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PHARMACOKI NETI CALLY | MPROVED COVPOUNDS Background of

wo b@slonent i on [ 0001] The physi ol ogi cal and cl pei/watoo7/018784
effects of inhibitors of cyclic guanosine 3,5 -
nonophosphat e specific phosphodi est erase

i1 PEAEMAGORINEEMTY oM CqefogpS "€

nodul ati on of smooth nuscle, renal, henostatic,

j zqﬁg d/ or endocri ne functlon IS deS|red
Bac‘kgﬂ?gég% cCﬁg}élslgg% fic phosphodi esterase (PDE5) is the
[0001] maj or Ta&pRydiyldgiohlyanidrtineakeffeets of inlabitors af cyscrlmcgubnosme 3 ,5'-

cle. Thus, an inhibitaor_of PDES may be indicate
monophQsahate spestia BhoRPEAHErAe dF@MPesnSFiTicd RIor 1987k ihakgh inhibitors
v wf )l YEREVL Sk SRR Lo R AL
hemostatfy, aifrmnaom and/dr' &miodlémesfunalmh dideareae I’JSypefS dGMP-specific

uro eni t m rly.erectile disfunction.
phosphpg) qﬁ%’é}ﬁf% RAPT «él\géﬁwﬁ lyzing ergyEisi 1B Masculag smegd

[ I V,
m““lev;"?%% ol IFPEESHh ey hEHIGE i URR0ARof or maintenance of
endothélml andmirﬁnt/asamldr headthent itreetmenh o HeardiovasculRDiEso@ad, insluding but

. currently indicated for the treatnent of erecti
not limiigckiofipeeirionr Fgperoyascylap faeuhEs ﬂg@wr&eﬁswﬁf*&}@g%ﬂ system,
paﬂiculgﬂg%ﬁﬁ@ﬁlﬁﬁétﬁmpr operties of PDE5 inhibitors. [0003]
T e

vel opment of a new pharmaceutical agent requires
careful optimzation of the chem cal and bi ol ogi cal
properties of . a lead c ound, For .exanmpl e,
100021 81 cce 2biriiac ioaLPRREH At Bonserelse G Bibiin o PRES ari
current]épivailib?e ' VEﬂ@Hﬁﬁ Mhafetddni&ahe wrhdEnGROPOURE® FuSiotent and
ossess desired pharnacoki neti ¢ and phar necodynam c
selectivenuifibitef PTH Ssaralriel ummmt@en@batpdrﬁrtthe pcaﬁmeslsofmmlld y
uires .extensive experinen on. In nany cases,
dysfundsPge JBEISR PrIgaIFRs i P DY G phRTHEcoRBHRIRRIBERof PDES
inhibitd?é.t en require preparation of thousands of structurally

simlar conpounds. [0004] Anong the properties that
can limt the utility of a potential pharnmaceuti cal

10003) 20° 8 e 58 By Ml e SRR g S S5 aton
of the cﬁ@rHRQ}JzBﬁ!l lﬁ&l%%f%ﬁi plbﬁeﬂﬁbé/@f d l%a&‘%}nﬁcﬂﬁﬁ' fhof @J(Anb{ 18, %@cessﬁll
for exanple onponents of blood and bIood pl asnm,

drug canﬁldstelrmesv bs sacfﬂ lalyd effectivg fomts ihteadesdwse. dlurthergthe compponmmust

possessRREed madheret Ry o BB P ol Ho3 Ahious development
processifslallySRQ0IFésQk&i8#e experimentation. In many cases, the process for

determining the optimal compound can often require preparation of thousands of structurally

similar compounds.

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

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



2 | arge dosage of conpound to achi eve the desired
therapeutic effect. [0005] Traditional approaches have
wa@owgloe44bp al t er phar macoki neti c properties [ OBOBS2007/018784
Pegyl ati on, the process of 2he conjugating or |inking

of bionol ecul es and drug delivery systens, e.g.

| i posones Lot ei,ns nzymne dru anoparticl es,
large dqgpgt OO FRAREN i  BeITeR thekene RS RlTeRb hoa f or
al tering pharmacoki netics by inproving the circulating
half- Iife of protein and |iposomal pharnaceutical s.
[0005] ( See, TRidattimal eppredchePhaversaughd to alter pharmacszmetic propeities
Pegyl ayt ed drugs have a | arge nol ecul ar wei ght
pol yethvlen I . ar the.dr '
100061 57 CPERE, Heioest ik o5 GescinerdRg tBisthofibgt i are
deliverp$ysfngs, E:.|g.91ip’tfsuﬁle§,q:rot@fr@,séhzyﬁles,giﬂlﬁ%]s, harpaRicle] Wb polyaihylene
avai lability and also acts as a shield to prevent
glycol, isetctgin nethod for altgeng phgrmaceldnetics §y iyapravingthe rirewating half-

: i n e e 0 J )

ite o RS SPM-RRNEHS SOSRHY e ACPMENR: 2090 an

5791):5509).Pegflafep@rugdhatSa 1f}e Adledulaesidlght pelgesRhedlycol (PEG) shell
roteins, for exanple, have inproved pharnacokinetics

around hecdrpg whitchrnsaisel ths dmsfips) enzyngtia degradnjion. and allomaithedrug to

cross 4L 5 Bigbr D RSP B o0 B, G40 Pty sespamiion o
e e ekt s g e
(see, MplingyraSenaer Treal Bebe?é)ﬁ% sﬁnsmq $'epp2éi: ht-4p)Agr c@uﬁmgabwi
povin 15, BB o SRS PR R B SRR IR B o

longer @fbillating haHtlifo.AfiRancdtagaithbiaeRysubyptirgal phagtacokinsiié profile that
. Cancer Treat Rev. 2002 Apr; 28 Suppl A 7-1 1)
requireprglanged ar lepﬁf&s\emmalém}rqudhwr%n%w&wd anticancer agents, €.g.

pessSRREE) ROEPIELH Cu0E Moy, B3 REOH 1 KR USRS Sy g
tolerabilitypthaiodre at lenst @feivhiehtrd thisye of ubmodified (ifgastinmathf o glone
2002) In _addition to inproved pharnacokinetics

adminisyatjon perchenothysenyele: (see duawtPrddsanegr SreabRen. @002 Apg 28

Suppl 477 1¥ PeR S b AoHEN bR Bink Rl G ersBIR adei G been
found t&Ghpplordeffediive Shditess tdrdiotdRi3han e, uniptgylged oetipysoared
N I T
oo A BB 0 L Ui s B e

dose. (SehaY oweld kndBlack @l 1Cand & TipatFBS~ 3602 Apr; A3 @uppbAi3a6) Sifice the
I al ed drug activity at.

.pegyl ated agents jis poten redu
PEG sifé, B¢ gehagley € akaghiBert 1S p LR eR IR SEepesic aganb 9 &upgaeins
detenniﬁgﬁe'”&ﬂl?ﬁhﬁrﬁracﬁgﬁ%t{@' tREdb&utR! BBnt %d@ﬁ@dé\%\%r@d ©RAGr58in-by-
in smalT nolecules than ~w th proteins. 2008/ 024494
protein PEI$. (S&0) Blands1E8 a8 41ir3 Pharmacokinet. 2001, 40(7):539-551) A shortcoming of
pegylated agents is potential reduced drug activity at the target site due to steric hindrance of
the large PEG molecule. PEG molecule size is more of a concern in small molecules than

with proteins.



[0007] The present invention relates to 2-phenyl
substituted i mdazotriazi none conpounds with a
W@ 200803440 functional group having inproved  PCT/US2007/018784
non-specific binding charatteristics and
phar macoki netic properties. The sarcosine unit serves
to decrease protein binding, thereby increasing the
[0007] anDUNThepresérténientioh eflatedi T-phaglinbstiiliia iflidbtrtiailone
resi dues which are attached to a conmpound differ in

compoyrgs Withehsargasie fsmt@e@kareun haying meprgysiips-spgeidig bindingc
|
e R L R T

bindingathRredly ificreasiiyl the aﬂmtlhtyofsﬂmltbﬂn offthleeotipatindveT lghfunctior@l
_.ap grOX|nateI MA of 100 dal tons conpared to 5000
residuegyhichrige efachet © aemepquRd difierda teinrdgiyiel pigypture from the groups

used in'?b%ﬁxg%gﬁnrgg& Cb ttﬂg ﬁ%ﬁ%&ﬁ ?%mcﬁ[e rg%gi)ef) 8{ &ﬂ&lgueél'ygélt(%éﬁlggtwe, the

risin unct res

functiofitl @sstdides eVt slgﬁlﬁcsmryogmzalet efotetuthd Gvelight | 28 SippioRithgely MW
hi ndrance and gr eater drug accessibility to the

of 100 dajfogecorgpared t0) SN0 dalfenserripergriged fnotowiprdrpegylagonndiccerdingly,
the che cramilll Q R%Yﬁﬂglltkg}?pﬁ%ﬁglﬂ?ﬂ R @ﬁ&hg e ttﬁh ?dn'apremdues of the

aracter Stl CS a nacokin roper

present mli\ﬁé‘mhdﬁfii noDalted Bile to-18sshddéric }hhdrénceVMlN g%eatér drug adclgsibility to
pharmaceutically acceptable salt, stereoisomer, or

ﬂmtmgﬁVﬂWé@@fﬂWépgﬁpun%here|n R is lower alkyl: R is

sel ected from |l ower alkyl, |ower alkenyl and | ower

al kynyl, wherein the | ower al kyl, lower al kenyl, and
[0008] | ower Aaddtypoyihd B Yortlaop having lilprosed adn-spdcefit bindingone

or nore, hal ogen, |ower al koxy hydroxy, CN, NO2,

charact%ﬁﬁtlﬁ%andaelgar@ﬁf%netlarﬁrwrtlisaf Bfﬁwle and  alkylthio; R3

is selected fromlower alkyl, |ower alkenyl and | ower

al kynyl, wherein the | ower al k f, lower alkenyl, and

| ower al kynyl may BerDMN substituted with one

or nore hal ogen, Io N hydroxy, CN, NC2,

am no, acyl am no, MTBd% and alkylthio; A

is Nor CGH Bmhé&H C (S FW or GCCOR4; D

is N CH GC(SQe- R4) or C CO R4; (A)

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

R' is lower alkyl;

R? is selected from lower alkyl, lower alkenyl and lower alkynyl, wherein the lower alkyl,
lower alkenyl, and lower alkynyl may be optionally substituted with one or more
halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and
alkylthio;

R® is selected from lower alkyl, lower alkenyl and lower alkynyl, wherein the lower alkyl,
lower alkenyl, and lower alkynyl may be optionally substituted with one or more
halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and
alkylthio;

AisNor C-H;

Bis N, C-H, C-(SO,-R%), or C-CO-R*;

DisN, C-H, C-(SO;-R*) or C-CO-R%,

Eis N or C-H;



Eis Nor CH WD 2008/ 024494 PCT/ US2007/018784 4
CCOR4; R4 is agroup having the fornmula: -NH R41,
WO Di0BA2ORA3), -~R44 (CH2)X -N R45 02)y , apdr/us2007/018784
-N(R46) 2; R4l is selected f4om C3-C6 al kyl,
C2-C3al kyl -OH, -(CH2)"-N(H)(R51) and
C-C'(é/- 2) @ N(R52) (R53); R51 is selected from al kyl,
val kyl, cycl oal kenyl , al kyl -O al kyl, al kyl -0-aryl,
lsagloﬁgﬁwm ﬂ{ekﬂzsﬂﬁﬁla; aral kyl, aryl and a heterocyclic
roup, %2 and R53 are taken together with the
r gen to which they are attached to form a 5- to

;3ed ring which is substituted at a ring carbon
M@Eﬁgﬁ Seor two oxo groups and which may optionally

con a further heteroatomand may be optionally
substi4uR¥d with up to three substituents sel ected
fro lo, CN, N, oxo, alkyl, cycloalkyl, alkenyl,

al k§ 'S'ﬂ", aral kyl, aryl, and a heterocycl ic group, a

is1to 6 R42is sel ected from al kyl, and

C2-/C6al k I5-Oa| kyl; R43 is selected from al kyl ,

czN\osg > NH-al kyl, C2-O6al kyl -O al kyl, al kyl -
ceddky! - O al kyI ) (O al kyl),

C2- Coal kyl -’CHZ( O al kyl ) - al kyl - O al kyl ,

NE&2)0- N(H)(R51) and -(CH2),,-N(R52)(R53); R44 is

sel ected fromis selected fromthe ougs)con5| sting of

' is seletps frgm RER R, S Coalid OF: (i 8 O R14,
-<C§g>€$??>@§ N(CHe) MR 12 ) (R 18). and
Gs23le€ed €oR) Sk dRIkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
R*? and R are taken together with the nitrogen to which they are attached to form
a 5- to 7-membered ring which is substituted at a ring carbon with one or two
oxo groups and which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN,
NO;, oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
group,
ais1to6;

R* is selected from alkyl, and C,-Cgalkyl-O-alkyl;

R* is selected from alkyl, C,-Cealkyl-NH-alkyl, C;-Cgalkyl-O-alkyl, alkyl-CO,H,
C,-Cgalkyl-CH(O-alkyl)(O-alkyl), C,-Csalkyl-CH,(O-alkyl)-alkyl-O-alkyl,
-(CH)-NE)R™) and -(CH)-NR™)R™);

R* is selected from is selected from the group consisting of
-(CHz),;"NR*)(R"), (CHy),-NR'")-(CH,),C(O)R ", -(CH,),-C(O)R ",
-(CH,),-C(0)-(CH2),OR"", -(CH,),-C(0)-(CH2),N(R *)(R *), and
-(CH,),0-(CH,);-C(O)R ",

each R'' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;



each R11 is independently selected fromH, alkyl,

al kyl - O al kyl, al kyl-0-aryl, al kenyl, al kynyl,
weyoBoal4byl , cycl oal kenyl, aral kyl, aryl and aPCT/US2007/018784

het erocyclic group; WO 2008/ 024494 PCT/ US2007/ 018784

5 cycl oal kenyl , al kyl - O al kyl, al kyI O aryl al kenyl ,

o SR Y, R SR R

wWhinekerédiRMc afdtipaét H@ had R Omay 8e Brkeh ogbtH¥ MEItRSnitioBen to
whi ch may opti onal contain a further heteroatom and

maywiieh dmuaw@ttalcbedsgmm X-de édnqmbﬂeqh png whidhrmaay optionally

b gd | h
cy ol lrif Fesf5nh by Be Spyciuy ey
hettRfee %M@tﬂt&enﬂi RlRted TR hB& 4CNSNI()3 d@a)e ﬁﬂt@ﬂ E:Wlo@lﬁ_l/le @Ik@ﬂyl
fromH alkyl, -OH -0- kyi -0-aryl - 0-aral

al&b’kﬂl argikyl, I@Wl andaah\qmro@ycélp)glroupm kenyl , al kynyl

EPaES i penenilyeleslom B B Oﬁa*ﬁ- Pg st |

0 Lo- ﬁalkyR‘l@lkylSOSaﬁPlbﬂCIéEgrl O 9%12% @pktyﬁsil %&mmﬁe

group consi sting of
N( Ry ¢ioatkeri) aratk(yb)aRMnd a(h@}ezc)ayc
E%% C(O-(CH2), OR21, -(CH2)1- C(O)(CH2)W _
f R23), -(CH2)v O (CH2), C(O R24; each R21 is
ym;@,e(pdent ly selected fromH, alkyl, alkyl-0Oalkyl,

-aryl al kenyl , al kynyl , cycloalkyl,
yv‘c(%/@aﬂ kenyl, aral kyl, aryl and a heterocyclic group;

ety R R U R b 18 o

(CHDK-N(R%?)(#%I (calzxeﬂud“) (@Iﬁymm)}éf a{cn)),-Ceo)R* and a

eteroc¥cll be taken

-(CHpgefPetC Iih)tv(ﬁﬂt hE(C;Iﬂzir'rQ(@é(tCHz)w NKR%&(IR they are attached
-(Cltlg i &;ﬁ% _mpz%ﬂﬁnbered ring which may optionally
hta

et heteroatom and may be optionally

sath ﬁsllhﬂ@be‘ﬂdéﬂllytﬁalebtéd fiomi B¢ alkyh atkyl-@eaiksl, SkyBOL &,
from hal o, oxo, al kyl, cycl oal ky al kenyl ,

al Kk, alakryalyk wcloakylt cycimianyh aradkyicyro] ind aghaserpeyclic
group;

each R?? and R* are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R and R* may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group,

each R* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

R* and R?® taken together with the nitrogen to which they are attached form a 5- to

7-membered ring which may optionally contain a further heteroatom and may be

optionally substituted with up to three substituents selected from halo, CN, NO,, oxo,

alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;



each R24 is independently selected fromH, alkyl, -OH,
-0-al kyl, -0-aryl, -Oaralkyl, -alkyl-0alkyl,
WO adoRpb440» aryl , al kenyl, al kynyl, cycl oal kyl, PCT/US2007/018784
cycl oal kenyl, aral kyl, arylé and a heterocyclic group;
R25 and R26 taken together with the nitrogen to which
thely aqr,e attached forma 5- to 7-nenbered ring which
Vn‘ﬂ/ tc?p ’fonally contain a further heteroatom and may be
AR 09s8] |y substituted with up to three substituents
' sel ected fromhal o, CN, NO2, oxo, alkyl, cycloalkyl,
xis lomd;kenyl , al kynyl, aralkyl, aryl, and a heterocyclic
i< 1 %i_oatleal; WO 2008/ 024494 PCT/ US2007/018784 6 v is 1 to
y1s 1 Ol isOto6, xislor 2 yis1lor 2, and R46
R* are 85t sBRERI FRINECY alf(f/IOOHC&'l, cﬁ@%bﬁé&dl%lwacza(n@lkyl._ _
C2- Coal kyl - O C2- Coal kyl . [ 0009 e present invention
i ncl udes pharnaceuti cal conpositions conprising the

conmpornds of .the j.nvention and a pharnaceuti cal l ..
10009] ¢ 1P BreSent enfion i isEY nffHnafe DR iR yioRfgontprising the
compouRid§ S£iHe ihvEnEBA hfda Pﬂﬁhﬁ@&ﬁicﬁﬂﬁﬁéﬂéﬁﬁﬁki caer aRABP1ldn@1S

conprising a substantially pure conmpound of the
i nvention, or a pharnaceutically acceptable salt,

steregi soner.. -or drate thereof, and a .. -
f0o10] = - PhE R ipn it et B ERran BRfcodmpisongroeriving
substanfifB1gdre TBRPPERBSthe inVe@itn, 6Pa pharthakiticHIN ScodplabrRdalt Of
_treating erectile dysfunction, conprising _
stereoisguaief, 9 Sydnaterthereof, anda pharmaceutivialhy pecgptablerexeipiant andfpudiluents.
of conpounds of the invention. Detail ed Description
[0012] The conpounds of the invention provide inproved
[0011] Phar NEFREEKies&t iifyveRtiOP Blsd irRSude® MRENIE Bf REAtRIg efedBiedysfunction,
_substituted i mdazol oatrjazi none conpounds by
comprisiagiadminiiteringdo gdmmas we entimat an affestive apropntefreomineyndyoishe
. .t he conpounds. The pharnacokinetically inproved
Iinvention. . . ..
conmpounds of the invention preferably allow a m nimum
effective anmount of the conmpound to be adm nistered
to achieve the desired therapeutic effect of the
Detailed Mescriptieonpound, thereby reduci ng the dosage anount
(and may i nprove patient conpliance). [0013] In one
[0012] e ?boﬂirﬁf &Bmp(}id'iﬂs Rf heeiNentiby provid¥ inipreddharmiacoRiTRA Pebperties
of the formula A
over the prior 2-phenyl substituted imidazoloatriazinone compounds by modifying the non-

specific in vivo protein binding of the compounds. The pharmacokinetically improved
compounds of the invention preferably allow a minimum effective amount of the compound
to be administered to achieve the desired therapeutic effect of the unbound compound,

thereby reducing the dosage amount (and may improve patient compliance).

