s s AL B ALl UG 5% v s

that R@m'staiﬁmspéclﬁetAdsérpaﬁﬁ bf Prowdie Giehea quidus IBufe NemghRuPH 01,
roups that are designed to resi st

178313850, R RIH deseanbled Monolayersiibatasist therdisarpdion of
Protéin® Bn e 2cdMeioh O Bgaeﬁ_ a%ﬁ‘ﬁ@arﬂ?@h&fégﬁ ?ﬂn@ﬁé&?@@{ t1§C§336~

am ne and anhydri de e set ecu

634nt o spatially distinct regions on the gold surface
to create an array of nol ecules that m ght resi st
protein binding. This array is then exposed to a

[0096p| uttssh iR RdafibABF A bl Abiy] khddue whikh YRS
| abel elgdh After a suitable i ncubugtl oln gerl(geg(EH mtenfd

resistanee. i of skillds Heaprawdl @@@ﬁbﬂ@@iemnaafshlmiﬂ@d[eﬁntal skeleton or

backﬁ?@@éﬁ] knva 18[5'%?% lk o eérgc%& Cc?wggr ou ‘g%%lpg}gt rédﬁlrtnglonal
residub norydectiathesl gndther gibetipgot bﬂfunbﬁ&xhaﬁ lerdphda VB dbMGound
have | ow fluorescence in that part of the array.

or by feplgepipgag SCORESSHRIBY émstipaal garupariche asive opm@nund For
exan@)é, il @Qbﬁée@%@% e&a?)(%eﬂéeo&f%.' o é}gz%\g %%’u%a ona (‘bogmoggd will

COITbI nation wth rescent S con
indicgte thafetich groaptmeazt bepfn‘dnbereplabechdﬂ m@sﬁmtddhelﬂc B fincadnal residue.

one BRI B etel B F birouieh inatc i R conms oiepratshisreroups on
knowre£e0iv 8 86@p 6 RIR)whie mbBtepiRIg of 9@(%?1'&95@%% aPﬁ?st Rfe

used to identify the presence of rotei
functiong] yesifiya) Aegoadipalysa combinetosiak ]dgrarySFﬁ%oaiIE)mﬂ!amatylm generated

o NRRERE AL BT AR UTSE bl SLIRLLD ST LB

conjugats affantabtlse ﬁ}éSdifEtHé b&nﬁtﬁﬁmd'(blﬂbiséﬂldl Ba@itRHEbPa c@ﬁ%oamfd having

mﬁ‘ﬁ n phar macoki neti c i nterest can be test
a pariietHe; %lfﬁf&?“éﬂﬁﬁme g rompesghy and %Ilwﬂorm@nqlqmal residat

I t
a’ttaclli’édr\t‘EleI%fHi I\xlhefagl?]% @fc‘lﬁ c%g{’ugtﬁtg?lﬁg Qﬁlf‘?er%ﬁ ﬁ% 10%9%%@@866 %tgac 11‘;:'%
therem, p@yrearqidephamwg foriniutaol ngheﬁiﬁhel@d RGrodf i k6lkdted ﬁoﬁf‘ttl)le various

g{) t of the invention, chem cal groups can be
sroufy IR Dt 15 BIEGE MR graupspb aFy e 0
Accofd? Y, @HE'ralﬁﬁfa? bemSd18\6relin g Raﬂf?%l?tﬁoo'f 2l u%r@nt tfﬁrgctfl%gal residues

ux ~when appended to a s erapeu
for nqpfpgeq Bhagmpedkingtigrang/or pimmaemiynhnnc pbpertico nmamﬁng)xﬁon-spemﬁc

ffect t t t wh
protefipaRERT Bl HOURRA PRS- Chom) o devel oped. 29

[0097] In preferred embodiments, the solid support itself is chosen or modified to
minimize its interaction with the serum components. Examples of such supports and
assay systems are described in International Application WO 02/48676, WO 03/12392,
WO 03/18854, WO 03/54515, herein incorporated by reference. Alternatively, the
molecules of the invention may be mixed with one or more serum components in liquid

phase, and the amount of unbound molecules determined.
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WD 2006/ 089275 PCT/ US2006/ 006047 [00102] The net hod
could also be used to identify chem cal groups that

WO e®h®89203 nding to proteins such as thrombi n, PCT/US2006/006047
anti-thronbin, and Factor Xa and therefore have the
potential to control coagulation. [00103] This nethod
woul d al so be useful for identifying groups that

[0098)pr eriirebhbinéi;ngLalnhlg/Sis thatlsabe prdaingddd ligsid phase. For example,

| enent a cemmtthaaiesvmae rm
test SRR AP PR BB BTG P TBRY PRBONT e Lo s, and
theﬁgd@@%l@ﬁqgst@g%n{éundl ng proteins, and steroids and
their binding proteins such as testosterone and sex

hor none binding globulin (SHBG. [00104] In another

(00R3G bt S Sl bR P B B i B argree

blnﬁﬁg)&%ﬁ&éhtﬂifed as €SI B del f-asuRIbl &l rﬁ@ndlﬁ‘}%r 9F &flol Bblecules
attaching a first conpound sel ected fromthe group

termgagied withpghydridergrowss i farmeg fabp gatsrurigere oA igalovirpmall molecules

Wlt%%ﬁ ngg?(ﬂﬁals I%En 01?62%‘}%1? gﬁ]c? %{%E?&%r %rg dggg}f%%%qgmst' an?(il}\;gl[OngbUIHID
for swabgilgnacthe,otipr ehé bresthamattachediiocthk sﬁnfaca,maemadmml between the

amié% e nt e bfhe]; s?ert g‘g };@y)ﬂte e,%?)er Sntg sagt%qgly distipgkyegiogs on

the gﬁd sﬁ@aoe% 'crégﬁa %a@%ﬂ?ﬁéﬂe&ﬁeﬁh@ﬂ%éh@%fst Blokth bmdlng This

Wherein the |ower al'kyl may be substituted wt
arrapjag thgle nxpdsgﬁ\m a snlk‘r@o((ycoﬂwmmg aibungn| the[tl@ﬂucanscnotjy labeled After
on I and al k and
w o SuPRip R e Rhet B B oty g alig ¥R
scarfRér.t D@@ﬁﬂﬁﬁbblﬁ@édﬁl@nﬁcaﬂ @rcﬁlpﬁﬂfﬂ@ 8best fol AMelimiln8yidingd ilhtified by
together may with the nitrogen to which they are

the presenen e 2 flyprpseent sigapl; groypnihal wgist plhgmimbipding wil haye low
ﬂuo?c%geﬂcg 1111 ﬁla% !{r? o?the a[’rg 1ﬂ5a] i{h!l&?.?ﬁc%ﬁlgﬁ'o{élf gtﬁ[%g L 3{)1% thérp €
es 0 e renen

IHve t I ONne
antlh@dléma:gauwhﬂre@rmelnrbf 1ﬁteﬂes’01|h 2mb3htAR A8 2dtsecondary
CT/ US2Q06/ 006047 [ 00106] certaln enbodi nent's, the
anﬁg dHewsn hedipethiq dtedt grofeia n%%ﬂ& toethg chgraicalgrpenfe df an antlbody is

not FRiRBE th$18LRsddt&tibn method such as surface plasmon resonance (SPR)
or MALDI mass spectrometry can be used to identify the presence of the protein at
individual elements in the array. SPR also has the advantage of providing kinetic

information on the binding of protein to the chemical groups.

[00100] The use of this system is not limited to albumin; any protein of
pharmacokinetic interest can be tested for binding potential. For example, blood proteins
that bind small molecules, such as a-acid glycoprotein (AAG, AGP) and lipoproteins,

could be exposed to the array and protein binding detected.

[00101] In an embodiment of the invention, chemical groups can be identified that
resist binding to P-glycoprotein (PGP) and therefore have the potential to reduce efflux
when appended to a small molecule therapeutic. This is particularly important for
development of anti-cancer drugs provide effective treatment where multiple drug

resistance (MDR) has developed.
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[00107] In certain enbodiments, the present invention
relates to a nethod of nodul ating the pharnacoki netic
wa@eabos2phar macodynani ¢ property of a conpoundPCT/US2006/006047
wher eby the compound has the formula AA OR2 Rl O HN
N N~ R3 S02- R4 (A) or pharmaceutically acceptable

, _Stereoi soner, or hydrate thereof, wherein, R,

[00#@] an@hmeﬁwé conldeoriratsed yo slehitytabemiaabgromps thatvesist binding

to pﬁJtéﬁMé suc, %Wﬁ{roﬁllb\ﬁlg ?Xéé?“?{gﬁlg’ | 0%%@@% aéﬁli WV\%EIGM t.he

potenpa]lﬁormahﬂrglc@ugﬂhmdmt ed with one or nore hal ogen, Iovver
al koxy, hydroxy, CN, NO2, am no, acylam no, am do,
car bonyl, and aIkyIthio, conprising: attaching R4

0012y 8 b, S TR Dy o
ther@ﬂd@ilbs thatvre éﬁsngttddeas Isuppiemalhthytbr Bplcdigent $htli)§11¢§ wheérd proteln
| ower al kox hydr oxy , _am no,

bmdg&,ﬁmgﬁ?%g pgmea&re VLR MBBRALL G dh%‘an@}lP% ﬁ’rdothelahuldﬂg piRtpins,

f
e e O 4 RS ¢ e i ol

globulp$BL)may with the nitrogen to 31 WD 2006/ 089275
PCT/ US2006/ 006047 which they are attached forma 5-
or 6-nenbered ring; nis 1to 4, and mis 1 to 6, to

[0019éher latapothes asposidihe pr@eiigy et kERles ki a GRARRI dF modulatlng the

enbodi nent s, the present invention relates to th
phargiagpldelit 3n9/ns phammacRehanyp eFaiery o e compewil, G@lmtpusmg the step
of has the formula: 0 R2 R1~1I0HNi N

attaching a first compound selected from the group consisting of any of the
aforementioned known skeletons or backbone of active compounds, including but not
limited to active drug agents, bioactive substances, proteins and chemical to a residue

represented by formula C to generate a second compound,

N—(CRsR7),—C II\T— Ry
Rg

m

wherein R’, R%, R7, R® and R® may be H and lower alkyl, wherein the lower alkyl may be
substituted with halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido,
carbonyl, and alkylthio; and RS and R’ together form a 5- or 6-membered ring, or R® and
R’ to gether form a 3 to 6 membered ring; R® and R’ to gether may with the nitrogen to

which they are attached form a 5- or 6-membered ring; # is 1 to 4; and m is 1 to 6.

[00105] In certain embodiments, the present invention relates to the aforementioned

method, wherein m is 1 or 2.
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N R3 R5 O02-Nu RO R6 R7 R8 wherein,R, R2 and R3

are independently selected fromH, |ower alkyl, |ower
wabdoetgd275 and | ower al kynyl, wherein the | owePCEIE3006/006047

| ower al kenyl, and | ower al kynyl may be optionally

substituted mﬁth one or nore hal ogen, |ower alkoxy,

NO2, am no, acylam no, ainido, carbonyl,
["Olgﬁh alnwnﬁm eubqdioaris [the present inentiemtriatesteribs afgtdmanttoned
tion relates to the aforenentione

nwﬂﬁ@?ﬁ@@%mtﬂéfgln the second conpound has the formula: O

R2 R11-I0HN NR3 CH3 O02-N)I N' CH3 CH3 wherein,

dently selected fromH and
10010} Fﬁa‘le&gtn%s%?éar S@éﬂgg Eﬁfg}etmyveamytelmo pemethod of
ogen
modﬁl&tlg%t/l% ﬂ%nﬁh%ﬁﬂeh%hﬁ&;’%ﬁﬁm(a@@dﬁ r%%lr?y paa?ﬁ
Whet@bybhﬂmrnpmmdhatthylfommm[ 00110] In certain
enbodi nents, the present invention relates to the
af orenent | oned nmet hod, wherein the conpound has thga
formula B: 32 WO 2006/ 089275 PCT/ US2006/ 006047 O O
HNN NSO (B)- [gpllll I'm ceffain enbodi ments, the
present invention rela esnto af orenentioned
met hod, wherein R4 is Jpet h I/—ranj/'i‘\o- di met hyl acet ami de,
to give a conpound hg 0 t’he\(

RS
(A)

or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein,

R', R? and R® are independently selected from H, lower alkyl, lower alkenyl, and
lower alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be
optionally substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,,
amino, acylamino, amido, carbonyl, and alkylthio, comprising:

attaching R* having the formula C:

I
N— (CR6R7)71_ G II\I_ R9
Rg

m

wherein R’, R®, R”, R® and R® may be H and lower alkyl, wherein the lower alkyl may be
substituted with halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido,
carbonyl, and alkylthio; and R® and R® together form a 5- or 6-membered ring, or R® and

R’ together form a 3 to 6 membered ring; R® and R® together may with the nitrogen to
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formulal: 0O ~OHNN NO SO (I). [00112] In

certain enbodi nents, the present invention relates to
wao b@emsarenent i oned nethod, wherein R4 is PCT/US2006/006047

nmet hyl - al ani ne-di net hyl acet am de, to give a conpound

: ' t I 0 )
S o B o3 b S Mg s o3 rnd Rt e
gengrate atsesortdaoptpeuad.or enent i oned rret hod, wherein R4 is

2-met hyl am no-2-tri nmet hyl - propi onam de, to give a

compound having the formula I11: 33 WO 2006/ 089275
[OOIB@T_/ l—%@cﬁi’n@ﬁ@&ﬂﬂme@s théPtedent favelibh felatd R thé\laMementloned

[00114] In certain enbodi nents, the present

meﬂilqu mhpre@htheébm@szomoméh@‘tbc &rerdéoned met hods,

wherein nais 1 or 2 for R4 (Formula C), which is

attached to Conpound A. PreferabBty, nis 1. [00115]

In certain enbodi rrenﬁ’& th i nvention rel ates

to the aforenentioned net od, Wherein said first

conmpound is a known s 0 s/%r(backbone of active
conpounds, including

not linrted to active drug
agents, bioactive substjancess groteins

Or—N

9
N/R

R R’ ,'Qa

wherein,R', R* and R® are independently selected from H, lower alkyl, lower alkenyl,
and lower alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be
optionally substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO»,

amino, acylamino, amido, carbonyl, and alkylthio.

[00109] In certain embodiments, the present invention relates to the aforementioned

method, wherein the second compound has the formula:

R2
R1\o HN =
\N/N\(N
RS
o o
ok I, o
L

wherein, R!, R? and R? are independently selected from H and lower alkyl, wherein the
lower alkyl may be optionally substituted with one or more halogen, lower alkoxy,

hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio.

[00110] In certain embodiments, the present invention relates to the aforementioned

method, wherein the compound has the formula B:
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and chem cal conpounds. For exanple, the conpound may

be a conpound having fornmula A or B. [00116] The
w@e@sesn273 nventi on al so relates to the af or enePtT/08md6/006047

nmet hods that includes netabolites of any of the above

conmpounds. In one enbodi nent of the invention, the

netabolite may have a structure represented by the

formula DD 0 R2 R1+-10 HN NoN' A-'---: BE R3 ~i (D)
wherein R1L is | ower [al kyl; and R3 are independently
sel ected from | ower aPkylHN-an r al kenyl and | ower

al kynyl, wherein the
| ower al kynyl may be
or nore hal ogen, |o : hydroxy, CN, NO2,

am no, acylam no, amido, .carbonyl, and alkylthio; A
is Nor GCH Bis N CH C(S02-NH R13}). or
CCONHRL3; Dis N CH GC(S02-NH 3)) or
C-CO NH R13; 34 WD 2006/ 089275 PCT/ US2006/ 006047 E

o0k b5 00 05 Bl e o g one
metiRiB witrdioRe s @btkyl-am{Hd0diléthylaeaniiefe gived crpodhdBting the
R2 and R3 are independently selected from | ower
forgylgy . I1n a further preferred embodi ment, R13 is
met hyl . [00118] Preferred netabolites include
compounds having the formula D1:. 0 R2 Rl

ower al kenyl, and
substituted with one

(.

[00112] In certain embodiments, the present invention relates to the aforementioned
method, wherein R* is methyl-alanine-dimethylacetamide, to give a compound having the

formula II:

D).
[00113] In certain embodiments, the present invention relates to the aforementioned

method, wherein R* is 2-methylamino-2-trimethyl-propionamide, to give a compound

having the formula III:
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HN R3 R13 02--NH (D) wherein Rl, R2 and R3 are as
defi ned above for Conpound A and R13 is selected from
wo owenselrkyl , preferably nethyl. Preferred enbpdi/ms2wwe006047

i nclude the conpound of the formula O o Her ~ |N
023- NH [00119] Conpounds of the Fornmula D and D1, or
phar maceutically acceptable salts, stereoisoners,
hydrat es or prodrugs thereof, y be admi ni stered
directly to a patient. Alterpggé%gly, conpounds of
the Forrmula D and D1 naycbeHPor gy n the body of the
patient after the adm ni= Nohal a parent conpound
or prodrug. Thus in one bodi nen the invention is
directed to nethods for i,bithng PREs, particularly
PDE5, by adm nistering k@TA;hu n subj ect conpounds
of the formula Dor D1. A fugkggﬁw/enbodinent of the
invention is directed to metHods ffor inhibkﬁhgg PDEs,
u

articularly PDE5, by adm nistering to a n
100144} dacertain gmbadinepnts thespreseadimyentivth refatdshe teatfreh@ntibhed

' | vQ,  fof ex |l e .result of bein
mettle st i Las oy S0BRFouS vBish besones obompound A
Prefqrafly 20is 1Cer t ai n conpounds derived by the

af orenmenti oned nethods of the present invention may
exist in particular geonetric or stereoisoneric forns.

0011e S embBYERL IO pl at.es al uch i
[001T4)" 3% SE2ih cmb ANERNIO e TLLAR BIRS rPlotendy B8 atorompeptiaped
methedamhdreimspid, firsli costpenad s SnovirDikel#6H¥R: Dackbohe bf QRS

es thereof, and other m xtures

Comthe rac?th gixt¥h ¢ g
ROKB% dycTudine pufi ot KEuigd ip aqiTiersus agsmés, Bioagtine substemdas gproteins
and cAghidal eRapounds WH Rk rhsleC 8L resent .in
a substituent such asﬁghﬂgpgg? grougyg%f?&mgﬁ aving
formplagherB. as wel| as mixtures thereof, are included in

this invention. For exanple, in one enbodi nent, the
conmpound or pharnaceutical conposition is a

[0016¢r mThapieaént dhvenfioMBIRY Rélaids RPde AebrEfEntiinbd Gl ttht includes

metabolites of any of the above compounds. In one embodiment of the invention, the

metabolite may have a structure represented by the formula D:

o}

RZ
R1
SO0  HN =
N /N
AT NS \(
lg E R®

®)
wherein
R! is lower alkyl,
R? and R are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,
acylamino, amido, carbonyl, and alkylthio;
AisNorC-H;
BisN, C-H, C-(S0,-NH-R"), or C-CO-NH-R";
DisN, C-H, C-(SO,-NH-R'®) or C-CO-NH-R?,
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N N O O2S- NH [00121] The followi ng isonmers of this
conpound are included in this invention. 0 0 OHNO
wooobslosdlyAN / N N O O 025- NH A N 025- N) - - - BEBUBR0@HB6047
H 00122] In addition, if, for instance, a particular
Eisehantifpmer of a conpound of the present invention is
desired, it may be repared by asymmetric synthesis,
whemsin ey puaed ArB onEtrhaybeNi aal orlofiB orbys CvSE,aNERS?) or
5hﬁ sdiastereoneric mxture is separated and the
aUX|I|ary ‘group cl eaved to provide the pure desired
R"” @riewtiak@rs. Al ternatively, where the nolecule
contains a basic functional group, such as am no, or
an acidic functional group, such as carboxyl,
ster r
Rl S s A S A S S
IOWQrfalltytheIrda fisther pofiered dnituslihartRd ibyetbyact i on aI
crystallization or chromatographic neans well known in
the art, and subsequent recovery of the pure
00128RNt | ORI (Erre
B 23] oy m her e el e GenP g S Pe iy Sl D
solubility that limts theig abidity to dissolve in
the gut, be absor begh by t he| bogy, and hit the
t herapeutic target. GnvE)'sely, >, sone nol ecul es are so

hydrophilic that the pg@s t hrough t he
hydr ophobi ¢ nmenbr ane at surraownds cells and
torthit their therapeutic

therefore are not abbs

target. Chem cal groygs at allow synthetic chem sts

to elther increase solubility or r ce the
leIlClty of small nol ecules are therefore

Wherag)sli{ r&plaad 1% a1 z4ielinpd absiel fonfomppoesAi wsk 4 is selected from

o B L B AR BASHR e P

formskl f - assenbl ed nDnoIayer of thlol nol ecul es
termnated with naleimde groups is formed at a gold

surface. A set of sggsl | ecul es with thiol groups
at one end, and gro ﬁ&r;ﬂ%ffé hydrophilic at the
other end are then gttacheq_tg® the surface via
reacti on between th I o[¥"and\ nal ei m de. The set of

|

0S—NH

[00119] Compounds of the Formula D and Dy, or pharmaceutically acceptable
salts, stereoisomers, hydrates or prodrugs thereof, may be administered directly to a
patient. Alternatively, compounds of the Formula D and D, may be formed in the body
of the patient after the administration of a parent compound or prodrug. Thus in one
embodiment, the invention is directed to methods for inhibiting PDEs, particularly PDES,
by administering to a human subject compounds of the formula D or D;. A further
embodiment of the invention is directed to methods for inhibiting PDEs, particularly
PDES, by administering to a human subject, a prodrug forms a compound of the formula

D or Dy in vivo, for example, as a result of being metabolized.

