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Background of the Invention [0001] The physiol ogical and clinical effects of
i nhibitors of cyclic guanosine 3',5' -nonophosphate specific

phosphodi estyh gueodsefgdVP- speci fic PDE) suggest that such pdifisBéds@bgaedrave
utility in a variety of disease states in which nodul ati on of snooth
nmuscl e, renal, henostatic, inflamatory, and/or endocrine function is
desired. Type 5 cGQGwW- speC|f|c phosphodi est erase (PDE5) is the major cGW
hydrol yzi ng enzyne i PFHARMAG Eﬁﬂi& ALRYIMEROVEDR COMPORNDS t or of PDES
may be indicated in the treatnent of cardiovascul ar disorders, including
but not e nS|on cerebrovascul ar disorders, and di sorders
of the urog gougaso?glm WERHOL yl ar Iy erectile disfunction. [0002]

Phar maceuti cal products that provi de selective inhibition of PDE5 are
currently avail able. Vardenafil, marketed under the trade nane Levitre is a
potent and [8@M¢ct i ve Thaphysial @elcaéﬁndvdgscaénﬁeqt%ommbéw|og’/cyqlﬂa|ge@n0émefor t he

bhannacoki ndv areiphSehLsh UL Ronoligtefst RAMPHERTA PAEF ot IBRBKD 1°,
new phar nac éntibitarb ha@emﬂltymoaﬂane@ of disedsalstates i whichaiddutatioh of hﬂocﬂhem cal and
bi ol ogi cal properties of a.lea oundd/ For adsuc e sful drug
cand: dat 6. midEcreasly heordbtor PRGN GRY/or SopRe R e ot e t he

conpound ”U%Gm&é%iiﬁ% FiRSpHRAsRRRAE (RIS iN@E hfaj &M @t@@@dg@ﬁipneler ofiles.

This arduous devel opnent g;ocess usual'ly requires extensive

exper i ment atviagmlar Bmomrwuse ddws, an fiphibitoy oéEBEﬁ maydx@ue&lmtm indghe wmeatment iofral
conmpound ca te e rat sands _.of st uctu Iy simlar
conpounds. P@%ﬁo B}Cg%l uggotﬁt%qedqu’ IJ 10? If&" u{° F?CP%I of a

potenti al nﬁs@rdws;enu dﬁ&ﬂdeﬁgﬁﬂ:te urSgehiisgl sglaah,e@rﬁaﬂamy déctildé@isfaciaund i s
conpl exed to proteins in vivo. If a high percentage of the conpound present

in vivo is non-specifically bound, for exanple by conponents of blood and

bl 0od pl asmggg ditls | edhESa gﬁ%alapre{&{?;era rovi teahveﬁhbﬁttd%h Pﬁ%?ﬁgl ng of 1

available to tissue to per orm utic tunction
WO 2006/ 089 2ufreiiyTavaliale 6V amend, marketed under the trade name Levitra® is a potent and

selective inhibitor of PDES and is currently indicated for the treatment of erectile
dysfunction. There is a present need to improve the pharmacokinetic properties of PDES
inhibitors.

[0003] The development of a new pharmaceutical agent requires careful
optimization of the chemical and biological properties of a lead compound. For example,
a successful drug candidate must be safe and effective for its intended use. Further, the
compound must possess desired pharmacokinetic and pharmacodynamic profiles. This
arduous development process usually requires extensive experimentation. In many cases,
the process for determining the optimal compound can often require preparation of

thousands of structurally similar compounds.

[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



t he conpound to various proteins and other plasma conponents nmay require an
unacceptably | arge dosage of conpound to achi eve the desired therapeutic
effect. [0005) Traditional approaches have sought to alter pharmacokinetic
properties wWd6dsolRayl ati on, the process of the conjugatirigdtedeodski ng of
bi onol ecul es and drug delivery systens, e.g. |iposones, proteins, enzynes,
drugs, nanop dohfpotid toWatibus proteyitany b&exe%l@dnya:aimpdnsn@niﬁs}@ irgRhhod for

al tering pharmacokinetics by inproving the circulating half-life of protein
and | i posomdnagseriatiy asge desageof compeundinadhigvesthe desired thenznentic effed02 Jan;
5791) : 5-29) Pegyl ayted drugs have a | arge nol ecul ar wei ght pol yethyl ene

gl ycol (PEG shell around the drug which protects the drug fromenzymatic
degr adat i on,[0005H al | obmditfonalhpprpatites haveswuglitdo glidr,pharneacokinetid ropertiesal
availability and also acts as a shield to prevent recognition of the

pegyl ated dr, y celhs of.the immne..systemand protects. the dru (Lrom
renal cl ear A‘?@QP (see?e%&qoﬁe eProegﬁCo&heYﬁE %t’ o m%@f%ik?ﬁo‘f%fe;%glb I

A 13-16) As deugdelivitry syfegy,lead tiflosonek, iréteins, feazyreesndings nahepactidlespwin ed

phar macoki netjcs due to decreased %drol ysis and a qu%,er circul ating

hal f-1ife. Palyethyisae ghycelyisitigomaeetiodfandisringahapiselBdisk PH&npevisedid | e t hat
requires proionage 1R 1ife 8P Blokdih 46 Atk Thad oAl (438, Bifddtk oGP0V at e

anti cancer agents, e.g. rastim a~ pegy grastim have been
shown t o nuiPhamiaaiec®008 Jaf; 5785 2P Metgylaytededugs baveradbigk imojecutan seight e at | east

ivalent to t ified fil t ith onl dni ni strati
er chenot haPpoEne elres BEE) seellapprsahe B Sufeigreips AatonBEm Rproads Suppl
Ai7-1 1) Poigyaddtiog, AndRosastle XY dibls @hagut,a&oplbefdesbﬁmah%iﬁwﬁ lafsoagent ,

has been found to he nore effectjive and | ess cardiotoxic than the

unpegyl at ed 26i a$ p pield e prevenipecoeaitien of e pesylpeddme by selds oftheimmyne, 2002) I n
addition to g | i ' ced

dosi ng scheéﬁ%é?&g%&pgg @)%ﬁe)@ gosé&lrala%l %ﬁi’c{eﬁﬁﬁ@%& %Pg’?it@glgipe e%ggg'. ( See,
Yowel | and BO6ZAps[2B SufpinsdB8-15) Aat réselt, peg@lad ppoteing SorSixamipleAhBreGinptsivade t he
PEG si ze, it eonet r nd, aft achmen ite of .the peqgyl ated erapeutic
Dot e o PimTEaRAes 358 todrRaEaaNRY 2B A L T A PR BRI ETHEY abeut | o
agents nust GgicalRel sRAM Hade asul ﬁﬁﬁigphaﬁﬂaceki%@d ﬂoﬁﬁ&hﬁ-redﬁ%@proﬂ@fﬁéd& et al.
Clin. Pharmacoki net.” 2001, 40(7):539-551) A shortcom ng ofgﬁegy ated agents

i s pot ent i alrepetivesbnigistraticroef the diypg Regylated rnticpacergigents, @i peghlgraston. a
hi ndrance of e .PE PEG. e | z€e | .A._concern
in  small m?FéE:igtF&e gf gﬁn, vﬁa{%&e%ﬁ gl%ogifnntg M&m (ﬁ‘l&lé &'ﬁ%ﬁc@ and %aﬁ@ﬁ ?ol&gbﬁ'%ty

that are at least equivalent to those of unmodified filgrastim with only one administration

per chemotherapy cycle. (see, Crawford, Cancer Treat Rev. 2002 Apr; 28 Suppl A:7-11)
Pegylated liposomal doxorubicin, another chemotherapeutic agent, has been found to be
more effective and less cardiotoxic than the unpegylated or liposome-encapsulated
doxorubicin. (See, Crawford, 2002) In addition to improved pharmacokinetics, pegylated
drugs permit reduced dosing schedules, e.g. a fixed dose rather than a weight based dose.
(See, Yowell and Blackwell, Cancer Treat Rev. 2002 Apr; 28 Suppl A:3-6) Since the
PEG size, its geometry and attachment site of the pegylated therapeutic agent, e.g.
proteins, determine the drug pharmacokinetics, therapeutic agents must be designed on a
protein-by-protein basis. (See, Harris et al. Clin. Pharmacokinet. 2001, 40(7):539-551) A
shortcoming of pegylated agents is potential reduced drug activity at the target site due to
steric hindrance of the large PEG molecule. PEG molecule size is more of a concern in

small molecules than with proteins.



2 WD 2006/ 089276 PCT/ US2006/ 006048 Summary of the Invention [0007) The
present invention relates to 2-phenyl substituted im dazotriazinone
conpounds with a sarcosine functional group having inproved non-specific

bi ndi ng chay@edoghsesic Cs and phar macoki netic properties. pfhRisSiko6s4gne unit
serves to decrease protein binding, thereby increasing the amount of free
form of the shaiiRay vt thelifenfioCt i Onal residues which are attached to a -
conmpound differ in their chem cal structure fromthe groups used in PEG

t echni ques, t he ' i ’ . e
derivative, [t (g] f unct?gﬂ%}eéérﬁgg%v t}g’?rgllrdgso Eﬁgﬁygﬂ}b?f“%ﬁﬁﬁ‘ﬁda%%%mm| ecul ar
wei ght,  e. gomppmde withetsefopsibk\fumitiGt gdap havisg taprpesdeshntspedfiOBindmit ons or
nore used in, standard gyl ation. Accor.dingly, the chem cal qr biol ogical
ot vi Ty of SRS i okRgts PRI s trconBe RULHT Bro AHEat ecant

i nvention i préteih badirfy Berdbyendrénsin®IBe shint 6f fréd fofth INER comPotiEatRr dr ug
accessibility to the target si te(sgl of the conmpound. 100081 A conpound of

formul a A haunctignal sgsideeeWhisharaataghad;te algpmpeung differdn sheirghemidat sfrugivae

phar macoki nej | I | [ [ : 5O FN _~ "N< k'd
R3 (A) or p?gﬁntgg é@ﬁ%gﬁﬂén gggg%%ﬁggg %%h%cgb 3%?%%%@&1%6 %yegﬁ(yé%ng

t her eof , whetybhderivhtives tHedwautionhlkydidueRareaifid dighificamtly sahaPenmisledular wedhect ed

Al Kyl + 1 overe S RispRmatel Y oh0 liops st S0 diish pr Boreaedin f ut e i ¢ h
one or I ol BBey AP Ao AXY, PSR o G0 actAiy 8P compbiia no,

am do, carbonyl, al kyl thi o; ' .
comprising the functional residues of the present invention is not altered due to less steric

hindrance and greater drug accessibility to the target site(s) of the compound.

[0008] A compound of formula A having improved non-specific binding
characteristics and pharmacokinetic properties is provided:
0 R?

R1
~0 HN ==

RS
e

N

(&)
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;
AisNorC-H;
BisN, C-H, C-(SO:-R%, or C-CO-R%;
Dis N, C-H, C-(SO;-R*) or C-CO-R%;
EisNor C-H;
wherein only one of A, B or E may be N, and one of B or D is C~(SO;-RY or
C-CO-R%;

R* is a group having the formula:



"

Bis N CGH C(S2-R4), or GCGCOR4; Dis N CH C(S2-R4) or GCOR4; E
Is Nor CGH, wherein only one of A, Bor E may be N, and one of Bor Dis
C(SQz-R4) or CGCOR4;, RA is a group having the forrmula: 3 WO 2006/ 089276

PCTI US2006/ Q@fdshsodd! (CRER7)R ZIP RO m RB (C) in which @?fﬁ&oﬁ"é 06@@ R7 and
Rs are independently selected fromH and | ower al kyl, ere| n t | ower

al kyl may be optionally substitut ed w th gne or nore hal ogen, Iovver al koxy,
hydr oxy, CN, NO2, am no, acyl am dop| carbonyl, and al kylthio; and

addi tional ly or alternatlvely R&f and R5 tl gether forma 5- or 6-nenbered
ring, or R6 and R7 together edrlng, RO is

| ndependently selected fromH nd Iovver | kwl, wherein the | ower al kyl may
be optionally substituted with one or m)remha oger(,C) | ower al koxy, hydroxy,
CN, N2, am no, acylam no, am do, carbonyl, and al kylthio; alternatively R8
and R9 together with the nitrogen to which they are attached forma 5- or

6- mermber ed iniwigeh each®’RY, R’ 4ad RhareiimiependbntlpsefectddFRROH dnd lewaralifydr r ed
enbodi nment o t he p&)ese |nvent|on, there.is prt(l)lw ded a conmpound of the
formula Al ¥ mmth@ lmay bepn{jonalfyssubgtituted asith one grapraRalogen.dgayes,

ace §Ft abl e gRbty, h§dr6k s TN NG, amfHo, S4AnAhS, ddll8s, 2ebonyEIEHKY IR, ah@ | OVer
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 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 m is 1 to 6.

[0009] In a preferred embodiment of the present invention, there is provided a

compound of the formula A’

Aah

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;

R*is a group having the formula:

|
N—(CRgR7),— ll‘T— Ry

m Rs (C)



R2 and R3 are independently selected fromlower alkyl, and | ower al kenyl and
| ower al kynyl, wherein the |lower al kyl, |ower al kenyl, and | ower al kynyl
may be optionally substituted with one or nore hal ogen, | ower al koxy,

hydr oxy, CNyoNebsos®¥kno, acylam no, am do, carbonyl, angcpliiohdddkfs R4 is a
group having the formula: N (CR6R7)"- N RO mRg (C 4 WO 2006/ 089276

PCT/ US2006/ 006048 in which each R5, R6, R7 and Rs are independently
selected from H and | Quwe wherein the | ower al kyl nay be optionally

| kyl
eubst i t ut ecimiyhish eah Roy R, and il Fganependigatly selgcked)fjom Hyand dovyer aliyl, NOR,

am no, acyl gplpg, l gﬂ%y . (WcY Y or
alternati ve?y r%% t%%%gﬂ%(ggét erAp’fﬂ(())?{r!1l1g,asql %%H%%?flggf Iggijeﬁ}atrl%g?ﬂ’glr)&’ and R7
t oget her f oalkoxy, Bydroxy§ G Ni@y, emlino axylanigo,iamide) degpenylcard afkydthiccandd from H
and | ower alkyl,.wherein the. |0 sal kyl optionally.subsfjtuted with
one or nore %@B%?fﬂTewga&&m@? %ﬂ%&f}%é&?%@ﬁ‘?mﬁﬂmnga a?ﬂ_%no,

am do, car bRMgbethé kit 6hdnberad rir RALS iﬁ@épzncfé%ﬂgaeied?&i OES ARf oWkt h the
nitrogen to which they are attached forma 5- or -menbered ring; nis i to
4; and m i salkyl whereintheloover pikylmey be eptignalhbebstitated svilbfone lee moomlidessds of t he
formula A", i | A Fabi . i t hs:1. (00111

I n anot her lﬁwg*er(}xe"ghg&é i%r@%?ﬁ?ﬁogg r%@éﬁt%@%%g{b?gﬂf%dh@?}gﬁ?% provi ded
a conpound aiferfdtioelydCrant &° Bygethepwith Ehehflitrogenito-Which they\dxé atta8H@1 f8ém asher ei n R4
is as described above for ihe coppaund of fornmula A'. [00121 I n anot her
preferred eBEHOGEI NS 7 ihkiogh a8d#is L R &ntion, there is provided a conpound
having the formula: 0 R2

[0010] In preferred embodiments of the compounds of the formula A', m is 1 or 2.
In further preferred embodiments, # is 1.

[0011] In another preferred embodiment of the present invention, there is
provided a compound of the formula B:

L 0
0] HN)‘\’/< N
\N/ N\<\\

S0,-R*

®B).

wherein R4 is as described above for the compound of formula A'.

[0012] In another preferred embodiment of the present invention, there is
provided a compound having the formula:
o) R?
RNo HNMN
Sy N\/g 3
;R5 Q
0z—N R®
RS R’ g:

wherein,
R., R%, R* R RS R, R® and R’ are as defined above for a compound of formula A.



R~-OHNIi N W RIR5S AO' 02-N, R R6 R7 wherein, R, R2, R3 R5, Re,
R7, Rs and RO are as defined above for a conpound of formula A. 5 WD
2006/ 089276 PCT/ US2006/ 006048 [0013] In another preferred enbodi mrent of the

present mvwﬁi(,@@@ss,ygere is provided a conpound having pbEgukoédsess 0 R2
RL'-OHNI : CH3 0 02-k ~L ~CH3 ~ CH3 wherein, R, R2 and R3 are

| ndependent |y sel ected fromH and | ower al kyl, wherein the lower alkyl may

be optlonall substltut ed with one or nore hal ogen, |ower al koxy, hydroxy,
CN, NO2, anil¥d31 acyl abianetherprefeored embedimgnt Oféhmprasehyinvmtmn, feeist] I n anot her

E;ST ﬁérteﬂee?;% pg%ﬁgwdr}gyﬂ{g%%e&hnhﬂventlon there is provided a conpound

RZ
R!
SO HN ==

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.

[0014] In another preferred embodiment of the present invention, there is

provided a compound having the formula:

O R2

R1
N0 HN ==
N

- N\(

R3
R® 0 Ruwogtt R®2

02—N l
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’ R6, R, R, R9, 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 a]kylthio; '



R5 O R10 R11 R12 02-N RB RS R* R3 wherein, Rl is lower alkyl; R2 and R3
are independently selected fromlower alkyl, and | ower al kenyl and | ower
al kynyl, wherein the | ower alkyl, |ower alkenyl, and | ower al kynyl nay be

opt i onal | Y @dPmbéésdied W th one or nore hal ogen, |ower apkpi¥008ddosxy, CN,
NC2, am no, acylam no, am do, carbonyl, and alkylthio; R5, R6, R7, R3, R9,

RLO, R' and V\?andra@dltlémg%ﬁldﬁﬁh&%eﬁﬁk‘eﬁid@ SRl B Eh b Ueform i ¥} 6. Wher ei n

the lower al kyl may be opti nall.y uhsti t y 1ted wi th one or nore hal ogen,

| ower al koxy, hsabessdringorr RRepd Ra o Ro, and By tagethes formma ddo 6mnﬂmmyllr;ng, and

al kyl t hi o;

al ternativel yvgd gﬁég@ééﬁ% anﬁé%%%oge?ﬁg?hﬁgfm%%q%éheg? a/?na(ﬁt?ered

ring, or R6 andemhberedming10 and R 1 together forma 3 to 6 nenbered ring;

and RO and R12 together with the nitrogen to which they are attached forma
5- or 6- nmenbered ring. [0015] In another preferred enbodi nent of the
present lnvwms?n thmr&oth%r r@fe@eéa@%omamm&e&amenﬁoa?mfegriw a 0 R R

OHNiIi N NN 12
provided a compound havmg the formula

Q R2

R1
N0 HN =\

\N/ N\(
RS
R12

Foo
o—N__I_ N
wherein,
R, R% R’ R?, R?, R® and R" are as defined above.
[0016] In another preferred embodiment of the present invention, there is

provided a compound having the formula:

o] R?

= N
N\(
N’
RS

R1
N0  HN

CHs 0o (l:H 5

Ay

wherein,

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.



RB wherein, R, R2, R3 R5, Rs, RO and R1Z are as defined above. [0016] In
anot her preferred enbodi nent of the present invention, there is provided a
conpound having the fornula: O RR R OHNi N VNR3 CH OCH3 CH3 CH3

wherein,  Rioisgp /lo?s\’ﬁ& al kyl; and R2 and R3 are i ndependepitnys26&ioesued from
| ower al kyl, a c? ower al kenyl and | ower al kynyl, wherein the | ower alkyl,

n
| over al kermbm[]and | oot khetdte dEYboRBNARbE BB Bldsdnt itveRBs, idred Wi th one or
nmore hal ogen, [ower al koxy, “hydroxy, CN, NO2, am no, acylamno, am do,
carbonyl , amevidgdagomioynd rawyg theetedoP76 PCT/ US20061006048 [0017] In
anot her preferred enbodi nent of the present invention, there is provided a

conpound having the formula DD 0O R2 RL~OHNiIi N NN-//77~~ |,E R3 (D)
or pharmaceutically acceptable salt, stereoiisomer, or hydrate thereof,
wherein: R is |ower alKkyl; R

SO0 HN =
N /N
o

7 i
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",
EisNor C-H;
wherein only one of A, B or E may be N, and one of B or D is C-(SOz-NH~R13) or
C-CO-NH-R";
R" is lower alkyl.

[0018] In preferred embodiments of the compounds of the formula D, RPis
methyl.

[0019] In another preferred embodiments of the compounds of the formula D, R?
and R® are independently selected from lower alkyl.

[0020] In another preferred embodiment of the present invention, there is

provided a compound having the formula D;:



R2 and R3 are independently selected fromlower alkyl, and | ower al kenyl and
| ower al kynyl, wherein the |lower al kyl, |ower al kenyl, and | ower al kynyl
may be optionally substituted with one or nore hal ogen, | ower al koxy,

hydr oxy, CNwd\fd8sog9tHigno, acyl am no, am do, carbonyl, angcgiiydotbistis A 1S N
or CH Bis N CH GC(SO®2-NHR13), or GCONHR3;, Dis N CH,

G (SG2-NH-R13) or GCO-NHR13; Eis Ngr CH wherein only one of A, B or E
may be N, and one of Bor Dis -1(802 NH R13) or C CO NHR13; R13 is |ower
al kyl. [0018] In preferred enbo PNt~ 0 conpounds of the formula D,
R13 is nmethyl. [0019] In anot her r efgr redy enbodi nents of the conpounds of
the formula Db R2 and R3 are ind dth selected from|lower alkyl.

[ 0020] In another preferred enbod Ntg10f tﬁe present invention, there is
provi ded a conmpound having the for IaHDI : 8 WO 2006/ 089276

PCT/ US2006/ 006048 O R2 R'-O HN \ ( 22--NH (D) or

phar maceutical ly acceptable salt, st ere0| soner, hydrate thereof, wherein
R is | owerorphiyiaceuizalipnatceiBatie sali, stempisnuien bt lyych’abﬁmr@d, Wwhayein| ower al kyl ,

and | ower aéllggpa(,‘llergﬂ{gid;l ower

R?* and R’ are independently selected from lower alkyl, and lower alkenyl and lower

£2e

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.

[0021] In preferred embodiments of the compounds of the formula Dy, R" is
methyl. In further preferred embodiments, R? and R? are independently selected from
lower alkyl.

[0022] The present invention includes pharmaceutical compositions comprising

the compounds of the invention and a pharmaceutically acceptable carrier and/or diluents.

[0023] The present invention includes pharmaceutical compositions comprising a
substantially pure compound of the invention, or a pharmaceutically acceptable salt,
stereoisomer, or hydrate thereof, and a pharmaceutically acceptable excipient and/or

diluents.

[0024] The present invention also includes methods of treating erectile
dysfunction, comprising administering to a human or animal an effective amount of

compounds of the invention.



al kynyl, wherein the | ower alkyl, |ower alkenyl, and |ower al kynyl may be
optionally substituted with one or nore hal ogen, |ower al koxy, hydroxy, CN,
NC2, am no, acylam no, am do, carbonyl, and al kylthio; and R13 is selected
from | ower wblydenssB921] I n preferred enbodi nents of thepERIRRSRG49T t he
formula D1, R13 is nethyl. In further preferred enbodi nents, R2 and R3 are
I ndependentyeyerfiftiodCdfPralvig® | ower al kyl. [0022] The present invention

i ncl udes phar maceutical conpositions conprising the conpounds of the

i nventi on dMBSh phar Fgeweuk shows veriens cempamds theb reprasentpmbodiment pithat s. [ 0023]
The pr esen#, dsE Sitehfg), | Ncl udes phar maceutical conpositions conprising a
substanti a fy pure conpound of the invention, or a pharnaceutically
acceptabl e salt, stereoisoner, or hydrate thereof, and a pharmaceutically
accept abl e exci pient and/or diluents. [0024] The present invention also

i ncl udes n§e026ps of Figamid stgwavedduslcompoiysik thae tdpBesentERAHdingdnf 6f ®elM ni st eri ng
to a human or aninmal, an effective anobunt of conpounds of the invention. 9
WD 2006/ 08 FFERFBYEPEMP 006/ 006048 Descri ption of Drawi ngs 100251 Figure 1
shows vari ous conpounds that represent enbodi nent of the present invention.
[ 0026] Figure 2 shows various conpounds that represent enbodi ment of the

present in fon. | e lV[e ‘}%ﬁ& onpound vardenafil .

Det ai | ed Gsﬂcl? pti onﬂ%g@%%o%éﬁec%ﬁp%@&%@%@ t ewlg%lg/enti on provide inproved
phar macoki netic properties over the prior 2-phenyl substituted

i m dazol oatri azi none conpounds by nodifying the non-specific in vivo

protei n bi Mefailgddleseriptiatbnpounds. The phar nacoki netically inproved conmpounds
of the invention preferably allow a mnimum effective anount of the
conpound t 40028] admi nifhe eamappunds efithe myentionereidds impdoved phameagokigetic

properties over the prior 2-phenyl substituted imidazoloatriazinone compounds by

modifying the non-specific in vivo protein binding of the compounds. 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 (and may improve

patient compliance).

[0029] In one embodiment, the present invention provides a compound of the
formula A:

(¢} R2

R1
N0 HN =
N

A/y\\N/ N\(
i .
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 alkeny! 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;

A isNor C-H;

BisN, C-H, C-(SO2-R%, or C-COR;

10



effect of the unbound conpound, thereby reducing the dosage anmount (and may
I nprove patient conpliance). [0029] In one enbodi nent, the present
i nvention provides a conmpound of the formula A 0 R2 R"OHNN A-~N/ (A

or phar macewbi266lokyz7eccept abl e salt, stereoisonmer, or hygFpioedctRéRST |
wherein Rl is |lower alkyl; R2 and R3 are independently selected from | ower

al kyl, andp gweiC-H| @qg@L_Ram ¢emrs, al kynyl, wherein the Iower alkyl, |ower
al kenyl, and | ower_al kynyl” may be optionally substituted with one or nore
hal ogen, | &#Nal&Bxy, hydroxy, CN, NO2, amino, acyl anino, anido, carbonyl,

20061 0sb27o FEFCRBBRTRGEAnE 8 el e el el B oG Rt £ 5 W o

C-H wherein ©Q:R&ne of A, B or E may be N, and one of B or Dis G (S02-R4)

or CGCCOR4,.R4 is roup having the formula: (CR6R7),, i - RO MR8 (C in
whi ch each TR33 2 §81P %ﬂ\@‘elﬁﬁm&% i ndependently sel ected fromH and | ower
al kyl, wherein the | ower alk may be optionally substituted with one or

nore hal ogen, |ower al koxy, gfjroxy, CNF NC2, ami no, acylam no, am do,
carbonyl, and al kylthio; and dditionallly or alternatively R6 and R5
together forma 5- or 6-nmenbé e“&'"r@?‘(&?"_o lfé'"n]%P

m Rg ©

in which each R® R R6, 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 RS 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; 7 is 1 to 4; and mis 1 to 6. In a preferred embodiment, R?> and R® are

independently selected from lower alkyl.

[0030] It is believed that the group having the formula C modulates the
pharmacokinetic and/or pharmacodynamic profile of the compound and may result in
improved pharmacokinetic properties compared to the unmodified, i.e. parent compound.
In certain embodiments, R* is an active agent having improved physicochemical
properties, pharmacokinetics, metabolism, or toxicity profile. In a preferred embodiment,
the active agent has superior solubility, lower ICs, and/or is substantially less protein

bound in vivo compared to the compound lacking the at least one functional residue.