[0013] In one embodiment, the present invention provides a compound of the formula
A:
O RZ
1
R\o HNMN
AT N N\(
! w
P



OR RL'-OHNAN 1R3 (A W 2008/024494
PCT/ US2007/018784 7 R is lower alkyl; R2 is selected
wo c@siobaner al kyl, | ower al kenyl and | ower al kpeyUs2007/018784
wherein the |ower alkyl, I|ower alkenyl, and | ower
aI kynyl may be optionally substituted with one or nore
1 qgﬁrj | oner al koxy, hydroxy, CN, NO2, am no,
s O‘AISW no, am do, carbonyl, and alkylthio; R3 is

%is se&@{eﬁ%&ﬂ 1w RIydIBW ePd 1kt yl aﬁd)l’éﬁsfer alkdgRyly Wharth the\\Wer alkyl,
wherei'n the | ower al kyl, Tower al kenyl, and

lowexoa/lgenyézl’alnyl rluwermilwnyémmbc optibhallysubsiituted watdh onecton more
haldgp. g en SR AT oxirt SOt AV R gt chipopy A

alkylhigd or GH B is N, CH C (SO2-R4), or G CO R4;
is N CH C(S®-R4) or GCCOR4; Eis Nor CGH

R’ is selateddiom dmvey atyd, lowerrglkéhyd anCElorm:y alkany, wacmtlrntﬂne I@Jf/eralkyl,

lowghaé%rgi gower %ﬁrfay %e Cﬂ??}g&%l](ygﬁgstﬁuteﬁggt% a\élxor}
hal J §yloW?ﬁMo a%&/dl’o&%’;@ﬁ )RO Fiﬂﬁ-mb @%‘"&g% %gﬁgé QRAteRyFand
alkylthio;
AisNor C-H;
Bis N, C-H, C-(SO,-R*), or C-CO-R*;
Dis N, C-H, C-(SO»-R?) or C-CO-R%;
Eis Nor 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:
NH-R*,
NR®RP),

(CA),

NR*,;
R* is selected from Cs3-Cs alkyl, C,-Csalkyl-OH, -(CH,),-N(H)R’') and
-(CHz)- NR*)R™);

R*! is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;

R*? and R* are taken together with the nitrogen to which they are attached to form
a 5- to 7-membered ring which is substituted at a ring carbon with one or two
oxo groups and which may optionally contain a further heteroatom and may be

optionally substituted with up to three substituents selected from halo, CN,



-(CH2)"-N(R52) (R53); R51 is selected from al kyl,

cycl oal kyl, cycl oal kenyl, al kyl -0 al kyl, al kyl-Oaryl,
w@bdosng4494 al kynyl , aral kyl, aryl and a het er ocRCI/U82007/018784

group; R52 and R53 are takem together with the

nitrogen to which they are attached to form a 5- to

7-nmenbered ring which is substituted at a ring carbon

wi tfi°Yhe or two oxo groups and which nay optional |y

geiad & a further heteroatomand may be optionally

substituted with up to three substituents sel ected
2 is s¢leend FramoalkdiNand/@-Condleyle-4l9d PCT/ US2007/ 018784 8

s s%& KeBronied, G LGN Cef kAR it o
@2&1‘1@@1—@ -al @Jandyl) @? ﬁtlk@i)iz(@ -kl alkyd Ok Iky©O2H,

(D, KIR )anﬂaz(@im RRPIE YT - O al kyl . g

His S@éﬁﬁ%ﬁﬁg é?gﬁg’%’l tg‘&(géd‘p;c)rol}dﬁil?géoﬁp) é %2% SRItl ing of

DR C( C

(CHE)GQZQ(P) (%@ogéﬂpm,@(fz%éz&é SIN(R aKE

(CHYCESGORE kgl al kyl - O al kyl ”SFE?PC’S";L%
8hchaeY lis inabpeniBaitly sekeleadtdny H, akye |aQ@J1J035Jll€!yL aﬂt%tkaﬂyl

aryl and a heterocyclic roup each R12 and 3 are
i ncdicamyt @tkyinyl, swleaikbldcwlwkqnyl arallyl, aryl@idomhetgrocyclic
cycl oal kenyl , al kyl -0 al kyl, al kyl-Oaryl, alkenyl,

al k%}'ﬂw ar al kyl, aryl and a heterocyclic group; or

Bidoh RIAAnRRY d}amdeseﬂd@hﬂeyl sdled&t frem Ay dllgylt éyaldamyn ogen to
which they are attached forma 5- t'o menber ed ring

whi Qyﬁlqaﬂsynﬂpﬁlkwh@rallyyl dlpit Qranylaalkeml rdkyrybrasslisgls amyl ania

s ubs?e%? 3% Ht %P lf éﬁ:l?u%ﬁ ? Iﬂm&%glb a%{l%%ﬁiﬂf “;“lﬂ Ee mifrogpn to

cycliish kel aredtiaenad formlksLny Wrmélﬁbérlid’ ting @vﬂl‘x’dh mﬁ)ﬂ tébnally
heterocyclic group; each Rl4 is |ndependentlg(¥ th ected
ot

fr dmnpqm afuiher hetg}qato.n@algg gy be optigfaly substigut Wp to
i aI ee sé%ﬁ% Loty sl fon? hib be ﬁlld( 5])}/0 alk§l lé%%lxlkyl alkenyl,

R
alkynyl aralkyl, aryl, and a heterocyclic group;

each R' is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;
qgis1to6:
ris0to 6;
sis 0to 6;
R* is selected from is selected from the group consisting of
-(CHa),-N(R*)(R%), -(CH,),-N(R*')-(CH>),,-C(O)R**, -(CH,),-C(O)R*,
-(CH2)-C(0)-(CH,),OR®', -(CH2)-C(O)(CH2)-NR™)R™),
-(CH,),-0-(CH,),-C(O)R*;
each R?! is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;



cycl oal kenyl, aral kyl, aryl and a heterocyclic group;
gislto6: risOto6;, sisO0Oto6;, RI5is

waedsoeads fromis sel ected fromthe group consPEI/UROTH18784
-(CH2) v N(R25) (R26) , (CHZ)SV N(R21) - (CH2) w C( O R24,
(CH2)v COR24, -(CH)r-Cc(O-(CH2),,,OR21,

SRR R o WA R RPN o
aI Kickero@Jcky lgrdapabkBi? anad Ry hraP bataklen to g%lﬁée yth, th@hkﬁb@yﬂl to

cycl oal kyl, -cycl oal kenyl, aral kyl, aryl and

het\éhlgl@ ;t@lyuace at@cb@qofonm $00drmonbgad p@gmhmzm ontereldy

| k Q
a1 RS S perBrofion ity be pBudl sRie B BBy
RZ?chﬁae dub¥iudiyseReted HRM hhIBIENDRIO,VbAd) alkRE chtlbaIRgEN t O
which they are attached forma 5- to 7-nenbered ring

whiatkenyhy 1@%’1 @wﬁi}ﬂ,yarylc@m ahﬁe@cmqugieup het er oat om and

ST oA G Rl ol B AL QI el iy o1

cyclonadalil, -alk - Qe -aBdyioOiyl, aﬂfeﬂ'yk)ﬂkyn?lr M*olorﬁk’ﬁ o
sel eclte

het er oc?/cl ic group, each R24 is i ndependent
fr csmclqa l@nldyaralkymarylaodalhesﬂrocycbc giopp; - 0-aral kyl ,
I
cyc aIT‘k em‘Lc%/ﬁg} et%(ilpl%roé ﬂ?‘yﬁ‘?ﬂgﬂfy la?%%%a%ééd form a 3- to

M&ﬁ@ﬁl@e&w@ tihg w@idhliﬂay dptionaityl ccﬁﬁﬁnta&‘dﬂnert}ﬁﬁﬁd}dwm andt ay be
the nitrogen to which they are attached forma 5- to

ot sulstitytedy withiug o Hige ibsiiveais sglegehirammhalo.f ur (REMNO:,

P’ %’te‘%%’ SUO%H&I %ﬁ?ﬁam&ﬁ% ?{A g@’ro ?q]g# o, E%ﬁ%yﬁgz&' OHS’

0@ toad; kyl , cycl oal kyl, al kenyl, al kynyl, aral kyl,
aryl, and a heterocycllc group; t is O0Oto6;, vis1l
t’é)sbto wis 0to6; xis lor 2, yis 1lor 2; and

wis 0to 6;
xis 1or2;
yis1or2;and
# are both selected from C,-Cgalkyl-OH, and C,-Cgalkyl-O-C,-Cealkyl.

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

compound of the formula A

O R2
R1
~o HN)‘\%
N
\N/ N\(
R3
SO,-R*

(A)

or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R' is lower alkyl;
R? and R? are independently selected from lower alkyl, and lower alkenyl and lower alkynyl,

wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally substituted with



R46 are both sel ected from C2-Cé6al kyl - CH, and
C2- Coal kyl - O C2-C6al kyl . [00141 In a preferred
weredstz4aent of the present invention, there i sPEr/USiodeeis784
a conpound of the formulatw OR2 RL 1~-O HNi \ "N
N/'" R3 S02- R4 (A or pharmaceutically acceptable
d lkslﬁ}l,i;tg" stereoi soner, or hydrate thereof, wherein R is
and alkyliilier al kyl; R2 and R3 are independently selected from

lsaérgﬁﬁha@h%me,foﬁﬂﬂa] ower al kenyl and | ower al kynyl,

wherejn the | ower alkyl, |ower alkenyl, and | ower
aVKyRy) may be optionally substituted with WO
94 PCT/ US2007/ 018784 10 and al kylthio; R4 is
&8 avi ng the formula: -NHR41 -N(R42)(R43),

- TR (CH2) X -N R45 (C~2)y and -N(R46)2; R4l is
seNectedr#rom C3- C6 al kyl, C2-C3al kyl - OH,

- -N(H) (R51) and -(CH2)a-N(R52)(R53); R51 is
sel & d from al kyl, cycloal kyl, cycloal kenyl,

aI kyl - O-al Kyl , al kyI O aryl, al kenyl, alkynyl,

[ Kwl , aryI and a heterocycl i c group; R52 and R53
ar%!\ Rstogether with the nitrogen to which they are
attdeiad to fogrm a 5- to 7-nenbered ring which is
substi tuted a ring carbon with one or two o0xo
aq@ips; and which may optionally contain a further

het eroat om and nay be 51
R*! is selected from C;-Cs alkyl, C,-Csalkyl-OH, -(CH,).-N(H)(R’') and

-(CH)-NR™)R™);

R is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;

R* and R™ are taken together with the nitrogen to which they are attached to form
a 5- to 7-membered ring which is substituted at a ring carbon with one or two
oxo groups and which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN,
NO., oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
group,

ais1to 6;

R* is selected from alkyl, and C,-Cgalkyl-O-alkyl;

R* is selected from alkyl, C,-Cealkyl-NH-alkyl, C,-Cgalkyl-O-alkyl, alkyl-CO,H,
C,-Cealkyl-CH(O-alkyl)(O-alkyl), C,-Cealkyl-CH,(O-alkyl)-alkyl-O-alkyl,
-(CHp)-N(H)(R™") and -(CH2):-NR*})(R>);

R* is selected from is selected from the group consisting of
-(CHy),"NR')(R"), -(CH2),-NR"')-(CH,),C(O)R ", -(CH,),-C(O)R ",
-(CHy),-C(0)-(CH,);0R "', -(CH,),-C(O)-(CH,),N(R'*)(R"®), and
-(CH,),0-(CH,)-C(O)R ™,

each R'' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;



optionally substituted with up to three substituents

sel ected fromhalo, CN, N, oxo, alkyl, cycloalkyl,
w@bdosng4494 al kynyl , aral kyl, aryl, and a het er oRgT/UB2N07/018784

group, ais 1 to 6; R42 isiselected fromal kyl, and

C2 C6a| kyl -O-al kyl ; R43 is selected from al kyl,

gﬂaﬁ%{xyléﬁcgé %XI)C%EY%@ k 1I élﬁ}er‘{"y'l Kfkyny? stk 1B Tand a
éSbéhH??Rl Qlaﬂ{'@)éh)l et Kl)i&l b@tﬁ(leKYd thee’:)r with the n1trogen to

(CH2)aN ?1 - (CH2) a- N( R52)
selwutk theyrapnatias @bfoemtaei} t6 /ememberedyring p/hmhma}s optnglaljf'

g %g V- %E‘%fﬁg R{%r?’o) Eofﬂ—é‘%ﬁm& SM l§r %%ﬁl%(? Wikt up to

(Qﬁi%)e’suﬂgt@eh(%tehl(ﬂ%ﬂga]b( &NLRD,, &{bdalkyl cycloalk 1, alkenyl,
C(O R14, each R11°is i ndépendent PI

sﬁb’&}dt adlkfyl @nyll—hndad heterocydlicygrou@; al kyl , al kyl - O aryI

S BT B b B P 5 BB

PCTU&%&@Y/ DLBI(@%1kyh Lagmiozaxlyk Meny1, aikllwyl- %@&Mﬁ
al kyl -O aryl, ~al kenyl , kynyl, aralk aryl and
hetceyr:b@kcnylcarg&cybpryland Ri@twelmsmay be taken
tos?fn hg,r with the nitrogen to which they are attached
- to 7-nmenbered ring which may optionally
syd@i@ a further heteroatom and may be optionally
substituted with up to three substituents sel ected
§ rsdhtorfal o, CN, N2, oxo, al kyl, cycloal kyl, al kenyl,

d t li : h
R s B0 Yo, ASRhL R BB IS, 0 0B o
(CH9 N(K%ﬁb(RZG)O (@HXin(RZQ (@‘Hit k@t@)kzﬁ' mz ) kedﬁﬂ?f‘
(CH;bchﬁJ (@Iﬁz})lvORar E(C@%/ C(@r)@@gzé‘nbﬂ(& %/(&2 or ocycl ic group;
0 to 6; 0O to 6; R45 |
'(Clgéf'g)é‘tjcg%z(j‘f'%mézg 2e| ec?ed frgmI tshe g?oup consi Istsl ng of
edcHHE) Ys 1%%5)1&@%]%&6% HNGIR, atkly Ay ICa iy R aryl,

(CH2va

alkenyl, alkynyl, cycloalkyl cycloalkenyl, aralkyl, aryl and a heterocyclic

group;
each R** and R* are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R and R* may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group,
each R* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;
R* and R taken together with the nitrogen to which they are attached form a 5- to
7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,,
oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;



-(CH2), - (O - (CH2) x, OR21, -(CH2)1-C(O (CH)w
N(R22) (R2), -(CH2)v O (CH2)w C(O R24; each R21 is
wo padspeagent |y sel ected fromH, al kyl, al kyl - Crei/kg1007/018784
al kyl -0-aryl, al kenyl, al kynyl, cycl oal kyl,
cycloalkenyl aral kyl, aryl and a heterocyclic group;
3?2 and R23 are |ndependently sel ected fromH,
’cycl oal kyl, cycl oal kenyl, al kyl -G al kyl,
@hggko@—aryl aIkenyI al kynyl , aralkyl aryl and a
heterocycllc group; or R22 and R23 may be t aken
XISlon%gether with the nitrogen to which they are attached
1 C,grma 5- to 7-nmenbered ring which may optionally
yislorg8di 1”5 further heteroatom and nay be optionally
R* are BotAStlcttel SOm\CE-TMRyILOH, Ak €£CRIRALO I aVakys el ect ed
fromhal o, CN, NO2, oxo, alkyl, cycloal kyl, alkenyl,
al kynyl, aral kyl, aryl, and a heterocyclic group, each

