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| MPROVED COMPOUNDS Background of the Invention [0001]
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inlgbigerer ti es that can limt the utility of a potenti al
pharmaceutical agent is the degree to which the
compound i s conplexed to proteins in vivo. If a high

[0603] cent agkhefevElBEmERBTAURE, lﬂ{aﬁ‘ﬁ%&l‘ubﬂ a\gbﬁ‘thdpﬁres careful
non-speci fically bound, for exanp { conponent s of

opHMEAIon o ths dsan gl ardraiologkdal pm@av@g 06h dazom@pyn% niggriexample,
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[0004] Among the properties that can limit the utility of a potential
pharmaceutical agent is the degree to which the compound is complexed to proteins in
vivo. If a high percentage of the compound present in vivo is non-specifically bound, for
example by components of blood and blood plasma, this leaves only a very small amount

of free compound available to tissue to perform its therapeutic function. Thus, binding of



[ 0005] Traditional approaches have sought to alter
phar macoki netic properties [0006] Pegylation, the
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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.



conpounds wth a sarcosine functional group having

i nproved non-specific binding characteristics and
wohereroagoki neti ¢ properties. The sarcosi ne uni PCTRISH®S/006048

to decrease protein binding, thereby increasing the
Swatimang ofthefIneenticar m of t he conpound. The functi onal

resi dues which are attached to a conpound differ in
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staRaaN fi Hatifn. Blccofind ) the BherBic RbioldicAktividy of conr1pounds

pharmaceutical |y acceptabl e salt, steéreol soner,

conm:snngéhtt fiaceofal rasftues phithe Rtesemt ifranbion as Raftl a;lteﬁz dan do R8s steric
.are indepe t ] on1| r.al and |.ower
nififad A arpos gt s o i el M P B g

| ower al kenyl, and | ower al kynyl may be optionally
substltuted Mﬁth one or nore hal ogen, |ower al koxy,
9981r oxy, Acrompynd afrfpmenla Ackaving mEroad Ium spegiitis binding

°h%‘5?‘§§5*%f§15 bﬁ?"‘t’fﬁ&@ﬁ% lopfriite ﬁ%ré%ﬁ% ‘c (302 R or

C CO R4, ElsNorC-H wher ei nponl y,one of A B or E may
be N, and one’'of B orR1D |s C (SO R4) or CCOR4; R4

is a group having the T
N N/N\/

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

o

R! is lower alkyl;
R? and R® are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,
acylamino, amido, carbonyl, and alkylthio;
AisNor C-H;
B is N, C-H, C-(SO,-R%), or C-CO-R*;
D is N, C-H, C-(SO,-R* or C-CO-R%;
Eis N or C-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-R%

R* is a group having the formula:
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Ci ROin R8 (C in which each R5, R6, R7 and R8 are
wonadespeydent | y sel ected fromH and | ower al kyl PCT/US2006/006048

wherein the | ower al kyl may be optionally substituted

with one or nore hal ogen, |o al koxy, hydroxy, CN,

NO2, am no, acyl a RFO am do, Ocar bonyl, and al kyl t hi o;

and additionally &ﬁ{[{%at |” el y, R& and R5 t oget her
forma 5- or 6-ne ere

5 ald R7 toget her
forma 3 to 6 nenbered ring; mikglndégﬁndently
selected fromH and | ower al kyl, wher t he | ower
al kyl may be optionally substituted with one or nore
hal ogen, _|ower al koxy, hydroxy, CN, NO2, am no,

in sdydhasnch &, Eﬁ;iR& end BAnteangénenderdlyaieleptetifram H and lower alkyl,
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ment of the prese invention, there is prOV|d d,
additionalisponalgrmatively R faod R |tag¢her(fom a SRpr 6-n@nigred\ing, e R® and

2-- R4 QA d cal bl.e.sal t
R e alftep b s o P BAE S oboRERERHA%Sa Rk g lower
aliafl) KmhereIBZheamdzeRau({;tr fai bd apﬁm@nytshystmb@ Slitithnkrod MdréNelbgen,
alk¥ and | ower al kenyl, and | ower al kynyl, wherein

lowsrelFdve PYgPEYICN Qe rnEnReyiaming quyidausatbanily agd alkuihio;
9
B MU X Bl e 1526 o e DL o -

6-mnmbexed camgboisyl to Aradd al isdytbtéhi 0; R4 is a group having
the formula: s | 11 N (CR6R7),,- CN RO

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

compound of the formula A’

R2
R1
SO0 HN ==
N
\N/N Y
RS
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:

Rs

ol
I

N—(CR4R7),—C N—Ry



I mR8 (C) 4 WO 2006/089276 PCT/ US2006/ 006048 in

whi ch each R5, R6, R7 and R8 are independently
weebwmsedsf rom H and | ower al kyl, wherei n t hePCOWS2006/006048

al kyl may be optionally substituted with one or nore

hal ogen, |ower al koxy, hydroxy, CN, am no,

NO2,
) |.am hq, 1 do, b |, d, al kyl t.hj o;
S RLHE LR I -
WI%H?I-& ﬂ%ﬁo@fei@]ﬁ?ﬁhﬁ?bé b}'S‘tgognaHSI stsstARED with ohe9e h{@)% hzflgééﬁ, twer

menber ed ring; IS independently selected
allforxgynhydraxid ANOWRD,, anlina rEylaminesy, einda, herbboyleandslkylthipgand

o GBRL SRl A LA BR 2 oFRES OB or e and
R’aBkéiRer Bk BONYl6, maneerad ey R s dadepahdentlpaélboted FofBH and lower
RO together with the nitrogen to which they are

allgflt wagiein thelowes alkyl wey be opbensdlysybstitpigd wathi ane prepra halogen,

j i 0 . .err i . .
oA, Rykok?, O Q0B PGHAL 5 THRGHIE T i
altbratihely Rinal & tegtierbodi thentt®gen td whith théQitd hitddhed form a 5- or

an}gllgbher preferred enHodj ment of the present invention,
6- greflaingpf &} it 28d #bitdd9fd of the formula B: HN

S02- R4 (B). wherein R4 is as described above for the

conpound of formula Al. [0012] In another preferred
[0@¥fodi nerih podfetrérberpbatimantsiof thentongoundhefthe farmula A', m is 1 or 2.
i vi de a_£ompo nd having the formula: 0 R2 R1~10 HN

FUTeT REEIR{Tgd EBOOGRBCRS: S N Ro R6 R7 R8  wherein, RI,

R2, R3 R5, R6, R7, R8 and RO are as defined above for

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

provided a compound of the formula B:

O

AN

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:

@) R2

R1
~0 HN =
N

Sy N\(

R3
/R5 Q
0,—N 9
R
%W
= R7 llaa

wherein,

R, R, RPR’ RO R, R® and R are as defined above for a compound of formula A.



5 WO 2006/ 089276 PCT/ US2006/ 006048 [0013] In anot her

preferred enbodi nent of the present invention, there
wO02006p8e76 ded a conpound having the fornul a: OPRRUSRDG6/006048

~JOHNiI N \ N N~ R3 CH3 O02-N~ N' CH3 CH3

wherein, RL, R2 and R3 are independently selected from

nd | ower al kyl, rein.the | al kyl may be

[O@pﬁi onal }/ig‘ aganngtyprgmg eRpOAIRGHE 0 gfher%?sémﬁ&l"@&%> thegsier
prédilaXY oy Sl havingehb fdNdR1a; @M no, acyl am no, ami do,

car bonyl ,” and alkylthlo [0014] In another preferred

embodi ment of the present inventigp, there is

provi ded a conpound hgying thg formula: 0 R2 R11110

HN i NN-N-RBRSRI‘N S02-NJ // RO R6

R7 RB wherein, Rl is |0\ LJ@LL\//RZandRSare

i ndependently sel ected m | ower Lal kyl, and | ower

al kenyl and |ower al kynyt, cwherein the |ower alkyl,

| ower al kenyl, and | ower aIKyn may be

CH
o

b

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:

R2

R1
~0 HN ==
N

Sy N\(

RS
R5 (o] R10 R11 R12

$0,—N '
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;
RS, RS, R, RS R, Rlo, 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; -



optionally substituted with one or nore hal ogen, | ower

al koxy, hydroxy, CN, N2, am no, acylam no, am do,
woantmsyd7¢ and al kylthio; R5, R6, R7, R8, RO, RILODUSERI06/406048

and R12 are independentl%/ sel ected fromH and | ower

abid/additieneilyion altéreatiwheR® ahdkRf, orRy ahé Robioizethad foym a 5- or 6-

substituted with one,;or npre _Hhal ogen, | ower al koxy, i

hiRs ng&%; °ﬁx%2?n4;§i=r%,1‘ a4 B mitesthes fprama 3 de p prsmtered ring;

apgl R? kod R Ritogere / dor 6-

addi tional | yg%r arI\eiqcta}%%glt@l‘i ve 57%8%?%%@%?9%%8;%5“ %?Oow

t ogeteed tfigr m a 5- or 6- nenbered ring, or R6 and R7,

or R10 and R11 together forma 3 to 6 nenbered ring;

and R9 and R12 together with the nitrogen to which

[0018]y ar e IatahewbestefproMembadiniint 6f tHERRERAEEvENHIB, there is
[0015] In another preferred enbodi nent of the present

ProYigedht pgppounddiagingdhe fraiaded a conpound havi ng t he
formula: OR2Z R11-10HN NN R3 R5 OR12 S02--N, Il
Rs R 8 wherein, , R2, > R8, R9 and R12 are as
defi ned above. [OO%}O | RN r preferred enbodi nent
of the present inventj onj t \g\' is provided a
conmpound havi ng the N R2 R1~-IO0HN N R3
CH3 O CH3 T2-N N, CH3 R

R® o R12

/
SOp— N\)]\ I
N s

wherein,

R, R%L R3R? , 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:

(0] R2

R1
N0 HN =

N
N N\(

R3
PHs o CHs

OT'N\)J\ "

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.



CH3 wherein, Rl is lower alkyl; and R2 and R3 are

i ndependently selected fromlower allcyl, and | ower
wabkbwrgd27and | ower al kynyl, wherein the | ower parigkg06/006048

| ower al kenyl, and | ower alkynyl may be optionally
[O@G’ﬂ)st it utlednwﬂld:ﬂprecﬁeered emiyodimdna bD@e Pprest@ViByeritlok Oth¥re is

| d bony!
e g e vnodiebionisdés 7o PCT! US2006) 006048

[0017] In anot her preferred enbodi nent of the present
invention, there is provided a conpound having the
formula DD 0 R2 RI~1IOHN r-oN Nz N- // B, ER3 di
(D) or pharnaceutically accgptaple salt,
st er eoi soi ner, or hydr eneofy wherein: Rl is
| ower al kyl ; R2 and i ndently selected from
| ower al kyl, and | owe alkenyl apd | ower al kynyl,
wherein the | ower al kyty % ower al ken}g and | ower
al kynyl may be optionally substitufldi with one or
rgeh y ni.no
L ARy SSURL S Yor DU b bl Moo i
CBHS l@verqliyl; C-H, c-(soz NH- R13) or CCON+#RI3; D
3 Ei sNor C-

I MR %ﬁ?pg,dei; G&F'\fyﬂe t3leq fogn fglgy}uanéquﬁ&wl gnd lower
Qilk SvHerdiDth- 1D RURY1 waer(&;il@%/ Kb SH{?/H

}BYI é0018 In reerred errbodfl\lflirhentsecr) glsrn!:lfﬁ\ggptlonally
éﬁhﬁgﬂfﬁ i 1@f°nlel‘?énf0®‘¢ helpgelovRaralkaxy, hydroxy, CN, NO,, amino,

acylamino, amido, carbonyl, and alkylthio;
AisNor C-H;

BisN, C-H, C-(SO-NH-R"), or C-CO-NH-R'3;
D is N, C-H, C~(SO,-NH-R"®) or C-CO-NH-R"3;
Eis N or C-H;

wherein only one of A, B or E may be N, and one of B or D is C—(SOZ-NH-RB) or
C-CO-NH-R",
R is lower alkyl.

[0018] In preferred embodiments of the compounds of the formula D,RB s
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 Dy:



methyl. [0019] In another preferred enbodi nents of the
conpounds of the formula Db R2 and R3 are
wonoepssxtent |y sel ected from | ower al kyl. [002@£T/iU$2006/006048
anot her preferred enbodi nent of the present invention,
there is provided a conmpourd haying the fornmula D1: 8
WO 2006/ 089276 PCT/ Y2006/ 0016048 O Rz R1 O HN N \
\N' N~ R3 R13 2-NH (P1)MNoPrypphar maceutical |y
acceptabl e salt, steredq]sosgerN hydr at e t her eof,
wherein Rlislowerl;N d R3 are
i ndependent |y sel ect ed | oner al kyl, and | ower
al kenyl and | ower al kynyl} wherein the |ower alkyl,
| ower al kenyl, and |l o &P a” ynyI ma@ S)e optionally
substituted wth one or nore hal oge | ower al koxy,
or ghadnaoeyticAlly, achkpRablearalt) steravdsonean) ordyydeae thereofavlmein! |
; and aI |.thio; and R13 is selected fromlower alkyl.
F Gﬁiﬁakﬂ preferred embodi nents of the conpounds of
R® LhE RP %é"i‘ﬁh@pe@&entﬁas%léc?ed R0k Mokber aﬁlﬂfl féiﬁﬁtlg\gér eﬂk&i‘y‘? Eﬁ@ﬁmer

embodi ments, RZ and R3 are i ndependently selected from
alkym,ewhquyhe lo[\m alkyl, Thwerm—l]eem'htand hoeertallomyl mel bd @ptionally

suoB Rl TR e e TR JR B ERERE oy oNEPaREs
acyladiinb &fimido Madond, lau@ Ak 1thio 23] The present invention
5i.ncl udes pharnaceutlcal conpositions conprising a

R"gg pelecied frami lgwialkyle onpound of the i nvention, or a

pharmaceutically acceptable salt, stereoisoner, or

hydrate thereof, and a phar rraceuti cally acceptable
[002Xci pi enln @aftted emBblingsmtsof 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.



[0024] The present invention also includes nethods of
treating erectile dysfunction, conprising

wadmierssx7er i ng to a human or ani mal an effecti PeTASBORD06048
of conpounds of the invention. 9 WD 2006/ 089276

DeREiPtidB2dMvaMing8 Description of Draw ngs [ 0025]

ure 1 sho vari ous co un that represe
1002800t rreFIEER | EhvS Vi BUE ROEROTER fheb o sobbapbatgante fshe
preSd@ivehAnh.0US conpounds that represent enbodi ment of
the present invention. [0027] Figure 3 shows the
known conpound vardenafil. Detailed Description
[ 0028] The conpounds of the invention provide inproved
[00R6Rr mac oKignet 2 shovipr ypiens taspainds thah esppesent erdbqaii@sitl of the
ﬁﬁgStltUted i m dazol oatri azi none conpounds by
PIESH YRRt he non-specific in vivo protein binding of
t he conpounds. The pharmnmacoki netically i nproved
conmpounds of the invention preferably allow a m nimum
ectiv t mnistered to
H)QﬁLleve ?ﬁﬁH§§S|reJhE ép&ﬁEﬁ?ﬁﬁ%d%ﬁ' gf t he unbound
conmpound, thereby redu0|ng t he dosage annunt (and may
i nprove patient conpliance). [0029] In one
Detajlpd deseniption he present invention provides a conpound
of the formula A OR2 RI~1IOHN ANN 11 BR3 \ d
[00@$]) or Eh@cqmmmﬁ's oﬁtﬂeynmdeppatyli@ iggiroyed pharmacokinetic

profpfies SvaShEfrip L p Bt Sl o MO Eirtbma SPropmra S
moéiﬂfi_‘dF thePdtsh- ép@wc zalvh@ rpyéteanﬂndlﬁg«@fthe%b&meﬁﬁds ther ein

ower al , |l ower al wy | ower al kynyl may
phayaaenkinaigally ynprgu@fk@qmnqu@ds thh n@wetlm prefreblialloyerminimum

effécﬁ% Emgllﬁto&@fhe M}go%ﬁ to E’é\ladml\%stereg]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:
O R2
R1\O HN = N
N__/
O

(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;
AisN or C-H;
B is N, C-H, C-(SO,-R"), or C-CO-R%;

10



acyl arni no, am do, carbonyl, and alkylthio; Ais N or

CH Bis N GCGH GC(S02-R4), or CGCCOR4; 10 WO
waQos/8®9276 PCT/ US2006/ 006048 D is N, CH CBORAR006006048

C-COR4; BisNorGCH wherein only one of A, B or E may
D ib&, B-HaGdSonR pbr B-00-10;i s C (S02-R4) or CCOR4; R4

|s a&gkgup having the formula: Rl 11 N (CR6R7)"- C i

(© in which each R5, R6, R7 and R8 are

| I -

xﬂ%?@? e o B n N g e o B D SO R 2

Vi-00-Bke or nore hal ogen, lower al koxy, hydroxy, CN,
4NO2, am na, acylam no, am do, carbonyl, and al kylthio;
R'EﬁwyoﬂghWFP%ﬁEﬁkanP alternatively R6 and R5 toget her

forma 5- or 6-nenbered ring,—or R6 and R7 together

forma 3 to 6 nenbersed rlng |sindependently
seIectedfromHad | ower wherein the | oner
al kyl may be opti QITTﬁPRé%%‘STf? t¥a % th one or nore
hal ogen, | ower allkoxy, hydr oxly,, NO2, am no,

acyl am no, am do, carbonyl, and’ al kyI t KCb;
alternatively R8 and R9 together with the nitrogen to
whi ch they are attached forma 5- or 6-nenbered ring;

in Which edcht B, RS, Iah@hd m8 ar8 iddepend@ntly Belécted bLIMafd lower alkyl,
enbodi ment R2 are independently sel ected from

whezsifiethe svisyialkyl @wdae qptiongllypaibptatyted wikhena ¢rengredalpgen, lower

I
ARRSTIO) SR SO g
addigsnallty or altemam\red)y apdh mge‘(hler foetni a:S—p)“r@pmeﬁﬂbe&d nng, or R and
R G Frurobtn GiTLen Rais Befepaheiootaiary H and lower
alk&zmh‘él‘é?rgthlé ﬁd&é@ﬂﬂﬂ%ﬁf@é optBthWMHsﬁﬁﬁted with 8?% or mare hals halogen,

parrracoklnetlcs msta0|sm or toxicity

lowegr pH@mrhyénbxe'nﬁbﬁ INGn ainot heylaninbyanidgecabdrgd, :mdpaafyltmo

sol.u g and/or i.s anti al ess
atr e’ F R D e R S oA R s HeathedRin a 5- or
6-rheRUEr it & 1at1 th aagtd ANS1 fthS‘ Cln PpRberfR%ntbeRimedtORBhhd R® are
Preferablei/qﬁt e compounds of the invention incl ude but

indgpeandesty ¢ Qdeﬁioméowﬁfrﬁik}ﬂ{ tors and activators of
proteins and enzynmes (e.g., phosphodi esterases such as
PDE5,

[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 ICso, 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 PDE®, kinases, growth factor receptors, and proteases). In an

embodiment of the present invention, a compound comprising at least one functional
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PDE1, PDE3 and PDE6, kinases, growth factor receptors,
and proteases). In an enbodi nent of the present
wOonvmsyon, a conpound conprising at | east onePCT/US2006/006048
functional 11 WD 2006/ 089276 PCT/ US2006/ 006048
resides ivhieh iswidatdosing dansﬁfv@p'sipﬂ@vid@i | mat preferret mbodin i€ dhe
In. a (ﬁr eferred errbodglme t he sar cosi ne derivative
N (

sarqpginedgEvatyiedigs the fogmpla CR6R7),: Ci R9 in RS
wherein each Ris hydrogen or a substituted or
unsubstituted | owerfal kyl grou Preferably,
sarcosine or a sarcgogine resid is attached to a
compound by a cov kgt & Nrf er mi nal

nitrogen atom of the sarcosine resildue or oligomner.
[0032] In a preferr embodi mentm dts t he present
invention, there is provided a conpound of the

s RS 100y B30 LN Mol o B0y Ml

Prefqrahly,t srdokiae eoh sarebeneresidulis dttachaitera @inkpound BY aaodalBd bond

i ndependent|ly selected froml, | kyl , and | ower
to th ReleyRInaL PR oA EY HCOSRAPERYF Al eOmRSr al kyl

| ower al kenyl, and | ower al kynyl may be optionally
substituted with one or rore hal ogen, | ower al koxy,
r oxy, :
Oy i A PBner QY& Ciont AT Ao, BRI B yided
compouﬁdlolﬁltt(e(f)étﬁﬁ?l)tA Ci ROttt RB (C) in which each R5,
R6, RC and R8 are independently selected fromH and
| oner al kyl, wherein the | r &l kyl may be
optionally substltut%d Wit or nore hal ogen, | ower
al koxy, hydroxy, CN, .w1 oyNacyIantno am do,
carbonyl, and al kylt

R3

(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;

R*is a group having the formula:

¥ ]
N— (CR6R7)n_ C II\I_ Ry
m R8 (C)

in which each R®, RS, R” and R® are independently selected from H and lower alkyl,
wherein the lower alkyl may be optionally substituted with one or more halogen, lower

alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and alkylthio; and

12



12 WD 2006/ 089276 PCT/ US2006/ 006048 additionally or
alternatively R6 and R5 together forma 5- or
wé-20mmee27ed ring, or R6 and R7 together form acs/use006/006048
menbered ring; RO is independently selected fromH and
addittnrtly oabkathativeheR ami Rhgbthweforial K3t or Gayiembered ring, or R® and

optlonglly substit t Wlth one _or nore hal o

R’ jogeiber to Gg ry@g Wnd%pﬁ@ltlyégg?p’rggnf?p@} H and lower
|
SR A Tt
lowat tlkokg dhyflomayy @GNSNQay amﬁtonmyﬂmmiﬁd amidg; canbanyl, hnt @llg/ithio;

ok e e e s AR g 5- o
6-rﬂ%Mbe§RégiNinF§%1sB$o@ar@mN1M6R9 R6 R7 R8 in which each

and R8 are independently selected fromH
and | ower alkyl, wherein the |lower alkyl nmay be
optionally substituted with one or nore hal ogen, | ower
[0033)koxy, hyarecnbod@hentNGR compounl haadlyd foliowing fenmdla;
carbonyl, and alkylthio; and additionally or

alternatively R6 and R5 toge her forma 5- or
6- menbered ring, or F!S\ndHN gether forma 3 to 6
it |

menbered ring; RO is |nepnde t selected fromH and

| ower al kyl, wherein tfig e M~ kyl may be
optionally substi t ut ed h one ae nore hal ogen,
| ower al koxy, hydroxy, , N@2, am no, acyl am no,

am do, carbonyl, and al kylt\io alfernatively R8 and
RO together with the nitrg_g‘e;g/éjbwvﬁi ch they are
attached forma 5- or 6- et egksri ng. [ 0034]
Preferably, the functional group attached to the

B
wheteinNhe Nwer Ryl 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.

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

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

13



CH3 O 02- NJN-~CH3 CH3 13 WO 2006/ 089276
PCT/ US2006/ 006048 in which R, R2 and R3 are as
wdebicrsgk7above for conmpound A. [0035] |In a noSPCT/US2006/006048
preferred enbodi nent, the scaffold or backbone may be
in vehiBIDRS, RA a0 101 drots biefitied gbbweetof esmpbmd B): 0 \o HN N
/1 Sot- R4 (B) wherein R4 represents at | east one
functional residue which replaces the origina

gpper azi I f e rent
00 bt by s AT ot G bl ool s B RS e 2 PES
inhiditoohaBng ¢ fomayulb€BR conpound having the formula C IS
Il (CR6R7)"- Cl RO rn R8 (C) wherein each R5, R6, R7
and R8 are independently sejected fromH and | ower
al kyl, wherein the | oner maybe optionally
' i d gen, | oner al koxy,
am do, carbonyl,
or alternatively RB

hydroxy, CN, NO2, am jg ,.
and al kyl t hi o; and P [ aI
and R5 together for or 6- ered ring, or R6
and R7 together form ,10 6 nenbered ring; RO is

i ndependent |y sel ect e(? from H and | r al kyl,
wherein the | ower al kyl may be optionally substituted

whéafeﬁlfmen?reeémmlsasbaﬁ@ﬁlﬁemon | RlRFc hf aepga%ﬁdgg@ngﬁ%\lb_

['am no car bonyl, ;
pipethtine hmattacélln}enR& thndulRE of d@epatnettt cmmpbunmby oo alengBonding.
whi ch they are attached forma 5- or 6-nenbered ring;
nis 1to4; and nais 1to 6. [0037] In a preferred
hyl - am no-di met hyl acet am de,

odiment, R4 i to
100 éfie a S aéﬁ\n@r%s 3 1 cEompoyAd gy ng the formula C:

2006/ 089276 PCT/ 2006/ 006048
i
ﬁ(CR6R7)n C N_R9
m

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

6-membered ring; nis 1 to 4; and mis 1 to 6.