0031) Preferably, the compounds of the invention include but are not limited to
inhibitors and activators of proteins and enzymes (e.g., phosphodiesterases such as PDES,
PDE1, PDE3 and PDES6, kinases, growth factor receptors, and proteases). In an

embodiment of the present invention, a compound comprising at least one functional

11
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R7 together forma 3 to 6 nenbered ring; RO is independently selected fromH
and | ower alkyl, wherein the |lower alkyl may be optionally substituted with
one or nore hal ogen, |ower al koxy, hydroxy, CN, NO2, am no, acyl am no,

am do, carb al kylthio; alternatively R8 and R9 ther with the
nitrogen to Og%&gﬂgy are attached forma 5- or 6- rrenb%#@g %”P‘?‘n‘&?ﬁo"ﬁ isl to
4; and in is. referr dependent |y
sel ected fFo UFD\XOE%EIWTCO S%ﬁa 1v? 1§gr051é1”§n%1 %Pfff%ft‘:gfﬁg ‘g‘f“ﬁﬂbht‘?aw ng the
formul a C gadsbimd deivithe hapﬂ@rfgﬁﬁqgl netic and/ or pharmacodynam c profile of

t he conpound and may result in inproved pharmacokinetic properties conpared

to the unnodified, i.e. parent conpound. n certain enbodinents, R4 is an
active agent having inproved p |cochen1 properties, pharnacokinetics,
met abolism or toxicity profil ﬁ Ere nbodi ment, the active
agent has superior solubility, an Tor?is substantially |ess

protein bound in vivo conpare to the conpgurd | acking the at |east one
functional residue. 100311 Pr eferabl Y, the conpounds of the invention
i nclude but .are nog | i ed to h| bi fors nd at ors of roteins and

enzynes (e eTEILEAS yeRge sy gtﬁetﬁ gruns d PDES,

ki nases, gm&tﬂablfyaé‘am%me 8F £ R4rEéstne REAu S %&ﬁa%)a cohﬁ)oﬂﬁd b?%@@léﬁ?%ndof the
present invention, a conpound conprising at |east one functional 11 WO

2006108427 0 e N-tsgpebrivogavaom of Siegarsosmhiesfus er oligemecosi ne derivative, is
provided. In a preferred enbodi nent, the sarcosine derivative has the
formula: Ris {I N(C7). ; -R Ifl R8 wherein each Ris hydrogen or a

substitute unsubstituted.lo rou Pr.ef ef, abl gsine or a
sar cosi ne S%@?liue |sﬁ'a??5£ ﬁeém{:eg{%]&h “é“’%%*t?é‘r @’ﬁte %B ({638 t he
N-t er m nal caﬁqus]ﬁgeﬂﬂ@tfeﬁhmﬁ&‘he sarcosine residue or oligoner. [00321 In a

preferred enbodi nent of the present invention, there is provided a conpound
of the formula A 0 02 0 R2

R‘l
N0 HN ==

% N\(

R3

S0,-R*
¢ ah

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;

R*is a group having the formula:

7 i
N (CRE )~ C—N—Fs
m Re (C)

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

12



R% HNINR S02-R4 (A') or pharnmaceutically acceptable salt,
stereoi soner, or hydrate thereof, wherein R is |lower alkyl; R2 and R3 are
i ndependent|ly selected fromlower alkyl, and | ower al kenyl and | ower

al kynyl , whigBlobs/dsbee! ower al kyl, | ower al kenyl, and | owper/asydokosgey be
optionally substituted with one or nore hal ogen, |ower alkoxy, hydroxy, CN,

NC2, am no adqifENAIREr BRernative sﬁﬁrlbqsgelm m.@; |6trﬂbrﬁb & aLyp having
theforrmlg 1RSI L1 -( R7 o Jﬁf eregié%&R,wRdJG R7 and

Rs are i ndé*pémﬂm foymaae} toc mem mqlmng dﬁ’qu u@mdmtmlectemneﬂmnd keaver ower

al kyl al koxy,
hydr oxy, C%ﬁ(yﬁl%gi am n)(go‘%:%cg{.})l %ggoﬁﬁnﬁgg%gﬁﬁééﬁ% andd}gﬁ?%flp?lﬁg%l and 12
WO 2006/ 08 9wdr aRGy,lyafixy/ ONENO3, ama'ﬂdiab}"lamaiol gmﬁlb cariomiyh ahd wlki¥hi®6 and R5
together forma.5- of 6-rgenbered.ri R7 to r. forma 3 to 6
menber ed ri@ hﬁfnatﬁ@bi]g ?‘Woé%@%ﬁﬁ]é‘?ﬁt I?tggmses@dofw oh thewprg 3 &6‘(&9@& forgy 37101 wher ei n
the |owver glkyhbdtByrilhe »APY k@BankY, sURski tuted with one or nore hal ogen,

| ower al koxy, hydroxy, CN, NG2, am no, acylanino, anido, carbonyl, and

al kylthio; alternatively R8 and RO together with the nitrogen to which they
are attached forma 5- or 6-nmenbered ring; it is 1to 4; and inis 1 to 6.
[ 0033] I n ¢0A83knbodi eorte, entbodinpanfypibe icranpioasd hisghé fllowmgfgrhdrrul a: 0 Rz R

o] R2

R1
O HN ==
N

S N\(

R3
/R5 O
O—~N 9
R
N~
RS R7 ";a

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 RS 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.

[0034] Preferably, the functional group attached to the sulfonyl group is a

sarcosine derivative or oligomer. A preferred embodiment has the formula:

13



"OHN\ \"'N, NN RBRRE O XN xR /YW \ R6 RfT Re in which each R5,
R6, R7 and R8 are independently selected fromH and | ower al kyl, wherein
the | ower alkyl may be optionally substituted with one or nore hal ogen,

lower al kogy.osbydsBsy. CN. N2, amino, acylam no, am dopcgadamitboss 2nd
al kylthio; and additionally or alternatively R6 and RS together forma 5-

or 6- nenbe;lp‘ghjl@hgg R%d@a?@%deﬁzanﬁg%ﬁﬁrco g?@ﬁ%?’ to 6 nmenbered ring; RO

i s i ndependent |y sel ect ed I ower yI',” wherein the | ower al kyl
may be optionally substituted with one or nore hal ogen, | ower alkoxy,

A tornati vAIGoRe. andrrgee SRR SiofRaD of Reigierbaindnt heg PREs

attached f @hibier havieg the GoripE)ed ri ng. [ 0034] Pr eferably, the funct i onal
group attached to the sulfonyl group is a sarcosine derivative or oligomner.
A preferred enbodi ment has the formulaz O2 R R'OHNN R3 CH3 O

@-fy,/\ 'rCH 63 13 WD 2006/ (89276 [PCTI JUS2006/ 006048 in which R, RZ and
R3 are as defined above for conmpdQndiNA = N

N
S \<\\

S0,- R

(B)

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.

{0036} In compound A, A' or B, R* may be a compound having the formula C:

J&N"—‘ (CR6R7)n Il\]"'— R9

" ©)
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 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.

[0037] In a preferred embodiment, R* is methyl-amino-dimethylacetamide, to

give a compound having the formula I:

14
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[00351 In a nost preferred enbodi nent, the scaffold or backbone may be a
PDES inhibitor having the formula (B): I~ 0 0 HNFIY 1~ NI S02- R (B)
wherein R4 represents at | east one functional residue which replaces the
original piperazine by attachment to the sulfur of the parent conpound by
coval ent boMd! #85/0893760361 I n compound A, Al or B, R4 mayPBEFUS200¢9M6848Nd
having the formula C R~ 11 (CR6GR7)n i RO mRS (C) wherein each R5, R6, R7
and R8 are independently sel eft ed fromyH and | ower al kyl, wherein the | ower

al kyl may be optionally substituted w ith one/ or nore hal ogen, |ower al koxy,
hydr oxy, CN, NO2, am no, acyl am i rbonyl, and al kylthio; and
additionally or alternatively R and| RS tiogetther forma 5- or 6-nenbered
ring, or R6 and R7 together feof¥ nbered ring; RI is

i ndependently selected fromH wherein the | ower alkyl may
be optionally substituted w tk n, |ower al koxy, hydroxy,

CN, N2, am no, acylam no, am dd arbonyl, and alkylthio; alternatively R$
and RO together with the nitrogg go ich they are attached forma 5- or
6-menbered ring; nis | to 4; and iR_4¥S\] _t0o 6. 100371 In a preferred
enbodi nent, R4 is nethyl-am no-di nethyl afetam de, to give a conpound having
the fornula I': 14 WO 20061089276 PCTI US2006/00604¢p OO US ~--- N 10
[0038} In another embodiment, R* is methyl-alanine-dimethylamide, to give a
compound having the formula II:
(\ 0
0] HN = N
\N/N /
! 0
0,S—N
N/
| a9y
[0039} In another embodiment, R* is 2-methylamino-2-trimethyl-propionamide, to

give a compound having the formula III:

.

2

—_

N
ok b |
Ko

[0040] In other preferred embodiments, 7 is 1 or 2 for R*(Formula C), which is

(1)

attached to Compound A. Preferably, nis 1.



02S-N (1) [0038] In another

enmbodi nent ,

R4 i s nethyl -al ani ne-di net hyl am de,

to give a conmpound having the formula Il: Y N~ O QZS-NN R [0039] In
anot her enbodi nent, R4 is 2-nethyl am no-2-trinethyl-propionanm de, to give a
conpound hayloWedidggrsEormula 111: o 0 HN)~" N~NNO ng,,,bgm%,&ms[omm
In other preferred enbodinents, inis 1 or 2 for R4 (Formula C), which is

attached to Co

PCT/ US2006/ 006048 [ 0041]

npound A. Preferably,
In a further
fol l owi ng Il a: ORpfurtRer-dbiddiment] thé\WonRmunRBaGhRfol RivingRFogmulaz ,

nis 1. 15 WD 2006/ 089276
enbodi ment, the conmpound has the
-N R6 R7

Re in which R2, R3 are as defined above for conpound A

RZ

R
N0  HN =\
N/
R3

R® 0 RgioRM IIQ12
0,—N
N\RQ

RT ke

in which R!, R?, R? are as defined above for compound A;
R, R6, R7, Rs, R9, Rm, 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
together with the nitrogen to which they are attached form a 5- or 6-membered ring.
[0042] For the above embodiment, preferably, RG, R, Rw, and R!! are each
hydrogen. More preferably, a sarcosine dimer is attached to the sulfonyl group, and the
compound has the formula:

o R2

R1
N0 HN ==

N
\N _ N\(
Ra

ICH3 O CHgy

|
or_N\/ll\mhl\CH3

in which R, R? and R? are as defined above for compound A. In particularly preferred
embodiments, R’ is ethyl, R? is methyl, and R? is propyl.

[0043]

than carbon or hydrogen. Preferred heteroatoms are boron, nitrogen, oxygen, phosphorus,

sulfur and selenium. Most preferred are nitrogen or oxygen.

16
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IS o s

R5, R6, R7, Rs, R9, Rt, R''and Rl2 are independently selected fromH and
| oner al kyl, wherein the |ower alkyl may be optionally substituted with one
or nore hal ogen, |ower al koxy, hydroxy, CN, NO2, am no, acylam no, an do,

carbonyl, @nrshoddideyishi 0, and additionally or alternatipgfxsiitseachsRS. or R8
and R10 together forma 5- or 6-nenbered ring, or R6 and R/, or R10 and R

| toget heroéﬂm a 3T59te§mg‘§lﬂpr&9ﬂrsrtbﬁﬁra£@ﬂ o@amttd%l aétrc%&ﬁtrpper with the

ni trogen to ich they ar tached forma 5- or 6-ne I'ng. [0042]

For the abieshedingerightehain aliybgronps byanciig:chain, alleyl grouph ¢yeibalkplr(elicyalic)

hydr ogen e_di t t he | f onyl

o oup. - and 2irS AbT B AP B3R il SplodsS BRI sieife 5™ 0 o
CH3 O | ']ﬁﬂ&'fﬁ(ﬁéthbcﬂlmmtmmﬁhlgﬁ chaitZor dfhcltdl chiat alisyl dﬁs‘ 3Meﬁb@éﬂaoﬁ10r
conmpound A, In partl ul ar | erred, —enbodi nents, is eth R2 is

met hyl , arféPme injis bag 9?(3%’(584@10 f%%@t?h“%@ﬁé‘ﬂbﬁ?@?ﬁm}%ﬁic&é aﬁ@'&rei n means

an atom Ofmﬁ'@%ﬂre?ér%'ﬁﬁb oP FARE. L&E@&eg;ﬁéfeﬁed Wﬁ%@ﬁoﬁfﬁ@%ﬁ heteroatom%

are boron rogen, oxygen,- phosph su fur and sel eni um

pref err ed atones muthmngmwtnlptum;ygbmore]meMbmb 68@@7’60@@%‘5%061@006048

[ 0044] The [ "alkyl' refers to the radical of saturated aliphatic groups,
I ncl udi ng gP ght chai n al kyl groups, branched-chain al kyl groups,
cycloal kyl (alicyclic) groups, aIkyI substituted cycl oal kyl groups, and
cycl oal kyl substituted al kyl groups. preferred eerp i ments, a straight
chain or HPMMhed cialess deigymber cﬂ{boﬁﬁlstogmlsﬁél?eﬁ@@ d?‘ﬁ??sau?yﬂ\ stusedackbone

(e.9., O 1R hRinsShial l4@findd3ibbvd bl H{ﬁaﬁtﬁf!s borR/Yhd_TO' €

preferabl y 20 or ewear y@%‘o gvhﬁgse npreﬁrregﬁagy oa g‘? rg%t 3-10

car bon more preferably from one to six carbon atoms in its backbone structure. leewme "lower
alkenyl" and "lower alkynyl" have similar chain lengths. Preferred alkyl groups are lower

alkyls. In preferred embodiments, a substituent designated herein as alkyl is a lower
alkyl.

[0046] The term "aralkyl", as used herein, refers to an alkyl group substituted with

an aryl group (e.g., an aromatic or heteroaromatic group).

[0047] The terms "alkenyl" and "alkynyl" refer to unsaturated aliphatic groups
analogous in length and possible substitution to the alkyls described above, but that

contain at least one double or triple bond respectively.

[0048] The term "aryl" as used herein includes 5- and 6-membered single-ring
aromatic groups that may include from zero to four heteroatoms, for example, benzene,
pyrene, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole, pyrazole,
pyridine, pyrazine, pyridazine and pyrimidine, and the like. Those aryl groups having
heteroatoms in the ring structure may also be referred to as "aryl heterocycles" or
"heteroaromatics." The aromatic ring can be substituted at one or more ring positions
with such substituents as described above, for example, halogen, azide, alkyl, aralkyl,
alkenyl, alkynyl, cycloalkyl, hydroxyl, alkoxyl, amino, nitro, sulfhydryl, imino, amido,
phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether, alkylthio, sulfonyi,
sulfonamido, ketone, aldehyde, ester, heterocyclyl, aromatic or heteroaromatic moieties, -

CF3, -CN, or the like. The term “ary]” also includes polycyclic ring systems having two
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atons in their ring structure, and nore preferably have 5, 6 or 7 carbons in
the ring structure. [0045] Unl ess the nunber of carbons is otherw se

specified, "lower alkyl" as used herein neans an al kyl group, as defined
above, but WisyhbskedssOm one to ten carbons, and nore prebpiRRoYedsb QM ONe to
5| X carbon atons 1 n its backbone structure. Likew se, "lower alkenyl" and

-
-

"lower al kyydre nLURs are | ower
al kyls. In pre ?&%ﬁn@oglﬁ{ﬁ%mb{%&gug‘[su uen?ﬁéﬁgﬁﬁﬁ lﬁlglﬁe as al kyl
i s a | ower(theafirgglare [fmd@ngs'hwhemmt lmtaiﬂey)tfﬂ;e rixgs issomiti, eign therathe@r s t o an

het or oar onRERE RGPS Syeioanys TeCRk. S nershiv N - et or 1o

unsaturated aliphatic groups analogous in |ength and possible substitution
to the alkyl s described above, but that contain at |east one double or

triple bon§0#Yspect .H@ﬁc;mS["berarsfycm of dietprocapljq sroug’ igfeath hrdP ébn i ncl udes 5-
and 6- menbgref., sy Hi? Srdchites Pﬁ)‘ié’%[@feka% r?gf Odf%%n&ﬁﬁére&ﬁ%{ Prﬁ&s‘éq-ﬁm sﬁ%@%xﬁegr 0 to
enze

four heteroatons, exanp pyr ene, pyr furan I ophene,
i m dazol e, mcilxldaoxieap fmkrllmm:mms. rHelerod:;&lespym a]mbepolymctdsdt—l‘leteroogylﬁcam ne,

pyri dazi ne_and m.di ne Tho I gr ups aV| ng

het er oat on®OYRY lgﬁ'é&er F%@x@P%C&?PB @"‘aé‘pgﬂ‘eb EZ Waryl

het er ocycl @goméie, xarft@dnS! PRhSRInCFyrold, lﬁﬁx@ﬁ&sﬁ};yt&orel fsgth(sa%&eb@oﬁ%ét ituted at
one or nore ring p03|t|ons wi th such substituénts as described above, for

exanpl e, hmr@g@npyra@n@@ynmlm py@wmymdohzamq(m;ndoleamrayhymdaz@;a;pmw|

o M, A S R, s, R RRRRE""

sul f onam dmnndtmb,cptm&md dabyabds, cabolivie, p}l[mhmhndmelayhdme,rpmaﬁdme or
het er oarongti c eties, - CE3, -CN, aor the |ik heterm"aryl" al so
R B e e M A A O

PCT/ U82006,§ RRHANR, 0:an@Dthid1&sCoagolk, pRgtidin2, Yhobrabing, wao@ﬁoumrﬁcteﬁésbons are
common to two adj oi ning rings (the rings are "fused rings") wherein at

| east one mtamhéuqhuaﬁggetldmoapsammmohémgnes sulfemgisibenescapd|theclikel Ade can be
cycl oal kyl ﬁaergé)’ﬁhgﬁbégé}}'ﬂis patiited ft;h%/ o madeh oesﬁtf’o@!%t'thcsu %%&%é@%‘lg] The

ternms "heteroc erocyc I'C group
described above, as for example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl,

hydroxyl, amino, nitro, sulfhydryl, 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.

[0050] The terms "polycyclyl" or "polycyclic group” refer to two or more rings
(e.g., cycloalkyls, cycloalkenyls, 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 polycyclic group can be substituted with such substituents as described above, for
example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro,
sulfhydryl, 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.

[0051] As used herein, the term "nitro" means -NO,; the term "halogen"
designates -F, -Cl, -Br or -I; the term "sulthydryl" means -SH; the term "hydroxyl" means
-OH; and the term "sulfonyl" means -SO;-.
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menbered ring structures, nore preferably 5- or 6-nenbered rings, whose ring
structures include one to four heteroatons. Heterocycles can al so be

pol ycycl es. Heterocyclic groups include, for exanple, thiophene,

t hi ant hr engyohhsRBo2fYr an, isobenzofuran, chronene, xaqkhﬁgﬁmmﬁﬂﬁgpxathiin,
pyrrol e, imdazole, pyrazole, isothiazole, isoxazole, pyridine, pyrazine,
pyrim di ne, pyridazine, indolizine, isoindole, indole, indazole, purine,

qui nol i zi ne, isoquinoline, quinoline, phthal azine, naphthyridine,

qui noxal i n¢§053Li naz oTheterms ‘Gimne] and aminb @ atedirtaecognive and tefer te Bothol i ne,

phenant hri di ne, .. ackidine. .pyrim.di ne he t hrol i ne, phenazi.ne,
phenar sazi Hgsugi}ﬁgtﬁ(i%ci %\’?’Ft#é,edﬁml%ﬁfa?ng," %ﬁgwg&atgﬁﬁ%, ere@;?sg%tﬁl g}' e eeBal ane,
t hi ol ane, @¢makte, piperidine, piperazine, norpholine, |actones, |actans

such as azeti di nones and pyrrolidi nones, sultans, sultones, and the |ike.
The heterocyclic ring can be substiguted it one or nore positions with such
substituents as described above, —a€ for exdml e, hal ogen, alkyl, aralkyl,

al kenyl , al kynyl, cycloal kyl, hydroxyl, aﬁhno, nitro, sulfhydryl, imno,

am do, phosphonate, phosphinate, carbo®yl, carboxyl, silyl, ether,

al kyl thi o, whedefPRYR! aﬂ&fl@%&}# ?&@%N»a@m rFe?IﬁeSErrtial‘i‘glt&ﬁF %W& tthé”eule@spfmt Ic

or heteroaromatic noi ety, - erns

"pol ycycl yvalense, prpfsraptyH) alkylgalsenyl, alleyhwl; atatkyl, woylpandrietegoaycliggrougse. g. |
cycl oal kyl's, cycl oal kenyls, aryls and/or heterocyclyls) in which two or nore
carbons are conmon to two adjoining rings, e.g., the rings are "fused

rings". Rip@s3fhat Hictei@!at9Thntihg"ds grf-rét0pnidél 4@ebfersib @iBoiéty that SR
"bridged" rings. Each of the rings of the polycyclic group can be

subst i t ut e&FPRISEHedR: e ganaal foraHds as described above, for exanpl e,

hal ogen, al kyl, aral kyl, al kenyl, alkynyl, cycloalkyl, hydroxyl, am no,
nitro, suifhydryl, imno, am do, pﬂqjs_m?_%nate, phosphi nat e, carbonyl,
carboxyl, silyl, ether, alkylthio, gulfonyl, ketone, al dehyde, ester, a

het erocyclyl, an aromatic or heteroaromatic noiety, -CF3, -CN, or the liKke.

[ 0051] As used. hereip, the term "nitro" neans -NO2; the term "hal ogen"
desi gnat es wﬁﬁem?%?dﬁﬁeﬁdqwﬁ ® erm"sul fhydryl" nmeans -SH, the term
"hydroxyl" means -OH and the term"sul fonyl" neans -SO2-. 18 WO

2006/ 089276 PCT/ US2006/ 006048 [0052] The terns "am ne" and "am no" are
art-recognil®5dl and rEhecterme Gampigo'his art recognized as an amino-substituted carbonyl and

includes a moiety that can be represented by the general formula:

I
-

wherein R, R' are as defined above. Preferred embodiments of the amide will not include

imides which may be unstable.

[0055] The term "alkylthio" refers to an alkyl group, as defined above, 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-(CH)y,-R’g, wherein m
and R’g are defined above. Representative alkylthio groups include methylthio, ethyl
thio, and the like.

[0056] The term "carbonyl" is art recognized and includes such moieties as can be

represented by the general formula:
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unsubstituted and substituted amnes, e.g., a noiety that can be represented
by the general formula: RR -N-IN+-R 'R or wherein R R and R
each independently represent a group permtted by the rules of valence,

preferabl ywd 200/kiesbs al kenyl, al kynyl, aral kyl, aryl, apdrigiméeeys! icC
groups. [0053] The term "acylamno"” is art-recognized and refers to a

nmoi ety that can be represented by .the gen%ral formula: 0 -n LR wherein R
and R are as defined above. [0054]) The tefm "am do" is art recogni zed as an
am no-substituted carbonyl and —xChrdes ity that can be represented by
the general formula: 0 R N wherein It °’R are as defined above. Preferred

enbodi mentwheint e ABHAE oWdpresBts ah Mlybfor 4 THIARS alhRCAMIRYarb §s 4BSADL! €.
[ 0055] The term "al kylthio" ‘refers to an al kyl group, as defined above,

having a #@F§-ur radical attached thereto. In preferred enbodi ments, the
"al kylthio" noiety is represented by one of -S-alkyl, -S-alkenyl,
-S-alkynyl, and -S-(CH2)mR g, wherein in and R 8 are defined above.

Repr esent gi0d¥8 al ky|Thbitermg "alkpeyl! orclalkdey'astussd lidnéin refedsiy hn alkhli @ouppasl t he
i ke. [0056]. The term "carbonyl™ is art recognized and |ncludes such

moi et i es a(ge]ﬂeactn]a %e, Bagie a8 oxy & Tagical gita dihezeto- Reprrpaiatve AR bORIS089276

PCT/ US200 %Q@@@ﬁl&hoi}z chgxy, propyloxy, tert-butoxy and the like.

[0058] 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.

[0059] The abbreviations Me, Et, Ph, Tf, Nf, Ts, Ms represent methyl, ethyl,
phenyl, trifluoromethanesulfonyl, nonafluorobutanesulfonyl, p-toluenesulfonyl and
methanesulfonyl, respectively. A more comprehensive list of the abbreviations utilized
by organic chemists of ordinary skill in the art appears in the first issue of each volume of
the Journal of Organic Chemistry; this list is typically presented in a table entitled
Standard List of Abbreviations. The abbreviations contained in said list, and all
abbreviations utilized by organic chemists of ordinary skill in the art are hereby

incorporated by reference.

[0060] The term "sulfate" is art recognized and includes a moiety that can be
represented by the general formula:
0]
Il
_— O—'ﬁ— OR4q
o

in which R4 is as defined above.
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-X\ RX- Ror wherein Xis a bond or represents an oxygen or a sulfur, and
R and R are as defined above. [0057] The terns "al koxyl"™ or "al koxy" as
used herein refers to an al kyl group, as defined above, having an oxygen

radi cal at twehedokdiey et 0. Representative al koxyl groups pdrigdbidRodsesd hoxy,
et hoxy, propyloxy, tert-butoxy and the |like. [0058] The term "sul fonate" is

art recognyghgf and i tH5he SsubfoMRLGing" &ﬁ’al t he gener al
f or mul a: OII Iﬂ] -S-OR41 O I’Ill \?\kﬁ?cq R4 srb?irea e gg?driglgﬁggsﬁpﬁlgﬁt dgré(a)tgcémn, al kyl ,
cycl oal kyl be rgpresenged by e gejeratiermathhir evi ati ons Me, Et, Ph, Tf, Nf, Ts, M

represent nethyl, ethyl, phenyl, triflugyonethanesul fonyl,

nonaf | uor obut anesul fonyl, p-tol uenesul fogyl and nethanesul fony],
respectively. A nore conprehensive =Y Rt he abbreviations utilized by
organi c chemi sts of ordinary skill in ih art appears in the first issue of
each volunme of the Journal of Organi S Chem stry; this list is typically
presented in a table entitled Standard List of Abbreviations. The

abbrevi at i gg2ront ai T!%igﬂnﬁ‘"sﬁﬁhﬂp*l"ﬁaﬁ-ﬁ@@lgrﬂiéd an@ RN 2oy tHat ¢dnipged by
organic chem sts of ordinary skill in the art are hereby incorporated by

r ef er ence. r9pogewdd hhihegerasal femulait e is art recogni zed and incl udes a noi ety

that can be represented by the generah formula: 0 Il -0- Il - OR41 0 in
which R41 is as defined above. 20 N R
—S—N
I\
0] R,
[0063] The term “sulfonyl”, as used herein, refers to a moiety that can be

represented by the general formula:

in which R44 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl.

[0064) The term "sulfoxido" as used herein, refers to a moiety that can be

represented by the general formula:

in which Rg4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aralkyl, or aryl.