[0015] RSA' a: i ngneege q‘} S néd é’m%)déegnitl |tlfler ]?rgfel%'y}nv&tgqrh}re%_lis provided a

compoun@ldf e forA6MIB: al kenyl al kynyl , cycl oal kyl
cycl oal kenyl, aral kyl, aryl and a heterocyclic group;

R25 and R26 take together with the nitrogen to which
they are attached formia 5-/to 7-nmenbered ring which
may optionally corfai¥) a ther heteroatom and nay be
optional Iy substitiedsyit/up to three substituents
sel ected from hal CN, NO2)_ oxo, alkyl, cycloal kyl,
al kenyl , al kynyl ~gfal kyl, ary, and a heterocycllc
group; VO 20087 02 AWPCT/USZO 7/018784 12 vis 1l to
6; wis Oto6, xis 1or 2 y S 1(@5)2 and R46
are both selected from C2-Co6al k

or phmweesaalwccept@ic éﬁta|St@w015m1eilyﬂf?t%w6fqeérwfpﬁre¥ler red

present invention, there is provided
fisa %Hl%gg rrpo%{nhg qé?ﬁl?ﬁe

formula B ~-OHN"Y N ~WN/
-NH-R*!,

NR®R?),

\

(CHz)x

2

——J—_\¢—R“

AN
(Ch2), and

NR* )3
R* is selected from C3-Cg alkyl, C,-Csalkyl-OH, -(CH,),-N(H)(R®') and
-(CH)-NR™)R™);

R is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,

alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
32 and R are taken together with the nitrogen to which they are attached to form

a 5- to 7-membered ring which is substituted at a ring carbon with one or two
oxo groups and which may optionally contain a further heteroatom and may be

optionally substituted with up to three substituents selected from halo, CN,



S02- R4 (A2) or pharmaceutically acceptable salt,
stereoi soner, or hydrate thereof, wherein R4 is a
w@e@ap243awvi ng the formula: -NH R41, - N(R42) ( RAGY/PS2007/018784
-~R44 (CH2)x R45 -N A 02)13 and -N(R46)2 R41 is
sel ected from C3-C6 al kyl, C2-C3al kyl - OH,
]% -N(H) (R51) and -(CH2),,-N(R52)(R53); R51 is
seI%% Pad from al kyl, cycloal kyl, cycl oal kenyl ,

allskytgs} al kyI al kyl -O-aryl, al kenyl, alkynyl,
aral k and a heterocycl ic group; R52 and R53

2 is selpesed é‘kmﬁlk)dgmdt@rcvﬁlkﬁ Q@akkyhi t rogen to which they are

vis s@ H8f o AR Er TRyt Caleik g PRl et

Cs- @gawfm(@amm)@amw QPU@R?ILCHZ(OJE&EI DAl 1O KRET
heteroatg['nan optjonally substituted with up

-(CHpNH}R S)wbétﬁq nNéRs)(Redt ed fromhalo, CN, WO

*is seo BRI surard FPBNGERYP i coal iyt To iyl ¢
-(CI@%}N(R ”2@1 QCI(@I TW QL(@Hz)CO?ﬂ@at@Dq HomKyl,
-(Ci2-E6a)- Hz)@l%d-éCkIy]r )C((é)-&CHyLI)J(R”)(R”) and
(CIPBTHNCPIRED) "and © (o) - N RS2) (Rs3); Ra4 i s
s&hae't efinfépmidmlyseleertddebnl H mkyh alkgt-ouak gl akkiyb O-419l, of
- ( CH2) e 3 yglg}?clgg méy}%l@@y @F@l?j: qwglqu a l)leterocychc
(%Ap, C(O) (CH2), N(R 12) (R 13), and
each R'? and R" are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R'2 and R"® may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic group;
each R is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;
qgis1to6:
ris 0to 6;
s1s 0 to 6;
R* is selected from is selected from the group consisting of
-(CH2),-N(R¥)R?), -(CH,),-N(R*")-(CH,),-C(O)R*, -(CH,),-C(O)R,
-(CH)~C(0)-(CH2),OR?, (CH2)-C(O)(CH2),-NR™)(R™),
-(CHz),-0-(CH2),-C(O)R™;
each R?' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic

group;



-(CH2),0(CH2),-C(OR 4, each R 1 is independently

selected fromH, alkyl, alkyl-Oalkyl, alkyl-0-aryl,
w@badosng4494 al kynyl , cycl oal kyl, cycl oal kenyl , aPeil/kg§1007/018784

aryl and a heterocyclic gneup; each R12 and R13 are

i ndependently sel ect ed fromH, alkyl, cycloalkyl,

Y RBMERL i - S, At SHAD . S pnd o

RL %6k yRHS oFop; SERPAKER AggbE ﬁikeﬁ"'t&é%tﬂe? Qvithithé § iRed

which they are attached forma 5- to menbered ring
whivelicintheyapt attaehéd formaonttai’rmembared hiag whethemawoptianaly

o sob iR hrRE by broptoa bud ik B B Git) et fd Siupgp

Cthﬁ@'s{thltueﬁH‘s%[é\é{ed fﬁidﬂrﬂ%' CNaN'@jz, o, aBdyy, |c|ycl@£lﬁ?r
heterocyclic group; each R14 is independéntly sel ected

f r cakkadyl, alkynyl, aradlyl, argl, ahdky hetero@yelropgroup,- 0- ar al kyl ,

e i ferehgsn el eRsAIom 1 aig) ROy ey,
het-@f_ %bkg{l L gkgmetmkylgalle?/lb 491, fa;kenpl ly g9¥1t Byioalkgl, i S O

is selected fromis seleéte romthe gr oup

c o rcs'pbalkngyloarall@trazyl and R(hREB) (yR2G Broup;

1126 % %%%Wl% Or)tr %L%\%l%gge@%&%u\fwhéd forma 5- to
m&&zﬁﬁ% whicdiiRayoffttdn&iiZ dtsh @ i fer }ﬁﬁa@&tﬁ%]anﬂs may be
i ndependentTy sel ect ed fromH, alkyl, alkyl-0Oalkyl

gptliqﬂall@ sgbsyltuted with ayio thred @ﬁymen@ y@lb@g{ﬂ frpm halo, CN NO,,

c ken aryl and.a heterocyclic ..group;
G 330 D a3 1 Al il B Gl PESHE
alskyto-¢- al kyl, al kyl -O-aryl, al kenyl, alkynyl,
ar al kyI aryl and a heterocyclic group; or R22 and
R2531F¢a§/> be taken together with the nitrogen to which
theﬁ a?e attached forma 5- to 7-nmenbered ring which

3 ional ly contain a further heteroatom and may
xis101bg optionally substituted with up to three

) substituents selected fromhal o, CN, N2, oxo, alkyl,
yis 1 og3idAndal kyl |

R* are both selected from C,-Csalkyl-OH, and C,-Cgalkyl-O-C,-Cgalkyl.

[0016] In another preferred embodiment of the present invention, there is provided a

compound having the formula:

(B1)
wherein,
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 élkynyl,

wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally substituted



al kenyl , al kynyl, aralkyl, aryl, and a heterocyclic
group, each R24 is independently selected fromH,

w@bkdoplo24490H, -0-al kyl, -0-aryl, -0-aralkyl, PCT/US2007/018784
-al kyl - O-al kyl, -al kyl -0-anyl, al kenyl, al kynyl,
cycl oal kyl, cycl oal kenyl, aral kyl, aryl and a

het er o lj.c Jgroup; R25 and R26 taken together with
cart{oﬁ‘ﬁﬁ?ﬁ%’%@’hﬁl to which they are attached forma 5- to

lis s&e&@cﬂ"ﬁ%ﬁﬁ@ Ck Q&yl"’@zfd‘}alk@/l/ OmRLicHngl- Ny RAY aha a further

eterog may be optlonally substltuted mnth up
(CH@a{N(Reé(&LDbst ituents sel ected from hal o,

B0k e poriopglripl P liplkent kﬁ(.‘%bf@ﬁlél alékfﬂ Q-apyl
tO a@ken WalkSyn91 LFAlG], arl 4l alhé?éroeych)éﬁkﬁlpl or 2; and R46

are h sél eéted from C2- Coal
B> @@dﬂ( e takepto@atherkwith tt{e@@g@nm Wit they axpraeta@redeq form

nb t th t th ded
o G JUHEREISR ABECHEST b HEN e At o bR jf o
N 0% grb¥ps aEtwHRHLmaBbptionH9 c8htin qurtﬂiglalﬁéiﬁ%%ﬁ &Rl th¥y be

accept abI e salt, stereoisoner, or hydrate thereof,
Vmeqpénonallﬂubstgtutedwelth ap Mueembﬁﬁ@n&%eéﬁc@d from halo CN,

ﬂﬁﬁiPd§2%}‘(%ose' ST ST AL e B o BPfneycic

buptl kenyl , and | ower al kynyl rray be optionally
sub?t [ gut ed WO 2008/ 024494 PCT/ US2007/ 018784 15
aislto

2 and R are independently selected from H, alkyl, cycloalkyl, cycloalkenyl,
alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
or R? and R* may be taken together with the nitrogen to which they are attached form a 5-
to 7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,, oxo, alkyl,
cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group; and

vis1to6.

[0017] In another preferred embodiment of the present invention, there is provided a

compound having the formula:

SO,—NH—R#
i (B2)

wherein,
R* is selected from Cs-Cg alkyl, C,-Csalkyl-OH, -(CH,),-N(H)(R’') and
-(CHp) NR)(R™);
R is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;



carbonyl, and alkylthio; R4l is selected from C3-C6
al kyl, C2-C3al kyl -CH, -(CH2)a-N(H)(R51) and
WO ¢@BIA449N( R52) (R53); R51 is sel ected from al kpeT/US2007/018784
cycl oal kyl, cycl oal kenyl, abkyl -0 al kyl, al kyl-Oaryl,
al kenyl , al kynyl, aral kyl, aryl and a heterocyclic
grou o) t e t
Ji t rf) gt% rl? rﬁerﬁg egeglﬁgwh?chafrggﬁ a 1&1&9%5{}1 ﬁrcljgm%atrgon \Qqh gne or’ two

7- reelesgs aht wehiskhinah opﬁox&ubebnttaui £hrthbr l@etét‘oﬁt@rrﬂzﬁfdbﬁa”y be
with one or two 0xo0 grougs and which may o tionaIIKI

corfipionally substitated Wit & SELSHITE S wéec¥eé tomp halo) GN,

te e tiLugn -

Tk e A LR

kgﬂg‘yﬂ,, aral kyl, aryl, and a heterocyclic group, a
is1lto 6, R22 and R23 are independently selected from
B is hF<k§I cycl oal kyl, cycl oal kenyl, al kyl -0O al kyl,

p. 8 r n A I d a

2 an eﬁe i é{e 0189/ el}ﬂci:ené@ sléfé %d fro%gl l ﬁgélg&&%l B%cefééfkenﬁzp
alkyl- otaqmﬁt mg -@ldrii, hlﬂten}ﬂl dkpge, rarmymfam Bnd HB¥teRcHclRS %&a@;hed
- to 7-menbered ring which may opti onal

orR” a@ér& Amay é’ertahep fiegethes rathdhe armogem tarwbich sheymse AR §orm as-
to 7-me?n%%§edhﬁq%ng?1&ﬁ:rﬁq@oﬁﬁ a’ &) ?aﬁ\ ?lﬁ?r%ﬁer El?t%ln tai rﬁ ?m(? ﬁg nyI

optlonaﬂbl KWBYlkutediW&h laplto taey i;ubsﬁﬂilént@ séleét&l ﬁ@ﬁﬂidl@ QN aND;, 0’6 dalkyl
[00171 In anot her preferred enbodi ment
cycloalbrl rlhelyrkraélgéwﬂ arﬂwnerybr@n eheteEoqysliogrouprid a
vmltosgrrpound having the formula: p HV ~ N _( N N
2-NH R41 (B2) wherein, R4l is selected from C3-C6
al kyl , C2-C3al kyl - CH, (CH2)a N(H) (R51) and
-(CH2§Ie N(R12) (R51); R51 |s sel ected from al ky
[0018] cyc| oReriprentative|coripRupds of the fopmula. Bg acy provad@ré;helocw aryl ,



al kenyl , al kynyl, aral kyl, aryl and a heterocyclic
group; WO 2008/ 024494 PCT/ US2007/018784 16 a 5- to
wQ@2008f0bape£d ring which is substituted at a ri nBCT/ER1DOTI018784
with one or two oxo groupd7and which may optionally
contain a further heteroatom and nmay be optionally
substlluted Wth up to three substituents sel ected
r CN, N2, oxo, alkyl, cycloal kyl, alkenyl,
al kyl, aryl, and a heterocycllc group, a
R22 and R23 are independently selected from
= L%elkyl cycl oal kenyl, al kyl - O al kyl,
3 /,\Ikenyl, al kynyl , aralkyl, aryl and a
’terocycll /’ N O _R22 and R23 may be taken
tooget her with tHe nitrogen to which they are attached
forma 5- to 7-nenbered ring which nmay optionally
contain a further heteroatomand nmay be optionally
substituted with up to three substituents sel ected
[0019] f r om mlnﬁ)thé:lﬂrefé@d erﬁﬁéﬁlnﬁht‘%’ﬂthe ¥ &t Adlekidbn, tRdrk ?srﬁfbwded a
kynyl, aralkyl, aryl, and a he?erocyc I'ic group; and
compoundllswmgttbe Brmula0018] Represent ative conpounds of the
formula B2 are provided beloww HO- NHNO P\0O NNO
N\ N\ OHO NHNO O

O R2

R1
N0 HN =

N
% N\(

R3

Op—N—R*2
R® (&)

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 selected from alkyl, and C,-Cgalkyl-O-alkyl;

R* is selected from alkyl, C,-Cealkyl-NH-alkyl, C,-Csalkyl-O-alkyl, alkyl-CO,H,
C,-Cealkyl-CH(O-alkyl)(O-alkyl), C,-Cgalkyl-CH,(O-alkyl)-alkyl-O-alkyl,
-(CH2)NH)(R"") and -(CH)-NR™)R™);

R* and R® are independently selected from H, alkyl, cycloalkyl, cycloalkenyl,

alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;

or R* and R” may be taken together with the nitrogen to which they are attached form a 5-

to 7-membered ring which may optionally contain a further heteroatom and may be

optionally substituted with up to three substituents selected from halo, CN, NO,, oxo, alkyl
cycloalkyl, alkenyl alkynyl, aralkyl, aryl, and a heterocyclic group, and

vis1to6.



WD 2008/ 024494 PCT/ US2007/018784 17 O NN-N\ \ / O
NHO S\ 0 H[0019) In another preferred enbodi nent of
w0 b@speasent i nvention, there is provided a cPOPUSINA7/018784

having the fornula: 0O R2 B8 ~10HNi N N N// ~R3

02- N R42 R43 (C) or pharmaceutically acceptable

salt, stereoisoner, or hydrate thereof, wherein R is

| oner al kyl; R2 and R3 are independently selected from
[0020] | over iddother pRéTEréPHRboEMERIV th@pdsdr® WRenBbK YHetE is provided a

wherein the lower alkyl, |ower alkenyl, and | ower
compougidihaning theformalaspt i onal |y substituted with one or

nore hal ogen, |ower al koxy, hydroxy, CN, NO2, am no,

acyl am no, am do,| carbopyl,,and alkylthio; R42 is

sel ected fromal kW, ape-C2=(Co6al kyl-O-alkyl; R43 is

sel ected from al kyl;, C2 | kyl - NH al kyl ,

C2- Coal kyl - O al ky )

C2- Coal kyl -CH( O a ) (O al k

C2- Coal kyl - CH2( O ahKyl ) - al kyl - O al kyl ,

-(CH2)"-N(H) (Rsl) agod-n{f2H2)"-N(R52) (R53); R22 and R23

are independently selegied fromH, alkyl, cycloalkyl,

cycl oal kenyl, alkyl-Oalkyl, alkyl&@aryl, al kenyl,

or pharflalaity BB patf oo Al OLRROE Hekeol PERHE. Jon 1o

R* is sulbéted fibhealk plf enda€4-Gedileyl-G-atkiyl;a 5- to 7-nenbered ring

R¥ is sé;(g'g;‘ég gomalt £ 02N A Al S a1 R S 2N
C,-Cesalkyl-CH(O-alkyl)(O-alkyl), C,-Cealkyl-CH,(0O-alkyl)-alkyl-O-alkyl,
-(CHy)-NE)R™) and -(CH2)-NR)R™);

R** and R are independently selected from H, alkyl, cycloalkyl, cycloalkenyl,

alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;

or R?? and R” may be taken together with the nitrogen to which they are attached form a 5-
to 7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,, oxo, alkyl,
cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group; and

vis 1 to 6.