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

give a compound having the formula I:

14



OOHNI NNN O 02S-N (I) [00381 In another

enbodi nent, R4 is nethyl-al ani ne-di net hyl am de, to
wagi2vm/0a9276onpound having the fornula I1: 0 o rOTNSMObLAD648

O 02S-- N (Il) [00391 In another enbodinment, R4 is

2-met hyl am no- 2-tyi nmet hyl - gropi onam de, to give a

conpound having the fornmuldg Il1: OHNN O 02S- N

(1) [00401 In Rer B r enbodi nents, inis 1

or 2 for RA (Formulg C), which isy attached to

Compound A. Preferab S WO 2006/ 089276
PCT/ US2006/ 006048 7 M a fyrther enbodi nent, the
compound has the i ng fornmul & R2 RL '"-OHN i
N \/ N
l O
os—__
N/
| ity
[0038] Tn another embodiment, R* is methyl-alanine-dimethylamide, to give a
compound having the formula II:
L O
O HN =
\N /N /
t O
0,5—N
N/
| (1)
[0039] In another embodiment, R* is 2-methylamino-2-trimethyl-propionamide, to
give a compound having the formula III:
k 0
o HN/U\[/<N
\N/ N\/&
I 0]
0,5—N
N~
| (I
[0040] In other preferred embodiments, m is 1 or 2 for R* (Formula C), which is

attached to Compound A. Preferably, nis 1.



NR3 TRSO RIO RI1 R12 SO2-N ~ N-, RO R6 R7 Re in
which R1, R2, R3 are as defined above for conpound A
we&3006R8927R7, R8, R9, R10, R11l. and R12 are PCT/US2006/006048
i ndependently selected fromH and | ower al kyl,
wherein the | ower al kyl may be optionally substituted
ith one_or re hal ggen, |ower al koxt)é, hydr oxy, CN,
IOO\r/{THz, ani H’cﬁf”gglﬂ anbofimenly il somparpdhgg the foltpveng Joramlas:
and additionally or altegnatively R6 and R5, or R8
and R10 together fgrma 54 or B-nmenbered ring, or R6
and R7, or RI10 and Ra1 mc%“eta’ér forma 3 to 6 nenbered
ring; and RO and R12] tdgether,"with the nitrogen to
which they are att3 d fdfm@a 5- or 6-menbered ring.
[ 0042] For the above enbodi merft, preferably, R6, R7,
R10, and Rl11l are eac hyRir ogepw gMoe2 preferably, a
sarcosi ne diner is ab®adhedllt o yhe sul fonyl group, and
the conpound has the foriul a;j 0 ~IOHUN\NN |
/ \W% R3 CH3 0 CH3 02- R R REH3 in which RL, R2

. and R3 are,as defi ned above for conmpound A In
in yhieh RoR aRl gropselelinedebove forowinmonnd A;RL i s ethyl, R2

5 | tRYRe @ANG RS § §1201 0PV, The, ter
R REFONRG R and B Pl Btcoondt ko O et gpg tower alkyl,
whakisnhatower Ayl nfayde opaoRdly sabsthtyidd dd e oncRirehd@t heldgen, lower

het er pat o are boron, njtrogen, oxygen, phosphorus,
alke, Fysroxhd- SN O wowglarrgmefaeﬂ%@aﬁw@yh and alelihigy and
¢ 5
S P Pp B A R P P a 3 P Hhpmbered

ringalor Bhand B ,qrUpand 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, R R’ R and R! are each
hydrogen. More preferably, a sarcosine dimer is attached to the sulfonyl group, and the

compound has the formula:

SN
mN\CHg

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] The term "heteroatom" as used herein means an atom of any element other

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

sulfur and selenium. Most preferred are nitrogen or oxygen.
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i ncludi ng straight-chain al kyl groups, branched-chain

al kyl groups, cycloal kyl (alicyclic) groups, alkyl
weubwtose2ts ed cycl oal kyl groups, and cycl oal kyl PCT/US2006/006048

substituted al kyl groups. In preferred enbodi nents, a
[00d4) ai ght Théim "aalrcylﬂrrafeemtedh@faaidal af éaydraﬂaaahﬁlﬁhmrgré@yer

car bon ts backbone
incf g S&Htg%é ﬁgﬁﬁlﬂ a &ncbr%ﬁ]é%’é aﬂ%&wﬁys cxﬁealkwtﬁahcychc)
T N e
premedcemhodtmmm arstralghmtaireordhhiycﬂadwhalﬁ 2li6/1 bas 30 mdetzvensarbon

e ri e. [,0045] . Unl e nu er . of
atoi} 502k Bl e oo ter R g, o i KPR pnd
moR&irefefablE 20 8r Rved| KikewiHeOpR ferRRl c@@fo‘aﬁ?ﬁ 1ARO¥Bm fv’-‘ﬂ) carbon

having from one to ten carbons, ore preferably
atoms ghihgieingstybure ancbmrepmﬁ@ablm have5 tﬁa@k?ombons in the ring
Stru%ﬁggcture Li kew se, "lower alkenyl"” and "I ower
ynyl" have simlar chain |l engths. Preferred al kyl
groups are |ower alkyls. In preferred enbodiments, a

substituent designated herein as alkyl is a "I ower
(0047l y| . [ olesy thyrEmbey of caghoas ks ptherveise wepidiepelarer, alkyl” as used

herélﬁfn?éaﬁ Bﬁ’ a@(@lgj ﬁ%laser HE gﬁ%@ﬁ ttlfet lrﬁ%‘gigg %Awoneat% &l ?Arbons and

group rona I'c or
mo{eQﬁdfé}aijtﬁoinennﬁo Siax| dagboyl atoranh itsshdcibyte stme(fumr Likewise, "lower

T S e e TR AR
alkﬁb't Id ﬁl@ferre@%ﬂ{b%klﬁnéﬂts Leasditene dgs‘?glf%\lt& Wreihfa 2y 3{11(21 RNGwer

respectively. [0048] The term "ary as use rein

alkylncl udes 5- and 6-nenbered single-ring aromatic
groups that may include fromzero to four heteroatons,
for exanple, benzene, pyrene, pyrrole, furan,

[0046]i ophenghe fefth d&éﬂﬂyﬁ‘ , aOURAWefoin, rBleA? Bl 8, allty] 'gﬁil?)' s@bstituted with
pyrazol e, pyridine, ﬁyra2|ne pyrlda2|ne and

an a5y STATRI (G, araﬁantaﬁeor ®evoarpmptie ew)- gr oups havi ng
heteroatorrB in the ring structure may al so be referred
to as "aryl heterocycles" or "heteroaromatics." The

[OOM‘]O mat i CThd tegn< tulk dng]"dnld Suikiytile defat toaiBatfatéAlphbtidIGroups
sitjons with such substituents as descri bed above,

ana Pu%%ﬁ?ﬂﬂé ang, BpssmsuLsHuen i fheylcyludesrriad aboye.dah Hat
con@a.lnpfﬂ)%?t fié/ Goubid glytlnglé'\yégfd(}é%kcn §0Xy| anmno, nitro,

I m no onat e, phosphi nate,
carbonyl carboxyl silyl, ether alkylthio sulfonyl

o0 o 90 B L B e rin

arotBc flokfs th-ﬂf"ﬁa? ﬁfc[ﬁde@dﬁll ze1%|t§ GouirHeldiGiBSmP %13’ SHSAPIE benzene,
ring systens having two 17 WO 2006/ 089276

pwmnsﬁ@o@rmmw@nm@zelecmmtc thiargde, itunzate, pirazale,
pm%lnepgyr%.zﬁg,rpby% %m%é gn pynm{}ime, ang\%ealﬂée.o ITrI]lergary gt%ups 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, sulthydryl, imino, amido,
phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether, alkylthio, sulfonyl,
sulfonamido, ketone, aldehyde, ester, heterocyclyl, aromatic or heteroaromatic moieties, -

CF3, -CN, or the like. The term “aryl” also includes polycyclic ring systems having two
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(the rings are "fused rings") wherein at |east one of
the rings is aromatic, e.g., the other cyclic rings
woamemsxycl oal kyl s, cycl oal kenyl s, aryls and/ 8CT/US2006/006048
het erocyclic groups. [0049] The terns "heterocyclyl™
or mbre' dielie ragy &l which te! pr moef &ibdiR age cdrBmdBto %@ﬁélﬁﬂlg rings
ri.ng structures, nore preferably 5- or 6-menbere
(th? Pﬁé%afewﬁﬁ%‘é ripg§yy whereitat leastong ofthe dagvisarematics g @ the other

R BRI o BB ER S PP f RRENie T,

thianthrene, furan, pyran, i sobenzofur an, chr onene,
t hene, . phenox thii n, RYrfo i m dazoI”e razol e,
10301 ¥ s SRS Shesgior v B PRyl Rafer 1o 216 10:
meRibetedirfigN@ruchyss ARz ﬁl@feréHI'F@l b6 AemHesl 1 l@hoée'}ﬂ‘%l ftructures

i ndazol €, puriné, duinolizine, Isoquino
inchpdee op tnfpur peietvalons. fstemaytiesaniatiorte, podumynhxal—l]eteeocychc

ol BBk yarihiR Riop B B e o R astisuzoturan,
chrpinend Kafhehd, PRendXaNiazpifole, ARLNAORAE A ole, isothiazole, isoxazole,

phenoth|a2|ne furazan, phenoxa2|ne pyrroI|d|ne
PYTsiies, RyErzinenpBimitine, pyadasins, 1r1dpb@n¢,dsmedolp,| 1pé¢1azxanle purine,

qulﬁs’l dﬁHéj lléogumghﬁ%tﬁglﬂﬁﬁgﬁl hﬂ?atla%n% ?x#;%ﬁ@%dni&ﬁ glt ir%léaﬁ ey gumazohne,

cmﬂ'dsime ptehémepgarlbazolet calboln&DpMaﬁﬂlbﬁiﬂd BrRiine by ameding
ositions with such substituents as describe

pheg ling (plhegpzigs, agsazig) phfeRthiaging furazang phepioxazine,
yrﬁllfﬁ%@[ bxol@hk ¥it¥lane Q&ﬁicgé‘lﬂ%elh dm(ﬂ%ﬁg ?ﬁeﬂ e Hﬁ?@%ﬁg{lh&ﬁ&s

fhydryl, i mno, osp
lact@ms b@ﬂyﬁts azet;@nbmsyalnd psrrbydhnomshﬁﬂtaml in;liohbs Gnd the hke The
ester, .a heteroc

bttt e o B BN OnE it posiBlemanith pugh Spbstinits as
destritsed abb98) 28 lforld@mip®, ABlog RO LUSY, Ca!ré/ﬂ{yl Dken oeltﬂfﬁ?ﬁg | dy@loalkyl

gr oup" _refer to two or nore rings ~(e.g., al’kyl's
hydéwlmnvaenytrga suéﬂlydrgl amnoo pnfykst, ehcap}non@te ghospmmue, cclarbonyl

cark$ QB0 HREBR SR SRkt SRR o o
arobc blohmadaﬂohraaugﬂfblétgncaqj e Yr e WS are ternmed

“bridged" rings. Each of the rings of the polycyclic
group can be substituted with such substituents as

b .
0089551 PR RRAE o 85 PGy L 9815 1t b o more s
(e. gamyn]oalklylst cya:,loal]s&ﬂytshmdrisydn,d/drmefWQcyﬁmlS)@n WﬂﬁtIh&WbQﬂ@icﬁ‘e
hos hi nat e, car bo 3/ car box é silyl, et her, .
car et?ﬂ%‘m% &ﬁff nipgrEgs, c- +@P€W§é areeé"'eS@fi rings". Rings that

) t
are ﬁﬁﬁéﬂr lﬂ%hhg? at@ cé’x{tl‘%ﬁﬁé efrg génf{éﬁgﬁg ?ﬁgé g]IE%JﬁDdf‘?ﬁé/ tings of

the p@lwmfcimgrwp Calndmwbstﬁm@d withsutk Blllbs'tlhEhthlG éscribed above, for

exa%g nggllat S a{kﬁfé a{agf_% alﬁwﬁ,oa)&xﬂyl #&g@&&%ﬁ%&&ﬂ a{q{x,,%o nitro,

sulfhpdryl, isio! emsdo: Rénats>PRosphirthtdeardBAGY, OR8S4A, silyl, et
PCT/ US2006/ ooeoﬁg&@ Phosp 9 W, sy, 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 "sulfhydryl" means -SH; the term "hydroxyl" means
-OH; and the term "sulfonyl" means -SO,-.
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[0052] The terns "am ne" and "am no" are

art-recogni zed and refer to both unsubstituted and
weubmiosetsed ami nes, e.g., a noiety that can beCT/US2006/006048

represented by the general fornmula: RR -NR R

or wherein RR, R and R' each independently represent a

oup permtted Dby the rules of val ence, ({Jreferabl
[00%21 al kyl Thefeeesypming’ Myammar atedyi-recagnired apdgefer to both
3

unéﬁﬁ%tﬁ?fégéégg F]gté %@%%1 g,t%mg{éﬁyv{hﬁ ggnttﬁe %b@génl?%d b§ the general
formafr: esent ed by the general f or mul a: O I -NJLR R

wherein R and Ware as defined above. [0054] The term

"am do" is art recognized as an %pino-substituted

car bonyl and |ncludes—a{n0|ety— t can be

represented by the genera for O R NR wherein

R, R are as defined above. 0F’referred enbodi nents of
W 0 t

hEIIr%lglt gg}lg%n)[ﬂno%%%&'l}ﬁg%?%ﬁl al I t h| o} &g)f ers 11?%6 gy the rules of
valgideyprefarahlp H, atkylleflienyl aliyoyle araﬂew,l angl, and keieroayclic groups.

radi cal attached thereto. In preferred enbodi nments,

the "al kylthio" noiety is represented by one of

[0058% al Ky| The @l "s@ylithino" & at-Kato¥hize @il referé (H2MBYdR thdt can be

wherein in and R 8 are defined above. Representative
repggsrited Ry theggenarst farmalaide met hyl thio, ethyl thio, and
the like. [0056] The term "garbonyl” is art recognized

and includes such noieties gs _can be represented by
the general fornula: 19'V@T30ﬁ%/089276
PCT/ US2006/ 006048 0 O R

wherein R and R' are as defined above.

[0054] The term "amido" is art recognized as an amino-substituted carbonyl and

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

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))my,-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:

19



-XJ~ R-1~ X,;R or wherein Xis a bond or represents

an oxygen or a sulfur, and R and R are as defined
wahos®s9d760057] The terns "al koxyl " or "al koxy" pas/ussmd006048

herein refers to an al kyl group, as defined above,

havi ng an oxygen radicalp attacheg thereto.

Represent ati ve al koxyl groups ijclude nethoxy,

et hoxy, propyl oxy, tetX¥-Db&tox -tmhe |ike. [0058]

The term "sul fonate" is art Tecognized and i ncludes a
whemireKyistdbdnd anrdpeesefite phessate dr Rysullfue SRINRIald R' are as defined

formula: 0 -S-CR41 Oin which R4l is an el ectron
abqy§i r | hydrogen, al kyl, cycloal kyl, or aryl. [0059] The

abbreviations Me, Et, Ph, Tf, Nf, Ts, M represent

met hyl , ethyl, phenyl, trifluoronethanesulfonyl,
[00ABhaf | uoThbistms Eakdtydhyt |allpxtyd haresed hetdimraférs angh alkyl group, as

t.hanesul f.onyl, respectively. nor e_conpr ehensi ve

defieg AOGYC, PRASE D PEITRORY e o e Slop Bt alkoxyl srops
incRia8 Mok yOlthOf H iphs oS K tdrl-biltBx B @k tikappears in the

first issue of each volume of - the Journal of Organic

Chemistry; this list is typically presented in a table

itledq Standard List of Abbr.eviatj.ons. The .
[Ooggl:)r evi a’t”il%%gnc%ﬁl?o PHed® FThI €]yt @1‘{ mgtﬁéesa? jnoiety that can be
repaRbiteyb@the@rEerd! forinaReE by organi ¢ chenists of ordinary
skill in the art are hereby incorporated by

reference. [0060] The term”sulfate” is art recognized
and includes a noiety that gpan be represented by the
general formula: 0 -0-S-6RA-ORCR4A1L O in which R4l
is as defined above. 20 WO 2b06/ 089276

PCT/ US2006/ 006048 [0061] The term "sul fonyl am no" is
art recogni zed and includes a noiety that can be

in WIEEH RS £ 8018¢rdnRirJRNEHAn, Akl @oalkyl, 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:

O

I

@]

in which R4 is as defined above.
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0O 11 - 11-R O R [0062] The term "sul famoyl" is
art-recogni zed and includes a noiety that can be
woemesasetsed by the general forrmula: 0 11 O Re{L0@8306/006048

The term "sul fonyl", as used herein, refers to a
[006Dj ety t m‘hé taﬁmn'sﬂﬁonyﬂﬁmhesﬁrﬁrﬂ@c@ﬁeh%n@ SR a moiety that can
formul a: -R44 O in which R44 is selected

beFPHﬁ@ﬂﬁ%bﬁﬂEUﬁm@@th@Wth of hydrogen, alkyl, alkenyl,
al kynyl, cycl oal kyl, heterocyslyl, aryl, or
heteroaryl [ 0064] The tern1"3MIfOX|do" as used
herein, refers to a nmoi ety Nti@ Rcan be represented by
t he general formula: 0 111 -%R44 in which R44 is
sel ected fromthe group COESIStIng of hydrogen, alkyl,
al kenyl , al kynyl, cycl oal het erocycl yl, aral kyl,

[0062] ar yl Th@féﬁ’é]"sﬁféh&@lleﬁ%ﬂ 1!@% 1£6Q1fa%ﬁfinc§1@d@rﬁ ﬁbﬂéﬁi that can be

group having a substituted seleno group attache
repfﬂﬁ@rt@dbyﬂm@ﬁmabfcymubel enoet hers" whi ch may be
substituted on the al kyl arg selected fromone of
- Se-al kyl , -Se-al kenyl, -Selal kynyl, and
-Se-(CH2)m R7, in and R7 rNg defined above. 21 WO
2006/ 089276 PCT/ US2006/ 006048 g%0066] Anal ogous
substitutions can be made t0 alkenyl and al kynyl

[008510UPS 1 Phe term “sulfonyl”, as used herein, refers to a moiety that can be

represented by the general formula:

in which Ry44 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 R44 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-(CHp),-R7, m and R7

being defined above.
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produce, for exanple, am noal kenyls, am noal kynyl s,

am doal kenyl s, am doal | cynyls, i m noal kenyl s,
wommsmadRynyl s, thioal kenyls, thioal kynyls, PCT/US2006/006048

car bonyl -substituted al kenyls or al kynyls. [0067] As
0066pd her @indlogbfiesuBetitiidns AR befm I
[ I}Iiyl m n gR etc. when it Eg%gﬁ?g()éﬁn%%zﬁt ﬁ{;myf“%rgups to
Prqdﬁcea.fgr empls; aménoajlenylsg %W@@dkmlh@mldwéb@w&e amiduialliyhisls,

B SR BRSO il 05, AR 54554 S0 Mo o

alkymylh" i ncludes the inplicit pr ovi so that such
substitution is in accordance with permtted val ence
of the substituted atom and the substituent, and that
Substi 0 .
(0P U0 etld e ol B A s SETOL Sy, e,
whstuxt locags mpre theaonenigemgstrpctoyes is inthilehto el inddpaaddm by its
defetc. \[.}%C@?Jé As_used %}EL{Q in, the term"substituted" is
OO AT EeEe 1 the S3rRe F1  permissible substituents
of organic conmpounds. In a broad aspect, the

perm ssi ble substituents include acyclic and cyclic,
[Ooéﬂan ched!taritl berindensioné that Esubbtdimyion] or "anlsktituted with" includes the

r c_and nonaromatic subst ents 0
il RS e B PR fon 3 T RROR BTkt pReied pilehdsops e
subfs@ﬂute@@&fm lagd tHeMab&itdas CidiRa the&®shtulibR Y&ultd Bea stable

per m ssible _substituents can be one or nore and the

CO%%H% of-SdMhickdogs nptaponipprayslyi wdersertipapformatiamsyehas by
reaﬁ%geﬂiéﬁp‘égﬁfzaﬂ téﬁhﬁnﬁf%e&tc' on, the heteroatonms such
as n|trog n may have f ogen substituents and/or any
perm ssi bl e subst [ t uents of organi c conmpounds
scri bed her ch satlsf‘gutt he val ences of ;th

008 er pat OfES® ?/B?i‘tnl Sybstitutedyiis copterapkpad tPén%Uﬂe all
et ol S ina

subgfttoerss insdndg eyl icpicl reschahpu ebyanched) stibbogiicsind
prote otentially reactive functional up .
het gDt er R LG ot Bttt aobsiiSno: beats compamsodisrative
subStitaéntPiehee! fop gxﬁﬁlg@ﬁﬁogeru:éséi%d%k% gb&fe. T%%Qﬁlgﬂéélbfé
aci ds, S|Iyl et hers of al cohols, and acetals
subgEpets cas¥ beengetiyas and thelseme oe differen Sprapprorelage orBhumic

con%d&ﬁhﬁis. %or%‘h@éo@gg %Els %\%lﬁ &oxﬁﬂqﬁghg@%t nas ugf gglﬁér%\é?f nV\ﬁy have
hydfdgga mubstﬁwmtﬂ&ﬁl}’cﬁ' an¥ PedssibMislibititudNevof REdnic d33oundd 2
PCT/ US2006/ 006048 [0071] As used

desieBMAIeIR HBLhon T (R GIoes B hp Beiefoptaras. Ll poin is o
inteh @& toRjRRRINn oa%l?‘nﬂagﬂ %1@%1%%%%%1&5 %'Es c%xo?‘gfmc

an enbodi nent
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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(Figure 2) is netabolized in the body to give the

nmet abolites shown in Figure 9. [0072] The present
wonvwsyon al so i ncludes netabolites of any of PCIAIS2006/006048

above conpounds. In one enbodi ment of the invention,

[oo7Hle net alelkddehaiEly, tha Vama nSdtabIRAIT @ erd @M&%ﬁ%ﬁa {3 has been
the formula DD ORR RIU'OHNN IA-I~\ ~NNJ!I R3 (D

metghelizsdan e hody) Seepxammg)an qebodifae el theanyentiopeGomneoungd 1
(Pigftp OF beilrf APl e bRl oivEIE RS S8 ip Hhes 1T

| oner al kynyl may be optionally substituted with one
nor e | ogen, .l ower al koxy,. hydroxy, CN, NO2
IOO_%Ii no, E@?P Y ipvegtiongso ehideninetabaliiss af Ry ehine 2bove
I'n‘end: L inventi :
ooty e et E1Hip R MRl B v s

repRs@Ced\by fReFormEaidls N or C-H wherein only one of A B
or E may be N, and one of B or Dis G (S02-NH R13) or