[0065] A "selenoalkyl" refers to an alkyl group having a substituted seleno group
attached thereto. Exemplary "selenoethers" which may be substituted on the alkyl are
selected from one of -Se-alkyl, -Se-alkenyl, -Se-alkynyl, and -Se-(CH2)m-R7, m and R7

being defined above.
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WD 2006/ 089276 PCT[ US2006/ 006048 100611 The term "sul fonyl am no" is art
recogni zed and includes a noiety that can be represented by the general
formula: 0 11 -NS-R 10 R [0062] The term"sul fanmoyl"” is art-recognized

and i ncl udgggaggdlRéBtey that can be represented by the ggiahahods@ie a: 0 if
/IR SN OR|[00631 The term"sulfonyl", as used herein, refers to a noiety

that can b prese I Q. 1 -1-R44 in which R44
I s sel ect eg)of6 ?gm t heﬂ%@g%oglﬁg%ﬂﬁgfug? ﬁ%ﬂgf fnﬁ{(llglrﬂ(l o%lé%‘}yl %?‘%%Ynyéﬁ?@ﬁ@ ° al kynyl ,
cycl oal kkyprodhes, for@zymply] amiaoalkenylsy atimbalk wrayly) amidoalkedyls, Batidéatikymylssul f oxi do”
as used herein

ety that b ted by th |
For mia:  ompgkiglinb e Hioalsen Gilrda rlbnyeRESGRSIAEBRE ot i ng of

hydr ogen, alikkwls. al kenyl , al kynyl, cycl oal kyl, heterocyclyl, aral kyl, or
aryl. [0065] "sel enoal kyl " refers to an al kyl group having a substituted
sel eno group attached thereto. Exenplary "sel enoethers” which may be

substi tut efbo%‘?] the aAgl\ﬂed%reﬁin, the definition of each expression, e.g. alkyl, m, n, R, etc.,
when it occurs more than once in any structure, is intended to be independent of its

definition elsewhere in the same structure.

[0068] 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.

[0069] As used herein, the term "substituted" is contemplated to include all
permissible substituents of organic compounds. In a broad aspect, the permissible
substituents include acyclic and cyclic, branched and unbranched, carbocyclic and
heterocyclic, aromatic and nonaromatic substituents of organic compounds. Illustrative
substituents include, for example, those described herein above. The permissible
substituents can be one or more and the same or different for appropriate organic
compounds. For purposes of this invention, the heteroatoms such as nitrogen may have
hydrogen substituents and/or any permissible substituents of organic compounds
described herein which satisfy the valences of the heteroatoms. This invention is not
intended to be limited in any manner by the permissible substituents of organic

compounds.

[0070] The phrase "protecting group” as used herein means temporary
substituents which protect a potentially reactive functional group from undesired
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).
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sel ected fromone of -Se-alkyl, -Se-alkenyl, -Se-alkynyl, and -Se-(CH2) m R7,
in and R7 being defined above. 21 WD 2006/ 089276 PCT/ US2006/ 006048 [ 0066]
Anal ogous substitutions can be made to al kenyl and al kynyl groups to

produce, fQgo8Rii% am noal kenyls, am noal kynyl's, am g&alk8mélodeoss

am doal kynyl's, i nvnoal kenyl s, im noal kynyls, thioalkenyls, thioalkynyls,
carbonyl -s ji tut edy @l ‘ oo o], 7, e Lei t he
definiti onwg? ]each e‘?(prgeégglgljg%l,’ a{ee.tg.ﬁ{ ﬁﬁ%@tﬁ 59&%%@%&3@“% tﬂg\thhg?lg?ep occurs

nmor e t han uwwiebolized amthe ody cFarregample, anreméhodiagert of the invedtiqs dapounf 11 t S
definition el sewhere in.th tructure. [00681 It wi]| be understood
that "subs |1¥'ﬁ??£ﬁ'me&b°h ?ﬁﬁggﬁet%cﬁo e c’?’ﬁ%ﬁﬁ%&‘ééh?‘f%m#mi%it provi so
that such substitution is in accordance with permtted val ence of the
substituted atom and the substituent, and that the substitution results in a

stabl e colf93%ind, e.The profenicRvensien alspinchidenmatabelited of ansi@é thyaboveansf or mat i on
such as by J ] ¥y Lo, etc.  [00691 As used
herein, t h%oé@?&rﬁggg%gg P#B?de\%‘%‘% (gfq{(lzéolﬁ?eenrtrlg ’atm’eﬁl%{ag&:&ﬁc a&rglgv%? gtmc ¥ i ssible
subst i t uentepreséntat Wyathe corambpdunds. I n a broad aspect, the perm ssible
substituents include acyclic and cyclic, branched and unbranched,
carbocyclic and heterocyclic, aromati ¢ andgk?nonaromatic substituents of
organi ¢ conpounds. Illustrati veR'\ctpb {tuedt s include, for exanple, those

descri bed herein above. The perm gsib]e NSL/ll&tsti tuents can be one or nore and
the sane or different for appropif gafii c conmpounds. For purposes of
uc

this invention, the heteroatons as ni tRPogen nmay have hydrogen
substituents and/or any perm ssi b substitue of organi c conpounds
descri bed herein which satisfy the val ences of the heteroatons. This
invention whemint intended to be linmted in any manner by the pernissible
substituen#sﬁgf organi ¢ conpounds. [00701 The phrase "protecting group" as
used herei W orary substituents which protect a potentially

reactive fRhGhd RAale ifdpeichtl( BaleElEsorh siver el liafi@lovier alkeh@ra@idwans. Exanpl es
of such protecting groups inc]ude esters_of )
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;
Bis N, C-H, C~-(SO,-NH-R'®), or C-CO-NH-R";
Dis 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-(SO.-NH-RP) or
C-CO-NH-R";
R" is lower alkyl.

[0073] In a preferred embodiment, R? and R are independently selected from
lower alkyl. In a further preferred embodiment, R'* is methyl.

[0074) Preferred metabolites include compounds having the formula D;:
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carboxylic acids, silyl ethers of alcohols, and acetals and ketals of

al dehydes and ket ones, respectively. The field of protecting group chem stry
has been reviewed (Greene, T.W; Wits, P.GNL Protective Goups in Organic
Synthesis, 2"d ed.: Wley: New York, 1991). 22 WD 2006/089276

PCTI US2006M0B8AB925600711 As used herein, the term " met 3bUIUSIR6006MBer s 1o a
conpound that has been netabolized in the body. For exanple, an enbodi nent
of the invention, Conpound 1 (Figure @) ig nmetabolized in the body to give
the netabolites shown in FigureQ. [0QIZ21 /The present invention also

I ncl udes netabolites of any of th ovg~ wonpounds. In one enbodi nent of
the invention, the netabolite A~gfructure represented by the
formula DD O R ""ISOHNN 6 (D) erein RL is |lower alkyl; R2 and
R3 are independently selected fr | ever al kyl, and | ower al kenyl and | ower
al kynyl, wherein the |ower alkyl,sd,ongr al kenyl, and |ower al kynyl may be
optionally substituted with one or nore hal o@ggh, |ower al koxy, hydroxy, CN,

NO2, anmi nQ acyl am no,3am daq, .car bon and alkylthiq;.A s or GCH Bis
N, CH cess H?%qf%‘? R gre aé?‘éﬂiéﬁ% py{estor CH“P%“H‘Q,X@E,R sscls(ssieﬁ@‘mﬁ@ﬁm) or

C- CO- NH- Ri@wer aﬁ?ﬁl ré\ﬂelﬁbllzl%éthyly\@%f&lréﬁ Hoingehes i8Elude the cBfpSuddedfiae N. and one
of Bor Dis CG(S02-NHR13) or CCONHRL3;, R1I3 is lower alkyl. (00731 In a

preferredf@ﬁ%’&ji ment, R2 and R3 are independently selected from | ower
al kyl. In a further preferred eﬂbodi mgnt, R13 is nethyl.

o] HN =

[0075] Compounds of the Formula D and D, 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 PDESs, particularly PDES5,
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
PDES5, by administering to a human subject, a prodrug forms a compound of the formula

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

[0076] Table 1-3 summarizes certain biological and pharmacological properties of
the above-described modified compounds of A. Table 3 includes selectivity index against
several PDEs. The protein binding, permeability, and solubility of the above-described

compounds are set forth in Table 2.

[0077] Certain compounds of the present invention may exist in particular
geometric or stereoisomeric forms. The present invention contemplates all such
compounds, including cis- and trans-isomers, R- and S-enantiomers, diastereomers, (D)-

isomers, (L)-isomers, the racemic mixtures thereof, and other mixtures thereof, as falling
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[00741 Preferred metabolites include conmpounds having the formula D1: 23 WD
2006/ 089276 PCT/ US2006/006048 0 Rz R1~-OHNi N NN f R3 IR O-NH/~
(D1) wherein R, R2 and R3 are as defined above for Conpound A, and R13 is

selected f | al kyl, preferably methyl. Preferred j i ncl ude
t he conpougﬁy%?gwﬁgm formula 0O otug Y\ MN OZS-NHPFgggg*aﬁghgounds of
the Formula.D and DI, .aqr .phar.nmaceyt.i.cally acceptaple salts, stereqisoners,
hydrates St @‘ﬂtsf@f? QtfﬁErIEYﬁn,no 5‘3%‘90% ﬁgm?tggéﬂgﬁﬁ PEEI I3RYLhS PResefdR i ent .
Al ter nat i elbstinépiRRUASEn Sicyl fiup. AR i§dnfél abwellBY BExthiRE MRekor Nrd e body

of the patient after the admnistration of a parent conpound or prodrug.
Thus in orecludediin thinapentioprRoriexgraple inone embiodimentethecompeudonts f or i nhi biting

PDEs, partj Py 1.0iSt.er | j. e conmpounds of
the T or muP g Bl dphosiaB A RERBLEE b Chrinfly 2 T OURELSTTPO TS T
met hods for inhibiting PDEs, panticula}ly ,PDE5, by adm nistering to a human
subject, a prodrug forns a conp Qdﬁ%{formﬂa Dor DL in vivo, for

bolji zed.
a

exanple, as a result of being net
certain biological and pharnacol
nodi fi ed conpounds of A. Table

i N[ 0076] Tabl e 1-3 sunmari zes
N1§ erties of the above-described
cl udes ectivity index against several
and

olubility of the

PDEs. The protein binding, perneability,
above-descri bed OﬁNHWIN/
|
[0078] The following isomers of this compound are included in this invention:

L A LS
o] HN/“\'/(N 0 }IN)H/(N
. N~/ N/
N \(_\ \N, \<_—\
[¢]
0S-NH
)')LN/ OS-NH W
H l - ,

CH, H CH;

[0079] 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
crystallization or chromatographic means well known in the art, and subsequent recovery

of the pure enantiomers.

[0080] The present invention also includes the following compounds:
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conpounds are set forth in Table 2. [0077] Certain conpounds of the present
invention may exist in particular geonetric or stereoisoneric fornms. The
present invention contenplates all such conpounds, including cis- and
trans-i somews whtostsyd S-enanti oners, diastereoners, (D)-péHosRiG006048
(L)-isoners, the racem c mxtures thereof, and other mxtures thereof, as
falling 24 WO 20Q6/ 089276 |PCTI sz%?gl 006048 Wi, t hi n the scope of the

i nvention. (Addi tj% asymagt ri bon a\tom; e sent ion
substituent Bu afF an al kyl gfo NAL | sukh

S, as megL I Xtures

N

t hereof, ar kgl Uuded in INAV t|on , |n on d| ment ,

t he conpou r pha al ,conpo is a npound 2
havi ng the strjucttuye:o 0 N JN I 0 [0078] h oIIovvl ng rrers of t\his
conpound arg&”haﬁubed in tf“ﬁ;jV#%Pﬂt'On “%W LK 101/, Y/\ "0 HN W
X1 ~I NN NN O 0)4-NHWO/-~|NH' H3 H H ‘OO79] In tl,cm, if,

for instance, a particular enantioner of a corrpound of the presed
invention iys desiored, it y beo prepar ed by asymmetric synthesis, or by
derivation \i t} iral aUXI| : mhe e thefresultin dias ereoneric

mxture is Sg pa atedyand t au |Imary gréou c ayed to pr é’ he pure
desired en Tef s Al te V\/ner /ecul e {a basic
functi onal up, such\as func nal oup, h as

car boxyl , di, t efeomeric s Iﬂ re forned [/h an appropridtef
optical | y-acti €id or Bas pollomed EV” qrutlon o?yihelqyastereoners
thus formed by fraktional N NNo

[0081] The compounds of the present invention may act as inhibitors of one or
more phosphodiesterases, including, for example PDE1, PDE2 and PDES. The
compounds of the present invention can be employed in pharmaceuticals for the treatment
of conditions relating to the inhibition of phosphodiesterases, particularly PDE5. More
specifically, the compounds of the invention may be used for the treatment of
cardiovascular disorders, including but not limited to hypertension, cerebrovascular
disorders, and disorders of the urogenital system, particularly erectile disfunction. Thus,

the present invention also includes methods of treating cardiovascular disorders,
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crystallization or chromatographic neans well known in the art, and
subsequent recovery of the pure enantioners. [0080] The present invention
al so includes the follow ng conpounds: 25 WD 2006/ 089276 PCT/ US2006/ 006048

000 1II OW()Qobﬂ)(LsQﬂ;lNN N OHN JII~/ N O HN' Vil NN 14pcrabbbddosdas Ol |
0,5--N1 O-'"N x ONO ~N ( ~ON UU11 I N\-/ N~ OO0 J'II~1/ I JIE
HN'Y O HNp S1Q1 HMeb?(Nas‘é@laNPﬁ oﬂeﬁl &'sor&é 8f te uk 1yst | N O&NJ
MUY O i R Sore G el S My el

dlsfunctlon compnsmg admmlstermg to a human or ammal an effective amount of any of

the above compounds.

[0082] For purposes of this invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, Handbook of
Chemistry and Physics, 67th Ed., 1986-87, inside cover.

[0083] The compounds of the present invention which have been modified by the
attachment thereto of at least one residue of the formula C provide modified
pharmacokinetic 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.

{0084} The modification of protein binding is based on surface technology, i.e. the
preparation and screening of surfaces for their ability to resist adsorption of proteins from
solution. Surfaces which are resistant to adsorption of proteins from solution are known to
one of skill in the art 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 Surfaces that Resist the Adsorption of Proteins, J. Am. Chem. Soc.
2000, 122:8303-8304; Ostuni et al. A Survey of Structure-Property Relationships of
Surfaces that Resist the Adsorption of Protein, Langmuir 2001, 17:5605-5620; Holmlin,
et al. Zwitterionic SAMs that Resist Nonspecific Adsorption of Protein from Aqueous
Buffer, Langmuir 2001, 17:2841-2850; and Ostuni et al. Self-Assembled Monolayers that
Resist the Adsorption of Proteins and the Adhesion of Bacterial and Mammalian Cells,
Langmuir 2001, 17:6336-6343.

[0085] In general, protein binding is assessed by measuring the capacity of
molecules of the invention to bind to one or more human serum components or mimics
thereof. In one embodiment, suitable functional residues may be identified by screening
of surfaces comprising such residues for their ability to resist adsorption of serum
components, including, but not limited to serum proteins, and preferably human serum
proteins. Candidate residues can be screened directly by attaching them to a solid support

and testing the support for protein resistance. Alternatively, candidate residues are
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[ 00811 The conpounds of the present invention nay act as inhibitors of one

or nore pheekindsesterases, including, for exanpl e PDElpciBdoctiochs§DES. The
conpounds of the present invention can be enployed in pharnmaceuticals for

the treat mgp, bi 1 | , lahk Rt Lan
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i ncl uding but .not | im tfdé.to.h ert.ensi on, ce{)iﬁxbr vasgeul di sorders, and
di sorders GPRTAIRE XemRIGY 2 dixy &35 ipngpiliged.cangdidatedungtional ot i on.  Thus,
t he presentesidi¢eod helBoiiésSiBeorpsratitiesichBdsiineSard testo g1 thiig abififyco BHRASE IR

di sorders, 26 WO 2006/ 089276 PCT/ U52006/ 006048 hypertensi on,
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i nventi on, usdde chenical elenments are identified in accordance with the
Peri odic Table of the Elenents, CAS version, Handbook of

[0086] 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 Surfaces that Resist the Adsorption of Proteins, J. Am. Chem. Soc. 2000,
122:8303-8304; Ostuni et al. A Survey of Structure-Property Relationships of Surfaces
that Resist the Adsorption of Protein, Langmuir 2001, 17:5605-5620; Holmlin, et al.
Zwitterionic SAMs that Resist Nonspecific Adsorption of Protein from Aqueous Buffer,
Langmuir 2001, 17:2841-2850; and Ostuni et al. Self-Assembled Monolayers that Resist
the Adsorption of Proteins and the Adhesion of Bacterial and Mammalian Cells,
Langmuir 2001, 17:6336-6343.

[0087] Upon identification of a functional residue which provides such protein
resistance, one of skill in the art will readily determine a suitable chemical skeleton or
backbone of a known biologically or chemically active compound to which the functional
residue may be attached by either substitution of functional group of the active compound
or by replacement of a nonessential functional group of the active compound. For
example, as discussed above, the presence of a piperazine group on a compound will
indicate that such group may be either replaced or substituted with an functional residue.
One of skill in the art, e.g. a medicinal chemist, will recognize other suitable groups on
known active compounds which may be replaced or substituted with at least one
functional residue. Accordingly, a combinatorial library of compounds, may be generated
as described infra, wherein the compounds are modified compounds comprising a
conjugate of an active site of the compound (an essential backbone of a compound having
a particular desired activity), e.g. compound A and at least one functional residue attached
thereto, wherein each conjugate has a different functional residue attached thereto, e.g.

residues having formula C, wherein each R group is selected from the various groups
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Chem stry and Physics, 67th Ed., 1986-87, inside cover. [0083] The conpounds
of the present invention which have been nodified by the attachnent thereto
of at |east one residue of the fornula C provide nodified pharmacokinetic

properties, 1ncluding nodified nonspecific in vivo protej L ndi Such
opti mal phé{Y%’@é{E@ﬁ& I c properties do not conprom se ei ?hgﬂ%ﬁgb@g@ect Ivity
or the po ecgg}/ gf thgpm)&if]i[ed .conmpound. s% 084] The nodification of protein
bi ndi ng | SeBEPet herging fiegordinglye2 HarGgey bs ussd tq greeenanluralityaf ditesend scr eeni ng
of surf acefndtidhalirBfilies dtiiliptotell BharBabokinehed 2RA/BE ﬁrﬁﬁnﬂéodpﬁeﬁﬁiel[p%e&{e m
solution. Surfaces which are resistant to adsorption of proterns from

sol uti on dpdudingupn-srscifisipsotein binding of the mpdifisd coraBoundr ot ei n r esi st ant !
"surfaces. Functional groups nay be screened to identify the group(s)
present in protein resistant surfaces, as described in e.g., Chapman et al.
Sur veyi ng [0088]Sur f adeprefenztl eRboditdentshihe Aolibsupporoitsedf is Chekc bfodidied M Chem
Soc. 2000,. 122:8303-8304; . uni et al. A Survey of Structure-Property

Rel at i ons HP3EZE 1ts Wigraction With{he sqrumcompeneatsy les 8hsush sppnortsapd  Langmui r
2001, 17: 5805-56éRs albbitibBd in Iﬁfeneéfﬁoném liSdtioRWO 02/4¥876 \Rb (Bﬂ%ﬁz

Nonspeci fic AdSorption of Protein from Aqueous Buffer, ‘Langnuir 2001,
17: 2841- 2880 0HIEB5sWOI3/%4515) herabe incomportaddivadfermnel Altemativehathe Resi st t he

Adsorptio otfcel Adhesj f Bacterjal and Manmmal.ian, Cel | s,
Langnui r %@Ectﬁ%%v%@%g%ﬂ?&aggfﬁ ‘?\%g ee?rﬂ?reﬁr%{neﬁoﬁ“pﬁflﬁﬁdl ¢ assessed
by measur iphgse, bed tha pmoirityyf ahbouiid nesdedutes detbrmiihed.i nvention to bind to one or
nmore human serum conponents or nminmcs thereof. I n one enbodi nent, suitable
functional residues may be identified by screening of surfaces conprising
such resi qgggy)f or t DekifectBinliin¥nd19si§ &3 aNo RGR&ILRAN Haﬁid;ﬁawﬁpopormonent&

i ncluding, but not limted to serum proteins, and preferably human serum
prot ei ns. «Gampledigstecompountisssn bamited vatly angoe thotk sesirn lcymbeneatstindigiidg t hemto a
solid suppgr testi he,suppor.t for protein resistance.

Ater nat | W ye;“?d;ﬁai a“@gg%"i‘?"gheélsé&g?‘é‘n WD 2006/ 089276 PCT/ US2006/ 006048
i ncorporated into, or linked to nolecul es of pharmaceutical interest. Such
conpounds __nmay be synthesized on a_solid support, or bound to a _solid
support afl®80lsynt hi%?%?xmkaﬁarﬁﬁfe@wp?fbméyam‘eéu]ﬁhﬁ’l%ﬁlieé‘&edbi ndi ng

assay, | NMRbln thkfing A8UARE SRRV RAEIf-assembled monolayer of thiol molecules
terminated with anhydride groups is formed at a gold surface. A set of small molecules

with amine groups at one end, and groups that are designed to resist binding to albumin,
for example, at the other end are then attached to the surface via reaction between the
amine and anhydride. The set of molecules are spotted onto spatially distinct regions on
the gold surface to create an array of molecules that might resist protein binding. This
array is then exposed to a solution containing albumin that is fluorescently labeled. After
a suitable incubation period, the gold surface is washed and scanned on a fluorescent
scanner. The immobilized chemical groups that bound to albumin will be identified by
the presence of a fluorescent signal; groups that resist albumin binding will have low
fluorescence in that part of the array. If a fluorescent protein is not available then
antibodies against the protein of interest in combination with fluorescent secondary
antibodies can be used to detect protein binding to the chemical groups. If an antibody is
not available then a labeless detection 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.
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resi dues or nol ecul es incorporating such residues are tested for their
ability to bind serum conponents. The serum conponents can be | abeled with
a signaling noiety for detection, or a | abel ed secondary reagent that binds
to such serum conmponents can be used. (0086] Surfaces which are resistant

to adsor ptiﬁ,@zg,j‘;mggﬂei ns fromsolution are known as " pﬂﬁ.&,@éﬁ@@&j@tant "
surfaces. Functional groups nay be screened to identify the group(s)

present in ein resi . .described in ., .Chapman et al.
Sur veyi ng 1I®9(igurfacgg‘!J '?%?20? hﬁié{sgseﬁf @Elgt %glst%dretﬁtaﬁbd‘ﬁl%’f%rp g?tglnﬁg , J. Am Chem
Soc. 2000, phiardacéidnedicGierest dan be tstedtforciindidg fotemey. Bér eRtunple] bloed foRar t y

Rel ati onshi ps. of Surfaces., that Resi.gt.the Adsorption of Protein, Langmuir
2001, 17: 56‘8351’818? ,_lmﬂﬁ?ﬂ“ieﬁ’, s ?Safr"?"laiwcf’?feﬁfbﬁﬁ@@sﬁﬁg) %'ﬁigmml%%
Nonspeci f i godid $eeRidsedMtolhe B&@f@ugrlté@mhﬁﬂ%s&m%uf fer, Langmuir 2001,

17:2841-2850; and Ostuni et al. Self-Assenbled Monol ayers that Resist the
Adsorption of Proteins and the Adhesion of Bacterial and Manmalian Cells,

Langnui r 2?@#2!)17: 6336 | %ﬁdﬁ%%{?%&e WRRhkd d‘éﬁ'et&%];;hgﬁ?%dpggang% ﬁfeﬁtﬁ‘?ﬁﬁﬁgnm

resi due wh rovi des suc eln ‘resistan art
wi || readi kasistibindingito B-glycopioteib (RGR)mmtitiendfoekabethepotentialiaeddaengfief a known
biologicaléﬁﬁor chg&ically acti%f onpound _to which the functional residue
may be att JPRRAP oresmallplequls iegReutic. Thisds paHeularly Bmeriant fohe acti ve
conmpound  QEydRpridPbAGRIEREer Augd pm&éafeeﬁw&eaw&ﬁwh‘af@mgpﬁ% f the active
conpound. For ‘“exanple, as discussed above, the presence of a plperazine
group on arestRnee ) hes devalgpedat e t hat such group may be either replaced or
substituted with an functional residue. One of skill in the art, e.g. a
medi cinal chem st, will recognize other suitable groups on known active
conpounds \$093h may ke mehbdcasld also b bsdditd ideatifywhemical groegsthateesst f unct i onal
residue. Accordingly, a conbinatorial, |ibrary of conpounds, nay beég;nerated

as descri h@Gdingtp Froteipssuch 3s fhrembin antithepmbin,and Facter g apdtherstorgiaavedhdor i si ng

a conj Uga?&eﬁ{iaﬁ@c&ﬁ{oilwagﬁa{i@n.o‘c the conpound (an essential backbone of a
conmpound having a particular desired activity), e.g. compound A and at

| east one functional residue attached thereto, wherein each conjugate has a

0 TTerent e onel ot PhA SR SRR R ufedne s Ui 0 o

therapeutics that are designed as supplemental or replacement therapies where protein

binding and PX properties are very important, e.g., hormones and their binding proteins,
and steroids and their binding proteins such as testosterone and sex hormone binding
globulin (SHBG).

[0095] The following describes a surface-based method for identifying groups
that can improve the solubility of small molecules. A self-assembled monolayer of thiol
molecules terminated with maleimide groups is formed at a gold surface. A set of small
molecules with thiol groups at one end, and groups that are hydrophilic at the other end
are then attached to the surface via reaction between the thiol and maleimide. The set of
molecules are spotted onto spatially distinct regions on the gold surface to create an array
of molecules that might increase the solubility of a small molecule. Droplets of both
polar (e.g., water) and hydrophobic (e.g., octanol) liquids are then placed onto each
element of the array. The contact angles of the two liquids on each element are then
measured at each element of the array using a goniometer. Alternatively, the wettability
of a particular liquid at a surface presenting a chemical group can be determined by
measuring the area of the surface covered by a droplet when viewed from above (high

contact angle will yield droplets of small area; low contact angles cover greater areas).
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WD 2006/ 089276 PCTI US2006/ 006048 descri bed herein. Accordingly, a library
may be used to screen a plurality of different functional residues for
i nproved phannacoki netic and/ or pharmacodynam ¢ properties including

non- speci f i\goBpRfgIHs P Ndi ng of the nodified compound. [QO8G&bodshosdasef er red
enbodi nents, the solid support itself is chosen or nodified to mnimze its

interactio uch su s and assay
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telr i nlat edhigh intisaibiligydvititwagr, dep it witl téndrtoradrake ﬂiegﬁlhﬂﬂlﬁ}uéffmﬁ.ll nfoléile. of smal |

nol ecul es W|t rou e end, a oups that are designed to

resi st bindFH§ }gngqaig%unsgaqtg?reé% cgeen%f{]ragﬁgr BMEGontAGHRngles OBhen at t ached

to the surfafedtodddnBAFioRss th&tlﬁ@?d%%&ﬁmhmr%d@eﬂ &GbmﬂelwermJ he set of

nol ecul es are sgotted onto spat 1 al & disti'nct regions on ‘the gold surface
&

to create appr@auc &@muwdlt@e‘cﬁlw thp gtfeation helubibity efichpmisabgmupsivsed ng.  Thi s
array ist ed}n"%f solution containing albumn that is fluorescently
| abel ed. Al €% ncubat i on period, the gold surface is washed and
scanned on a fI uor escent scanner. The irmobilized chenical groups t hat

bound to a n wll be identified b the presepce _of a fluorescent
si gnal ; hﬁlggf t hat ‘;ég?‘&onm%qﬁ?%‘ﬁ?j‘i‘m@y\ﬂ% pismgH eelecyls toﬂ%%%if%ce in

t hat part ﬁfen%%e%f&@é’ll 1s|1(f) owhdrd PhiMhE PattitiBh L6 FHBieht D AR comtplhEBirFedahen
anti bodi es agai nst the %EI n of intéerest in conmbination"wth fluorescent

secondar y ogtanal edivatsr. C'Ehf: ngkatiye e@tm aniile ofor supface presenting diemjcal graupefacheni cal
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such as sur ace pl asnon resonance X Gnetry can be
used to |delmméalgtdi@sﬂdrelsehnp‘cﬁemfaléﬁbetmmb@dg?ﬁacompdund dual elements in the

array. SPR al so has the advantage of providing kinetic
[0097] The pH dependence of the solubility of small molecules can be addressed
in this method by measuring the contact angles of solutions at different pHs. The
parameter equivalent to logP in this case is logD, where D is the distribution coefficient,
defined as the ratio of the sum of the concentrations of all species of the compound in
octanol to the sum of the concentrations of all species of the compound in water at
various pHs. Contact angles measured at different pHs therefore offer the possibility of

an equivalent measure to logD.