35



nol ecul es are spotted onto spatially distinct regions
on the gold surface to create an array of nol ecul es
W bab/0ga2ght | ncrease the solubility of a snal | PCT/US2006/006047
nol ecul e. Droplets of both polar (e.g., water) and
[001204ir opbekih CofPolinds dRENEABY the df@ﬂéhféﬁtl&{eﬁ rh&ﬁ@dsoéfqﬁggres nt
onto each, elenent of the array e contact an ¥i
invenHan mggy exishin RPStigiHategpomesi aorsttreis@ntriveformse The pﬂaderat

T W T A——

enardionzers ldnafsmaamerre,s(amiismr@ (OPROMER! the FReRiE Aixtafes thereof, and
det.er m ned (gé/ asuring the area of the surface
A% 0

other gRiEnEs thyre 8 W BB Ahe sosme o theomealboneA(dldltgmal
asylﬁﬁ@ir@(‘craﬂi‘)ﬁ%}t@mm 8b¥'p?ésgntq{1 %%luﬁgtﬁue%t s&%ﬁa& agoailfyj gfoup " All

contact angles co reater areas
suclmagMgrsoas well agmizdures tlmrmﬁlzframltm’e&SEﬂm P e@iciNe8} &éﬁmple in
up is. inversel ortional] to the mscibility of
one tg‘ﬁg‘i"ﬁg‘ﬁ&%ﬂ&e GOTRRONHE ngﬁ%“{aﬁ%ﬁ t1ca] GAFRRPSYLiOH| 1§ & Remutsigon of
Congan®b @aviag Giesthedlre.gr oup for which water has a high
contact angle when it is presented at the surface,

such as nethyl (CH3) has I scibility with water,

i.e., it wll tend t he solubility of a
smal | nol ecul e. Conversel s em cal group for which
water has a | ow con angl exwhen it is presented at
t he surface, such astcarboxyl ( , has high
mscibility with water, i.€ , it will tend to increase

the solubility of a SHH kecule. Sets of chem ca

groups can therefore be screened rapidly using contact

angles on surfaces to identify groups that inprove
[00130) ubi | Thy fellowigs isemeRySHRRRbINGIAY are TIHISA

can be used to evaluate the e#?ect %ﬁ SO e@ﬂﬁ@&gﬁﬁgnuOn

chem cal grloups uged ccordiing to tohe inventlon

[00125] A c &N ter fo thejlb\l[l)(ty of a small
nmol ecul e to gross the Nipid gnbflane]of'va cel | is

| ogP where thé partition iveleqt of the
conpound b n 37 006/ 75 PCT/ 006/ 006047
oct anol and ter? The rel ativ& conbact angl e of a
surface pres&itipg.chenical grsups flor = octanol and
wat er therefor é{ars a rapid, eppirfcal nethod for

ranki ng | arge S®¢ chem cal aps for their
potential effect on the | ogP of a conpound. [ 00126]

[00124)e PH gepanfenfes o‘i’flns‘{zﬁl%e Sag%ayﬁédéé e L c!fjr? %D{ripgﬁlllj SPthe

can be addressed’ in b measuri
presegb HIvaRtionsis gesizedoit nsayl het prepesediby ahyfrrﬁﬁditﬁﬁ tsynthiSsis, b B%denvatlon

er ent Plnthlscaselslo
wits BB Riary Wbt B Frlihe P oetprs BiUTed SenREchnd the
auxilidie gfoabicleadéd foh[ﬁoﬁfdg‘t dplIrQ ﬁes‘i‘%ﬁ%ﬁftﬁtfo%ér nﬁlt@lfnaﬁ‘{fxifly,tvi{]here the

speci es. of the conmpound in octano tot sum o
mde%‘ﬁ seaing £ibasis f@fctlanal Bpys isech ssfantihe, ar anmoidicifunctiovald gfoup,

sured at different
s B B By OB B PR S L S i
or base dalinveedityy desglition of the diastereomers thus formed by fractional

crystallization or chromatographic means well known in the art, and subsequent recovery

of the pure enantiomers.
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[00127] It wll also be useful to screen candi date

conpounds for their capacity to be actively
wao e@esgars ed across cell nenbranes and cel |'s, PET/II82006/006047

their resistance to such transport. For exanple, it
[00123] webintkaivindlhablephias BREEkviede Is¥lubARY Wat BRids éﬁé?f‘?anlty to

nol ecul es maybe |imted in their effectliveness

dissglve ﬂ@@m@uﬁ@g@;;qrb%by tte hodly gand hifthe therapeiitis target. Conversely,

i in capil]ar ot hel i
oSy Yo IPREABYTES o5 Rl B BB BRI 5Bl
menbramsihair turroindy dellk iané tlfdféibidh’alé bt S HitthaR tehpcttifl Garget.

h ef faict [ vell% g event the anti-cancer agent from
Chemig oGS ik Iic@,}%yrg et}peq}\%ggs g)y@ﬂ]@mncqqqsesmlhty or reduce the

hydﬂoBﬁﬁh@ﬁ? 8Bsmalf HBIECHRk a%{ ﬁgﬁ%rgfdeé{ﬁlg}ée will, in addition

to reduci ng non-specific protern binding, inprove
phar ntoki netics by enhancing passive or active

OB e R O econ e
can Thiy@od i Rolubil@P 6f Shall AR 1R, dl JeLﬂ LGtrbbikd ﬁﬁ)lﬂg?aggr%f thiol

smal | nol ecul es to penetrate. € neurovascu
molecylss i¢raprated with mgqi@lmaﬁ@g@um Elfvm&draj afgell axfacee A set of small

r ons r clearjng
molécﬁ %&Hﬁ)l t forl gTotugg‘ ?ndt %¥ %Qt-[eﬁg hﬁ(ifpg%}i]ﬂaa’[hg,other end
are th@uattache(cblettheﬁnfeme Ivia jeddtidn t¥BSden the HAS] AW hA18Rki8e.t Phe set of

but only the transcellular route 1Is

mOIeﬁqﬁ?F Si?g%‘l?o%cr Pntﬁéﬁ%}%ﬂélﬂé§§tln0txea@§ﬁ en Itlnq/goldremrém@ne STeaty an array

f mbREGISS D&
° lr:rr&;: r opthtcz)lgll%clzgitrt %ﬁcgﬁsgw t Ozl?nmltl %gé(r% af e 5c:]ugffl ﬁgﬁ%t,s ghRh
po

2., Wt ﬁncli hydropdbiofe. g sommmphqtbﬂeamﬂidﬁ plaedoas &i&hd
em ca ups.t t C erEln re3|Stant an
clemeflof SRS TESF v SHREh T curichy bro Beser siohsipuatt arc thon
meaddrdticit @@clﬂ@%@@ﬁt&if@l‘i’e éﬁ‘ri}husn'ig)z!l g&%ﬁgtﬁ? d&neﬁﬁtl{ﬂ? the Wett%blllty

benzodlaugflnes his requires hi osi ng to’’acco
of a pagticylprdiquig gfen sus@ee preserjingof chisichl gyup@as de ditermined by

oaches .desc ed earl.ier_for the 38
meaq) 0 e L) O R S by e v Bombogs (igh
contdot mujge WllcbﬁlleRIH}opdeltd offienOf arbe |G tontBRtah Pleg %0‘5@ &?@dﬂ%r%%eas)

residence time in the brain.

The @3@3@% e 5%% Rlqgdonensiriee presentinglol céemmbgwp nginversely
propPBRAI Y BleSmRELYRY | 'o?Hﬁlﬁ gﬁénlucalt#@@aw i ﬁéaé f \é@llél gcglvgnrb Olz‘or

active transport- o arnace
examplh etcheroigl grBop forezx]anh) weter lhi@sﬂ@h@d%bﬁta@ff ar@?&@h&l it is presented
| nt Ssti

| | b d
ot h (GRSt o By CCa)s BB 0Ty Welrivathie . Fateetlins to
reduo%l’tﬂe td16bityosdSdn ARMb1VRN d¥k rgéi Oy 15'2? érr@.{;) Fg’théclj‘l Water

allows the flow of materi al ap |ca
has adw@ contgel apgleswhensitttpreseaiddsit ﬂwrsmfaceb sedhogy @ﬂiox@’ﬁ(@@@ﬁ? has

ol A S
Sets minhc&l gro@ﬁﬂ@drhﬁbﬂa%re%@'sbreéﬁ\éa@ Epidlyl dsREScIHBME a Q@ n

established to evaluate active transport 1 n an
surfagggdo fifyagroves thatigpreyessaduhilitroo rétbice bydnophiticity. ﬁ‘hxsh

apprdalh bsh beusel 2P MIRD e U R SRS Wb Ror% cﬁlellnic’cal gFruoﬁJ%Q wsed

according to the invention.

[00125] A common parameter for the ability of a small molecule to cross the lipid

membrane of a cell is logP where P is the partition coefficient of the compound between
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nonol ayers expressing particular transporter proteins
can be established using transfected cells. For
wex@apse7s Sasaki et al (2002) J. Biol. Chem 8PGHDF2006/006047
used a doubl e-transfected Madin-Darby canine kidney
octafi§l "
B TIOT A ey € Lot Bl B PR A e LR B qups for
octabel andiwitergbierefore néferis l?ileaplﬁiemrplaioall mtthod t‘drtremkmg largssets of

e I e T

organs of the digestive tract obt ained from I|ab
i mal s and reconstituted organs or nenbranes created

[00112161 vi TheopH depandendesidlaesplebility ofsmaiméleewessdanrtmtadidressed in

e LR I —

equltdiienttto dkngSmEmEy:mESs legnedicad Dyis ke ditfbhtioteéocBident, defined as
nteﬁéﬁnes net abol i ze. them ~For exanple, CYP450

the rafi9 ohrihe sum pfdhs spneppizations oball sracies vt Hre comionngnl eganad o the
sumtotﬂﬁ{ee&ﬁcerﬁfah%é @tgalf 4?)%&1%3 BR¥RIc6 o@ﬂlfjm%a&!exoaq 'Vgﬁl)us
properties that have a positive Or negative'r suIt
Confant angéestmmsmpé @t dliferem atls thathierd effdr thy mqgfbﬂitbaif ah eguiShlent
meaOX| % ﬁn by the CYP450 enzynes can be useful in
Hoau B8 ng the netabolismof small nol ecul es w thout
corrpr omsing their efficacy against the therapeutic
get. Alternatively, it mght be desirable to
[0012319 ntIff 7yl alse e dsafulfposoyesn r«amtldaée torapowds forftheir adpacity to be

s BB L ok G SRR LASLERY o A

transphits Fappranadd, it mv@n lqio@ﬁdthhtplﬁﬁ%dbﬁﬂcélf}uﬁéﬁﬂ AR Rhncer

nef abol i.c protect ng roups for nmetabolically
molegylss i Ritweness qunp atiue resweREuL of target tumor
cellsP

T R fa%%%%‘%m? BARRER CRN ok pbpepvgo

umdgﬁqiolnaﬁmtremspbﬁymms‘ane froml tewsad sicke te @picalbside R &ively preventing
th nola f. thi otl ecules termnated _wth
© ABHHH &8‘“‘8 f@&b&n FNg the feriralmenyoys Fypteiny frugasne insigaeesof

chenﬁﬂﬁ'érodﬂ@'o@ Ghilu8 SvilM hidafiongo réﬂh@fﬂ@%oﬁts Ofic Eﬂﬁi in %ﬂghng
groups that are deS|gned to resiSt ox dat| % ’

improwERlisgmeely net&sémﬂnbancamg pdseivohestivericnspaet tonards their site of
t 4 I a react.ion between the am ne
a““@h%QQQﬁg%%ﬁ%%&%?%ys S8 %?M#HPé@ P¥s is spotted onto

spatially distinct regions of the gold surface to
gﬂeat an array of nolecules that m ght resist
[0o1 ibgaip kg g 9fshe mpgy diffigultdissugs dor seall @Q]@@el@a tq pengtrate.

The ﬁ&ﬁb‘&ds&ﬂaﬁﬁﬂétﬁin@ laftki g%ﬂ? %ngé 2191 \%@f%q}eactwg brafi spgV gfsletg%tl age

m Cr osonma pr epar at osomnes ar

mostiwreslajﬂmb(hé for hh:armg emall sodgouls oubtof the bfali?45he pshédRlar route
(b rr s E9(]Jc)aﬁedtothe enzynme for a
ol MR gLt Bl Snolsarles, Dt palydng omgadhie

routeAs grhRha6 @€l 'rrfen?or%spl Cﬁ@ﬁ&lﬁ@ ﬁﬁ)‘iercﬁfég E@Larén brathCsuch as
chem cal conpositions of the set groups
benzpdpgsipitieaszase hudrophebis tr dlkve thametotpenetrate cell membranes The instant
invention is compatible with the search for chemical groups that confer protein resistant
and alleviate the common problem of excessive protein binding associated with
molecules such as the benzodiazepines; this requires high dosing to account for the large

percentage of binding to serum proteins. The approaches described earlier for the
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determ ned by perform ng a nmass spectronetric analysis
at each elenent in the array on gold (see previous
waele@welgers es). |If the chem cal groups were nodPdT/882006006047
the enzyne then this will be reveal ed by changes to
r
S R s e b e R
resi¢pmice Hengan theshrgied from before exposure to enzyne.
Groups that resist nodification are good candi dates
for replacing groups on small nol ecules that are
[00129F C epéicbd enddR] st dr@ BvAMbley BABRyi dg%a@&h hets ofvanous cell
stability or profile. [00133] This pproach IS no
typer; for eeadugtionial epldeoimnsperd af dmmga@v%@tynzym@m For

used with, nat | ..
cxafiE oot T ARBEACL ST B SE ek  Bf seive
tranqxbﬁaﬁfsu’eﬂams bétwicon [Heddiestine addh@booddttcahO 'Wheh plagiaeita
pat hways_ for different species. These data

surtigguy Clh éﬁ‘b""# the dloBoRf gteriperom gpicpldp basleioiad andvaice versa, such
cellssﬂgﬁﬁ'aeo?lolftc])glchpﬁgmﬁfang #H &!nea%ldsg%to[ 8}?%1?&%‘4 E]%smﬂ)@&h%bsorptlon

groups t resi st nodification
and biozamadsbilityat Incaother e)talneple eaise bmnn azr;ﬂllhyd:ndd)thslueﬂ cell (MBEC)
. smal | nol | es. coul dentified b ng these
tine g peF et isie By el aahtc Fewprign e SHFa)e Ghmrabpergous
systéﬂQ\L Binotfer eXar1p o1 Sithicelle &iI$T29 BARIHEALH S cRBa cells. Further,
thesis by Phase Il enzynmes could be identified by
mon@ é@l CHProsHBs narﬁlaylar tr@nsphléere:m oigins candie egfablished nsing transfected

celld, SRR O 106G @4T Boody 1 B ERLE 549 D0 ér%(g)[)éiégt}rqngt}%ted

Madapmadgcd‘anmdildiwybﬁllumﬁ)ldy@r tockeudyl tﬁe}hsﬁ@*ﬁ 9€ebfYdfic anjons.
drug-drug interactions that m ght increase the
toxicity of 40 WD 2006/ 089275 PCT/ US2006/ 006047 snal |

00138] €A t n

[00138] Al Enb AP hEfolal s mk%efg&@{a?ge S8 %ﬁa&&w

pernzeability.nAimchativitsi typicsllyaerinyessp aitdolo gm]tﬁtxlwcﬂﬁei ca}ﬂbl% of active

f The f th d.t CYP45
tranhE D bk RUCHTE PO Tt e e OF e igsaies Eact Shiinedfeom
lab SRhaBahd %Ebﬁafhtﬁt@@ ot%mg Bt hieABEhnEP Eﬂe&t%d"i‘ﬁ eltfc;?&n%@ﬁg é’e%ﬁéh in

usi ng MALDI - test conmpound interfered wt
an axtifisighiadol| i sm of the i nmobilized groups by CYP450

then this result could be indicative of potential

drug-drug interactions. Wiile this exanple does not

[0018 a] | Mahpsrhile nodicalye fyat @fe pdiaiial figtapeutdiant §& ef&&ﬁ’\*f’epﬁ the
i nmprove PK performance it does show the w de

bodsu‘?ffqa}l%efh%PO@Bhé e@meéc%sps@alb)yméb@ Hyercnd imestines, mﬁf@bx]l%]them
roes ﬁmsﬁ%&ﬁ?ﬁ%gg rr%% a?g‘lg%esltm&é?agﬁtdafisﬁla Iﬁél?&l tgereby

altergtgdlrelc ahy@wag apd bfﬁfl{i gical pfdpertms ithean ntagl]iade hi@aﬁitltf@ or negatﬁve result
.desi gni . dru or partic r .su opul atjons wt
on 1 R S S P B g RSP S B e

can be useful in modulating the metabolism of small molecules without compromising

their efficacy against the therapeutic target. Alternatively, it might be desirable to
identify chemical groups that act as sacrificial targets for oxidative enzymes thereby
diverting the metabolic pathway away from the active pharmacophore. This approach
might lead to new pro-drugs and/or metabolic protecting groups for metabolically

susceptible pharmacophores.
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[00137] Small nol ecules often fail as therapeutics
because they are toxic to cells. Goups that reduce
w0 2006089295 woul d t herefore be beneficial in i npPPOWUSIP06/006047
such nol ecules. The followi ng describes a nethod for
eeq| : - oy hem ¢
1001381 5 0he el 7R el BEAS, Iy RlodRiakhe Bl R of
smaH mgblenilesds pnfodiomay s selfibsembled anatolaystibfthicl tntolediig t6@hihated

IR N LT MERR N TR RN TN
grou?(lse iaf:gﬂeoa@%r AteskolPd @UOheiE ol th rARN Ok AMELN %y &g, fpe

fter"a period of rncubation, the array is
exargplanidlee ¢tber ardearg thebiattached o6 thersorfaed vis reattipn heiseesn the amine

w08 Bl Do SR OS5 28 s of e o

surfAdeas BRaRHn £aly dPengleildd tiRmighOksi edzhnRNL bRRIALSS PRSI array

. .the present invention provides pharmaceuticall 1y .

is thep ex9sehios sAlwigroaniginng tm{?‘é'm%bmfca example, a microsomal
p ' - of f ' 2 o _nore.of t

pesbAEER0 8411 Sty LB YR ATOUT o e B Sl Pl

clasd. i @idecttle turay has enpepesdd to theeazyrhe thralyitablafetubh@sieperiod the

AN T R
comPOHi s Hithd @R be cheﬁﬁcgfg?@%iﬁgﬁg% El%z@ﬁtatajcﬂe suPGLOHe tide

phar maceuti cal conpos e present 1nvention
deterraippé by pedoraiing a nhass spdctroewtrfoemalysisiah esdhr eletent in the array on

idor liquid faqr i ncl uding t hose ad ed for the
eoldigra iy 0 urdl Bann ot afo bt v s e hnbhe e cidvine
thendkie MaN &8 réadléd By SchafigdR A6 {IRAURY Spech@] Ut RS eBical groups were
tabl ets, e.g., those targeted for

suspensi o}nwg& e.g _
not 19pdiEse by Sirdt Y RGb&then Abair mpsstspretom wikd spihavewhartgstl foes before

r f i cati.on t.0 th .
exp RO oy OB BT 5 s BB b ol o e
grouPCoh LIBZ10 B @dEB4ARat aaelsisaémiblcatoioxidatibabyexaparoe, by

subcut aneous, intramuscul ar, intravenous or epidural
injection as, for exanple, a sterile solution or

MetsHdSBRBIIMN or PlofiéiSt ai ned-rel ease fornul ation; (3)
topi cal application, for exanple, as a cream

[00133]t rEns apnweach is ont limitédw-micelsermse cE@biningdCYB A5 @ynzymes of

oA B R Thh 4ot MG o SPE BRolarl esnasgtions from
man¥ 8Fd¥les (@ brder B sddemadd Massé © p{l@&l@{ ?hh Yieedufid for) different metabolic
transdermally; or (8) nasally. [00139] The  phrase

pathweyiefor gfrend apeqjese f Fhsee date waprﬁimlp irgghogsiag themestrelevant
anilﬂﬁﬁ%%ieg Bfook R fé@hm{aglgﬁ conpound, material, or
conposi t 0 I'sin

1on ¢ r a conmpound of the present
i nvention which is effective for produci ng sone

SESi red.therapeutic effect in at |least a
[001 3, - p“g Y4 AU thatgesist medifeationibyetheriPhase benvomep fhat cause
the rB&REbA hid hydrolydls Ly i ﬁfﬁ?'dﬁgl i

ert r eat ment ,§e.of Srdggg}%ﬁa cﬁg&{é%d;tgﬁle elg? S aépp iecxggfnégtﬂ%?se
arra)aﬁz thesel ezyimes ralaldtrmellil’lg the Elglﬁblélﬁl] onTahI&t‘IP::ItIDIiz/_ESH Groups that resist

."phar maceut]j ca cceptable"” is_ e oye erein to

conjy‘%ftlgp apd synthesis b}y Pﬁlase ?Penzymes could bgPden ified by exposing the array
to the enzyme and co-factor and reading out the array on a MALDI-MS.

[00135] Drug-Drug interactions. In a similar fashion, the surface array approach could

be used to identify dangerous drug-drug interactions that might increase the toxicity of
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conmpounds, materials, conpositions, and/or dosage
fornms which are, within the scope of sound nedi cal

w0 pabgoenry suitable for use in contact wth theECT/USRO€806047
of human beings and animals with toxicity,

small rnlicblécﬁillé Drap8lticsr Gh thi§ 8RRRASLset 8F cGhRRh “Ri e@eEJoﬁgiﬁ” otifs found
lications, cormensurate with a reasona

on eES@H@% frues (&g AR ang goThislantines) primasebilized on a surface. The
surfa 1B HHER ESioe ) 1 Co e O S Bk Wity ol e hefabertic, and

the motabnmsm oftthe anmobliized enotiSLb tias adalyz6lising M&EDI 1S, Ifthe
di | exci pi ent, manufacturing aid

test FQ}BI?C?U&Q ﬁ]@terf%rga éNlFPat&ﬁ é%qt%hﬁhSI@a]f @p@mx@@blh%ﬁ:dwogpselw %Y@zts 0
thenQhis $és8lticbuRUedhdicRive Ip\é?éﬁ'ilaf&ﬁg-%?&%]ﬂte% E 10n e thls

involved in carrying o transp

exargplardoestdt falbimtwthe oategaxy ofodermymg onemfcal gieu;?@wmp}@ze PK
carrier

ot her, an, . or rt t he body. Eac
perf%unaﬁlc%% do% %‘88{@&“@ “f“tyr?éci? @C%W%’eﬁiﬂ?ﬁoa@onpatl bl e
with the other ingredients of the fornulation and not
injurious to the patient. Sone exanples of nmaterials
Toxigigi ch can serve as pharnaceutically accept abl e

ri ' g t ose,
(00131 ¢ (& Sy WeHBE it M BB R ae B30 B dvestiprive
meta:hnh'lsm) of apartistilar cliemica) gro@). I THi® ﬁggmij,nlcbﬁldq%d fbaéelsi\éﬁﬁg
g g ?[ odi_um cair boxynmet hyl = cel |l ul ose, eth
rugg fripartisalar spRypelpiionsseitinecatain mutations indieie Céﬁ°450
tragacanth; (5) malt; (6) gelatin; (7) talc; (8)
exci pi ents, such as cocoa butter and suppository
[0013Ex e§m2(119)10]@mh]s$ oferchail ashqgmiatits Bichuseahity 9RI6AE tOkdls.