[0021] Representative compounds of the formula C, are provided below:

—

NH

TN /N
0¢340



optionally substituted with up to three substituents
sel ected fromhalo, CN, NO2, alkyl, cycloalkyl,
w@bdosng4494 al kynyl , aral kyl, aryl, and a het er oRgT/UB2N07/018784
group; and v is 1 to 6. WD12008/ 024494
PCT/ US2007/ 018784 18 [00201 In another preferred
enbodijrent of the present invention, there is provided
L\ a caompound having the formula: OHN N N' N,

? N- Ras (C2) or pharnmaceutically, acceptable
sonmer, or hydrate thereof, oherein RA42
fromal kyl, and C2-Ceal kyl -® al kyl; R43 is
el ected friom al kyl, C2-C6al kyl - NH al k
I kyl, al kyl ¢ CO2H,

C2- Coal kyl - CH(O- al ky|§§:€\¢y|) o\/N\/
o= ==@2 Ceal kyl - CH2( O al ky N S\
-(CH2).,-N(H) (Rsl) an ‘ .)?PSS) R22 and

N 3 are independent | y“set'scfed H, al kyl,

ycl oal kyl, cycl oal kenyl ,
| - O- aryI al kenyl ~al kynyl aralkyl aryl and a

shetgrocyclic group; or R22 and)R23 nay be taken
together with the nitrogen to”which they are attached
forma 5- to 7-nenbered ring which may optionally
contain a further heteroatomand may be optionally
substitutgd with up to three substituents sel ected
fron1ha|o\,gu NC2, oxo, alkyl, cycloal kyl, al kenyl,
al kynyl o=& 7al kyl, aryl, and a heterocyclic group; and
visltog [00211 Repr es ative conpounds of the
formul a 8 provided below) N N of N O

4\//
N/N\ 0 \__>_‘ A= // N\\\
A A \\ | /\%\\( | O

\ "
N o /“\%
N //0 N
N N
o \\T Y, N, Y



\ NNH /NN 00 NH O 11 WO 2008/024494

PCT/ US2007/ 018784 19 0 HN N I--, NO N---/ NH\g/
w@@s0244940 NNN_HO OO0 N 00 po- \iBCMNUSIBIO018784
NNH1/ NH N OO O0O0O\2wNOHO0O O HNN-// N

S

[0022] In another preferred embodiment of the present invention, there is provided a

compound having the formula:

Or— R*

\
(CH2),

D)
or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R' is lower alkyl;
R? and R’ are independently selected from lower alkyl, and lower alkenyl and lower alkynyl,
wherein the lower alkyl, lower alkenyl, and lower alkynyl may be optionally substituted with
one or more halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl,
and alkylthio;
R* is selected from is selected from the group consisting of
-(CH2)"NR )R "), -(CH2)-NR'")-(CH,);,C(O)R ", -(CH),-C(O)R",
-(CH2)-C(0)-(CH,),0R"", -(CH,),-C(0)-(CHz),N(R *)(R*), and
-(CH,),0~(CHy):-C(O)R ",
each R'' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;



/' N HNNN NI ~/~ 0 0 WO 2008/ 024494

PCT/ US2007/ 018784 20 N\ / 110 N1 0=S=0 N\N N CO
WoRD0BA24490 [ 00221 I n anot her preferred enbodi meeit/usf007/018784

the present invention, thene is provi ded a conpound

hawngtheforrrula O R RL"OHN~N~ N' ~R3 - R

st aobloplisnd T O e Fangt  REG R aﬁﬁkw a2
aI l‘1')ékerocl§%hé‘ uB301aR@ ahB @bﬁlﬁ? 88tdkén g(lf‘éfﬁﬁ Wilthftﬁ@ﬁ"tﬂog&?fo

kyl, and lNower al kenyl and” | ower ynyl wherern
t h evllnoh\meyard(a}ttachwafmm ad}-ke Myhemberdd Hoguihich kgngptiomally

be o | on bstjtuted w one..or

iRl R Bl i Rolept ek meog op SNS o BR e TG HR o

amifiRRe sGtARMK selec&’dcfrcﬁ‘ﬁ kbt ONONORAGKJ, §lk§/f-‘ lcoeibafyf ak@hyl,

is selected fromthe group consi st i ng of

alkynyl, aralkyl, aryl, and a heterocyclic group;

eachR' is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

qis 1to6:

ris 0 to 6;

s1s 0 to 6; and

xis 1 or?2.

[0023] In another preferred embodiment of the present invention, there is provided a

compound having the formula:

Re (D2)
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 selected from is selected from the group consisting of
-(CH2)¢-NR*)(R"), -(CHz)-N(R')-(CH2),C(O)R ", -(CH,),-C(O)R ",
-(CH2)-C(0)-(CH,),0R "', -(CH,),-C(0)-(CHz),N(R *)(R"*), and
-(CH2),0-(CHz);,-C(O)R ",



-(CH2)g-N(R12) (R 3), -(CH2)rN(R")-(CH2) SC(O R14,

-(CH2)g-C(O R14, -(CH2)rC(O-(CH2)SOR', -(CH2)r
w@e@BALE@MR) SN(R 2) (R 3), and -(CH2)rO (CH2) S E{TOURDA7/018784

each R' is independently sekbected fromH, alkyl,

al kyl - G- al kyl, al kyl -O-aryl, al kenyl , al kynyl,

oY ChR i S ST i M AL SR Brostis

21 gyg;oal kenyl, al kyl-O-alkyl, alkyl-Oaryl, alkenyl,
al Kynyl, aralkyl aryl and a heterocyclic group; or
gich RindndR3 arejndopendahiénsalengest fiem Ky alkyltmlqalhyﬂ,ogen to

nicoonts o RO HHe G ke b TR boeh B B

MaYheRBoBRIiE SRR} ¥r RURAYH R Ufnﬁ? bWikdkln %r WithaRe n1trogfn to

substi t uents sel ected from hal 0, 0XO0,
cycvioah khely aradtiachgd formal Jeytory +merab<ab<k rihg “dnnth masamatlcmally

B e QBB SEEIA R ot el U ERLY T 5 =
- a'théle‘sﬁbﬁ'ﬂYeYﬂts sete@{ehmnohabytN me@w au@l léya)zsklkyl alkenyl,
cl oal kﬁq i@rcycl oal kenyl, aral kyl”, aryl “and
M

h myloajy gr@mhqemsydlcmm@, risoto 6 S |s 0

gﬁm ?ﬁgﬁ epefld?lﬁlelé’ Sﬁ egég rf{ ﬁﬁ?t(ﬂeaﬁliﬁ’l ? VI ded

a -CoixR ndalh NODk 1ha1kfyqlorwya an@n alkighyl-d¥Rlddk - N~
R3 02 %2'4 (D ziwl >tphar nmaceuti cal | )glpaé(?g%t ? l e s%il{t

st enyeloatkemely aratkyl,layylrand @ hetesoayekic gigbpr ei n is | ower
3 I1skﬂd 6:
ris 0 to 6;
sis0to 6.
[0024] In another preferred embodiment of the present invention, there is provided a

compound having the formula:

i (D3)
or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R* is selected from is selected from the group consisting of
-(CH2)"NR'*)(R"), (CHp)-N(R'")-(CH,);C(O)R ", (CH,),-C(O)R ",
-(CH2)-C(0)-(CH,),0R"", -(CH,)-C(0)-(CH),N(R *)(R*), and
-(CH,),0-(CH,),-C(O)R",
each R'! is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;



R2 and R3 are independently selected fromlower alkyl,
and | ower al kenyl and | ower al kynyl, wherein the
wo ewsi2abkyl , | ower al kenyl, and | ower al kynyl POEYS1967/018784
optionally substituted mﬁths one or nore hal ogen,
| ower al koxy, hydroxy, an1no acyl am no,

SRR B A, ML gt kAL .

- ( Gk Sy f)FEr ‘2 and QF'Eﬂiﬁ bé Rk t(%liﬂ%} Peh D Rdifrogen to
-(CH2)g- (O RL CH2) r ¢( O
- ( GHmgh theyeye @F—lzf)d (1R a1 tq (7fmq§gl;eredmgg which may optionally

pctPtian it Baso e s dihy B SRRy Bubsiurd witpyp o

cy chealskiasivtlentsaseRkcted Ifronhilb, @NdNﬁ)zh@Id? BIRGY @wmalkglr @lklényl
each R12 and R13 are |ndependently sel ected fromH

alkyyyl, arelkyl, @mlkqndaheﬁ@r@m&mgew al kyl - O al kyl ,

B B theng Rl S e RV oSO it
t ogerhalkyl- ilh%lt(f)ﬁalltylt-ran@ﬁﬂ) -4191, allenl) andyﬂyl ajctoallflached

forma 5- to nmenbered ring whi ch may optlonally
corqyahonlkanyluamlkefi andtapd e detsrcaalic giypbe optional ly
sub ¥ uted with up to three substituents sel ected
fim%hE o, CN, NO2, oxo, al kyl, cycl oal kyl, al kenyl,
Alsyyg;, aral kyl, aryl, and a heterocyclic group; each
R14 is |ndependently selected fromH, alkyl, -OCH
sG-Qlokyl, -0-aryl, -0-aralkyl, -alkyl-O alkyl,
-al kyl - Oaryl , al kenyl , al kynyl , cycl oal kyl,
cycl oal kenyl, aral kyl, aryl and a heterocyclic group;
[0025] 9 iS A repreSentativeiconipolifd 6f the SorfulHDY ArebproVi@&PBdlown
anot her preferred enbodi nent of the present invention,
there is provided a conpound having the formula: p

HNJ)--~ N N/ N .
1</

0
/
\ NH
0,
N—
[0026] In another preferred embodiment of the present invention, there is provided a
compound having the formula:
o] R2
R1\0 HN = N
\N _ N\(
R3
SO—N N—R?%
__/

(E)



So2- R44 (D3) or pharmaceutically acceptable salt,
stereoi soner, or hydrate thereof, wherein R44 is
waedsoeads fromis sel ected fromthe group consPEI/UROTH18784
-(CH2) 9- N(R12) (R13), -(CH2ep# N(R ')-(CH2) SC(O R14,
-(CH2)g-C(O R14, -(CH2)r C(O-(CH2)SOR', -(CH2)r
i lo‘ggrc%lkﬁn )SN(R12) (R 3), and -(CH2)rO (CH2) S- (O R14,

is independently selected fromH, alkyl,

R? and R} Mlln&p@ﬁd%ltly s@l@gﬁé& ﬁ@nﬁl’bWer alkZl ‘éﬁd‘g{werﬁ kléiriﬂyz{nd lower alkynyl,

cycl oal kyl, cycl oal , aral ,
whereinttbe hm;adi{yl,dowgr dlﬂmyl \deOm&i 1112)449 maE’@E/OUSQmIWI @bﬁﬁ@%d with
23 oal.ken y. al kyl - &
one or g SR AP RPY o0 FYroRH 5 NRecior ey et KIS ooy,
andalkﬁﬂh@oand R13 may be taken together with the nitrogen to
whi ch they are attached forma 5- to 7-nenmbered ring
% is s@lbntomfrnmyls sgeéteh fibimythe gompansigtirfigoft her  het er oat om and

t bRt i ge
(Cidl Zé r@e“: gﬁ@d%‘f(ﬁﬁmg szeﬁt&T@QC( o al kyl |
K , ARk I, d
(CI‘BQ? g@ctﬂﬁﬁ)c@k eQEHZ)'@(by%)T g‘f(iﬁn(yi(kp(gnggt I yagel th ed
-(CHpem-(@GHal- I@(D)R ;()—| -0-alkyl, -Oaryl, -0-aralkyl,

LS Sl 7 .l SRS YR 00

Al DL, Lk B ©

D3 gowp;provi ded below. NO N\ NH NA

each R* and R® are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R* and R* may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group,

each R* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a hetérocyclic group;

25 and R?® taken together with the nitrogen to which they are attached form a 5- to
7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,,
oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;
tis 0 to 6;
vis1to 6;

wis 0 to 6.

[0027] In another preferred embodiment of the present invention, there is provided a

compound having the formula:



N\\ O [0026] In another preferred enbodi nent of the
present invention, there is provided a conpound havi ng
wob@shoupula: OR2 R HNi N N// N ' R3 BORUSI07/018784

-\N-- R45 (E1) WD 2008/ 024494 PCT/ US2007/018784 24 R
is lower alkyl; R2 and R3 are independently sel ected
fromlower alkyl,|and | ower al kenyl and | ower al kynyl,

wherein the | ower. kN, al kenyl, and | ower

al kynyl may be opt ]| \2 stituted with one or
| koxy, roxy, CN, NO2, am no,
bonyl , al kylthio; R45 is

nore hal ogen, |o
acyl am no, am do,
selected fromis ssloec e r gnthe group consi sting of
-(CH2), N(R25) (R26)>7%- (R21) ;5 ) vC(O)R24
-(CH2)v C(O R24, -(CH2)T-C( Q(
3 %)e
of pha@%ﬁ'ﬁ%ﬁ[ﬂc@%ﬁ%% S %&gﬁd%r htyldf/a se }éec(:)t@e“ om H,
 is selkdtyd froml ik ylecedifrisml the gfduplcoﬁ}lstmgl of al kenyl al kynyl ,
cl oal k I
(CRE BB ban e B iR By it B0,

d t 1 I feyin23 | oal kyl ,
(CHeRopRaR GRSk es e iEmA NIy o2l kyl
(CH;{)KQ%(;(IHZ),&(KOM; aryl and a heterocyclic group; or

eaclzaR 1S 1rl:1\)geper1{3 tg se ectegl}ro olgleglrl](i{ aiMy -g-alp)gl Qllkty gen to

alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic

group;
each R?? and R* are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
| heterocyclic group; or R?* and R* may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group,
each R* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;
R? and R? taken together with the nitrogen to which they are attached form a 5- to
7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,,
oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;
tis 0 to 6;
vis 1to 6; and

wis 0 to 6.

[0028] Representative compounds of the formula E; are provided below:



which they are attached forma 5- to 7-nmenbered ring

which may optionally contain a further heteroatom and
woreysiosi4ept i onal |y substituted with up to thrR€T/US2007/018784

substituents sel ected fromz2hal o, CN, NO2, oxo, alkyl,

cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a
het egocyclic_group, eac\R24 is |ndependently sel ect ed
-0-alkyl, -Qfaryl, -0-aralkyl,
al kyl -, ryI, llkenyl al kynyl ,

| oal kenyl ) at Y aryl and a
; d '&a@' together with
V\:hIChthe chgdformaS to

: whi ch mays opti onal I /cont ain a further
het/e?batom afid may be optionally suh ituted with up
hree substituents selected from aI , CN, NO2,
ég:} al kyl, cycl oal kyl, al kenyl, alk , ar aI kyl,
, and a heterocyclic group; t is O to visl
06; wis Oto 6. [0027] In another pre rred
bodi ment of the present invention, there _;Frovi ded
a conpound having the formula: WO 2008/ 02
N\ PCT/ US2007/ 018784 25 ~1O HN~ | ,N N/ geea N N -
R45 (E2) or pharmaceuticglly accept abl e salt,
stereoi soner, or hydrate thereof, wherein R45 is
selected fromis selectedromthe group consisting of
-(CH2) v N(R25) (R26), -(CH2)
-(CH2)v/C(O R24, -(CH2), -
-(CH2) & C(O (CH2) w N(R22

-0 al kyl ,



each R22 and R23 are independently selected fromH,

al kyl, cycl oal kyl, cycloal kenyl, al kyl -0 al kyl,
wa@bdoglo2a®aryl , al kenyl, al kynyl, aral kyl, arylP&mnusSmo07/018784
het erocyclic group; or R222and R23 nay be taken
together with the nitrogen to which they are attached
forma 5- to 7-nenbered xing which nay optionally
contain a further heteroafom and yay'be optionally
substituted with up to three subStituents sel ected
fromhafo, CN, NO2, ox pal kyl, al kenyl ,
aral kyl, aryl, 4 clic group, each
Tehe al kyl, -CH

Rw - @ al kyl,

-aryl, -0-ara P - afRk
|, al kenyl, akkynyl, cycliél kyl,

oaral kyl, aryl and a hée e\pc clic group;
°R25 and R%Bﬁféken together with the nifrogen to which
they are att ehj; forma 5- to 7-ne red/ring which

may optionaldy contain a further heter m and may be
optionally sybstAtuted with up to three sulstjtuents
sel ected from
al kenyl , al kynyl
group; t is Q 6; vis 1to 6; and wisf o 6.

[ 0028] Repregent\ati ve conpounds of the foKnul g E2 are
provi ded bel oW 2008/ 024494 PCT/ US2007/ 84 26 o
OHN 0z~-N O NH '~-0 O Qﬁ/r\QSOO’\N N\/// N

N

lo, CN, N2, oxo, alkyl, /cycloal kyl,
al kyl, aryl, and a hef\erocyclic

e

N

and
(o] —_—
o] !—'N N
_/ [ \_ —%N/ \
o \_/
[0029] In another preferred embodiment of the present invention, there is provided a

compound having the formula:
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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* are both selected from C,-Cgalkyl-OH, and C,-Cgalkyl-O-C,-Cealkyl.

[0030] In another preferred embodiment of the present invention, there is provided a

compound having the formula:
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or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R* are both selected from C,-Cgalkyl-OH, and C,-Cgalkyl-O-C,-Cgalkyl.

[0031] It is believed that the substituent R* 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, the
active agent has 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 ir vivo compared to the compound lacking the

at least one functional residue.
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[0034] The term "alkyl" refers to the radical of saturated aliphatic groups, including
straight-chain alkyl groups, branched-chain alkyl groups, cycloalkyl (alicyclic) groups, alkyl
substituted cycloalkyl groups, and cycloalkyl substituted alkyl groups each having up to 20
carbon atoms. In preferred embodiments, a straight chain or branched chain alkyl has 10 or
fewer carbon atoms in its backbone (e.g., C;-C) for straight chain, C;3-C for branched
chain), and more preferably 6 or fewer. Likewise, preferred cycloalkyls have from 3-10
carbon atoms in their ring structure, and more preferably have 5, 6 or 7 carbons in the ring

structure.