[0098] It will also be useful to screen candidate compounds for their capacity to
be actively transported across cell membranes and cells, or for their resistance to such
transport. For example, it is well known that pharmaceutically useful anti-~cancer
molecules may be limited in their effectiveness due to active transport out of target tumor
cells. Similarly, monolayers of brain capillary endothelial cells have been observed to
unidirectionally transport vincristine from basal side to apical side, effectively preventing
the anti-cancer agent from entering the central nervous system. In some instances,

chemical groups of value will, in addition to reducing non-specific protein binding,
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I nformati on on the binding of protein to the chem cal groups. 29 WO
2006/ 089276 PCT/ US2006/ 006048 [0091] The use of this systemis not limted
to al bum n; any protein of pharnacokinetic interest can be tested for

bi ndi ng powgdo%sgzﬁor exanpl e, bl ood proteins that bi pdraedokosgeisccul es,
such as a aC| d gI ycoprotein (AAG AGP) and |ipoproteins, could be exposed

to the arr 'Bgﬁénﬂ (ﬂﬁ{ S5 | t of the
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devel opnent of anti-cancer drugs provide effective treatnent where nultiple

drug resimoggice (MIB: bhas isteF BResbst di8RRAR]tsde forahiadnsiestiéd 18 so be used

to identify chem cal groups that resist binding to proteins such as
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i denti fyi nﬁ]‘groups that can inprove the solubility of small nolecules. A
sel f - assenbledBstas YBIvVaytian i pompatible with the searels for ehemigaltesenpgithah condferei ni de

o oups ot B Sun ek Ay RAsfmeR iR of Mo PRI M 4 "are

t hen att acdseatidtel Winlemlﬂcﬁhsmahlaatheémnzddmzeﬂﬂﬂésv\ﬂMeqmﬁest}ﬁgmdosmgdo mal ei m de.

The set of | es are spott tos atlaII di_sti nct I.ons, on the
gol d surf a%"&o%?‘l#]é% CRAA] 1’?&?/0&8’?&] ﬁﬂed‘ﬂPmP‘H}?? descrbadn e

sol ubi | i tyeaeﬁerqor&ﬂ@idhnﬁﬂﬁaﬁwaamn&&p@ﬂmpwﬁf b&@ftﬂup dQUpifiZeSmdleculdd@be’ ) and
hydr ophobi c (eeg octanol) liquids are then placed onto each elenent of
&t

the array. impgey @e@e%mgne@ebfam he two |iquids on each el ement are then
neasured at each el enent of the array using a gonioneter. Alternatively, the
wettability

{00100} Several model systems are available, employing monolayers of

various cell types, for evaluation of active transport of pharmaceutically active
substances. For example, monolayers of Caco-2 intestinal epithelial cells can be used to
evaluate active transport of substances between the intestine and the bloodstream. When
plated on a surface which allows the flow of material from apical to basolateral and vice
versa, such cells form a biological membrane which can be used to simulate physiological
absorption and bio-availability. In another example, mouse brain capillary endothelial
cell (MBEC) lines have been established to evaluate active transport in and out of the
central nervous system. Another example of such cells is HT29 human colon carcinoma
cells. Further, monolayers expressing particular transporter proteins can be established
using transfected cells. For example, Sasaki et al (2002) J. Biol. Chem. 8:6497 used a
double-transfected Madin-Darby canine kidney cell monolayer to study transport of

organic anions.
{00101} Alternatives to cell monolayers may of course be utilized to

examine permeability. Alternatives typically comprise a biological structure capable of

active transport and include, but are not limited to, organs of the digestive tract obtained
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of a particular liquid at a surface presenting a chem cal group can be
determ ned by neasuring the area of the surface covered by a droplet when
viewed from above (high contact angle will yield droplets of snall area;

| ow cont acty@ghsbsusover greater areas). 30 WO 2006108923 ¢q3%o06hbes06/ 006048
The cont act angl e of a liquid on a surface presenting a chemcal group is

i nversely 2hd fe p with that

liquid (so ven EI exgﬁfp&tﬁ&gﬁg%}g{g 8%18%1%%?6&& S#OHQ{ 1 has a high

cont act ar@bkdnbamantﬂicwtmatrmsent ed at the surface, such as net hyI (CH3),

has low mscibility wwth water, i.e., it wll tend to reduce the solubility

of a small nol ecul e. Conversely, a chem cal group for V\/ni ch water has a | ow
contact angl enit is ented at the surface, suc carboxyl (COON) ,
has high ﬂpi@"]\ﬂi lity wi 3%93]?%@% 1, the present jnyqubipp gEpvy sp cillye

sol ubi | i t yaebptabls Bathposions Glch. com§ﬁ§é5a &Eraﬁélﬁi’&l%ﬁéff&'h%'En%oﬁﬁ%fbﬁ\%ﬁf ore be
screened rapldly using contact angles on "surfaces to identify groups that
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cross the d)ﬂqm'rdnorerﬁmmmtloéllyeaceqitdbld cartierg Gudditioes) aﬁ’d/bﬁdﬂhfeﬁtspahrst ition
coeffici en of  the cg}ggéund bef ween oct anol .and ter. The relative contact
angl e of desGripesdd PRk aelny; thg PeaEIRFeusical sPRRPEtons Ot thrreseal uFonma
therefore 19é Rk P orRiafld F RintihisRAtionBh Bk Jr@lfqufdafeﬁh qacmahg roSEhd: fag

chem cal groups for their potential effect on‘the |oge of a corrpoB [0097]
The pH dep@nﬂ@rf@@o‘ﬂﬁg‘t ﬁéosailadlmﬂﬂttayomffommmblen@ﬂems éjucans ODBOIaddr essed in
this met ho n rent pHs.
The para n&ugélusgg%?iv L}%Pé;{éﬁmﬁx?sg t%&%ts,ferg,st@ q%rgét%d '[fé b% dcal %h aF e,

di stributi systeﬁﬁ@i}fsb@tleﬁ‘;tb,oluséﬁi)bW&d‘s,@aﬂulfbe pasies ﬁar&i)plﬁdadoxs tmthé)fongh@ (2)
concentrations lgi Speci g)z of thz ound in, octa to the sumof the
concent r at FT=rgradinisEhie: e crupinyes RFS: HITRRIER 2 mtr%‘sepmeg pHs.

Cont act angligialRiRstbnSH, B eﬁxﬁm@ ra%%wéamo%& @&s?e&l&f Bﬁgusﬁat‘few%&sebl lity of
an equival ént neasure to |ogD. [0098] It so bé useful to screen

candi dat e fompbumﬁ)ftopwalhephca@apafon wanlptﬁ a&ﬁscraam,l oietment, onaserdrolledt acr oss

cel | menbr R1ase Fan o spray apl())ﬁedftg q:hets E4) ifttav glnarllfyeort1gtrasrg&£]ly, for example,

as a pessary, cream or foam; (5) sublingually; (6) ocularly; (7) transdermally; or (8)

nasally.

{00103} The phrase "therapeutically-effective amount” as used herein
means that amount of a compound, material, or composition comprising a compound of
the present invention which is effective for producing some desired therapeutic effect in
at least a sub-population of cells in an animal at a reasonable benefit/risk ratio applicable

to any medical treatment, e.g. reasonable side effects applicable to any medical treatment.

[00104] The phrase "pharmaceutically acceptable” is employed herein to
refer to those compounds, materials, compositions, and/or dosage forms which are, within
the scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals with toxicity, irritation, allergic response, or other problems or

complications, commensurate with a reasonable benefit/risk ratio.
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transport. For exanple, it is well known that pharmaceutically useful
anti-cancer nolecules may be limted in their effectiveness due to active
transport out of target tunor cells. Simlarly, nonolayers of brain

capillary qrfnblisbiadl cells have been observed to uni dp¢eokionsesess
transport vincristine frombasal side to apical side, effectively preventing

the anti - q i agent f I’?Hgﬁﬁ}a&ru' qﬁglta\?\ﬁtiﬁﬁ%é}&g%%?%%{%ﬁ§ ,,sagﬁgegu erdild SOME

i nstances, chenical groups of v 0 reducl ng
non- speci fmeanpa phainaceutinalymarcegablyaraiol cOBRBBNRETLIGRM6h AOHH4Bd of npr ove

har ntoki net. | by.. enhapci . i ve.or .acti t. t t ds, t hei It
of ot ofoid fille ek ERFp ok, RERD s oif 6k Bt e peendt i, seibo0) *The
brain is epeineftebiate, sbgérickicld)] srsblveht enbapablafind mswHhl involvee W QSrying or

penetrate. The neurovascul ar junctions are tight and contain very few active
t r anspor t €rasporting;the, subierb eampound iopnenepreans o pastiemed thebedvata 2tk cul es out

of the brajpn & fﬁ)‘ﬁ{ )\ Algach Q4 n | IS not

avai l abl e t%m’snlgﬁ) m@u"de&x E@ﬁt %ﬁyﬁﬁg%ﬁﬁ@églrﬁ%h%%ogh s (through
cel | menbrcampsijble @ithdls atbérlipgredieits ofthe formulatian ged néthgutiows ta the mitiedt. as

benzodi azepi nes e drophobic to allow.themto penetr cel | nmenbranes.
The i nst aft®™®fi %‘é‘ﬁ{eF 8ﬂ%ﬁt§n@8ﬁh@icﬂ?§ew %srp}{aﬁgacggtéq;@p{-a%ep?a&?fpemeg groups
that conf gnclud¥: Qi Piuars Sich helattosy) gluadbdeamd sliRodeh @) 6QAIONBY) sidhof IcB stdrciexcessi ve
protein binding associated wth polecules such as_ the benzodi azepines; this

I h
requi res HgRoBssSae:(#) celiplost; apd %?éer%wq@mawh_a@msﬁg@cmﬂw_ndg ng to
Serum Pr Oleliise, diifl QRRIBEATCRIEBRLALARE (4) PR rhSlcatihiS(s) HH%R,I ()1 cation of

11
bi nders of PGP W help to optim nol ecu roved residence
time in treslaina(7htald; (8)1c3CipieBtsy sichlas nande butterainé suppasitorp wakésall) eils,engll oyi ng

nonol ayers_ of arious cell..type f.or _eval uwation.of activ ransport of
Ty e outee osgel S BHSnsted i st B R S e B A b B bif B S A s URRRART

I nt est i nal(1e)yadlydotd, swith a6 ptdpyleaaplybe!; Ql51¢ﬁolfyels, svin by gy eeriaciordieol f hamstpbr t - of
subst ances between the 1 ntestine and the bl podstream V\henéél ated on a

surface windRokypiuglzae ghyeols {1ghesiers Fasints oyl plegie angiethy] lapestey ALY REXer!4) and

vice ver I f Eﬂ?ﬁeﬁhﬂ] W adﬁeﬁ‘iﬁﬁ@ | C sHsed to
simul ate ﬁ%ﬁ%%ﬁ%&%‘ﬁhg&o ptsl on %@&gél o- aval gﬁ‘.’ﬁ?‘@‘m"? ﬁ%%%‘%ﬁr exanpl e,
nmouse br aianidcelm_) pmgw-&ndwaﬂee!(l'b)lisotmﬁd: baliph/BER) Ringerssolutior; (bResthydst abl i shed
to eval uata‘:fco%glt; I(QIO? pi-Irbaﬂt:ltsepe%rstolultignsa;1 ?fjl)%lcj)fyes%rs,t pho?ycarbonates and/or

polyanhydrides; and (22) other non-toxic compatible substances employed in

pharmaceutical formulations.

[00106] As set out above, certain embodiments of the present compounds
may contain a basic functional group, such as amino or alkylamino, and are, thus, capable
of forming pharmaceutically-acceptable salts with pharmaceutically-acceptable acids.
The term "pharmaceutically-acceptable salts” in this respect, refers to the relatively non-
toxic, inorganic and organic acid addition salts of compounds of the present invention.
These salts can be prepared in situ in the administration vehicle or the dosage form
manufacturing process, or by separately reacting a purified compound of the invention in
its free base form with a suitable organic or inorganic acid, and isolating the salt thus
formed during subsequent purification. Representative salts include the hydrobromide,
hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate, valerate, oleate, palmitate,
stearate, laurate, benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate,

succinate, tartrate, napthylate, mesylate, glucoheptonate, lactobionate, and
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central nervous system Another exanple of such cells is HT29 human col on
carcinoma cells. Further, nonol ayers expressing particular transporter
proteins can be established wusing transfected cells. For exanple, Sasaki et

al (2002) 3o Ro&bserfehem 8:6497 used a doubl e-transf echpeduibsboshidr by
cani ne ki dney cell nonolayer to study transport of organic anions. [00101]

Al ternati s t A " xam ne
per neabi | ﬁ?@?ﬁsﬁ?{iﬁaﬁ’a@%ﬁ%&é’? %a eilﬁ%gsrzr%ir{#lg’? %g%l&oall'o(%@l hg g%e[%g‘?ag capabl e
of acti veSalts"adsRyewrin. Sridb6:hdPude, but are not limited to, organs of the

di gestive tract obtained 32 WD 2006/ 089276 PCT/ US2006/ 006048 from | ab
animal s and reconstituted organs or nenbranes created in vitro fromcells
seeded in an artificial matrix. 1001021 In another aspect, the present

i nventi on [0107)] des phar nate phirfatduyical eacesptabid s ofbe sije@Rsmpbunds conpri se
a therapeutical|y-effective ampunt of one or nore of the conpounds of the
present i riPghds Bk convisalional optexie salis or Ayatsrnay ampnongEn salts e therempaurdsy i bed
above and Aot | acii0r t ] or nore
phar maceut Say T o okl Sigpile of it ackiff Fof Abie, QRO eniibelpofti

descri bed salts telude thobedaived five ipbrgamia eeids suchlas hydrpdderidephgirotiromivg pr esent

i nvention . bhe.speci,al l.y for.ul at .or administration.in solid or liquid
form i nclslr'}g?{ﬂ% Sﬁﬁ%@@’%&? o mﬁj?r a]{(ﬁge I%?’I%&Eﬁ&?ﬁs(quaﬁ?gﬁoﬁ(?ﬁgamcst ration,
for exanplRidsdichsieeic] propRMILS scinits Blycelil) eRbtc, fRtiblirhalRkStafthri§ YRAGNST ONs) ,
tablets, e.g.,. those targeted for buccal, sublingual, and systemc

absor pt i orﬁscqsbuctgaé@etwpw%&s bydrgxyamal¢ie.phemylagetie, glyamicppenzeis: satigyalis, t he

tongue: ( Zbiraf, ORloR b AIH! YudlatiBl bRthest Rini€ HAIRL G BificotREN! aneous,
intramuscul ar, Intravenous of epidural injedtion as, for exanple, a sterile
sol uti on coliswfospemsilionsotbiongyandthakke.r el ease fornul ation; (3) topical
application, for exanple, as a cream ointnent, or a controlled- rel ease
patch or spray applied to the skin; (4) intravaginally or intrarectally, for
exanple, as a pessary, creamor foam (5) sublingually; (6) ocularly; (7)

transder mgodya8] or (8)  n&sathkycasckOihd Qmhpdiids phtha esent invention may contain
"therapeutically-effective anpount” as used herein_ _neans _that apount of a

conpound, 9R§08PioKs acidie funshipral groupmandy hys. 28 erpable o6 faseunephgFmaceutically-

acceptable salts with pharmaceutically-acceptable bases. The term "pharmaceutically-

acceptable salts" in these instances refers to the relatively non-toxic, inorganic and
organic base addition salts of compounds of the present invention. These salts can
likewise be prepared in situ in the administration vehicle or the dosage form
manufacturing process, or by separately reacting the purified compound in its free acid
form with a suitable base, such as the hydroxide, carbonate or bicarbonate of a
pharmaceutically-acceptable metal cation, with ammonia, or with a pharmaceutically-
acceptable organic primary, secondary or tertiary amine. Representative alkali or alkaline
earth salts include the lithium, sodium, potassium, calcium, magnesium, and aluminum
salts and the like. Representative organic amines useful for the formation of base
addition salts include ethylamine, diethylamine, ethylenediamine, ethanolamine,

diethanolamine, piperazine and the like. (See, for example, Berge et al., supra).

[00109] Weitting agents, emulsifiers and lubricants, such as sodium lauryl
sulfate and magnesium stearate, as well as coloring agents, release agents, coating agents,
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also be

present in the compositions.
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the present invention which is effective for produci ng sone desired
therapeutic effect in at |east a sub-population of cells in an aninmal at a
reasonabl e benefit/risk ratio applicable to any nedical treatnent, e.g.
reasonabl e sigd®ogishbest s applicable to any nedi cal treatneofa&u@@@&@#l The
phrase "pharmaceutically acceptable” is enployed herein to refer to those
conpounds, materials, conpositions, and/or dosage forns which aie, within

t he scope of sound nedical judgnment, suitable for use in contact with the

tissues of | obmﬁn bei ngs apgngei apﬁyﬁnmcmléaﬁylaeeebbsméarnﬁbha&dtpﬂmua!a'(?j gic

response, or ot probl ens or onplications, commensurate wt
r easonabl e %%Wépiubyerangkxmmti; @ud% MO0 06/ 08926 hE?deﬁhJS@@@@bdm@O48 [ 001051

The phrase y &F&%{/ MBGEYE %n(\ega:blsﬁﬁ'% GERk Lﬁi %{dr th Lk ﬁ?% sqnub}] alﬁlo}(ldameans a

phar maceut i ca accepta er| a $i@h%as a
liquid or ssch asdxséorbqumhnnhté Wmt}nate@}xm@ayemtsole UBIF]AT) amty]lzitemgycﬁb@t@&er@

| ub t | te d
ol vent  endBpCH B THG ALENE “PRyE0RH T s Jr wengnq)@ bt O o

subj ect corpoundufy A0 &cial A flenQKanRAY el etf adi B e ?’fsoﬁ)ﬁola&?ttaf?@r organ,
or portion of the body. Each carrier nust be ' accept ab In"the sense of

bei ng conpﬁﬁiDWEPMHmthhen®ﬂMéM6|ngredlents of the fornul ation and not
injurious to the patient. Sone exanples of materials which can serve as
pharmaceutical | y-acceptable carriers include: (1) sugars, such as | actose,
gl ucose and sucrose; (2) starches, such as corn starch and potato starch;
(3) ceIIuId@éﬂJpnd its dermmﬂMRESpmephmaﬁhs&dﬁwnhchﬂbﬂmyﬂﬁmhmbﬂx

cel lul ose, eth ceIIu el | ul os tate er ed tragacanth
(5) malt; (0631 Xﬂ@%lr opieat @ L& ?C?i‘}f ’P%'P‘tm‘(aéji e )eﬁff‘%al @&%Pa&w FFRER Bt t er and
SUPPOSI t O Yadwx&Batiok. 9Th@fdr§1u1a%5ﬁ§”&naf&)n9@ﬂ&¥ﬁy WRidresch@l hPNHEERaQ bhrm 8ad T | Over
oil, sesane oil, olive oil, corn oi nd soybean oil; (10) glycols, such

as propyl efeaygiamsetared tyianypesthesissvellduern ans thglayied pharmagr Bkt shoiniafini t ol
and pol yet &19&%51%%%9\&]51101(1 é%% ?eeéogrﬁ)rlﬁe’d Wi Hffca?ﬁer%ﬂé@xal ol gr%h\?ceaan g1 hyl

| aur at e; ering agen dr oxi de and
al um num hydisagelfﬁim w(lll%gry dbginting upae thd ho{t bengpicerdehe pardeulwaheds of( 17)

but  ored SGNIVT GO 785 SHOFY SSRGS BBl e Artidriat o8 HRBPEE Y BaiTTkhy dr | des:
?g‘rjm(f;% i gﬁﬁj@‘é‘w 105 @%eG SAHTPAsLBL RraURRLANSAS, RIRAONRMN & thPhARRAgUT i cal
which produces a therapeutic effect. Generally, out of one hundred per cent, this amount
will range from about 0.1 per cent to about ninety-nine percent of active ingredient,
preferably from about 5 per cent to about 70 per cent, most preferably from about 10 per

cent to about 30 per cent.

[00112] In certain embodiments, a formulation of the present invention
comprises an excipient selected from the group consisting of cyclodextrins, celluloses,
liposomes, micelle forming agents, e.g., bile acids, and polymeric carriers, e.g., polyesters
and polyanhydrides; and a compound of the present invention. In certain embodiments,
an aforementioned formulation renders orally bioavailable a compound of the present

invention.

[00113] Methods of preparing these formulations or compositions include
the step of bringing into association a compound of the present invention with the carrier

and, optionally, one or more accessory ingredients. In general, the formulations are
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[ 001061 As set out above, certain enbodi nents of the present conmpounds may
contain a basic functional group, such as am no or al kylam no, and are,
thus, capable of form ng pharmaceutically-acceptable salts with

phar maceut i pohyndsmsept abl e acids.  The term "phar maceupi¢akbiysascapt abl e
salts” in this respect, refers to the relatively non- toxic, inorganic and

organi c a% Bﬁdxf?ﬁnﬁ@' dnd 1ﬂim£8?|%%§g%n% 2408 LE’Jneé&r}zI&P F{H SRk 'et%ﬂese%gggag

salts canb prepared In situ in nistration ve e of

form manufeation mig lpntdcew,rs or fihgly depddavked yarrieacdriboth, andtien fif ed conpound
of the invention in ) rocg base formwith a suitable organic or

i norgani c HEY 3aryaﬁ%plf1%(ﬂ at ‘the salt thus fornmed during subsequent
purification. Representative salts include the hydrobroni de,

hydrochl ori de, sulfate, bisulfate, phosphate, nitrate, acetate, valerate,

ol eate, pal mtate, stearate, |aurate, benzoate, |actate, phosphate,
t osyl at e, bni PHddt o fareaponsof thernyeation syiweieriar eral adarpstattion madteny| at e,

| at ac 'O S 11
PCT] US2006) BbaAB. T anr ol cu phanat o eor e ke TR LY, cxampie

Ber ge et alucrogd @uizcaciPhairarmcat) palderSatansles, of as Phantion Gai sus@siba 19) .

[ 001071 The har naceut i caII ac e tabl e, salts of th

i ncl ude the onvrerﬁ) t "onat ueﬂ%n - &W%furacfre“(aﬁe&rli) Oﬁ%hﬁﬂﬂﬁggﬁ% of the
conmpounds, as a@ .efxir of §y01P, l@ﬁﬁl&}ﬁa@bﬂl& (Qflg@tiu ﬁleﬂfbas!enﬁfcgaﬁlgélat&Cindnglyd%ﬁh &Xamﬂ e,
such conventi onal nont OXI ¢ salts include those derived frominorganic

aci ds suchPUE9ShIrGeRNGIILEGE a5 RpRhoAshrsiaad thediler gach eontaipimeamredetgRysshor i c,

nitric, angndifieotd & oﬁﬂ@ofﬂﬂ@p?@éﬁt%@ﬁﬁ&?{s%q aﬁﬁ%g{egéﬂﬂ CA @rﬁb%d%?cr‘ as

acetic, propionic, SUCCInIC glycolic, stearic tartaric,
citric, dbseprekint ;anxaiqnmat)calscnbﬂ @inomsmﬁdraem)bnhllsealcp,tuqnhenydsmet| c, glutamc,
benzoic, salicyclic, sulfanilic, 2-acetoxybenzoic, finnaric,

t ol uenesul foni ¢, net hanesul fonic, ethane disulfonic, oxalic, isothionic,
and the like. [00108] In other cases, the conmpounds of the present

i nvention [gaytsgont ailnsolpindsade fonneofaht ﬁhivanfourfcztdr@lrvalhligimum (eqpdyled,hus, are
capable of form Hsd phar maceuti cal | acceptable salts wt

phar maceut P& B} @E@ﬁ?SaB‘P‘@d%%%@u}/eﬂfé‘)“f’E?srﬁnd &w&r%é%%qfwarr}gyedl% Eept abl e

sal ts” in LBe§q it 8PEeR frakkicsut Q1 Q@ceﬁ%bﬁetda}{r%'rsy s kOl citkAOEGanNi ¢ and
organi c base addition salts of conpounds of the present invention. These

sal ts can 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-
agar, calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and
sodium carbonate; (5) solution retarding agents, such as paraffin; (6) absorption
accelerators, such as quaternary ammonium compounds and surfactants, such as
poloxamer and sodium lauryl sulfate; (7) wetting agents, such as, for example, cetyl
alcohol, glycerol monostearate, and non-ionic surfactants; (8) absorbents, such as kaolin
and bentonite clay; (9) lubricants, such as talc, calcium stearate, magnesium stearate,
solid polyethylene glycols, sodium lauryl sulfate, zinc stearate, sodium stearate, stearic
acid, and mixtures thereof; (10) coloring agents; and (11) controlled release agents such
as crospovidone or ethyl cellulose. In the case of capsules, tablets and pills, the
pharmaceutical compositions may also comprise buffering agents. Solid compositions of

a similar type may also be employed as fillers in soft and hard-shelled gelatin capsules
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| i kewi se be prepared in situ in the adm nistration vehicle or the dosage
form manufacturing process, or by separately reacting the purified
compound in its free acid formw th a suitable base, such as the

hydr oxi de, w4aonatf or bicarbonate of a pharnaceuticakbbyrasmeniall e netal
cation, with anmmonia, or with a pharnaceutically- acceptable organic

primary, & al i I al kal i ne
earth sal ﬁgﬁgﬁgﬁ%c%?{h@f lhﬁdé%nql@msl{)k?u %ggégﬁggé?ﬁnmde%u arWelé}lmagnem um and
al um num meblethyleandglichk ahi Ke.likRepr esent ati ve organi ¢ ami nes useful for the
formati on of base addition salts include ethylam ne, diethylam ne,

et hyl enedi am ne, et hanol am ne, diethanol am ne, piperazine and the I|ike.
(See, for exanple, Berge et al., supra). [001091 Wetting agents,

erul si fier[g0BE®y | ubrA RARE Bay Seishdasy selre¥onak molding WpliahLlyaneh JRGAES um
stearate, as well as_ col oring agent rel ease agents, coating agents,

sweet eni ndnorﬁlaé‘i?é‘%oirhtjlgéﬁﬁi&nﬁe%f%iﬁr?f@e @ﬁfséna}’d?r@é%@?a@tqsmlm(faﬁtl oxi dant s
can al so e

[00110] Exq%?r% Esg%mn (mgge al I ythé’:l: %los Iﬁbg%%gg%é?ﬁm g)r%éﬁ%%‘}c?é:
wat er sol ubdietegant (forathjalni s;)dlus(usthwhgbaslamrdmcms&hnlobd so;imhmmlmxymethyl

hydr ochl i f di um T i di | f
and the & caiordy LR advelt AShRung bl el T LBty b B i a o

hut yl at ed dhmdﬁm&ﬁﬁﬂlluﬁ@bﬂnﬁture okXhe purdelddtcdthpotind hoik@¥ed witRbh BicAQiquidBHT) ,

| eci thin, dorop gall ate, al phatocopherol, a si the |like; and ( net al
chei ating §é&nts, such as citric acid, ethylenediamn ne tetraacetic acid
(DTh), sorhiiol, tarrarlc aci d, phosphori c acid, and the like. [0011111
Formul ati ons of the present invention include those suitable For oral,
nasal , topical (incltuding biro cal and sublingual), rectal, vaginal and:
of parent dP@i17adni niﬁlﬂ@ﬂd‘f%ﬁnd 'Q'ﬂher a‘0did1d9$agt: faoms Olﬁthyb pdn@tmeentiltmal ly be
present ed |Opn uni - d ﬁ e £8 ”Pﬁ d n prep 5—: %1 % rretlho s wel |
known in tREPAF HCY nV%’h“’na%PB IS RP TS ¢ gFEaP et “Wii%h can be
cor nhi ned optibial® Bé&boﬂe@br pfépzﬁéd alrhbmﬁg@ﬁt&@% Shdhgls@nteeloSa@met &dn Wi | |
vary dependi ng upon the host being treated, the_ particul ar node of

al ydl t nst rosr gpatings HEllknpvinin Be pa@mwtmﬂgpemlétmg arig' Theypnay also:hg pe
conbi ned wotfy, e&mto rmaeesﬁ @br E&n%'[lej}é‘Pe%s@ofﬁthé‘QJn‘%e ﬂfg%@cﬂ&m%y wi Il

general |y be that anDu e conpound
using, for example, hydroxypropylmethyl cellulose in varying proportions to provide the

(1)

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 ingredient(s) only, or preferentially, in a certain portion of the gastrointestinal
tract, optionally, in a delayed manner. Examples of embedding compositions which can
be used include polymeric substances and waxes. The active ingredient can also be in
micro-encapsulated form, if appropriate, with one or more of the above-described

excipients.