Grouiggft}bat 2 :geg? folxgdl quﬁgpégtjpge boelsl{f\égﬁcglgl 1Bﬁ1%1%£grlfé1§éé1§:%;gdpcules
The folll;}vlr[g(ﬂe)é@tﬁlﬁas a%H@tho@?orgalcﬂé%ﬁh% the SFRIPOA Rxi 1% % ﬁl)ﬁ chemical

and_pol yet hyl ene gl ycol esters, suc
groupy. Yplwions @f &q-@memlm gequgs aespttahard, dr(e]i4)1 aﬂrﬁyé/@lto a planar

6 047. ff
s 20001 81T LOBEALRI NSRSl S000! B S0,
set oﬁllrlglenules ar@chel; elédtﬁipo@té@&%:gﬁﬁﬁ@cé’lﬁh@ﬁdafle}ald '11%8%1%{@6‘1"15
Afi sal i ne; : %) er s solution; (19) eth
er(azlgﬁnogl_qf y 1§ ﬁ@m@c@fpf tlmﬂ@l@;@tmfsthe cells. Any areas
that d3RIa%E@EARAL %uﬁ‘ﬂgflﬁﬁte t tﬁ@&@é{%éﬁ{ﬂ (%/Pé}afnrr}qﬁa grgup 1S toxic.,

non-t oxi ¢ conpati bl'e subst'ances
pharmaceutlcal formul ati ons. [00142] As set out above,

Pka”%er 21’ n 8rrbodi.ments of the present conpounds may
SAATg R Sf unctional group, such as anino or
[00138] Ky ipd¥iofieer agitdt, A& prebdi %veﬁﬁ’&??lo@ld%% Rflé}{l{gcgtglcally acceptable

pharnaceutlcally acceptable sa
00mﬂ9ﬁ1aphﬁawb19h|0@mmye atheeqteatitadlysaffedtive Aineuriteifidhe or more of the
this respect,

compo&{fer A % Oﬁﬂfe%e%"f‘ egﬁ ¢ e ¢ & lag blsl’rgrl;att ilmltqgﬁg Flgeac‘mnap%lﬁéﬁ

describied above i thosaGHbivh OR (1edttibisre fomaRed Bsbaurt wifl e or more
present invention. These salts can be prepare

Phaﬂ%ﬁcﬁﬁthaﬂﬂaﬁ@)m earsersdaddtivespdridéoralibientsh e\sottmsag;edﬁm teail
belo pur i ﬁﬁfr&%&gﬁ%a&%%%@? %P fe° ﬁt%g ' :ﬁg‘} eltlxn Enea?’ tel Sr};gﬂglly

formulated for administration in solid or liquid form, including those adapted for the

following: (1) oral administration, for example, drenches (aqueous or non-aqueous
solutions or suspensions), tablets, e.g., those targeted for buccal, sublingual, and systemic

absorption, boluses, powders, granules, pastes for application to the tongue; (2) parenteral
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its free base formw th a suitable organic or
inorganic acid, and isolating the salt thus forned
waleosnogp2zuibsequent purificati on. Represent ati VRCEHE1086/006047
i ncl ude the hydrobrom de, hydrochloride, sulfate,
admbiisttition! fr cROASIBNAL fibcitahdodk SntrAGEIRAIR, 1n’ti§4/§1r0§5 6r epidural
. Oleate, palmtate, stearate, |aurate, benzoat
injeqtioneags for cxpraplpragterile sekipa prsuspensic, ef SMIE@:—Elease

fomf]’#ucoagé topi #%ﬁb]?%&l?%bﬂ)g%%[@le nac??agél attg{ﬂngﬁaﬁgfnétrolled—

relessalpbishan slpfah eppliddao ti{eSken; (ﬁpmn@@ﬂd Jor BREAEctEly, Fbr example,
1979 " Phar rlpaceut#wcal ts' Pharm Sci .

a5 2 BgSs3Lys g am ey 19 %ubélﬁg\v & étqcelarlyy (Adwapdeanhby;smi(8)

nasafl{,. t he subj ect conpounds i nclude the conventiona
nontoxi c salts or quaternary ammonium salts of the
conpounds, e.g., from non-toxic organic or inorganic

1001381 S 58 iR e e Yo gL e hes e
amot BT RGO mAA¥eH] Qﬁrc@fﬂp%sm%i{ |cBMf)h§18g a h&)@fﬁ{l& of the present

phosphoric, nitric, and the
1nve?,tp(§b‘gh@b is ¢ffetine éca‘mr @d@@lgﬁ?mﬁﬂmmdﬁﬂle&@eﬂm@effect in at least a

sub- }E’Jp%@eitﬂ)ﬂ' o(f’ceﬁ%ﬁ?lcahrﬁnf“mal%} %ggalslglgdg%e? ltzﬁ%%ﬁ /nﬁlaﬁiﬁotapghcable to any

tartaric
medical tedatmertye p.axyivabide cide R 6ty |a§1§‘1@dablé, to Qh%“h?é@ﬁcﬁl treatment.
benzoic, salicyclic, sulfanilic, 2- acetoxybenzoic,

fumaric, toluenesul fonic, nethanesulfonlc et hane

0014015 Ul TFHRMYLEase @ l?elrin% " 00144
[ n] ot he:IIJ| cases g %euggérl@g%ur? aﬁ]’F ?gf}gn pl% }hetrelflﬁé/ﬁ%%r%]ﬁhose
Coml?mh;ndmmtauais @Dmpomtlom) nad/acdekage fdmstvﬂﬁﬂﬁhre,g\ﬁfﬁhhﬂﬁh@Mpe of
abI f.formn har maceut i cal |

sounly el 5g R PRI fr BriaiurReRe, vEALHS sbeup e beings and
animBBSAh tokitay! @fifiioR ACIBE fubd Rl )

ey S ORI RIpi® dntl? plBRIEHOBE O Chrions,
COHHPﬁ@Wﬁﬁ%@@h@éﬁﬁpgﬂﬂ@bc it/rigk adtiovel y non-t oxi c,

i norganic and organic base addition salts of

conmpounds of the present invention. These salts can

[00141]k elihe hbee (lepanetiticdllyshdcptablelchRicndRd whed hERid Bans a
or the dosage form nmanufacturing process, or

vehi ¢l
PhaﬂBVeélBﬁaj}Ya%C@Plgﬁal?lé FeA§TiRG, QoRwopitionfor erdhlel@nmhms ailiquid & solid
Gller! uch-as the
i erh{}ﬁfr%ggl%%& 1659 \rq%attce r%rgsagd {:?’o@%ﬁ tgl% énagnesmm Calcium or
zine ﬁb@rawammmﬁd)yemod:\eapt alrlapsulEing maa#ialohvoWell in carrying or

oA B S B o 0 st

orgarR@Pb@@@ﬁ"oﬁHe%d@' EabH cBFiePhli@ de™aece gﬁlﬂéﬁ' i et s%née :ﬁblégl%

the lithium sodium potassium cal um g
compatibleayithhthg @ther ingrediendndf this dotnitdationReyrmes mjtnadsus\ts the patient.
r the formation of base

f
Som GG HEAERY iBictcen Sk PEpbRECHIGENy Pesopifele carrers
1ncludast hetl) emga@b S, la&bibagﬁlh& ﬂ%ucrogé ?ﬂ@ﬂ‘éﬁ%‘%&‘ﬁ as com starch

perazine and the |1 for exanpl e,

and PSFatO staiehy @) celbdases pndiss @GPI‘W@U‘&@S@ sitch, asendiusi cfaﬂmmfnmﬂwl
cellul'ok@ H&?E‘élﬁllos%%ﬁ c@ﬁulgs%ddcg@ce, ?%rﬁéwdseye!dft%g%c anﬁj (5) malt; (6)

gelatin; (7) talc; (8) excipients, such as cocoa butter and suppository waxes; (9) oils, such

as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean oil;
(10) glycols, such as propylene glycol; (11) polyols, such as glycerin, sorbitol, mannitol
and polyethylene glycol; (12) esters, such as ethyl oleate and ethyl laurate; (13) agar; (14)
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magnesi um stearate, as well as coloring agents,

rel ease agents, coating agents, sweetening, flavoring
wa@eaepgnrfam ng agents, preservatives and anti ORCTHS1086/006047

can also be present in the conpositions. [00146]

buffEnagpkess, fichhiian e Al dyddarER AR S ﬁ%bﬁ%ﬁ&g@?} Aginic

.Jjnclude: (1) water soluble antioxidants,” such
acidy6log prrogenrdies watsrs(1d) ietomjcvabion (6 8) Bingedostilutinn; (19) ethyl
i Lym- et abi sul fi.te, sodium sulfite and
oo bt O RE oy LR, ) BAed o el Ralingr
polyaslmsairmpb Reribe 5; anﬁl(m)tcah?,nlobumb ?tg&%ﬁms l@@é%yatﬁlﬁ:k:ssé}hﬁog/&ﬂ@ ,
u a roxyt ol uene : eci thin, propy
phmBEF%QF@fEEW%%QQP%CopheroI, and the like; and (3) netal
chel ating agents, such as citric acid,
et hyl enedi am ne tetraacetic acid (EDTA), sorbitol,
[00143} afq; sctaut d}ofvepf]mmmmﬁddim_eﬁtd of eiRGrédeat <|£d unE%lﬂ ébntain
-Qr.mul.at i.-ons o e pr.esent_invention include those
a ba§§ %C‘Plé’BP‘éﬁlf%?“Po F‘é‘ﬁ% ASqURy or alkgaming. apdl aes, tsrigpahle ehforming
pharandeically-A8deptable 286 Wbph‘iﬁﬂée_@éﬂic%%gt%é aoher ?{1/6 ferm

., admnistration. The fornmulations onvenr ent
phappaccufically-aqeepiable saltsd dg his specardfamip the relpivepan@toRic,
: t LI .konown .in the art.of. pharmacy. The
inorfi R LT MU o SRl P piar AR BT fremen. These
saltswi he areparediie sirhi e adhidi QrapibA HeERlCorthd\ @B RFA0E
“%rnn w || vary dependi ng upon the host being treated,
manyiREuRRE PTRSGsa Pt PibtrParstely mrhns ¢ paxifiehcommmadafthainvettion in
its fr8€ b Toinn 94 @i WelabHo onhined. Wth a.carrier
o L B ERR In QB SO BB bRt b
formge dgn@g bupbsbaenhpurifanationt lsl?ﬁreidmactge rm‘p)l@sluilﬂdlu\db ith‘efh}}drobromide,
uces a.ther utjc ect . neral |y, out of one
hyc G Sylee SEHERR HhoBpdnivans 100 werdo ot oagamgate,
stearfl€;Tlald2d) B6ALRRD thétatd, BREPhEEL OB ARRUL i Ttel nﬂ%ratec ?Lﬂltxarat%
about ninety-nine percent of active ingredi ent, ’
succigpies @rtaae.yapthyinate. atrshlates glyeohapéortate, dactdiderate @nder

ef erabl y.fram abou 0 per cent taq about
tury i oon MRS P55 1R 5t 00, PR 508 s Lo77A PPhdrmaceutial
Saltsf,of Whbat.iSen 6Bt1-19)e present invention conprises an

exci pi ent selected fromthe group consisting of
cycl odextrins, celluloses, |liposones, mcelle formng

001489]ENtS, Shacet g nefdc carriers,
(00189 T5e pfathacoMidafly B 1AM, BP Nt TBRIoS: Rt the
conveftionhkenqutede sdlisi onveattinary arhiofitit il o MRAGNERNhSs, e from
or enent i oned for rru}déag:i on renders orall bi oavai | abl e
S

f
non—t§x1é: o%%%ar 19PTZAPIC aﬁ RY exm%rﬂlfﬂ@) FONVED - . @Pomxih saliss
inclu@é thek&aatvea Frdnh ﬁﬁ)%%afn‘ﬁf adkbpas hf’(fro&ﬁgﬁﬁ’é h hl%g§0£ﬂic, sulfuric,

include the step o bringing 1nto assocratiron

sulfagésrpbesplione, nittis, prdethe fike;i amd ding sadts préptaked: fien oaganicicids such

d t.1 onal.l.y, .one. or, nor ccessory ingredients.
as a0l propiOml. SUgkiait fyficattraiis Taghe s ddriage, citic, ascorbic,
palmitic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicyclic, sulfanilic, 2-
acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic,

isothionic, and the like.

[00144]  In other cases, the compounds of the present invention may contain one or
more acidic functional groups and, thus, are capable of forming pharmaceutically-

acceptable salts with pharmaceutically-acceptable bases. The term "pharmaceutically-
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by uniformly and intimately bringing into association
a conpound of the present invention with |iquid
w@ 2006081235 or finely divided solid carriers, oPChUS$1906/006047
and then, if necessary, shaping the product. [00150]
accep@ibladadth Dithefiinithech FafaBtd MR rSidtil @Y nBn f1Qfic Ah&leanic and
admnistration may be in the form of capsul es,
orgagircise addippn palts af gpmpewnds|of fermgesent invientjore. Theaw saliscan
: [ L]y St . acja,or tragacanth),
hk@ggé gPg¥é§?éh§72§?&%%8ggﬁ§g%% ut %H”gﬁkﬁg%ﬁgﬁgﬂgzon in
manafacaujng puscess, onby sgruteely sedctig itk p@fficdopound in its free acid
forn™l lt-l n-wabtle}; or ter-in-oil l'iquid enmulsion, or as
oy, yith pisyitable, aw%,as &e ydrgyads, icpibenate g bisgrbanatené et
harRas8uti ' I 0 .Sucr,0se an
D B A e 8| i B vy 551 G-
accepighleair gime Prmpare detopdmiyve tertiaycutihe. OR ejpreSamtativd Atkatifor alkaline

res .nvention as an active. ingredient. A )
ea“%%?nt}% g%“?‘b‘%%e G o5 FERi Ry nagRsg eand aluminum
saltsagddithy 1$ltee TeshrésenutiPObisinic RhBRISURENT Pr r;cﬁ? ?&LﬁatriéxP Oimal

I.Ln solid dosage forms of the inventio or o

additipsalis dngled Ghylpiss diethylamipg tsithstlenedpinhine, etitmalpesse,
diettRRNEE: il e ches and the |ike), the active
BRI, PR Sy bt QUENSE, ATAGL B %55
pharmaceutical |l y-acceptabl e carriers, such as sodi um
di cal ci. um phosphate, and/or any of the

Ltrate or \ _
(00183 | & tHige aéifj‘f&fqnml%g%fs 8rd Bibrigaterssich essadlivrs larplrsuete, and
maghBRinPSBarafllGd VR as SIHE L1.0l L Sidigic

gllzla\ci_ d; (2)a_ bi nder§? sucﬁgggseflfgfagggégsgﬁgﬁggg?%ng asenis,
sweegeii dpretitgy ok driinus e pgeatsy preatoativeyelndtanfioxipalty ¥ Wido be
i done,..sucrose and/or acacia; (3) hunectants,
preseg%u%t%gscglgfp%lgp%ﬁ'; (4) disintegrating agents, such as
agar 45 WD 2006/ 089275 PCT/ US2006/ 006047 agar,

cal ci um carbonate, potato or tapioca starch, alginic
[00140)i q Exemipiagioh phpintacentisslly-apetptabbrintioranisanatde: ()5yater

' ' - , h ffin, (6) .
sotu APtk SR e AT AL T B os BN Gt Fobom imitc

sodiupo mptbiviifita b diim sebteidghe Bk 12P6i1-sPObRWBABEIANS such as
gtagents, such as,

odium/lauryl sulfate; (7) wettin
aSCO‘?’%fPai%{ﬁtﬁf é%ylééqd)hydr%qyalgiﬁ%ip (BHAY cletylateddyydsteytaledne (BHT),
eci h R g S, .absor ts uch. as
el O it B IR GRRI and iy SRPSRIN b Tl Rgenss,
such patitric arad, cithyivstipariag tfranmgoasid(EDIUOs@bRoL, tas@hé acid,

ol vet hyl e l.ycol s, sodiumlauryl sulfate, zinc
phos@{o%rag%?nQﬁ]&ﬂ% stearate, stearic acid, and m xtures
thereof; (10) coloring agents; and (11) controlled

rel ease agents such as crospovi done or ethyl
[001474 | Hpwawations afitles prasant piventipsinblede thab keitablafod opil,|dasal,

. g i.cal..conpositions. | so conprise . i
o AR RS Al SRR A S5 B SR deisraton
The foypeatiys radys corvenienty by Sidsased inlun doshdd S @By be

har d-shel | ed gel atin capsul es using such excl pl gnts
Pfepaéeff{ ntyguetheds yell knewy i the agofpbiimagy. Alhghmoohibefisctive

ingredfehiOihich B ¥ELSMbEEE with % & Qlrer A0Fe i1 S, L}oﬁgée a single dosage form

will vary depending upon the host being treated, the particular mode of administration.

The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will generally be that amount of the compound which

produces a therapeutic effect. Generally, out of one hundred per cent, this amount will
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[00152] A tablet may be nade by conpression or
nmol di ng, optionally with one or nbre accessory
wo pgreghizent s. Conpressed tabl ets nay be prepardI/usiongooco47
bi nder (for exanple, gelatin or hydroxypropyl nethyl
range @tdnuhnne).1 ger BEntG8about nRE-nielpdfidht o cﬁ%? fn??t%diéﬁi’ preferably
disintegrant (for exanple, 'sodium starch glycolate “or
fromp3hoyt S pErgeattosahontiTY Beirdsol prest prgferald ifiom atsm) 10 per cent to

bot¥hiacesactive or dispersing agent. Ml ded tablets may
: m%e Eﬁd%mgy nmolding in a suitable machine a m xture of

t he powdered conpound noi stened with an inert liquid

L] uent. [00153]. The tablets, and other solid dosage
[001%1 ng[“&F“%lﬂé St grPealatiomeldhe preseet invetiph gomprises an

PRSIt RORD i PEY] S RILL S
ex.cugnd glr_ar(13 ul es, r?ay()l(l)%lt*lﬁ%lﬁgﬁ% gf%gﬁ&gegg?%déegiru OpSF %E%P%Odne&
micapetforngnaagents eandiktreldssandgintymasc entiern) € g ¢ pélbAegs annd
pdy%%pgn %paﬂangs mg%tjggown in.the . . )

SRRFHASR AbT & 5PTPETILTRY Pigsetinvontiey Frgeriainsgnbadiments, an
afordnidnivhéd REMERLOS réflersUralYy BiBasdiBMe c Wb
. release of the aét [ \% irﬁ%}t ed?eﬁt teﬁ{ecr ern Egiogg[,gq;%sfm
mverioinpl e,  hydr oxypropyl methyl cel | ul ose in varying

proportions to provide the desired release profile,

ot her polymer natrices, |iposomes and/or m crospheres.
[0013%jey Metjiodsoffppepmingtieste foratuldtipk dr E@hg@é‘ﬁoHSQnQude the step of
bri freeze-dried. They may be sterilized by, for exanple,
IIGRE 1O R§SEHUHR BRRYPOHId RS dheprreent exvantiomithithe ertierandpy

tionBGR aRe LAt A a e &loty ] o3 €8I0k

PHSt eriTe sol | dacorrpc))o}é%n?féglgesn @ng\heflﬂcgﬁn%:ﬂélﬁtt%efogp WltliPosaye prepared
by unjfasmily andyatisrately brisging i hesociatien elcempbidet thbbesent

. i_um J. di at el efore.use. These conpositions may

m"e%q}%%&v @jb{lﬁ!@ﬁ SFHAGTS: §BHP§V H%%éiaomcaa’lea@ o bethpnd thews 1he

nece@ﬁry@s}fag[ﬁgqﬁb et hat they rel ease the active 46 WO
2006/ 089275 PCT/ US2006/ 006047 ingredient(s) only, or
preferentially, in a certain portion of the

st KQj i.n tract opt.i.onal | jn a del ayed, .
001 855 EBAEEHLR I LREKon TSR BB S Se e
formloé capsaled, dankdts|Glly) GbIETE, ﬂd)i‘engw{%tsiﬁg QEPavBRA BARY Sifsually? g,lcrose
active ingredient can also be in “mcro-encapsul at'e
and apagiaor irggakpnihb BPVAeTs, SxaRtles, onas asoliierond sushension in an
ARV SoAesGEd : L plent s 4] Liqui.d daosage .
e forns °t ora odrugl%qlg1 méﬁ%légétnrﬁ{ ?TO%VL%? %fw]élteg 8kt g’ﬁaﬁs%ﬁﬁflﬂ% or as
an elixfragsyiupnor asmekstildies (psiag Amaetittase |siyh acedipdideslycerin, or
sucr enmul si ons a%i/cr oenul ﬁi ons, sql utjons, suspensions, )
°8y ?ng%"_a‘é% Pasaouth svaghiapd dhe ke, e qamiainiag a predetermined
amounPef £eiRfBundidrend prastnd irdeRAGEas A ARy et A Dl ek of
di l uents commonly used in the art, suckh as, for
the presenipIventiommey alse bstadarinistersd\ae mtt]uss electnidyi ctipageagent s
and enul sifiers, such as ethyl al cohol, isopropyl
al cohol, ethyl carbonate, ethyl acetate, benzyl
[00153] c ohindolidhiesagd fohBNEOME trveRGP I @24 a8 G atioh (Bapsules
butyl ene glycol, oils (in particular, cott onseed), ’
tabletﬁ’rfﬁ $ dragees, PewHersggianpyles tionehescad oy lilem)dthe active ingredient is

mixed with one or more pharmaceutically-acceptable carriers, such as sodium citrate or

dicalcium phosphate, and/or any of the following: (1) fillers or extenders, such as
starches, lactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such as, for
example, carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose

and/or acacia; (3) humectants, such as glycerol; (4) disintegrating agents, such as agar-
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sesane oils), glycerol, tetrahydrofuryl al cohol
pol yet hyl ene glycols and fatty acid esters of

waenbiogeny and m xtures thereof. [00155] Besi deGT/USING/006047
di l uents, the oral conpositions can al so include

agaraCilivBIdasba R pota oMeidibCstATR, @1§1mcedad Shrkath Qﬁlcé@g and
suspendi ng agents, sweetening avoring, coloringd,

sodlﬁ@rqamgpﬁt@ gia(go],yp@g g‘rta;gmg\pgegfgemch as pa@ﬁﬁﬁ](@ absorptlon
the a t|
eSSBS AP O PR SR REERLS S,
poloeameo@zidamémm most salfate; () wehﬂﬂg&,gemlsy@xwtfdwé)@ﬁﬁ)le cetyl
rbitol. and sorbit esters, m crocr stalline
aleofigl glerp%glemom%qwarﬁnﬁ@paﬂwfs shifersanti R} Srsprhents, such as kaolin

and BERGmRAMy; (ANEbhicAR2 : it A
00157] or nul at ons a{gnég@q%ér naéq'eu waegngsmm stearate,
soli m%yﬁfh}’lﬁmmgiscqiﬁ sp i@ lau@ﬂ] tsul&ﬁa’te fdiic S‘teﬁﬁlﬂJ sodfum ¥tegafaktearic

ion resented as_a suppository,
sie SR R TR DBl oo e B aReT e St
as cro$pdvitidnt BY ethl1 Mlust NIPME cQde SR ?Slﬁéél tdREand pil Spl Is thef

noni rrl tati ng. exci pl ents or carriers conpri
p argx/agq%qc , COBOSHIOBY EK ﬂlsoﬁom%hbilﬁm@gﬁmsl Sohd composmons of