[0035] Unless the number of carbons is otherwise .speciﬁed, "lower alkyl" as used
herein means an alkyl group, as defined above, but having from one to six carbons, and more
preferably from one to six carbon atoms in its backbone structure. Likewise, "lower alkenyl"
and "lower alkynyl" have similar chain lengths. Preferred alkyl groups are lower alkyls. In

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

[0036] The term "aralkyl", as used herein, refers to an alkyl group substituted with an

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

[0037] The terms "alkenyl" and "alkynyl" refer to unsaturated aliphatic groups
analogous in length and possible substitution to the alkyls described above, but that contain at

least one double or triple bond respectively.

[0038] The term "aryl" as used herein includes 5- and 6-membered single-ring
aromatic groups that may include from zero to four heteroatoms, for example, benzene,

pyrene, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole, pyrazole, pyridine,
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pyrrolidinones, sultams, sultones, and the like. The heterocyclic ring can be substituted at
one or more positions with such substituents as described above, as for example, halogen,
alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro, sulthydryl, imino, amido,
phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether, alkylthio, sulfonyl, ketone,

aldehyde, ester, a heterocyclyl, an aromatic or heteroaromatic moiety, -CFj3, -CN, or the like.

[0040] The terms "polycyclyl" or "polycyclic group" refer to two or more rings (e.g.,
cycloalkyls, cycloalkenyls, aryls and/or heterocyclyls) in which two or more carbons are
common to two adjoining rings, €.g., the rings are "fused rings". Rings that are joined
through non-adjacent atoms are termed "bridged" rings. Each-of the rings of the polycyelic
group can be substituted with such substituents as described above, for example, halogen,

alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro, sulthydryl, imino, amido,
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[0043] SYSt €Mhe i "A8ylaho®lis AFRER0ENEEd Snd eREStd MmblehEthat ¢4 be
or nore carbons are conmon to two adjoining rings

represeritethby thagpoerat éormulpsed rings") wherein at | east one of
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wherein R, R’ are as defined above. Preferred embodiments of the amide will not include

imides which may be unstable.

[0045] 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
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represented by the general formula: /RR - N-N+ R
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represented by the general formula: 0O
[0049] 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.

[0050] The term "sulfate" is art recognized and includes a moiety that can be

represented by the general formula:
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al koxyl groups include t hoxy, ethoxy, propyl oxy,
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p-tol uenesul fonyl and netRane8ul fonyl,

[0053] The term “sulfonyl”, as used herein, refers to a moiety that can be represented

by the general formula:

in which Ry4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl.

[0054] The term "sulfoxido" as used herein, refers to a moiety that can be represented

by the general formula:

—S-R

44

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

[0058] It will be understood that "substitution" or "substituted with" includes the
implicit proviso that such substitution is in accordance with permitted valence of the
substituted atom and the substituent, and that the substitution results in a stable compound,
e.g., which does not spontaneously undergo transformation such as by rearrangement,

cyclization, elimination, etc.

[0059] As used herein, the term "substituted" is contemplated to include all
permissible substituents of organic compounds. In a broad aspect, the permissible
substituents include acyclic and cyclic, branched and unbranched, carbocyclic and
heterocyclic, aromatic and nonaromatic substituents of organic compounds. Illustrative
substituents include, for example, those described herein above. The permissible substituents
can be one or more and the same or different for appropriate organic compounds. For
purposes of this invention, the heteroatoms such as nitrogen may have hydrogen substituents
and/or any permissible substituents of organic compounds described herein which satisfy the
valences of the heteroatoms. This invention is not intended to be limited in any manner by

the permissible substituents of organic compounds.

[0060] The phrase "protecting group” as used herein means temporary substituents

which protect a potentially reactive functional group from undesired chemical



cycl oal kyl, heterocyclyl, aryl, or heteroaryl. [0054]
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alkyl groip.oAastirle isenwro ahwsll a3 mieuigs dhegeafsaye dncludeddn this invention.
perm ssi ble substituents include acyclic and cyclic,
branched and unbranched, carbocyclic and
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sane” or ere DROPrrate. organi ¢ gonpouf
auxiliady@roup 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.

[0064] The compounds of the present invention may act as inhibitors of one or more
phosphodiesterases, including, for example PDE1, PDE2 and PDES. The compounds of the
present invention can be employed in pharmaceuticals for maintenance or restoration of
endothelial health and cardiovascular health and for treatment of conditions relating to the
inhibition of phosphodiesterases, particularly PDES. For example, 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,
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PCT/US2007/,018784,. 35 ethers, of al cohols, .and, acetal s
Raynau s DG SIBPolR duyaend e pEtesRgon, e AR e
pulmonfal'éﬁ‘digeagé (COPDOY, Méridre’ sHi ke, aB@BhSthicypalitm dgRees! Q¢Es¥eMAcular

(Geene, T.W, Wits, P.GM Protective Goups in
disorders; gianidersyfthdrerogenital pibtem. benighl pegstatidevyp¥drdphy,lgedile

. .0061], .Takle 1-3 s rizes certain.biologjcal and .
distunclig il Gl e BRSFETIOD ESTBR Dk AR U P animal
an effedtRA o8t &%?‘blfﬂ%sab%@e&am &hidg, 3 i ncludes selectivity

I ndex agai ns several PDEs. The protein binding,

permeability, and solubility of the above-descri bed

conpounds are sef, .forth.in Table.?2 0062] rtalin.
100651 ¢ oo BRHRBF<<E RE Mt BYEiony MG SRERiSA! HEPoRg G appiicd n
accorddd@é With thSPerdRNTEABIE 6f tHREISh&TE T A9 VBsich, HefdBook HPE€hemistry

present invention contenplates all such conpounds,
and Physgns) ¢itth iig., 1086-87 aimside caves- i soners, R- and

S-enantioners, diastereoners, (D)-isoners,

(L)-isoners, the racem c mxtures thereof, and other

[0066) M Xt UTES céip6 81k of &f Pradehi ifGettionWiich ReveseeR trodifiddty the
i nvention. Additional asymretric carbon atons may be

attachmsniihereto oirat deastignet iesidesof the dormada @provdf«modidied pharmgcpkinetic

such .isoners,..as well .as. m.xtures ihereo ar e.
prover P RE I RS Rt 0 PoBmb MR el ¢
pharmatiinétitSirapsities @ Rlcomprdmise Eiftaf thedeRictiOfty ar e ppRueoPthe
~_the present invention is desired, it may be prepared
modifiggycompprmbt ri ¢ synthesis, or by derivation wth a
chiral auxiliary, where the resulting diastereoneric
m xture is separated and the auxiliary group cleaved

[0067] t O DI QHE eRddifiRtioN bEpdesh bidingaBide@RIsGrface technology, i.e. the
Al'ternatively, where the nolecule contains a basic

preparafign and spnegning of syrfacesdar tsir ghilitpto rgpistadsemptign ef proteins from
. f 1.onal. UR.: h car L. G r |
oo 1FAL 48R AR BT G o

one of kéll th BE artRaSprotdi® kdsmeh Qiyfat€s Blindtionnl %?rf)upshﬁay be screened to
) __diastereoners thus forned by fractional .
identifycthg groap(s) PERSERrin proteipppsiviant Suiaqshi a5 deaciibed wip B, khapman et al.

sy oSk oA BATRERISHGEOITER ] AR . 200
122:83033830%; I03tuniretyal A [Sudsgeyi of ISitdat fues-Bropbrtp Reladionshipscof Surfaces that
Resist the Adsorption of Protein, Langmuir 2001, 17:5605-5620; Holmlin, et al. Zwitterionic
SAM:s that Resist Nonspecific Adsorption of Protein from Aqueous Buffer, Langmuir 2001,
17:2841-2850; and Ostuni et al. Self-Assembled Monolayers that Resist the Adsorption of

Proteins and the Adhesion of Bacterial and Mammalian Cells, Langmuir 2001, 17:6336-6343.

[0068] 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



phosphodi est erases, including, for exanple PDEl1, PDE2

and PDE5. The conpounds of the present invention can
wheoosopl4oyed i n pharmaceuti cal s for mai nt enancECDUS2007/018784

restoration of endothelial37health and cardi ovascul ar

health and for treatnent of conditions relating to the

o B o ROR R ok B o
includins 8t AQNinkiRA th sE@ahHOtei aPp@fPMAP Gltmah sGHiHPrRIrS. Candidate

~including but not limted to hypertension, .
residues eanclier ssveenedi Himectlyi byoat@ehing themitodh spdiddgpporband testing the support

ur ogeni t al St WO 2 /024494 PCT/ US2007/ 018784
for prot§g i apsn ¢ AP S VA SENEAE Hi S IP SICCRRATRIFG dTg) Brimked to
moleculeS @F phthagdftical inferéY PShdEBPARANGY RhY be sPithE®RAN a solid
hypertensi on, acute heart failure, chrohic heart
supportf e hannd to a seldsrippotiadiect syiilesias dn a fomdimiting gxample ohadirect

bindingl]aisg]aé/tagrgmtogpiégigm i qngfngt?%%g{ﬁf&gggrr[ﬁlglgg@tgse {nlcgra)orating such
residuc€ QSRR foR khei AHiHE6 bR serubk EorfydiRhise Mhe QBuntEYrsYneénts can be
obstructive pulndnary disease (COPD), Meniere's
labeled gyithems gnalimgunepiyt fhf detection, ome dbelpd sepondarg resdgentihatdundsto
h di sordersh di s:%rder of the urogenital system benign
suc semg?xgwrbe Fﬁfﬁﬂ FFIS?) y, erectile disfunction, and
femal e sexual dysfunction conprising adm nistering to
a human or animal an effective anpbunt of any of the
[0069] abov e Surfagses iwhdeh ark pesbs3nt ko adsomntipnsd rejeing fifom solution are known
“pr { nven.t{' og,, u%ége c{lgerg'ﬁcall el ement Al 'ndcﬁ 0t.i fitlfﬁ ien oup(s)
as "proleiL ISP IRAE SUHPTES T BT BSAER THARY L CERnEh Y 1P U fRegroup(s
present G\Protéh sésivtant biTsliee,als deécribee i §.g.r Ehgrﬁl'ﬂ% E’tha\l.SSLﬁGeyiﬁg ton
Ed., 1986-87, inside cover. [0066 e conpounds o
Surfaces that Resigicthe Adsomtion ohPraitding Jhame ChemnSem dln)gG),eIQZ 0348804,

.attachment thereto gf at lLeast one residue of 4 he
Ostuni 8 SRSy g S oo BtapPire RSB ap e A/ S (R #e8Rt ne
AdsorpBb®BEPiotéS, LanRftuidiony, RSBl 5620NABERES, it hIC Zivittetion® SAMs that
protein binding. Such optiml pharmacokinetic

Resist Nenspeqific A¢lserption of Botgpn feimsAqedous Buffen d-asgmais 2001, 17:2541-
i NGYa 9fF i fi und. 71..Th :
2850 AL S0/ 5y P ko ARk R B
and thet/aiH@sioh 6@ Bacterifl. antl MammaREACEllS, Danghéir 300EaMi6336-8B43.
surfaces for their ability to resist adsorption of

proteins from solution. Surfaces which are resistant
to ads@rnti - r i ps: § . ' r.
00701 2 PAORRIGRTEL ARSI 0 Ul A B SOk
resistangelfdn@ ©F skillf i drowill regdidpdenitisie beuisablechefrcdl ekeleton or

identify the group(s) present in protein resistant .
backborg,pf akrawvn biglagicelly jop ghemigally aptive compaiand terwhigh the functional

oS BB 5 LSS0 o o
by replddgingni ofed nc&iesseﬂtiﬁlﬂﬂcﬂipn@lf gréﬂip ofthy aetiver MoWd. For example, as

. Rel ati onshi ps of Surfaces that L
discussed above, the presence of a piperazine group on a compound will indicate that such

group may be either replaced or substituted with an functional residue. One of skill in the art,
e.g. a medicinal chemist, will recognize other suitable groups on known active compounds
which may be replaced or substituted with at least one functional residue. Accordingly, a
combinatorial library of compounds, may be generated as described infra, wherein the
compounds are modified compounds comprising a conjugate of an active site of the

compound (an essential backbone of a compound having a particular desired activity), e.g.



Resi st the Adsorption of Protein, Langmuir 2001,

17:5605-5620; Holmin, et al. Zwitterionic SAMs that
woRe@BHL44bloNspeci fi ¢ Adsorption of Protein fronP@usmos018784

Buf fer, Langnuir 2001, 17:38841-2850; and Ostuni et

al . Sel f-Assenbl ed Monol ayers that Resist t he

s it SRR e S SRS B PouRIRRSYRE g huBEGL P Eh each
R group 8Q6REtel Frode i alioud %@ﬁﬁd Qs Byt Hogih. SAGDEARRS9 % Rbrary may be

nmeasuri ng the capaci of nolecules of the invention

used totserepnt mglurality pédifferens rfl@lcngn@lrte%@rqa feciompovedphgrmageokinetic
cs t her eof . I 494

and/or S tonsile DR AO0: e it Bipisin binginaofths modified
onloﬁﬁplr ability to resist adsorption of serum

conponents, including, but not limted to serum

proteins, and preferably human seruntprotelns

Candi dat e reene

(0071 G S A Rt S G B S ShpRLingr 18 Ehashn oY ppodified to

mlnlml%mwractﬂcoﬁrmﬁf @k 8brint @Thpon@Ats € ExAnpRE Bﬁ&icﬁ%h orts and assay
candi dat e resi dues are incorporated into, | nked

systemyak deseribed of Indnatirmebaipplécation W@ 0B&B67GIY ﬁ> (Bélrai@anwg)

03/ 188@%&@%&2%13@9 Seéq.zlg gl}c%ggpﬁ?tﬁcgby éefereﬁgeg %%Wl?tfvﬁ)? -lfjln}f:gmgf%c&es of
the invéXidA P 1f mked WiCIne 0P nftfié E’é}uﬁso%ﬁibonbﬁfﬁrﬂbhddlé BHase, and the

candi dat e functional residues or nolecul es
amountj of gob@ndameleeplesdaternrieed. dues are tested for their
ability to bind serum conponents. The serum conponents
can be |labeled with a signaling noiety for detection,
[0072]) or a lAadifdcEBind@R@QNEBEY chfalde Bt pidictimdd i ¢iguidphasd Aor example,
serum conponents can be used. F0069] Surfaces which
test compaundpeanshegnixed aviBHSros MBA SERMAOFIRONARS i1 banid phagei a the
rotein resistant" surfaces. Functiona
unboung n%llé&%lgrhete%%m%e?r eened to identify the group(s)
present in protein resistant surfaces, as described in
Chapman et al. Surveying for Surfaces that

[0073] ReS| sin tim@(a;mxl@pbt prsferesd emthodanens, mgleculgs hastirgwedwsd protein
bmdlngsa?g 1de{1t1 g & %Bfgﬁo& 04 ﬁeﬁ %én%‘l' mong%yerﬁﬁglgcm\élet%lg% terminated

ure-rFroper I ons I PS es

with anRp&ridetgrbli® is ﬁdﬁféﬂ At & e6ldalr et Risét, of lstial MbdlecudddGilith amine
17:5605-5620; Holmin, et al. Zwitterionic SAMs that

groups N@teﬂldm@%@éﬁsﬂh?} argidesigmet] émrestst binging;te atbusyin. Aguesimple, at

T N R .