C-CO NHR13; R13 is |ower alfkyl.R[0073] In a preferred
enbodi nent, R2 and R@x@r eHh';/#dEﬂg{ndently sel ected from

erNed enbodi nent, R13 is
ites include conmpounds

| ower al kyl. In a further jpr
met hyl . [0074] Prefern Uﬁ
having the fornula DI : £23

e
WD 2606/ 089276
PCT/ US2006/ 006048 0 R¥ R11-10 HN \@)(L(Lw N ~R3

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-R3;
Dis N, C-H, C-(SO,-NH-R") or C-CO-NH-R">;
EisN or C-H;
wherein only one of A, B or E may be N, and one of B or D is C-(SO.-NH-R") 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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R13 O2-NH // ~~- ~~ (D1) wherein Rl, R2 and R3 are as

defi ned above for Conpound A, and R13 is selected from
woawsrosgd7kyl , preferably nethyl. Preferred enbedrmsmios/ 006048

i nclude the conpound of the formula 0 O HNN OS

NH [0075] Conpounds of the formula D and D1, or

phar maceutically accgpt abl e} salts, stereoisoners,

hydr at es or prodrugs ‘ther»ﬁ\@‘y,\ﬁéf( be adm ni stered

directly to a patient) Alterfqaylvely, conpounds of

\l(n;d in the body

the Fornula D and D1 be™ or of the
patient after the adm trati off of a parent conpound
or prodrug. Thus in ong gnbodinent, the invention is
directed to methods fo~Q¢ﬁWibiting(£%fs, particularly
PDE5, by administering to a human ‘Sibj ect conpounds

whezintRIeR aiid R} areQs @efib¥d adve Wi Chpor@ao dinfedit isaklcbRe from
invention is directed to nmethods for inhibiting PDEs,

lowgnalkyle prefgrably nptied, Prgfemehembedimentsdneledesth gpmpound of the
forsikiRl ect, a prodrug forns a conpound of the formula D
or DL in vivo, for exanple, as a result of being
nmet abol i zed. [0076] Table B-3 summari zes certain
bi ol ogi cal and phar magol gaircal (properties of the

above-descri bed nodifijed ourds of A Table 3
i ncl udes sel ectivity, . Knst several PDEs. The
protein binding, per , solubility of the
above-descri bed conpgunds are set'forth in Table 2.
[0077] Certain conpowsddtof the present invention may
exist in particular geonetric or stereoisoneric
forms. The present invention contenplates all such

100Z ehant  ermepdinaspE IR dhudier ond B Wb feReteatly ocptable

salté, lsleré 3 sUMRES hytiFiesl R pROdFISs tREPEDE 513% BRIt Rkier& W QHDES a
m xtures thereof, as falTling 24 2006/ 089276

patipgT/AlSPmdis £lyp egupoungs of the Fonauladdped Bi miebé formet imthe body
L] I tric carbon atons may be present in
or SR RENETRREASo£5F LPRgR PRI o B s W

uent su
embodan@ttsthe &s/engbi isabirebied tto!ikthodb iraaibitidcPDES) phrtid 68l PDES,

thi.s. invention. For exanple, in one enbodi nent, the
by a@g}ﬁ%{yﬁag &t @ human subject compounds of the formula D or D;. A further
embodiment of the invention is directed to methods for inhibiting PDEs, particularly
PDES, by administering to a human subject, a prodrug forms a compound of the formula

D or 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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pharmaceutical conposition is a pernutation of

Conmpound 2 having the structure: OHNiIi ,Nf N O
wO02&6/08%%7¢" N [ 0078] The foll owi ng i sonmers of POTAIS2006/006048

conmpound are included in this invention: Oo0 "noo HN

within@hddSp@lofthe ri¥ntion NAGU AR A¥nkletPenrbdi MomSHRy B dksent in

CH3 [0079] In addition, if, for instance, a particular
a subsaMeR apn gkylggpenndllench isemerxsy aswel a3 mizdntes drerécd, are

: ' e red by asynmetr. nt hesi s,
incfi34 3 iR 105 RARBE. BRI SHRRME e
pharresadutical gonlipasitien BonmsrinGtation bl COnmipdusEP anvihg theawtRichhe
auxiliary group cleaved to provide the pure desired
enantioners. Alternatji vely, jwherre the nolecule
contai ns a basic functpong p, such as am no, or
an aci dic functional D u as car boxyl,
di astereoneric salts foNmed\wi th an appropriate
optically-active aci & _gr base, followed by resolution
of the diastereoners thus fprnmed by fractiona
crystallization or chPdi aphic nmeans wel I known in
the art, and subsequent rgcoviery of the pure
enanti omers. [0080] The present invéntion also
i ncludes the follow ng conpounds: 25 WD 2006/ 089276
[0W$ﬁTlUSZOOG/OO6O48‘ OO o HN Opll OHNCOHNIi [/~

The following isomers of this compound are included in this invention:

[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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NHl)L%/goo  HI, / OHN N NN/ NNy NN2O
A N Q25- | N o m = . HN)%/(
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[0081] The compounds of the present invention may act as inhibitors of one or
more phosphodiesterases, including, for example PDE1, PDE2 and PDE5. 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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N N and [0081] The conpounds of the present

invention may act as inhibitors of one or nore
wohomplexds est er ases, including, for exanpl e PDBLT/USDIER/006048

and PDE5. The conpounds of the present invention can

hypeetesyipn, Q¥ brdvasquiladiReddss, dedk derd 6f the ﬁ?o%ehﬁﬁts@ﬁ@fn af erectile
d1stgxﬂndltl ons relating to the inhibition o

BPheIRRIEN g adaigistesingito @ irmean pr pOER] anvbffective amount of any of
the SB % uh t he compounds of the invention may be
e treatnment of cardiovascul ar di sorders,
i ncluding but not limted to hypertension,

g ebrovascul ar % orders, and disorders of the
(0082 geni ¢ Bor RyRqsenp ‘%‘&rlfl?"?ﬂ?lo&r cheraiep) ¢lemgnts preridentified in

didfce withen f
T s L o St CAEL B3 B89
ChepgFirysad DBy 066628 Edayl98618Fnsisie coear ebr ovascul ar
di sorders, disorders of the urogenital system and
erectile disfunction conprising admnistering to a
[ooB3ymen or Tl@é% oufls 6f tThS Ghds¥i iAPERhH vﬁﬁckﬁ'ﬁﬁre@een IRBified by the

above conP s. [0082] For%rposes of
attaphypeptitherato aftaélegkteamesesidus) fosmattaeC prieida mbdidiei n

S TN R T

optinth] phdd8ReBRetid pkfbpéiﬁw@é’ﬁét coh983]se EhBerGREBALARSy QF the
t he %resent i nventi on which have been nodified by the
&

potepcy of fempPdifind camBowid- at | east one residue of the
formula C provide nodified pharnmacokinetic
properties, including nodified nonspecific in vivo
[Oﬂﬁbﬂot ei n BiewbdidicatBucsf proptn binding mwmahbmﬁdetlechnology, i.e. the

B R RSt Bl SO Hnbf it o
solutRdl Singalel ARl arOFRLs@inptddd3dh Qn lo® g}fbgéﬁéjfrgﬂl s%ﬂftfoﬁ%?e known to

technology, i.e. the preparation screening o
onedf skilge she ot ag h:éoﬁenabmbuaw stifages skgictianks @ratpsamydfe screened
el ns fr tion.. Sur.faces i ch re resista
to iR S et Bt e AR rsor o ‘e hapman

et aD lSar\nyH@kfbf Sudfavel Hfat RedistdBe Aﬂﬁ&bﬁbﬁ‘ of Fl%'te?ﬁ@'thm Chem. Soc.
faces. Functional groups may be screened

200P=d’e?r$t §309-8304; Qpobetsy- PpSé@éﬁpf gﬁuﬁu@t@bpemlegﬁbtlamhips of
d t . .
Sl B0 SIS B By SOOFTE, S i
et aPmeerrtﬁnc SAMkrth%th&[Et NS?QJSetmﬁZ:Q‘?&orpl%ﬁ TSRk Aqueous
et urvey o ruct ur e- Proper
Buffgy ﬁ?ﬂgaw%a% 1 284 2546 aad Dt phsds S £ R ekl Mnplesiers that
Resﬁf thpr&is%fﬁronle?mhg ag@ﬁﬂe C%le L§QQ§ 202041 iﬂ?ll\@ubﬁmh% Cells,

WMtterronic SAMs t S| st ns ecl
Lan@misur%@ﬂil,ow @I36Re3dBei n fr om Aqueous

[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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Buf fer, Langnuir 2001, 17:2841-2850; and Gstuni et al.

Sel f - Assenbl ed Monol ayers that Resist the Adsorption
wohoderose@s ns and t he Adhesi on of Bacterial andPCT/US2006/006048

Mammal i an Cells, Langnuir 2001, 17:6336-6343. [0083]

incbipogstingl, or ffileddeto ndleAlésT pharndie 8E tht st TRR/SH Ebrﬁﬂounds
t he caﬁam ty of nolecules of the invention to bind

may be sPRhesied om o dSEPRAT @bh@‘m@éﬂtasﬁobﬂ smpﬂrt:@&ertsh@h@m Tna

! u e

o o, ST O SR R 531 A
resrdaeﬂ ohusslefudes inbeiporating Isuct}yremdués&&é sdsteddBOthpiriabilitpto bind serum

serum %rrponents i ncl udlgg but not limted to serum
compapeRisn d be Serymsanmongpis gam birdehelsd mith 2 feralisgaaoiety for
detbctiagi slat baies ké&ﬁ&ar??éhgg RARRNAT shi &%3609%)0 nts can be

attaching themto a solid support and testln the
usedupport for protein resistance. Alternatively,

candi dat e residues are 27 WD 2006/ 089276

PCT/ US2006/ 006048 i ncorporated into, or linked to
[008®) ecul eSur®iced RAIITREE Hsistt td AHsEpBSh of §Hﬁé1n§ ﬁﬂﬁ%nﬂﬁn are

may be synthesized on a solid support, bound
knogy} asd pEqipipaetistantt evrfegentFrastienal prpups nmorrbel spmemchtg 1dent1fy the

groﬁé\(gmggen? ogénﬁ Fe%}sfa?llt Q\grk'a sé gg é?&éﬁBF@D 58 Sbﬁapman et al.

ate Ctl onal resi
Suriveing frarSatface thatcesise etAd®rtod df @sdteihs 0 FEdn. Soc. 2000,

122 osiadi Qoipat il A Sieren ot APvue Epppiay ﬁgég%hmsyfﬁ@rfaces
thatded:Re Eﬁeoﬁdsoggtlcﬁ drabslerd Lﬁt? %(y 1 rl??%@? 882@ ggﬂrlﬂlg%teasl.

to such serum components c dse
Zwiilsiiohic &M s twi RBasttNd)rmpadﬁoArltorpﬁombf Protdie tﬁrm?n Agosous Buffer,

Laniit AR A a5 OePabs BRI Seseirhlin MpOlekgs that Resist

the QlAOsIBfi6n oPPRSSGR aﬂdr\‘.hé’ Qh&lioh 6€3hE R bnd Me{nﬁﬁﬁ?&n @ils,
described in e. Chapman et al. Surveying for

Langmuir2093, 1 He336Re#3st the Adsorption of Proteins, J.
Am Chem Soc. 2000, 122:8303-8304; Ostuni et aI. A
Survey of Structure-Property Rel ationships of Surfaces

[008T]jat Reslsdn idbetithision BE k BhcAbnd e @icWwhibR BETdds s&&pamtem
17:5605-5620; Holmin, et al Wi tterionic SAMs

resifi@iges pnengh b e éﬁmlz}éﬁdﬂwﬁte@mm&ﬁmhlefch@mqabsl@m or

e T .

residwisinrpbe attached By eithérsabsaitidoed aiRakogod oBaelefivédompound
and .Manmal i n Cel | s, ]a‘ltz‘?‘n gnuir 2001, 17:6336-6343.
or bp/d@é'ﬂerrtsﬁ&ﬂ 3 pRssetiebiungongt erqup of thei astixg corargungde For

exai‘ﬂBlecsb ﬁﬁ&fébé@l%o%‘ Ghe e@ér%le Afa Rﬁ%g&g@%Sup G c&%gﬁl!ﬁ{d ill

inthe art wll read eter lta m ca
indigite thet Gimh@roumamk be néhaﬁe;da@mmubntmlhte@ wathl dnyﬁmxrtlonal residue.

One or}%[ylllcm thé/ ar‘%l Cet ;I; \éteme(ﬁggglucrﬁgmgs \)VAhII r%cr:]o énrllzeé cft Qrcstuitabqe 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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resi due may be attached by either substitution of
functional group of the active conpound or by
woeplsasETent of a nonessential functional groupCofuskiee 006048
active conpound. For exanple, as discussed above, the
desprileskigdn ok caardihglel @EbRey ﬂlap YP uSHl 18 s6RERA l;b!nﬁamyl o|f dlfferent
i ndi cate that  such grou be either repl aced
Fung sl FesisoeiiORAAIOAT phiEIeF oRiastic gl pharmaDedymiok lordplerties

mdgtalﬁlgrqﬁ)s EclgF 893telﬁ bﬂﬁﬂﬁo%bf]@k RS dom \Munh recogni ze

roups ROWN ACtTVE conmpounds whi ch
may be repl aced or substltuted wth at | east one

r00pbl5y oy Brore B e ety e YLk ehmROBSC I dhaser pomadified o
midifiZeds MRRLBINWIASHS LMRAY P{:@oﬁ’&ﬁs Lo 1990@@@?%\35})%&8 and

conprising a conjugate of an active te 0
assmyp@mdre( @scnbﬁhntm‘@mahanﬂbkpmcmiommﬁﬂd&ﬁm V@i 2392,

activit conmpound A and at
weoREha WO QR ERR L e et i B FhterSSimh ek vl %
molebEESHNthe afBnEG 'in'd% Bk thiR@Pwih dhi B@x‘h%ﬂat sehHh %Binﬁ@ﬁ’énts in liquid
residue attached thereto, e.g. residues havi
phage, erd e amouphef wibeuad aielRulps dafsrminedel ect ed from t he
various groups 28 WO 2006/ 089276 PCT/ US2006/ 006048
descri bed herein. Accordingly, a library may be used
[0089] screeA dixeq|bitidihg biyal@dis €hinf Al R Brefokmee i BHEY phase. For
i dues for |nproved pharnacoklnetlc and/ or
exagxﬁiﬁ, R IRLE Py Reaped @gth oner genra gerBNCommRaseRts ¢n liquid
ed conpound. [0088] In
phag{ ghﬁﬂr&é%b% ?%é‘rl}lttegs]&et%hé%l id support itself is
chosen or nDdlfled to mnimze its interaction with

e ser ent.s f such _supports and
[OOMJS ay s;jg é‘é’&‘?‘%’ag@ E ‘ﬁﬂ?@‘?’ et ?"(B‘Eﬁ&lha"mg reduced
protéﬁﬂhh&iﬁg fel} déﬂﬁfﬂﬂ/ A8 Kvs: Q@el@ %és:le%?b?gd moM@aQe}/ o 883 mo s

03/ 5451 herei n i ncor porat ed reference

termppated wathi aub}'@ndetglreupsn@ femeiata gbldtshefacm A st afmmiﬂynddecules

ne or e serym conpanents in
wit (IS Uil L it EroPoL B AIR dee ec e it hsrordepmin
for eﬁ)&ﬂﬁﬂé ameuotm end mcthagateaeﬁéd/ﬁ,l the Gifacd |V§£re§&1d?ﬂ?eft\%éﬁecﬁe
mnmﬁ ['iquid ghase For exanple, test conpounds can

wnkheoset gheleseles hﬁeéﬁﬁ"i’é@}mﬁo §Patmﬂb’ld@plblﬂldt reglons on

the g&g&gﬁrafac%qg CIte? rgrﬁ(eﬁgfg)? PE@&%{&% tgﬁ [ﬁF Eﬁﬂi@%ﬁ,&% hgns

array édher dqusecbtoei sfbhlitldiﬂadimumhg albdani ttat ﬁcﬂlﬁﬁesfc@ﬂl’chﬂl‘éﬁele@ After

f-assenbl ed nol ayer of thiol polecules
a Su’f@}l @H’r‘vﬂeflﬂgotﬁﬁ% S&éfa%f’r’ém pdsandoicapipdan aaﬂ@z;pqg:ent

scanhif. f'ﬁ?eeimn%ob“-iﬁiedcgheﬁﬁ'@all Ero‘i‘fgg ﬁﬁ% d tWaMEgﬂ Envﬂﬁ bg 186?1?%16(1 by

at one end, and groups-that are esl gne
the preseticegf 2 Buerement signalf grouesdhatlesist eﬂlburhimeblmdlhg IW1H! havelo®

then attached to.the su e Via reacti.on between the
fuolgiiche?it BECRR e pG 8Tk dfrsSr Spr e s Sopal ano iced
antilsydi€s ZERREI B bibtéth D interest'if 9bMBMalBn 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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the gold surface to create an array of nol ecul es that
m ght resist protein binding. This array is then
wexpmasek760 a sol ution contai ni ng al bum n t hat PCE/US2006/006048
fluorescently | abeled. After a suitable incubation
[00pgf | od, fTheugfdhis eydtanes hé& IMAEIE ARGHIRCAR R b A

fluorescent scanner. The immmobili ze chem cal groups
pharmagokaesiisdnierssteap eitested far binslingieatential.e Bobsxamplss blood proteins

f I e naI

a5 RS SHEA ey 1R RS Rl B S oS ARGRALET nd Bepboteins,
couddbe efostd taé mayy arld protein biadRgRMctdal Ot €i n i's not

avai |l abl e then antibodi es against the protein of

interest in conbination with fluorescent secondary

I bodi C [
(0098 ' S henfat AR A in0ah B oBEALE Aol b B iddriged ta
resrtshlandmg It@B@lmmiemeéBGPb) mndlmbi'me&ucéltlﬁq:omﬁﬁl&@@educe efflux
or mass spectrometr

SPR
Wi PR G A P Rl eIr jrerieuby o b cupEHoNG Breibioa
devepinehEo@dntied SRR S G%SI ;ﬁo{rlﬁ@ eftbdtR%: tre??rﬁ%rﬁ lvﬁf%réﬁﬁltiﬁ)ﬂidmg

advant age of providing kinetic rmation on
resigfanett @GDBY hay daveloped.o t he cheni cal groups. 29 WD

2006/ 089276 PCT/ US2006/ 006048 [0091] The use of this

systemis not limted to al bum n; any protein of

[00p3iar macolied methivg conli AIoHe Lea@totaqeﬁmtcﬁ&n{dar %;Il%hﬁéjﬂhﬁgresmt
otential. For exanple, blood proteins tha

binding te ProftiaTinch &s thiphing antitiaemiing pyd Bastot ¥p And hagfore have the

AR ns, could be exposed to the array
po‘tan&%%%ﬂ%%%ﬁ%l{lﬁg det ect ed. [0092] In an enbodi nment

of the |nventi on, chem cal groups can be identified
to P-gl yc rotei.n (PGP) and
[Ooé‘ﬂer ef or glogﬁ’é lgéta]éﬁlbieélﬁeftl of idenEying groyrs thahigpprove

therdPRRTRE afht 51% (ﬁs srﬁ?b%ﬁﬂeln{%l BP&P%%%&@J@ ?w’hére rotein

particularly i devel opnent
binding gsd quwpm“ua‘ a‘re aeny\ampbrtem‘t een homlmee andi tHeindiedidg pg)tems

has devel ppe 0093] The thod
end S0 R AR Bl DA R SHeE B 1SN EARMEnO g hyentR pinding
g1ot;1ﬁ§1|(gHB(g| nding to proteins such as thronbin,
anti-thronbin, and Factor Xa and therefore have t he
potential to control coagul ation. [0094] Thi s nmet hod

00§ 5 25, U514 BT P BB Btns rvs

that&daﬂ i prow e tied solibilitgRif s@@lBidleduld! 20b@EaBRbRARMEHRYRT of thiol
di ng and PK properties are very inportant, e.g

mol BHFRLnasd Yiamaleaide FRYPP FofoEnpg ! & gid seifisce .Adset afigall
molE%lir?!Frs{) \ﬁ@h Eﬂ!r)ll&kﬂn SOt %h% §1ilds léﬁ{i' gﬁ@l&% ﬂisa? g%dg{d%h?ulﬁ? xth%r end
are thes attadhed t(atlﬁtsuffaxmewb asmetlombétiveen fherthiot emd mfahéirﬁ@le The set of
moldeuled: asre 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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that can inprove the solubility of small nolecules. A
sel f-assenbl ed nonol ayer of thiol nolecules
woeorsisgt7ed wWith rmal ei m de groups is formed at par@skae/006048
surface. A set of small nolecules with thiol groups
Thédon®t€ aglé of 2 RGuidA R fabe; ﬁre%ﬁn@ﬁ%@ﬁ%aﬁ gﬁ) gtls nE&sely

other end are then attached to the surfa

properdienalde thraniseibility l9é thah phﬁmlaﬂcgrm withitlie 11qtriq1e(sde¢ntbeor

[ .
xR i GuPRaLL AR IR APL bR S encd
at thdatrfaoe g;ht:h amle&@s €CH) LB bW mllsmbﬂlt;oévna vt 1.e., it will tend to
cul e, rg’iets of both polar (e.g., wat er) and

redworﬁ% Bbjliey pica gnall meleghlsy )Cowaéqﬂasa @he@ut:ﬁ@nmm faz wiiich water
hasQNb® c%ﬁfa@t r@@\%ﬁéﬁ it pr %&ﬁ ik B su}-ﬂg 001 %Cgar%ngl @?O@f-l), has
the two a

ds on ement are hen measu
higle Hxistcibili@rmmh waferfitee, 1&Wi1h§endl$0 ingreas@eisoRBIIRY of a small molecule.