VX | ate olid at
a§1n§%g eérisat ur g 1518 ?dq?l %@%&%ﬁdfbﬁg’&aﬁ é]nﬁﬁlgfl% 18 capritles
using hmh@cloup&a,ntMSEhctdml dr nhifk §ddars %ia/@maﬁh %leghgf/l%r%@éisgzgﬁty
rel ease t ctive conpound. 47 20
pﬂy%ﬁ§¢gg§bg@¢6@% le[00158] Formul ati ons of the present
i nvention which are suitable for vaginal
adm ni stration al so include pessaries, tanpons,

[00152]eanégtab§p@ sy h@agatcbsby doogmessmin (Bﬁmi(ﬂ&mgf sptivnhidy W one or
are knomn in the art to be

more kY 3140 B6orres e 1t ek DF vt v oader Gor
exanipl&R8HhH @hycﬁ@ﬁigﬁbﬁlfxﬁtﬂy@ Belfflo® 2/ QRN Gn dllJeH{ i){eservatlve

.invention inclu wders, sprays, ointnents,
disinfegeapifor P’éﬂﬂilniﬁ§0dlglé1 garch glyroiapmes croq:sathrdieésodmﬂl carboxymethyl

|y8, conpou d un
cello g S e o A e R0 el B e molcgng
a sui@hlermahjneand itk b f SHtyp oW RE&RY db@ﬁpdﬁﬁ& m(ﬁé’lgﬁe%rv%th & inert liquid
ropellants which may be required. [00160] The
mhmg fntnents, pastes, creans and gels may contain, in
addition to an active conpound of this invention,
exci pi ents, such as aninmal and vegetable fats, oils,

[001 Sqﬁx e Jhe tgbdatafahd nther salat ddsagd fo&i@t&@ﬁﬂiefphaﬁﬁédeuﬂlﬁ 60mp031t10ns
cols, silicones,

o T o R L Bty B S ooy b
scorellio¥ ptepafed Wit &Rtingd HH1B s BRUAL & é&ﬂ:dcosct %y d o?ili] I, 08%t1ngs

contain, in addition to a co oun I NVent
well lsysypinghe Bharmepeudisal-facmukting tual They iralyclso tedbsiaulated so as to

} ' msili es and . pol yam de
prov1g%:) W@oﬁ%&iex SfrjegSe %tﬁil %Jsvg 1@@8§@1&§%€r§m @HF%&\‘?%Y exawple,
hydrexygrdplymehylcell@idb&invarying proportions to provide the desired release

profile, other polymer matrices, liposomes and/or microspheres. They may be formulated

for rapid release, e.g., freeze-dried. They may be sterilized by, for example, filtration
through a bacteria-retaining filter, or by incorporating sterilizing agents in the form of
sterile solid compositions which can be dissolved in sterile water, or some other sterile
injectable medium immediately before use. These compositions may also optionally

contain opacifying agents and may be of a composition that they release the active
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customary propellants, such as

chl or of | uor ohydr ocar bons and vol atil e unsubstituted
whyasogsrrpbons, such as butane and propane. [ OCRGRS2006/006047

Transder mal pat ches have the added advant age of

ingrediov{s)ioRy, 60picFRtdtRdy, idel deYt@ﬁl‘/bd?ﬁo@oPﬁ@’%Qéﬁb@nt@ézhntahﬁact

present invention to the bod Such dosage forns can
Optlwllywoped%@yeéu@mm Brepoalesch fgpahrosliding oph@ostmm)whnm icAn be

r n nhancers .ca
e BB L e e R Bl T MR B Bl
miciekdncapsthged fatg, ifappopsiftef Witk os@dr BereeMhé Mdvedichtibed
.ei t her prOV|d|ng a rate controlling menbrane or
exCipieliSer si ng the conmpound in a pol ymer matrix or gel.
[00163] Ophthalmc fornul ati ons, eye ointnents,
powders, solutions and the like, are also
[OOlééht dmhm&@da%fotma; fog omltaﬂmnmkﬂnﬂcsm:fpl@a @J‘mﬂdmlnas of the invention

ntion ceutical conpositions of this
‘“Cludr??\PZ ’E‘%Cﬁufé{ﬁ?lr‘/ Jé’t%bi {GHE aF&FocTtpRS S9IHGeRso fHspensions,
Syruf O 15ErsO e aditi SHfoh € QERRUAGR dRh:, telidulY §5abO orhf may
conbination with one or nore

contyg Anerhdideentscepmipony seqst latﬁh%alétsgplh he fomﬁampla; watp @o uther
08927 [ US2 1.00604
solv%% RONBHL %eﬁé 8}4\9 em%)s%eag,p%lﬁ A% LY :1? cﬂwﬁ 1 paqﬁyz algphol,

ut’ ons, persions

ethymaensoﬂae pﬂmﬁmmtmeﬁiyl BRYhSIC ber AL BaEFOheUbBFyIERS Blycol, 1,3-
ter ct abl e sol utions or “di spersions just prior
butylege &L)’é b GR paeiPulaEgetianseed ggarrdnuglcenh P, olive, castor and
sesaidl
e SR ey AP R B IRE Rl B R g s
of soirpitasn dedimixsuiep tlentofor suspendl ng or thickening
agents. [00165] Exanpl es of suitable aqueous and
nonaqueous carriers which may be enployed in the

[001B51ar IRxeRIEE it diREAROGE Bfaq’ B§mﬁf)s1f191?s daﬂ\éfs%t {uﬁﬂ &O}gﬁ‘fﬁﬁjﬁs such

wat er, et hanol pol yol s (such as glycero
as weftipg égentrp @nwéetlmngewé sybnending agaukst aw@etemm) ﬂa‘mrdlg, coloring,

perﬁﬁz;fih% ﬁ{e@g eeé}sﬁe}lgef eof , vegetable oils, such as

eCtabl e organic esters, such as
et hyl oleate Proper fluidity can be nalntained for
amp] e, by the use of coating materials, such as
[001 ém lSthIPFnSWSatIHéd%P%f%ﬁﬁﬁé@Vwode%qluﬂyrmtafnamspcmchng

&8 efok B A
egenfy s oiok Brdiie 5o Rlod ShSREVEUENRAS, BRI Yol ng §pif and
sorbitaprestrs) nadljouraataﬂlmmtihloa@ aprrmglelgi\dﬁbﬂaldﬁﬁromﬂ@tﬂehfbﬁlte agar-agar
agents and di spersing agents
dtﬁ%@%ﬁ@’i%‘ﬁu “f%éﬂg‘g?ﬁgon of m croorgani sms upon the
subj ect conpounds nmay be ensured by the inclusion of

vari ous antibacterial and antifungal agents, for
[00137] 4 mﬂognulpgpm‘ﬁhe plmrma@ﬂmmalrmlmpophmnm bf &e nl’maﬁtmlﬁﬁjr aectal or

be d bl cl ud
B I N MEEXENILL

mlxutg'lb@ld cbrriﬁoﬁe@b?lpbﬁlﬁis&ﬂ‘mm%kféﬁt%&mtﬁ Bn@&‘ihéﬂe%ﬁltamé ﬁbﬂﬁ@tﬁgng
sorption o

exc1plents or carriers comprising, for example, cocoa butter, polyethylene glycol, a
suppository wax or a salicylate, and which is solid at room temperature, but liquid at body
temperature and, therefore, will melt in the rectum or vaginal cavity and release the active

compound.
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the i njectabl e pharmaceutical form maybe brought about

by the inclusion of agents which delay absorption
W@ oawh/0878l um num nonost ear at e and gel ati n. [ ORABU$H20061006047

sonme cases, in order to prolong the effect of a drug,
[00158] i SF&%w@&Js%f&& prhW mbeﬁlézbm%ﬂtaf@&n%m E&%%HA@

from subcut aneous or intranuscular injection
adnmymlon@émnplludsh%aﬂw tahmous@r@‘magbls,qwstd:s,sfusmenssmmy
S I.ne or anorphous. nat er i a in oQr

forn e el o BB s ® KNt it B s RE g

then depends upon its rate of dissolution which, in

may depend upon crystal size and crystall|ne
[001f58il m Dogggedpmag foy dieytopigal cay@as%@@} zpﬁmmmtraﬁoraofa compound of

thls@;fy gﬁérggr@w < ﬁﬁg{a]elgzhé&&egm%%ﬁ S, p% L I clr% acfgﬁn?ls geps solutions,

patchehir iahalpftO. 1 §8¢ adtieeotnpblied tapode nﬁlﬂédfﬁndia? stefRORNBIions with
formn croencapsule matrices of the . subject

2 DL A BT OB GRS VA e eeBiReNe Butler, o propellats
whi®Pint|, 86 tdfige@0l gl ycol i de.  Depending on the ratio of
drug"to polyner, and the nature of the particul ar
pol ymer 49 WD 2006/ 089275 PCT/U82006/006047 enployed

[OOfﬁjpf ﬁféff, OIBIFIBdr d %fg%j ﬁgesélerﬁgga rggfsgﬁgyﬂctaq ]lé,elg adg)%og?o an active
compolnd &fF thﬂQﬁﬁérfﬁbﬁ) ex@iperi?s) |sM&ﬁ£HBiﬁ’thh%ﬁ)vegQ§&@ tats, oils, waxes,

|nJectabIe formul ations are also prepared
% sippsihnagasantly epilujase ﬂﬁ@wwﬁwobfethmw@mﬂss sidiagnes,

bent%’ﬁfté‘sh sificl ac{éfé) f%tfaﬁljtlcﬁ%lﬁ le‘dQ c?%l&turé 1l ereo [ OO 169] When

e tonpoun resent i Avent 1 on
adm ni stered as pharmaceuticals, to hunans and

the can be en per_se or as
lOOl%ﬁL”ﬁ%%ﬁ!ﬁrf» SPIRY5H38 Zprn e daHorgrorTRonG & imvention,
exciBiehtstsQcD AV PaLITRE, Sa1Pr Bl 8¢ akk yalurg}glu $Riaf fca?c%r{n ¥ficates and

ingredient in conbination Wth a pharnacéu
POlyam@nmee, @anixiwes of tiEst 0bstdives.pSppgs edni anlﬂstlomﬁlly bentain

resent iven orally, ter
cust S ey Gy sicB o Efbyetfonhu o s i Pt hsgpstifed
hyh%@@ﬂ§n§gu&ﬁﬁh@uﬁgemggﬁﬁmﬁgn1nlstratlon route. For
exanpl e, they are administered in tablets or capsule

form by injection, inhalation, eyellotlon oi nt nment
[OOli%Ef5gffg%1§)d(’)e¥n1aleﬁalicqe§ﬂ%eﬁhm r%idcaa b[égelf ﬁg#dg}% controlled

delirpbfiendmpeund ofekd plesday 1mm@$td tBE b6&y. SAchldosage forms can be
gm nistrati o 1s are preferred,. [00171] The phrases
made 3 diplupR OrZTReRTAG g cPBROURSHA ThearepA Bedina Absorption

enha%@éx@ RELERD b¥ us@Bro ithG &L Mg ﬁlﬁ)[]of%? 'ag%g&g‘gi;a}cgcgﬁs the skin. The rate

adm ni stration other than entera
of suxtirfluxi @i batconmolledisimthey pioyidimg 2edté controdiiey meebtide sr
di W hgﬁ i mtat.ion, intravenous,, intranuscul ar,
1SPPIRIOEAAT PETP ™ qlﬁPngﬁﬁe%ﬁnXPﬁg?acapsular
intraorbital, intracardi ac, intradermal,
i ntraperi toneal , transt racheal , Subcut aneous,
[00163b c Pplthlaic farmuiadions,ieye oimtments avedessy salutions and the like, are

also contemplated as being within the scope of this invention.

[00164] Pharmaceutical compositions of this invention suitable for parenteral
administration comprise one or more compounds of the invention in combination with

one or more pharmaceutically-acceptable sterile isotonic aqueous or nonaqueous
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subarachnoi d, intraspinal and intrasternal injection
and i nfusion. [00172] The phrases "systenic
wmmismms ation,” "adm ni stered syst em cal | y, "PCT/US2006/006047
"peripheral administration” and "admi nistered

solufiehd, BRxgERiony, sué}&enﬁi%ﬁgof‘&ﬁﬁl'sﬁnﬁr%@teﬁﬁ@p VAET %E:th:%ﬁﬁ}} [

of a compound, drug or other material other t
recogstitiied [tojsterids Mprstabimsatutions we dispasiony msepmorstoaise twigith may

r be¥sL nd,

contply SRS SrdSR ARGIEE PR P sk ey Frishebegfa e
fonmﬂhmh@o‘temu svithotie bloddroftheitent &P etlient be %p@&ﬁﬂg BPgckenin g

may be administered to humans and ot her animal s for
g fer apy by any suitable route of adn1n|strat|on

including orally, nasally, as by, for exanple, a

spray, rectally, intravaginally, parenterally,
[001i66} r alétamipdena sujtatsn dqbens aad hgmaqasOLb)Carrtb@s/\ﬂﬁfcﬁ,may be

s,or dro i ncl ydi ng buccal |y an

emp B3 P B s 0oes (B 2 Sy USp GO doBelsH: ethaol
polybRduch]as Beaardl] fepylefe él'?@olr ?(Hglahglenélgﬁb&' aid Ak '11(1%@) and

sel ected, the conpounds of res f nventi on,
suitap I@Whﬁrﬁytméeolﬁs\@@eﬁahlewﬂsmuph lob elivweyqiit,zend dinjEciatie oﬁgaﬂicmfsters

suchtéﬂ%t BPeﬁfgacﬁgéEfr fya%%SI b epg&meﬁf fotr Ig)?alglglg 3 nt‘ile use of coating

nve I on
mateqpiads; seotie (éoithld, %y&l@&mﬁﬁl@@aﬁc@&&ﬁ@ fequtedParfi¥le size in the case of
di conventlgnal met hods. known to those of skill in the
mp@??nsﬁﬁ 7 e%%%ﬁéﬂd§6§ﬁ§e | evel s of the active

ingredients in the pharmaceutical conpositions of

this invention nmay be varied so as to obtain an anount
[00166] t Hiheae tdnyeositionymedi astt conhiin bdjusaref ietitas peestBratives, weiting
a0e chle the de3|r§ﬂ t her apeuti c_response for a

& aF]infl agﬁ%tts PBA {ISPESIRE GEPRts-o Rrevaripaidhe agtion of

micraskighiik®k Labd 9.5 i

PABLELSS 000 D8 M BT B ok BT oy
antibagerial ayid@ntlftmakﬁgnisnfm Ggampjles Ibmabeacthlmobytamﬁl phenol sorblc

conp d t I e I nventi on enpl oyed,
acid gd ?id:t e eestI(ter 0% Slraziﬁ? E?gmfﬁlg? Lsgfoniq ggenisosicd a51sugars

sodivad @hiatige raﬁhﬁltki)@hké ﬁhﬁ) the B PbsiAEAd. Nh Sl Rbh 0;5}01091@&1 El?sbﬁotl n of
of excretion or netabolismof the particul ar "conpoun 3

the igjectaple shpmmseetical framymeebabrwuekt ahout tf the adeorion oagents
h t her conpounds
which WG OB Sleb R bR Rl R ne
partlcular compound enployed t he age, sex, m5|ght,
ndi.tion, eneral heal and rlor ned|cal hi story

[001G¢1 '+ i spyme PRSYE: THOFIFY ¢ PR I@dhe Heptiof et itlp esiblel 0 slow
the ab§Rpiod ¥ the 8ru¥eeis 3ib&tdmsoud dr 1&&%&5%@3{ ﬁg@&%?x' "‘Tlhﬂ’]mgy be

veterinarian having ordinary s
accomphigiedypydbe mnfmdlcamﬂ s@psssa:cm bfcrydialing 61ea1hmmhowmwtﬁhal
har S|t|on req

havifl el e RIBETY Khe e SF R Binbiof Rgfiectiog e depends wpon s
rate cﬁaﬁ:&shﬁbntv\hﬁcm MNRO Sy &pehBpon crystal size and crystalline form.

Alternatively, delayed absorption of a parenterally-administered drug form is

accomplished by dissolving or suspending the drug in an oil vehicle.

[00168]  Injectable depot forms are made by forming microencapsule matrices of the
subject compounds in biodegradable polymers such as polylactide-polyglycolide.
Depending on the ratio of drug to polymer, and the nature of the particular polymer
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i nvention enployed in the pharmaceutical conposition
at levels lower than that required in order to
w@ehsose7i he desired therapeutic effect and grBdUEE1096/006047
i ncrease the dosage until the desired effect is
r S
emp?c%’%ﬁet‘ﬁg gate [:)P @%éﬁéle%&%vcgﬁ{%% Sﬁh’c\f\ﬁolﬁd lﬂ)&?)ﬁ) &8 oqgtﬂe}[ bﬁ)ﬂégragible
polymims mamale qnnljl(wmhdebterss ahdhpolyCanhgiiridtay eDepdt m;mtabie ttarmulations

roduce t her apeut effect Such an eff ctlve dose
are &Pq preggﬁgpgppgapg) t:'i'ﬁ dﬁ‘tﬁ)lﬁl HHPEOST RIFRET sipppphich are
com@Qt%d@ w1thcﬁ°oﬂ§&1§édey oral, intravenous,

i ntracerebroventricul ar and subcut aneous doses of the
conpounds of this invention for a pat| ent, when used

d f.f f
ood, . Ve S SRR 0555 e g R O
phan@iceiticaRe o Kla¥ans ahd Wein?d8) GhHBRA be gikeh/ ﬂé@g@&@ismaceutwal

[00179] If desired, the effective dai |y dose of
comapsifigR COEHBBENEPT SEYmBlS, O édﬁPﬂVos@rar@ﬂreéfgablmlo ﬁorﬁoé/e) of active

ingrkfihcin b Binafibi B AR BREAR R AT BHEES L (e

day, optionally, in unit dosage forms. Preferred
ing is one. admnjstration per day. [00180] While it
Iﬂﬂfﬁf g@? PieRarppnsof emprst TentiRmay ég 8hfeni Oﬁ‘%}B’nPﬁrGHtef%lya

toplg’ﬁly, 8RS §heHaRlPREurst bived iR FRES SRR IR AAMARhiSlsEation
heé conpouhd as a pharmaceutical fornulation

routé cBopowinple tey froadBibfstdiae 1rct31h1m&mdspaxl@fmm, hy itj ectione
.. bnvention.nmay. fornmul ated f ni.stration in_an
b R RGP P S s bplih ey 2lon, TnfBton or
1nhalm%|n6to?fbal By lotidn ak 6B ¥mvht AndfIRI b BapdRieissi CRhIS.
00182] I n anot her aspect the present invention

adnwmﬁvﬁﬂﬁémﬁﬁﬁﬂﬁﬂééut|caIIy acceptabl e conpositions

whi ch conprise a therapeutically-effective anount of

one or nore of the subject conpounds, as descri bed

[OOl&Vb])V eThé plirases dp Aentend edharistvition" ame"adminieteted parenterally” as
E armaceuti cal | y acceptable carriers (additives
use

PigrncHIF modesOf sdinigiskatiomelder thag grtaiaf andyopisgl a@w@lstratlon
usuaﬁgarf}mﬁ Retbd %ﬁ{i ﬂt&@fﬁ%@%fﬂ?&ﬂ% Fatﬂ:)ﬁ'q PERISH, itPHRREAER

speci a formul ate or ammstﬁatlonln
mtrauﬂenail ontrattiegalj nhtrhcﬂpﬁular,nnﬂrauﬂbmrg ntreseediadaptratinhel; t he

oW N mnlstratlo for exanpl e,
m“aé’FB*?@ﬁ%‘sgﬁ%g‘aé&ﬂL S 1700, SURREC e e bl Suboapsular,
subarAHRSIIS RSP inall AR ik SsterRAl iR 8Fon RRAVHRERN. 9r anul es,

pastes for application to the tongue; (2) parenteral

adm ni stration, for exanple, by subcut aneous

i3t r | ar nQ I iy n
oot oFHE Bifadl Rt BRI Er < hER AP AD ottt can
"pergfiietdl Qaﬁllirﬁﬁtratibﬁf aK'aidpligistedsl ;&br@haa " & ﬁ&%ﬂﬁéﬁeuﬂhean the
spray. applied to the skin, |ungs,

admgisigtioned a cgmppund, idrig w&b@rﬁaﬂmalﬁhqr mw@eﬂx ity thef geptral
nervoii& %&n, sich thaPfenfdte/the patient's system and, thus, is subject to metabolism

and other like processes, for example, subcutaneous administration.

[00173] These compounds may be administered to humans and other animals for
therapy by any suitable route of administration, including orally, nasally, as by, for
example, a spray, rectally, intravaginally, parenterally, intracisternally and topically, as by

powders, ointments or drops, including buccally and sublingually.