The setM&QﬂemJleﬁ rareosfpoae@bﬁuorspauarydmhﬁt Rglums o theofol BawrfRE it@Lreate
and Mammal i an Cel | Langnui r 2001, 17:6336-6343.
an array ojopolecipbihat taght mStSé atqt@ﬁ bgrding. f e prrenisithenexpasrd to a

olutloMnQ%nxﬂg‘i}ﬂu%ﬁ J‘%lﬂ{r%gﬁt[& 1ab8Ed SAABFS sulgl]ﬂf;e 1@ ué)fihhtéﬂé k;enod,

rt w termne a suita
the goldkiefaet trwashed bﬁtkdanmﬁi @f a Audwesuent wanhergThalrhmobilized chemical
o which the_ functional

groups ﬁggg"%g@' t%tb%g@fl \é‘t?tl §e @333%1 E}/ thegmresenersef & thyqressepyrsignal;
groups {HAP Rk AsPABhmEH ﬂH@lng will REve W HEorE QTR A A ‘bart of the array. If a
fluorescent protein is not available then antibodies against the protein of interest in
combination with fluorescent secondary antibodies can be used to detect protein binding to

the chemical groups. If an antibody is not available then a labeless detection method such as

surface plasmon resonance (SPR) or MALDI mass spectrometry can be used to identify the



by replacenment of a nonessential functional group of
the active conpound. For exanple, as discussed above,
w0 b@speasence of a piperazine group on a conmpoReTUBR0T/018784
i ndicate that such group Bay be either replaced or
substituted wth an functional residue. One of skil
..l n the art e.qg. .,a ,edicinal wi || recognize
providit apfe ffaringrfn o oT AR IRE RR B INeheBitabanies “whi ch
: may be replaced or substituted with at Ieast one
functional residue. Accordingly, a conbinatoria
[0074] | i br aifhe vse afdhigsysiers is n@tyirmi@edgtem&miedawsprdfemf bed

pharmadhifle Gt e BRI ate milerial Epq e B Bedtins tha

bind snfalARAEAL &Ebhea%%zeeﬂz‘id | 6tchP GfA@ anPh %1 Shldb
nes parti culzsé desired agltyfg\g}?ty) @@A . V\l%?ZOOS 2494 ©

expose@@ﬁh@&i&@ﬂd}ﬂ@%ﬂbmd@g&iemwﬂer ent functional residue
attached thereto, e.g. residues having fornula C,
wherein each R group is selected fromthe various

[0075] 9T OUPH SAL&HbdRRENt TR ﬁvexﬂiiﬁxOEl%nﬂ%l)grmi})s'claH baidenfTRYd Bt
used to screen a plurality of different functional

resist bunélentgdq nglf/@prwtmr(BG@d ammemf@@man@thea)ot@nﬁdvtorreduce efflux when

appendf BT RAACHRRAWE B ARRRE. St SartOunRy BRRTRT fis i Selopment of
anti-carRE€draES ﬁfévﬁi@té@fébw&éatméﬁt&v&@é hﬁltﬁﬂ@@ﬁlrgtreélit&ﬁief(MISR) has

chosen or nodified to mnimze its interaction with
developefle serum conponents. Exanples of such supports and

assay systens are described in International

Application WD 02/48676, WO 03/12392, WD 03/18854, WO

[0076] 03/ S4FAé meliRydbiild dsoBenRed tERichify BERIRNEMups that resist binding
Alternatively, the nolecules of "the invention may be

to proteirisysoch o4 throrabia, anti-themabigeandriiastoraranditberefore hayii tbe potential to
co tolg f and the anount of unbound nol ecul es
ntrol §oadul4lioRed. [00721 A direct binding analysis can al so
be preforned in |liquid phase. For exanple, test
conpounds can be m xed with one or nore serum

[0077] conpohbisteethed wpeldiatsopigauseful fayddentidying gtmrm @anbmer@m es
therape\gt(?%“atféja are ?esi#n%& élég alfp:g'i]e entaﬁ S n(?)'l%feglfe ﬁhgra h%Be pratem

avil ng pro e|n

bmdmgama PUgrdbertiee freary Dhpoptaft, e, IRhodssad thectbinBing |pﬁ:)t@1hs and
t hi ol nol ecul es term nat ed wth anhydri de gr ou

stermd& asndftbfrlﬁbl@ e protgips quadiasitedesterane and ok hopmene hipdiag ugf@slhn
(SHBGZ“”h am ne groups at one end, and groups that are
esigned to resist binding to al bumn, for exanple, at
the other end are then attached to the surface vi a
eaction between the am ne and anhydrjde, The se

[0078] rml ec iihe foligwing describes aonirigcepased amqﬂyo%rfos tdeﬁafm&gpepﬁsthat
can 1mp9ﬁvet e s&ﬁ{)ﬁltfgf FmB{%c&lE? ag%glf %Qseﬁﬂb{]&y m8xflol§gr ;%g H‘l ﬁz N

resi s ern’bin arr
moleculex mﬁﬁﬁhtémah maleimide groups is formed at a gold surface. A set of small

molecules with thiol groups at one end, and groups that are hydrophilic at the other end are
then attached to the surface via reaction between the thiol and maleimide. The set of
molecules are spotted onto spatially distinct regions on the gold surface to create an array of
molecules that might increase the solubility of a small molecule. Droplets of both polar (e.g.,
- water) and hydrophobic (e.g., octanol) liquids are then placed onto each element of the array.
The contact angles of the two liquids on each element are then measured at each element of

the array using a goniometer. Alternatively, the wettability of a particular liquid at a surface



solution containing albumn that is fluorescently

| abel ed. After a suitable incubation period, the gold
waroBaza9d s washed and scanned on a fl uor escenPCT/US2007/018784

scanner. The imobilized chem cal groups that bound

to albumin wll be identified by the presence of a

fluorescent signal; roups, t hat re'sI bum n
by a drqglet g Yt ad el @b v e 5piact et kel pRltot smelt gees
low condck ﬁﬂgleé dovRr glehtdPhRaHE The RHAB&I A glesof"ﬁq{quﬁi/ &1 4 kR etph@enting
anti bodi es agai nst the protein of interest in

a chemicalrgrowmatsiioversely propbrionalsto dlmt mssetholniraf yhah ohénpigali greu with that

b BB BB B BT S0
when itiépRtEss] ASREGH L8 sﬁ@ﬁ Metﬁ%(@@f) ha3 U6 RfSciBLASHRR wateé ie.,

resonance (SPR) or mass spectronetry can be use
it will t¢ral to dedhice the &ohzblm of @@maumwlpcﬁrﬁmmz/a@n&nml g18gp for

. rovi di kinetic jnformation o f
which it 9 CRGotAelf v Tisaupented b rpritesa Syl sprboxy
(COOHt) ﬁh?@fﬁh%@ib‘llﬁ RAth Wat8?, E@d1tt\ﬂ115%131¥811‘6‘1ﬂcre%@¥h@§o‘1’ﬁlﬁ11® d¥fa small
‘har mecoki neti ¢ interest ¢an be tested for binding

molecu]@otSetstqfahemiéat grexpngngherbfooobe guredned mapldllyramnglcndtastrmigles on

surtuce] Ry AT ren o a5 S LSRR e AT BBbacn
can be &e&t&eﬁlﬂtmﬂewfe@k&m@lmlt [o@QHéhlchr%a ﬁ&b@d&d@wh% &f the

the invention, chem cal gfoups can be identified That

inventignesi st bi nding to P-glycoprotein (PGP) and therefore
have the potential to reduce efflux when appended to
a small nol ecule therapeutic. This is particularly

[0079] | MPOT Waddimrh&d pAaMeleP RIFRY atfifity cqratsmaﬂaﬁ@leém@l tcu@fgss the lipid
provi de effec{)lve treatnment where nul ti

membrangsif gtcah delogRmrRreB s the Q%déltlgp eocffip ot tﬁqb@nmmddv@tween

octanol G R PP S Y FRE B S RyRal Bps o
octanol ARd iwate IRFBFoF ofBé1Sl a Fafid, AinplacAntbtdiefop f-Rkm ol A%e sétB8f

potential to control coagulation. [0077] This nethod
chemicalgmoups fprstheippotentslgffetiorn the dogh ofd epgnnpusdips t hat

i nprove therapeutics that are designed as

suppl enental or replacenent therapies where protein

[0080] bi ndi THe pAUcPENdRNOPET the SSuBITiGy ¥EsnYall MBIREWIeN¢an W dddressed in
hornones and their binding proteins, and steroids and

this methipd by nnﬁaﬁmnggthp contastrnngles efisaletions ot diffesant nHSafﬂie Q@rﬂmeter

equival GRS 8 1S 6 oY Wnfre 18 RISt eaftiBisht doRHbd R the

ratio of @e0diips of thatondeaitatichRlob ¥R spdteesoTithddédnhaindin saa:hdl to the sum of
nol ecul es. A sel f-assenbl ed nonol ayer of thiol

the conegpfratienscf allspagiesefdhe cprapound|inwaterat yariws PHss Goptasbangles
measurélf at%lﬁgegt p%’sr tfh"é]r%?ore DftEfthe %Bss%m )J of an equivalent measure to logD.

[0081] It will also be useful to screen candidate compounds for their capacity to be
actively transported across cell membranes and cells, or for their resistance to such transport.
For example, it is well known that pharmaceutically useful anti-cancer molecules may be
limited in their effectiveness due to active transport out of target tumor cells. Similarly,
monolayers of brain capillary endothelial cells have been observed to unidirectionally
transport vincristine from basal side to apical side, effectively preventing the anti-cancer

agent from entering the central nervous system. In some instances, chemical groups of value



nol ecul es with thiol groups at one end, and groups
that are hydrophilic at the other end are then
wataaohagt to t he surface via reacti on bet ween POEUSI0DD18784

and mal ei m de. The set of 4mol ecules are spotted onto

spatially distinct regions on the gold surface to

create an array of nolecules tha 1 ght_j ncrease the
enhanciGg BasTys PP brE Kebhat P E et o el S BB Rgorgspon
from thé SitQof activgt €r) and hydrophobic (e.g., octanol) I|iquids

are then placed onto each el enent of the array. The

contact angles of the two |liquids on each elenent are

o CHen SRR gk i S Sal dBe AN
The new?@¥dst @b hctidr@ Wkt gt afd SothiRGRr YW RAARE Gafldtters that are mostly

PCT/ US2007/ 018784 ~40 by a dropl et when vi ewed from
responsghe far cldarigh smel madecudasgiue ofiihie bram.eThie paragsiivias roifte Srativeen

o un 558 s T B B oG8R o v
cell mefBRMESHAICIHsREDY, oleEMEY Dahrgethe BRiK, isQEtPhs BePzbd1®zepines, are
m sci bi | i tt¥1 of that chem cal group with that |iqui d

hydropliabix tecatloy. thewrto preatstecellamembrnesal Thyrinsigntivinvenkioe is

compati.g)?et \S"ﬁg if'l?easre?lg Ié'grhcg%gﬁ(t: Qgtcm%? %ﬂ? c?%ro{ehb}éessisga&f and" zglFeg/iate the
commolt:fkﬁﬂi'l&h loif Eﬁ/qe‘ééit'ef‘?ﬂwéiﬁbinding%ssocidtéd With mdl6vutkstsack aouee

the solubility of a small nolecule. Conversely, a
benzodighepiesathigieauipestlogh degingte aseeunt fordbe largeopereantaggef binding to

angl e en_it i,s presented,at.the.surf.ace. such,as .
serum pR3B1sS, o P St BRSBBR 6118 o 1S, R SR ugp or PP win
be of hdlp & eptirhiz¥ArolecuRB dort ithprénesiaasi@erich Einfedh W bradny of a

smal I nol ecul e. Sets of chem cal groups can therefore
be screened rapidly using contact angles on surfaces

to identif.y ups.that | ve solubility or reduce
10083] 1 BRI GFHIARGFT ST 5 sYallible: cmBioving peadleysss (VARG et
types, foiévaRfatieg bf dtive @lat§iori dfphafmadeaiida0igacGVdiibStabiée’d For example,

according to the invention. [0079§ A conmon par anet er

monolayegp of racrB intpstipabepithelizhsells pan kecused tq evalyatsactive dransportpf
substang&r[%% P tﬁ% i s?i?%gl Lmd ﬁlelb?&% é@%‘iﬁ.evﬁle}l %latt orpfﬁgﬁrlfg b Which
coefricren 0? e con‘pouna etween “oOCtano antf

allows tha flek: of ih&erisll fiinh ¥sic41a6 baslaterabhel dte versd) shérells form a
_presenting chem cal groups for octanol and water

biologiqah megtbsane whick can be wsediteisinungie physiglogisalbsorptien andhiipng

availabiléiﬁ. g@t&ggh%f g)]zearﬁlpgg,gﬁ%l%glgrag% %ﬁﬁ&%ﬁ?é}g@aﬁ c%g Lﬁ%ﬁé}llines have
been established an eealdte bétdvedrnsiort intand@ut 6fhk ket aevbassyeesm.be

addressed in this_nethod by nmeasuring the _contact
Anothepgigmple af sugh ceils 15 5T 28 humanrcolanrrarginema golls. Fartheie manolayers

. . . . | ’ .
cxmes SRR R0 Bldnd LSRN R ety Bl
examplé,IBasskiet alf(2002) JcBivt.aChiahats: @199 wéd adbutdpeansfscted Madi-Darby
. cqQnpound in _octanol to the suym of.  the concentrations
canine lgfiney| gellypenqlayer iy studytransppd eﬁer&aﬁlcv%at%lﬁ- at various
pHs. Contact angl es _

[0084] 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 from lab
animals and reconstituted organs or membranes created in vitro from cells seeded in an

artificial matrix.



nmeasured at different pHs therefore offer the
possibility of an equival ent neasure to |l ogD. [0081]

WO 2oosio449a] so be useful to screen candi date coPEDURS7/018784
for their capacity to be aetively transported across
cell menmbranes and cells, or for their resistance to
such transport. For exanple, it is well known that

[0085] phar mhcawither akpegt, lseprebent ntvieni@anperidenplamaesiticalyy fezeptable

oo e B SR S o S A
compo B SRR RIAOHES 5 tere e conbngt e s

above and dieost sh@pn aathe Figlees, &rfraddtéd/ wigythpr witk bhé oigmbiee
antj-cancer _agent fromentering the central nervous

pharmaggitically aqegptableccarmiess addiives) amdior ddnenys. otpdessribedin detajlp
/ 7/ Q187 : i '
stow, SRR FCTHREARE PR BALTELT, ST

for admiimikirdYioni ingolid enisquad fornd, ivhadifethosd slapfeddoi thefolldwiag2[1) oral

. The brain is one of the nost difficult tissues for
adminisiratipp, fRbPeeinleirenshpe@guous O nomRGUEONE FAIYEE AT gspensions),
J . . 03
ablets el tho@VigBlel ol REAIAABIERR AU SYEEC FtoRbh. Wuscs, powders
granules,paktes fiayl appli¢ation oeitheabnguee(2) parenteral dmp@steatoin| for @kample, by
route, betvve?n .cell juncti, nsi. i.s..not gvailable to .
subeutaERs IFgCH Y INTRYENOYS Oy CRIARrL NFTEER AR UPTLIX ARG, @ sfegile
. . C -r . . S
solutor &M on” B s AR e L SR B o BT 19l obical M REAIoRS fr Gxample,
as a crehmdoinphealj ar 4 @nétolledwrdl¢esepbtoh pesyerhy appdied éd therskimyK4nes.
. The instant vjinvention is conpatible with t sear c
intravagigplI¥.fiapEigFta Y’ng?‘%‘?’ ag BWF%X{) e o e OF siigRaly: (6
I ' . VARG robl em of excessive protein
Ocularhgi(z)gt}%%agrg{sdg?i %If((gd W %12 mol ecul es such as the
benzodi azepi nes; this requires high dosing to account
for the large percentage of binding to serum
proteins.. The, roaches gdescribed earlier far the
100861 P ot [ThE BHEROHATRPBIALY SHIGR Ve ag 12 g hr i ahegi hat
YTl Bh | i Sor BpoSRHA ¥6fpfiSiag 4 8BmPotd 6 the pielént
amoun g)gai n. [%S%Iaéél?ﬁggév’es?ral ﬁgdel sysPerrsgare g?/ai [ abl e?
inventignwphhiineffentive fenpeoducofg spard dessed thictapeutypeffect oat least a sub-

eval uati on of .active tra rt .of. phar macgeut i cal | )
populaiit oA FENS (et iR eetso B BineiU b e Apapebls gy uegica
treatmeht) € @S tdababRINiddEtdcll appBtdble AMyRRedicd tedttepl/al uat e

active transport of sSubstances between the intestine

and the bl oodstream When plated on a surface which
allows the flow of material from apical to basol at er al

00871 209, S KBRS ot B i e B O PO TR s

compoide, haterialsVedimpabitiohs, ind/on d6dagt RetnsexaciPAre, withingRe Sopk Bf
capillary endothelial cell (MBEC) |lines have been
sound r@@ﬁ%nudgn@@t,tsblt@xl@fqy aseingonfagewith resibwsues ofhugea bsngs gnd

animals \Dl?h Pog(?cti{yjalm&?i%}{f)ﬁférgs'lg ?etssgﬁse, or other problems or complications,

commensurate with a reasonable benefit/risk ratio.

[0088] The phrase "pharmaceutically-acceptable carrier” as used herein means a
pharmaceutically-acceptable material, composition or vehicle, such as a liquid or solid filler,

diluent, excipient, manufacturing aid (e.g., lubricant, talc magnesium, calcium or zinc



Anot her exanpl e of such cells is HT29 human col on

carcinoma cells. Further, nonol ayers expressing
w@arosiozbar transporter proteins can be establ PETE82007/018784

using transfected cells. Fas exanple, Sasaki et al

(2002) J. Biol. Chem 8:6497 used a doubl e-transfected

the sub LSRR Gt LAER™ hPOISh o CRSDALD o Pt PR G gorton of

the bod9eh5hcm@£ﬁ€ﬁ§i§§tfbe RdtePiab et R s@x%e@f'bleﬂné%@mﬁa@tﬂﬁé MNBe other
pernmeability. Alternatives typically conprise a

lngredldmts)bfjgﬁ (f@m@atmcmd met mgyrathis ¢o tie patienty Somerexamples of materials

i S5 R R LT S R (Pl suh s actos,

glucoser eﬁ\ﬁ%ﬁ&tobé 2 PRarehBafRhQk ORISR FSteRLsBaCH; Q%ﬁe‘ll’hﬁ)se and its
romcell’s seeded’ in an artificial matrix.

denvatlzem SngpassodiuRCRrbisaooTiy tethdase, 4thy] Gididbise and eglbddreracetate; (4)
ect

powderE Egasanlt AT, (s ha 2 B ER syt eqpon buter and

suppos1‘€&de§§ (9) diehiRed pemflt bil; &tlofsdet b8, SHTROWEr A, seatedil, olive
nor e of the conpounds of the present invention,

oil, corn aid landiseppeamoilidf) glyedls.stich as propyleonglyceliel 1d pelyolsbeuth as

d h f d
siyeerid, Sl MR SideDretmichs ool A2l lir oo P Shilsapnd
ethyl 1agﬁw |(P3)Sagﬁla@ﬁ4)tblu‘ﬂ€ﬁ}1% agt sudh Asliﬁigrésmrﬁ%ﬁ?&ﬁdé Qﬂ%lurﬁmum

bel ow, ar maceut i cal onposi'tions of the
hydroxme@éhalgmwwd,u (&6) myg@eﬁs@weﬁeal(ﬂ X/) iseomig|salined (1) Ringer's

solutlor{ ﬁg%) lﬁ}égcphgln](%dﬂ p?]ﬁlé f?egfc{ u' d@i?p@&%ﬁlte@g po?ycagoonates

and/or FSAnbyatidat hiR(22§ Sthe EXGHTIKE co@h;ﬁﬁsi@esabitmsem 109&d in
. ol &

non- aqueous sol utions or suspensions), table e.g.,
pharmag¢nsicel fommuletiens. f or buccal , sublingual, and syst emi c
absor ption, bol uses, pomders, granules, pastes for
application to the tongue; (2) parentera
adm ni stration, for exanple, by subcutaneous,
[0089] i nt r amgsetddaboveNtértie BrabsdiffenSRIf the fbsennEdfpdudds &y contain
for exanple, a sterile solution or suspension, or
a basic §instianal @Rupe Puchas amyRg ol ﬁkylgximm( gl}d @rgpt,hg@capable of formmg
Q
pharmaGBRich b Brap kS BB forya BB E ot RGF e B |
"pharmfcbuticAllit dc3emable 84ltsy i®this fetsps@x aefedd toYhe lfemlvepyamﬁLtemcas
a pessary, cream.or foa 5) subl i ngual
1norgangcg]dé}rg§,mc ec;,i agddifar g@ps,ﬁﬂcpylpogrpdS(og)theﬂgg ¥y1ve11tgm3 6’@ hese salts
[
can be ;F?Eﬁ eﬂB% I@%Hgﬁﬁé@ﬂﬁg%ﬁ&{ béﬁfla@ EF&l‘e d\S? r;g'}‘BHﬁ‘ Ener afédﬁﬁg

processcomnpOstphiiacehy feattixg S purifiel mmmum df thfe itveatipn @sfree base form
i nvention which is effective for producing saong
with a sytable eegapmramrgme agiflf andriselating the sals thug faryied during subsequent

puisco e S ok I AL TPl P SARARAE A, st
phosphite adtrate ndcetaee, galeraeammdo belnatwlf stehifaes lairagHeneadid, dactaie,

an di cal treatnen
phosphate,ytosy ate, cai'trate mgleate IEumarate succinate, tartrate, napthylate, mesylate,
glucoheptonate, lactobionate, and laurylsulphonate salts and the like. (See, for example,

Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-19).