SETEEE R Y
surfd8dsab FANeidy Eﬁbupﬁﬁﬁ§ﬁﬁﬂr896 {MoiBlER Qciucte Wl&dﬁ%ﬁ{lﬁﬁgh This

covered by a droplet when vi evve rom abov
appeasah gan bfan@ldéo wvaliaty thel effedt opsaulsilith ofamatnlicah graps hapd
s cover greater areas). 30 WD 2006/ 089276
acc%g;ﬁgﬁﬁg% l6%148 The contact angle of a liquid on a

surface presentl ng a chemcal group is inversely
§goport|onal to the mscibility of that chem cal group
[00%k h th Cpmaftﬂnd?a(%ﬁvreﬁ@r jhe abdty Oéaampllénolgptdm@mrwlthe lipid

I le vvhe
5Pt QEaI 1607 LT L3R g RO LGl obvcen
octdnabandwatet. sThaieldtivy contadt angleast,a surfece pﬂeﬁen\tmlg lchérfegl ¢réups for

of ,a smpl |l nol ecul e. Conversely,

th | ubi |
°°t%%ﬁﬁ§ﬁwaf hg?%éjrﬁl ’%91‘ Pich etRatticel msthod Joy igpking frge sets of
cheRRG gro € i(‘br'tltlelf ﬁot@ﬁt?ﬁ %ﬁfe&%n%e folgg ofd c%ﬂfﬂ%%&uc h as

car boxy I gh m sci wat er,
e., it wll tend to i ncrease the solubility of a

ets f ch cal ps .can therefore
[OO%QHSC r gnhéed)ﬁ gfﬁe&a ]été(t(’f ﬁé‘%‘)lﬁ‘ﬂllesﬁ%ﬂ’%‘@@e“ed

in thi® nietdatiyf Mez&ﬁﬁﬂgﬁlet&ﬁ{acﬂ ng[é%\b? s§l‘ﬁhH§é Jlt'(ﬁﬁfer@ﬁt ﬂ}f’sd Uefe
hydr ophi I'i ci t roach can be used to ‘eval uate

Parqu@efeﬂ'qﬂé/@lenbw losP imbthig Qaﬁe @floglﬁewh@ralD tsrtbegistribsiidn coefficient,

deEEAY e Pt ¢t b Sugh O ol SO e BE R R n
octamehtortansurnof mectﬁhbeﬂtﬁtlbﬁbgﬁ AspEEiedof the CHRPORIH ih tvh ¢} at
.coefficjient of the conpound between octanol and

variQus RIS Gertactangles Uf@aﬁ%?ﬁ adifferent Rblwtherpfergoffee the possibility of
anquﬁaﬁ {ﬁ@g;g$@?g§gl groups for octanol and water

erefore o rapid, enpirical method for ranking
| arge sets of chem caI groups for their potenti al
fect t I P a conpound, [0097] The pH
[009351 pende 3@%“1[;‘?%3? ﬁ% Lipsereen capdidaieeqmpayngs, fﬂré’@?l’é%ﬁaﬁé}’ to
be a@@@dl? §1@s?)ortb(‘l‘ adrBbsScelBhaabkRas aﬂi@%}ﬁ 'o@%tﬁ&r CRAEL to such

angl es solutions at different
transport. For example, it is well known that pharmaceut1cally 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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par anet er equivalent to logP in this case is |ogD,

where Dis the distribution coefficient, defined as
woOheooroa®276 of the sum of the concentrations of parius2006/006048

speci es of the conpound in octanol to the sumof the

nn;qmﬁmmaém@afes Ol efthAnceSsisave 6f adiie tﬁﬁgﬁbgtt’t%{afdé tH&f §le of

various, pHs. Contact angl es neasure di fferent

aCtlﬁPIsaIW%ﬁ@F@rt@gélfaﬂﬁ?oﬂﬁi@mﬁ&gtemﬂaptlgn of an equival ent
nmeasure to logD. [0098] It will also be useful to

screen candi date conpounds for their capacity to be

[0082]t | vel yThe lamipis bhedf the et diFBEllt ABIEY R eSaRRblsRldSo
tance to such transport. For

or forr their reb\fé?
Pens%tﬁm he npyroyascyjar JUngHeRmRIE Ralit A5 SPRBELRY &Y Refivigdwnsporters
thatad?'é froS@P fRponsML mlé&nﬁ%aﬁ%&ééﬂlése&t LB htel'i)?élgx. The paracellular
effectiveness due to active transport of tar geP
routey(hetveer e¢ll BIIIC@)IISI) fsardt ywaﬂabhﬂb amtlsn@iécmdisabmt adpitel ary

trarfRHA Sy b Ry P B L pStoalti Tplocilgnio dprees the brain,

such @s Béﬁz@@ﬂaz@n‘i’e%; ;ygfotphé{tﬁh Yo RUKY BRI R%enbtife cell membranes.
anti-cancer agent fromentering the central nervous

Thesipgfprtriinyentien iﬁecqrmlhmléh theshaanh &arlchgminapgroups that comfer

proffhd desistaft AHUEVGE 40 L EIUE ISR BBESHIL SrREiR e

asscﬁ!il‘eaedlwak infudédutss shiyh ediha fb@hﬂ)@ld@@ﬁﬁbé/ €hif FeqRirbd Hl%h dosing to

tra g towards their site of action, and/o
acegup g3 he k@get RaAFRRaeofbingding toescging érmm%\cl“hwmwbggqescnbed

earl-li-éi‘ ?oxk%ﬁ@iq%nﬁﬁ 218 Phidddfs cﬂqﬁ:%P thfrﬁé St {d S Lfr%%aéno'iecules for

ec es to penetrate e ne
1mnrw¢duemcanmetihguiﬁbramm contain very few active
transporters that are nostly responsible for clearing
smal | nol ecul es out of the brain. The paracellul ar

[oo1ovyt e (bet weetvegl }nddb'lns%ﬂeﬁﬁ%}e 43190k, @bglr erngor{o?aycrs of

smal | nol ecul es, but onl'y the transce
varippsheedifyhese &ir| evn]@amrampve Chzspsitediphgrmavelteelly estiteo

the brain uch zodi az
sy S el BonoRY e et ener il B e SR srabrpused t
evafliate actied @atspyit BY SibistaABed WetWQHRRL i RinWiahd tHeHoSBRESR When
for chem ca %éoups that confer protein resistant and

plated piag pyrfaceriic aliavsnthe flow Qfmla‘tﬁrlaalm epival tp rbeioéattnral and vice
ver% agh Qlls ﬂﬁﬁ%%l&%?ﬁa%&ﬂb%g % %‘1 gaﬁl bad h?(ﬁg) ﬁllgulagec%lgramloglcal

enzo I azepl nes I's requires
absdrption el Hla-ragalahellltge i’ alg&h@fexbmpm ﬂ@u&@bl‘ﬁﬁf dapiiREPERIoNE] al

cell (B IrEa R b SR SHF pRIBPA (o abiaks 4GP tIBSMOFt inang optof the
cent?aﬂ%lsﬁoﬁ@ %%ﬁkln? Cuh et %{aml%gpf{ QU deli R Pﬁﬁ%rﬁirﬁn%%c}n 'k floma

br ai n. 00] Sever systens are aval
cells nipirthei, mm&awtﬁy@r&ssmg pantmn]aotran@eftbr pryfedss, cah be estabhshed

usin fBnfEered BB I8 bxeinlss SRRE RS P200BG PlgleF em Sieadiused a
doubleiRatfestad I\ﬁ@ﬁﬁ—%ﬁ}ﬁéanﬁﬁlﬂuﬁle?%@ll Rfortd 854 fo%tudy 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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eval uate active transport of substances between the
intestine and the bl oodstream Wen plated on a
weuodease7ehi ch all ows the flow of material frorCcapiSemb/006048
to basol ateral and vice versa, such cells forma
frofni 16 @gnaRl anteedonsiietedtirgihs ©2 datbraiis rda@dSih 'th@trsm cells
physi ol ogi cal absorption and bio-availability. In
see ?ﬂv)]tnt?@ ArtEIAMINEIXpuse brain capillary endot heli al
cell (MBEC) lines have been established to eval uate
active transport in and out of the central nervous
tem Anot her le o such i s HT29
[O(ﬁ ﬁon car ci nglr?rla ?GCtFB} tHjE§en WBF}Z}}OMP@ lgt@é@étﬁtacaﬂy
accB;&tﬁElb @urhpbstﬁcﬁrﬁﬁﬁlﬁﬁlﬁ E@ﬁpﬁé’eoé BeRpewaniPerReiabihahe gf one or
al

using transfected cells. For exanple, Sasaki et
moy(ozqf compaungs of th @gse: 1gy|egrytog,stgqlu§mg but not limited to the
f b ] d ne .
con%)n sggi/éeslr':t"i‘i%ho%l agat%fjg gnc?ﬁgggs}@?{ téftﬁeaﬁllgﬂfersﬁ orrgﬂé&eﬁgo gether with
one[c@@ﬂ;ﬁaphmnaeeum:nny aecepmbteeiatnen@ (uahﬁyfeﬁﬁmm @O UASE

d létlllzelg) pernmeability. Alternatives
eSf@iﬁ da it 81:9&7 ?‘c‘ﬂu%‘%l@amP%lFI%& Qfrthe prepeits|ieveption may
be petibNe f&ﬁﬁfh‘%&?f'& ad@RthidPEbH Ql?sohgf;(; Rl?ilgd dt%g@, {Rbmdsrfgdthoge’ adapted

organs of the digestive tract
for Q@cfel{lo&@m (Y9 i1 adsnﬁmﬁmﬁﬁ M&xampm;rﬂfeabhar(hqmbﬂs aingbn-
econ i tuted or es created jn vj
aqub G oh b SRR, U S ARGl eg e s it menss and
syste@d SRbrpRioRlusek hﬁ)vsﬂfe@ss gﬂa.tnuleg ViBRiek G5t a%ﬁ&ltf?ﬁ%% the tongue; (2)
phar maceutically acce& tabl e conpositions

PmﬁmﬁﬁW%%@n@ﬁﬂhﬁtﬁpéﬁ@H@ by s@lfcutrpeouse indrapmstulat intragemyus or
{ ]
T T T

forraldatien; Eﬁ.’h)doplhﬁl&@pﬁbmm for ek e 1E| S @8amf SRt R @ controlled-
t oget her with one or nore g) ar maceut i cal | y accept abl e
relegserhaf s SpLRy dpphiebto)theslandd) mtrayesinally grantrareetely.fetetample,

e [ n
o R o RGO IR, (Pl IR D i o
nasalywi ni stration in solid or liquid form i ncl udi ng
those adapted for the follow ng: (1) ora
adm ni stration, for exanple, drenches (agueous or non-
aqueous solutlons or suspensions), tablets, e.g.,
[00103pse tar get emthelhEask uaﬁﬁdpeut%m&lem%'ze 2Bt S &t{lex%m
absor ption, boluses, powders, granules, pastes
meagpBiaf anews of e sompeunds m@aﬁ@lal,(@)conmaslgnn eomprising a compound of

| ex.a subcut neo
the R SR, Phheh A F TR E R B R BT RY Bierppicagfct in
at lehstra mquphlanomost@tslm &n seihial | h@re@ﬁon&%ﬂﬁﬂéﬁtﬁ{bk 18fio applicable

sust |ned rel ease formnulation; t opi ca
icalitreghment -8 agasepplde sids eéﬂ"«@ﬁ émhca lerie aryimedisal tgeatment.
cont roI | ed- rel ease patch or spray applied to the
skin; (4) intravaginally or intrarectally, for
exanple, as a pessary, creamor foam (5)

[0019dbI i ngual | y The phrase Uptaryceutidlist acanstsle il dnyplowsd Heldin 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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nasal ly. [00103] The phrase "therapeutically-effective

anount” as used herein neans that anount of a
woaopmayxds material, or conposition conpri si NngPaT/US2006/006048

compound of the present invention which is effective

[00@5] produci ngT a@%ﬁﬁ‘i’ac&ﬁﬁdﬁ?@i&%ﬁa{ﬁé E;?rrl 1 2 us@ herein
at a

| east a sub-popul ation of cells in an ani ma
mesAIEBREuE e bt jocentallr nradgriad, capyriositiabloe velticleasweh as a liquid or

el . nabl e .side effects . .
oo kA TR i AR QIR0 L Lo, i
or i sisagate phrastericaeitd)] eradolyentavepdudti® mitsifMRheNed in carrying or

herein to refer to those conpounds, materials,
transprrbag ithe Bhiect earapsind dissages prgaREoTaRItEd ofitee badt ki another

' ' y thabl.e for e.
el 008 i IR APl cp AL AR e i
congprakibiel witlwilietothapxigredignts of thetfatniwatioradd datod ifui @&A6 MEpatient.

Sordd! ot her obl equ [ congl [ cati'lons, conpensurate with
o X ) et EraA S P PR RET S 5 BLarSBCECo D PR lepaiors
inclﬁ@%?l U$RRERE, A0EDLS actb @) Lirbseli RABIRS]2) starches S\Ig]célragicr?m starch

"phar maceuti cal I y-acceptabl e carrier™ as used
andrpotate starohh &) waldoss, eed Ity dercadipes biah asapéiuimadarboxymethyl

ccURFR3R ol 2L LA R ot Pl et o
geldtind (7)calo] (8) tdipieNBOUER bt Bdcodduetbikid sAppdsittfy Whed! @ Sils, such
or steric acid), or solvent encapsul ating raterial,
as PRI P etPtionseed il paffower o, saspspsonits iolige phecozm bjl @nd soybean oil;
. [ f e .body.., to )
(0FATRAL Mot EOTRBNE BN (10 pPSPlr HBd ehBER Elbith dpannicc
and polytettiyberitatymet(aD) @ters, Butlhes akylstedi adibithg lagarpan) A& (14)
b f€N|.th the other ingredients of the formulation and not
UHPHP R PRI SPC PReghst ey droxdnandalymiies hyfroxeclP hlginic
aci%@%YR%%nﬁ?é'eW@aégf(l %’o‘&ﬁﬁ@kﬁlfn@é{}?%l%ﬁ%%a f’?gcﬁm&; (19) ethyl

carriers include’ (1) sugars, act ose,
alcofiply €YY ehbeffarad sadnéonst A1) pobesthsspolgerbormsesandfor st ar ch

n ofato rch: (3), cellulose, and its derivatives,
e A S A g
phagedckutis eorgidhtioat.! ul ose acetate; (4) powdered

tragacanth; (5) malt; (6) gelatin; (7) talc; (8)
exci pients, such as cocoa butter and suppository

waxes; (9) oils, such as peanut oil, cottonseed oil,
flower oil i [ i o) il and
[°°@§§bean oi | ; As(%ﬁ?‘igrﬁ%?g%|°‘§r,t%§S}éﬁ”"gém%nr“g%f;tﬁ%H%esarﬁ;?%’lp?unds

may(cszl)aimf) bys?t] ﬁ]lrncﬁmm lgﬁﬁlpgi;tw?@g i)amincf&f élk?l@lhingmhltkﬁdhlus, capable
an e e yco| ; _esters, such as e _
of fiing &%%C%Wﬁ?‘f%?%ﬁ?@%;sa w}thé?aawaceqt@aﬂyw%h{%@CldS-

The 3881 " pharn? i@yl ' y ' : ]
ef hydr é’?&‘ i d ea;q:%{(ilti(ga)‘ﬂyarHIa S‘fbﬁiﬁ% d E%%i g{ @1291%%’ e%§ ?%fg%esﬁg}&g@ahvely non
toxiguanergani¢ 7J oigauicanidadditionmmalts ¢A&ympdundeof the pedseiiti iovention.

ol BB B S e o )
man{fjurdk pesceBr by ¥égar AFREcHRL & paKESE BRGESuRTH Y £eitbn 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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pharmaceutical fornul ations. [00106] As set out above,
certain enbodi nents of the present conpounds nay
woanicasye7a basi c functional group, such as an ROTAIS2006/006048
al kyl am no, and are, thus, capable of formng
lauilFREEE shEOA d/tha Gike. qsafblf@f &@ \Ee%%é et al. (1977) "Pharmaceutical
Phar nmaceut i cal lf/ accept abl e aci The term
Salisph Phaed- & 19 accept abl e sal ts in this respect,
refers to the relatively non- toxic, inorganic and
organic acid addition salts of conpounds of the
present invention. These salts can be prepared in
[Oogcmu in the a@ihe phmmloailwmepﬂable@alts bRthél asRgR cb@pbunds
facturin rocess, separately reactin
incljF e B RRIORe 1948 oF AYRREB B HON s o8 tscboepounds,
e.gf BoM MnldxR stRAdiabt ﬁo@aﬁﬁrﬁcfdso ok Qﬂﬁlﬁﬁ@'s‘ﬁ 1?861%%?5}911 nontoxic
|solat|ngthe salt thus formed duri gsu sequen
saltp mthdedhosemnvabﬁpmsemgamlwelds atdhsasihydtastibridaghydrobromic,

om d dro bi sul f at
sulfS’ SRR, FFomnie i, 2id B8 15 inaThe a1 pishassd Fom organic
acid¥aubh badRtic, Iﬁbﬁl@h@t Succin®) gBlcBlic, @%ﬁ@albalc L3t &bRaric, citric,
phosphat e, tosy ate, CcCi trate mal eate, funarate,

asceiice PRIEEC, m%lﬁltcrlaxdéoxmqémypmnblacemegMG benzoic, salicyclic,

d 34 2006/.08 276

B AT S R L e
disdlfonéx, okS&e isoﬂﬁbn1e,xamphce11kd3er ge et al. (1977)

"Pharmaceutical Salts", J. Pharna. Sci. 66:1-19).

[ 00107] The pharmaceutically acceptable salts of the

subj ect conpounds include the conventional nontoxic
00BEEIt S or quatgwgy
T o non XA LBl e g en TR S8y contn
one@x armp ecidisfuhctivoal/gntpommd) tnsrirexambless] fosninp phartteaceutically-

s G sl o B R eStaBibyeiier e 4 phpanaceutically-
acc@iﬁﬂﬂ@ Bl €n thBd inktenced Réteishs thd ﬂé%tlv@l@'%ohb@xé Sinbanic and
ared fromorganic acids such as acetic,

pr.e
Orgzm%gass Rrdition salés ofi compgnydsfithe prosend inventivmcThase saitl dao,

hke@ﬁ%tb% )}Jyﬁ%alr&d ztn’rsjz 5 ﬁ%}] Sagg’lre}?lsgatl(%ﬁaﬁéh% gf thggﬂ%e E’form

marm&idtumrg progess Sirllfyaﬁpdrately réa@B@ithx pReRcddtnp SuHd® it free acid
t ol enesué]6 ni c, t hanesul foni c, ethane “disulfonic,
fornp wiih acsuitalls base, Shed as{hgih Y%@Xlﬂiﬂnkférbqn@@m@}carbvné‘ﬂﬁra
haf@R88ticalllYcePTA ﬁi%%a _
P cont alilcna1 5}or?g or !rslmr e lgé:tf%p%@uncﬂ%ﬁa gr oug@‘1 anéeutlcally
acceptabde ommo(palpmw eseocindﬁrymrltalglaghmmc Riepiesaithtire alkali or alkaline

b h | b
carf] S8 Ban A 0 Ty o W BIPTGAT HEB R G2 plgmimum

saltd dhdithE HiRe.] R%@M@a‘iw@ RthR dfinkdEsehfll B th¥ %ﬁ’na?igﬂ oFB2deC:

inorganic and organic base addition sal
additigmpseltmiaslude eﬂlﬁ@npnfe sleathylaminenethplencditreme, sthirtodamian,

dletfldnﬁ?a iR é)?&%rgzréﬁ‘g SIIIPS r(?gh eu, fJornextaprﬁolea e.rgnei € tali.? guip?a .

[00109] Wetting 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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manuf acturing process, or by separately reacting the
purified conpound in its free acid formwth a
weuidsasdEe base, such as the hydroxi de, car bonaPeTmis2006/006048
bi carbonate of a pharnaceutically-acceptable netal
cation, with ammonia, or with a pharmaceutically-
acceptabl e organic primary, secondary or tertiary
[ooamdjne. Repr esepddbley 61 ﬁﬁa}fﬁhéeuﬁfzal? S ebtdble a‘]ﬁﬂ{)iiﬁarﬁg defude: 6))
i nclude the lithium sodium potdssiu
Wa@agﬁb@ﬁ aniloxddantssueh zmmcoxbwl etcsd apsieinh hydinok:leionde sodium

b1s1§?£«% 1%%13%}3{3%}8?%&@%?3'{)@111 ail}f*;llﬂgﬁ;rféé)tﬂhs%l&b% gl?ttlom ants,
sucﬁlaehétbk@ﬂb&mnaﬁé ibﬁtﬁﬁ@@hﬁ\ifbﬂﬁm@lé‘@]ﬁ&ﬁ% ted hydroxytoluene
di et hanol am ne, Emhera2|ne and the 1iké. (See, fo

(B I&)aiﬁﬁlt@n Popybead Rlpha-deqephgrol. od ttedikeywnd «30 gl@@@hclgtmg

s it 20 LUNCHAAL S UL B PR Bt i

mn@gbnqﬂmncahdaaﬁhagakés coati ng agents, sweetening,
flavoring and perfum ng agents, preservatives and
anti oxi dants can also be present in the conpositions.
35 WD 2006/ 089276 PCT/ US2006/ 006048 [00110] Exanples

[00®f 1] phar maceut F&alipioas 6?%31?&%@&%1& dadhde t'hgge! Hfi8bie for

(1) water sol uble antioxidants, suc as ascor
oral gpsgl, tepieal éimhldm&h@cail apdisuleljngsiel)j ngntak ive gifilzenel/or parkntemal

s AR SO TRRLL Rt Bt 8 st m anc
mapbé plepired bmady m@s SlIEroBi/h thddatt Mh%a@&iacy The amount of

h droxtoluene (BHT), .lecithin, propyl gallate,
actlé{F Higsediee e en, begombingd Wit & carsigymeRyiahietpipduce a single

L AT T —

admmstrwam Ttmambunp hf)amive nmgecaemdvmemehrt thecdmbiged {vﬂﬂ 3 %4rier
For.nmul atj ons of sent_invention include those
matgtialita grodues p smg osa gn will gsperally be thef arapyief of teeegmpound
[ r I I
2Rk B bbb R GeRg N Ul Hun@36 561 G0 his amount
willyeegseimre @bout Whper aosmebotiorinetgimine payenh of gutep aﬁ@ddlblyt

he art of pha
pro Ao bR o eh AP RSP EIE RO P Pout 10 per
centMotabod 303k icet. Mt erial to produce a single dosage
formw Il vary dependi ng upon the host being treated,
the particular node of adm nistration. The anount of
active ingredient which can be conbi ned Wth a carrier

oof@jerial to : ]| . .
100 géneral |y be%%g#&gﬁgllﬁ)%?ﬂ%n%t’ %e co a‘%ono tw%ﬁeé?{lt mvention
conprieci ameesccipidrit aelagred fiom thé Rmip.cofEndigad dyclodetktrif, celloses,

y hundr ed e@‘gr cent, this ampunt  wl] range fraom about
ipogpesyHcells fermpige 3gents erf-rhileyacisnandnalaenic eriers: ¢.gepolyesters

and h})egf‘éﬁlﬁj}}dﬁ%s anRa&hRY, @9#(1/ of %’? g}é;&‘gﬁqflv tiBf" irg@é}{an{ ng(pd%h!lents

0 "per” cent, nost era rom about
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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cent to about 30 per cent. [00112] In certain

enbodi nents, a fornulation of the present invention
wOoaQoprissxes an exci pi ent sel ected fromthe groupCT/US2006/006048

consi sting of cyclodextrins, celluloses, |iposones,

prep‘me& Ibly @nfformtiyagd &tﬂﬁﬂitSLy ‘tﬁ‘m@mg ibtd ﬁs&ﬁ:ﬁ%’a @thound of the present
yneric¢c carriers, %B %ﬁesters
1nV5‘6tll%‘ﬁﬁ]5’/ Hewid arriegs, gr in G derksadid qarreerproebeﬂuc and then, if
i n enbodi nents, an aforenentioned
nm%%%ﬁGlé%ﬂ%ﬁhgg(§E%§ oral ly bloavallable a compound of
the present invention. [00113] Methods of preparing
these formul ati ons or conpositions include the step
bri ngin to associ ation a c ound of the present
[Oogiﬂent i 0 I%?‘ilﬂlqnﬁé’%ﬁ? IRy eRtion sptab %.O@'«H@ﬂ@nw%@ww be in
the THIE 0 AEHEHIES CHcHRIHAMI t%Bfe% 1dz8
ef or rrﬁl ations a(;ee E VO 2 /58%%%(@%’%(? BE%S%P%S&%&?HY
sucgse gad é@cmﬁfﬁmgﬁ@nﬂﬂypmﬁi, reranvdise bryastar sioﬂlgldmgariarmg)ensmn in
t] 0 und _of th ent invention wt
o FRESE A R Be SRR P o7 GF P RGHF Sb et LapiiGRid Srglion, o
as dnadlfkir cdRGrupheas paﬁtﬂl[&c(ﬁﬁﬁﬁbﬂ ineStsaRS, RACH d?éftﬁldéiﬁt glycerm or
or

[00114] Fornul ations e invention suitable
Suckss P AGACTY B¢/ aF sgRowRyVashes and thelike, sach @ffntzualps@l msdetermmed

e S| ng a..fl.avored
amREDE% SonBbir hBLElT ny AEGHE, k54 Dy BuLlYEl oo o
the pm&dﬁnsvengbm malyeﬂsso teradasiniatessl dstd lus) Eledtustisdgiasieon in
an aqueous or non-aqueous liquid, or as an
oil-in-water or water-in-oil liquid enulsion, or as
an elixir or syrup, or as pastilles (using an inert

[00PESe, SURR0BS d8&lgd fbihsTdhOiny6REd For Sfal F&Hdﬁﬁ&&ﬁoﬁ (psules,

acaci a) and/or as nouth washes and the
tablgtsnpidis.riragpes pomaldest eranillssdrouahesmnd thé like)ctepotividingfedient is
invention as..an_ac redi ent

i Bl R SR U B B o R kool b o ciate or

dicActinylpkiaey add oal3obfusie f6tlodahsal Y filérs Bﬁéﬁténdew Qddpds
In solid dosage fornms of the invention for oral

starghfifi 14F196%: §14T0%6, gBIEpIR, magnitol; ansl/en %11019 Adifls(2) bmdgxsesa,ch as, for
exapBNEIEEBoc R AL Aol AURNRS At BELLISPhyre SR8 bheRe

and{mln acemwt; €3t umadctantsa subpds iy Rral A4 idBirBegratindagdnitss AgbhiNagar-
te o di cal ci um phosphat e, and/ or any of the

agalf’ Bﬁlﬁlm fRgoonats ppiafq %frféme?a %tﬁwbn%lgméc acid; CRItE sﬁtoateemﬁ
sodﬂuﬁ?éa‘%&lates %‘Sf)rs‘aﬁﬁmngéﬂéﬂ%ageﬁrsg%ﬂct}loa!s gaﬁ?ﬁjﬁ ) gﬂsofpcf %

acid; (2) bi'nders, such as
aCCQiGmt%s; phet dnyueiiary esejonil compesnds @,ﬁﬂ atuifactarpgIsysh ay |

ucr,os / or..acaci a; humect ant s,
poldiin “d quai}!!’%f lst‘ﬁt?te'd{]ﬁ g eentigs “%g@ﬁt for examile. £5ty1
alcodgR g}yc%@monSQEﬁhﬂéW&ﬁBﬁfcesurfﬁ&taﬁE Q89 Eb.sto%n@sc &uch as kaolin

starch, al ginic acid, certain silicates, and cf

and baptpwiimelay; (Pblubseants,isueh ascaksy ohlcigmesyemats, msgmhluasstearate
solid® ﬁ&l%&&lﬁne gﬁ)coé,bs%%ﬁ{%ﬁ hauryl 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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accel erators, such as quaternary anmmoni um conpounds

and surfactants, such as pol oxaner and sodi um | auryl
weubdeasez76 (7) wetting agents, such as, for exarpiraiS2006/006048

cetyl alcohol, glycerol nonostearate, and non-ionic

usiggisdch @kaipichis dsGact@eeR BNGBarss MW as K2R nidlecu@tdyeight
bentonite clay; (9) lubricants, such as talc, calcrum

ay; (

Pdﬁ@%ﬁk@ﬁ%b“ﬂﬁ@ﬁ@ﬂﬁdﬂ@stearate, sol i d pol yet hyl ene
glycols, sodiumlauryl sulfate, zinc stearate, sodium
Stearate, stearic acid, and m xtures thereof; (10)
coloring agents; and (11) controlled rel ease agents