50



creamor foam (5) sublingually or buccally; (6)

ocularly; (7) transdermally; or (8) nasally. [00183]
wab@ewgnm "treatnent” is intended to enconpassPEIl/EH2006/006047

prophyl axi s, therapy and cure. [00184] The patient

[0017d¢ ei Regugdlahs &f thé mtmmlmsﬁauo@m&@éd tHR ﬁﬁ)@unds of the
i ncl udi ng pri mates, particul ar humans,

PresFRIHETTEIOB WhICh anay i yoedin Eemitabls hmt%fomd aghieetpe and
2
i S

phammemqaﬁm-acmptdbée dubapnfogine by doAsertioal réthddy @R WESS of
sleilM t,[ d%]ar maceutically acceptable carriers and can also
be lé nistered in conjunction wth antim crobi al
agents such as penicillins, cephal osporins,
am nogl ycosi des and gl ycopepti des. Conjunctive
[00178kr afgg‘ftualt dngagd Inedluidfthe setinrengicdientssin nhd p}amamuaad

j.stration of . the active conpound in
com 3P R MR R P Safecia e Sbisi wmmpymian the aotve
mgraﬂentm}ﬁélﬁir edfcoie: tb Achiete BBides
S ubsequents [ : adm nlcst eer ed. ° 1%&&@3?9}%&%@%&%%2% pg.{&ﬁ:ular

patignh, cogpopien drareet @fimamtratmmthgmt Yetnganiivad tHegetichts
preferably acconplished by preparing an appropriate
feed prem x containing the active conpound in an

[00126) eCtliewseleated ulosagarielel mil dpgandtipog atvﬁﬁeﬂ?ro? Wcfors MQudif the

activii® Ietergtﬁl on. hﬁ? ?7 Al ternatively
X i sompennd § Té‘eé’FesF’éféBV@lﬁﬁ?BIemﬁémedc@ﬁhaﬁﬁﬁmgalt or
am1d% higere &€ iﬂe\éﬁuﬂe%%&ﬁhﬁﬁaﬁ%ﬁ NthP Enf cﬁ*lqgﬁ'm%jﬂ]&tf%nt ﬂﬂe IR e xcretion

The way in which such feed prem xes an
or metgbolisns ot tha padicplae ptanp@nmim}bnigjempiby&cb ﬂmia&raﬁdcéﬁﬁdﬁf bped

absoifioh 8 LRNGS BP0 B A, comimee s npterals used in
comBih&BioA. Wlé% %ﬂ)lalﬁicular be@@ﬁﬂP&nﬁ%?Q@ él?cg%e':&%d\zv%%ht Q:oﬂ@lgiog
rvallils

gene{aggg_aé@] anﬂé%@ﬁmeﬂlcat WétoleQf ﬁha@emnt d?aingltlwd’lﬂ:dl angd like factors well
knov&}ﬂhrtﬂgﬂﬂ%ﬁga{ﬂr{%r oemul sification technology to inprove

bi oava y of some lipophilic (water insoluble)
pharmaceuti cal agents. Exanples include Trinetrine

et al Drug  Devel opnent and
[001 ﬁgu%t 1&?-‘75}‘“%%{ Veteipariqyhaving orfiggEy il 31 thpoetcaandadisy

detergl%gzb]a%{f @%glb:cl the e@fecﬁgé aéltﬁhlél}t o#’ theﬁglﬁl}rmlc%%{lcﬁ gm)pbsmon required.

For exgrgpleethe |pé11y$1m@apr veteymayiandesld mhame df thie @am@bhﬁm dfithey
bsqrption to t

s AL B D RSO0 LG

in ordmifl it iﬂc}ﬁéi%rtﬁ@ MesyQ AssQseutiD BribdrUaH .
destruction of the c%%'géunds in tgra%ﬂﬁlé%gnt‘éo Eéfﬁledosageunm

thed"csﬂrﬁéﬁffﬁﬁtlléﬁCm?W@lSQ] I n one aspect of invention, the
fornul ati ons contain mcelles forned from a

[00178] In general, a suitable daily dose of a compound of the invention will be that
amount of the compound which is the lowest dose effective to produce a therapeutic
effect. Such an effective dose will generally depend upon the factors described above.
Generally, oral, intravenous, intracerebroventricular and subcutaneous doses of the
compounds of this invention for a patient, when used for the indicated analgesic effects,

will range from about 0.0001 to about 100 mg per kilogram of body weight per day.
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conmpound of the present invention and at | east one
anphi philic carrier, in which the mcelles have an
war@crage7zdli anmet er of | ess than about 100 nm MECEUS2006/006047
preferred enbodiments provide mcelles having an
[00149p 1 alflesiicieieaicbRGsddiNansa ot a@@v@éﬂmﬁ%ﬁﬁ{ nor e
rref erred enbodi ments provide m cell es havi ng
admﬁ\)%?r& gés B artitesr fopp diver $i% AT mabosib-dBes admingered eapafaedy at

[ 089275 [ US2006/ 47
om0 el o By PR SRR, T eoael 050,
dosisg st amepldatieistratideepepdegent |y preferred carriers are

general ly those that have Ceneral |l y- Recogni zed- as- Saf e
(GRAS) status, and that can both solubilize the

[001807POWREle &fis bb@l‘tﬁé ﬁﬁ%%lﬂﬂ&ﬁﬁ@gf fﬂ@ lpf’c?sgnt 1H1/§ 1%%2‘“ hSi fy

it at a later stage when'the so i on cones
admigdgierad elonesihisgpreforapleto adnanister fileasmppand bs aphafRchund

astrQ-intestinal tract). Usually,
ot B RH TR RER ke oo -

redients that satisfy these
requi renents have HLB (hydrophilic to lipophilic
| ance) values of 2-20, and their structures contain
[0018])

r ai gitcosmerpd Saachlﬁimg o thaiveation may bhomatgel fok G- 6
| d tt
e R BB PR HE MG o G Fpedihe. by

anal%’rmﬂmutharpl;armaeémaled anmphi philic carriers are
saturated and nonounsaturated polyethyl eneglycol yzed
fatty acid glycerides, such as those obtained from

[001 82]' | Min @ﬁoth&aJsPécﬁl #hy p%%tqﬂ@éﬁﬁbﬁ gf(}@&ésg}% ec%ﬁttlcaa&y acceptable

oils. Such s may advant ageously co
comp{isitiozg @v}mirmnmmstzyt th@rapblgl;llcyld:}eeffetﬂesfe andudi of @R®dr more of the

I t f th di
sob] R PR Mo Y6 Ftlaledfogt @b ans arwprenct d
pharmmﬁsally AReptiisle Qe (a8SBVES aAG/bf dffachts, é@@é's!cﬁl?é%ﬁ{n%etaﬂ
- | auric acid 40-50, nyristic acid 14-

belo‘ﬁ ﬁphaﬂ@&elﬁwal eqrengsitong of theprasns lnmmmmena}ul&eépﬁ:bmlly

|
L T S T
followbrgo{ s aitadrenieatical, for eaaingk, ﬂr%ﬁ&l\és _I( eb@Sdr fIn-aqueous

JutSRL T es ondi ng_ et hoxyl ated anal ogs EN-series).
solutioss 95 DI dabiptsybolysss. |p@md§r8a@i@nuhmpasr@s &arappkeagion to the

O ot e ———

intrayeapis mgastibn s, dorckaapde, aditesile sdiuti@tortyyisienisioaf B9 $6bical
a 11%@8% %tel on, Saint Priest, France), PEG nono-ol eate,
PP SHBRIPES P RONBIICH, PLEREA AP ligr 19 Higrskine fungs, or

mucolué &ieidbrihes Py ()4§ Ritaah n%nﬁﬁ» oﬁhﬁaﬁe&ﬁﬁ’? %Fé’xa%@ie as & pessary,

di stri but ed a nu npanies 1n
creany, g% fogtg; 60 )subh@gtgaﬂﬁ 0% meO@UI;Q(:é} owaiﬂy; {7 tramsd@edaflyeos(s)
mmd&ﬁitable for use in the present invention are those

ich are readily water-soluble, can be covalently
attached to a vesicle-formng |ipid, and which

[00183]  The term "treatment" is intended to encompass also prophylaxis, therapy and

cure.

[00184]  The patient receiving this treatment is any animal in need, including primates,
in particular humans, and other mammals such as equines, cattle, swine and sheep; and

poultry and pets in general.
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are tolerated in vivo without toxic effects (i.e., are
bi oconpati bl e). Suitable polynmers include
wp@oiogesdzys ene gl ycol (PEG, polylactic (al so tBCTE2006/006047
pol yl acti de), polyglycolic acid (also terned
pol ygl ycol i de), a polylactic-polyglycolic acid
ol ymer, and ponV|nyI al cohol. Preferred polyners
[001%%@ @UP%RPPH@ @%V@E@Fla’rﬂnhera@mtmmreﬁ ae suchbmit ad@dktures

i 00 05 O0RATR PETBRRaR 85045 0 ol Lons

Wlthfémtlmlabblai a@‘ﬁt‘s sudh s pascillinsppliblobpd?RE, ArinbERBosiddy Ad
artl cuI referred enmhodi nent, the polynmer is

glyc Vgé]perﬁ@(, Iﬂﬁ’d‘ 1501H@)qs§§qﬁeg$1ah\@n@mang¢usfmd Iseparate
admﬁﬁ@thftloﬂ Q@ tHeChcﬁb@ Hmpofddn q@#éﬁﬂi the Eﬁ%pgg%%l ?ft@ctg 8€?16 Yirst

havi ng a nol ecul ar wei ght of “froma

admanigiered ga¢ isgres entinely disgpgetried wihan ke spbedgentas administered.
enbodi nent, the polyner is polyethyl eneglycol of 750
dal t ons (PEEX?SO)) The pol yners used in the present

[00136}/errrhecualdhﬁme)fahéac@wefcbﬁ@%ﬁdfoﬁﬁ@ fhvehtion® dﬁ%hﬁ%ed is
ht , appr oxi mately 100 dal tons, conpare

prefrrablgécrswr&fs &b PERPTLRG 81 apnToRiatatesd prémin Qws‘euhlngr the actlve
comﬁé&ﬂqﬁ‘gg eﬁ@&}(}eaa'iﬁ Eu?cf %Pbl%{%%% :ﬁgel rﬁ%ﬁ%mﬁo }ixg complete ration.

defi ne
preferred enbodlnent of the present invention utilizes

y t | east about three nononers, such PEG
0018 ¥ rEhenliyelh an g tecnbginonioed sempmontomustyg e

activé %Qﬁéﬁt@aﬁ be bﬁ&l@é@ fhto A¥eEq. hYl‘fg \98)2 n WicRQhM 3 Hremu%g]s and

é be suitable for use in the present” 1 nven
complg |r@¢mlsp>@n Yo prﬂpkl@ﬂrandladdmnstpreﬂ@lwd&bhbﬁtﬂﬁ@bfel’@xce books (such

" t olrne, dro pyl nethacryl am de,
o A RSO Be W sE R 2P Ve faciocaat) S 1969 or
"Livebedok ik dZz ot Kbing!' 03 8% B %681{@@0%@[30 VIO hCalohyy ose
or hydroxyethylcellulose. [0 fn certal it
enbodi nents, a fornul ati on of the present invention

MiccEofmprises a bioconpatible polyner selected fromthe
group consi sting of polyam des, pol ycarbonates,

[001$8]| yﬂekgﬂthﬁ;l&& phpnhwmnsal duRey mtfdaumﬁ%éﬁﬂmch&on

| | |
techi ey 45 iR LBl G anes Lanbhibo e imealsblehphbseutica
agenf® eEJ(él'lllﬁ@seﬁlcludQ q{r%&rtﬁﬂé’ {)I%f o%obylgg :3%4112 Hﬁdﬁé ID6<¥8 opment and

pol ystyrene, polyners tfc
InduggalPharmastyy &7(RY; dﬁsﬁrdgls AGPY @od REY) $X1qSheerh @l ¢(RukLl g

Pharr%?rc);éj %(P(ggpfo}&%(%ﬁl g%@}@srg{%)ﬂép pglgl){rg%ra%éc!éggg&gfﬁcatlon provides
enhamﬂkbmé&hﬂﬁwlﬁtw%y%éféﬁentﬂﬂ% Mﬁa@ﬂlg%g&ﬂé Iﬁ% thé‘ splﬁkl‘é PSem

m Xt ures or co ners her eo
insteadypfthe flreglttprym‘refn, el hexshy rbypassd:sr tgea ham; bmr pideats

destrf 8% gt ShqVplo s i B8 R RS Silalic g - 7 0

respectively. Cyclodextrlns with fewer than six

hluc se units are not known to exist. The gl ucose
[0015{% APeASPEGH I0E i vigytion, the formulations contain micelles formed from a

compound of the present invention and at least one amphiphilic carrier, in which the
micelles have an average diameter of less than about 100 nm. More preferred
embodiments provide micelles having an average diameter less than about 50 nm, and
even more preferred embodiments provide micelles having an average diameter less than

about 30 nm, or even less than about 20 nm.
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al pha-1, 4-gl ucosi di c bonds. As a consequence of the

chair conformation of the sugar wunits, all secondary
w0925 groups (at C-2, C-3) are | ocated on PCEUSI00€006047

of the ring, while all the primary hydroxyl groups at

C-6 are situated on the other side. As a result, the

external faces are hgdro philic, nmaking the
(001908 | odnierallrsyitelle emphiphillsl earridre allecmhteaqﬂatedl tize pSSerti®

/089275 PCT/ 06/ 4 cav
prefE e GRH R A ST B aB ¢ Cof Al RERag iz Safe (0B S)
statushendnds @%ﬂﬁiolulﬁll@ﬂﬁle:@ofﬁp@ﬁﬁd 6F the pRIREhtRveRLiBRand | ke
oxygens. These matrices al [ ow conpl exatl on with a

micipgpiudsify ibat arlatensipge Mpen jhersepiionicemesinto aseitact with a complex

Wat%}‘%%%ﬂ&eassto?fa é‘b!ﬂflf gglgna aSt%) ﬁnqes(f%'é'ﬁtgancrbgfj ﬁﬁPCh aﬁ{phlhc

mgr%b]hts Thas satis€y @ss@ehﬁueﬁ&téh&eﬂi& (hykB8ghilic tolhsophilic balance)

nP% 6at|o takes pl ace Van der Waals interactions
valugd A O Bt A At TSR BH: g aliphgin Erthgals yhermmee of

S e

gbwphy5|co chem cal properties of the cyclodextrin
derivatives depend strongly on the kind and the
degree of substitution. For exanple, their solubility

[001190] WP £ficul iy PR SerfddoimpHIsialis BArBiefs@rdsaturated and monounsaturated
triacetyl -beta-cyclodextrin) to 147% sol uble (w v)

polyetyylensglyeolyesddptin asidalyperidess sehgistthess obtaiesyl faora fully or
partﬁﬁg ﬂ?{i/l?lgél t VY016 9%?0 18811 ?iny QLR 1ls {ﬁg% BV a;%tel 5 WLy C?I%flst of

extrins e con

tri-. df- and monwosfatftp acid Igh)tcleﬁdemﬂm’mﬂtrﬁomypolyélﬁyﬁﬁégm@)lQﬁters of the
decr§a3|ngﬁth ir qub|I|t [ 00198] Nunerous

comepERGE FH: S Ih deRRRaT o Rt K2tpr Rspbp P esitionaipeluding
t

caprﬁeaﬁ:'iﬁ 4-qg5&1‘i)irl\1lg %91:%1 % g glalglééggﬁ? %g 5@%@&% acg(% 14 |2§ p%ltg acid 4-

14 am@steamdoam@ PA59. myhajelsc:ﬁul test (ﬁ‘laﬂmmphmlwctatﬁérs includes partially

tr der
estor &) ST GPoL 0O Go15H GpnPausyiparediey agif §SPAN-
serids) & cdikporlithg cthdhFatéd Alalogs ('lWIEE’N%@n@sQ.OSSl i nked
cyclodextrlns (Sol'ms, U.S. Pat 3,420, 788), and

cycl odextrins wth anionic properties [Parneter

| )6
[00155 orH?j?{chﬁ éfrafllgoal éﬁ%hq%%gagher%%ﬁeg)aﬁt}c&}ﬂ)aé‘}yt qoggemplated
1ncltﬁhmg)ley1b1r€rsﬁ£HsﬂBabr@JﬁD s pbaEs1US: Iamikdlsycd? 'Ozﬂﬁﬁﬁhﬁ‘f@é’tﬁred and
0S aci.ds, phosphoric aci

dls“ﬁ’ﬁ’l ogmgﬁsé gpcggtmrt, IS8 Brigtii Freced? E@-mmoleate PEG-di-
oleateY &

B4 B OB UK, A, BRI U ot
distriomtednter anmmeber o comphiiys indfBArand ywolddslédd)r i n deri vati ves

have been described by Stella, et al. (US. Pat. No.

5,134,127). Liposones [00199] Liposones consist of at
Pobirneast one |ipid bil ayer menbr ane encl osi ng an aqueous

[OOl%@]‘ ﬁgﬁﬁ:gﬁg{?ar L ulta{)f%(?fslp Igs%sm [cgsé prgseeng Hl%gr?t%nearr:a %h%%e which
are readily water-soluble, can be covalently attached to a vesicle-forming lipid, and which
are tolerated in vivo without toxic effects (i.e., are biocompatible). Suitable polymers
include polyethylene glycol (PEG), polylactic (also termed polylactide), polyglycolic acid
(also termed polyglycolide), a polylactic-polyglycolic acid copolymer, and polyvinyl

alcohol. Preferred polymers are those having a molecular weight of from about 100 or

54



by size. Small wunilanellar vesicles (SUVs) have a

singl e nenbrane and typically range between 0.02 and
w@:2®b/08027h di ameter; |arge unilanellar vesi cl eBCT/LEMBH/006047

are typically larger than 0.05 mdigolanellar |arge

120 ieRomd @5toanutBd00 dravdd0adaltss iall BorDANEerTbik thdth &b
WD 2006/ 089275 PCT/ US2006/ 006047 usrugﬁ\é?‘?r D r?“??’oo

daltogs g ehew 3,93Mdaltons dn aparticpfsilyarefpribd egbodintean (e folpmer is
i i r. & ntric rapes,_i.€

polyEliBASRIRECl MR B R Mo ROREPIRRT bt Yo 3brid sl tateons,
and ysé ptefsralaly datiep meoleed 1o weghtc fasm Y8t 306 $o abRB2Bb daltons.
In aOgIS. afagg'_ct ?Fgf (i)he present invention relates to

PRIy iPsHETeb ApPeLmet: the RbwBeREs Pebysthaiamegkycel of 750 daltons
PEG: u | L O t he. | i poso
B e Polpisf B RE e b Glion AL € sl SRer
molgoylar epight, approsiinatplyc iadltoys, coAlpaxinathe/latge MW bH5000 daltons

or o288 P e SRR B Sl b BRoE e s eame® e by
the ruinttiy F ndhoibe thérBRS @ %feﬁé@e&%ﬂ%@ﬂ%&a éﬁ?c?nt B{V%ﬁﬁ&% utilizes
I pI urtact an

i nvention may be aggregated with a

polygifes et fagkabnt three mpromers fogo FEGepdlyrmerns matsistpaet thics
monbﬁ%ﬁaﬁ@?ﬁgn%%lg%b'dgﬁén%gff menbrane is formulated to

res ruptirve ects of the active
agent -surfactant aggregate. [00201] According to one
odi t of the present invention, the |ipid bilayer

[001215? a%ﬁﬁmﬁw&gﬂw@w&a Vaich msybs sgahle fariuse dh thietphesent
inve@yRtmE BRI SR IRRS t chal ns

extend fr gmsltvgig [ nr?(_elr SG?PP Q@J{eé@l%bf’& ?‘ﬂéﬂer E%?’%Egllof(%@?le’
polyhyfirex yiepyl meshicoylampee polyewrthapsldnaidechdbyditiathyldcpasaR, and

- tend fromthe exterior of the lipid bilayer into
dert BRGFEHER e ot BioK sfbrlecRyoteoap devreteieasives

contai ned within |iposones of the present invention

are in solubilized form Aggregates of surfactant and
[001%3); i Ja cagan embsdiatentss a donadatomsoidhe preseng inveation comprises a

: h 0 i vE ent of interest). may. be
bloc%ﬁﬁtg%@p%@%&ﬁ%{]ﬁﬁl%?% f\éorlnﬁ SIOUp CO%@@ ogpz)}y@g%@egng@ycarbonates,
polyalkyleneh, pelyters dfecniesan mdtmeeylid e@fzers_,@og%fﬂg,mﬂ{er@,ﬁ S

t.0 ‘glgsger e.and solubilize the active agent, "and may
polyglcalides. fo Upxagies.- ey ysethengsiaad gpipphadre thereof, celluloses,
[ ' I j t,. kncludi ng. but
P PR fong poRls BB, oS A R Al P i
polyaelbmfdesocpolv%)atgtem @bl}’t(buéﬁgﬂgﬂ,z%d;%a@ﬁar:i'@i'd?,,poﬁﬂ&'&ﬁde—co-
u .Sub. .14 to abhou u
capr8e) POATPR S aTrtr o e omde s, poBicHEnasesyatess ond

blend3emitivtel] ERApdI9Mefd thelebe formation as they will act to
inhibit m ceFI e/ menbrane fusion, and as the addition

of a polyner to surfactant nol ecul es decreases the CMC
C clé%z‘ex gg surfactant and ai ds_ in mcel I e for mat i on.
4 re ezrred are surfactants with CMCs in the mcronol ar

(00196 ng Eytlodextiighare G Sliddsasehaides, EBRkisRRg BF b7 88 ofi8ose units,

.ggreg%re m.cell es entrapped wthin |Iiposones
designated by the Greek letter .alpha., .beta. or .gamma., respectively. Cyclodextrins with

fewer than six glucose units are not known to exist. The glucose units are linked by
alpha-1,4-glucosidic bonds. As a consequence of the chair conformation of the sugar
units, all secondary hydroxyl groups (at C-2, C-3) are located on one side of the ring,
while all the primary hydroxyl groups at C-6 are situated on the other side. As a result,

the external faces are hydrophilic, making the cyclodextrins water-soluble. In contrast, the
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of the present invention, however, mcelle surfactant
nmononers could affect |iposone bilayer stability and
woewbdshes a factor in designing a |iposone of BCTHESiNE€N6047
stability. 57 WD 2006/ 089275 PCT/ US2006/ 006047
cavilied2(B¢ c#dl@&@@ﬂiﬁ%aréﬁ?&bﬁhdlﬁc tsthct AR yRE-E HRN b% MeeRkEdRen of

é be prepared }-/1 of a variety of tec gues
atoms g3 AALRnBWhdY of @wean&yge@eghe@ rgatncts ﬁlo“PananNmtlon with a

vatl Ngv%i/%gelrl{%}l\ﬂell_)f %gdéfg?rlléogo?@%mg&aﬁc ? ?’c a‘lll&g%ﬁ%’?fgﬁgﬁvpang?% ef‘ﬁa gawpounds

suchOxsf Itebtd, £9@4io] (segess.,3an 10kn et als PRnDOell t{hs@O@)@ggle}mL 89M3-113
I shers

(195 T Boaplesiiiom o8 pIpsIO o6 kst e ianiood birdsdiogen
bond ﬁ@mﬁﬁ@l§ Gk algRN&at ﬂe@ﬂ:mh@gx}eggﬁtﬁ)f%?gy (?degytrHs ussee nﬁ]en?

i pid derivatized wth I'cpoly
AgﬂpWe@bﬁ:meT@it IEdp Bngheds: 8822 @994)y exposing pr ef or rred
| i posonmes to micelles conposed of lipid-grafted
pol yners, at lipid concentrations corresponding to
[0019'1]3 fTHphyRRbehBRicae Bfop@f’tleg Bf ihé @l 1686kthih Ay MYeS Beedid

esired in the | |r£osorre posones containing a
strorfg}ﬂp%gm king alggb’ghy gree & Sldjsgbltlb@ Kayrerreiplep their solubility in water

ranggyﬁﬁlgllelg%cé@% gé]g " &E&%%ﬁl gclpﬁg [ at*tonl4[7o{)%8% kj\ﬁ}vs) ?G- 2-beta-

cycledeaxtrigr hmdelttrdnatheyfaw sallitAe ilomapy OgeaidrselvehRETRE frop&ties of
h Eﬁ' .S t di spersed by sonication_ in a
e ‘P’g Efﬂ’é‘% ‘HE]PF&H el ensolgtihrofvarioenorsyletian camponents by
incrdabing lod dbdtGasiROh¥FRL1E{1R).L €d |1 pids) that readily
sol ubi I'i zes hydrophobi c” ol ecul es. The resulting
m cel lar suspensi on of actlve agent is then used to
contajn

t d '
1001381/ b &0y %‘5' sl a? 3%’.% Lt ?léﬁ’ff‘é’affit‘ioﬁ ve gen
descﬁbéﬂ @5t exhple mnbtep (1, e2ad (UAC Phiv K29 QR 2%9)‘3&‘%1%‘&{&& 3t al.