[00118] Liquid dosage forms for oral administration of the compounds of the
invention include pharmaceutically acceptable emulsions, microemulsions, solutions,

suspensions, syrups and elixirs. In addition to the active ingredient, the liquid dosage
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whi ch produces a ft erat> iitzc effect. Cenerally, out of oile hundred per
cent, this anount wll range fromaboout il.t per cent to about
nmety-nmm c. Percent of active 171 ': edient, preferably from about 5 per

cent to abqu 200Q088%, cent, nost preferably iron.; about plQish@Emooeent to
about X0 per c eiit. ]00112] In certain enbodinents, a f: rmu.,lation of

the 2r eseMorhENLLRAn n%?trmrdeﬁ@%oxﬂﬂloﬁl}"u@écplinqmar%%ll&xcésef%r %{rgﬁgtvbat& ; rout

consisting of cyelod xtrins, celluloseées i poscnes, M ce
agents, e.qher SbIVbetssehfoshzumemhmnulelﬁe@vmehsas etdylmlgohphlispestpel s and

Py Y8 g0y SRR P PSS R b SR 1 e

conpound of 3-bhe/ddE @8Rl oili (Y partit@y, ccﬁtfbaaeba] erdBidhed so@f PRePRVd, Batdrhese
formul ations or conpositions include the stop o_ bringing into,
associ at i o ae%m?pgghdlwr% Heryhy&e Bty alwb@hppldﬁhmﬁwglwfés eairﬁﬂttbﬁmd and,

optionally, este?@@fsggblﬁgh\/%h‘igxturesgm&gﬁsOry I ngredients. To general, the

toirnwatid s are 06" 4 16 KT! fSliiilZSAleidi:=;3 prepared by
nut Danny and intinmately bringing into association a conpound of the
present invention will: liquid carriers, or finely divided solid carriers,

bot h, [ h h d 011 | ati
of tho | naliohn suitteioPT SER S e PRI aFy ARG Ty RRE Ml Tl “of

capsul es. snal@ et sttinphdnss, etnallfgihg and azpagdas; duss, rsgzeaeﬁlhgvmwdngaa s,

usual |y cfr pse and .acacia or tragacanrh), powders, ,.gar ides, O as a
sol uti on o“rO FINGURPEWENB AT] PreseayAtiyg asd’s or non- aqueous l'iquid, or as an

of :-in-water oE" water -ir_-oil licind elnslsion, or as an elixir or
syrup, or as pastilles (using an inert base, S;?E. i as gelatin and gl
vice.rin, o sucrose and acacia) and/or as nmouth washes and the |ike, each
cont ai ni ng[031§ﬂ]ed+eiselﬁmnﬁ@ds im pebslifin te fheacE shpsumangs, maysoniainenspendingnt i on

as an acti, t ; may al so
e adm ni stEePedtae Gl 6@0%%%@@9%961 o R ke R0 280 oY age
forms of térmeblidn\eetmts; oicrddrystatiad cealdlmas;|ahmlammmta(}@dmuieelsantorﬁtabdgat sgarpi l | s,
dr agees, ers, glr an&xl es, trouches and the |like), the active ingredient
is mxed % REFN, 37 HEEEeHIEEPT+ | aCEW i cal i y- aCEf: Ctai ?l ¢ Carriers, such
as sodiumci:rat_- or dicalciumpho.spliate, and/or any of the follow ng:
0 1 FE -3's or extenders, such as

[00121] Formulations of the pharmaceutical compositions of the invention for
rectal or vaginal administration may be presented as a suppository, which may be
prepared by mixing one or more compounds of the invention with one or more suitable
nonitritating excipients 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.

[00122] Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes, foams or spray

formulations containing such carriers as are known in the art to be appropriate.

[00123] Dosage forms for the topical or transdermal administration of a compound
of this invention include powders, sprays, olntments, pastes, creams, lotions, gels,

solutions, patches and inhalants. The active compound may be mixed under sterile
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starches, |actose, sucrose, gluoose, r annitol, acid/or silicic acid; (2)
bi nders, such as. for exanple, earboxynetliylcel htl ose, al ginates"”
gel atin, polyvinyl pyrrolidone, sucrose and/or acacia; (3) nil-unectants,

such as gl yge/ RheosbfHs disintegrating -.gents, such as agpgruagadoocos€al ci um
carbonate, potato or tapioca starch, alctlnle acid, certain silicates, and

sodi um car rd ng. a Y affln
(6) absorp??%ﬁﬁggggﬁ%réggrgﬁ%gﬁghugéﬁﬁﬁh %?Hg?g%gﬁﬁ%ﬁgﬁggmg%ﬁ%%hnds and

sur f act ant $uffsrgcdr paspellpdovaichenayandegoctdum | auryl sul fate; (7) wetting
agents, such as, for exanple, cetyl alcohol, glycerol rnoll OStearate, and
lion-ionic snxf;ctants; (8 j absorbents, such as kaolin: and bentonite
clay; (S)) lubricants, such as talc, calciumstearate, nagnesium stearrac,
solid pol ygbdnekpne emeeinanexﬁs;@am@ bre@fryhndsg&sfxaaﬁeonzdlmnawa@@mﬂ sodi um
stearate, stearic acid, and mxtures thereof; (101 coloring agents; and
(11) cont r gFiiErorwPrRate hisantesligyErcipgatsciie’s povimamadseseety falc 8l ul ose. In
the case of, itions
my al g0 corpey B G0 HeBadhlnloAlesfrghii e LIRS ERGEHL RIS SAIRRS, |
type nmay albsotohigéeseniioy@d, tak ahi kinepsidejorswkturanierber d- shel | ed gel atin
capsul es 37 WOr006, Ug927f: 3'; ii ?1}E)fi'!'}E r>F. S wusing such
e.xcipients as lactose or mlk sugars, as well as high nol ecul ar wei ght

pol yet hylene QC ON and the like. [00:1.1 q A tablet maybe midce by

conpr essi orno@n2spol di rgwd@pbhdgRAYs)caitdiainne a@(lltlmmeﬁcoaxﬁﬁ)@ﬁ@@fﬂ'nsi ngredi ents.
Conpressed .tablets may be prepared u5|ng bi nder (; exanp gelatin or
\i}

hydr oxy3) r SBYHER WPP@B‘ISISHW %Séyctoqeuf@}«cp tHHe dmfinféllutﬁnam hyéimmdepﬁ@@é%at i ve,
di si ntegr ar&hﬁéieg’ﬁnﬁﬁﬁ ife &QQér%Prﬁ&ﬁﬁé‘sfbf%eX&QI Eaﬁce@r spfag%anhiﬁdxti%qalﬁpd' um

car' boxyr net ose), surface-active or |spers agent

tabl ets rra;pohtemrmdrerrbyy pmpdlantg such aaciderofladrblydreahione asd velrtirlar e of t he
powder ed co ten th an jnert uid diluent, [001171 The
tabl et s, ‘%Fﬁ@ g&%ﬁ?ﬁa§8§ %mfﬁﬁP%n%?ang’ arnmaceutical. compositions
of the present i nvention, such as dragees, capsules, pills and granul es,
may optionally be scored or prepared with coatings and shells, such as
enteric coatings and_ ot her coatings wel | known En t

e .
phar maceut i[B9128h- * f of FPFY AR hRf et have %&%ﬁe%fgfvaaia_g%Oﬁ%romfmoa&r@&dso as to
provide sl q;Qfy 60NLERI IS of Ble§RSEnAhvdRE: RChE ¥&1y. NAERHbEBE fSRETE! B
made by dissolving or dispersing the compound in the proper medium. Absorption
enhancers can also be used to increase the flux of the compound across the skin. The rate

of such flux can be controlled by either providing a rate controlling membrane or

dispersing the compound in a polymer matrix or gel.

[00127] Ophthalmic formulations, eye ointments, powders, solutions and the like,

are also contemplated as being within the scope of this invention.

[00128] 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
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which may

contain sugars, alcohols, antioxidants, buffers, bacteriostats, solutes which render the
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usi ng. for exanple, hydroxypropylrnethyl cellulose in vaarying proportions
to provide the desired rel ease profile, other polyner t-nat'ices,

i aposorncs and/or rnicrosoheres. 1 hey nay he fornulated for rapid

rel ease, e.@22f0bp2R-ilrief . They r tcy he sterilized byrkancoeyanpl e,
filtration through a bacteria-retaining filter, or by incorporating
sterilizi N, RGN SishtBnit REthT 0L Blo8d oSthelidRled @cip@en@gmfaﬁéﬁd@a ik dihcan be
di ssolved in sterile water, or cnrrpositiors tray sonic er steril

i nj ect abl e agentdi um |nned|ately before use. These also optionally contaln
opaci fying agents and nmay be of a conposition that they release the
active ingredient(s) only, or preferentially, in a certain portion of the
gastrointestinal tract, optionally, in a delayed manner. Exanples of
enbeddi ng cmﬂnbﬁitiodﬁam@kthmﬂhbbb@ummedmimmhmdﬁupahyﬂemm&msubﬁ&ﬁnces and
waxes. The actlv gﬁ %dlent B also. he in mcro-en a sul ate (grn if
appropt i at @PIGNAAD GRPIBMAHEH 20O ARSI IABDY D HRE EHORpRY Uy P PBAR

100: 1181 LigHdls ggaaaegﬂf&msprémer;erg}l{coa%%my&hé?ybanmga‘thte hgecanppounds of
t he |nvent|on i ncl ude” pharmaceuti ¢ accept abl'e enul si ons,
nI|eroenul§Wdﬂ§ensmﬁﬁﬁﬂ6ﬁ§f\@gﬁﬁwen§$Gﬂ@lHSVMePﬁsmémmeéﬂﬂﬁpngmcwﬁmaddlt|on

to the acti ve ' ngféfl%']e%% ’Prélgertﬂgllchtgv Sa ?nedofoV\Qx%n %ge us o?fco%tﬁlg an,

SZVV., jfl |ner TUent 81 ¢o i use

such,' as, rflﬁlénaﬁs Xattasi lesithin, 8Y ele iintepirte bf sehat@itts parsioleyhvelih Zergscagent s
and elnutS|I|ers such as ethyl alcohol, isopropyl alcohol, ethyl

car bonat e, @ﬂﬁ??mQCQFHﬁ@heE?ﬁ§691“ﬁmgbhol be navl betuoate, pronyierte
glycol, 3,3-hutylene glycol, oils (in particular, cottonseed, ;roundnl:t
corn, genii, ol ive, castor and sesane oils), glycerol, tetrahydrofilryl
al cohol, polyethylene glycol:. and fatty acid esters of's>rbitan, and

m xtures THEPEW. [ o0theg]coBwepidess mpeplso mmm@gvamwcbamremmem tiohs

cuspendi ng Cof o el NEM R MEMARAIBLALPY POEE Srud Pt o T 4

Suspensi onsm1crm>rgm11®hxﬁs| upon tlﬁ: smh;ecta@mpmundsomydmrwlmedmw}ﬁomlmmm ofsuspendi ng
agents as exafn , ed |sos ear%lIQ | cohol

pot yoxyet hyqﬂélﬁ%ct%ral 6&14 atl a@&%bﬁ@f SHIYES @pgbe g upapeh aﬁéqohﬁoﬂeia | ul ose,
al um num ”ezlc?d,%X@fh@)ﬁkb.dﬁmMo@leeﬁrab@&%ﬁn&&ﬁﬁsotomc agents, such as sugars,

sodium chloride, and the like into the compositions. In addition, prolonged absorption of
the injectable pharmaceutical form may be brought about by the inclusion of agents

which delay absorption such as aluminum monostearate and gelatin.

[00131] In some cases, in order to prolong the effect of a drug, it is desirable to
slow the absorption of the drug from subcutaneous or intramuscular injection. This may
be accomplished by the use of a liquid suspension of crystalline or amorphous material
having poor water solubility. The rate of absorption of the drug then depends upon its
rate of dissolution which, in turn, may depend upon 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.

[00132] 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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and tiagacatrth, and m xtures theteof. (00121_] Formnul ations of the
phart naceuti;;ai conp 'icons of the invention for recto or vagi nal
adm ni stration may he presented as a supposi:oy, which may be. prepared by

m Xi ng one Qo AReLeMPounds of the it vention wth one e/ 96, ®kisEabl e
nonirritating excipients or carriers conprising, for exanple, cocoa butter,

pol yethy c i alicyla nd, whi is solid
B oom t enpBi et rasCp FHPP RPN 0Ol TR B e Wi e, . B 1
melt in theohectuitiatde yalgiandbestashand pylyahbldrides). @apet infwetadbt forguigmpound.
(001221 Formnul ations of the greﬁfg%génvention which are. Suitable for

vagi nal  adffi HISRIFRATFORY GitegPia e PPOSIMNELr MITOPIIRISIONS Whikhesis, gel s,
pastes, foapmp@iblsRay bbey Mshati ons containing such carriers as are 1ltnown
in the art to he appropriate. [001231 Dosage forns for the topical or
transdermai adm nistration of a c;,rnponn;:|l of this invention include
powders, sprays, ointnents, pastes, creans, lotions, gels, solutions,

pat ches andedip ant fynchhe. & 'O\Aﬁdsccg*m%&@gnme&eﬁm iHi@fé%dpagt erile zr)

WC? 20061089274 PC conditions wth a earrnaccuticaliv acceptabl e
carrier, amptamdchutanlg, priesanyatd angsgls, thdyl can bpgope bbrasatos awh pcdrmaeytibe

required. [00124] The oi.ntnents, pa S reans and ge - contain, iri
Rdi 11 on  GOBROUIERA LT BRPBURATBIE DS 27 TAERE BAE L. AP AT & ARt as
ani mal and iygegtabh eormh&ionqwtrsaphmx&%ﬁcam%sl&édas&bleﬁaﬁﬁ&h, traga. canth,
cel lul ose derivatives, polyethylene ?2:'.1" I's, s licones. bentonites,

silacir, acid, talc and W oxide, or m xtures thereof [00125] Powders and
sprays can contain. in addition to a conpound Of this invention,

exci pients as | : il LCi k: i roxi de, cal ci um
silicates éﬁggg%lyar2?%g§%gag§%?ﬁg§hkﬁﬁ?ﬁ?§%hg?n%kggéﬂggggﬁghces. Spr ays
can addi t i pawhieyallycmpically arustadiyafiepaepé bdase §yersindhmassughiiie farfeacn

r ohydr ?car b ns.ag%onhgti e unﬁuq§titut§d.q%drgcarbops suchfas ut ane and
propane. 1 TrARPR ALHEn A BHPENBYY HE IS IRETSG R aD S VARTEEYS 5™ BY ovi di ng
co rolled iglettioneiyalefiorn ecOMAOK NEhtAfnT AQpBLLSERIc. hd¥i@Nikes bpinjddgoody.

Such dosage f> Las can be made by dissolving or dispersing the conpound in
t he proper IHEEHPROF ]nhalAB%,t?ﬁlqa(l)hy lotion or ointment; and rectal by suppositories. Oral

administrations are preferred.

[00135] The phrases "parenteral administration" and "administered parenterally” as
used herein means modes of administration other than enteral and topical administration,
usually by injection, and includes, without limitation, intravenous, intramuscular,
intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,
intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticulare, subcapsular,

subarachnoid, intraspinal and intrasternal injection and infusion.

[00136] The phrases "systemic administration,” "administered systemicaily,"
"peripheral administration" and "administered peripherally” as used herein mean the
administration of a compound, drug or other material other than directly into the central
nervous system, such that it enters the patient's system and, thus, is subject to metabolism

and other like processes, for example, subcutaneous administration.



enhancers can also be used to increase the flu}t of the conpound across the
skin. she rate' of such flux can be controlled by either providing a rate
conic 4 ling nmenbrane or dispersing the conpound in a polynmer matrix or

gel . 100127}, fphthai«i c fornulations, eye ointn nts. powdefsinslsdkons
anti the lace" are also contenplated as being within the scope of this

ovention. JOBNPS] P AL OAGEMd Rl e AIPRRLLLENS Bk IhB S IVERTAOR o Sui tabl e

for pa: -enteral adm nistration co ri se one
i nventi on itmergoni amrtsumablwcmte ofaudeirostrapon enqjtnanglozall@msalgahéw f@ccept abl e
sterile sototltg&, agueou nonactgenus éﬁrgdutlons di sper si ons,

suspensi ong*BPPERIE DA aH(Xr InFPEREY DS Wt@ﬁlsﬁ?ﬁiﬂuﬁé‘nd BEG RS Pt ed

into sterilRwidBisesh@Rh &%dﬁs'ﬁ@lﬁd@ébﬁ'é&ﬂ?é@ﬁ'bﬁn%xaﬂl t prior to use, which
ii--,ay contain sugars, alcohols, antioxidants uffers, bacterioslats,

solutes which render the 40 Y 1 ",.! 2i, .. 1ltet7,it3J WO MOAN(,
formul ation isotonic with the blood of the Intended recipient or suspendinu

or this ;| 9%@@% shR%gé%&l%?%n ; éaxtme%a@xfnﬁﬁéﬁla &pge?ecte%?%%%ﬂﬁlg&ﬂﬁ nepaqueous

carriers Inth armaceut | ons o the
invention hmﬂbmdewmabmnwnéttmﬁhehwdnpmmymbkk@ﬂmﬁhfHSnghﬁmeﬂml propyl ene

gl ycol, pol yet hyl ene col t he I sai d Je rrix res thereof
vegetable F?lc@ﬁgﬁl 8@@988Wﬂpem§ﬁﬁ Wﬁ%@@?dﬁ?@”gw B%sters, such as

ethyl ol eatp‘ﬂanﬁ’cém@'éllff-bwegﬂabhé doadke RbAYNBEhal hREhd@X /AP Lo BYsclone use of
coating: materials, such as lecithin, by the nmaintenance of the required

artlcle sﬁké“nﬂﬁﬁﬁb case O dlsper5|ons, and by the use of surfactants,
1001301 't' hese conpositions may also contain a :i i "~;ants such as preser
< Lives, wetting agents, enulsifying agents and di spersing agents,
prevention of-,he action of mcroorgani sns upon the subject conpounds
o:tiiy be dhgidded byﬁmhslWMQQLBVdmoﬁmemaWbmugaﬁanihhbcpbnﬁaﬂm&aﬂ antia
agents, for exa ar ago chl or Gout anoi aC|d and the
ke: STt ey SR Has P aH e Herer s oo BB L ERHRL T GG e sugars,
sodi um chl Qﬁ%r&ﬁentaﬂﬂc}{ Reffbitke th AdHReve Mg RIS Ep QIS redpBndel 4 pRMsulfr ol onged

absorption o
patient, composition, and mode of administration, without being toxic to the patient.

{00140] The selected dosage level will depend upon a variety of factors including
the activity of the particular compound of the present invention employed, or the ester,
salt or amide thereof, the route of administration, the time of administration, the rate of
excretion or metabolism of the particular compound being employed, the rate and extent
of absorption, the duration of the treatment, other drugs, compounds and/or materials
used in combination with the particular compound employed, the age, sex, weight,
condition, general health and prior medical history of the patient being treated, and like

factors well known in the medical arts.

[00141] A physician or veterinarian having ordinary skill in the art can readily
determine and prescribe the effective amount of the pharmaceutical composition required.
For example, the physician or veterinarian could start doses of the compounds of the
invention employed in the pharmaceutical composition at levels lower than that required
in order to achieve the desired therapeutic effect and gradually increase the dosage until

the desired effect 1s achieved.
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the injectable pharmaceutical fbrmmy be brounirt about. by the inclusion
of agents which delay absorption such as al um num nonost earatc and
gelatin. 1001311 Tin sone cases, in order to prolong the etTeci of a drug,
it is slrablg 4f0s5i0wW t he absorptlon of the drug from spPputANEOLSsOr
intranuscul ar injection, This may be acconplished by the use of a liquid
suspension of crysta.iline or anorphous material having; poor water
solubility. The rate of absor pti on of the drug then depends upon its rate

T el 290 ViR oM ddlclatlyRyin Y SEREAC AR, BLYR L Ahe BleR AN Gy ot @

line form ternatl a ed sorption

nt er al ! y- adimt mnsnmroédlecbbugoﬁmdmlcs 1sabemmalst| dbeeffdyive tsmolivdengh@ipestis pendi ng
the dug in gf vehi 350013& i njectable depot forns are made ', b
formng to® P?Berﬁl'}ﬁb%rmf CH%‘T Gsead é?ner‘tIWéieB‘ﬂ’&]‘@efl ﬂ@dﬁﬁ@’iﬁrﬁ’&%cr]bﬁd Bi®eegr adabl e

pol yrnrs St@eaeﬁnp%lrmylha&&éng@s Rtk GEMEl Rkl Gilar anPERROALOM WBss REat i 0 of
dray to polymer, ‘and the nature of the particular poiwner 4i WO 20060891%

PC enpl oyedompﬁéldﬁ af disghventioy forel ppéis, waan ed bomiaiotiicatdd a@tmleéfsct@,f ot her
bi odegr adah]. ol xthoe ers rnh drides). ;3e
of inject alt?ﬁlg r?’%orﬁiéﬁnl gtbtopgo@@dﬂf) @8 tégo legé)ﬁ ﬁ%’ gﬁ?‘} td’ f%aé' drug in

| i posones or | nicroenrul sions which are conpatible wt h body tissue.
1001331 Wh.en th corrpounds of the present invention are acirninistered as

phar maceut i mans can be L en er SO as a
phar maceut |[@§I4§1:o g desiges ‘Sﬁffg?tﬁ’ erﬁlﬁﬁy gQﬁe Ogﬁér‘?ﬁi“ée CORPOEBd 9YPE | or s,

pref er abl yadx%Qxﬁté%e@Qs@Noofhr@ec?du‘{eﬁve' 09 beﬁb%bld@sé%cadﬁﬁﬁme@aIsepzra«w& b a
phar maceutical ly acc ;| >tat |e can ter. [001341 The preparations of the

present i n@ppropoHe mﬁ@t@wug@nutdhamyy optigpalent eriafspge fogps cBiefoyredor
rectal ly. ngg%r n{:g E‘Sl{raﬁgnﬁ-p d%n in fornms .suitable for each

adm ni stratl on°rou they are adm ni stered hx tablets or
capsule harm by injection, i nhal ation, eye lotion, ointnent,
slippos?tern/, etc. acumistratloll by 1 je t?t?l i, in=asion or

i nhal ation;__taopjcal ot.i on i nt ren a d rectal su os'tories. Or al
admi ni str at[f](i}r‘fg are %ﬂeéﬁ'lﬁ Bassq{l?)g{g@imﬁ‘i’f@ ,tfggggsenblﬁwﬁ@g ¢ and

"“adm ni st erg@iRaged hibn, & id breferfSic (WERInBRF BlRoMBaNR ARARaRiceddtn) Ni st eation
other than enteral and topical adm nistration,
formulation (composition).

100145] The compounds according to the invention may be formulated for
administration in any convenient way for use in human or veterinary medicine, by

analogy with other pharmaceuticals.

[00146] In another aspect, the present invention provides pharmaceutically
acceptable compositions which comprise a therapeutically-effective amount of one or
more of the subject compounds, as described above, formulated together with one or
more pharmaceutically acceptable carriers (additives) and/or diluents. As described in
detail below, the pharmaceutical compositions of the present invention may be specially
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, boluses, powders, granules, pastes for application to the
tongue; (2) parenteral administration, for example, by subcutaneous, intramuscular or

intravenous injection as, for example, a sterile sclution or suspension; (3) topical
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usually by injection, and includes, without Iimtation, int3a e o a,
intranuscular, In.irBette; 777x1, intraarterial, liitratlnnecal,

I ntracapsular, Intlaorhital, intracardiac, intra7ehtoneal, transtracheal,
subcut aneoug,o SeaEbiss cul tar, inb' aarticul ae, suhcansul a’pcT/ssther@eAs noi d,
intrasplnal and Irittastemal injection and infus ":L 1001361 The phrases
"system ¢ dyplickios Fradkhple, as"aa&sanm,l&ﬁt@%@@br%{yﬁy%ml%ltb Yhe'skin, RBLS BRer al

adm ni stration' and "adm nj stered peripherally" as used herein nmean 'he
adm ni st r afuSAUOREEDIERFHHOLY Intigr Lnadly ob tri@rectndl efor akananlhes aphaarydi rect | y
into the c 1 : ) t 4.t e r atient's system
and, thus,%?%ﬁggg?gﬁggggéﬁg¥§gg?}2%#91ﬁ&&%¥ gbyﬂpkgm%Péggg é@ﬁg or exanpl e,
subcut aneoussadighm ni stration. 42 WD 200/ 08N F"x. i i' " 29J3(d(i;;;i :>{;

[ 00137] These conpounds nay be admi nistered to humans and other anltrals
for therapy by any suitable route of admnistration, including orally,
nasally, as by, for exanple, a spray, rectally, intravaginally, pa

enteral l'y, pdivpci st endichy "a8dmektOp i6@hdidh to 3%coMpasPANIRG Shy 18Nt s or
drops, including buccaily and sublingually. [00133] Regardiess of the route
of adni ni spdEWen sel ected, the conpounds of the present invention, which
may be used in a suitable hydrated form and/or the pharnaceuti cal
conpositions of the present irvelaiion, are fornulated into

phal aa?acenti cal | y- accept abl e dosage fhnns by conventi onal methods known to
hose of sK00I48] n t oThepatie00EEI}inAdtiviatatdosagsy auetlsn ofed helvdotzi ve

ingredients .in the plhariyiaceu a.t, conpositions of this.,invention may be
vari ed so AETRISSOR PRI h URE RO R T8 2 PGP LNt RAEGR s
effective tRespchidorithhadgesiin gehethrer apeutic response for a part cul ar
patient, conposition. and node of adm nistration, wthout being toxic to
the patient. [00140] The sel ected dosage | evel will depend upon a variety
of fac or. including the activity o= the particular conpound of the

present inyeRlbpn enphoyfshoull of M iR2h&n canIRllmfistdh desdcher gof . the route
of admnistrati n, the ii 1i:e vi achririi tration, the rate of excretion

or et abol iadmixdfres weh pharmacaiitiaelicasngnsemelcdyeémn gndenpl abspdet, adihiasteztlen and

extent of absot. pti.on, .the duration of the treat t, other drugs,

conpounds é:ﬂ%pctlr?ﬁtvg&;l agpgumol()jialragents Qudas pemutlhnb, cerf)gzﬁo&ponns,
aminoglycosides and glycopeptides. Conjunctive therapy, thus includes sequential,
simultaneous and separate administration of the active compound in a way that the
therapeutical effects of the first administered one is not entirely disappeared when the

subsequent is administered.