[00316]h asAdrlispoyy bomedeby ediptessieh btinokkng, bptibhelycaSi€one or
sul.es, tapl ills, the pharmaceutica

of ca s and § .
OB ARG b1 RS- T ESAY LI BAY PepRGAgEmEin GBI E
OB BRSO BT UG0S e B v
disigiegwbt 000 6x 0888, 76 dRAT$taiSh GIBHLLOG G ossuisiked sediam carboxymethyl

cipients as | act.ose.or mlKk rs,. as Il as high . .
ool {IFRR b Hie% R s O AT Bt AL MaEFe3h et o aruid weolding in
a suifdBlbkhdchind BRLGire BEYh O WERAG! M FRURR nETFLRIY With an inert liquid
. molding, optionally with one or ~ nore accessory
dilyenlyr edi ent s. Conpressed tabl ets may be prepared using
bi nder (for exanple, gelatin or hydroxypropyl nethyl
cellul ose), lubricant, inert diluent, preservative,
di sintegrant (for exanple, sodiumstarch glycolate or
[00tYHss- | | Therbktdandwthar dobidyiorigebrmeef theiplgiaceutical
surface-g tive or. dispersi E% ggent. Mol ded t abl ets may
composiiion o @emsaﬁﬂr}@mﬁwnaﬂ@ 28 dRieecseanstise pillyind graeules, may
tHoh Sl POVERFRCs PNt b | ' id LG
P Nt L 001 Fo T e MRS e%%?gg%éﬁ%lgh%?hégﬁ%n%%‘?%gs and
othgrgoagngstwelhiengytreinthe phrrineeguticelefopmslating ag. They by also be
resent invention, such as.dragees, .capsules, pill .
forrfig 55t FURrOvide 1o g aMale Fass b hegcve iBiepiamt fherein
usingd, fdr cR@apleNBHdrarhropidmkhyl 881RflosdSn QY BIg frofRRbANGSHrENEe the
other coatings well known in the .
desigerbictracepiofide othep polymer niaiiceslipoverags anjorahistospheres. They

vid Low orcontrolled .rel eas
0 RS0 0 A RRLI LR’ AT STl o
exatnpl; Gityepion pirongt byhctatd-teidining filer, R byiN@driiaRey te@hsing
to,l{)r ovj de ]%he, desired rel ease profile, other pol.i/rrer
agents i thederm pf Herilsselid sempesitionsoriet praresdisspied in wigyilepwater, or
l.at..ed: i . -drij . y
R AR R G o
alsogppiaualéyr ¢aantain bpianfying ddehtsend neay Heyofianoatpositiah ithd they release

steri.lizi.n agents in the formof sterile lid | .
the VeS8t EAIGHL) RHe A RESTPrER Yo atn npriora o e peteaitestinal
tracQ bptiSKUNE, B H\@dlayet Mdrner. | 1 B ki i
racbe? _cl)r e use. Th%}?e cdé#rlg%s%@glﬂ%bé&%yﬁ giﬂéﬁg] ng{lsiggﬁgﬂg%ﬂwh ca
be userhinglude pplmidrigisnbstanyen and waxesnalhebetivf ingrediEmp cai 4lsobe in
micxtohgﬁcaﬁgl?%ec{ Foln%?lsi%ppropriate, 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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the active ingredient(s) only, or preferentially, in a
certain portion of the gastrointestinal tract,
woptiemeed7by, in a del ayed manner. Exanpl es of eabasiongoco4s
conmpositions which can be used include polyneric
fonﬁsl Hﬁﬁy%ﬁﬁﬁq a8 ANBxes corﬂﬂ@n?fﬁisbd/ﬁl ihBgfedichnk, f%@é‘xaé&hpﬂé’ water or
in mcro-encapsul at ed appropri at e,
Oth%rrﬁel\@ntsml@bl&;zmgﬁserﬁwvbeln@@éiers@ sech asxetliyprlenhel, 1sopropy1
alcc[l%@leﬁgjl c!nlbggétg %ﬁ?%@&a{eoﬁé@ fa%o E,ah Baﬂrgeﬂéosatter %tropyTene glycol,

|hven I on i

1 3-;bha,ﬂ¢m0§yﬁdl cdilsl (in pertepirabitonessd, sioaRgnutddeh,0RmM| Slive)8astor
solutlon§ suspensj ons, syrups.and elixirs. In

and SaSATRG Q)+ Byearel %@h%owﬁmh@hmolwﬂwlqm@m@w@a@@y acid

esteggsoyggr@%g é&?&%&@re?ﬁ%éﬁzoom 006048 forns may contain
Inert diluents commonly used in the art, such as, for
exanpl e, water or other solvents, sol ubi I zi ng agents
and emul sifiers, such as et hyl aIcohoI isopropyl

[OOQ%SES: ’ et!ﬂ%ﬁlergglg o o&l%mp@c togs} %&ﬂ %nl%lglude adjuvants
sucl aﬁw@tﬂin}gbg&ﬁs @Mﬁfmn@bﬂcﬁslﬁpéhdﬂfg’ ddefitd] lectGRtd PRSES,
groundnut, corn, germ olive, castor and sesane
COkEHES?ﬂﬁ@FW@@ﬂémﬁmﬁgﬁﬁah%ﬁﬂﬁfuryI al cohol , pol yet hyl ene
glycols and fatty acid esters of sorb|tan, and
m xtures thereof. [00119] Besides inert diluents, the
oral conpositions can also include adjuvants such as

[00180§t i ng Sigpeltsl;qnsemﬂdéni‘owtm igheaemdvs U@ppdflﬂid@,gn@)@ﬁﬁﬁﬁn suspending
sweet eni n vor ,. colar per fum ng
ogefjF B Py SRS Sy Ll ioasiepe iibplsne S e daritoband
sor&ﬁn%@l@r@ﬁﬁérﬁ@rﬁ@ﬂ%%@ﬁﬁosé"ﬁbﬁnﬁ’?ﬁﬁl%&a@ﬂ?&&g@ 'bPlgtomte agar-agar
agents as, fof exanple, efhoxylated |sostear
and glagagaoths an(}i)mIWr@}éhdIerne sorbitol and sor b| t an
esters, mcrocrystalline cellul ose, alum num
netahydroxide, bentoni te, agar-agar and tragacanth,
and m xtures thereof. [00121] Formul ations of the
(003214 r Mac RormQRIioBOSPNS bhirgSeRical fRnpRURAL bOthefiR¥ention for
r ect al . or vaginal, adm nistration nmay be presented as a
rectg| l%ﬁéglin@b%d}nmwﬁﬁew may bpiresgiteday eelitppsitary \ﬁ]glcb meydre
P A B o ol Mol d e M G b B e suitabic

nommtapng skeipienfsan ceprgomprizaeg forlenbingle, cqroh batéy belgethylene
wax or salicyl ate, and which

supposi tor
ety hpporiary RBOA ¢ SHeiR ane »bisas Siidalnooms tomprgiure, b
hquideem%H?EéM&ré‘cﬁfé anahﬁel%%&e ewﬂWﬁEllt lﬂTﬁlletredtlﬂntolP Satiffi 0P bnd
vagi nal cavity and release the active comp
relejspoioaitivesompband.ons of the present | nvent i on which
are suitable for vaginal admnistration also include
pessaries, tanpons, creans, gels, pastes, foans or
spray
[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, ointments, pastes, creams, lotions, gels,

solutions, patches and inhalants. The active compound may be mixed under sterile
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formul ati ons contai ning such carriers as are known in
the art to be appropriate. [00123] Dosage forns for
woOheostosgp7eal or transdermal admi nistration of RCT/US2006/006048
conmpound of this invention include powders, sprays,
conditivhe®ithsa plp@shefiticAlyeaTeptabRlchRRS, and&lith anysﬁjeéétr{/é?%s,
atches and inhalants. The active conpound ‘nay be
buffgrs o PrARgHants which reaigbe wanizeb6/ 089276
PCT/ US2006/ 006048 conditions with a
pharmaceutical |l y-acceptable carrier, and with any
preservatives, buffers, or propellants which may be
[00124]ui r edThg ﬁiﬁﬂrﬁeﬁt]ts PhgtegicrdanBrihd gelasdyecontaif 6AAEJiE6E to an
t].g,els nqy(ﬁgg i.n addj tion tgug actlve conpound
actiyp coppaUn I%Wntlg%axmpéq% such pstenigalgnd wﬁgetabia fats, oils,
waNcROSraiBing, stAtS tra%héa‘ﬁth cUi s deﬂ@ﬁﬁ'\;efs etﬁ% ghé gl'ycols silicones,
tragacanth cel I Ul ose derivati ves, g
beﬂ@?@’f@@ISﬁlCl%adld,d@lnegd zingexidenot mExturss themocf aci d talc
and zinc oxide, or mxtures thereof. [00125] Pomders
and sprays can contain, in addition to a conpound of
this invention, excipients such as |actose, talc,
[00%23]i ci ¢ P®idbrs ﬁidﬂprmmah)tdﬁt@ml fead da@ntio WBonfoih € 81 s
. _and pol yam de powder, or_ m xtures of these substances.
mV@B’PHy%X‘:H&?Pt&a‘éﬁhtqséﬁ?é?ﬁleytakc SHEisi a61d gl pamyhydroxide, calcium
So b
S B o OB HBRARE BB adgdomany
conmmdcmmm@roﬁeﬁi@ﬂiﬁ,ﬁiucﬁaanlﬂdﬁﬂumfohgdioc%snhmtEvdllilﬂe
nt age of ro i din ontrolled delivery of a
4mm§%ﬁﬁgﬂﬂﬁwﬁ?“?ﬁ Sp$@ éf uPﬁegﬂgP%ﬁa@% the body. Such
dosage fornms can be nmade by dissol ving or dispersing
the conpound in the proper medium Absorption

enhancers can al so be used to increase the flux of the
[00E2dp oundlraesdesnalipaichek have thihaddedtadvansdgesafphoitlimg conmolled

. t i i di, n r,at t ro n
dehpgr%g)?g cf)&g) Slg%g% thg Pl*elggnt 1ﬁ¥le%¥1816 }%%’ﬁﬁ’&d}’ ngg&b cr59gfee¥ormg can be

madeetyrdissobinged dlslﬁe%hl@ ﬂie doptpobad f the hespdhtliven SAbéﬁi‘Fﬂon
0| nt nent i?f’ powders, solutions and the |ike, are
enhansrseap e &g used idnergash the flax ohthesompeund agrpssghe skin. The rate

V. f this

oS e g Loy GRIeT B i 2 i SRRl iR’

disp@tsuin:guhseompwmirmramoéymenmmmbs gef. the invention in
conbi nation with one or nore
pharmaceutical |l y-acceptabl e sterile isotonic aqueous
or nonaqueous solutions, dispersions, suspensions or

[00E2T}| Si OBphtIm$d ﬁ)[’m{lﬁtlﬁﬂé/\@% Sinhhéfe) p@%eﬁesolutlons and the like,
reconstituted into sterile injectable sol utions or

are gpe prartenplatedjag being Midin ths sgeps ofithisdhvemtign. cont ai n
sugars, alcohols, antioxidants, buffers,
bacteri ostats, sol utes which render the 40

[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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WD 2006/ 089276 PCT/ US2006/ 006048 fornul ation isotonic
with the bl ood of the intended recipient or suspending
wonodshuseeni ng agents. [00129] Exanpl es of suPtCamise006/006048
aqueous and nonaqueous carriers which nmay be enployed
forintlatibe iobomicraaR did K18bd 601K dabAdednsciplent A&ubpbraHe @hickening
i ncl ude water, ethanol, polyols (such as glycerol,
ageBisopyl ene gl ycol, pol yethyl ene glycol, and the like),
and suitable m xtures thereof, vegetable oils, such
as olive oil, and injectable organic esters, such as
ethyl oleate. Proper fluidity can be nmintained, for
[00&2¥np! e, Exgmplheoimiablt aqoatis ngd nomigaesusl carriasi¢hichSnay be
l.eci hiﬂ’H§¥ t he nﬂintenance of .the required particle
emplpyet infhy phArgasatishl copmosiions ghiie imyratiey mchileysterp pthanol,
o
pol$ols (saeh @B%Efcerbf??ikﬁ%len%@ﬁ%l,%%Wéﬁdle%%oﬁ%mlgﬂlefﬁlée), and

. cont al n adj uvants such ?.S prese
suitglplemigturesthersof, yegajatde eils, sucnas divepél; sidigyjertpbid erganic esters,

B s bR 8 PG AR U . oo

mafefiils ish a@¥eitiach eihiedhaifeflarRB i tHe18@lirARRE e siz0kn the case of
ar aben, chl orobut anol, phenol "sorbic acid,

. exanpl e,
dlsP&ﬁ%Olisﬂénd&k@e use ohgffagtagts. be desirable to include
i sotoni c agents, such as sugars, sodiumchloride, and
the like into the conpositions. In addition, prolonged
absorption of the injectable pharmaceutical form may
[005¥] br oughiesabaupodityortsheayt aied cmitain adfuvage Bich aswhésehvatives,
gel a bsor ttj on such ﬁé al um num nongst earate_and .
wetljis Agenls. cplyaAE 50 GG JEREE AZFts, HiswoRtipnRidhe Agion of
mickd@gRhidBCipdith@sithjstd coinpoliRls §858) BAsErel By tBl MMIRE of various

absorption of the drug from subcutaneous”or
antippnterzahand antifngal jagents,dor exphipde, pasebeehbrcmrimidl sptedolyprbic

acich 350 MRS iy s B SRR SR b ibcBermiianl s smears
sodiu@t €hlefideg B thetlikeintefthé Fempsitthrs h N dBHGH) %lygg&n dbsSrption of
u

rate of dissolution which, in turn, nay depen pon

the pysgeéable pharmaceigaldpym may terfwought ghout Aytthe imghusiosl of agents
: ] || y-adni nistered d
whiglP AP SRR, Al SRR Selhenci ng t ne-

drug in an oil vehicle. [00132] Injectable depot forns
are made by form ng m croencapsule matrices of the

j ect _.conpounds .i n bi odegr adabl e_pol yners such as
00RF o (R OEP R Te:  Ostar GoproL e 1o GG LA dre 1 degrabte to
loveltheBbkphet ¥IMRE Qe i G -
ool ym_e(?p41 A os%rzé% Seh %55%8% Boesy lﬁgﬁg‘{noy%hé?may
be ag¢ranplished by thersg of e liguidesuspmsibe of orystatlieat anfoxphns asterial

f her. bi qdeqr.adabl e olyners inclyde .
5P HERE 5 IR b I 5 epens p s
rate bf iRedIatbewhich Mul tadn, 83§ 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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are al so prepared by entrapping the drug in |iposones

or m croenul sions which are conpatible with body
wOiem089275 00133] When t he compounds of the preBemtUs2006/006048

invention are adm ni stered as pharnmaceuticals, to
embwe@ $héite @ﬂ’urﬁgkeaeasé b&YbESdhtidBed] ESInPRE oP@thQFbl@&eegQadable

p armaceut i cal rrp03| tion containi ng for exarrp

polgmer. StIOCIQQQ@QIN@T@OW@H@W@Y(WMGQO%epof lnmtabsheformulatlons

e n_.conbi harnaceut
are s, Gy PP T A o R P RO PSR Whigh ae
compf2ibeWvith Be€niiésap. may be given orally, parenterally,
topically, or rectally. They are of course given in
forms suitable for each administration route. For
exanpl e, they are adm nistered in tablets or capsule
(001851 _ bY Wil e Ldrtibuntid BB LRt lgy&tihﬁakeomiﬁis%gﬂ‘st :
suppository, etc. dm ni stration I'nj ection,
pharmbcmitionls,ao hunfaag aud anmalspthieg adn bxygllveﬂi 'pemse@lr aﬁ)hl_‘phmferiﬁcemical

corf i lo <o e TaE AR hi 225 CparedRpIsr 10 0 8‘% oF active
1ng€b@!€n’ﬂ irf'écfrﬁﬁlhé’f[bn windla pﬁﬁfﬂa@éﬁfcﬁflf SeRBla8d Ghad: V'

used herein nmeans nodes of admhistration other than
enteral and topical admnistration, wusually by
injection, and includes, w thout Iim'tation
k Rf,r aven traarter
00t 41 5 PoPHE AT st I ERRDL L B v o
parémélraﬁy,etbﬁical(ty orr idct-Aye rThely are dfboirBRfivendh Q’(&lﬁns suitable for each
transtr acheal subcut aneous, subcuticul ar,
adnpigysiration TQUER. ot exam Bleathsy P’E?ra dmigistssgdeiariadeta or capsule form, by
r I
im0, BRI RO ARl ) 98, Ao HEHEN B ijecion
infusanorministl g tapyed byriatminl or ointmtpie edieetalby suppositories. Oral
nistration" and "adm nistered peripherally" as
mmﬁggh'h@PéFﬁpﬁgﬁﬁ%t admi ni stration of a conpound
drug or other material other than directly into the
central nervous system such that it enters the
atient's systemand, thus, is subject to nmetabolism
[00 ot heT hg plheases ' parenied adthivistaianins, "adm&idﬁtﬁmdenmterally" as

o L 0 OB R RN i

ususlgibp idjetioaniniahslndey withbeylapyation, Revyeidub, ah{r&nﬁﬁﬂlﬁ
of adn1n|stra ion, including orally, nasally, as by,

intraggterigh Apthcca l%tfﬁca@ﬁulqrre‘élfrawbval Intiepardiagi wapggrmal,
r I
BRI Weblrach T AR RR et BB ey R,
subsratiniondyustirdspina] a0HidGhstEaghinpHctes amf mﬁh;ﬁ)rr oute of
adm ni stration selected, the conpounds of the present
i nvention, which may be used in a suitable hydrated
form and/or the pharmaceutical conpositions of the

[001363Sent Ty SFhded Nsystthfic h@hMEtALSH," "MdBinistered systemically,”

"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.
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pharmaceuti cal | y-accept abl e dosage forns by

conventional nethods known to those of skill in the
wante/p@0d 39] Actual dosage | evel s of the acti veT/US2006/006048

ingredients in the pharmaceutical conpositions of

[00187]s | NVEASeRBmMFBIRE MAf beMingRistted @ 1R Ak AndBIRFRUBELS for
of the active ingredient which is effective to

thergpyibaypay swiabieauieef adrunisieian mclusingoreBy frasally, as by, for

[ [ > 0SiLiQna.and node of )
cxalfd, S8 el by BBk B Ao R Erel . picaly, as by
pof 04, 4@jtmEh®s o6 et} edludingagecdlpvald swblingudapend upon a

variety of factors including the activity of the
particul ar conpound of the present invention enployed,
or the ester, salt or amde thereof, the route of
[00288Y Ni St R84 @Bss e FulBoUdnBRIr o defctddNihelBfpbaA & of the
of * excretion or netabolismof the parti Cf,lf ar cgrrpoun
pregeai myyertqyl, okhech maybe nsedan asditable bydrated fforaysndfor then,

he duration of. the.treatnent t her drugs, gconpounds
phalgi SO iep o Sfiohd Gesht SRR s it vom it e 810
phap@ideutibAIBI-aceeiable s HRIbYY: cdlientdif] me@bds ¥edwto those of
.condition, general health and prior nedical history of
skilf pethgati ent being treated, and |ike factors well
known in the nedical arts. [00141] A physician or
veterinarian having ordinary skill in the art can
readily determ ne and prescribe the effective anmount
[008539]t he phetunaladsagd leatls obiip astitd iapredigts in ¢kt pham@bceutical
exanpl e, .t he physician or veterinarian could start
conpyRians Pt HInE BB UL TR 80 o HAHETGR EIRSnDg e Arfive
ingleBRNPWRICHBS 8 diG 8o SANRRIHS { i NP harti
g.IIeh at required * ?ﬁlt%r der Ect %é g%ﬂfg%/}é&?ﬁgilggégp er‘% f toular
patighie eeippesitian, end mode ah adngmistiationh,ywithoot being taxietoths papient.
until the desired effect is achieved. 43 WO
2006/ 089276 PCT/ US2006/ 006048 [00142] In general, a
suitable daily dose of a conpound of the invention
[00140]1 be Tlichalectudnlosigedtvd] Rell aapaaaupdn Whiaibtyl oF hdiks including
owest dose effective to Produce a therapeutic

| 0\ . !
the aativalyrof s pastigilareommound et de peesant invepsion cainlgyedeprethel ester,
1t WP ARid ] V& i ral.l ; ra
S o L Al B O e e LRt Pt e of
excgtior st wictabhBsm ob thequnitsilar cotpbsnd taienemployedth@rate and extent
atient en.used for the indicated anal gesic i
of aR§rRLqTy ?hev%ff“for‘r%fr%%ﬁw@ﬁwaeﬁlﬁf dyep e mPOENGHRIG o ToRseria)s
use®BY comtiRAoARV thRpeMiciRE 9hpB&ld dioyed, HRLAR] sehel wei
desired, the eff e%?j}t{/ce dai | § dose o?yeﬁﬁe agéi %/eg’ weight,
conditinp.generahbselibeand pdior medicel lastonsofthe patidnt being teated, and like
RY I X Of re.sub-doses adm ni stered separately at
faaé%ﬁ%&p%oﬁnemit ?Ié’lﬁelﬁglsa’%hr oughout the day, optionally,
inunit dosage forns. Preferred dosing is one -
adm ni stration per day.