n forne |nto posones usi ng extrusion tech niq

. SagataN@ 3. ENORALi %SQWd@lqﬁmmaﬁ bﬁ@lwc@stmt& Btherr ldpmmw‘es

e gFRRSEASH Y O AT ADGRSSRRY LS TP S M, s spasn

insoluble cpossErited dyolodsttrian (Sdle, Ui |SDP§t0N653 ?426 , 7R8E Bl @ﬂ:lctdéxtnns
have. subst asdt%" al Iy honpgeneous sizes in a sel ect ed

with gpipgioprgpatie aneee il Sobati Ne- héihobl]. Ameokkscyclodextrin

[ ne .
e SN, SIS Sy LRI iz
acidss eh@&phenic @mdﬁ,qrhmspimm esidss&ndphesghone a@idseth@dsutphénic acids, and

corr rou y with the | argest

sufof AT b e SR iRttt et 6 FarargRIDhspral.
Furtheeiibfea g foafieg efePeycl r

1988). ReF%gse l\/bd| é‘?egtr%ﬂ:?é&‘)’%%ges }éﬁéﬁg%rﬁééége&% by églla ot
al. (G RaP#cNer:.534.62870f a formul ation of the present

i nventi on depend on the encapsulating material, the

concentration of encapsul ated drug, and the presence
Liposdmesr el ease nodifiers. For exanple, release can be

nipul ated to be pH dependent, for
[0015“5l Iilposomes consist of at least one lipid bllayer membrane enclosing an

aqueous internal compartment. Liposomes may be characterized by membrane type and
by size. Small unilamellar vesicles (SUVs) have a single membrane and typically range
between 0.02 and 0.05 um in diameter; large unilamellar vesicles (LUVS) are typically

larger than 0.05 pm Oligolamellar large vesicles and multilamellar vesicles have multiple,
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58 WD 2006/ 089275 PCT/ US2006/ 006047 exanple, using a

pH sensitive coating that releases only at a | ow pH,
w@sgoosshe st omach, or a higher pH as in thePCT/US2006/006047

intestine. An enteric coating can be used to prevent

usudll§! BA&RtHd, Q(fﬁm‘&ﬁl%lfa[@rérg And Blelt g%i%ﬁ}?lrar%?ﬁ?a%%l Lor iu;%somes

the stomach. Miultiple coatin
wﬁhcsy&m}m;@mmmbmies i.edlsévieed] eniallamicticl@l contaRdREthin a
dNi.ti lease in the stomach,

larg‘%o ?mfe %re emfegtrg‘rﬁ]my‘éﬁ“@ﬁ%re"&m %he intestine. Release
can al so be mani pul ated by inclusion of salts or pore
rmng agents, which can increase water uptake or
[OOZIOQ] e ddie gpectpf @@F MYS@IT fifvgstianrelatesrio tfd)lallﬂmlcempnsmg

the sol ubili drug can

hp%%fﬁ{ésp“ @gﬁ‘sﬁ &H%(E)[ﬁjt rocaf?{het Wgsepg}né(ggtéor}, re thﬁ z‘HP%"%i ch

menmbrdTgric ﬁ)rdm@taﬂ‘@tproﬂdeﬁ lipBSomdWith intor@ised 6&1{%@ c%;r egyt he
o0 be incorporated. They can é%

r.x can S
Alte]fnﬁﬁve}y QI ac@ggg)d t]rgscoan}g)@p@ phtbe p‘gmggtem(/q:nt@n m@sbe contained
withR2b# AdslRl S8io, 1Y 1i n[%ﬁrg@ Bi15 P e ip\égcglple n 'Cfé %’Eieof the ‘\

pﬁase dependlng 0 co oun
presepiyisntiehmay de begregited erithQ lilplaﬁldfacteimlt bt cEe€ Qithid eW

degr adat j.on enhancers 1 ncl ude
hpOSBﬁlglrégEz;tﬁ'i)“@l %‘yﬁg? énglﬂféﬁ Siees éﬁﬁlﬂh‘?ﬁ&?ﬁ%@ﬁ?m‘aﬁa@e iferapsisdite msist
the déshlstviedBiecQioB @Y £1ia6 hSht SHIALLAR 2§ %&%ﬁtg acid, benzoic

acid, and ascorbic acrd, inorgani ases such as
sodlun1carbonate pota33|un1 carbonate, cal cium \

0020y e Rindlo Ve AR o B el it isdioif Rlver ofa |

hpos?imelcmntal,ns é]lphﬁrﬂahamm,wﬂi ﬁﬂ?@ﬂﬂkl@é@lgé‘ol (PE@) such that the P G
Il Tween.

ch f H%€ m.ne and. surfactants suc
ains extey nﬁ%ﬁlmnqb@pgaqed}fﬁheﬂgpld dijeyardntgiihe ntertd space
enca}iﬁupé't&ﬂ;}r HE1PbSE ahfSx TRl Fofifife fs t’eﬁ%ﬁq %fVYEE gglrd?a aé{f:rénto the

conpourids such as 1 norganic salts
surroypding emwrquaneni.cul at es. The range shoul d be between one
and thirty percent (w w polyner). [00208] Uptake can
al so be mani pul ated by altering residence tine of the
0020291 t iActi@S agdhts donGai '
[ 01’4 ampl e, b%/ coat i nlgé%\ﬁgﬂ-gell tic esqgtﬁiﬂeg%ﬁ?%e\iﬁe@?n ‘?fﬁ nés
solub@lp?@d fotmp f@gcmqsm‘j sifacsant ahd aehmageﬁtﬁ(lsuc&dﬁ&ﬁhulﬁons or

I h f !
rmcelﬁ)é% c};)g%f in %LEB S}Sg s% gﬁ };ng?eé?ﬁ Iag%ﬁ %gp%gﬂ o/ thrgﬁfgenor‘

spaceeﬁp@osahésyacpﬁﬂdyf@ptb}th bRSerk afvenHGEN A8FLEMt acts to ﬁh erse and
oly cr%y;wates refers to polyners including acr a}%

solubg}zg 8 2get #dgnay he sejectedeliemeny gu@]p&ﬁal&phatlc cycloahphatlc
S natori al
i e A
lysophgqphhiefb{ld@dineﬂs{lﬂ@sb bévargingaiisindéngteOFHi dahld, Fom about
C.su s%y[g %ﬁSItSCd s&b Bed in this section. Conbinatorial
q PUC.sy e OIé’BWE gglfmaglzﬁ%yp@g sueheas HESp-lipkds may also be
utiliz&Cfo afiéde t@ﬁnﬁﬂﬁrﬁﬁﬁ%ﬂpﬁk to i ggfbﬂg{-}ﬁgh‘%%eg}%ran%tiﬂsmn and as

bi ol ogi cal or nedi cal rel at
the adeiifiasy otz pofl}ehettteduxfanahmttmdsculék dmmsesah@cm of the surfactant and

aids in micelle formation. Preferred are surfactants with CMCs in the micromolar range;!

)

higher CMC surfactants may be utilized to prepare micelles entrapped within liposomes
of the present invention, however, micelle surfactant monomers could affect liposome '

bilayer stability and would be a factor in designing a liposome of a desired stability.
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l'ibrary for the purposes of the present invention is a

m xture of chemcally related 59 WO 2006/ 089275
wEaNsABRE06/ 006047 conmpounds whi ch may be screenEs2006/006047

together for a desired property; said libraries may be

in solution or covalently linked to a solid support.

The preparation of many related conpounds in a single
IOO%Déhct Lighsqgresgcrgrdingda aprasrat Eivention e be pmpmtﬂn@zrangfofa
eegd to

variQ o A e AR A RER L0 aREST: biody sapit NS B 671,

Publpslhad ReTeapplications é@@@mema aNewo RKCN)EI%Z 1(k)ne§3sz \F}/bg{cgllx?lﬁ%ﬁroach

e do e.b vent| nmet hods

IRL Frgspyf ’éngfy@ég Ba%,ﬂrs flé)& %Slﬁ%rlﬂmsyrr@s f@m plosmstto
appllcBN&hs3 ElsEPikr SéiBSdephishdrIBYS %&%ﬁ&g fégsl groups used

in a combi natori al appr oach’can iverse in terns

of the core aryl noiety, e.g., a variegation in terns

00281 0 R B ot B S en B vt vt i
a l1pmifddr1®@t|’MBdGM&§a f«ﬁoﬁl’ﬁﬁb b@ﬁ/h?er o ﬁoﬂﬁﬁ”oﬁﬁéd fifso fosh

conbi nat orj al i braries organi'c nol écu e
expos@g prefgrmeddipgspraes ) @WG@ﬁﬂ @nalosedl of ]@m@%@fté&p}ﬂyhaers at lipid

conc@lﬂﬂtgn%%géqdlﬁg to %@ ?ir?g{h %erceﬁg?%(i al e 1@% Xv%utjlﬂé

desir8d iinl theéiposdme. PGHospuileh texthingiy M9 Iﬂﬁ@g%l %‘al% b&formed

1 661 Kerr et al. (19
by h&‘i %nglo% ‘%%‘B 16 Tosiratisms on g oog lqwg@/a@I@@@medhe art.
W91/ 07087; and the Lerner et al. PCT publication
W)93/20242). Accordingly, a variety of libraries on
[0029F]e dﬁé@fﬂh@‘f exglplary Ic&’rrtu&atfbnmeﬁﬂ& thie a@tive€agent is first dispersed

by 50%103 1{0@3 4 LY qsgﬁaﬁgﬂsyﬁc?xt ]F%Ibrz egvai E:%%?q%gtafa&rmc?udmg
polylﬁxlegfﬁftﬁf Mplﬂﬁ}ttﬁﬁh Rty soihb'ﬂhi%@ ﬁ&é(roﬁflolﬁb' Bfiddutts©Fhe - resulting

di versoners can be “synthesizeéed using the subje
micel @ uepenpion of gt eecpeent it Hentused v Itqh}ackawesch‘[edﬁqﬂd sannlislb ghat

conta?d 4 éul lr?I?ZA e gl%gntpo%l &éﬁérlkgegfae%g / 08 @'s‘gﬁojb'ﬁée ligjd and

active h@m hl}spaﬂidltﬁl gl’thmpfonﬁe(gmto lipssahRd uding %ﬂﬁ'uﬁf)n Eeiaﬁm ues as are
Kn Wltcl)jésmlons f substrate. According to the Stil 8 ﬁ
0 @nd thegepyliing Hposomes yenarried frew the uaer@epsud:efted solution

bysdga%g%d@@ﬁge gﬁg,lncludlng a set of tags identifying

the particular diversoner on that bead. In one

enmbodi nent, which is particularly suitable for
wﬁmghsc verng %nﬁ me i nhibitors, .the beads can be

| USSBRCL O Ehe TpRepbyentions thednoseipeearrprameraddo hamj

substaliR11§hRIoBONBUE siz8d BASRI ALYl

the bead i nker. The di vgr sorrgr HI?% o%ﬁ’%%&ﬁé’%&e"%ﬁﬁ% e hOd
mVOl‘d‘FSfﬁqu@‘éﬂlﬁ@ﬂ@QEeqlﬁéumnﬁmanéﬂtdlpasommh;oughlaesen&heﬂr e it

ssa

polyciftiohate Mt hoclal bl ke RAH TR i ERR B ie 6 g pore size of the
membretdwilbéagispondifoRghly Wit 142860 Wze$OF liposomes produced by

extrusion through that membrane. See e. g., U.S. Pat. No. 4,737,323 (Apr. 12, 1988).

Release Modifiers

[00207] The release characteristics of a formulation of the present invention depend on
the encapsulating material, the concentration of encapsulated drug, and the presence of

release modifiers. For example, release can be manipulated to be pH dependent, for
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WD 2006/ 089275 PCT/ US2006/ 006047 Direct

Characterization [00213] A growng trend in the field
w@boosostharnat ori al chem stry is to exploit the PCT/US2006/006047

sensitivity of techniques such as nass spectronetry
exatfipe) usig §pH sehdifiVe CAlink Ehat 5R6hstPon1GHRE &R BEL 4€in the stomach, or

.sub-f ent onpl ar anpbunts of a conpound, and to dllnrect Py ’
2 highsr eFrphis thaintestine e antedo aeating pan b usdd ta preveporeisse from

C ' Lal | khrary. For instance,
oco g STt PR A CRRNR Ot Bl MURD Y popta & b fisorar
cyanmatidé sncagsidatediredifforsnt abicpiak cah be ©OSPOWWSN GAMIRA release in
d fromthe, support and characterized by

first rel eas .

the sfpmag f@i%r@ﬂebyelﬁ%ﬁﬁl%ﬁtrg‘ehe egsinet Relpaserven piso dempinépulated by

nclIN DG @l i: . ' as.. .MALDI

e can b eﬁ}}g e (%rg ?%'IQ%E%GHESL’J g@% i7 hjﬁ&rg%s% %%r il Telease of

drugdst diffgsioa ﬂo?;n thioerpsude. éEabipliem:]s WwhicH nilifysiBel selubititynéd thy drug

et her, t he ound to the matrix. For instance, a

can g8 b8 b ta P Rr PO 1 ApniSanioe eviFngeiisiredhiion o ihe

matridbile]abERomThORERTX o 2R RARErhBGedd 'T%ig); éa%: ?e' adde:c? {8 the drug
r y ’

the matrix, and ionize the diversoner anal'ys1s.
addegh 75 i sgp#2isPheseE Ps 2§ potiauditedher ¢andrearo-dissodfedtinehe polymer

] e the [tipin lib format .
p LG T ROy 184h PR Ul BlBu N iRl
thirtPPiABeB (730 $BAMIR T ypad sfatbyeddtion cifRihbad if MidcdsHghat ke
e ound Ilbgarleg by a parallel synthesis on o
SUCHL S PR SU e q0d grEroagp shlpadenarenic prifssushraayide aeid,
benzb ; ' -3t technique, can
bRl bt BB Sl NI, USRI RIS il
carbeisitg salstien pebonue kinesiarlpnatecandaiht hpdroxidef fdchrganebishesuch
her e onpounds be.reysed in nany assays. :
s oG TS e i Fuaselining delhehmapninbied to
trietaR6lapiinsariiosut fAdints RECHEANPOMIAS TMTEBY Fﬁr&ﬁi@.ﬁ‘“ﬁ%\?.. %{;Jlr%irp??lning

the supports after synthesis for assessnent
agentgyghiely pddymicrogtusinre td tha nfagrides (1. 8y wyteesolable comPOMds such as

: r 31:.5811-5814: Valerio e .. (1991)
morgy i A A ek e AR Sty B el be betech one
and thietyr senea Gw/wpdlymas); 6163- 6166) .

Di vi de- Coupl e- Reconbi ne [ 00215] In yet another

enbodi nent, a variegated |ibrary of conpounds can be

oVi : i.lizing  the stra f. .
002010 RS 815 by AL YAILAA) RO LR N
the gPNABIsg2n Bt 3¢hi6¢3E foramampleShy Badtiiatthe farfidlk walkl or selecting as the

Briefl as the nanme inplies,

5,440 016; . .5,480,971) . ,
en.cal?asiufhélgg F?”S?}}ﬂlﬁe@flgosgl fé%xemgp%lyg}ééﬁg@m?s ipgludq: mopiawligeers
with (8¢ BarbbeyllgrQA! Shch &Y @hiﬁﬁﬁiﬁ%eg\;ﬂ%s%' &(?gsgféigﬁlpggflﬁgcﬁg%{eg (as

groups equal "'to the nunber di f
used pereiye palydeylasgs refepratotpobymhers insbsling aurylate grivepd dndrmaddified

i ff t bst.i.t d.i t
acry 4@ Eflel FEEP oy e BB ReBREBIED! Nt o Pae pool 1 or

the next iteration.

Combinatorial Libraries

[00209]  The subject compounds may be synthesized using the methods of
combinatorial synthesis described in this section. Combinatorial libraries of the
compounds may be used for the screening of pharmaceutical, agrochemical or other
biological or medically-related activity or material-related qualities. A combinatorial

library for the purposes of the present invention is a mixture of chemically related
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61 WD 2006/ 089275 PCT/ US2006/ 006047 [00216] In one
enbodi nent, the divide-coupl e-reconbi ne strategy can
wheoosasnred out using an anal ogous approach tBCT/I82006/006047
so-called "tea bag" nmethod first devel oped by
compoughtveich whete seﬁﬁmbtﬁgetﬁéﬂﬂ)f@ ﬁéﬁre@%éﬂét(ypr_%‘alﬁ Eﬁfaﬁes may be
ught

seal ed insjde Eorous pol ypr opyl ene bags
in s¢jption quygoyplepiingnised t9p3splid swmport. §Ch¢snrcpaxemmsommy related
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p alma‘?? emical ey phypisal OPetHay kg dermbyponyentional
]naﬁk@gle conpound. Conbi natorial Libraries by
Light-Directed, Spatially Addressable Paralle
Chemical Synthesis [00217] A schene of conbinatori al
t sis.in ich the identity of .a conpound_is
100230 555 ity dn Pty G b 7R d it sty O TR deselss For
instdn@é,TRElsubsaRRtAl drnRALELTSARInSHiAYBE I ea%:pﬁoach Ly Qé]@iverse in
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termg pf fsrorpmi Agiethe. adlyariegatior in tarehefithe dhg seagen aﬁdbor can

n olid support (Dower et a
b”?‘ﬁf%dc”ﬁth%nhg&35 o e hlsiienls 571 580: Fodor . S. P A
(1991) SC| ence 251: 767; Pl rrung et al. (1992) U. S

OOZP?L e% , 854; Jacaobs_ et al. (1994) Trends
(0024 I’{ﬁ’a?ty nigys arggreaighlaipghe ait Sadeneiabpg edmbinatorial

llbraH@QBPéﬂlélh&%‘éﬁH@qﬂol@élﬁ&r do‘%e Mo E}?a@rﬁ{lle Z@itﬁh{f(ﬂle e-[g %1995) Trends

t echni que Can be carri ed out
Aﬁbﬁ_?dzmd‘ﬂ :8By the pyftitneat Udn Patenis t5 35951 141 atnﬁ smmwl%tuellﬂhnan U.S.

pucl 2RSS B, R PSR B B REb L Ser o racs

1161!@611 KehednaB 19 SpoThes
r epar ed sz é%%@?%%ﬁﬁf:?guygﬁ} ehE%V 2&?9229?aéhnen
woly0%es

taéiﬂéﬁﬂ%/oﬁlpﬁ,?méﬁ@k@h@)@}@hfﬂiﬁyﬂlbl(cmmle%ﬁZOMZ)
AcofHifieRE b SR MBS Bh Theato S dBPuEl ool BBl gragre °

dlven’segllemmaﬁﬂ)etspﬂtheﬁzéﬁ dEStReSdRO b paftRila$ Qé‘li)\hiyrlﬁ préfeagyal
of the photolabile protecting groups by Iight
(deprotection) results in activation of selected

ea
0085 2 B LASKIB, L6 Pl e FTAPB
syntlg:slzaqb uging ﬂl‘aesubjﬂcnr:eattmnmadmﬁed fosthe exchaR@es deﬁcﬁm B Mhd St et
in regions that

B N N T
or p}fo@cﬂ?ialb%gxbﬁp S gPE‘éQ&ed bhéheRIr e % sutb¥idiel cordnll(g to the

substrate is again illumnate Thr a secon
Still gicalj tpehriigies. ﬁledﬂ!rﬁlé’rle synthesized on facet ofetmatls @achibdall indluding a set

o e BB RSB AP ol B SR TS

partittlgily sdiRbRt fod BRcovaring @ntyih SinBIHRAOES thelidali 5§§be ersed on the
phot ol it hogr aphy techni ques, the nunber of rrppoun

surf; a?ﬁ gt a permeghleqpernbrane. sad thedivéraamend relnased Fyom tlne beads by lysis

of the bead linker. The diversomer from each bead will diffuse across the membrane to
an assay zone, where it will interact with an enzyme assay. Detailed descriptions of a

number of combinatorial methodologies are provided below.
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WD 2006/ 089275 PCT/ US2006/ 006047 nunber of synthesis
sites that can be addressed with appropriate

w0 e®els2ron. The position of each conpound i SPCT/US2006/006047
preci sely known; hence, its interactions with other

mol ecul es can be dipgedilchapssessgs, [00219] In a
ht-di rected chemn cal s‘\gnt hesi s, the products depend
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tive co unds om conbi natoorial |ibrarjes enploys
embgﬁl nis, s Iﬁ%ﬁ%ﬁ?’ﬁ &/}é méﬁgreggqaﬂan tchaguta*%xph YN Efgngmgl)l/es as
MAEDT 6£bd ied i€ AdddsOn c8inBBsnPhr&th e ; épgﬁ@gﬁﬂw&?@ﬁabﬂe

and, by inference, the structure it
bondysvseshetiginaliy tortathsr the spwacimdiorthe maphagéordigtmicaya bead

: i VLY der f d
sled D Sorg\Sh e M NEI T LREANDE e STDREEL T35S s
divempmer &ducthe nfatrdmant éoriy the dpeRdiig fEaVISHEhelyBNA

sequence. The first encoding of synthetic
conbi natorial |ibraries enployed DNA as the code. A

variety of other forgg19fin068diip9 have been
reported, including e%%nco | sequenceabl e bi o-
[002¢4] goherlbrirees@f theodubirohmethedchn exce alnempRipin UeSyy foamst.
. binary encodi ng w th, additi n- sequenceabl e
Briefl BB i Mrederrtal Ao s INAS P YSREaP e mendiced o
methiod feNEDERiaS ggﬁlﬁf itskhri SV edrhiel s%tg%% étﬁlg%l\%&ylic acid-

described in 19 Brenner “et” al . (
gratedpobypnylamanys arsygd amtheanigratitie pdfte Sorotat.aThe Geagey technique

can R RER Gt it Ao S0Pt Tt AT af pifpiedyoge th
multipimingtioklyantih¢ wetibzed ddpoun@Phiad®s reGRARPRRHy Alsaf. |
conbi n_%f(l ons. of Arg, Gn, Phe, Lys, Val, DX/aI and Thr
APPropFipie dnfeipeietiesguibsodden aprrdyd tostie insfsovhdtdhe emnspounds
i f i ' TA . T : T
e BREREE W SRBELS in DHELSS e by Lo e
evaluafion (¢ B Brayichgl. (N90)Teindhedpatdticls :581d - 58 149 Salga9hl. @B91)

int.hesi s, id suppo In this work, the am ne

Anal PARREEE 17 T P e B8 b0 el aisbean s pad
differentiated toward peptide or oligonucleotide

synthesi s by sinultaneously preincubating the beads

wi th reagents thatDgddefatplefReooombtred OH groups for
ig I [ t hesi s and tected NH2 groups for
002 OB B B S5 BB bk
provided on a set of beads utilizing the strategy of divide-couple-recombine (see, e.g.,
Houghten (1985) PNAS 82:5131-5135; and U.S. Patents 4,631,211; 5,440,016;
5,480,971). Briefly, as the name implies, at each synthesis step where degeneracy is

introduced into the library, the beads are divided into separate groups equal to the number
of different substituents to be added at a particular position in the library, the different
substituents coupled in separate reactions, and the beads recombined into one pool for the

next iteration.
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(here, in a ratio of 1:20). Wen conplete, the tags
each consisted of 69-ners, 14 units of which carried

wao b@eogtes The bead- bound |ibrary was i ncubat eRCTHIS100&006047
fluorescently | abel ed anti body, and beads cont ai ni ng
bound anti body that fluoresced strongly were
harvested by fl uorescence-activated cell sorting
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ODe L5ag ﬁ%Y?S A &b & Ofttﬁ%SWéhqs@de%Céd@gﬁeg aipgesingle eqrapemd.
of orthogonal sets of protecting groups required for
alternating co-synthesis of the tag and the library
pRrestoridgt lnbranesipy bight-PéreciefieSpatially |Asldidssdbje Pdralidi€Chemical
tag, particularly the ph% ate and sugar anoneric

linkages, may |imt the reagents and
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non- aoligonmeric libraries. In preferred enbodi nments,

givep Ry ifs; 1 PReQn & aYIIsply SubkEste istermed 2 snatjall geddressable synthesis.