[00150] The addition of the active compound of the invention to animal feed is
preferably accomplished by preparing an appropriate feed premix containing the active

compound in an effective amount and incorporating the premix into the complete ration.

{00151} Alternatively, an intermediate concentrate or feed supplement containing
the active ingredient can be blended into the feed. The way in which such feed premixes
and complete rations can be prepared and administered are described in reference books
(such as "Applied Animal Nutrition", W.H. Freedman and CO., San Francisco, US.A.,
1969 or "Livestock Feeds and Feeding" O and B books, Corvallis, Ore., U.S.A., 1977).
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used in conbination with the ,,articular conpounds enpl oyed, the age, sex,
wei Pht, condition, general health and prior nedical history o 'the
patient being treated, and |like factors vveII known in the medical arts.

[00.141] A physigh@n;or veterinarian havi;:t;;otdinary slpclr}usb‘p,ﬁ,ﬁ,(t},gmart
catr readily determ ne and prescribe the effecti ve anount of the

phalLrrnacen co 0 h ci.an or
veterinaria @b%?&l d gﬁ%r% KM b@zceagﬁﬂﬂacﬁ.gm%ld%%%%& C%d IPIQ e%%%%é Pon

enpl oyed i nettheloghas et bicalaileohtypdsihe bopatlid (ameslrmsbm\b&r) phdidicdufiad]
required in or achi t he desired therape tic effect and gradually
i ncrease th%geﬂtégéﬁ’énﬂiﬁtlm “C?etﬁ'gn?f@%‘?&éﬁ dgppertsi ¢ CHP’&@WCI%BTI@V@H%UOGOSQZ
T4 P( 11Uﬁna&uhallpalzﬁﬁacy,(1@@ﬂcz§2ﬂ6glsnmm@@%md Ru§Uiohaligedal ly fosg of a cor
pea d of the invention w t hat ‘anobunt of the conpound which, is the

| onest dosePlefhécst $&(@), f762- ﬁl‘bdﬁ%@ émhgpélpemngs, migffeavisifi@tioh panvides f ect | ve
dose w | | e%mgr'{caehlb}/oav%l&%&g)(% {gfetr %tan fré)c%%%d}gs crl be% theq gha&xgs%gergf th N

oral, intravenous “ovel urar ane

conpounds oihstbdd & thawientat@n sfvsm avipat iherby biests msla@r fa@u ptdventk ndi cat ed
anal gesi c cf ects, will range from about 110001 to about 100 ng per

ki | ogr am of %wamfamcogépur&éyn thethgppfopsliary £irglddided, the effective daily
dose o:t the active connound may he stered as two, three, tour, five, siXx
or nore sub-doses administered St arai< |y at. appropriate intervals
throughout the day, optionally, in n,it dosage firms. Preferred dosing is
one admi ni si0PHI3lon pédn Odagspeqt@@!leﬂ]lthmtheéomnulat@npwﬂltéInectﬂl@s famedfrpound of

t he present Q g ter d al one r ef. er;
adni ni st er %%e cocrl}Hi oﬂtn presgnt "?ﬁg%rl éi a(t:eeﬁglogafmp?lﬁwnw atiot I Afthte ©

(conposi ti om)cellésﬂﬁﬂzéfm averrge diznmmmﬁdss et abdlit 100 o, Moe: prefeakio , n ajy be

formulated | or . adm ni stratl n.an convem ent y for use i n human or
s' et ednary FRRUAICENARS PGy eaﬂgﬂ?lag,bawa%lwmé? Bﬁﬁ?@ﬁﬁ@%ﬁlﬂp@%@% Opgetas] In

anot her aspggh motré‘?reﬁarn%a %Hﬁno&l)ﬂ%ﬂis'p%\hddorhmﬂl&%vﬂb%ﬁ Merh@&ﬁ%bt@r dsltian
accept abl e conpositions which conprise a therape tieaily-el{"dive anount of

one or noraboof3Gine, Gelfrelsss thar dHopbhds, as descri bed above,, i bromul ate d
t ogether Wth one, o:'

[00154] While all suitable amphiphilic carriers are contemplated, the presently
preferred carriers are generally those that have Generally-Recognized-as-Safe (GRAS)
status, and that can both solubilize the compound of the present invention and
microemulsify it at a later stage when the solution comes into a contact with a complex
water phase (such as one found in human gastro-intestinal tract). Usually, amphiphilic
ingredients that satisfy these requirements have HLB (hydrophilic to lipophilic balance)
values of 2-20, and their structures contain straight chain aliphatic radicals in the range of
C-6 to C-20. Examples are polyethylene-glycolized fatty glycerides and polyethylene
glycols.

[00155] Particularly preferred amphiphilic carriers are saturated and
monounsaturated polyethyleneglycolyzed fatty acid glycerides, such as those obtained
from fully or partially hydrogenated various vegetable oils. Such oils may advantageously
consist of tri-. di- and mono-fatty acid glycerides and di- and mono-polyethyleneglycol
esters of the corresponding fatty acids, with a particularly preferred fatty acid

composition including capric acid 4-10, capric acid 3-9, lauric acid 40-50, myristic acid
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ZYeore phaC[Y aceutically acceptanle carriers (additives) Euidior d?luents.
As described in detail below the pharnaceat?cal coil:positions of the
present invention nay be specially fornmulated for adm nistration Fn solid
or liquid fQpmcmedns i ng those adapted for the follow ng:r/(dzhosonals

adm ni stration, for exanple, drenches (aqueous or non-aqueous solutions or

SUS nens?onghy, @gﬁftf%%féwg%@ ariAUHSI 304, Niikr W ool RASE SRoifililic

application to the ' ,, t2)7aS&tteral mnistra or
eYa3i 1T' | ecarbyrs Stojudes partialliFestdrfigs sorbjtaruaraimrisb®Cok ath sefuratéddrmavenous

150 (1o Bk BSRAS iBSelesh i BBtk o HUERT e Bl T B

oi ntment ogerigpyay applied to the skin, (rings, or nmnucous nienbrans; or (4)
ntravaginally or Intr rectaly. ii:.r i':t iir ail e. as a pessaxy, cream
or foam (5) subli.oguaily or buccaiiy; (6) ocularly; (7) transdentaliy; or
(8) nasally. [001471 The teen "treatmnt" is intended to enconpass al so

propl i vi acigiséher apyomaRei Nl a0ailbROMAGIphlec PRl RtafRERHY IcDEetBlafd,
treatnent 1s any animal in néed, includin primates, in particular

hui ri ans, &ethdoteHeslugngrasaies L8uehl, dgbrasol; arilpewglyeat (el eyansfar weed ageep; and
poul try aad. i rtc 491, ou the.,inv i,on can be
adm ni st er gl(igg)é?eg l?? hdnaoF3 %%S%e%(gaérgﬁé ’%r% 13? f)%sg%r}% Cﬁ?%gé&féﬁ ?%8{%1%9, Ig%l%"giit abl e
carriers aama@m@{nmloltmramrﬂmHiﬁrafrfa&dLb@thim@ajy&@;ehﬂe@P, mwg@m m%dcr obi al
agents such. as penicillins. _ cephal osporins ani j nogl ycosi des an

gl ycopept i QE@U%&W&WP\P@ pierayies t AREPOHeE debquent i al ,  si mul t aneous
and separate adm nistration of the active conpound in a way that the

t herapeutical effects of the first adm nistered one is cot. ertti? ely

di sappeared vl hen the subsequent is admnistered. (001 501 The addition of
the activel®3fd and Bydropialic polemeisshitabde @niseeln the masansinyprtionarcabpse

acconpl | sneg ., PL.RA G BRuAPRLER! Lavallfiny EEMNRT &1 2 CRNLALALNL gy act T ve
conpound i n an effect’ive anount’ ‘an |ncorporaat|ng the prem x rnto’the
conpl et e r athichrare tolkdRdbih)viAd tvehmatixietectsaie.i are becomdatatle®. Suitkbent rat e or

eod suppl enpent antaLol R N Active, L0gred &Nt San, b Plepged nto the
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 120 daitons up to about 5,000 or 10,000 daltons, and more preferably from
about 300 daltons to about 5,000 daltons. In a particularly preferred embodiment, the
polymer is polyethyleneglycol having a molecular weight of from about 100 to about
5,000 daltons, and more preferably having a molecular weight of from about 300 to about
5,000 daltons. In a particularly preferred embodiment, the polymer is polyethyleneglycol
of 750 daltons (PEG(750)). The polymers used in the present invention have a
significantly smaller molecular weight, approxtmately 100 daltons, compared to the large
MW of 5000 daltons or greater that used in standard pegylation techniques. Polymers
may also be defined by the number of monomers therein; a preferred embodiment of the
present invention utilizes polymers of at least about three monomers, such PEG polymers

consisting of three monomers (approximately 150 daltons).

[00158]) Other hydrophilic polymers which may be suitable for use in the present

invention include polyvinylpyrrolidone, polymethoxazoline, polyethyloxazoline,
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and conpl ete rations can be prepared and adm ni stered are described in
reference books (such as "Applied Animal Nut tier", WE. Freedman and CO.,
San Francisco, | .S A, 1969 or "Livestock Feeds and Feeding"” () and 13
bOOkS, Cor w@adh bdogns@a, U.S. A, 1977). %O 201} 408920+ PlpCralshdos/006048

" E EtSJttf>cod4s [00152] Recently; the pharnmaceutical indust ry i ntroduced
r ui cr oenmul it gabisdrdby] Itleﬁaagiaﬁﬁa/e bOlyhBRh yﬁn@a@gé@a Eéx?t 14ckYaRldeS
|Ip0nhI|IC (wat er “i nsol ubl e) “pharraceutical  agént es | ncl ude

Ti - hi e : t rigievafiBdreglinlogrs sug aslhydroémaﬂtymldtgoméydxpmhyleahmmse ndustrial Phu
ni acy. 170 2116841713, 1991 and REV 5901 (Sheen, P. C,., et al.., Ph; rri
Se., 80(7), 7107111991). Anong ot her things, niicroen:ulsifieaticn

provi des: enhanced bioavailability by preferentially directing absorptio[r
to the iy f#as9c syshertaihrsibedichcofs, 4 hemchiiaubhopitssy stvemiondohghisésher eby

"by asses fhe |ivi nd pre, destruction of the conpounds in the
nepat obi haPyoeaptt Bl nefitesi > Eed B9 (¢ SoHeCGsises obro! (e o el
formul ati opsly ﬂﬁﬂ%ﬁ’és%dﬂrﬁ@r{%?%rfd‘?&zﬁ’ﬂ%éﬂﬁé&?@hc@s@%ﬁp& 1%1%4{&? rte. wit

i nvention and at | east” one am taphilic carrie_. |ch € mcelles have
an aver agePdvalietlies, @blwlé@?@n@maﬂ}’@m@mesm@Cwnlynmtéelpo%whmcsds enbodl ment s

provi de m Vi ver dia ess t ha

even nore gag#%§$g%38&%d% mﬁ @g& e%%ggknﬁﬁtceltm§mﬁ§§$ﬁ§m3ﬁ ¢g}ag

di aneter ' pegshiythades, }id’lﬁ(bfth&)@stélts,rpolﬂbutmmﬂ B9 vilBana@dopdly@stiiiato- [ 00154)
Wil e all suitable alqg % ili-c carriers are sinteri la.tect, the
present |y CaRrdacipnedPodsres étl%esatr@te@énwmqu%% S RalCHRQReTYIRIGS iopdr |

Y- P. eeogri b REH ndanredflof cholithdis thekebp) Status, and that can both soinbiiize
the corn pound of e present” invention and nri croernul si . y it at a later
stage when the solution col-;es into a contact with a conplex Water phase

(Stich as one found in hunan gastro- ntestil tract). t sually,
hi phi | hyd hi |
o 11 popht [ 6Yaramc %%a%&iﬁra?@éé@%*fﬁP%@ﬁé?@“ﬁt{h@ﬁﬁc?%nﬁé@%é@% e

strai ght Chqmndahﬂ@hatm%uﬁﬂm;mmkﬁdtmebomxmﬁMﬁﬂﬂ@én@@mﬂﬁk@dm@ mﬂt@ﬁ

Exanpl es are po yl ene tzed fatty ycerides and po'lyethy'l ene
gl ycol s. [E@Tg@ gﬁr ?EHP@ﬁgVj%?é%@??@deﬁﬁﬁﬁﬁPBFHPPWBagﬁﬁPgéPg are.

saturated agenddmRIoMASAPW alif BH's¥1%1tWercoht%{éqhatlreMas‘es sidyi.zethf @tta i@cid
‘lycerides, such as Those o talne
the stomach, or a higher pH, as in the intestine. An enteric coating can be used to prevent

release from occurring until after passage through the stomach. Multiple coatings or
mixtures of cyanamide encapsulated in different materials can be used to obtain an initial
release in the stomach, followed by later release in the intestine. Release can also be
manipulated by inclusion of salts or pore forming agents, which can increase water uptake
or release of drug by diffusion from the capsule. Excipients which modify the solubility
of the drug can also be used to control the release rate. Agents which enhance degradation
of the matrix or release from the matrix can also be incorporated. They can be added to
the drug, added as a separate phase (i.e., as particulates), or can be co-dissolved in the
polymer phase depending on the compound. In all cases the amount should be between
0.1 and thirty percent (w/w polymer). Types of degradation enhancers include inorganic
salts such as ammonium sulfate and ammonium chloride, organic acids such as citric
acid, benzoic acid, and ascorbic acid, inorganic bases such as sodium carbonate,
potassium carbonate, calcium carbonate, zinc carbonate, and zinc hydroxide, and organic
bases such as protamine sulfate, spermine, choline, ethanolamine, diethanolamine, and

triethanolamine and surfactants such as Tween.RTM. and Pluronic.RTM.. Pore forming
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fromdilly or partially hydrogenated various vegetable oils. Such oils may
advant ageously consist of tri--, di- and nono-fatty acid s iycenides
ariddi- and Inono.[rotyethyl enegivcol esters of the corresponding fatty

acids, wthyg 20(;6;05;)2% arly preferred fatty acid conposi ti@and.nglob@ding
capric acid 4-10, capnic acid 3-9, lauric acid 40-50, rnyristic acid 4r WO

2006. % 1P1 i Anot her
usehi | cl agé%%f‘;}g%%ﬁ lﬂﬁ%&ﬁggfeﬁﬁg%srﬁ?%g 53[‘9 ®Etgar h%hﬁ?(%/lg%ogltn é5r53|/ Fg%

sorbi tan amd)tgﬁmlcssa}ts)andcﬁugam) arh add&tdus atreduletes. Mhroanganbatldbabededatricy aci ds

( SPAN- sei es [ cor re ond| hoxyat ed anal ogs (PWREN series). 1001561
Conmer ci al P eé‘beln %HF ic earne arc particularly contenplated,

i ncl udi ng Gelu0|re seri es, Labrafll, Labrasol, or Lauroglyeol. (all manna
ctured and distributed by (1" atterosse Corporation, Saint Priest, France),
PEG nl<; no-ol eate, PEG di- ol eate, PEG npbno-|aurate acid d_ |aur at e,

Leci thin, 'OA185r sat Brigle casalsq bsrpeniedard %}h’dteﬂégﬁsﬂeﬁﬁﬁ ‘wac BYtha partistser  of
conmpani es i 0 I t.abl e for
use in thengtrhgggtngﬂgr?\%%% ?égfﬁgggcfo£ %%gr%?e)’\/\#y 518?{%' r ea ?’WESE{@IS‘?‘H" ol ubl e,
can be covéheantawulahmamh@dalt o maicbsal edhesied eslfuel. Exalmpﬂes; mucluds; mapd which are
tolerated i VIVO Lc effect 0 aiible Sui t abl e
polymers i HIQ,]]I m%%‘i ??ylf ggrﬁfll))/ %(a?’ﬁ%osmbgf:@fq ?laéld(eﬁ?%l(‘}nf’er med

l'ioivlacti (ﬂel)yacrylﬁték Y@hl)éecohdr&nap‘dlﬁbcf}aét&ﬂefe@ tﬂ?@l}lﬂﬁﬂrs}/@bl\ﬁ@ﬁﬂglad@r)ate goups
i 7lylactic-poly ly;,o0iic acid copoly | al cohol,

Preferred ﬁﬁdﬂﬁﬁ%‘f@d é‘l‘rélaferﬁ%psﬁ&(‘fli‘ wyanwwl%?wélwhwa - of from about
100 or 120 daltons up to about 5,000 or 10,010 daltons, and nore preferably
from about 300 daltons to about 5,003 daltons. In a parti euia::ly

preierrekl enbodinment, the polyner is polyethyl enegiycoi haV|ng a
mol ecul ar . [HE6ght olefxfr@wjfab@nmpom@sm@y@bwutheazmsemhamewodw@ht of from

about "il?i? t.0 r.ef.er im 5,000
dal tons. | r(]:orél%mat% &/ilthﬁls gescnggdrlpréﬁs seC %ndlr@(lg blg%tonellﬂ)pir}éspyglo er vs
pol yet; Vi ealagwﬂ@maytbé uiéila“odaietsaﬂanlﬁg%@(ﬂﬁﬁmutwﬁhacrmohgmieaﬂs)r uged in the
pre sent nive.aiotz have a signifi c:antly 5353 3' nol ecul ar wei ght,

app roxi nc&tolegeal gomadigglyoisiatedashipisy %fdn%t@l%lﬁ%la'ieéﬂb@“es | t\/ncombardtos@bo dal t on5
or greater Hhal fusRGuFbssd e blcbknt EStIRLLE N 8GRV BHERicallPRIatdd- 37€r S

compounds which may be screened together for a desired property; said libraries may be
in solution or covalently linked to a solid support. The preparation of many related
compounds in a single reaction greatly reduces and simplifies the number of screening
processes which need to be carried out. Screening for the appropriate biological,
pharmaceutical, agrochemical or physical property may be done by conventional

methods.

[00163] Diversity in a library can be created at a variety of different levels. For
instance, the substrate aryl groups used in a combinatorial approach can be diverse in
terms of the core aryl moiety, e.g., a variegation in terms of the ring structure, and/or can

be varied with respect to the other substituents.

[00164] A variety of techniques are available in the art for generating
combinatorial libraries of small organic molecules. See, for example, Blondelle et al.

(1995) Trends Anal. Chem. 14:83; the Affymax U.S. Patents 5,359,115 and 5,362,899:
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may al so he defined by the nunber of nononers Lhert'1l: ~ 17?:eFel Ted
enbodi nent alt'.le present invention utilizes poly' ors of at |east about
three Irionortlers, such Y:'." 1 poly?3z .-ors consisting c three nonomers

(appm xi r ”%8%?{)6)}) pY; daitons), 030150] O her hydrophili edalyihsowhi t i
may tic suitable ?or use in the present invention |nelude

pol yvi nyl pip. FiGl.t @006, Rk skdBDLid ; ubeatPQIwY <y hoxazol i nc.
47 WD 2006t,h,3089§£}6 t 10yl ’ngr’ox‘;ﬁ the %@??zd}f?r‘?&i’?‘}b%?t%?‘ ‘8?% ﬁ?rdegioﬁg’cérhe.“:%f
arni dc, pohlydPhEgAIGN deritBenk o et @ndo9denigatized2clelT plidiesorsuch as

exbod: pent SO KB RB7 Babtr HROY Bl S lbeneronecoi dageutor o
bi ocom pat Mt ®/Jeky)retccsehiety, ad afitmrtibarieO50UP ofRPST SolinSs ©f 1, MM joar ni des,
pol yeanconates. polyalicylenes, polynmers of acrylic and nmethacrylic

esters, poPympiyiveremgretes be spshssied end scaresed folapsiticolar agiiasty opplopetty.et hanes
and co-pc "yners thereof" cellul oses, polypropylene, polyethylenes,

pol ystyrene, polyners of lactic acid and glycolic acid, polya Hydrides,
poly(orthoi)esters, poly(butic. acid.?, poly(valerie acid),

pol y(l aci i #816¥- capnehazrtmplag)emhpdingniadibary désybspructieiivessonpad gahpaj u Toni ¢
acids. o ; lcariytliteS, .and | ends, mxtures, or copolymers_ tltereofi
[00160] Th Flé%‘g‘ésy%té? Sy ety adptel pyths tep W g ged PG %ﬁ‘ngtent

i nvention adppendsiRRtshe@peapsHl aki, BengBhiekiteh polyitr 6ONCSN Kyatd19mbRf
encapsul ated drug, and the resence of release nodl ters For exanple,

rel ease cafr Wetdvrablegutumt ed- tasatsd apmic déisarvdisinns of subgratexaegerdng Wshag' , a
pH sensitiyg; .C i . ' at LI ) ch, or
D omar i SRR 1o S0 DLRY B Rl 88 b, O

rel ease frohmgcidentifying thentarticulatiiversomed@sthat tead t hr @iegmbofing:ns tdn@ch.

l~rirlltiple.coati as cn' m xtures of cyanam de_encapsul ated i n diffdrent
mater i al 5@ BAHCHEBERE gorﬁcarﬂ%ﬁnzw%/ 1_n§f%lt°¥seihs£z§ S bRt Gidgrne B
fol I owed by, tat 6f a f&meAIE meMmbthe, ARtRSIL B m eI LRSI G thAbB@s DE1yER; Ni
7ul ate,. by inclusion of salts or pore fora-un2 agents, which can increase

wat er pt al okthe beadrlimkera sdecl vedgomesr pmdiath besidorillidiidise e schp siendranexei pi ent s
whi ch rnoChi'i 3. : .sol ubi.li of .the dru n ) ) cont rol
the rel eagén ﬁg%yeg’n&g“é%tr ésﬂmp('fﬁgré’%th‘gﬁhc% e@gﬁnrla %?}( 'oﬁgtﬁg?cp(fe}%npﬁrhp P itﬂf()‘l CYy

rel ease finGadeclof tdmibiRatotial nidthddigidssiee frovaat beldw, r ;ted. Tie V. Gan ed iii

the drug, added as a separate phase (i.e., as particulates), or can be

co-dissolved in the
[00166] A growing trend in the field of combinatorial chemistry is to exploit the
sensitivity of techniques such as mass spectrometry (MS), e.g., which can be used to
characterize sub-femtomolar amounts of a compound, and to directly determine the
chemical constitution of a compound selected from a combinatorial library. For instance,
where the library is provided on an insoluble support matrix, discrete populations of
compounds can be first released from the support and characterized by MS. In other
embodiments, as part of the MS sample preparation technique, such MS techniques as
MALDI can be used to release a compound from the matrix, particularly where a labile
bond is used originally to tether the compound to the matrix. For instance, a bead
selected from a library can be irradiated in a MALDI step in order to release the

diversomer from the matrix, and ionize the diversomer for MS analysis.

[00167] The libraries of the subject method can take the multipin library format.
Briefly, Geysen and co-workers (Geysen et al. (1984) PNAS 81:3998-4002) introduced a
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pol ynmer phase dependi ng on the compound. In all cases the anmount shoul d be
between 0.1 and thirty percent (W w polyner). Types cf degradation
enhancers include inorganic salts such as ainnmoniutrt sulfate and

anunonu: na \¢hhaklogles ore: anie acids such as Citric aci thethenzrissoaci d, and
ascorbic. acid, inor;s' ant bases such as sodnnn carbonate, p ixasswn

car bonat e, Lg kNI Honah e Zi ide, and ol.
aane baseggﬁhgﬁﬂégﬁgéotarn?ﬁg&gh??gggﬁggggg%%@%B%ﬁgP? 8p¥§?ﬁé%%§énine,

dl et hanol agme( palydthytent pinhamayedm tie naindtigapfagcrantts THhacleyss tdoweme P NI . and
Pluro Pore_onnin . Wt 3~ Fk S M61089276 e: 1s which
add ni crost (?tuﬁ‘?({-:‘totsé;ntgﬁé‘ena&flFfr(?(é%{hf)}lsiaqu. of Wgﬁ\ﬁ%é’%ﬁ? (%H}ﬁntg%nds such as
inor'' a3: i GguBpid Sedbd 85U gRItStherdll €oaglleds as B@féukmhaqaae@-assﬁgg range shoul d
be between. one and thirty percent MIM/pOKgner)_ (001611 Uptake can al so
be nardni i ApPreEndy liaker arqieiigs cesileebren appardedio thhainpey thicthe sompountlhe gut .
This can b i , i | C i or

sel ecting glgggg%lgée/‘%gr%%g@a? I nggﬁ%‘{gﬁ?@gﬁ% foggsrsh{gﬁiggfsi%tfdug& %n\gq fglngh%ol yner
Exanpl es i echuden (o Brppétyaie i 290)iTetralMrondrdndXyd8 [ s lpsValaich abgiBhh t oa r .,

cel | ul oses, speci.al Ly | yacryl as used h | n, palyac Jl ates
refers to éﬁa&g%§§giH%f“@i%ﬂpg@§ffgt@%gﬁgﬁ%§i3§ﬁégﬁ%§iglg%65@iylate gr oups
such as cyanoacryl ates and naet hac.rylates). [001621 The suhj ee conpounds
maybe synt hesi zed using the nethods c¢c. conbinatorial synil.hesis described
in this section. Conbinatorial i. )ra ries of the conpounds may be used
for the scl8&ing oflptyananether aubediment, axyresethe Hrizpapt meB@Srcangp ol ogi cal
or nedical | y- - LTy i el it '

c>anbi nat B FEeaR S BBt uhke ) oL P B RO AL bR ece Q6 o it ure
of chem caHbyghtel @P&g PNAOHPOONISS Vi okl Uy Pecscd 68hetl;togéither for a
desired ?° Yy, said |libraries ai< be in solution or covalentiy
lined to a>38EPT B Mooy Ty ALhoB ST Ry PTG o pounds i n a
si ngl e r eafib@ited e tHeyibi 89 UEE 5 e AR drediVIAR] ihfd Lparhiderdipagial @f thsan@Bs P
processes which need to be carried out. Screening 10r the appropriate

bi ol ogi cal of diffrartfrbeiivenésel be agdadot e ppidighlanpospivysi 8wl libprgpbe tyeay be done

by convent %u%stgt:u!argls {;‘Qﬁ{g’ﬂe‘&qﬁ sﬁa?ﬁ%e?@tégg MEHR e¥ad Rednbihd AfYorePBoEr -eat ed

at a variety ren eve
next iteration.