[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 is achieved.
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[00144] While it is possible for a conmpound of the
present invention to be admnistered alone, it is
wonefsmserbe to adm ni ster the conpound as a PCT/US2006/006048
pharmaceutical formulation (conposition). [00145] The
conmpounds according to the invention may be fornul at ed
for admnistration in any convenient way for use in
n or v ol - . .
O et pars MLty M o coRBRLAYE e il RO bl be
thajanesymt of thewenmpound phivhiisite 1phest daseeffdctiat toyproduce a therapeutic

acc abl e.c siti.gns which conpris )
o1 oS SRR 3 ot et ot fhs Tastors ssivgtl above:
Geitdtallys BRil Hatra eREHS Wittt ercBfovdRsieilaP 8l AN BN RIS
together with one or nore pharmaceutically acceptable

congpupilepithisgavintion dey) 2 patign Wheh useshios theAndidated eidlgesid effects,
: ' [ utical, .conposiiions .of th
wilf ShEL LoRikEMt 0 bOR OB RENE ML P RRE P R Bpuie Say.
adm nistration in solid or liquid form including
t hose adapted for the followng: (1) oral
i ni styati.on, for _exanple, drenches (aqueous or
["Oﬂ%’m aque{ﬁ desired g eforav ily Jeprpisthe At ve oamound may be
dnfiRfstsRBas tRBRRLES foull] AWk : iERH!
2 hg‘ t_or?guef (2] 0pa’r ent el?i? Hggféngﬁ?sg{)ér%gta I&%ﬁ%&t%%%l sBPlrkiBly at
appeopaiafsi intertajs thudghtuirtbe dsy, optibmadiyuscudibdosage forms. Preferred
d()Slinntig aveencpus.si nj.ection as, for exanple, a sterile
L& PTOHTYPSTAUHLRL B (3) topical 44 WO 2006/ 089276
PCT/ US2006/ 006048 application, for exanple, as a

cream ointnment or spray applied to the skin, |ungs,
mucous. nmenbranes; or (4) intravaginally or

[Oof‘}rﬂ] r ar ectaile if is pessibds fargl cempasnoiibs prasgnt ingendiamtobe
am%iﬁ%}eél(aﬁanes thl, blgs?éf?%}ga Yo %%%121#?%%% %BH}S d%% élpgét:;%%celgtpal

ransder maf
fortinlpart @emipositisn). nt ended t o enconpass al so prophyl axi s,
therapy and cure. [00148] The patient receiving this
treatnent is any aninmal in need, including prinates,

in particular humans, and other mammal s such as

[00B&Yi nes, THeabhlpBundVidesrddiito tﬁ@ﬁ%&iticﬁlgﬂafﬁé‘ t&rﬁw}ﬁla@é@for
or t

pets in general. [00149] "The conpoun e 1 nvention
admigigirfiondd ahy cenvsnsdt wey Suaise or himan erdveterinaresedicide, by

ana}g,gﬁ]wr@gcﬁ ‘:}rrié’g‘gr!nlﬁ%e@tgﬁ%? table carriers and can al so be

anction with antimcrobial agents
such as penicillins, cephal osporins, am noglycosides
and gl ycopepti des. Conjunctive therapy, thus includes
uential, _simultaneous and separate adm nistration

Se ] : :
100346l e 48 PROIBCTASAERS IhE Prasen Inaption arovides 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 solution or suspension; (3) topical
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therapeutical effects of the first adm nistered one is
not entirely di sappeared when the subsequent is
wadomicrussr7er ed. [ 00150] The addition of the act PCE®US2006/006048
conmpound of the invention to animal feed is
appiicetiet, &drlexampleoad tizhedloinym it ®p fra dpAibdan MMM, Hifss, or
feed prem x containing the active conpound in an

MUEQUSIRETRIANSHLTY iRy EHebY potipicaiglly Her gxasmple, dsmpsssane
creS AR SE (S%dbﬂﬂ%‘uall{ Q Joﬁé&all?! ¢6§ égﬁéﬂ%;g(:d %Iﬁs(raeg%%l{yé oF(8) 9

I ntermediate concentrate o
nasale active ingredient can be blended into the feed.
The way in which such feed prem xes and conpl ete
rati ons can be prepared and adm ni stered are descri bed
in reference books (such as "Applied Aninal
00N i ti OThe ted Mredthi@ ] i
OO gt oo s gléfﬂggﬁmgﬁ%a%{%ﬁﬁﬂﬁﬁ frlexds, fhegapy
andggétes, Corvallis, Ore., U S A, 1977). 45 WO
2006/ 089276 PCT/ US2006/ 006048 [00152] Recently, the
phar maceutical industry introduced m croenulsification
technol ogy to i nprove bioavailability of sone
[00148jophi | Tiee fatiahterecdivinglthib he}nphaisiag atin A ah nedd ithiling
. Exanpl es .include Trinetrine (Dordunoo, S. K, et al.
PriTRigsy HDB%F‘gﬁﬁmalﬁn%Pd PtheruBaRmals spelpsegijnes g swine and
she 5901 (Sheen, P. C., et al., J
%ﬁg?ﬁ%é@§y§%?3%§§@%%§§¥a’ 1991). Anong ot her things,
m croenul sification provides enhanced bioavailability
by preferentially directing absorption to the

hat i t ' tead of th i rcul at t
S AT R T
adndemitdsueitt slrhcdutiCalBosgeeptasls chitictshdaR als8 el didfidistered in

circulation. [00153] In one aspect of invention, the
confugeten With gpidmicsphiali agents sesh aspenisilline ceplatesparioamound

. : ' ' at .l t hi phi | j.
Bl S A R 3058 RS AR BAS,
simulitaretemdabpirasaditisistaholis HOLRTCoMbEndmel Wh¥ @t the

an average

enbodi Pts rovide mcelles havin [ :
thergpeyiGeIcorE oL thodint ABBISIBeT PR 1s ARkEn ek isagpeared when the
subfRRER S fniakRQEH ments provide nicelles having an

average dianeter |less than about 30 nm or even | ess

t han about 20 nm [00154] Wile all suitable

anphi philic carriers are contenplated, the presently

ferr canyd ers are .generally those that have .

10080 o ol e of ol ¥R i G bt O il e i
prefe@blybetbmpidhed rbbzlpi@aﬁhg afh @fm_@?fiﬁe Fedgt6mB &t@fhing the active

invention and mcroenulsify it at a l'ater stage Wwhen
comppund ) A Gisati vorpeunt and ingotmentingtthebtemis infotipd @mplete ration.

wat er phase (such as one found in human

gastro-intestinal tract). Usually, anphiphilic

ingredients that satisfy these requirenents have HLB

[001GRY dr opHiliermativelyl apipéridedatdéindate)e 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, U.S.A.,
1969 or "Livestock Feeds and Feeding" O and B books, Corvallis, Ore., U.S.A., 1977).
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val ues of 2-20, and their structures contain straight
chain aliphatic radicals in the range of GC6 to C 20.
waxerspese ar e pol yet hyl ene-gl ycol i zed fatty gl PCEMUSH®E/006048
and pol yethyl ene glycols. [00155] Particularly
[ooméﬁf err eﬂe&mp'tﬁagmrﬁlaeartfcaﬁﬁauﬁmnﬁa&wea&,ﬁero%ﬁﬂlslﬁcatlon
ounsat urated pol yet hyl eneglycol yzed fatty acid
teclifiofagyr odmprovs bedavadabihitysd soint dipogiullic {watar medlihlebpharmaceutical

oscB Exeimpite e AEoters (iR BB of o D gevglfaent and

maﬁ&ﬁ@rﬁ@wcﬁqvazgl Mgsnwcu@sw@mqndmms@m (Sheen, P. C., etal.,J
mono- po yet hy eneg%%col ‘esters of the cor respondi ng

Pharax $qj 8@67)0%12 Wt o) pamong wther fyingsy; sriepewalsifigetign pravitles

cntSRERAR LRy bR ARy ke 0rhon PG SimBEAE ystem

ins2806f &8%&8@1&8&]’ éﬁ&ix@&ﬁh&@ﬁﬁﬁ&y blfasdds thedived, bth€ peebits
4-14 and stearic acid 5-15%_ Another useful class of

desirnpiinmoet the eompoymnds & thebspatoiiarypaiculalipny esterifi ed
sorbitan and/or sorbitol, with saturated or nono-
unsaturated fatty acids (SPAN- series) or corresponding
et hoxyl ated anal ogs (TWEEN- series). [00156]

[00¢531]ner ci Hl éne aapaxit balventaorp Hiephithilaticws qontaiis magedles formed from

o BERSEA ESLETRLS 8t R LT 3 e

mlc%ﬂés hlleSnravBidbe dlaﬁa\ét&i%ﬂ&ﬁ ﬁﬁlﬁ%bgﬂr 100 I MBre ppéfieftbd
Priest, France), PEG nono-oleate, PEG di- oleate,

embytinents provide micsllemkiving mmaiezase, diareter lessthapahops 5P b, end

eve%%‘lorgt ?eetélelg(? cgrtﬁ%ﬁl gtg \RD&{{ %é ﬂgfﬁﬁ%%] %%d)%%rdlﬁ‘h?ter less than

abdaoBQﬁBISrS\wntledsltmwouu:S@nﬂnn the present invention are
those which are readily water-soluble, can be
covalently attached to a vesicle-formng lipid, and
which are tolerated in vivo without toxic effects
e., a [ [
[oog(s)ﬂ/et ywéﬁfé agllc‘s)‘i/l{g%’élts 'icl]@léﬁ%p’hll %: ErleCoBH{e?‘xgﬁ%éd tﬁ‘é?ﬂ)ﬂége%ﬂy
prefmxteyllcanwrsja)e,genqr@lﬂygioy@diat havacﬁ?i&ile(edlllys&edogmzed}as Safe (GRAS)

ol : I tic-pql yal i d
st By P O5thso i g Forateufi o hafrenf i e o
mléﬂ)&nﬁl?ﬁ & P8 YAt %t P RaHE SdlutieH @MhesThtofd Qmtachlomta chEfplex
or 120 daltons up to about 5,000 or 10,000 daltons,

wa@n phase (w1chee pre fivng i homen sastetinwsina aleed.idsuely spephiphilic

1ng{ei%1 n?spt%?t sag?ﬁl thése r?cyu%? ﬁ‘l;}elpgesn%gg 7! (])qo(hﬁfgl\elolpilel% {6 %?& E‘F: gglance)

value Pt 2®@fand Eiin mm&es%ﬁtaﬁmstﬁd@gmtchalﬁ a@@ﬁattbﬁﬂaﬂmﬁlls in tedange of
nDre 8referab|y havi ng_a nol ecul ar wei
der20 3Bermapiesase pplyekiyinng- gé%ﬂdlé@fkfattmh&eﬁa?% m@momfwlene
gly%l ferred enbodi nent, the polyner is
ol'yet hyl enegl ycol of 750 daltons (PEE 750)). The
polyners used in the present invention have a

[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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significantly smaller nolecul ar weight, approxi mately

100 daltons, conpared to the large MWof 5000 daltons
wono@rosgx’er that used in standard pegyl ati on PCT/US2006/006048

techni ques. Polynmers may al so be defined by the nunmber

14-04, pRRITRICR] 4-1268d Seark ﬂﬁ@ﬁﬂﬁ"/@@\rﬁﬁﬂﬁé@%éﬁﬂ&la&%ﬁaﬁ@m hilic
pr ‘ésent i nvention utilizes pol yners of at |east a 15)

cariieps dgclyden paially cstadRedabitsl andear sorbitoh svigh satuyatetl ot tnome-
ORASE ey B PPAREEAL of B eob g Loy Pl g s e

serief)e present invention include polyvinylpyrrolidone,
pol ynmet hoxazol i ne, pol yet hyl oxazoline, 47 WD
2006/ 089276 PCT/ US2006/ 006048 pol yhydr oxypr opyl
met hacryl am de, pol ynet hacryl am de,

[oopsg)ydi ”eegﬂﬁhﬁﬁlmmaﬁﬁble @ hgﬁ&ﬁfd kg 6 ﬁ%éﬂ&%ﬁ&%‘cemplated,

such as hydroxynet hyl cel
lndh@umKﬁ@knﬂqﬁamssHubnﬁﬂ Lqum$Q59$Ikwnagembh@minmnmﬁﬂnmmmhﬁd
rnul the present_in r )
i B ST B G R PE o G0t P eEh & Loy Blgpo-oleate, PEG-di-
olezﬁ@ YPE@Inhcﬂﬂ 1@ﬁrafeodlmamlﬁﬁ§te Jpé&tnﬁﬁpeg@&boﬁt% 80, etc (produced and
alkylenes Eolyners of acrylic and methacrylic
agwImber A

dls@bu A by agwimber Ay eompRANAFER USApm%pgldmdehes
pol ysi | oxanes, pol yurethanes and co-pol yners thereof,
cel l ul oses, polypropyl ene, polyethyl enes,
pol ystyrene, polymers of lactic acid and glycolic

[00&%7]d, pHy@/rap]njad pobasers palapledot i:m:)lﬁ sliceprssenp flvightiot 4ré those

whigh aﬁgﬁa@fyo%étv e AEerkpr Aoty sfbhed i vesicle-forming lipid, and
whiBR by YRy HEOR \ﬁv@%tﬂ%t BRIk X E%ES ?aé: rak ﬁfo%?m,lb_ﬁﬁ\qr : ?hﬁﬁﬂé ,

m xtures, or copolyners thereo ease
polyshers asledd podyetlaylete gly¢as I(PrEG);tpo@daccbfc (tlse tepmes @ntylac‘ude)

L d t th
ol P R P e Bl SROGE B e DR liBheig beymer,
and@olyvaniye a&@hﬂpﬂtéfé@é olﬁﬁérs QXAMBsEhavine £ARRCERP wWREht of from

mani pul ated to be endent, for exanple, using a

abopi (egidi20idalorsoin ﬁOr@QOBvrﬁa 00 @1t ¥u¥sdadinny; and more prefasbly from

abofEa Qe kBE ok BT F 00 B Al iR ek S podien. o
polyméreapelytthglenogigcs] havigg wholbcudit wéighasTage atschftqucltb M&t
pl e coatings or mxtures of cyanam d

t |t
3 0@1@3@%@5&“ r%: Hredornbla DS e eler s veisht ¢t agout §00 to about
5 OO@)bdﬂoHs zIﬂa B tich B ﬁggﬂeﬁ@@ @mb@dﬁﬂé& L) ag[ggﬁjﬂer is §P ﬁ@?en@!lycol

later release in I ntestine can
of 768 damnsa(PEd}(YﬁD)) Atk pelynrerofisedah tie presepbin@efitivniang a

B B FELResg bt U ghe, or TSl o
MWBESF00 daltens &y %%Qétlaﬂ thitt used i fEndArdiBe 1oﬁ|tﬁ&np§ey R h&s

control the release rate. Agents V\/n
maytrdgfr baidafingd bydhe numabermf nionomers tbbl@m; @ preforred Brabaodimentof the

pres%?t{]l&gensﬁ glllggsclgorlgrgé‘gfpg?feleg% gﬁgﬁ?ﬁreg ?no%ggl%rds t51(1)ch I;]&? polymers
congigtirtg sfuht @fonontefs @pprokEnfelydisosakvggl i n the

NS

U)

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

invention include polyvinylpyrrolidone, polymethoxazoline, polyethyloxazoline,
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pol yner phase dependi ng on the conmpound. In all cases

t he anobunt shoul d be between 0.1 and thirty percent
worhowoged7ymer ) . Types of degradati on enhancer sPCTEISBE/006048

inorganic salts such as ammoni um sul fate and anmoni um

pol@b&d&bkﬁﬁ‘ dpyl miahdceyladidés pslymbthasryPdniidb, %o@ﬂlﬁeth?ﬁ'&ﬁ%xﬁlde and

aci d, ascorbic_acid, inorganic bases such
dersV@amﬁﬁeéla}qg@ﬁwh as hﬁ@paygpfbmceﬁmlbsﬁmlezdrwadeda.ymuulose
carbonate, zinc carbonate, and zinc hydroxide, and
organi ¢ bases such as protam ne sulfate, sperm ne,
chol i ne, ethanol am ne, diethanol am ne, and
[00859]et hanbi @anﬁaneembmﬂmemtﬁ,aecfoamhmuem ohtherdispeinvEdtivn dffrises a

b Pl ur HgT . Pore 48 WD. 2006/ 089276
105@??%%}% m@%@&@teda% PE RoRsiRing; of pelyemidas, palygasbonates,
pollARyIRRES b@l?ﬁlefé of€cr IM’aahﬁEne‘iﬁici"}tl éﬁe?%% ? 15/8;} B s

|norgan|c Salts an sugars are a
P01Y$ié0¢lai¢g,@0émgkmeb,@0bmrm@masmé co-gotlmdrs tlteyeqf,areﬁ&lmes

016 Kk b t ed
pol Yol RS P elivtinge pobystyrhis BRLERE GHiAciccieiland el acid,
polgathydiiidss p6lgTorie) e, 9M%utfcocf01cﬁ Igdrpdvﬁlen@écﬁ?%nﬁ&cﬁ&ee co-

particle with, or selectln encapsul at'i rig

caprﬁal@féwea; polysagehasidas, P&&ﬁl@&mﬂévlp'élwmﬁ acittsy, pofyicasndannllatess and
ble,g%Sfmﬂg}neg Wﬁfﬁpg\%y{rﬁ‘rsf hee parboxyl groups, such as

ftos oses, and especially polyacryl ates
(as used herein, polyacrylates refers to polyners
i ncl udi ng acrylate groups and nodified acrylate
ups such as c noacr s_and. net hacryl ates) .
[00FefH155) iereliaes %11%‘ ?rﬁ%f%w@og PhilivesPsERUnyEtiog
depkh® oﬂﬁie%@@sﬁfatmg R RRLRE bﬁlceﬁﬂﬁfoﬁﬁ'eﬁ?%gﬁlgfeh%ﬁjg, lafld the

this section. Conbinatorial libraries o

preseaapolicthesmypdidiens Edr ampld eclszseaanibn glanipulated to be pH
bi ol o c al

Ry TR R BT RICICRT R s
the gidelach,i @9 highet QFD b1 tBE irdbstink| Rf 8htkrit @6atfﬂ§%aﬁ’ BE BQ&% prevent
of the present invention is a mxture of Chemcally

relepgq OB ACCHHRP @nhh%ﬁemmngm@pom the stemaech Md@lptem@atlmgsror
mlx"{’urg§§f fﬂarﬁ d%%ﬁggﬁ%ulgtc‘e 'nq d ffeq? &nas %%agae,(a}nbb | thc’ 8bta1n an 1n1t1a1

or cov to a’so

relepseapahemtomacm ffoliteawed tyelatek eslease Qﬂﬂﬁdﬂt@ﬁlﬁenRale%eﬂﬁh @lso be
cti reatly r duces and sinplifies the nunber of
ma‘EP}} &t H@g 1}5?%%% § OppPre HopBg agenth avhieh eandacrerge water uptake

or r§€£s%%‘f §PdirkE®n ARchAh e, PRl PGSR ICh mod1 t{/le %‘Oglﬁblllty

har maceuti'cal, agrochemc oF physica
of ﬂnfedrde gen higo be neehbicona@d! thersdidnoel sate. [A)gbﬁ&&}/hlal \%ﬂieﬁﬂcé SegrAdation

rary can reated at ariety of different
of f fpaiP SrkgfF At in Sieclertiniea s Ue inpouposiipt. Hieviams o gaded t

the it gRaddera aa&pwata lph@s@ref é)a&é})a@@an&% 85)JbMEhTE cb fhlssbﬁiezﬁn the

of the core aryl noiety, g., riegation in
polygperhaserdepgnding o ttlmc@mmudd an ad;laqases the amount should be between

0.1 and thirty percent (w/w polymer). Types of degradation enhancers include i 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

48



be varied with respect to the other substituents.

[00164] A variety of techniques are available in the
wanvosfogs27gener ati ng conbinatorial |ibraries oPCcsmskios006048

organi ¢ nol ecul es. See, for exanple, Blondelle et al.

agenisOhirh AdeniGodinture (hRmakde B3 c.t HBtePESIYHR b oldpdunds such as
Patents 5, 359, 115 and 5, 362, 899: 49 WD 2006/ Og9276

inopgama salis o sstr gre added i3 partienlues Thegerge sheylAd®, tBtween one

d G tvhd publ i cati on WD 94/ 08051; Chen et

a atfﬂ. ’(5’5155%‘%{?%‘5’/2\’@0@1{@2661: Kerr et al. (1993) JACS
115: 252; PCT publications W92/10092, W93/ 09668 and
W91/ 07087; and the Lerner et al. PCT publication

[00 ﬁsgfggﬁ%@(e g\%gg];sg kg%{%mil?a(%@;\/ T)b%%;%ng;re%ngl' bt giilnsesof%?e particles
in tHé ¥ FRIFRAS bE aPhiPEedS YOHRERHREL/ é’dh‘f‘lflg 815_62@1?‘&%% fvsgﬂy Br selecting as

particul ar activity or property
the gneappilatiyg matsoidl, memucosal adhésiar polyhers Easinples tredude most

' t ' ' th bj ect.
polfhnEEARTS Bl Bros B TLOE B Aot o fhubess: BUEPathe
polfdrylates{as wbd héteih, poRhérgRtds8feMo Y RRAS inkiudnBacrylate groups

bein% | inked to a polyner bead by a hydrolyzable " or
andyRedifpd agplate grouppsuch ag cyanoaerylages aad negteacoylatere
positions of substrate. According to the Still et al.

technique, the library is synthesized on a set of
beads, each bead including a set of tags identifying
[0016] par t Teaswhject compawmts mayrbetsyathedigausingthe aesthods of

YR TR AT
conffiouR@d A be RsddRr tlﬁe%fe%ﬁi%g Qf pRarRRCORAR, %%f&ﬁ%/}éﬁgpor g

. I'he diversoners rel eased fromthe beads I's of
biologisaberamedicaikerelatathectivity or swetesial-felatnd gaalitiche Accombihatorial

P nenhrane..to. an.assa one, ..where
infl/ 0 R GBSt BEPIREA IR 00T Mehlpran/ i
confieaadd hichmsayHe RrecibdridRethef fof @raesifatoﬁb%@&y- said libraries may be
. nhethodol ogi es are grow ed bel ow. [00166] A grow ng
in splugipg of povakratlyilked & a solidsunparor The Prehamiien pimary redated

4 th Lt L ' ch a SS_ .
confioRh b o PR Lt r ek R e Gy 7 SShccning
proceges andtiel nasel te bb-chrivt@ub| Sureeiing ol $heddppeopzrisivligicapnd

to directl Cg]gterrln' ne the chem cal constjtution of a
Phapgacsy 5%? TRl F BhysicabBioneitatgy ibgidope By sprventierpal
meth®&t ance, where the library is provided on an

i nsol ubl e support matrix, discrete popul ati ons of

compounds can be first rel eased fromthe support and

characterized by M5. In other enbodinents, as part of

M5 saupl reparation technique, such
[Ooiée%ihni qaglg;g rasgty E’m’l@%ar_z s eecrﬁagg‘%la DY g%%%(gﬁﬁre%]ﬁﬁﬁl&ngor
instirce/mht BEbstRte dryl groapd hsed s homum@troﬁaﬁaddp%ach%an Beafels? in
used originally to tether the conmpound to the nmatri x.

termpsef thneqra ADE madetend)» 2 yatiesetion it tegns of the bingrsiructare, bed/or can
be Vahib AW RTEDebto IndBhE sublififedtf) Order to release the

[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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di versoner fromthe matrix, and ionize the diversomer

for M5 analysis. [00167] The libraries of the subject
wortdswdoran take the multipin [ibrary formt. pBTiUSEI0g/006048

Geysen and co-workers (Geyser et al. (1984) PNAS

the FUNIDAB S4PA2Nt 5,288, DO @ikl ot P& 9&%&%%7@ 94/08051; Chen et
PCT/ U82006/ 006048 nethod for gener ating npound

al. (1980l ey 1 Hyr260Ts dcear otal. (3993 11@n2q@owaqru,bulmm. d-
WA (ﬁ@? DWO@'}’@%G:?@ rﬁ%e R’V6§ 1874 A ?Jad {: L I_tceglﬁer%t Clu ggg’tp(u lication

plat e format seén tec

WAL 0248). zAcandinglyy eemmttp oflibnadss o tHewIRQWIdBoRes W g00,000
using the nmultipin nmethod, and the tethered corrpounds

or 1HaRe BYeTSOIALS 6 bF HmiRrsized agdscrecnsg fOsY Rati@lar agkity or property.
noi eti es can al so been appended to the pins so that
t he conpounds nmay be cleaved fromthe supports after

sg@t hesis for assessnent of purity and further
[00&68d| uat |haran(qz<emplar3pm§ao@meat al(bmg@)fsﬁtatmemdhwemmetstcan be

it T Y TV
al. BT plblEcabidb &y O %mg 8]e.g.Nbeifd LiMQALD %rpo@ﬁﬁ’éidieg@ 89 a h@drolyzable

varle ated i brary of conpounds can be ™ provid
or phgtol ma bleolp, il Ipgatedhatiome of theaqog@y)n@pf substrate. Accordmg to the

S AR TS B o RS E Ad ng  s

- of t&gszidﬁuﬂmﬁg thépaﬁﬁﬂ;l&?dh)rerscﬁnmefd tat tleadt hEmiB?él‘EbddmbﬁteWhich is
at e?ch slnthe is step where QS%eneracy is introduced
partiqlagly; suifable for.discoverne gazyme ighibtignsy thebgadsias bedlispersed on the

surﬂé@bﬂfhspe@ﬂk‘%le bfenitiend) HfH’ﬁ{e diRrschhdrd RIIGRLY ﬁUHﬂsﬁm%BQaqﬂtﬁl lysis

added at a particular position in t
of thmbeaduhfrﬁc@r ekfte dl@@rb@nmtﬁucamegcldmafj veitl di fift1 eepausathe membrane to

reacti | ons;, ds,reconbi ned in 0Q
am 455 o aTherd o e BB P DS S LA CRpHRAS of a
nuntbey bem@HRbaalB6RA6MIIbE S ik Bt QGIedRoRe carried out

usi ng an anal ogous approach to the so-called "tea bag"

nmet hod first devel oped by Houghten, where conpound
synthesis occurs on resin seal ed i nside porous