In o%gés ay@% g%]ctogl% 1#& Jggg&gl«d@%{egee nlg}é ?P&r{%@g{? tglg addition of

a ch¢miggl reggamb leespetifie lif)cmltloﬁs)mb b Balidsuppbrt (Dohenst 251991 Mmu Rep

vied R Bt 30 R SrR A (19013 Selenis 30Tl B 4gbA1992) US.

P \ t-er s 8l
ateig‘IgS [)Br gﬁ%ﬂg iI %Q)?% Et' ??(?2929") T@H@Bﬁ'ﬁ%géﬂél ¥ W@ y]ihe spatial
reso{ui90 ) pliotakthCreph Baffordd ﬁllﬂlﬁﬁ@}zﬁﬁtﬁﬂ.) This tachhiqgecal bd gartied out

oo B BB SRR P Bl g s
protection for the conpound strand. [00224] In an

alternative approach (N kolaiev et al. (1993) Pet Res
6:161-170), branched |inkers are enployed so that the

d b b
(00288 R oo LR R TREH B0 i ofondS L 0 e
Chemr3ég: 1@6’641(26 lTEAt synthesik eabstdateds ptepsfsd foﬁ@cﬁlphﬁﬁ Bra&@fthe covalent
anch point and the bead so that cleavage
attac eg‘ra%fn {e

3hiledttip eratdoryarrhonyl GBY ACY prectaspngifie linkers or
othe &Hmje fuleRK 1§ ht% usegijt %\l:l)ect-{ §‘5‘& [eoa[]?ﬂleg{fted%%% éiilile

I'n anothe enbo eava
syntlnyglspupwu‘dfcg couplatg. tRmdvabd)f the tphpmwbde Gadtedlidg groups by light
veI t he code

ted f he bead, |
(@eni Tt s BN RoB G ErIPled seas paps iV oty (Reagh st of

amindRALERIdgE, dAEH BbdrfeSCRRANANE Bbidcifs bR of
gk 260 B EIRAN, Bbtdellfs Bt o PRI ihninus, i
exposed to the entire surface. Coupling only occurs in regions that were addressed by

light in the preceding step. The reaction is stopped, the plates washed, and the substrate
1s again illuminated through a second mask, activating a different region for reaction with
a second protected building block. The pattern of masks and the sequence of reactants
define the products and their locations. Since this process utilizes photolithography

techniques, the number of compounds that can be synthesized is limited only by the
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wi t hout potential interference of the coding groups.
Exanples in the art of independent cleavage and
wG@ewaeserng of peptide |library menbers and t heP@T/US2006/006047
corresponding tags has confirnmed that the tags can
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dedi{e gongldbtagand to about 1% of the
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encodlng with the electrophoric tags atta
Sequ@?ﬁeﬂ@eg%’éups attaching these tags directly to the
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structures that can be prepared in encoded
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libraj@ged Shspried ind 8P (Srenaerist Ao RN E SO ST Fattibeamlan
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tags are atta di rect e SO

90:1¢70oL 10574y, thoﬁl'bmafol-ﬁ? ﬁ%ra%l\@ﬁlo%mﬁﬁ}? 17 SDEZFJLMSE)IPQ tides

provi de gui dance f generating the ound
compoisgd g all ccB@blnamqng roéﬁwgsGh‘lePbe dO'ﬁ,sValth‘éﬂ and [Thy(three-letter

i BOBRDR st AR 8] B sBaAT DA AL 8 cr,
AT, Py O(EAIaab IA® rbdpeletvelYNerad pﬁx@a%y\a%ﬁe@ém@%ﬁn BLR4eBf

ker cleavable on| i gorous 65 WD 20067089275
peptlg%ﬁ:l} besmgelsoadmsynthesis on sohd support. In this work, the amine hnklng

functionality on the bead was specifically differentiated toward peptide or ollgonuclqotlde
synthesis by simultaneously preincubating the beads with reagents that generate protécted

OH groups for oligonucleotide synthesis and protected NH» groups for peptide synthesis
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oxi dation. Because the library nenbers can be _

repetitively partially photoeluted fromthe solid
WGeapposR7s | i brary nmenbers can be utilized in neUCT/UH1066/006047

assays. Successive photoelution also permts a very
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pamc‘erﬂ%f g“raﬁ%\’ge ‘i% %ﬁ&h%ﬁ%gf‘dﬁ’ TREides thsrdeHidy pf s epmpound on the
bead.nvention, and are not intended to limt the

invention. Exanple 1 [00228] Preparation of Conmpound
10 OHNiIi N OQZS- N \ N Conpound 1 A solution

of |, anmi.de (0.22 mol) and
Tﬁ O Wi RIS t hanol / met hyl ene
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timit PP S e A PR LS VDT SHoT e symBenss of non-
ol1gd£@éhoﬂib’raﬁés$(1n?)/ef§ﬂréd éiﬁ‘bcgﬁlheﬁ:tg rtﬁgﬁbﬁglreQQﬁ SIQI Se/f’s tperrmttmf:,r

wat er/ 1. 2% net hanol in ethyl acetate as

selecfiyve detaghmapiitiod tlgijleist@ommo@tﬂ/blbnaet nilembﬁlﬁfov\&sﬁﬂO 6/ 089275
PCT/ US2006/ 006047 Exanple 2 [00229] Preparation of
Compound 3.

[00223]  Peptides have also been employed as tagging molecules for combinatorial

libraries. Two exemplary approaches are described in the art, both of which employ
branched linkers to solid phase upon which coding and ligand strands are alternately
elaborated. In the first approach (Kerr JM et al. (1993) J Am Chem Soc 115:2529-2531),
orthogonality in synthesis is achieved by employing acid-labile protection for the coding

strand and base-labile protection for the compound strand.

[00224]  In an alternative approach (Nikolaiev et al. (1993) Pept Res 6:161-170),
branched linkers are employed so that the coding unit and the test compound can both be
attached to the same functional group on the resin. In one embodiment, a cleavable linker
can be placed between the branch point and the bead so that cleavage releases a molecule
containing both code and the compound (Ptek et al. (1991) Tetrahedron Lett 32:3891-
3894). In another embodiment, the cleavable linker can be placed so that the test

compound can be selectively separated from the bead, leaving the code behind. This last

construct is particularly valuable because it permits screening of the test compound
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BT 0 B SRS B B e
' ' c unds._t hat

of a{elg i %? ?&lcﬂ &Sg%\m&p%}rrﬁ%%i?%e‘{ﬁl%gdepr op@e'rgt"i ué’éyar‘%h%f 1012)

diffdrenanalecvdds. dgn dlﬁ)ﬁig&ﬁxﬂ&epﬂrﬁ(@ﬂm&ﬁer% all':],CBupﬁﬂ) I[I&Q’a%s wer_le_:g)ound to
Ki ' tiesg, ther than activity. e

abof 19! SR 1) BhlrcbioR zeoues £ 2 amh o ey 8 phamelsi b o

nitrdbefyll d8kere TeNEHpsodchal ccﬁfv@ni@ﬁte\g%lﬁf eﬁrg%%r&gg%lr%&ﬁ&%ﬂlﬁraﬂes of

products of other elenents of
PeptRigHEieO8 PRRS 2POR-LIBRO0BLOAE A es. [DBR3d yerfatilagystdne has, however,

beerf Rl 4 b B i TS BLESRH Dy PPl Hoaue o, the

compdurfdeded Be Bitidhed & thalkblig sﬁ%ﬂoﬁt\ﬁﬁ fieHhoRRIAIM e 1iARE and the
solubility. [00232] Phosphodi esterase inhibition was

tag 1§ aftached Heenghe eatedhebiethrilovisr vie carhene fnsexionliftoithe béwd matrix
f ] 5 ted. had acti,vit
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permits the selective detachment of library members for assay in solution and subsequent

decoding by ECGC after oxidative detachment of the tag sets.

[00226]  Although several amide-linked libraries in the art employ binary encoding
with the electrophoric tags attached to amine groups, attaching these tags directly to the
bead matrix provides far greater versatility in the structures that can be prepared in
encoded combinatorial libraries. Attached in this way, the tags and their linker are nearly
as unreactive as the bead matrix itself. Two binary-encoded combinatorial libraries have
been réported where the electrophoric tags are attached directly to the solid ﬁhase
(Ohlmeyer et al. (1995) PNAS 92:6027-6031) and provide guidance for generating the
subject compound library. Both libraries were constructed using an orthogonal
attachment strategy in which the library member was linked to the solid support by a
photolabile linker and the tags were attached through a linker cleavable only by vigorous
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Selectivity of nost of the conpounds for human PDE-5
relative to PDE-1, PDE-3 and PDE-6 was al so
weomwpasehs e. [ 00233] Table 1. Properties of Conr@DUSI®6/006047
Modi fied by Attachnment of Functional Resi duesOltéé ~0O
oxiddtion. YBecansNhY libhhry Sinbdrd c SdRSNERi R @]SHH? uted from the
Mol ecul ar Mol ecul gr CLogP | CSOIQP{Qd WI;[% %
soligsuppeyt, Bomrsmembsts ggn e 57wl iogmgtinle anseays ostz:csmvesoz

L S YT

mulGplé HBaINT06 SlabeDinGB4welMnirotited pht&sl SocBAd b3 Bart ally
792 1.6 nM 68 WD 2006/ 089275 PCT/ USZ006/ 006047 ~ ~O
detagck apd tran, ertrd 9 agg3y plgles; third, a metal binding assay identifies the active

wells; fourth, the corresponding beads are rearrayed singly into new microtiter plates;

fifth, single active compounds are identified; and sixth, the structures are decoded.

EXAMPLES

[00227]  The invention now being generally described will be more readily understood
by reference to the following examples, which are included merely for purposes of
illustration of certain aspects and embodiments of the present invention, and are not

intended to limit the invention.

Example 1

[00228] Preparation of Compound 1

HN

\

Compound 1

A solution of sarcosine dimethy] amide (0.22 mmol) and triethylamine (0.6 mmol) in
methanol/methylene chloride (1:9, 1.2 mL) was treated with sulfonyl chloride (0.122
mmol) and stirred for 4 hours at 23°C. The clear solution was diluted with methylene
chloride (10 mL) and washed with 10% aqueous citric acid. The separated aqueous layer
was extracted with dichloromethane (10 mL), and the combined organic layers were
washed with brine and dried over sodium sulfate. The clear oil from concentration in
vacuo was purified by silica gel chromatography (0.6% water/1.2% methanol in

ethyl acetate as eluent) to yield a white solid in 87% yield.
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COVPOUND B Conpound R4 Mol ecul ar Mol ecul ar CLogP |1 C50

No. Weight Fornula 0 6 N~/\NO 532.612 C24H32N606S 1.1
WO@208/08d275 7 \"k N N_ 545. 654 C25H35N705S 1. 54 PCBUSIONG/006047

0 8 N 518.629 C24H34N605S 2.04 10 N 9 N 547.67

C25H37N705S 1.75 1.5 nM N O 10 N N /-- 52%.8656

C25H37N705S 2.57 0.32 nM 0 11 N "k N 534.

C24H34N606S 1. 54 0.15 nMEx@mplz3{ N 504. 602

C24H34N6O6S 1.2889 0.3 nM CH3 O 13 H NH 490. 576
C22H30N605S 0.859 0.17 nM = CH3 0 14 H\ 490.576

[00229P H30NGR&HrAicdsd dndwundBCH3 69 WO 2006/ 089275
PCT/ US2006/ 006047 l~~O0 "OHN Y\ ~ NN

R

023—N

N/

Compound 3

A solution of N-methyl-aminoisobutyl dimethylamide (0.22 mmol) and sulfonyl chloride
(0.122 mmol) were placed in a flask and concentrated three times from dry 1,2-
dichloroethane (10 mL). The residue was restored in dry dichloromethane and
triethylamine (0.6 mmol), and 4-(dimethylamino)pyridine (2.5 mg) was added. The
mixture was stirred for 8 hours at 23°C. The clear solution was diluted with methylene
chloride (10 mL) and washed with 10% aqueous citric acid. The separated aqueous layer
was extracted with dichloromethane (10 mL), and the combined organic layers were
washed with brine and dried over sodium sulfate. The clear oil from concentration in
vacuo was purified by silica gel chromatography (0.6% water/1.2% methanol in ethyl
acetate as eluent) to yield a white solid in 87% yield.

Example 3
[00230] Vardenafil (Levitra®) is a selective inhibitor of PDES. The structures of

vardenafil and analogs known in the art were compared with regard to activity and
pharmacokinetic properties. The design of the compounds of the present invention
involved modifying molecules using functional groups to provide new compounds that
exhibit improved pharmacokinetic properties. The functional groups were placed so as to
affect pharmacokinetic properties, rather than activity. The set of compounds that are
designed and synthesized included elements that are predicted to be metabolic products of

other elements of the set.
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S02- R4 COVPOUND B Conpound Ra Mol ecul ar
Formul a 15 504. 602 C23H32N605S

CLogP I C so
N 16 N 516. 613 C24H32N60BSI/LISD861006047

wa2m68802726 nM  NH
0.42 nM O NH 17 490.576 C22H30N605S 0.91 0.66 nM H

[00234] - - CH AmohjrthkSubitdkRihs 2068 Cea ERNOERR atlv &l B

"HO  N11\ 19 N 504.602 C23H32N605S 1. 219

No. Weéi ght

Mol ecul ar

bl

dimeffylaggsamists, repyliedigmpdigtion of proteis bpding, Bitile @aitaiiing potency

and &d18bi
2. P
conpounds
6/ 08
00733’ s) “pAeRRoN
skiliN fhedR€ CMIBEO8 8h & cor
(m n) Binding Bindi

si ocheni cal

C21H28N605S 0.55 0.25 nM
and Pharmacoki netic data for

formed by substitution of conpound A 70 WO
75 PCT/ US2006/.006047 Conpound_ Caco- 2
%P‘P%f»@rwr@bléen Wss dpteymingd brimethmc

urfdk RSt

1RE 1T BBy B Pl

PR

g 1 17.

~ \NH [ 00234] Tabl e

10-6
dyiknown to one of

Selestivigyoofxpost bf GRIeoddpogfiels r BBmAB PHE-3Bel4tBicdo PIIND, PDEMand

PDE?fg Wﬁcls %%‘o Z:o?ﬁc’pgr%bige. %

[00233]

Functional Residues

Table 1. Properties of Compounds Modified by Attachment of

S0, R*
COMPOUND B
Compound 4 Molecular Molecular
R
No. Weight Formula CLogP 1Cso
| o
N
1 \)L N/ 490.576 C22H30N605S 0.98 0.12 nM
I
| o
N ~
2 - N 504.602 Cy3H3,NOsS 1.289 0.10 .M
CHs |
| o
N
3 " 518.629 C4H14N6O5S 1.598 0.14 oM
|
| 9 | O
N
4 \/‘kN\)L y S61.654 | CogHysN,OGS 1 0.084 1M
N\
o)
N
5 N 516.613 Cy4H3,NGO5S 1.792 1.6 nM
|
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3 28.85 58.45 9.11 > 100 > 100 72.7 14.3 %92.4 % 4
2.97 25.95 0.47 0.056 109 112 64 7% 82% 5 19.4 60.2

wa 08889235 100 30.1 6 11.16 55.15 0. 78 >100 >10BCTUSZN6/006047
91.6% 7 4.35 35.58 0.18 > 100 > 100 2.6 % 84.5 % 8

42.03 77.41 21.81 >100 >100 15 19% 97.6% 9 2. 33 11 31
0.03 > 100 > 100 9.8 % 75.4% 10 67.04 78.47 77.87 11
11.4 63.3 1.45 70. 87 7w .8 % 12 33.39 50.43
13.93 100 96 32.23 30. 4 %194, o 13 0.42 74.6 69.4 14
0.47 63.95 62.65 15 §.8734"9 0,25 16 3.41 82.5 74.7
17 0.26 78.4 70.05 1 .18 75.75, 70.3 19 2.43 33
0.17 7.1 > 100 20 24. 27%058 02 0.37 0.00384 > 100 > 100
60.23 16.23 % 96.03 % 21 5.15 31.45 0.24 > 100 > 100
71 WD 2006/ 089275 PCT/ YSRAOBB/NOB047 [00235] Table 3.
PDE-5 Sel ectivity Data. Conparison of selectivity for

C PDE- 5, PDE-1I, PDE-3 and PDE{6 for compoundsforned—by
°g@ﬂ§?itutionkbf conmpoMiglgclar~p Metpepjry YENCLMEN /| SER-
RA-CONPO px—LeER ot oFgpulacyny "3 PDE. S "
PDE-5 |nmMV| O No. RPDE-1 PDE-3 PDE-6{(unm) boyine
hgman [ChF {#Nge 0 532612 CpeHzNeOgS 1.1 0.68 oM
N/
I (o]
N
7 \)LN/_\N__ 545.654 CasH3sN;05S 1.54 0.54 nM
/ ‘
| o
N
8 \/[LN/ 518.629 CsH3uNs0sS 2.04
(.
' 0
9 N\)L s
547.67 CasHzyN705S 1.75 1.5 oM
N 251137AN7Vs .
NN
~
o
10 N\/(LN/* 532.656 CasHyN;058 2.57 0.32 nM
.
i\)OL
N
11 ’ 534.628 CaHauNOgS 1.54 0.15 oM
N 2411341NgUg . .
Ny
| o
N
12 s N< 504.602 C,4H34NOS 1.2889 0.3 oM
CH;, \
| [¢]
N
13 N 490.576 CHioNgOsS 0.859 0.17 nM
on, )
I o]
N
14 = m{ 490.576 C2oH3oN6O5S 0.859 0.35nM
CH;
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986 0.122 0.097 3.50 1 NN 25 nMnMnMnMx .075 0.10
76.7 10 N 507 0.101 0.0395 0.605 2 H N 13 nM nM nM

wolbaso3y2r50. 10 0.10 94.6 CH3 0 412 0. 138 0. 16PCT/TR2@6Mb6047
N 10 nMnMnMnMnMO0.10 0.10 100 OO N 4 N / 25

nNM.084 nM0.1I1 N~ nM OS5 NNZ5371T.6 nM2.3rM7.4
ni\4 10 6 NJ\ \0 19 nM1 900 0.68 4.8 nMO 7 N D\
\N_33.5 1200 0.535 23 nMnM 10 8 N 34.5 1250
0.78 3.0 nM N nM nM nj§ 72 _\W_2Y06/ 089275
PCT/ US2006/ 006047 ~Q NCY X N ~N Nf S R4
COVPOUND B Cyt ot ox LCSQ”Cytotox \Conp. R4 PDE-1 PDE-3
PDE-5 PDE-5 PDE-6 nM G&50r¢
COMPOUND B
Compound 4 Molecular Molecular
No. R Weight Formula CLogP ICSO
| o
15 N7<lLN 7 504.602 CysHyNsOsS 1.168 0.26 1M
| o
16 NKL N/ 516.613 C24H32N5058 1.234 042 aM
|
O
NH P ‘
17 g blr 490.576 CpH3oNgOsS 0.91 0.66 nM
H __CH:&
0
NH
18 N7 490.576 CyoH3oN6O5S 0.91 0.36 nM
&, 'H |
O
NH
19 7<(LN/ 504.602 CasH3,Ns0sS 1.219 0.19 sM
|
20 1|m 405.471 Cy5H3N5058 1.045 0.24 nM
| o
21 N\/[LNH/ 476.549 Ca1HysNO5S 0.55 0.25 nM
[00234] Table 2. Physiochemical and Pharmacokinetic data for compounds

formed by substitution of compound A
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No. bovine human (uM Chronic Acute O NN 9 NN 96 nM

2500 nM 1.5 nM9.6 nM O 10 N~ j

- 8.30 1200 0.32 3.6

W@ R006/689206 DM NnM nM O 11 N 34.0 2300 0. 15 6.0 Pdvi/U$200€006047
nMDMnNnMO N 14.8 712 0.298 3.11 12 H ~H3 nM nM nM

rimo. 10 0. 10 9913 U N 40.0 995 0. 17 13 H—=H3 " nMm )
Com]io:EM 19];1«7)—?0(1?) W)c 4PAéVIP.t§_(10 [\Fly@ D S?blblllgr_ (35"’1‘)1 FBFM,TI'F] NNon-Spec | Protein