[00169] In one embodiment, the divide-couple-recombine strategy can be carried
out using an analogous approach to the so-called "tea bag" method first developed by
Houghten, where compound synthesis occurs on resin sealed inside porous polypropylene
bags (Houghten et al. (1986) PNAS 82:5131-5135). Substituents are coupled to the
compound-bearing resins by placing the bags in appropriate reaction solutions, while all
common steps such as resin washing and deprotection are performed simultaneously in

one reaction vessel. At the end of the synthesis, each bag contains a single compound.

[00170] A scheme of combinatorial synthesis in which the identity of a compound
is given by its locations on a synthesis substrate is termed a spatially-addressable
synthesis. In one embodiment, the combinatorial process is carried out by controlling the
addition of a chemical reagent to specific locations on a solid support (Dower et al.
(1991) Annu Rep Med Chem 26:271-280; Fodor, S.P.A. (1991) Science 251:767; Pirrung
et al. (1992) U.S. Patent No. 5,143,854; Jacobs et al. (1994) Trends Biotechnol 12:19-26).
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i nstance, the substrate aryl groups used in a conlbi3;atorial_ approach can
be diverse in terns of the core and noiety, e.g., a varlecaton in terns of
the ring structure, and/or can be varied with respect to the ct er

sul stituentgg :040d276A vari ety of techniques are avail ablperius2iobeodard for

generating conbinatorial libraries of small organic: nolecules. See, for
exanpl e, B'[Ed@)@hél%@lut}bn of ﬂ&gﬁt}lo&é@@cﬁfo@dﬁﬂm(aﬂk}%t rJ-4T1§§t Erlﬂ c%lfb rnax
U S. Patens 5. 359, nolbe 3o 6 WO B e tion L ieghluc Gabbey |2

Ell-11m Toasiedyt élﬁpugl ti_asgsmatectﬂqvédestqtfrqtm@feaamonsPmm mmlamlamr@ﬁctv@

94/ 08051: C?ag%b al, (1994) !'ACS 11.6:2661: Kerr e al. (1993) JACS
115252; P Ilcatl ons W921 t()0-2, W93r09668 and Z49%; +91it1"C. ~; and
the ::.er er et al.:" 1' publication W93t20242). Accordinaly, a variety
of libraries on the order of about 16 to 1,41+)ii,000 or nore diversoiners

can be syn j.zed d screen ar u rty.
[00165] | nﬁ)ggﬂelxerrp SR PR B %é{ﬁlf tecgmfl?@ %ﬂﬁ’ Latsﬁﬁg‘f’?lf%t%al &ll%\?gfgon ers
can be symﬁ@ﬁmzﬂdmsuaglth@yﬁtubdlse@bstfa@@fstpr@raﬁed&&a&m Hnd Ordilag tieecnni q' ucs
described in the Still et al. PC'T publication WO !)--1:"'08051; e.qg.,

hein.s |i nkeilenbatickiapyivépheselaibyittavangtryipaicananil NFODmeetettydanine gr oup,
e.g., loca i

Silii et almopyiRRg bl AR 1BR ORI MISLBy SR IR oo
head i ncl udf thgswtls®sts sup;fortﬁ:gsoupdiegltRéryo\r@of the ppablabiipatecdny giosgeier on t hat

bead. In o nbodi ner ich (] arl table for
e InelEn T mestedlin) fetius dot el ot lsgite 3l Ak e d GRS ' "
perneabl e gt erhhRB&cid3RHoLE RadH BBFnOPNBIRISlathi) ﬁote@tﬂ% drb@at e aheads b y'

C

lysis of the bead linker. The diversorrer fromeach bead will diffuse
across t heteraingp.anexnosed larihaesisysuGer, Couplipgonly ogfurs in regiepadat Wieh an

et hodot ogr kaes S8 Fihy SRS RALANS e el L oRea SR RIBMM R o o ¢
of conbi nat the:sulsstiateat eghis tlhiyninged throagh a e¢dond hmsk,aennssntmg ‘ﬁldffj?ererft régahfor ques
such as' amass. spectronet characterize

S o o eGP beraond rotas oy Hiorl Tl Slrp ikt 1 LE PGS dl o

chem cal conghdthdit iQheafe ﬁroe&u@ﬁmgeusf%kﬁ%§dslfn&@mbq)rbéeeg @¥es FOr instance,
where the library is provided on an insoluble support matrix, discrete pop
ul ati ol : s pliotolithography techniques, the number of compounds that can be synthemzed is limited

only by the number of synthesis sites that can be addressed with appropriate resolution.
The position of each compound is precisely known; hence, its interactions with other

molecules can be directly assessed.

[00172] In a light-directed chemical synthesis, the products depend on the pattern
of illumination and on the order of addition of reactants. By varying the lithographic
patterns, many different sets of test compounds can be synthesized simultaneously; this

characteristic leads to the generation of many different masking strategies.

[00173] In yet another embodiment, the subject method utilizes a compound library
provided with an encoded tagging system. A recent improvement in the identification of
active compounds from combinatorial libraries employs chemical indexing systems using
tags that uniquely encode the reaction steps a given bead has undergone and, by
inference, the structure it carries. Conceptually, this approach mimics phage display

libraries, where activity derives from expressed peptides, but the structures of the active
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conpounds can be first released fromthe support and characterized by M.
In other erubodinents, as part of the i NIS sanple preparation teclmqu.e,
such tits t:e hniqu a as 'IALLti can be used to rel ease a conpound from
the matri X, woahidgsgarly where a labile bond is used orp@i/nahdepotast et her
t he conpound to the matrix. For insta ce, a bead selected froma library
can be irragi i i . | th i verso r fromthe
matri x, an%g#) tgfr??%g d{g %&5?@&%}? ﬁg{r&’? élﬁfﬁﬁé%ﬁ%?@@}“é S%[pd) " jfﬁel'ﬁggl i braries of
t he subj ectenergirtpod sgathettcadoentitwgortad libtaiieqpanap b ydariay af drei dodé.. A vBristebFy,

Ceysen and ¢o-workers . eysen et at 984 ) PTJ AS 51 9' 9 8-'-1002)

i ntroduced oﬁ“eég) Oé%&%&ﬁéﬂ‘?%b%nﬁppﬁgi mq?”dlg%‘@&io@élg VG SCHERETRLS 1O
conpound | idig@hérese. OyoldoBacledtides hnByeptilk@siafid BhaBOaEhY With aBGitidnal gbat ed
pol yet hyl ene pins arrayed in the rnicrotitre plate fbrr at. The Geysen tic
hni nne ~ carfeyEn¢raely tags: synt hesi ze and screen thousands of conpounds per
week using the nmuitipin nmethod, and the tethered conpounds nmay be reused
many assays. Appropriate |inker noieties can al so been appended to th phis
so that the conpounds nay be cleaved fromthe supports after synthesis for
assessnent [8178Lr i t y Thaprifaiplt hensingaagouatl¢cidey ©.cncqdeBoaypimatorial synthetic

1990) Tet rahedon Le-t31: 5811 -5S!-1: Vi 91" | Bioch
(197: 1238?1; Eb??é‘ggiyasgi‘“&‘l%?e%(lﬁég%g &f@?}eéﬁ%%ﬁi@@?ﬁ@g%gﬁé—gé%ir"%g%). | Fgoi%]
In ;vet anekhefleefhediaBidry appiadditRoRlIedinkiREANtOEs GAMMPOUNGSNGEN be

provi ded on a set of beads utilizing the strategg of di g; ide-couple
i ' ecor nbi n®0(19260-1@70g)., A chimbglatogial (HASDY nBINASIIB27 51 813, 513 peptates 17. 5.

Patents 4, 631,21 .i; , 440, 016; , 480, 1 iet"ly, t he ie i lies,
o eneh o RTREE ot el b Rar e ALk dhe Ly Vit Potlend Trh G el | P br v
the beads anfndicvd 6RM), iAo SRR RhErdbRPS Lgafic tRutiB&iYTReTC, gﬁ

e

different subStituel Iis to be added at a particular position in

library, tHeldilf CéradtAGtrsetitatnevitsorenny b encselrdicatntng ewedd ons, and

t he heads: aeo]l ! : tiferation. (001 I n one
enbodi nment %%ﬁ% aﬁ?\g}l%‘%ﬁl glgﬁg‘?%%g%%%%ﬁ %(gﬁgstu Pgﬁég[i} tfclzlgﬁ% ké?lgeaarnﬁlggégg&%ut usi ng
an anal ogousncippalvachtichebdheas gecidibhiBdiiffereatiddabtownet feptidld sisdligdevddooped by
Hought en, where, conpound synthesis occurs on resin scal ed inside porous +:1|
Yo~y hesishgRm 5y PeiCBtiar heCrorey T prAET R esaig e uy beied

Suhst i t nentsy 8fRpSRYBliSShuk RofifEsynthesis and protected NHy groups for peptide synthesis

(here, in a ratio of 1:20). When complete, the tags each consisted of 69-mers, 14 units of
which carried the code. The bead-bound library was incubated with a fluorescently
labeled antibody, and beads containing bound antibody that fluoresced strongly were
harvested by fluorescence-activated cell sorting (FACS). The DNA tags were amplified
by PCR and sequenced, and the predicted peptides were synthesized. Following such
techniques, compound libraries can be derived for use in the subject method, where the
oligonucleotide sequence of the tag identifies the sequential combinatorial reactions that a
particular bead underwent, and therefore provides the identity of the compound on the

bead.

[00175] The use of oligonucleotide tags permits exquisitely sensitive tag analysis.
Even so, the method requires careful choice of orthogonal sets of protecting groups

required for alternating co-synthesis of the tag and the library member. Furthermore, the
chemical lability of the tag, particularly the phosphate and sugar anomeric linkages, may

limit the choice of reagents and conditions that can be employed for the synthesis of non-
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CO. rnpeuau-bearing resins by placing the bags in appropriate eiti?tion
solutions, white all common steps such as resin washi ng and deprotection
are pertbtoned sinmultaneously in one reaction vessel. At the end of the

synt hesi s, wachodarggont ai ns a singl e compound. (00170] pAr/sShen®cns
conmbinatorial s; lIthesis in which the identity Oi 'a conpound is given by

i ts |ocatiQRgoR8idit¥ishesheeaShihabiteht HETTR e 3pRY iidkdy paddgssa bl ee
synthesis. I n one enbodi ment, the conbinatorial process is carried out by

cont r ol | i ngeletieve da@elirngrgaf Bk test edrepduodllibrespgember for syseci fi ¢ | ocuti ons on a.
solid support tow-r et a'. (1991) Annu ten | ed_Che 26:271-380, Fodior,
S.P. i. 19-9 ) Science 251 :;%%7;, Pirmmm n ei al. (199") U S. Patent No.
5,143,554; Jacobs et al, (1 94) Trends Bigtecl.rig; 1-2:'. q 6}. WO
2006/ 481} 27601PR] ThePgpaies hiveragoedleat tropiopdd gshatenhy tholgedphioy cafifiostoisal

mniaturi ion. This technique can he  carried out through the use
protectionﬂ@&ﬁpﬁt E?Fﬁﬂmﬁgﬁégpgﬁ? Sﬁﬁfﬁgﬁﬁﬁgﬁ}.ﬁﬁﬁé“ﬁ?Bfﬁ f?ﬁ@pkﬁroups.
[001711 TheyrdeNed@ikbtsSo 98lid fHaSe &RBINOLIOENM IR B dillchMBitfatiesle hile bl op et al.
(1 94) t ?ylea Chern 37:1233-1251.. A synthesis substrate is prepared fix

coupl i ng t erabaEkedt Ae thedbstapaivactatiteacieinl. P9 PHakmIChisinl Soc|1512529-8p3H.)y
?. C% Do i : 1. i . - I 4 nt )
Cignt s ucehObEoRh ShREGRIs ATRRA bl LSRN LR BROMGY APl St o7 o

synt hesi s stppbdd tharlabideprotargon Retewampofind dnangphcot ol abi | e protecting
groups by h yllIt (depi'ote t1C rtj T suits in activation of selected areas.

After activation, the first o a set of amno acid anal ogs, .ac hearing a
Ilotelab e I J o:edit 4.° ~l'olel, on'; aruti termnus, is exposed to the

entire surfigee7) Coupld AYalMaYive a6 &hi(Nikol£8i QBB (1993] PYR KRS caddriegsed by
?fight in the Erecedlng step. The reaction is stopped, the plates washed,

and” t he sUBRE Rt B Ay amROTd SRR BRIgRO A ed srapREiean Roibpat | ng
al di 1 Fer enty,tRg4oR, gk 1EEAGK] O 1, SECANMRLALSEIES ol gyl ook
maskKs e sequence O e e pr

The pattern o and t reactants I e oducts and
t hei r | ocatchnhs plaSidieevdehitse prodesdntuhd thedesd ghtbbtalléat hgrgre kpdey atmeddmoieque s,

t he nunber of conpounds that can be syn. esj Is limte | y the
amber of | SHERGE SILHSaN thec CERHE R € Feboy Rt SapE e Tty

resol uti el x894)The aRERE BLiHHiIM S, (R2QEeREPaKIGah Be bESE sothdt IR ey | <ri A d' R,
In.-*nCfy its ant: ? actl Qlis i.Y ..rr! :: ~ .-Lr nolecules can be

directly ageessedl canbeseigqtively separpighfion thebeaddlcatipsiheabdahehind. i Buis ke

products d%ﬁﬁglcpﬂ p&l@l’%ul%§/ V&0 le because it permits screening of the test compound
without potential interference of the coding groups. Examples in the art of independent
cleavage and sequencing of peptide library members and their corresponding tags has

confirmed that the tags can accurately predict the peptide structure.

[00178] An alternative form of encoding the test compound library employs a set
of non-sequencable electrophoric tagging molecules that are used as a binary code
(Ohlmeyer et al. (1993) PNAS 90:10922-10926). Exemplary tags are haloaromatic alkyl
ethers that are detectable as their trimethylsilyl ethers at less than femtomolar levels by
electron capture gas chromatography (ECGC). Variations in the length of the alkyl chain,
as well as the nature and position of the aromatic halide substituents, permit the synthesis
of at least 40 such tags, which in principle can encode 240 (e.g., upwards of 1012)
different molecules. In the original report (Ohlmeyer et al., supra) the tags were bound to
about 1% of the available amine groups of a peptide library via a photocieavable o-

nitrobenzyl linker. This approach is convenient when preparing combinatorial libraries of
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of illuini.ination and on. the order of addition of rcl etants- BY varying

the lithogra :Ilic patterns, many different sets of test conpounds can he
synthesi zed sim ltaaneously; this characteristic |eads to the generation
of many di fyigh@RksRb@ski ;_; sc. ategies. 1001731 In yetpc@N@LNLH604S

enbodi ment, the subject method. utilizes a conpound library provided wth
an encoded, 20010 oSy AL EMine-Cort B8RP Indleclel OXGRNENErs ik s Jdn&n 'h%,]ﬁo&/éxle}—,cat' 0
of e active conpounds from conbinatorial iibr4ries enploys chem ca

i ndexi ng shendnvreldpedthatgernfitsgacadiag ofigsentiplly, 4y Bmb\rataredteraf. rifere, theact i on
steps a given bead h under 1[4, d . inferenc the structure it C
tries. Conc&ptla wa,uIsl elagt aglﬁg(r?%glgﬁgfﬁq %pggx?%ﬁaté%p%t%c&agf}ble Itl]lfﬂfffrzfpﬁllj&?, wher e
activity degiyvgschddaitougk prasdeietpeninkeieda chvtneiherniglo tHyYp&defatihe activ<
52 WD 2006/ 089276 peptides are deduced fromthe corresponding genolnic L \i
sequence. (Prstlgrier gk (199¢) bDnedcham bR 764 H¢n, Ehis 9@%@?31@8%}1%% siFategy

l'ibraries g@ﬁ%%ﬁgﬁe%r‘%%mgmggﬁ%ﬁ” I‘%el\ﬁ%ﬂé%ryas%yti o4igsn irf?i%%%ﬁxéé?%l -

encodi ng h , I ncludi ng ercodin, sequencea

ol i gonmer s ddvgding bly 681G W efcrandlapepddtadsieht, ofamdtapsaiary encodi ng with
addition; | non- sequenceabi etags. [00174) The principle of using
olizonucie;,tides to ;.:code conbinatorial synthetic |I|ibraries was

described in 1992 (Brenner et aJ. (1992) 13N A6 89:5381-5383), and an
(exgggl) e. ofoosvgh 'a Aitllilj’u@hyg\ﬁpﬂ@ﬁicﬁgirﬂ@@liﬁlaﬁiss)i\lﬂlitlélfgaryaﬁplfoﬁlNﬁﬁfﬂ @fléodihg al ..

1 RNAS 90: 10700-10704). A conbinpatoria i hrary of ngm na =

873, 513) p¥ptihfesccieBmpisag Bl o BBIBISHAPP oecBpagse t@srfﬁ_repﬂxéyo tfzgys,, val ,
i J-Val ari geaﬁbﬁdau(& pfoffieh &l biRfater 3ENAIAG e GARR)es BRI 8L piM3h el yas encoded
by a specific dinuoleo:ide (TA TC T, AT, TT, CA and , respectively),
was prepar edobsd @ngendtersal bbrazks. ebttahedig thistway, tis tagh anpdpirilideramelnearly

ol i gonuck- gueue i thesis .on soli rt. nthiis ~ ork,.the am,ne |inking
funceio a Mg gt e BEbGa R anige TP BbborPedithR erelei u B pSREME pept i de
or ol i gonubcepatpdiRd vaitrd thesleardpyiost tabd hre hit@heovetylyps enelibphsti € t he beads
with reagents that generate. protected OH groups for oiigonucleotide s3
nt hesi s antPPrReyEct (1%@7%585@027‘.60%&&1@ previly suasgedor genegdingthe | g

ratio of 13200 po YHER: SRR ehen hhsicl A%S BAGH ARSI LadrRldigr " i lers, 14

units of
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
oxidation. Because the library members can be repetitively partially photoeluted from the
solid support, library members can be utilized in multiple assays. Successive
photoelution also permits a very high throughput iterative screening strategy: first,
multiple beads are placed in 96-well microtiter plates; second, compounds are partially
detached and transferred to assay plates; 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

[00180] The invention now being generally described, it 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.
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whi ch carried the code. The bead-bound library was incubated with a
fhuoi ' essoeltly | abeled antibody, and beads contai ni ng bound anti body'

that F uorest _ed strongly t?' e;?: i'" harvested by f cell sartinz c
PR e i, 1 el /@@sex sr..er~c e anplified ~l ugcscence- agtfsmhsledoss
r.~':~\,1 taugs by PCR and sequenced, and the predicted peptides were
synthesized. I"pi;owing S:i;i i techniques, coinnouno |ibraries can be

derived toe- use in the subtect nethod, where the oligonucleotide sequence
of the tag identifies the sequential conbinatorial reactions that a
particul ar bead underwent, and therefore provides the identity of the
coropouxedlggn p bead.. (001"5] The use of oligonuC eotide tags permts
equ|S|ter—se4%r%|ve tag anal ysis. Even so, the method requires careful
choi ce of dpetsagonal Peglatioof Gb@pdindg r ups required for alternating
co-synthesis of the tag and the library nle7nl ?er. Fgrthetrncre, t.le
chem cal Iabilitgéof t he Fag, patrticularly the phosphate and sugar

O

aoonieric |list-kage . “onditi ~lil Mat e;,5t7. I:C1l"'",Fn3lloye.S, 1
fort e "jnthesis 30 |IH hoir : O reat,'ents and ~.5 WO
2006f (1 892. 76 PC F Nas +oligonmerie lib, aries. In preferred
enbodi nents, the ploy linkers peimittins ,elective

det achment of th _ brary nmenber for assay. 100176

Pepti des have al ~8ee 2 enployed\as tag, in nolecules for conbinatorial
libraries. Two exehpliary approaches are described in the art, both of which
enpl oy branched ¢, rs to solid phase upon wi nch coding and |igand
strands are alternatel abarate ,d. In the first approach ((Kerr IM et
al. (1993") J Rf Chem oc N15: 1529 253 Sirtl,o;aonality in synthesis is
achi eved by enpl oyi ng aci d- iablle protection for the Coding strand and
base-1abil e protecti gemmpemdihe conpound strand. [001771 in an alternative

approach { il<olt ez; et ai. (': 99 ++} Pep Iwes G t t 1-17(i
br anched IMhﬁ@ﬁ%onﬁ§M@ﬁﬁp@9@@m§6mmh&ﬁoQﬁ@H@dﬁWﬁUﬂQWWbH@W&@ﬁH@H@BS@ conpound

can. both hﬁahﬁ{bﬁﬁgﬁﬂmE%h#Per Cdn:%ﬁﬂgﬁ%?ﬂ t<9&QWBnR£%ﬂﬁ§nkﬁ gﬁ o In one

enbodi nent eav ace et ween t ranch poi nt and
t he bead saninhBtand bte@adaiged hehreasBSCalmdlec ublation 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 2
[00182] Preparation of Compound 3.

L O
>0  HN =
N

I‘\I/
‘
3

Compound



cont ai ning both code and the conmpound (Ptek et al. (1991; Tetrahedron Lett
32:3891- 3894). In another enbodi nent, the cleavable |inker can rbe ;| aced
so that the test conmpound can be selectively separated fromthe bead"

| eavi ng thewgqglgmb@m nd. This last construct is particukanigooabssabl e
because it Frier i:niis screening of the test conpound w thout potential

| nterfer enag,fhioh %?Ncrﬁ% G tyl'%ﬁ‘xﬁém 1%1%1de b9 nﬂ'ﬁ&&%dﬁ sty @P&ﬁ&ﬂ{e
cl eavage and sequenci ng of pept | [T brary ne ers an el r correspondi ng,
tan S has (GbB¥fihmebdvarhplacddhe atfagsamcialongenaecitiatelipepiredidy 1.2he pcp?ti dC.

I R A A e T e S

mol e' s | es tidiatandine (msﬁﬁlncﬂﬁ aid bl(mﬂfeﬁlyganun®§y1(lﬂ% (neymge(%s @ddcd (R93} . PAS
90: 10922-10926). Exenplary tags are ha oarorn: tie al ethers that are

det ect abl ema’étmteﬁ‘éﬁsrs“{l?‘il F%&hvwsgt ByiC. dbpelesr s&iutqoééxéﬂsﬁﬂaﬁﬁd FeHaRBHEPEr | evel s
by electr [elpoct g@%? 4 h of

the al kyl c 3§%Hh9§gg&§dﬁahs tﬁggﬁgﬁg an rSE%F%?%%9§?”& éhgg%%atlé hal i de
substituenmasepamhﬁbmﬂhbdﬂmmnhésnsGOGmLpami@@canmﬂmd4@ﬂmu¢h@hags¢ which in

Phe or g1 ndt RGN Gy Eroat R o SUpTes e piret LW e Bia fo. abou

:3t+ of t kr@;uawais hahtied &iine: g ouPHa®bradh P EPEY, Geuitdri 1018 M)ethaha! i ethyl
ph+ 't oci eavabie o- nitrobcnzyl linker, 1 his approach is convenlent when

prepari ng @eﬁ%b%%lﬂw)ttamqlql B rtpé@ldﬂf%v%}yuzlfii 961 689278 t C'.',' C- 3~{IE
ifil3 :1;k peptide -"tike or other am ne-contain. ",g nnlecules. A nore
versatile astern has, how ever. been devel oped that permts encodi ng of
essenti al | yxamplegonbi natorial library. Here, the conpound would. be
attached to the solid support V|n t he photociea able linker and the tog is
attached t h0Wd8gh a cﬁm@@mﬁﬂ(éthEa)hsaskbﬂnmnahbaomehEDEﬁséh@womxmn$ofthe
bead matri x stl.er ) 4724 i, This
or t hogonal ﬁpgggﬁﬁ@ﬂfmgfﬁégﬁﬁvnIBéP%FFsW?ﬁ §8P5%{¥“PH€g%§ﬁgéﬁ g

l'i brary nmephghscdi@ictiaSsayertibd. SQkUddsighi ofaid ubpenuent thedpeadi NgvdayoECGC
after oxidative detachnent of the tag: sets. [001' 9%9[ Although severa
annde- i nkedMoiise AReBEINE MRkCART uEAK BV ieHah ZFYDE e EHVidp NN epmpeyads that

el ectrophor, r , rectly
fo tm " br aafing Afiokd BERER ARl O AN A Hbp b PR e T ¢
can be prepﬁ%@qﬁhnnmmhmemednmenhsnaﬁmrﬂmhzkﬁbﬁﬁfﬂ@&wtAfman@e@uknhﬁhns way,

the tags, adre]sqg&e Eé\xlncrl S}llr{tl'rl]eksgazréd ?'nrc?udrég %{el‘x%énts that are predicted to be metabolic products of

other elements of the set.
[00184] Protein binding was determined by standard ulirafiltration methods.

[00185] Phosphodiesterase inhibition was determined by methods known to one of
skill in the art.
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as Inreactive as the bead mtr-ix itself. Two binary-encoded conbi natori al
libraries have been reported where the el ectrophoric tags are attached
directly to the solid phase (OChlneyer et al. (1946} PNAS 92: 6027-6031) and
provi de gui@ghkeodfot; generating the subject conpound | ipbrrarsysosBabhis
libraries were constructed using,, as orthogonal attachnent strategy in
which. the |ibrary nmenber was |inked to the solid support by a photolabile
li nker 4Md86he t alablgdr Brapertigstd @ ommpoyndhMedifissider Atthdrert|of Fonttjonsy

Vi gor ou eﬁgﬁggaiion. Because the library nenbers can be repetitively
partially photoeluted fromthe solid support, library menbers can be,
utilized h > n lultiple assays. Successive photoelution also permts a
very high throughput iterative screening strategy: airt, multiple beads

are plac i i conpounds are s tially
detacheF and transferred to assay plates; third, a metal binding assay
identities the active wells; fourtlf, the correspondi ng beads arle
rearraved singly into new ,nierdtither ates; fil3 i. si ,gle actfive
conpounds are identified: and sixthyt'f¥e strs;c;':aree are decoded.
EXAMPLES [ 00180] The invention bei n enerally described, it wll be
nor e regdily understood by reference to tthe foll ow ng exanpl es, which are
included rn re.1 for ;urposes of>illustration of certain aspects and
embocu agents oe the preset: t 7 i T and are not intended to limt
the Il ferttliln. 55 \VO 2) 06! 4)8! ....;Lt 4G 0U.i64x 1001811
Preparation of npound 1 i -- O i . cosi ne
di met yl @mpéga (0. 22 nyCl' . ol ) et i ethyd.annnl e (0. 6 .
net hanol / niret hyllenc cHtori de [0: Qeight 2| r Ligrmwias, | t r'édtled w t KCssuf flhnyl
chloride (0.1 22 ngio[) and |stirred t'or 4 hours at 23C. The clear
sol ution was diljute \$&th methyl ene c¢hloride (1;) niL) j{and washed with 10%
aqueous citfic acid. h§/sep raﬁ%a%aque8ﬁ§&ﬁﬁ%e' WS extr3¢t®d with
di chl orornethane {i0 nil), and the conbi ned organic | ayers were |washed
wi th brine and crleq'oger soqlun1s [Tate, The clear oil [fromconcentration
ir N
2 H,))L T/ 504.602 CyHiNOsS 1.289 0.10 nM
CHy ‘
_—
|0 |
3 N7<‘L N/ 518.629 C24H34N5058 1.598 0.14 nM (
l
L
|9 0
4 N\/“\ l \J\ / 561.654 CaaHisN;06S 1 0.084 nM
N\
(o]
5 <:i;f/ﬂ\v” 516.613 CaaH3NeOsS 1.792 1.6 oM
'1
—
l [¢]
6 N\A N/ \O 532,612 CaaH3Ns06S 1.1 0.68 1M
o/
i o
7 "\)LN/—\N_ 545.654 CasHisN,055 1.54 0.54 nM
AN
J [¢]
8 N\/u\ a 518.629 CaaHiiNgOsS 2.04
- |
L L




vacua was partied by silica ge

met hanol
yi el d.