[0087] The phrase "pharmaceutically acceptable” is
enpl oyed herein to refer to those conpounds,
woras/abs, conpositions, and/ or dosage forns MIT/TR2007/018784
are, within the scope of seund nedical judgnent,
suitable for use in contact with the tlssues of human
W th toxicit

conven é?rraé 88?t8x‘,c Sa o%r %ua§ gary flﬁlmonu%rg 6?1%8 n%fr t ?co(p%qnd% &8 ,o%%m non-

toxic o?@ﬁlﬁ%ﬂ S @dric A¥ids) For léﬁﬂﬁpl@&ﬁicﬁ chenatibhdl hoftoxicxalt®include those
0088] The phrase "pharnmaceutical |l y-acceptabl e

deriveddeom iinorganae aqdsesiich @g bydroplande, aydrobromic, sulfunc sulfam1c
har maceut a bl e mat
phosphdF e 4nd 157 ik R T PP B grom piasp e e g et
propiorfi& GLeiMB! glyeBHeUtasicildcg, malet, tRtadic, cdriébﬁdc@ﬁﬁ'é ;palnditi€, maleic,
magnesi um ~cal ci um or zinc WO 20087 0244
hydrox pagleidsplomylap¢es gluntamR, bénzowu bjlisyelic eﬁﬁmﬂm 2facotwmb@zow

fumancpgcgﬁngﬁlﬂg e lrntp]eé o gl{)fotntég 8&1 %fllﬂl@gﬁﬁ&é{? %és(?ort onlc &1d the like.
"acceptable" in the sense of being conpatible with the
other ingredients of the fornulation and not
injurious to the patient. Sone exanples of materials

[0091] vvhl chlzatheseasese th@scommpnﬁ%@ﬁ}he pres¢nf inieptipn Blsl gontain one or

more ac1 1rcri41§ct1‘%n51n0| and(&l)a ffqua[p%ble oltl%]mﬁg h}?a‘i'}n%geﬁ!tlcall -gcce table

GcoSe “Ahd SUcrose; f AP s Tste R a8 cor i oY aFER

salts w1ﬂﬂﬁhd?ﬁh@élmcsll}aﬁ@bptabﬁ)ba§@l ITlhle @&ren "pﬁhﬁﬂnac%ﬁtlcally-acceptable salts"
derivatives, such_ as sodlun1carboxynethyl cel | ul ose,

in theseangignces &¢fersito she rglagvel¥inontterse. ineraicand prganichaseiaddition salts

of com}g{u%lgg?gﬂ{eg’reséét)l @tlton (Iﬁésegsgl ?éérﬂékﬁg@es%eglﬁg %r§cg)rnysztu in the

as cocoa bu

adminiseien veliifle ithesdosagecforsnrdavtiring procesqtor ©9$elﬁdatel'y| reacting
safflower oil, sesane oil, olive oil, corn oil

the purifigg sempowid in ifsifee agid fopnavithsaiguitahls hse sysheandhey hy@r@rﬂde
carbona(atlérllé) %g%é{?%% Pengﬁ%‘n% tlglll{)?l %&egtapge:}éghlgc%cl '@{&2 y onia, or

with a ;ﬂiaﬁﬂﬁ@uﬁé&ﬂly—ﬁkb}){hblh atifanlciritdry) sed@@tary Grlditiaby hin@fel Ng
ents, such as nmagnesi um hydroxi de and al um num

Repres qj}fvg)@ll@él or(ailgl)hngpgﬂmaéts g@qll{ljje the Bshiypy s(g)ggm fpotassiyay, eglcium,

magneselglﬁyarnda?%rgﬁgﬁ S%FE bl?(?%]ﬁ(h%tgf &&g&g%tf\'ﬁto‘?gin% 5@% (e for the

formatlm byb&beddlxloﬂ@hlmﬁclbwahglamlmj diettiyl @raing pdthylenédieaine and
ot her non-toxic conpatlble subst ances enpl oyed in
ethanolﬁmen@@@w?lewn% BiPsiAzHYe;29A he likso §3ee. 108 exanplg erassvé
supra )certaln enbodi nents of the present conpounds nay
contain a basic functional group, such as am no or
al kyl am no, and are, thus, capable of form ng
pharmaceutical | y- acceptable salts with

phar eutical | able CIdS The t
00521 ¥ 1 Riing peeas salsetess ans lDGsantss sughrpscshom lausyd sylfate and
magnesiith Sfefrate at RRI11%E l:élbhﬂg Llé'en'ﬂso ?elEé%é 'ag%nts DA eﬁtg?ﬁ@eetenmg,

organic acid addition salts of ounds
flavoring ardget fuinivpagentsnpredéreateves ahd antioxadantsecaprabspdreguiesent in the

si.tu in the adm nistration vehicle or the dosage form
composthfl§f act uri ng

[0093] Examples of pharmaceutically-acceptable antioxidants include: (1) water
soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium

metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such as ascorbyl



process, or by separately reacting a purified conpound
of the invention in its free base form wth a

W@ iosabi4e4 or gani ¢ or inorganic acid, and isol aPCTyS100®018784
salt thus fornmed during sul@asequent purification.
Representative salts include the hydrobrontde

hydrochl ori de, sulf bi su
propyl gﬁi?ateafa@lha é%cgpg?rgy gr}grl%he an { gieéal CEQF“]?& %ﬁeétts such as citric
acid, etﬁ}l@x?éd%n@ine lte%féﬁ@étf%’achpqE )esorbﬁglt Bl@ric aBAORRBRGRC acid, and
tosylate, citrate eat€, fumarate, succlnate,
the liket artrate, napthyl ate, nesylate, gl ucoheptonate,
| act obi onate, and | auryl sul phonate salts and the |ike.
(See, for exanpl e, Berge et al. (1977)
"Pharmaceutical Salts", J. Pharm Sci. 66:1-19). WO
[0094] 2008/ @3AAA4i b UF Wge/n@ﬂfr%Z&i’on 1ﬂ@1u89ﬂ1‘6§@§d1&3ﬁ:| for oral, nasal,
nontoxi c salts or quaternary anmoni um salts of the
topical Goelpdingdugcad and subflingwal) oectalt vaginal endfanparenteral anlmgmmawn

mhe e oSSR B SN e RO L o
any meﬂﬁé% %fl lkR6ivE En tHRYH STYhaRh gy, Ttk fabfouft ofséétlt/@fﬂg?edlent which can
osphoric, nitric, and the l'ike; and the salts

be combmeqb alithch danmnrmatgmi ite predlicisa single dasagedern will vary depending

upon SRRl P B g SR S B B e
1ngred1é1i( Q\’}ﬁ’éﬁ’éﬁ' 1R ombRARANVikIRE 84rier mAteHhPBiptoduR8A%Rele dosage form
salicyclic, sulfanilic, 2-acetoxybenzoic, fumaric,

will genepdl yetrectbat zﬁmunt: of thetChmpemd anh oroducesmmtheripsutic effﬂct:

Generafts Buk St otedRindredief et fhis aboupt S8 parke FBL 0RO s cent to

about nfilRAL-AinB peREntUT actiRy ﬁgﬁa@te@h préfensly PoialabitOR caitdo about 70
t hus, are capable of formng

per cenf mashpcéaunatly diomyabast £9 pertsieat tosbris3per igent.
pharmaceuti cal | y-accept abl e bases. The term
"pharmaceuti cal | y-acceptabl e salts" in these
i nstances refers to the relatively non-toxic,
[0095] | nor gané&tadNembsdiments, PRsRuREdh bf &R pie’ﬁehtsmvéiftlon comprises an
unds of the present i nvention. These salts can
excipieq(; sggmeéeﬂ%emr@@m eansising pf eyclosdextias, cellosess lipegomss, micelle

e

and a céhpsund®fahd sresennventiors Untcahhia ehbdaimets; An aforémentioned
hydr oxj de, carbonate or bicarbgnate of a
fomula&lﬁa ﬁﬁm@&ﬁralébabtoyvaa@ébm Gomround eh theagseptinveition.
amonia, or wth a pharmaceutical |l y-acceptabl e
organic primary, secondary or tertiary am ne.
Representative al kali or alkaline earth salts include
[0096] t he | Methadsof prepating thasxt fesmulatipncar compisitionamoksle tim step of
and al um num sal ts the |ike. Representative
bringing, t’ﬁ% ATSCCIAHPT & SOTIRRHNA Of b DieRRat irspig: Ih et cagpgi@nd,

oionalS ek s e i i 4L YA s

uniformyy pmd atinratel pbrnging into kesoci@aber a chmpowmdasifithepreBar greveation with
. ., al.,, supra) 0092] Wettin ents | sifiers and
liquid cpisFs, ek Hbely ds‘a& o 50 d§aatetﬁn°?99t?1ytndstb%a RECAIRATY; shaping the

product.



magnesi um stearate, as well as coloring agents,

rel ease agents, coating agents, sweetening, flavoring
war@speubum ng agents, preservatives and anti ORCTIER1087/018784

can al so be present in the46conpositions. [0093]

Exanpl es of pharmaceuti cal |l y-acceptabl e anti oxi dants

e TR
tragaca{i’t:lquz,lﬂlo?x?g%’, %rsaﬁﬁll'ekl Br a§'§ ts@l*élh&'&‘ bf b §@pesch 1%%5&4hédlfs%r aBALaqueous

o <€ | -sol ubl e ant|OX|dants such
liquid, ‘asas@mtw]-mmtmﬂamm%l r@id e, 01 8s7814ch)d150rmyupy br as

. te, ha-t ocopher ol nd the |ike; 3). Jret al
PaStlllegﬁ-@}r’%{WBe’éE%ﬁ‘?t gucﬁgggﬂlagg aré(? gglf:%nn o ﬁlbcrose g g c?la) Andfor as
mouth ®hdhEs BNEH EH]He Nach %&ﬁtﬁﬁ\ﬁfg‘d ﬁreaabﬁm{l&%ﬁ%um 294 RbH bund of the

tartaric acid, phosphoric acid, and the Iike. [0094]
present Fgventibmes anactivk ingredipmte séemmpcvwmdmf therpresent inventidrnomey also be

. .quitable for —oral, nas topi cal (including bucca
admlmsi?faagﬂf)g?lﬂ@ﬂ?’)mary 8{:13%?16 vagi nal and/ or parenteral

admnistration. The fornul ations nay conveniently be
presented in unit dosage formand may be prepared by

any nmethods well known in the art of pharmacy. The
[0098] émmmdogageafbrms/ef tha drrvsaitiem forwinl @minisiration (eapsbiendablets, pills,

th,a carrier, materia a.sin dosage
dragees) bl dts SRRDUEC off AR R oo SR G R vR i O i PR riyome or
more phdiiapaitichlty h&ep b aftiers @Gt HAsSdotRiN Sifrate i elichloumtphedphate,
active |ngred| ent whi ch can be conbined with a

and/or angrafite fokaweng: 41) fillerpeexienders, suohgis stabesdectosss sncragiel |

t.hat th nd ich
ghucose AR UL T bty e BRI CF o e
carboxﬁmﬂyleam@sre g1gihhates | dHlAind PBlyRinyVhyrtolideng Sutrosdhméicacia; (3)

0.1 per cent to about ninety-nine percent of active
humectmﬁgrse;@lh @swglyccrwle{@r@%myglratmaam sud §saagacagr, qalciupatbonate,

potato quapl s[targg,t%%lg}%satgl rEer glgleth g o(rén F?(gout 5#885 n@ﬁlsgltutlgn

retardlnfg(hrgﬁlhth aukP8s ?iraiﬂ?xe (f?raB&ﬁ’ﬁtloﬁ HOCEREALOS, SUONRS lﬁﬁ&nﬁ@ ammonium
exci pi ent sel ected fromthe group consisting

compoungds Ia@@ syrfactands, sucdl aspoloxemier pdpdome buryhsukfatheﬂ) fasHtitigragents,
such as,zi.%g .g%;ﬁnp%l?ye tyl apcohgl g gr?%/ranﬁﬁgségag%% rdI n%n l‘élc Cso rf%“ﬁ‘ﬁ%f 8)

absorbeftfs, flvh a3 rkeslﬁmﬁnd lfh\n&ﬁiitlefblhy, (9) lﬁlﬁidaﬁtsns&ma@ eileyRalcfum atkarate,
af orementi oned fornul ation renders orally bioavail abl e

magnesing stepaiaa 8ol palyehyerasgliyeols.podivm rtyl pofe zingstonste, sefium
stearate?ﬁ@ﬂ% éc'i](g abH ﬁ'g&tu;égrtﬂéfla@fl tﬂﬂ%ofyﬁng %?&gﬁla&h ﬂé‘p o{'lﬁ'{)],llll A release

step’o ringing into’assoc oun

agents dubk ape@spoviidone\e ethybcelltldse. T ehewasd o fsapsulek, tablets and pills, the
optjionally, one or pore accessory ingredients. In
pharmaggigal-qompositions rigi elee icomprias Buffrigasertspyolidipempesitigns of a

similar tf&ﬂ)g dl%gat%ee%rxn;\)}gg clp%'nﬁl\%lr% ﬁ)ts%ﬂaﬁlﬁ%ﬁllcﬁgﬂeﬂgd gelgﬁmﬁnléﬂgs ggmg

presen
such excipients as lactose or milk sugars, as well as high molecular weight polyethylene

glycols and the like.