NeM nM B NVBRAALO 88ed |CHBeO N 1781 P23 0@#dp | Binding | Binding

Z2.9310. 10 95. 0 NH M nNTnM nM 0 N 1370 400 0423780

b. 10| 166* 16%F5m nkfhm|DINTE WO2Boe) 0BYP75 22 11.07% | 91.4%

PCTINS2006/006047 -0, - @ HV >100 | >100 32.6 207% | 96.8%

3 28.85 | 58.45 9.11 >100 >100 72.7 143% | 924%

4 2.97 25.95 0.47 0.056 109 112 64 7% 82 %

5 19.4 60.2 13.18 93 100 30.1

6 11.16 | 55.15 0.78 > 100 > 100 73 % 91.6 %

7 435 35.58 0.18 >100 > 100 2.6 % 84.5 %

8 42.03 | 7741 21.81 >100 > 100 15 19% 97.6 %

9 2.33 11.31 0.03 > 100 > 100 9.8 % 754 %

10 67.04 78.47 77.87

11 11.4 63.3 1.45 70.87 66.7 0% 95.8 %

12 33.39 | 5043 13.93 100 96 32.23 307% | 942%

13 0.42 74.6 69.4

14 0.47 63.95 62.65

15 6.8 34.9 0.25

16 3.41 82.5 74.7

17 0.26 78.4 70.05

18 0.18 75.75 70.3

19 2.43 33 0.17 7.1 >100

20 24.27 | 53.02 0.37 0.00384 | >100 > 100 60.23 1623% | 96.03 %

21 5.15 3145 0.24 > 100 >100
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N N S02- R4 COVPOUND B Cytotox LC50 Cytotox Conp. a

PDE-5 PDE-5 mM No. R PDE-1 PDE-3 PDE-6 GC50 bovine
wheovansehs oni ¢ Acute (uM 0 17 NH N 35.0 1100POr1/68106/006047

2.90 nMnMnNnMnMO0.10 100 HCH3 0 18 NH N 20.0 1700

0.36 3.00 -nMnMnMnM0.10 100 CH3 HO 19 NH 17.0

1300 0.193 2.86 0.10 100 nM nM nM nM 28.0 1010 0. 243

20 N\H nMnMnM4.18 0.10 0.10 100 O 21 N 16.0 443

0.25 1.90 NV nM nM nM nM [00236] Al of the patents

and publications cited herein are hereby incorporated
[00239] ref Habled. PDE-BS8electivity Data. €ompEyiionadfaelestivity for PDE-5,
PDE-Q0PBE}3 hd POE6ifot esmponndicforntd Wy subsigueioniof ¢ompoul@ A

able to ascertain using no nore than routine
experimentation, many equival effts to the specific
enbodi nents of the inventd Om/g‘ﬁjé&éi bed herein. Such
equi val ents are intended tlQ be ¢ npassed by the
foll owing clains. 74 WO 300%/ 0892 PCT/ US2006/ 006047
We claim

SO,-R*
COMPOUND B
& Cytotox LC50 Cytotox
) PDE-5 | PDE-5
Comp R* PDE-1 | PDE-3 _ PDE-6 (mb) ((i?v_slo
’ bovine human Chroniec | Acute )
l\/([)L
N 986 0.122 | 0.097 | 3.50
1 T/ 250M | Y Ry Ry 075 0.10 76.7
] (o]
N 507 0.101 | 0.0395 | 0.605
~
2 e T 13uM | T iy oy Y 0.10 0.10 94.6
3
| [o}
N 412 0.138 0.16 1.70
3 7<\LT/ 10mM | iy oy M 0.10 0.10 100
| 9 o
N\)U 0.11
4 N N/\ 25 M .084 nM oy
Q
N 253
5 (_\/)LT/ .y 1.6nM | 230M | 7.4 nM
] 0
6 N\/‘L S\ | 19qm | 1990 0.68 \ 4 g
N o M nM
I o}
N
7 \)LN/ N | 335 1200 0.535 | 5 r
\ nM nM aM .
Pl
N 345 | 1250 0.78
—
8 N nM nM v | 30nM
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1. A nethod of nodul ating the pharmacoki netic and/ or
phar macodynam c property

W0 bweoseps of :

attachi ng at

of a conpound, conprising
| east one functi onaPCYUBP6/006047

to a known active conpound by (a)

replacing a

nonessenti al residue; or (b) substituting a
nonessenti al residue of tthe ¢ npo nd with the at
| east one function group, dh@{ nprOV|ng t he
phar macoki netic properties| ofl.t npound. 2. The
met hod of claim1, wherei ai o at Ieast one
functional group is selec from a\ hydrophobic
group, an ether, an oligo(etfylene glycol) group or a
derivative thereof an amne, an amoniumsalt, a
sinmpl e am de, an ani de baseMROTNIBNO acids, a crown
ether, a sugar, or a nitrile, an am ne group, an
oxalam de, a sgrcosine resjdue, aysarcgsine gerivative
cond | 2 sar cosi ne |ol i gorper. 3 S we;@g% of cl qi n{2otox LC50 Cytotox
N’;\Rh orei n Bai d f unesE-onaipegy p T B Pdospme |resi dudd) GC50
or| sarcosine derivat|i ve. 4. boTie miwhRed of cll aityomte | Acute | M
whereirn—sat-d—pharracokinetec—property—Hs—+edyced—non
spad' c proteiln binding. 5. A nefhod af noddl ating
the rracoki netic angf,or | phar macodyngm c properti ¢s
90f | a coﬁpguqﬁ, cOmi|siRg: | at t achj hnMd |r%ewiMye from
the group consiisting{of a | hydrophobi c [group,| an
ether, an oligg (ethylene glycaol)| group or a
derlv |ve thereof, an anj ne, an| anmmorium salt, a
simp \Vag an gagi de; phased on anyﬂﬁ gci ds, |a crown
10etner /_-gar, fF @ QN?r le, anl affjjne 3grodap, an
oxalawnde\_g sgrcosi me resj due, al sarcasine
dertvative—or sat-copsthne—pH-gorer—to—a khown—active
cofmpoufld to generate|a secpnd compound. 6. The met hod
11of anyione of El ahgs | 1,409 P, Whergeipysaid active
coprpound\js\ Xardgpafilyp; 7 The nethgd |sfodhy one o
clpims 1 to 5, |whereiln said nodul jat ed g¢onmpound has
the—foeHowngformia— O R RITITO HNiI N NB F RB
B.| (A 975
N
12 . N<’ igf ;& %ﬁ? ii; 0.10 0.10 99.3
CH,
] (o)
N
13 H>§JHT i&f %ﬁ 2&; 7.0 0.10 94.0
H;
] 0
N
14 Wl M 20 70 025 1s7am | 010 88.0
CH;
| o
N
15 \/ O 0256 1 2% | a0 95.0
| [¢]
N
16 jzgj\T// ool 082 | 380 1 o 100
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WD 2006/ 089275 PCT/ US2006/ 006047

acceptabl e salt,
wob@sesn7RL is | ower al kyl ;

ster

eoi soner, or

or pharmaceutically
hydrate thereof,

R2 and R3 are i ndeperus2uné/§o6047

sel ected from |l ower alkyl, and | ower al kenyl and | ower
al kynyl, wherein the [ ower alkyl,  Tower al kenyl, and

| oner al kynyl may be optijonal | substituted with one
or nore hal ogen, |ower al*kOXy roxy, CN, N2,

am no, acyl am no, amido, lcarlgonyl,N and al kylthio; A
is Nor GH Bis N, CH, (S02-R4), or GCCOR4; D
is N CGH G (S02-R4) or R4, is Nor CGH,

wherein only one of A

B ow,-k* may be N, and one of B

or Dis G(S02-R4) or CCOR4; R4 is a group having
the formula: | r s 11 NCQOGRBRDB Ci RO mR8 (C in
whi ch each R5, R6, R7 and R8 are |ndependently
se ected fromH and fower gl Ky, [whergin tng |8§§é - Cotor
| kyl may be ogtionally sup tCﬁP tlh one{or B ytotox
C"“‘Ra ogen,R1 ower | EOEDXPDERY d?%é(éyy ,ﬂlﬁlca?mam no,(mM) GCS0
aC/I am no, am do, calf bonyl borieE a RY1P Ni 0; amdChronic | Acute (uM)
adtirtionatty—or—attefmativetyR6—andR5—together—fot-m
a b- or §-nmenbared riing, of R6 and R7 [together forma
173 o B er ed nbng; RA0I B indepemﬁantlyyselectﬁp 100
fromHj/and|| owgr oMl kylnM wher ei n t heM| qwemM al ky(f may
be| opt Hoffal | y gubstituted With one or nore hal ogen,
I oper al koxy, Rydroxy, CN,|[NOZ2, am no, [acyl am no,
aml dgg, cgr bonyl), and al kyl 1 hi o; al ternatively R8 anhd
18R9 tog?jl%rq/withzf)-ﬁe ntPPogen to w-¥h tﬁﬁ) ar e 1o 100
att achéd-f orm g M o L nenber ed riMg; s|l1to 4
and mi°s 1 to 6. 8. The nethod of| claim7, wherein | A
isiCH Bis CGH Dis CG(S02-R4)|;, and| Eis|CH
NH
19 T// iﬁf iﬁf 2333 ?ﬁf 0.10 100
20 b],H ?;i‘,? 11?1\140 01‘121&3 4.18 0.10 0.10 100
L7 16.0 443 0.25 1.90
21 N\/JRH/ oM | nM oM | oM
[00236] All of the patents and publications cited herein are hereby incorporated by

reference in their entireties.

Equivalents

[00237] Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the
invention described herein. Such equivalents are intended to be encompassed by the

following claims.
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9. The nethod of claim8, wherein mis 1 or 2. 10.
The nethod of claim9, wherein nis 1. 76 WO
wQo@6/08R2275 PCT/ US2006/ 006047 11. The net hodPOTf/US2U96/006047
one of clains 1 to 5 wherein: R is ethyl R2is
We o thyl R3 is propyl Ais GH Bis GH Dis
© l—“PSOZ- R; and Eis CGH 12. The nethod of any one of
clainms, 1 to 5, wherein said.nodul ated conpound has
L ¢ b Sy TSR P P RS RGE S e PRGBS PEgPerty
£ &gﬁﬁﬂ$§ R6, R4, kB, Whi ch each R5, R6, R7 and R8 are
ora In ep.en’dceom?l y sggﬁeect%d fromH and | ower alkyl,
NS Ehlla bl ali N FliSih B 8% IRRIORRLL YombiRld bapd
Wi ong ‘or more hal ogen, ['ower alkoxy, hydroxy, ,
I\IQﬁpla&?g@Qlonassyhmﬁrmﬂueam @0 sulstitdsimgyd nonasren@dl kgdidusi ofthe
an additignally or alterpatively R6,and R5.together
]toﬁ‘OrWl%Pqu wgfh 9&@%«%@8&%11\0{1&1} SHPRACIERY RPN EE her
DrfacbilifR iEyessad thd npddadi s | ndependent 'y
sg§ectgd]$roh1H andslomer g?kyl, wherein the | ower
2. @l ’rl)fé mIRbaRe AR 1108k leh %&pﬁtléz{s%' bR M Bn 2 BFuDis BRERed from
hal'ogen,  lower af koxy, hydroxy, CN, NO2, am no,
a hydrophabid goup zm alber, anolmisthyleanglyadl) ghaupiay;a derivative thereof, an
.alternatively R8 and R9.together W th the.nitrogen
amingy g HRTRBTLIAL 45 ﬁéﬁlﬁfeo?w&“%-baa?$ ok i BEE o ether
a sughs-or IEIE LRAEhiR ooliRl Aoxhiahds) 2 BRRERERe@icla sarcosine

“hodul at ed ‘conpound has the followi ng formula: 77
derivative or a sarcosine oligomer.

3. The method of claim 2, wherein said functional group is a sarcosine residue or

sarcosine derivative.

4. The method of claim 1, wherein said pharmacokinetic property is reduced non-

specific protein binding.

5. A method of modulating the pharmacokinetic and/or pharmacodynamic properties
of a compound, comprising: attaching a residue from the group consisting of a
hydrophobic group, an ether, an oligo (ethylene glycol) group or a derivative thereof, an
amine, an ammonium salt, a simple amide, an amide based on amino acids, a crown ether,
a sugar, or a nitrile, an amine group, an oxalamide, a sarcosine residue, a sarcosine
derivative or a sarcosine oligomer to a known active compound to generate a second

compound.

6. The method of any one of claims 1 to 5, wherein said active compound is

Vardenafil.

7. The method of any one of claims 1 to 5, wherein said modulated compound has

the following formula:

(o] R2
R1
~0 HN =
N /N
ING e \<
” R3
B\D¢E

(A)
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WD 2006/ 089275 PCT/ US2006/ 006047 O R2 RL HNi N R3
R5 0 Rl R11 R12 SO02-N~ ILN~~ \ RO Rs R7T R8 O

wob@eesn7s RL is lower alkyl; R2 and R3 are PCT/US2006/006047
i ndependently selected fromlower alkyl, and | ower

or pifigfhE oA accbBe ot NG yneiiﬂﬁ;?@;ﬁtg?hérgd’fe%h@ew;’

OWET I'ona
R! 1§1@b&tan<yl,ed with one or m)re hal ogen, Iovver al koxy,

, hydroxy, , acyl am no, carbonyl ,
R” aidd Ak wdpmr@enfﬂzssel%J %%m?ﬁ% %Yq Wiﬁialkﬁwé a@i%ﬁ)wef
e r
B ABLEPROTRDL Mootk Bl QoAU M Al ttonat
substitiied witk ooe onmmoe: haiegangkwer iy, hyidkasyy CNg P20 sapinoCN,
carbonyl, and

NC2, am no, lL.am .n
acylamninoy f‘rﬁ}‘g Ca&ﬁﬂﬁ/ dtaf?lgﬂg‘t“?y or alternatively R6 and

AisPPor O111;R8 and R10 together forma 5- or 6- nenbered
ring, or R6 and R7, or R10 and R11l together forma 3
BlSﬁ‘bCBHnﬁn&S&éﬁl)mrr%CChRd RO and R12 together with the

t i c eys are attached forma 5- or
Dls r%%‘g @&5)'%%% éf@ IXThe nmet hod of claim 14, wherein
E is daodCandul at ed conpound has the foll ovm ng formula: O

R2 RL'-OHNN_R3_/ R5 ORL2 SO R& 4
wherein only one of A, B or E may be N, and one of B OI'DIS -(SOx-R™) or
C-CO-R%;

R*is a group having the formula:

7 I
N—(CRgR7),—C Il\T— Ry
R,
m 8 ( C)

in which each R>, RS, R and R® are independently selected from H and lower alkyl,
wherein the lower alkyl may be optionally substituted with one or more halogen, lower
alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio; and
additionally or alternatively RS and R’ together form a 5- or 6-membered ring, or R® and
R’ together form a 3 to 6 membered ring; R’ is independently selected from H and lower
alkyl, wherein the lower alkyl may be optionally substituted with one or more halogen,
lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio;
alternatively R® and R’ together with the nitrogen to which they are attached form a 5- or

6-membered ring; nis 1 to 4; and mis 1 to 6.

8. The method of claim 7, wherein
Ais C-H;

Bis C-H;

D is C-(SO,-R"); and

E is C-H.

9. The method of claim 8, wherein m is 1 or 2.

10. The method of claim 9, wherein n is 1.
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R R wherein, Rl, R2, R3 R5, R8, R9 and Rl12 are as
defined in claim14. 78 W 2006/ 089275

W(PQI_TI%MBQ@S)G/ 006047 16. The net hod of cl ai m 15PCTWO8I086/006047
sai d nodul at ed conpound has the followng fornmula: O

R1~10,HN Y- N N ~R3 CH3 o CH3 02- N~ | CGH
1. g:H‘GWéP%PﬁI?’HYF@leSH\C'II%% tgﬁrﬁ?‘%@nd R2 and R3 are
R! isleﬂg,@pendent ly selected fromlower al kyl, and | ower
. al kKenyl and | ower al kynyl, wherein the | ower alkyl,
R%ismastleyl al kenyl, and | ower al kynyl may be optionally
R3 isS%)Stli tuted with one or nore hal ogen, |ower alkoxy,
y ryoxy, CN, N2, am no, acylam no, am do, carbonyl,
Aiseamng al kylthio. 79 WO 2006/ 089275 PCT/ US2006/ 006047
. 17. The method of clains 1 to 5, wherein said
B is Gddul at ed conpound is selected from o ~o00l ~o/ O

D is N0, @4MpgO N N N/NN/N N NN OOO SC- N
lsggzs-oﬁ‘ gz-N/ ~ fV~~/O-CH3 ~~00
Ei1s C-H.

12.  The method of any one of claims 1 to 5, wherein said modulated compound has

the following formula:

RZ
R1
SO HN =

N
S N\(

R3
R 0o

7
Oo—N 9
R

N/

R® R ée

in which each R®, RS, R” and R® are independently selected from H and lower alkyl,
wherein the lower alkyl may be optionally substituted with one or more halogen, lower
alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio; and
additionally or alternatively R® and R’ together form a 5- or 6-membered ring, or RSand
R’ together form a 3 to 6 membered ring; R’ is independently selected from H and lower
alkyl, wherein the lower alkyl may be optionally substituted with one or more halogen,
lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio;
alternatively R® and R’ together with the nitrogen to which they are attached form a 5- or

6-membered ring.

13. The method of claims 1 to 5, wherein said modulated compound has the

following formula:
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OHN Y\N ~O HN

- N~N. NN N O~O S02-N SCz-NV \
\/\'l NN O O0~O0OOHNi OHNY- NLOHNNI N N-
wolNepsdd73 / I O/ | OSCz- N Il / SOz- N MNT/USOR6/006047
- NON HH OOOOHNI i OHNNiIiN~OHN N/ ~N-
N/ \ N N CH3 OCH3 CH3 OCH3 0 02-N Qz-N SOz-N
CH3 ~N/\~4CH3 N/ CH 3 YOIl Ol 0 OHN'N ~O
HN N\VO HN N NRAN hpn-SQz-

wherein,
R! is lower alkyl;
R? and R® are independently selected from lower alkyl, and lower alkenyl and
lower alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be
optionally substituted with one or more halogen, lower alkoxy, hydroxy, CN,
NO,, amino, acylamino, amido, carbonyl, and alkylthio;
R’ RO R, RS, R, R rR" and R'" are independently selected from H and lower
alkyl, wherein the lower alkyl may be optionally substituted with one or more
halogen, lower alkoxy, hydroxy, CN, NO;, amino, acylamino, amido, carbonyl,

and alkylthio;

and additionally or alternatively R® and R’, or R® and R'° together form a 5- or 6-
membered ring, or R® and R7, or R'% and R" together form a 3 to 6 membered ring; and

R® and R" together with the nitrogen to which they are attached form a 5- or 6-membered

ring.
15.  The method of claim 14, wherein said modulated compound has the following
formula:
(0] R2
1
"o N =\
Sy N\(
R3
R o R12
SO,—N |
i \/u\ N\RQ
wherein,

R, R?, R’ R, R®, R’ and R*? are as defined in claim 14.
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N/\ O SCz- Il N\ SOz- NN | ~ H 80 WO 2006/ 089275
PCT/ US2006/ 006047 O OHi OHNY ~-OHi N N/NII H
WO2006/0892p5 OZ- NX ~ O N O ~O HNC Y\ ~O HN N | PGF/UB2066D06047

MNC YN O H 1O HO QNG |l S| 18 The
t6. ronir ael ’n@}) 13- g 2R o “lskv%ﬁn CERQRENE gy logre
formEﬂa*OHNl ALN" N/ BER U1(D or

phar maceut i cal |y acceptable salt, stereoisoner, or
hydrate thereof, wherein? Rkeis |ower alkyl; R2 and
R3 are |ndependerﬂ1\Lg sf'ﬁ'l/&ﬁ}g fromlower alkyl, and
| ower al kenyl and | p “kynyl, wherein the |ower
al kyl, | ower al keny /'T'B@er aI kynyl may be

opti onal ly substi ed wi threne or nore hal ogen,

| ower al koxy, hydr o@L\I NO2, amclgo acyl am no,

am do, carbonyl, angal h|o AllS N or GCH Bis

N, CH C (S02- NH-R13) Neo\gw Dis N, CH
C- (S02-NHR13) or G CO NH R13j, is Nor CH wherein

only one of A, B or E naybe N, and one of Bor Dis

‘ﬁ;e(reSng NH R13) or

R' is lower alkyl; and

R* and R® are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,

acylamino, amido, carbonyl, and alkylthio.
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C-CO NHR13; R13 is |lower alkyl. 19. The nethod of
claim 18, wherein R13 is nethyl. 81 WD 2006/ 089275
weEansA8RE06/ 006047 20. The nethod of cl ai m 18PCTHIE2006/606047
R2 and R3 are independently selected from | ower
al t
B s ot 1 g R Rt el fom
N-~ R3 R13 2- NH (Dl) or pharnaceuti cal |

able salt, ere0| SO or hydrgtpe t her eof ,
' R1|slo M and R3 eHNuN
g htly sel i‘/ﬂ\ wer al kyl | Nayer
kenyl ®and | ower kyny%er ein th wer al\k
ower @l keRyl, and>ower oal kyRyl maybe |oall§
wﬁc?mu;ed Wit h on@zlgl,e( flor e_hal ogen, % ox
hydr xy1 CN, NO2, am no, @?m no, am do if%yér\,/\CHs
and al kylthio; and R13 is ected from| ovver | kyl
22. The nethod of clai m 21, wherein R13 is nethyl. 23.

The nethod of clailm 21, vvhe ein R2 andj R3 ar
i ndependent |y sel ete een | ower al kyb. R4

nmet hod of claim 21 = " he conmpound hag &h
fonnula 0 0O HN N ||\|€<§i NH 82 N
[ | 0

SO,- N\)]\ SO,-N
m SN

f%

h o

\N/ N/ \N/ N/
ICH3 o CHa CHs 0 CHa \<\\
0,—N
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18.  The method of any one of claims 1-5, wherein said modulated compound has the

following formula D:

®)
or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein:
R! is lower alkyl;
R? and R? are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,
acylamino, amido, carbonyl, and alkylthio;
AisNor C-H;
Bis N, C-H, C-(SO,-NH-R'®), or C-CO-NH-R"?;
D is N, C-H, C-(SO,-NH-R"?) or C-CO-NH-R";
E is N or C-H;
wherein only one of A, B or E may be N, and one of B or D is C—(SOZ-NH-RB) or
C-CO-NH-R";
R" is lower alkyl.

19.  The method of claim 18, wherein R"? is methyl.
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20.  The method of claim 18, wherein R? and R? are independently selected from lower

alkyl.
21. The method of claim 18, wherein the compound has the formula Dy:
(@] R2
R1\o HN ==
N/ N
\N P
R3
R13
OrH

D)
or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R! is lower alkyl;
R? and R? are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,
acylamino, amido, carbonyl, and alkylthio; and

R" is selected from lower alkyl.

22.  The method of claim 21, wherein R'? is methyl.

23. The method of claim 21, wherein R* and R? are independently selected from lower
alkyl.
24.  The method of claim 21, wherein the compound has the formula

|\ o

o] HN)S/(
e
N
I
0S—NH
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