[00£H % grsg p ng g@%& irf t{ﬂg ! npi;oef;ro%tbnaﬁa%qag 81?%81?5?&) EIAt% exploit the

sens:tmpmfrtebﬂn&p]es mg:}msnm spgctmhmyrqms)h@g bw&hl dan be used to

ria e re tion sol utions,
Cha@xg‘gﬁé Y Pt prRoYES A ﬁ@oramfnulep%wbﬁcaﬁ dgfegmine the
cherﬁ%f &fn@ﬁﬁt@h BP!a E@iﬁ?@lﬂﬁi bldefed alcE6RBIdaRHaY ﬁﬁﬁa&z F(?AI’tmstance

the end of the synthesi's, each bag contal ns a
whegop éllbrmiy is IEfO@lﬂE@pnAnsmﬂohm snfppc]m mesitie s cirete pspmtﬂit&smef

compfulif b B lEghet bar eyt b pencla Pl BV M. I iner
embdPRtbdnd, by pAtef B8 M sAnp R YRiPALTHR tedhﬂlq%@ esu%HW bR ues as

t he conbi natori al process is carried
MAERAcnbe peeg te Fieasgddiomponndfrom thhmﬁr@alpartwa@dmwheoe a labile

bond ﬁelﬁéé bﬁglhgﬁ}a{o 2032 812 c%m%%{ulug to the giatnx Pc?r mstance, a Lead

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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(1991) Annu Rep Med Chem 26: 271-280; Fodor, S.P.A
(1991) Science 251:767; Pirrung et al. (1992) U S
woeamgNe. 5, 143, 854; Jacobs et al. (1994) Tr eauais2006/006048
Bi ot echnol 12:19-26). 51 WD 2006/ 089276
metR6d fdiEaeating 66 Bountinebramattyal parasd kith@s & polyacrylic acid-
hot ol 1 t hography affords mi niaturization. This
gra@é PRhictydene pinssirayed i the anigrgtitre phases fivmeh eI is@eysen technique

' ' ' i | abil e
canfBstE 1o QRURERE SEC LAk ABIolIIWLR B the
muliipohmethodyandrthe tethenat canmaninmea bt egused iradany 489%) J

Med .Chem 37: 1233-125]1. A synthesis substrate is
Appyppiiafe 5@?&?018%%?&%%0&?% aRpenderbio the pins A thal thegomnannds
maPbe PR B8 i s‘ﬂlbfn&@é’ ﬁ{éi“swh&’f%ﬁ)?ﬁ%g%ll nk W&a‘c and further

oﬁ abiTe P’I nkers.

rot ect ed am no i nkers or other phot
evaluation (4.6, Bregdt slo(198D e Eetrahetinpndctti 3aid 1a58 peVikeriodt al. (1991)

o, B LR B LR ol o048 5
(deprotection) results in activation of selected
areas. After activation, the first of a set of am no

aci d anal ogs, each bearing a photol abile Frotecting
00168 up onnpyisbanpthes smbodimgniy asvariegatest hibrseyl of eomprinds tar e

: i na. i .1 8di t hat
profifed 88 s FRHNAOMNP SEHES Sl AUCBIN Bl Beo. 5.
HOIightm (@ pf)lﬁd),NAﬁ 82 gﬂ tallq-é?. 3 Wﬁﬁlﬁéﬂs. Eenedhts ﬁbﬁ 120 b,fi,ﬂ-lﬂ%@l g ;S

I'ym nat e ough a second nask, activating a
5 AGRTHA, Bretly s hrnase mpliacaticash SEIFSR SsBoBRIe dremerenis
intr&dickd ini8 1 1rkry, HR® PR 4r€ ividdd 1%%%21:@%?5&}% e?ﬁgi.ucg MEnumber
of t rlo

of reactants défine the products an ati ons.
of dgiferent substsugtoodssadded bi wpsticypaositiontin greslitryry, the different

subl e ST ET i SEraP i P Ses T SR RSt one pool for the
nexSitdthti@si S sites that can be addressed with appropriate

resolution. The position of each conpound is

preci sely known; hence, its interactions with other

nol ecul es can be directly assessed. [00172] In a

ioght - di en vyt hesis,. Lhe .products depend.
(001408 T, J 8L BRLEARTLE fhe SNTRERb Brol O BL SR P Lo b IR iica
out asidg tm amlodous approacit ®. th8yo-valledi "0g Hage nletiddd@sedvebped by

, man [fferent sets of .test conpounds can be

terns y d
Hoéﬁf?flh%f FfféamQPH%Fl DR Qcqurs oRiresin sglgd-pside perone pelyatepylene
b ¢ 1 ALE 1385 E 8T, AR
o (RSN RTINS B oo
compatipdbearingtrbsigs byt placing shesbags ipapmopridtdreactyon giwitindeethile all
wi th an encoded taggin ystem A recent inpr.ovenent )
confon @ FEK 8 et Diveapd U fpton BiRsURERC FigHtancously in
one GQIFHOMAEREL 2t the BAPSS (B sRIIRYSRY 8achiiaB1c6Rtains 238018 8ompound.
systens using tags that” uniquely encode the reaction

steps a given bead has undergone and, by inference,
the structure it carries. Conceptually, this approach

[OOI%W CS %%@m@iﬁ’%ﬁﬁinatoﬂd 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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libraries, where activity derives from expressed

peptides, but the structures of the active 52 WO
waQos/8®9276 PCT/ US2006/ 006048 peptides are deduasenos/006048

fromthe correspondi ng genom ¢ DNA sequence. The first
Thesyeatid] regolofiors yptvedlithograptyi affdray inddiatutiRsthl GhiRBLAY S an be

as the code. A variety of  other forms of encoding

carfjed, autfhaysh QEFO‘FSFé’a?te‘FtWéLFC{?H’F%%CU@HéWIQQS withphotolabile protecting
gro§&guenceable bi o- oligonmers (e.g., oligonucleotides

and peptides), and binary encoding with additiona

non- sequenceable tags. [00174] The principle of using

ol i gonucl eoti des to encode conbi natorial synthetic

00" 30° SgRExRERF orIfesnclasans Ntea g fralop bilariphs 1
Med@peal ¥0123%143 WWE]@S}‘S%bstfd}@%Cﬂr%?arl foft Icouﬂli}l;l%g%)ough the

PNAS 90:10700-10704). A conbi natorial |ibrar
covilsri attachwentofphogulahikadyroysegitylenscarboo@EE@Chprotdcted amino

. ' ' . Gn,.P |, D-..Val d.Th .
0 s s G B A o
of the syrdleisayippors fierciolip ngli Runed e bf the phddilabliepréHetingFoups by

respecti vel was prepared by a series

.. TT, CA and_AC,
lighti{ deprotactinny resylts GL iy atign o%ékptea@r@ﬁd Adier aesiviatipmdhe fitst of a

s Y S 100, Ly SHOR pil b S8l B T i

terngiinf1§,a8 exposed tedtht ewire dugdagst iCtapting ohliygeous e fdgicle that were
synt hesj.s by .si-nmul t.aneousl rei ncubati ng the_ beads

addigsped W light i LG TG a KR FRAIEE I HOPRY) Biegiies Veshed, and

the Shst@RUS beoh iltanBMiRE REShsh A8%oRE %ﬁﬁta%gv%o%gcfiﬁwg% fe%fon for

peptide synthesis (here, in a ratio of
reatioppyich @ seconé prajgsedlaw Wingletls t Bl ptteBOofmasks afid thersetisence

i ied th de. The bgad- d Iibr.
of rPletabNhelRL Rofies 10 B8R dnsefigts. "SBEs B Biespofifrsana.
phobdliserashyt ta¢Hiiqges B Y AmBET d fRethpolifdt thht dARbE 8@ Hesized is limited

rongly were harvested by fluorescence-activated

Onbzéy fhediter, g1 pymless)s sitendabian heagdrapeadevidhppirppriate rdsplution.
, : X tid
T R SRR el RS Aot e

moleclescands diemntlpassdeedved for use in the subject
nmet hod, where the oligonucl eotide sequence of the tag
identifies the sequential conbinatorial reactions that
a particular bead underwent, and therefore provides
[00172¢ i denbiatBatellirkbted ERMREMIn@Bsik 1Be pRAAGs .d%ﬁ%l%ﬁ]thg Pfitern
.use of oligonucleotide tags permts gxqw sitely
of ihpigiptpRy @nc?l etythgreadsy oif edditig efiresdants h Byt ing thedigho greshic

i f h | f ' -
pe il L B AR B PSS

chattabieribtidleadsytoReB& eration of Rehpali FerehtiRaskilpeiat3les.
lability of the tag, particularly the phosphate and

sugar anoneric |inkages, nmay

[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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limt the choice of reagents and conditions that can

be enpl oyed for the synthesis of non 53 WO 2006/ 089276
WOCH6lIS2066/ 006048 oligoneric libraries. |In pretase®d006048

enbodi nents, the libraries enmploy linkers permtting

pepfidbeaidégustatiash e orek dllhﬁl tgfeﬁsmmu uéﬂc*ef gth¥ first

menber, for assay. [001 6 Pe des have al so been

encefinie B spnthetiq %Rj@blﬂﬁoﬂf@il lé%m®§nfpé¢yedd?ﬁ§maatﬂm ¢agle. A variety of

pr o es_ar des bed
e T R R R (M LIRS
oligomtdrsl(eph Aslégonpeleotidisahd pestides), andibinaBadidodin g aAdSadditfnal non-
alterqatel el aborated. In the first approach (Kerr
seqyfpceEblaaes( 1993) J Am Chem Soc 115: 2529- 2531),
orthogonality in synthesis is achieved by enpl oying
acid-labile protection for the coding strand and
base- 1 abil e protection for the conpound strand.
[000D4177] The prncipleef nangohgcappteoadés to Ninkadeadombi@ttordd] synthetic

g Byl im0 ety L ERELES AL S BlBhwaon

exa@dple HOfulbh aqlbrﬂptagﬁméh the rdisvisg V&arf@uesdlwé‘c%h (2993 PNAS

the resin. I n one enbodi ment, a cl eavable |Iinker " can
90: wqmmyed) h&tcombinatdrial hbﬁ@cdilfmmﬁhllyﬁﬂ (& b23 besgq)epﬁdes

dgﬁﬁ? qub rel eases a_mnol ecul e __cont.ai ni n% bot h
001%1%9&% SHRDIBEHANS Phd e Bk Pl Lys, V@a@é’i’«)l and dhafibrgedeiter
aquastahd%%déﬁgéch eV w'aglel?dae&i@ agﬁ'& Eéle?ﬁciée(m TC, CT,

cl eavabl € I'i nker can be placed so t
ATcBMAmudée(E} I’W¢S’@V@Y))t wvsapmp&ed; hlyatseﬂes‘ asfminetﬂaeng e@thds of

th d. Thj t t
peplifE Ao etk SitieRs on HEsubopse A0S Wotle dhsmige diking
flmbtitﬁxahgﬁdn 15e wwwds sp%imm dﬂﬁi’&ﬁfateﬁ'toxkrﬁktd%fef)ﬁ&@%(ﬁlcgahucleotide

the codin s. Examples in the art of T ndepende
Syn&eélabagén ﬁ?@e@ mecnbatmg thepeadd avithi longanys thetrdvaemtesprdtected

OrL SRRy Iy R0 SFE i s
(her‘énmae{ 186 %@tl l2\()2 Weﬂ‘c%fn ngé tagseézﬁﬁ cBﬁ%%te& BF RS H{égs 14 units of

bra ry S a set n on uenc
Whleh emnecb ﬁlrmdc it hg @B&(Qbmldéﬂmirysvds hlﬁtubafeé wigedflacrescently

1‘@“’%@?&*1 569 go é’%jl it Pg Wtda@gél% Iﬁgﬁggrﬁmtsrren%wme
har@dsRany fudadscai@- ééﬁ(fﬁ@& adl %rtfi"r?g El’l)ﬁ'lﬁ) by 'T?NzthtLl%i \Lvéﬁle amplified

(&
ethers at less than fentonolar |evels b

by RGP end seqygrceghemshiae @gﬁdam@/pe(pﬂmere\ﬂanthammﬁ: sFolllein@such

0L O L 6O e " B8 B DR L %

ohgbhlﬁ:le‘cyﬂlta RBeqictice of thatad idamificd @h&&é@heﬂtﬁg SomMihokia] Ractions that a
princi ple can encode 240 (e.g., upwards of 1012)

partéfuiar deathundesy ety nskstherefpre n@‘f@ﬂqs ghwépntntwﬁhe qoationng en the
t al., supra) the tags were bound to about 1% of the
avai |l abl e am ne groups of a peptide library via a
phot ocl eavabl e o- nitrobenzyl |inker. This approach is
conveni ent when preparing conbinatorial |ibraries of

[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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54 WD 2006/ 089276 PCT/ US2006/ 006048 peptide-1ike or

ot her am ne-containing nolecules. A nore versatile
weysdsssyidias, however, been devel oped that per RCTAIS2006/006048

encodi ng of essentially any conbinatorial |ibrary.

ohé‘d@ﬂie&i‘}c lithgriesC @ﬂ'pféﬂéif’ed’@hﬁd&rﬁ&t@tthé‘ﬁﬂﬁﬁé &nbf&? lﬁﬂileﬂsgwrrmttmg

port via the photocl eavabl e |inker and t
Seleé:ttlf*’ a dpfachmeit 8@&}1‘? tgst camperyl lilrehemeinberkior assay car bene
insertion into the bead matrix (Nestler et al. (1994)
J Org Chem 59:4723-4724). This orthogonal attachnent
strategy permts the selective detachnent of library
[00d&6iber s PeptidasBaue dlsv tseh etiptuyedns tpghsansieailes fe eofibitgtorial
Ibb% E after. oxidative detachnent of the tag sets
1braRes) 7070 RIGRIty FPRERERSs are dgsgubed tmtheart; hathp whichempiey

brafdHed SFRER Yo mlﬂﬁﬁﬁés@ﬁﬁ&fj\krﬁgh cBliih aﬁ@ﬁ £4LhePhe aﬁtgmately

tags attached t'o am'ne groups, ftach |ng t ese
clabfiratedt Inythe dirsthppropeatKerniVi et ab (HA3) Ah a]hem[Sm:t ]eus 2529-253 D,
versatibity dn.the str ures t.hat
orti B ok bR S el et g i deecprPisce ©r fiyoding
strahll@nd Bgse-1abitk proficioh ForKERY codffbuR@atchyd, as unr eact ive as
the bead matrix itself. Two 'bi nary-encoded

conbinatorial libraries have been reported where the
electrophoric tags are attached directly to the solid

I e

bramqhbd dinkers Bcﬁdmplojmcbad that the calingnsit auttthe desti SomMPodd can both be
attaﬁ%(ﬁi[}g Qnal t ac gr%%lﬁ 3}1 glgaf} Iieegl)l/‘ls I&lg B%\'g Ifaég?élgleen’l Ia%ﬁeavgble linker
can %@%&E@Bbﬂw‘%eﬁ kﬁgﬁﬁncﬁ%lﬁﬂﬁd {95080 $hA eg%g%qefegéreg Yholecule

a linker cleavable only by vigorous oxi
conRanng bethtdede Bmeﬂlarcynnrfenmbﬂﬁelcaral K@99 Bietiahédreh Lett 32:3891-

B3 P EORTL 0B e S0 e AL

confpoah@edrilbd @eclilvelg sBedrifed Srof 18 rb)éad“ ERiddthe HSJH)&’éhmd Thls last
iterative screem@rfng:strategy first, nmultiple beads
congfrust | REEEEathy Cduahds becgissribpermits spleariog of dedest¢pmpound

hed and Lia ferr
wiEATONATR /LR L Yo LGRS SRS LAY BB B
cleavhege amitSeqmencm@ dfpeplidelitriry heEbesahe ﬁféﬁﬂﬁhﬁ d?ﬁﬁ%&agi s
singly into new mcrotiter plates; fi
°°n§¥fﬂi‘f{ @‘afa £ 1ags CapApTtHely Prgdictitiepentidp sHuCtli®d si xth, the
structures are decoded. EXAMPLES [00180] The
i nvention now being generally described, it will be

nore readily understood by reference to the follow ng
[00]é7>83mpl esAn gltdrpdtivarforn o€ encddihgrtbe tesycongpoung librrag emphifys a set

trat f cert as d, enbod; s of the
of nbp st TRh oI Betrosiotit e BB et D PE RS bA 4 Hirerionds
(Ohinfesentd 41(199%) 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 photocleavable o-

nitrobenzyl linker. This approach is convenient when preparing combinatorial libraries of
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WD 2006/ 089276 PCT/ US2006/ 006048 Exanple 1 [00181]
Preparation of Conpound 1 OHN""YIN NO @5-N -l

woO 2006/08mTpound 1 A sol ution of sarcosine di net hgi/uaniode06o4s
(0.22 mol ) and triethylamne (0.6 nmol) in

peptiEthike ok btiet blfylire%ntaﬁﬂlﬁg htdecules 9 A thork \FSréatl‘l@@sieh?ﬁéseﬁowever
W th sul fon chloride (0,122 mol) and stirred f
beef sigrelongd ’félsé?eﬂ?ﬁé cRqosing ofseepnfiaky mscq;nblmteaalvuhrary Here the

rfgfq&\lﬂ wWotd bé Qtltﬁhé(fiﬁ tﬁ%ge L e glq V‘ﬁaf‘i"lh ggot\éﬂclgg\f € f?mke‘;\égd the

ueous citric aci rat ed aqueous
tag watteahecbtﬂlrw@ra ahiechbloatieerdinkemda c4Betd nserdonl 111tbl €he bead matrix

in aye r washed with brine and
et L TaE ot 5 L fra) o Trortoroned Biachment sctegy
P e Bl b Bty Pl oMl subsequent
decadive by EEGSCaltaronijlative delashutent aftih¢ @eselsi d i n 87%
yield. Exanple 2 [00182] Preparation of Conpound 3.
O oxN" c(LNf O 028 NN Conpound 3 56 WO
2006/ 089276 PCT/ US2006/ 006048 A sol ution of \

[00N79Tet hyI ABBOULDI 5L athideilmReDNbRARESIR the ar? %n@mal Bmﬂ?gmﬁoding

syl f chl ori de LO 122 mol ) were placed in a S
with fte egﬁfﬁr@ehw%iaéaatﬁ@ edto giag gfqu@m afteghing these tags directly to the

bead matrix provides far greater versatility in the structures that can be prepared in
encoded combinatorial libraries. Attached in this way, the tags and their linker are nearly
as unreactive as the bead matrix itself. Two binary-encoded combinatorial libraries have
been reported where the electrophoric tags are attached directly to the solid phase
(Ohlmeyer et al. (1995) PNAS 92:6027-6031) and provide guidance for generating the
subject compound library. Both libraries were constructed using an orthogonal
attachment strategy in which the library member was linked to the solid support by a
photolabile linker and the tags were attached through a linker cleavable only by vigorous
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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di chl oroethane (10 nmL). The residue was restored in
dry dichl oronmethane and triethylamne (0.6 mmol), and
wo-2(aioset7hy| am no) pyri dine (2.5 ng) was added. PTIAIS2006/006048
m xture was stirred for 8 hours at 23C. The cl ear
solution was diluted wth nethylene chloride (10 ni)
and washed with 10% aqueous citric acid. The separated
aqueous |layer was extracted with dichloronethane (10
m.), and the conbined organic |ayers were washed with
] and dried over sodiumsulfate. The clear oi
ééé%%ﬁﬁ%oncentratlon in vacuo was purified by silica
[00881] chr oPFmpagtiaphyCéDpGUdnat er / 1. 2% net hanol in et hyl
acetate as elyent) to yield a white solid in 87%
yield. Exanplg 3 [00183] Vardenafil (Levitr2) is a
sel ective inbibitor/ of PDE5. The structures of
var dergaf i 0gs known in the art were conpared
Wi th regar- to ity and -pharnmacokinetic
prope T Yhe ign of the conpounds of the present
Q nodi fyi ng nol ecul es using

exhi bift ijnpraved pharmacoki netic properties. The

funcpisangl grjpups were placed so as to affect

phar macoki properties, rather than activity. The

set of conpound$ that are designed and synthesized

i ncluded elenents that are predicted to be netabolic

pr oduct sCefipount her el enents of the set. [00184]

Protei n binding was determ ned by standard

-AS@Wﬁoabf$m¢Qﬂﬂﬂﬂﬂnwﬁwhmﬂkk(OQQ@&ﬁBDaﬂhﬁﬁﬂhﬂdﬁﬁ&Kéﬁ&&&oDin

| s.known to. one of

nhi.pi t o]

met BB APh ot G 1T Yeb BN Besod v PR Lim Gbiene 60822
mmb0Qh8 &lirrd@ Riret Hourf %toped { TiRsc164r s%@ﬁ%%ﬂ%ﬁ'v&ﬂﬁﬂeﬁ&lene

Attachment of Functional Residues ~O HNC -
chlagiste(1RmIgenPeasiedy G Apbiaguers ditticecid. Fhe Mylaeted auetislayer
wasFéx'trgcteél\lgvithv(ﬁé}gg}on{:e%arﬁlé' I( fo I%Lioand(%he 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.
HNM
ch&—
T//
Compound 3
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1 N~ N"' 490.576 C22H30N6O5S 0.98 0.12 nM Il Np 2 H
\' N 504.602 C23H32N6O6S 1.289 0.10 nM CH3 0O N 3 N

w6 280683%276€24H34N605S 1.598 0.14 nM 0 4 N u\ | PEBASEIDE/006048
C24H35N706S 1 0.084 nM ~ NI 0O 5 516.613 C24H32N605S

A sblufioR of NomeMyl-8mbndioburyl MrfetBa2 0224h33N6RE Sudforyl chlorid
0.68 M T A NN BaeR 4m%65§wh%5§q% 540 ba onee

(0.12¢ mmop) weerg phsed mpaflmsked sengengated Shptings Goosdy 7162-

: OAR 1o F!!\QY\ S02- R4, COVPOUND
dic %gﬁﬁ g Q%%%SI ec urlesalgu%g ec aﬁ"a?d léLd(%Z] Blcﬁ%ﬁme%‘?e ?ﬁé ght
triefiylamiine (@6 nixndl),Nnd B(Tih #th Fabiko)hyedite %2.5’ Pg) vmsAlled. The
AIWAN O, 13 k ff‘ 532. 656 C25H37N705S 2.57 _0.32 nM
mixture was stirred for 8 hours at 23°C. The clear solution was diluted with methylene
chloride (10 mL) and washed with 10% aqueous citric acid. The separated aqueous layer
was extracted with dichloromethane (10 mL), and the combined organic layers were
washed with brine and dried over sodium sulfate. The clear oil from concentration in

vacuo was purified by silica gel chromatography (0.6% water/1.2% methanol in ethyl
acetate as eluent) to yield a white solid in 87% yield.

Example 3
[00183] Vardenafil (Levitra®) is a selective inhibitor of PDES. The structures of

vardenafil and analogs known in the art were compared with regard to activity and
pharmacokinetic properties. The design of the compounds of the present invention
involved modifying molecules using functional groups to provide new compounds that
exhibit improved pharmacokinetic properties. The functional groups were placed so as to
affect pharmacokinetic properties, rather than activity. The set of compounds that are
designed and synthesized included elements that are predicted to be metabolic products of

other elements of the set.