%/( } 20001 SE{§iz0MR049276 /
i noi sobut yl

’WEré‘pFacéd‘Tn'a fI;Ts and concentrated three tunes it nmdry

nn-Lo!)

di chl org
ar,d tr
was addﬁ
was dil u
aqueous

di chl ord
with W
vacuo
in ethyl
(001031
structur

due S t} cane
i ethylami ne (0,6 nrnoi)oasu ~Heunet hyialnia.o)pyridine (2.5 rag)
\d. The nixture was stirfte \j \%fljours at 23'C. The clear solution
)met t t hane.

wgs purified by silica gel CeHF@WeR Bgraphy (0.6% wat er/ 1i

Vardenafj 1

chromat ography ,0.60(', water./1.2%%

in ethyl acetate as eluent) ti yiti:ial awiites ,lidiii 87%0
1001821 Preparation of Conmpound 3. | N Jr N~ ~i N Conpound 3
oo~ i pf3fi; tif3%ftale A sol uti anofs2idsfondres hvl -

, rote( 7y|aniidcc (0.22 nmro:) and sul ollyl chloride (0.122

et hane (10 nL). The resgiji estored. in dry d.urworo

n:L) and washed with|10%

th

al ers wer washed
aom concentration, in
. 2" % et nanoi
acetate as eluellt) to yield a white solid in 87%yvyieid
(Cevitra ) [is a sellective inhibitor o

é??ﬂ”mNardenani and hﬁgﬂ QE 4 d@ﬁ“? "t he ardgp mprelcgnpa

ted with ineth +'1|ene ori‘de (I
citric acid. The separa aqueous\ | ayer was extracted
(101m _}, andstle conbi ned organic

and dried over sodiumsulfa -e. The cl ear oi

regard t
conpound
fncti one
phannacd
affect g

1|

o—activity and—phart Id'UUI‘\I netic; gt ope es;

s of the| gre§ent invention i nvol ved nodi f . vug m
groups| t'e provi de new goppoundsthat, exhjhit
kinetic propeﬁ%@@g{ The functijonal groups weae p
hai anaco ties, rather than activity

Dlecules
npy pygd
aced so
The set

compound
preiiict
Protein
(00185]
one of

at <iru
(00" 84(

ki netic Proper

S That are designed and syninesi zed i ngluded €l

ed to he neréb@lic products of| other eleﬂents_of
da;rzsquﬁ bisT"iityatiot

bi ngj ng Masxggleyninej by, &t an
P' hosphodi es er§iﬁ‘in1ibition was det er ifi ned by

|
|

534.628

own to

11 CoHaNO6S 1.54

12 504.602 CosHasNOgS 1.2889

13 490.576

Aﬁ_k*

490.576

CQ_')_H]DNGOss 0.859 0.17 nM

14 CpaHigN¢OsS 0.859 0.35 nM

oz
z
K

15 504.602 0.26 nM

16 516.613 C24H1oNs0sS 1.234 0.42 nM
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Al in the a? WD 2006/089276 FC U& S2 ..,, , :, ]001861 Table 1.
. Properties of Conpounds Modifies; by Attachrrent i?f Fuin:wn A Pesi xes

=== - 1~1"i{J N COVPOT NDB ----- ce - - - - frdo. ==\ -,
ci a3r Furr, @icEosdvosvz76 ' 7 i f L 490 516 Or C t..l_. QC?,USQO(,/M,(,QNS” I 1
2 ~| 504.60 2 (" 'i,.N-_0S ..28: 6}. @)NrA -------- . 625
C,,1sif X984 tiM i} —=-- = -c--soos wemeeeas =—=—C "61654
c211-1 5 O SI1 c 0881-r 1--M |----- P T 5/0.6 3 G gh 0:; 1
;S22 1,6n"4 . i -1 sn,, Sa . T HN €] - ~~5.654 154 004'M 1
8,001 2./04 \N/%!
S0, R? 1
COMPOUND B
— e
Compound Moleculay Molecular
| No. R’ Weight Formula clogk W 1Cs
9
N e
17 T TT 490.576 CapHi3gNgOsS 0.91 0.66 nM
H -_CH3V
0
NH
18 o 'd 490,576 CooHipN,0:S 0.91 0.36 nM
h, H |
]
0
NHKK ] ‘
16 N/ 504.602 CBHHNﬁOSS 1.219 0.19 nM
|
L -
20 ILH 405.471 clgHuNsossT 1.045 0.24 nM J
|
2 ‘L\)OL 5 o 08 0.55 25 g
21 w 476.549 CaiHsN60s 35 0.25 nM ‘
]

Table 2. Physiochemical and Pharmacokinetic data for compounds formed by
substitution of compound A

V Compound | Caco-2 (10 cm/s) | PAMPA (10 enw/s) | Solubility (ug/mLL RLM Ty, | Non-Spec | Protein 1
No- | AtoB | BtoA | Hex Lec | pH74 | pH27 | (mim) | Binding | Binding | }

1 17.46 48.88 5.49 0.128 96.12 > 100 22 11.07 % | 91.4 % ;

2 33.33 61.33 18.2 \ =100 l > 100 32.6 20.7 % ( 96.8 % J

3 28.85 58.45 9.11 ‘ > 100 ’ > 100 727 | 14.3 % 92.4 % %

4 2.97 25.95 0.47 0.056 i 109 112 64 ) 7% I 82 % L

5 } 19.4 60.2 13.18 ] 93 100 30.1 1 ﬁ
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e -- - 55 \VO 204 Ow84276 t. | i:~Y ~aN. J I, | ~J

Conmpo and R4 Mol ecul ar 16g' ol eenlar d"7. alp ---.{ - ormu3 547.7 C'st C, .;
[."; JsS.."?5 " L6 N~-t I | 10 ..~ - 512ii56 ".57 2 M4 |, | 11\ : N
3346 8 C % Q(ﬂ-)(,/a@ﬁ(,o 15 nM 33 r'd 12 - ---- --- ----pclNEiiosnmors~NH
490376 Casi-1~., .&50.r89 / aMOHL -- --- - - ---- 1 ti %-MA
490J' !¢ 03= arqﬁ—h—rmﬁoz—w : .V, O[S 163 62hr\ 7 16 = R 1 I
142 ry] Compound | Cacg-2 (107 crvs).| PAMPA (10 cn's) |_ Selubilijg (uwpmid 40 BEMOBS 2 PR | Protein
—— ] 1 ]
No- | AtoB | BtoA | Hex Lec | pH74 | pH27 | (min) | Binding | Binding
6 11.16 | 55.15 0.78 > 100 > 100 73 % 91.6 %
T
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%T
9 2.33 1131 0.03 > 100 >100 { 9.8% 75.4 %
-
10 67.04 78.47 77.87 ]
]
11 11.4 R 63.3 1.45 70.87 66.7 0% 95.8 %
|
12 3339 | 5043 13.93 100 96 32,23 | 307% | 942%
13 0.42 74.6 1 69.4
— — - -
14 0.47 63.95 } 62.65
15 6.8 34.9 0.25
16 3.41 82.5 L 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 |
T —
20 2427 | 53.02 0.37 | 0.00384 | >100 >100 60.23 16.23 % | 96.03 %
[_‘ —_— |
21 5.15 31.45 0.24 > 100 >100 J
Sr—
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"COWOUND B ------- --- --- - - --- --- Coaarpannd Ml ecul ar
M&ecuoald , of ----- bel mhs | arI 3suEa ~~s _,, j 796.576 0 91',66 nNt c
fl-1 "iS- N:1fi0.576 +'~H,~".a;C 0. 2?1 "I ).3ri n2d i | ii iad 19 "X,
~~. 04.6J2 wdaRiyws376Yl, G i9 c@ 20 906.4 f5N c O S 0aAS5/0s2Boeposv4s , LA I N
474.549 ,i NO..R 6.551:175 ,?1 Table 2. Physiochem cal and.

Phar macokapet, ¢ § Selectﬂhf’)‘pﬁ%déomfphfl%poﬂ)élect?&igsf& WE gnP]ng -cempoynd A

Corrpound Caen=2 crnl’s) g Sarolabt9a ~) gag m i
RLYl "9' and PNRE-6 r@mmds M@‘megllmﬁ" aﬂtaﬁem ﬁhcﬁmmu@ pl - # tali M4 flex
pH Les ("n) 17.46 43. 88 5.49 1 129 't A2 10., 22 1u7%112| 3313 l
61.92 147. - --_ ~i ](~; .L6 237fE098}§\84w5 4}'y \ﬁi? 9-1 > TO 72-7
14, -, tli. 4" [;: - ---ememmmmamo- 42 289N 64 : '19,4 002t t at
n, ) 60[4' 432006/ 089276 11 ; ,ia;l| u'sz cnpolrrdCZc02(206art' )
1' AMPA (10" cirJ) Solubility (ug I 2 Nn,Spcc '. t _ ..r. 6(100
P- - rsln ;gig <: JIQ5115 Ons . }
50;-R*
COMPOUND B
| Cytotox L.C50 TCytotox
Comp. R pDE-1 | PDE3 | L0 | PPES | pppe mM) ?u?\i;’
. Bovine human Chronic Acute
¥ o
N 986 0.122 | 0.097 | 3.50 . , _
1 T/ 250M | o o Y Y ‘ 76.7
L
o k
N 507 0.101 | 0.0395
2 H"\H\T/ ER 7 M M 94.6
CH;
9 l
N 412 0.138 0.16 .
3 %3,/ 1onM | Y M M 0.10 | 100
| 9 ’ o {
4 N\/H\N JLN/\ 25 0M 084 nM (;MH L
J T
o]
5 NN = 1.6nM | 23nM | 7.4nM
* o |
l 0
N 1900 0.68
6 \/[LN/_’\O 1onM [ oy | 48nM
\__/ | |
K |
N\/IL /\ 335 | 1200 0535 | . |
7 N N— ., 2.7 nM |
nM nM M l
- | -

N nM M nM

g s~ | s | 1250 l()._78 500

9 \)L % 96 nM 2500 1.5nM | 9.6 nM
N\/\ / nM
N

!




7 X 4 5 3595 01F 210 0 S41 Y K 42U3 77'11 2d 41 ~ >I1i {ei 15 19 9976 %
----- ~-c--o- -0 9233 11.31),0 10 01 8%7-4 - 10 67.04 AN 77.87 11
11A 613 In 70,S7 64 7 At ¢ = ----i-- e e e B T

R R WO 2006/089276- - - - 2 3339 50,43 13.9; 7u 96 3 30P(,T/U3209(,/(ma)4® 42
74.6 69.4 . , 1 1 0. |7 6395 62W558349I 025 3.41 825 7417 -. .- ---
16 ----f = -- 1 0, ! 0 18 - --------IUO_TO
o0~ 20 24.27 5 2 3 1034,. 11( 0 3 . 3% 60 ' 15 3 .15 0.24 > 100 100
200614N; 9276 Table, 3. PDE 5 Sel ec ovmu a. Conparl son of selectivity
for PDE;5, PDE--1, ' ?+ 3 and PDE- rpounds f or ned by substitutio
of con ox al AL -- o I N COVOUND B Cpaa )x LG50 Crt:ofx Co Pfi 3h;
1'nr:-5/i fl37]'tilati ~E A\
80;-R?
COMPOUND B
-
PDE.5 | PDES Cytotox LC50 iCytotox
Comp. 4 DE- - mM) GC50
No. R PDE-1 PDE-3 bovine humuan KD (UIVI)
Acute
| S
-
N 8.30 1200 0.32 .
10 \)L N/" Ny oy M| 36aM
L |
o | |
T N\)LN/ 34.0 | 2300 0.15 | ¢ a1
\/\O/ nM oM nM I i
9 |
N 14.8 712 0.298 311 ?
12 e N< oM iy M oM 0.10 0.10 99.3 |
H
; i O
] (6]
N 40.0 995 0.17
13 v N;< M M L M 7.0 0.10 94.0
—t— o
| e}
N 25.0 700 0.35
14 H’Y\LN}{ M oM M| 37aM 0.10 88.0
CHj
. L |
|9 |
N 17.6 523 0.256 | 2.93
15 7(&1/ oM M J iy M 0.10 95.0
T
‘ Q
6 N 3.0 400
T/ M M
O
Ni - 350 | 1100
17 YLT nM nM '
CHy | 1
L I
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Eh PD} -1 i'a3E-3 1'rD. bovine human 1 ~ Y ", ?LS 0122 > GSF'' ..5'0
zitti. rial nlyY i:. 507 - 0101 6.039; ; ",.605 7. x' 13 ztio't ~, G 10
0.16 ! 9-.6 HiiiW i5f - - ."-~ 41 1t1.13s 0 X,- F3V 1-Mn vi

FI | 0_10 Uyd'2os@goz76--- -----=- - === =-=-- --- - -- - -PCHESH66HH6048 - - - - - -
--- - -- ---- - - baM.084 ZzO1 il -- ----- e I U I i o S
E6 :7[Tz11rt - 4&r?vl_ - - - .J - - ----. 7 T e -
o}
e -
- - -1 B461 I ~ ~, i20{iL®JJ§5/M(WA\N:I D 34.5 125i) 10 M nl/I fIM
ahd j - ----------- 95 1IMnP: | Q& Kl Nzy- =-=-- == mem mmeeaa - -k
N \
S0;-R*
COMPOUND B
———
Cytotox LC50 Cytotox
PDE-5 | PDE-5
Comp. ® PDE-1 | PDE3 | PDE-6 ?ucl\i?
. bovine human Chronic
o)
NH , ,
o 200 | 1700 0.36 | 3.00
18 Z)LT M M Y M 0.10 100
H
CH,
O
NH ' 17.0 1300 0.193 2.86
19 %N/ oM | M oM | oM 010 100
L
| 28.0 1010 0.243 '
20 . nvil e | s 010 0.10 __Eoi,g
o 4 s |
16.0 443 0.25 1.90
N
2 A aM | oM M| oM !
L NH |
Incorporation by Reference
[00187] All of the patents and publications cited herein are hereby incorporated by
reference in their entireties.
Equivalents
[00188] 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.

64



62\V020061089276 PC IL2iHti,""iiR60 SO- RCOWOMD 3 d;stotox E C
v .v PDEJ PODS rt- C50 d,mm!| 'DR-3 .L 6 r-. No. R ' PDx'-1 bovine

.Mn ~'IEPO‘IeC C2:ga U- S301 000032 TIM ~---~ --- ~cnonn-- flr----
~— e T am--- wo 200608846 0 2300 um Al nlv,C ~.. ~~ W8 712 @@&Jsho(f(,hmnqg
013 HR 40.0 45 6 s lo 941 H ; IM~II n,t :LY?2L".. 1 ----- - - ---

- e --wl4 3L A M it VR all Fl ib9 oo ------ e e e -
- -~ ----"y 17.®6 523 "0256 "213

L. A compound of formula A
@] /RQ
R1
SO HN =\,
-
R3
B 2F R

(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;
Ais Nor C-H;
Bis N, C-H, C-(S0,-R", or C-CO-R%;
Dis N, C-H, C-(SO,-R*) or C-CO-RY;
EisNorC-H;

wherein only one of A, B or E may be N, and one of B or D is C-(SO,-R") or

C-CO-RY

R*is a group having the formula:

R, 0

< |
N— (CR6R7)H_ G N— R9

n (C)

wherein

each RS, RG, 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;
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1" lu o j 13.00 400 442 3.80 nM 16vl loo 16 :x 4 um| 3S fj i100 0,6(C) H

- - -- . J 63 WO 20W/Cl c276 PC/';Y,2i ,It1i13&?% 1l ~, 5c¢,-kA» CEGWOW ;
R L R - ----- ~1-r 3ro7a~ 14-
53J C+taBrxwo 2(N/9891_»-;f6| 3i;-1 P13E-3 Yl S 0. haPi nC krar. . p¥fus206hh@njsc Acut e
| 20,0 1706 033; i0 8 J.Iti rtyYS L~ 'ti iy r1"7 amn' UtJlO,‘v;

281: 110 &b ;24 R0dent} sdiedded xQH d ofer a3 I'wﬂ_ Uihe AWNer Dod fBBhe 443 1/ TMI
Pl aM et]%/éil er?%oregogfgt Fo% %?z Re ner ence %011%7? Ilﬂ% of “the patents aid
publ i cat iopimally swhdtiteerdeiith aeeormeare bylogap, lomef elkengc dyimnxyHENy N@nriniet i es.
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; 2 is 1 to 4; and m is 1 to 6.

2. The compound of Claim 1 wherein:
Ais C-H;

B is C-H;

D is C-(SO»RY; and

Eis C-H.

3. The compound of Claim 2, wherein m is 1 or 2.
4, The compound of Claim 3, wherein »n is 1.

5. The compound of Claim 1, wherein:

R! is ethyl

R? is methyl

R’ is propyl

A1s C-H;

Bis C-H;

D is C-(SO,-R%); and

E is C-H.

6. The compound of Claim 1 having the formula:
O R2

R1
SO HN =N

Q,—N RY
N

RS 7 F!zg

wherein,

RER? RPR® R R7, R® and R are as defined in claim 1 for formula A.
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Equi val ents [001801 Those skilled in the art will iecogjtize, or be able
to 2SG S 'e37 using no -;'ore than routine exoe nientat!on, many

equi valents to the Spec ie. ti.t3713C t3.131 F1t5 of the in ention
descri bed hevebsso8awh equi val ents are intended to be encenpassedodoys it

IC.1towinz ; lai '.. 4 W) 2itt)di7i18' fr2"GPC W Caim A conpound of
for ula k/ N Afhe 00]41 ounys of 8N aim Mhav@lg tROBRuhace utically acceptable sali,
st ereoi sorrer, ﬂydrate t hereof, wherein 11l is lower alkyl; R2 and R3

are. |ndependently sel ected from | ower alkyl; and | ow -or al kenyI and | ower
al kyilyi, wherein the lower alkyl, |ohlier alkenyl, and |ower alkynyl may
be optionally substituted with ong off nore‘hal ogen, |ower al koxy, hydroxy,
CN, N2, amino, a ;-lanrino, anzido, eaf I, and allcylthio; A sNorCH,
Bis N CGCH C(S®2-R), or CGCO - DIsgN, CGlz, CGf'S-32-Ral) O
C"ORi> EsNorC.H wherein onhyong,of: A Bor E nay be Nand one of

13 or Ti : is C(S02 or CCO.R4;[R'lisja ;ar oup having the fornula: R
(C each R, R', Rand RS are sHl e(ﬁ mcl " selected fromif and 1C
h'er allw, wllerE31"1 the lower alkyl may;he optionally SElbstituted 'h't
i,"1 one or nore haloge.C, lower alkox , htit.roxy, t. N, i " r. nct r NO2,
aan-~t aa, W&{la .ino; arsuci., carbon,|, aad alic~ritklic, a_ additionally
c rwffm>aee ¢ kC

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.

8. The compound of Claim [ having the formula:
0 R2

R1
SO oHN =

RS o Ri0 g1 R™

/
|

et

RQ

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, RG, R, Rs, 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 R’, 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.



and R5 together foma 5- or 6-nmenbered Nina, or R and R together forma 3
to 6 wen-iberLd ring; WO 20061089276 C$,... '~1~5+p{,] BY is independent y
sel ected humH and | ower al kyl, wherein the |ower alkyl nay be optionally
substi t ut edwa fbfv@mecor nore hal ogen, |ower a; koxxy, hydéEpeyoolNeosNO, ,
amno, a" ylamno, amdo, : arbonyl. and a kyltluo; alternatively RF and
BY together with the nitrogen to which they are attached fog r a or 6-
rnenmhered ring; nis | to 4; and inis Ito 6. 2. The conpound of Caim!l
wher ei n: 9. A i ‘$heGompound & CleinC8HaviBe ite foni8® -R° and B is C-f?. 3. The
conpound of Claim2, whereintois | or 2. 4. The conmpound of Caim 3,
wherein n is 1. 5. The conpound of ai f’l, wherein: R is ethyl R is

methyl R3 is propyl Ais C—Rixel;H -1-1; 15 is G (SQz-R4); and E is
C-3T. *. The conpound of Claim]| having the .fornula: € is N 1 °3 k" <
g’ wherein, N7 ,

R

/R5 o R12
0 |
= \)!\m/hk RS
b4

wherein,

R!, R* R*R® R® R’ and R*? are as defined in claim 8.

10.  The compound of Claim 9 having the formula:

@] R?
R‘l
SO0 HN =
N
\N/ N%/
R3
]CHS 0 CHs
02—-N\/H\ P[\k
N CHs
éHa [

wherein,

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.

11.  The compound of Claim 1, having the formula selected from:
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R, I'm, RBIm, R, R, fLh and tt' are as dr,ined is ciaini i for
farrnma A 66 wo 200WOR9275 7. The conpound of Caim5 having the f;
rrnula O R.OHNice. t ri wherein, R, R2 and R3 are independently

sel ected fﬁﬁ)oMﬁQ JAower alkyl, wherein the lowed al kKybéT/usRys/beo4s
optionally substituted with one or nore hal ogen, Lower al koxy, hvdroxy, CN,
N2, ai Ino, acvlam no, anndo, carbonyl, and allcylthio. 8. The conpound of
Cairai having the fornulg: =3 'o Marv -°. /N L. -- L, vy
wherein. |R, is]in-/wer alkyﬂ; Rz éppng‘ Ly selected from

| oaner al k¥l " andg™>,ower a ke yFNaq(/Nomer al kyilryll, Pein the |ower

al kyl, | ow : yl, and | W e “optiUnal\ly substituted

wi th one nore halogen, | r al ko ,  NO2, \Cam no,
acyl an no,YaPrndo, aararayl,land allcrfthioo R,lR\I2/, R, R, R, R and
R2 are indépé y selectea“fheﬁr d lowwer alkylwhet efn t he | ower
al kyl nay be optilonally substi ut dL@L h one or ; Hurt hllogen, Lower

al koxy, hs'droxy, CN, NQ2. naino, acylamuio, am no, carbonyl, and alit
yithio; and additionally or altermatively R and R 59 or, R" and P. together

forma 5- or 5_ nenbered Alg qr t7 and R, or Rl ,,and Rl , toe; that
1'orrn a 3 to 5 ntaxnere<P -4tig; an N

\
S0;-N
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R and K~ together with the nitrogen to whi h they are attached forma 5-
or 6-tu rabered ring. 6 WO 2-90 ,A) S92wti i'?E~(i?+ | bl QG 318 9. The
conmpound of Claim@8 having the fornula wherein, R, r? x3R5 b Qariii I,.
r:2a.re ._nwobmeisobm., R WM d ~ei?eii in. claimsS. P%Qﬂﬁgm@mﬁqﬂpound
of laim 9 having the ,rsnu.la.: orz )i ( ~fl wheren, R is |ower
alkyl; and a n'' and R' are independently sel ected fron1|omer ai kyi, and
| oner al kenyl | ower , al kypyl, wherein the |ode- a.llcyl, to wer

al kenyl , ind b@m$;<alkyAy Jof ubstituted mnth one or nore
hal ogen, | oywerl akk [ \ no, acyhmi..o, anlido,
car bonyl , d &l Kyl t i C lainl 1, having the
fi:-nvda sefected fr ot 'CHN, ,~ C HN ~
N sr, | "-iso—~U N

?N).

12. A compound of formula D

1 7
R1
™0 HN =
N /N
'ﬁ S SN \{
RC‘!
B\D¢E

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;
AisN or C-H;
BisN, 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";
EisNor C-H;
wherein only one of A, B or E may be N, and one of B or D is C—(SOTNH—R”) or
C-CO-NH-R";

R" is lower atkyl.
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rh OO i OFIN is 040 JH. \ f~-N3HN jam 69 WO 2CQtUr."'li S92"b
P6  "17U. " ii3ii(e,riliit D41 r uc | ¢ '"7HNh _J eli ~[ | ij P ;J
SIC, 12, A compound of form ula D or pharinaceuireally acceptable salt,
st er eoi sonmemnwo akchypdrat e t hereof, wherein; R is |ower aldgylsxndRRoand R 3

an i ndependently selected horn lower al:iL':, and derv Cr a?. Gil J and
| ower ai kynyl, wherein: the |ower alkyl, lower ,1Ptel,y~l, arid | ower
al kynyl may be optionally substituted with one or nore hal ogen, | ower
ai koxy, by iroxy, C.:\, ,"""0O? amno, ae- airlirio, ainido, carbonyl, and

ai kyltata;,, A4S Nor L'-Fl.. is.N.Gall. G(S02 -1%l -R), or CChi-NHR
": "Dis N C-Tllt\,e C?fmf%la O-f!c‘jladfanl-zF?Nh?J)emg? EFE‘%I H-R: is Nor C-H wherein
only one of A, Bor Emay be .N, and one of Bor 1) is G(S):-NHR) or

14, The compound of Claim 12, wherein R* and R’ are independently selected from lower

alkyl.

15. The compound of Claim 12, having the formula D,:

O R?

R1\o HN/[L\I//’<N
\N"N\\/{

RS

D1)

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.

16.  The compound of Claim 15, wherein R** is methyl.

17.  The compound of Claim 15, wherein R* and R’ are independently selected from lower

alkyl.

18.  The compound of Claim 15 having the formula

(o] HN W%
//'N
X N _4
N
AN,
\
\
0S—NH
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C'-CONTI-12" ; R3is lower alkyl. :G WO 20l ML8HO276 is 13. The
conpound of Claim12, wherein R' is nethyl. 14. The conpound of C aim 12,
wherein R2 and R are independently selected fromlover alkyl. i5. The
conpound ofw&h@isse2i2, having the fornmula or pharnaceutuqﬁyw%m@ﬁg%g;able
salt, stereoisonr, or hydrate the_reeof, wherein R is |lower a . R and
|R10Wg; ea: yﬁgleéodl?nt lg%/eélﬁgzluecﬁ;[n%gm IODb coinlk)\rq%no a clc§1¥1 C)Lg)l% atucorg ’ngl‘t:'o glr mix 1 or Lla
alkyA.‘,MJmﬂaxmmmﬂmemknnﬁa&kymsm&ahmtuted mnth one or nDre halogen, | ower
alli;,xv, ixydrox}r, C\, C? _am;:io, < cytar: eno, anrido, ccarbonyl,
and ai kyhhio; and p')3 is selected from|ower alkyl 15. The conpound of
Claim 15, wherein R13 is nethyl. IT The conpound of Claim 15, wherein R
and R3 are independently selected fromlower alkyl. 18. The conpound of W

%y and

n 15 having the formula "o :r; %O 200(0)2"6 '~: ;71~>i 11Eb/f"';;:i;3is 1
)). AT7JilFlIIIT aceutical ¢ npositro is conprising a C0773) ~H)fdnd
according to claiml or E;,.a?SIl 12 and a 1%$3arai aceutically acceptable

carrier. 72
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