[00184] Protein binding was determined by standard ultrafiltration methods.
[00185] Phosphodiesterase inhibition was determined by methods known to one of
skill in the art.
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NO NI11 N 534.628 C24H34N606S 1.54 0.15 nM 0 O N

12 504. 602 C24H34N606S 1.2889 0.3 nM H=eH3 O N 13
wOl0es@R92566 C22H30N605S 0.859 0.17 DM H = CH3PCT/US20b4/006048

H NH 490.576 C22H30N605S 0.859 0.35 DM CH3 1 0 15 N/

onseE2: S EEIRENRTRS Lt B e bk sarions

ResiduBCT/ US2006/ 006048 ~O HN YYN N/ S02- R4 COVPOUND 13
Conpound R 4 Ml ecul ar Mol ecul ar No. Wei ght Fornmnul a

CLogP 1 C50
L (¢]
O HN =
N/
\N » \<\\
SO,-R4
COMPOUND B
Compound 4 Molecular Molecular
No. R Weight Formula CLogP ICs
l [o]
N
1 \)LN/ 490.576 C22H30N5058 0.98 0.12 nM
|
, (o]
N -~
2 - T 504.602 Cy3H3,N:0sS 1.289 0.10nM
CH,
l [}
N
3 78(1«/ 518.629 C4H34NcO5S 1.598 0.14 nM
l
|0 0
. I L \)L p 561654 | CaHysNoOgS 1 0.084 M
N\
[o]
N
5 N 516.613 Cp4HaN6OsS 1.792 1.6 nM
|
| 0
N
6 \/[L N/“\O 532,612 CpH3N6O6S 1.1 0.68 nM
-/
i o
7 " A S\ 545.654 CasHysN;OsS 1.54 0.54 nM
_/
l (o]
N\)L
8 N 518.629 Ca4H34NgOsS 2.04
(.
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O NH 17 490.576 C22H30N605S 0.91 0.66 nM H CH3 0 NH
18 490.576 C22H30N605S 0.91 0.36 nM CH3 0 NH 19 N
wo6QdosBIR7€23H32N6C6S 1. 219 0.19 nM 20 405. 471PCT/US2006/006048
C18H23N505S 1.045 0.24 nM 0 21 476.549 C21H28N605S
0.55 0.25 nM Tabl e 2. Physi ochem cal and
Phar macoki netic data for gonpounds fornmed by
substitution of corrgmm@h ound Caco-2 (10"6 cm's)
PAMPA (10"6 CM S) Sollybil i A'ug/ m.) RLM T1/2 Non- Spec
Protein No. AtoB B ¥ Lec pH 7.4 pH 2.7 (mm)
Binding Binding 1 746 48.88 5.49 0.128 96.12 > 100
22 11.07% 91.4% 2 33038 61.33 18.2 > 100 > 100 32.6
20.7 %96.8 % 3 28.85 58.45 9.11 > 100 > 100 72.7
14.3 % 92.4% 4 2.97 CBBNRRA7 0.056 109 112 64 7% 82
% 5 19.4 60.2 13.18 93 100 30.1 60 WD 2006/ 089276

20067 006048 Compoundg Caco- 2 (10" 6 Tm35) PAVPA

Compf'ff'd 6 cnm sR* Sol ubi C‘E‘Ug anE"lF?EWF T112cNewt Spec 1c,,

i )
TlTrL +-—No—AtoH—B ’57&——tHEA nl—lfﬁl_ﬁi m nL

Bindji g Binding 6 11.16 5%.15 O. 78 4100 >100|7. 3%

,01. 60 214,35 35. 58 2. 6%,84. 5%
%42.08 77. M 2181 > 8%7]%10 S8 01 b0l o 2]33191Ma1
0.03 > 100 > 108 9. 8% 75. 4%

10 N\/[L N/— 532.656 CasHa7N;05S 2.57 0.32 M
\ o)
N
11 v 534.628 CasHasNeOeS 1.54 0.15 nM
N avg
| o}
N
12 s N< 504.602 CyaHaNz06S 1.2889 0.3 nM
CH,
‘ 0
N
13 - NH 490.576 C22H30N5058 0859 0.17IIM
CH;, \
I Q
N
14 H"' NH 490.576 C22H30N505S 0.859 0.35 M
CH, \
Q

|
N,

X
16 KKN/ 516.613 CasHiNeOsS 1.234 0.42 nM
l
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10 67.04 78.47 77.87 11 11.4 63.3 1.45 70.87 66.7 0%
95.8% 12 33.39 50.43 13.93 100 96 32.23 30.7 %94.2 %
wWh2003/082764. 6 69.4 14 0.47 63.95 62.65 15 6. 8PB%/1US2006/006048

0.25 16 3.41 82.5 74.7 17 0.26 78.4 70.05 18 0.18

75.75 70.3 19 2.43 33 0.17 7.1 > 100 20 24.27 53.02
0.37 0.00384 > 100 100 §0.23 16.23 % 96.03 % 21
5.15 31.45 0.24 > 1 >y WO 2006/ 089276
PCT/ US2006/ 006048 , 3. NPPE-5 Sel ectivity Data.
Conpari son of sel ectfi vi[ty f or\ PDE-5, PDE-1, PDE-3 and
PDE- 6 for conpounds med by substitution of conpound
A~0 LO HV N ~N MoSG2- R4 COMPOUND B Cyt ot ox LC50
Cytotox Conp. R4 PDE-1 PDE-3 PDE-5 PDE-5 PDE-6 trill
GC50 No. bovi ne hunme®ONIR@YND 8hr oni ¢ Acute 0 986 0. 122
0.097 3.50 1 NN 25 nMnMnMni\4 Tim.075 0.10 76.7
c 0N 507 0101 ©. ug{u:]) Ul 605 1611'_" ¥ J.F:S NV VM VX ™M
ompgu olecular olecular
Np(?.' 0| 0.10 94.6 Weight Formula CLogP 1Cs
o
NH e
17 1 T 490.576 CyoH3oNgOsS 0.91 0.66 nM
H -_CH3
o]
NH
18 N 490.576 CaoHaoNOsS 0.91 0.36 M
&, H |
(0]
NH
19 %N - 504.602 CpsH3,Ng05S 1.219 0.19 nM
|
20 ILH 405.471 C1sHp3Ns05S 1.045 0.24 nM
| 0o
21 N\)LNH/ 476,549 ConHysN6OsS 0.5 0.25 1M

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

Compound | Caco-2 (10 cm/s) | PAMPA (10° cm/s) | Solubility (ug/mL) | RLM Ty, | Non-Spec | Protein
No. AtoB | BtoA | Hex Lec | pH74 | pH27 | (min) | Binding | Binding
1 1746 | 48.88 5.49 0.128 96.12 > 100 22 11.07% | 914 %
2 33.33 | 61.33 18.2 > 100 > 100 32.6 207% | 96.8%
3 28.85 | 5845 9.11 > 100 > 100 72.7 143% | 924%
4 2.97 25.95 0.47 0.056 109 112 64 7% 82 %
5 19.4 60.2 13.18 93 100 30.1
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CH3 0 412 0.138 0.16 1.70 3 NN 10 nM nM nM nM nM 0. 10
0.10 100 OO N \ Il 0.21 4v N \ 25 nM.084 nMO N
w@skechs®76M 2.3 nM 7.4 nM 5 Nf -11 10 6 N~ RCO/US20060M06048

190 900 0.68 4.8 nMO 7 N\,)\ N-\N 33.5 1200 0.535

componfy 7 chltn B4 MNP B G2 Sy i o PN o g | Brotin
No- 62| WRoBOO6ARR9I276HRCT/| USROG/ QRBAAS 1k 170 |HNuhinN | NBiblting | Binding
¢ S0 I B O of T8 Gt o T
7 435 35.58 0.18 > 100 >100 2.6% 84.5%
8 42.03 77.41 21.81 >100 > 100 15 19 % 97.6 %
9 2.33 11.31 0.03 >100 > 100 9.8 % 75.4 %
10 67.04 78.47 77.87
11 114 63.3 1.45 70.87 66.7 0% 95.8 %
12 33.39 5043 13.93 100 96 32.23 30.7 % 942 %
13 0.42 74.6 69.4
14 0.47 63.95 62.65
15 6.8 349 0.25
16 3.41 82.5 74.7
17 0.26 78.4 70.05
18 0.18 75.75 70.3
19 2.43 33 0.17 7.1 >100
20 24.27 53.02 0.37 0.00384 >100 >100 60.23 16.23% | 96.03 %
21 5.15 31.45 0.24 >100 > 100
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No. bovine human (uM Chronic Acute 0 10 N |
1200 0.32 3.6 nM

~\N nM nMnM O

/- 8.30

\ 11 'N 34.0 2300

wO020d5/08%276 O/ nl\4 nMnM6.0 nM O N 14.8 712 0C2382006/006048
3.11 12 HC _NO0.10 0.10 99.3 O N _ 40.0 995 0.17

Table 3. PDE;-
0.35 1

8 Qeldc ity MapiV
4 HNH nM nM nM

Qe

7 nM 0.

AsoRfQefetiBvidy &r"ﬂ'ﬁé-fgpf)%gl,ﬁmz-s

88."0 CH3

10

and PDE-6 forcpmponngls foxgned by substitutionpf egvpponndhAnM 0 N

13.0 400 0.42 3.80 16 |

13M gM nM 11M 0. 10 100 O 17

NH N''* 35.0 1100 0. 660 LZ 90 {M nM nM 0. 10 100 InMH
CH3I 63 0: N,
\N/N\<\\
S0,-R4
COMPOUND B
ppES | PDE Cytotox LC50 Cytotox
_ - 5
Comp R PDE-1 | PDE3 | PDE-6 (mM P
. bovine human Chronic Acute ( )
A
N 986 | 0122 | 0007 | 3.50
1 T/ 250M | O .y | 075 0.10 | 767
l 0
N 507 | 0.101 | 0.0395 | 0.605
~
2 R 13aM | O oy vl ey 0.10 010 | 946
CH;
] [0}
N 412 | 0138 | 016 | 170
3 %T/ 0mM | 2 oy | 0.10 0.10 100
| 9 0
N\)U\)L 0.11
4 / :
NN | 25mm os4nM | Ot
Q
N 253
5 T/ .y 1.60M | 23uM | 7.4 1M
o
N 1900 0.68
6 VAR B UE ' ey o | 48nM
__/
A9
N\)L 7\ 33.5 | 1200 0.535
7 N N— 2.7 M
N ™ | oM M
] 0
N 345 | 1250 0.78
—
8 N ™M | oM M | 30mM
|
I (o}
N
9 \)LN/ o6nm | 2290 1.50M | 9.6 1M
N oM
N
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~OHN N ~N N S02-
Conp. R4 PDE-1

WO 2006/ 089276 PCT/ US2006/ 006048
R4 COVPOUND B Cytotox LC50 Cytotox

woDR6ASPDE- 5 PDE-5 PDE-6 nM GC50 No. bovi ne heaumwsgesshoco4s

Chronic Acute 0O 18 NH 20.0 1700 0.36 3.00 nM DM DM nM

0.10 100 CH3 eH O Nx 17.0 1300 0.7193 286 19 nvDI
nM nM 0.10 100 20 28.0 101070.243 nM 13Mr 4.18 0.10
0.10 100 0 21 N 16.0 G 90 nM nM nM nM

| ncorporation by Referepnge k008" Al of the patents
and publications cited ei f ar her eby i ncor por at ed
by reference in their eftireties.\ Equi val ents

[ 001881 Those skilled insot-re art will recogni ze,
able to ascertain using no nore than routine
experi nentation, many edtPNROWEMB to the specific
enbodi nents of the invention described herein. Such

or be

¢quivalents dare |ntLended To be ENco Lasseﬁi')y ttre
Com foll owi ng clains. q)4 WO 20}9%.98931;]95':6” US%@OO@Y@@BB@@ Cytotox
NoP- Ve cl akm PDE-1 | PDE3 | PDE-6 (mM aCs0
bovine human Chronic | Acute (uM)
o
830 | 1200 0.32
10 N —
\)LN oM | oM nv | H60M
\__
[ 0
N,
1 \)LN/ 34.0 | 2300 015 | o0
N M | M | &
l 0o
N,
148 | 712 0298 | 3.11
12 >/\L -~
N iy iy Y M 0.10 0.10 99.3
CH,
l 0
N 40.0 | 995 0.17
13 >/[L : .
- N*i nM nM oM 7.0 0.10 94.0
CH,
l o}
N 250 | 700 0.35
14 \ :
W .y M o |37aM | 010 88.0
CH,4
l (o}
N 17.6 | 523 0256 | 2.93
15
><‘LNH/ oM | oM oM | v | 010 95.0
I 0
N 13.0 [ 400 042 | 3.80
16
KLT/ oM | nM SV I VI B 100
Q
NH - 350 | 1100 0.660 | 2.90
17 . N : . .
= oM nM M nM 0.10 100
H TH;
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1. A conpound of formula A ORz R1I111I0HNi N A\
~N~ N/ B, E"3 di (A or pharmaceutically

weacewmpsebe salt, stereoisoner, or hydrate therPeofUs2006/006048

wherein R is |lower alkyl; R2 and R3 are

I ndependently selected fromTower alkyl, and ower

al kenyl and | ower al kynyl, erein the | ower alkyl,
| oner al kenyl, and | owero ak Jmay be optionally
substituted with one or & _hatogen, |ower al koxy,

hydroxy, CN, NO2, amn cyINam o, am do, carbonyl,

and alkylthio; Ais NO -H Bis\N CGH GC(S02-R4),
or GCOR4; Dis N GC Ho-&(S02-R4) or CGCCOR4; Eis
N or CH wherein only one of A, B or E may be N, and
one of Bor Dis C—(SOZ-CFQZI\)IP@FNDB:-COM; R4 is a group
having the formula: RS 0 N (CR6R7),- C i R9MR8(C)

Wherein each [R5, R, R7 and R3 pre | epenqern1

Com sel ected from H and | owe @s]{ I @@gr ein the CﬁWe#LCSO Cytotox
Nop‘ al kyl Rhy be |amE-ona@ipey3 sU LF Vitpr-ome_or e GC50
" hal ogen, |ower al koxy, hydP"O‘Rﬁy @ (NO2,  ardndghic | Acute | M
qCyam o, —ani-do;—g¢arbonyt—and—al-kyht-hi-e-—and
additi ally lor alfernatively R6 and R5 together|form
TR 5H @-rentbeoed|rimg, | or R6 argheéR{ Begether form a
B to 6 nberledM r | ngM 65 WD 200640892761 | ©-10 100
PCTF‘thSZIE) 6/ 006048 |R9 i s|independentlly sel ect ed fromH
and [ower alKyl, Wwhereinfthe Tower alfkyt be
NH ‘ 17.0 | 1300 0.193 | 286
19 7%?/ oM oM M oM 0.10 100
28.0 01
20 L | oD 023 1 418 | 010 | o010 | 100
| o
N 16.0 443 0.25 1.90

Incorporation by Reference

[00187]

reference in their entireties.

Equivalents

[00188]

All of the patents and publications cited herein are hereby incorporated by

Those skilled in the art will recognize, or be able to ascertain using no more

than routine experimentation, many equivalents to the specific embodiments of the invention

described herein. Such equivalents are intended to be encompassed by the following claims.
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optionally substituted with one or nore hal ogen, | ower
al koxy, hydroxy, CN, NO2, am no, acylam no, am do,
woantsmsyd7s and al kyl thio; alternatively R8 andPB9/US2006/006048
together with the nitrogen to which they are attached
Weclalff ma 5- or 6- nenbered ring; nis 1to 4; and mis 1
to 6. 2. The conpound of Caim1 whereini: Ais CGH B
is GH Dis CG(S02-R); and Eis CGH 3. The compound
of Claim2, wherein nais 1 or 2. 4. The conpound of
Caim3, wherein nis 1. 5. The conpound of Caim1l,
wher ei QcomBduddofebiytlaR2 is nmethyl R3 is propyl Ais
CH Bis GH Dis CG(S02-R; and Eis CGH 6. The
conmpound of Caiml having the fogpula: O R2 R11110
HNi N NJ~ R3 R5 OrQ2-N RI_R6/ R7 R8 wherein, R,
R2, R3 R5, R6, R7, R$ ary ang & defined in claim1

for formula A. 66 WD PCT/ US2006/ 006048
7. The conpound of C agm havi ngrt he fornmul a:
~r7
(A)

or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R' is lower alkyl;
R? and R? are independently selected from lower alkyl, and lower alkenyl and lower alkynyl,
wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally substituted with
one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl,
and alkylthio;
AisNor C-H;
Bis N, C-H, C-(SO,-R%), or C-CO-R*;
DisN, 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-(SOZ-R4) or
C-CO-R%;

R*is a group having the formula:

¥ u
N— (CR6R7)n_ G II\I'—— Ry

mR8

©

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’ together form a 5- or 6-membered ring, or R® and R’ together form a 3 to 6 membered

ring;
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O R RLI1-10 HNi N N N~ R3 CH3 O00 2-kj N'CH3
63 wherein, RlL, R2 and R3 are independently sel ected
wonaewosband | ower al kyl, wherein the | ower al kpCT/USBON6/006048
be optionally substituted with one or nore hal ogen,
I is 1ddey@fdeﬁ¢h3k%tedw&ht’ﬂ< Mad Qwer 2INGE wiRdif the 186¥%F éll'ﬂ'lr}ﬁay be
m do, carbonyl, and al kylthio. 8. The conpound
0ptlonetuy§|uhstmuuqéwﬂagonem nege h@ﬁgaen lgvaalkaxy hidyorn GNNN O{, amino,
2 02- N\ Rs R6 R7 R8
acylamv%oé?réllldr?scargg ﬂs%ld ﬁ%g[lthl kyl; R2 and R3 are
alternaiivele R aa@ RP kopegrl adthatle hitoged ewelicRkieyare afthtd¥&Mm a 5- or 6-
al kenyl and | ower .alkynyl, wherein the | ower alkyl,
membqf?ﬂ/\%‘?g»é’llﬁéﬁwl angyet 13 6\%? al kynyl may be optional Iy
substituted with one or nore hal ogen, |ower al koxy,
hydr oxy, CN, NO2, am no, acylam no, am do, carbonyl,
2. dihe catdpgtndoOClakh,l REereiR7, R8, RO, R10, R11 and R12
. e independently selected fromH and | ower al kyl,
Alsc'ﬁ%er ein the lower alkyl may be optionally substituted
Biscy:.th one or nore halogen, |ower alkoxy, hydroxy, CN,
, am no, acylam no, am do, carbonyl, and

D is C-£3QyRihaued
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
Ais C-H;
Bis C-H;
D is C-(SO2-R*); and
E is C-H.
6. The compound of Claim 1 having the formula:
o) R?
RNo  mn =Ny
\N/N\<;
/R5 Q
Or— N%J\N/Rg
RS R’ ;'qﬂ
wherein,

R, R%L RPR® R® R7, R® and R? are as defined in claim 1 for formula A.
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and additionally or alternatively R6 and R5, or R8 and
R10 together forma 5- or 6- nenbered ring, or R6 and
we&2006m89R80 and R11 together forma 3 to 6 nmenmBerAs2006/006048
ring, and R9 and R12 together with the nitrogen to
7. 8id 8f €ladtht5aERed thofdAmlae- or 6-nenbered ring.
67 MD 006/ 089276 PCT/ US2006/ 006048 9. The conpound
of Caim8 having the fornuba: @R2 R'I-IOHN N N
N_~ R3 RS 0 R1Z sgd: ty \ IJ I a--'/ RO wherein,
Rl, R2, R3 R5, R8, R9 and™ as defined in claim
8. 10. The conpound ' ~9{haV|ng the formula: O
R2 RI~IOHN N N1 / : 3 OeH3 02 CH3 ©6H3
wherein, Rl is |ower Ky and R2 and R3 are
|ndependently sel ected/fr | pwer al kyl, and | ower
al kenyl and |ower al kyryl, ref'ts the |ower al kyl,
| oner al kenyl, and | ower aIkynyI may be optionally
substituted with one or nore ha oben | ower al koxy,
h .hydroxy, CN, NO2, ami no, acylam no, am do, carbonyl,
WRCICHNnd al kyl thio. 11. The compound of Claim 1, having the

R I8 2€11Rep @echtlP8Blected 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 1 having the formula:
0 R2

R1
SO0 HN =

N
SN N\(

R3
R® 0 Riog!t R®

07— NS(L N><g/'|\j\R9
R R7 |Iq5
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, R% R7,R%, 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, or R® and R together form a 5- or 6-
membered ring, or RS 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.
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68 WD 2006/ 089276 PCT/ US2006/006048 0 ~ 0/ ~ ~0o /| ~
OHNNOHNV - NOHV - N NN~N~N/ ~N ON/ 'O
WO208@890%6 S02-N\ X Oz-N~ ~/ \ Nv “~ ill~\/ CeBT/US20dbl006048
- NOHNV I N~N N/ \' N N 0 S02-NS®»- NON ~0O0
00 OHV OHV OHN / N \ /NN\ ~N N/, SOz N
502-N' ON N N H\/~H OHN "r::"NOHNC YN\O

9. FRi@ conpoNnd of Clim g Haviwg the formgld8 O CH3 CH3 O CH3 O
z-N 0z-N SOz CH3 fl~}"\~ CH3 6H3 8 CH3 Ol OO0 O
HNN \O HN y- LO HN i  N-N/ M-YN N,/ N /Y

S0 HN =

wherein, .

R!, R%, R*R%, R8, R and R' are as defined in claim 8.

10.  The compound of Claim 9 having the formula:

o)

RZ
R1
~o HN/U\(<
N

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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SOz- 0/ O Z SOz- fy N~ SQ2.- N/ 69 WO 2006/ 089276
PCT/ US2006/ 006048 0 ~OH - N~-OHO WYENOMHIi |
woOl200d/0876~ \ 02- 1 1A OI/ HO z- OCz-N\~N €erNuUs206/006048
| ~ Ot O~OHN Y- \OHNC ~/\ "OHi | NN [/ [ \ \~

/' N O\ HOHO Oz-N @&-N ON 12. A conpound of

foraewla DO Rz RL'-OQHN,i N B, E dio(D), or
LO phatmageuti cal | yl\gcggei apl e salt, stsreoj , or
afkyl\, and

h ?ﬁfgwt her eof , . NRL is lower alkyly /&2 and
Sar et i ndepend
| ower enyl a n the wer
SO%IL kﬂ_ | ower al ke

lected fromlg
, /1l ind | ower al kyn i, py fbe
Ral ly substitu %ne or nore ha*uogreﬁ,\/o\cm
| ower lal koxy, hydroxy, CILL\/ am no,

Jy,

ower_ atkynyl, whér.e

L ] I
(o] HNM I\O HNM
N N
S N\<\\

| (0]
SOz N\-)J\ >
HE



acyl am no, am do, carbonyl, and alkylthio; A is N or
CH Bis N GCGH GC(S02-NHR13), or CGCONHR13; D
wO00N/ 082276, C- (S02-NH-R13) or C-CO NH R13; E PETNS2006/006048
C-H, wherein only one of A, B or E may be N, and one
of Bor Dis G (S02-NHR13) or CCONHR13; R13 is
L | oger al kyly 70 2006/ 089276 BCT/ US2006/ 006048 13.
o oundfy 3 is methyl. 14.
ound lof ' and R3 are
mHép dent [y $el &ctad fr et ~al kyl . 15. The
gompouna, of aimd2, Ravi la DI: O Rz R1
Oﬂ%h{) \ N/ OR%QQL (D1) &opf, p armateutical ly
agsept abl e salt, /'st greoi soner \ydr ate t hereof,
wherein Rl is |ower alkyl; d'RSare
i ndependently sel ected from I ower al kyl, and | ower
al kenyl and | ower al kynyl, wherein the |ower alkyl,
| oper al kenyl, and | ower aIkynyI nay be optionally
substifuted |with one or rm e haI | ower al koxy,
mdo car bonyl
yom | ower al kyl .
R1

yl
16. ?}hg\c ere| 3 is methyl.
17. 9The ctonpoynd oo Cl ai m 15; erel n and R3 are

O] Zg%pendent | y% @1\9);‘{ froml 18. The
ound of C ai m 15| haV| ng the flor rrul a

12. A compound of formula D

0 R2
R1
~0 HN =
N /N
N g \(
- R

o )

or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein:
R! is lower alkyl;
R? and R® are independently selected from lower alkyl, and lower alkenyl and lower
alkynyl, wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally
substituted with one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino,
acylamino, amido, carbonyl, and alkylthio;
AisNor C-H;
B is N, C-H, C-(SO,-NH-R"), or C-CO-NH-R";
D is N, C-H, C-(SO,-NH-R'?) or C-CO-NH-R"%;
E is N or C-H;
wherein only one of A, B or E may be N, and one of B or D is C-(SO2-NH-R'?) or
C-CO-NH-R";

R" is lower alkyl.
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0 O HN)~:~-- N 025- NH 71 WD 2006/ 089276

PCT/ US2006/ 006048 19. A pharnmaceuti cal conpositions
woaeorassi7’ag a conpound according to claim1l or PCraiSe06/006048

12 and a pharnmaceutically acceptable carrier. 20. A

met hods for the treating erectile dysfunction,

conprising admnistering to a human or aninmal an

ef fective amount of a conmpound according to claim1 or

13, S BkBua0%r AiR13! FRSEHIASA hugpoept abl e carrier.

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 Dy:
o] R2

R1
~0 HN ==

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
L ‘
0 HNM
T
N

0S—NH
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19. A pharmaceutical compositions comprising a compound according to claim 1 or claim

12 and a pharmaceutically acceptable carrier.

20. A methods for the treating erectile dysfunction, comprising administering to a human
or animal an effective amount of a compound according to claim 1 or claim 12 and a

pharmaceutically acceptable carrier.
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