[0099] A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared using binder (for example,

gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative, disintegrant



liquid carriers, or finely divided solid carriers, or

both, and then, if necessary, shaping the product. WO
wQoe8N2R4494 PCT/ US2007/ 018784 46 capsul es, cBCHESRP7/018784

pills, tablets, |ozenges (4%ing a flavored basis,

usual Iy sucrose and acacia or tragacanth), powders,

ranul e or_as a [ or a suspension ji.n an .
surface G5 S e s ne colotiee HRUEH ey TSR B e apiggble
machin®h MiR&EE of the Bobwdéred Bbfp&ind mbiRRRne®ithon &brEliduid diltnt.

syrup, or as pastilles (using an inert base, such as
gelatin and glycerin, or sucrose and acacia) and/or as
nout h washes and the |ike, each containing a

d i ned t of d.of th t
(00100, UEC g ROIES afl TR orlic RiRENE o e ebisRiTaF mpsiions
of the pRIsEftGRventioN &th @8 diiBYesaéfpRules pilddAd HretiBésC thagdoplonally be

bol us, el ectuary or paste. LO 98] In solid dosage
scored grcprepared with eoatimgs and shrells gsuch pg enterertodtiogs and ether coatings well

nown (R UG} B gl e T B SRR e soa o provie
slow orlcBatrS1tHdaBleadcSofMTh& &diveiihdte@IBR tRErein BRI, for example,
pharmaceutical | y-acceptabl e carriers, such as sodium
hydroxyrirepdmethyt calludese ¢ uanypigquppritions togmeide therdgsiodd release profile,
followng: (1) fillers or. extenders, suc st.arches, .
other pqigmebabiles dphsaanes s Bl SSMERGT 1Dy B b dp SN Rl g rapia
release,&Cg. Ofredz&)XiriBl NWRESma$ BE btedifized B, fEXARIPS, filtration through a
_carboxynet hyl cel 1 ul ose, al gi nates, gelatin, polyvinyl
bacteriqmigtaining didfae or by incomorating starilizingeaeants (BJhe farmeé stantessolid
composiS8 HciPLarE Blsuntedly Heleniaek 8 L i

ents S S .
3 whlolrCah be disolvedn el . S5 BERa818 medium

immedigfeB) dforeals@i Theése @6mPositibiid Bhyalsd bpticall§ comaih spaifyify agents
carbonate; (5) solution retarding agents, such as .
and may he af # Fompgsajoraihaighpy rebease theacyamgreslieny(gronlssor preferentially,

. . . . . f h
PR GHAREY P R B RSB S A5 Bernes o

embed dACEBnSpositine Whish cah e ueddiiglude p6Bmericalibgitls aftl WaEssOThe
nonost earate, and non-ionic surfactants; (8)

active ipgrediepicaan 4lso Hgdm mieroranstpsulatgsdfonant apprepriate.ayith ey or more of
the abolre?ﬁ’ésicﬁﬁ&f&cm%hgg as talc, calciumstearate, magnesium
stearate, solid polyethylene glycols, sodiumlauryl
sul fate, zinc stearate, sodium stearate, stearic
acid, and m xtures thereof; (10) coloring agents; and
(11) controlled release agents such as crospovi done )
[00101]y, ot Riguidgasagg fosms forpraladmipisatym Qfhe corarounds pf the dnvention
_ . . e
include Blirlocuiglty iEcep Ry ARARAY BB SRR oM ond Y pfSins,
syrups aidnalixas. Inyqalditiaytoahsactive igrpdientethe diguid ddsegesforms amfytcontain
. .and har d-srel I&d &lgl atin captﬁ)ul es liSi n such
mert dilygnts gorapoalyised g 28 Hchesy ipr expmple, water qather salventghn

lubiliZRb 86t &ind G h A RO LY R LR 1081 SO rdpAicdhBE elifyk arbonat
M)ull?gEQg?lA fgﬁfet ﬁay %e naégmgfoconpggsgﬁon or’ﬁgbg?%é?nag
ethyl acefatd, beadyl glcohdlhbenayl enzoate,ropylene glycol, 1,3-butylene glycol, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor and sesame oils), glycerol,
tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and mixtures

thereof.



accessory ingredients. Conpressed tablets may be

prepared using binder (for exanple, gelatin or
whyasoxps opyl met hyl cel l ul ose), |ubricant, i nPET/US2007/018784

di l uent, preservative, disustegrant WO 2008/ 024494

PCT/U82007/018784 47 surface-active or dispersing

. t ablets be made b ng.in .
o5 wett B AR ST DA R TR e ESPey SreIBU R B TS E B
perfumii@iafill pR@Ervtivdagitsl nert 1iquid dlluent [00100] The
tabl ets, and other solid dosage forns of the

pharnaceutical conpositions of the present invention,
such as dragees capsules pills and granul es, nay
pti ogal coat i

100103€P 1 8 nchie i EREEN © pEATRRGEmRAE, REF b fienaine

agents Aefdr exKrﬂﬁlé’nethBX)fliiéd RBEABE Mebhdia lpolyek PathAkhdébrBiidl-and sorbitan
They may al so be formulafed so as to provi de sl ow or

esters, mmqrbstaléde ¢@1Uda@sseal@mutmmwwr@md¢gbmrem agarager and

n r hydr oxypr opyl met hyl cellul ose in
nagmm@§ ?ﬁ“ﬁ”ﬁW' g?fogns to provide the desired rel ease
profile, other pol ymer matrices, |iposones and/ or
nicrospheres They may be fornul ated for rapid
re g., freeze-dried. They may be sterilized
[001 04by f g prx@%ath%sgf the pharragqe@ﬁcqlwp@@gﬁtlgns of the invention for rectal or

vaginalgiglgltrlr% gt'reﬂmn%%’glgé néhg;sefnltédt s,rugéoé?t%p; %horﬁ e)as opllggared by mixing

teri
one or 1BOIRFR& poudsSofthé B eftivh \bﬁh gh& 60huRGuitible heirtittid@eipients or

or sone other sterile injectable nmedium imediately
carriersgemprisings ©r exyeele, sapbuliar m%xethadyneaglyeolomunmsmry wax or a

n

sliylaf 308 WRiF Gl Ao 36T R0 Byl TGP R oy T BORIRR
thereforel @ilementin eelrgctumi ot vagiagy daditn apdrdléasea thefactinecompound.

gastrointestinal tract, optionally, in a del ayed

manner. Exanpl es of enbeddi ng conpositions which can

be used include pol yneric substances and waxes. The

ctive ]
[001 05]?‘or m ?f)ff'rﬁ\g%t?&g%ﬁhecﬁ'gseﬂ ﬁﬁe&ﬁog \ghﬁh ﬁfe%uﬁ?@l@?ﬁrg‘lagneafl
administfadue alle soludeqebssaxies, paapdrs, cle@fid, Qkls, pastesi thadnagpray

forms for oral, admi nistration of the conpounds of the
formulatigps FRnteRing; sHel %@erﬁwa@%@ewq i dhe 3t icReAppETIAte.

enmul si ons, m croemnul si ons, solutlons suspensi ons,

syrups and elixirs. In addition to the active

ingredient, the |liquid dosage fornms may contain inert
[00106Hi | uePosagednmanfoy thesteplicalrortttapsdarinal a;imihissral;iorf offa compound of

. . _exanpl e, .water or other. solvents, sol u I|Z|n
this invERTPTAGIE PosierS seifo Sty PekiscBROPS IPuosfy By sotunons,
patches%@ Qlﬂfh'lantse UThel acG@é Bsgdd m&S) Wﬂnl)éﬁ%ﬁéresterﬁg Béﬁ(dmons with a
al cohol, benzyl benzoate, propylene glycol
pharmageBichily- y¢®p@b@| oaoTdr, angl wih @m)npremzttwcstltmﬁersc ot propeléants, which
b rounanut corn, germ olive, castor and sesane oils),
may eg??@@ t et rahydrofuryl al cohol, polyethyl ene
glycols and fatty acid esters of sorbitan, and
m xtures thereof.

[00107] The ointments, pastes, creams and gels may contain, in addition to an active
compound of this invention, excipients, such as animal and vegetable fats, oils, waxes,
paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites,

silicic acid, talc and zinc oxide, or mixtures thereof.
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agents, enul sifying and suspendi ng agents, sweetening,
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agents. [00103] Suspensiong9 in addition to the active

conmpounds, may contain suspending agents as, for

exanpl e, ethoxyl ated isostearyl al cohols,
[00108]pol yoRywetdry hrdsprays dantcohtaan ih sdalitbort @ra coagiomns of this invention,

.. mcrocrystalline cellul pse, .al uni num et gahydr qxi de,

excmlelﬁéﬁwgmstléetossgt&}%a fc agih aﬁwaga?aﬁm} e FRICHmc s and
vy b0k o 4 VLRI, Sk SapUBSIBRAY il
customag propeditmtatsuom asehlofodluprohydiot atioassanal wolitile andubstytuted

ich may be prepared by m xing one or nore conmpounds
hydroca\ggoqsh@r‘r’ﬁﬁ\?gmaﬁ% (aPliOHalEFne or nore suitable

nonirritating excipients or carriers conprising, for

exanpl e, cocoa butter, polyethylene glycol, a

suppository wax or a salicylate, and which is solid
[00109]at r oGrankdarmal peteires hatitheladded allvantapodf/proertey antroHed

. and, therefaqre, will nelt in the rectumor vagi nal
deliverggis wn%%ag ok theagesephigveriion/a tlafgb%‘_au %&9@%@9 tms can be made
o 054, et RGN LGB tancers o
also be pessidannesase trenfhonsf the cempaundgetoss theakine sThefratenad soch flux can

sSpr fornul ati ons containing sych carriers as are :
be contighg{ihy eHhtREodfine dgatsonEpHipgemiang itRsising b5 gempound in
a polynieP b{i®rif & gdihe topical or transdermal adm nistration of

a compound of this invention include powders, sprays,

oi ntments, pastes, creans, |otions, gels, solutions,

pat ches and i nhal ants. The active conpound may be

m xed upder .sterile.conditigons wth . .
(00110} 2 BB ElrwS Al S o P R, o iioRs ot lke, ae
also coléBpRicdak b¥Rs wiliih HRY 2opdsf tRisGR@IntiBAt S Which nmay be

requi red. [00107] The ointnents, pastes, creans and

gels may contain, in addition to an active conpound

of this invention, excipients, such as ani nal and

vegetgple fats,, gils,.waxes,. .paraffin st.arch ‘
loon1 70 ol iR ST BEERopsn iR T ahgnera
administttal{ 6@ bémpiSdel drie ¥ Gfore BEAPARIE BF the iBventi6h n esihbinaticH With one or
and zinc oxide, or mxtures thereof. WD 2008/ 024494

more plpgnacgsicdy-arremalle stenilg HOLOB]2qPEAS O SOBITIESE WIWI0DaN
. contajin, .in addiLi.on t .CO und. .of, this invent.l -
dispersigfy. srshvQ Tt i, oF HEUE AR Wi By g ertpistchtédinto
sterile injlettable yokigal erxdisiRersicil jastpios td wseai/Rizh M) copediy SUpafke
powder, or mxtures of these substances. Sprays can .
alcoholg, @ntiexidas, byffersnbagteriostats, solutes which render the tormulation isotonic

with the blood of the intended recipient or suspending or thickening agents.

[00112] Examples of suitable aqueous and nonaqueous carriers which may be
employed in the pharmaceutical compositions of the invention include water, ethanol, polyols
(such as glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures
thereof, vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate.

Proper fluidity can be maintained, for example, by the use of coating materials, such as



customary propellants, such as
chl or of | uor ohydr ocar bons and vol atil e unsubstituted
why@sozapbons, such as butane and propane. [ 00ROPS2007/018784
Transder mal pat ches have tl3e added advant age of
providing controlled delivery of a conmpound of the
resent invention to the body. Such dosage forns can
u“”ﬁsﬁggﬁgﬂﬁ by di ssolving or dispersing the conpound in
t he proper medium Absorption enhancers can also be
used to increase the flux of the conpound across the
skin. The rate of such flux can be controlled by _
[00113fei t heThgnepingiosigons may else gomtainl Adjuvgnissner aapressrvatives, wetting

snt, SgERSS Bt RS AP o e ST B o B oBaniss
upon thB 8} 8¢t Tompehiits RIS Sufdady th& BichRiod of¥afi6us antibacterial and
contenpl ated as being within the scope of

this
antifungah ggents, dor. expowiel prrabem chiscehmtanoh phearhsosie aadandfthe hikes It

I nvent.i uit,able for parenteral adm nj.strati :
may aisph BT S GIEY BoloRle ABRETIERG: vl b EnePltrfand the ke
into the@@HPokifibh Nn\idtioANSroRngedsBrption of the injectable pharmaceutical

phar maceuti cal | y-acceptabl e sterile isotonic aqueous

form may b¢\bieaghtcabaut byotha dnadesion ofgigepts vdiigndelaysabspmtionsneh asr
. enmul siogns,. or ,ster.ile powders which nay be
ahnnH“F%ggﬁgf??%ﬁﬁﬁgdﬁﬁﬁgn'steriIe i njectabl e solutions or
di spersions just prior to use, which may contain
sugars, alcohols, antioxidants, buffers,
bacteri ostats, solutes which render the formulation

[00114] 5ot oht Yomegases, itherdsr eguolens theeffest efiidiyerib s desisahle oy slow

j [ ' e 2 arpl e
e s YRR K 0 G RASR B BB 8L it T
accomplisiddtysetie use dheliqhidEuspesdidn 6BdryR8Rest irhemBowS mhtedal having
i nvention include water, ethanol, polyols (such as
poor wajersolibility. Jhe pafe ehebsgrnpieniof tfp‘&ry&thw|dén@ld@ [upep kts rage af
: : ' AN ' | ' : t :
aissoluifuhtefiih e Wb ol st 82 ad 5 S8llne YEOE' Abrftively,
delayedetbk@ption 8flg parasterillpyddniihertel druffarpeis atdamplishyd bpdisksving or
mai nt ai ned, for exanple, by the use of coating
suspendyag Weidygin anpihvehicleap 20087 024494 PCT/ US2007/ 018784
50 use of surfactants. [00113] These conpositions may
al so contain adjuvants such as preservatives, wetting
agents, enul sifying agents and di spersi ng agents.
[00115]Pr evehtj¢aablodepolt éorastaromadé byrfarminy mivid@rBpsulgmatrickeof the
. . Subject. co unds .may be ensured the inclusion of )
subject g%rp{)%gls ghglgggg{@&qledgolmrs SHER A% Qfﬁ{jlgptl y&lycql@'e. Depending
o the e e T L o o A P P R B e rate of
drug relessetoanibe canferlied, Examiplea®f sthgabwdegadiblnpalixnersiindudeand
addi.ti on,

he like .into the c ositions, |
poly(or%lpsqtﬁﬁbaéﬂi% j ﬁs%gﬁkpﬂ@nm}aé&tﬁsp@abwasr%eléapreeawd by

entrapping the drug in liposomes or microemulsions which are compatible with body tissue.

[00116] When the compounds of the present invention are administered as
pharmaceuticals, to humans and animals, they can be given per se or as a pharmaceutical
composition containing, for example, 0.1 to 99% (more preferably, 10 to 30%) of active

ingredient in combination with a pharmaceutically acceptable carrier.



form may be brought about by the inclusion of agents
whi ch del ay absorption such as al um num nonost ear at e
war@sgei4at i n. [00114] In sone cases, in order POI/US2007/018784

prolong the effect of a drdg, it is desirable to sl ow

the absorption of the drug from subcutaneous or

i ntranmuscul ar injection. This nmay be acconplished by
[00117]t he ui‘he pfeparationpuo fths pepan saventicrd mayjostgalehidmdlyo parenterally,

TS mat eri al. having poor mateg SO|Ubh|I )
tomcallafaqrere%?l %bglk?rypﬁr? Bhoqyrse $Eeninfgreheptapleenens e@wwtfaélon
t le

route. Ifc?} eg%xg lesﬁlz st %ﬁ%gﬂtset F%belétg 8% Frzli et' f%er ngﬁﬂ Vﬂ:gtl&P Pthalation,
eye lotldle,l oliytartng b&p}rqsttd)@netof admipBtratidretsyadnj ectian i fuswher erdlathtllog,

formis acconplished bg di ssol ving or. suspending the
topical py {pioper awtlarﬂpt ashicetabby puppesibgriesn Osehadpyipisuaipns aregraterred. -

are made by form ng m croencapsule matrices of the

subj ect conpounds in bi odegradabl e pol yners such as

pol yl acti de- pol ygl ycol i de. Depending on the ratio of
[00118]dr ug The plulayase'pareatechl abiministtatioa” add ‘tddmmatetddmakeajterally" as

ymer erTRIo ye the rate of drug rel ease ca

used hea%w%m rmgde piristragron i thag; cofrtglrand demeal 3 wraéwn
usually !bggllgl:‘&ﬁ)n Rl ﬁﬁéﬁlﬁ&@ Qe oGt ﬁﬁntﬁﬂﬁx Hﬁiﬁémﬂygﬁgﬁﬁ&m%pot

i hjectabfe fornmul'ations are al $o prepare
intraartemdl riapathegl tieacdpsigar, mtiabybital) irgsacairdiav) mtnaéﬂniaslu intmaperitoneal,

transtra%ﬁeléf gB fanea n;a gl}:ltl)(.‘?lhgul\é\%, télgtgq%?td H{;é %?l#(b’]ﬁSlgLrg gl}blagzlch\r{\!)]l‘a,n
mtrasplﬁﬂ"ﬂnﬂ 'u§t¥a%fe%gal %ﬁect%%ﬁ‘iﬁﬁk‘ibh cals, to humans and
animals, they c¢an be given per se or as a

pharnaceutlcal conmposition containing, for exanple,
0.1to 9996(nnre preferably, 10 to 30% of active

i ngre i n,conbi nation W.th, kg phar utically
00119, 03¢ e Phrandh Syt RS aitsn ol Re e s St iri.
"penph@rlil Iid?ﬁ%ils?rltla_ﬂ"eanﬁr"ﬁ@xﬁﬁﬁtér@& ?eﬁﬁhe"rﬁﬁ_‘y“ RS ﬁmerélﬂ Yr?éﬁﬁ e

may be given orally, parenterally,” topically,
admmlstl@tmlabf g/compmyldad@gwﬂ otheu meitergl vrénr than ﬂnrcq‘dy lstsu tha bérgral
each out e. r exa r
nervous el Stetr B f Ftb b eients B st ko Bt fom ana
other hké&ﬁt;@lzéﬁés?ibr_exﬂgld QfbcRfAnedls @Hﬂﬁﬁ&tratﬁ;ﬁppos' tory, etc.
adm nistration by injection, infusion or inhalation;
topical by lotion or ointnment; and rectal by
suppositories. Oral administrations are preferred.
0011 hrases. " N m.njstr
100120f 2% ook 162 ROLART Ry PEGEREIRL BTN S bEF R aniBRN for
therapy9d@y soitabdelfoudd 6ftddaiihigratidn) lclidigdlorany,afasdlya asiby,dpi &aimple,
adn1n|strat|on usuallﬁ by i nj ection, and includes,
a spray,ieetalbystintraviaginglly.ararenterp m@tmﬁéemalm asoRicallha as by powders,

capsul ar,

Omtmeﬂtg]{) r aof’%%ﬁdl?&lng b ércgggggﬁml{hnkﬁ;{llﬁgder mal ,

i ntraperitoneal, transtracheal, subcutaneous,

subcuti cul ar, intraarticulare subcapsul ar,

subar achnoj d,
[00121] Regardless of the route of administration selected, the compounds of the
present invention, which may be used in a suitable hydrated form, and/or the pharmaceutical
compositions of the present invention, are formulated into pharmaceutically-acceptable

dosage forms by conventional methods known to those of skill in the art.



intraspinal and intrasternal injection and infusion.
1001191 The phrases "system c adm ni stration,”

wO adwioni4st ered systemically,”™ "peripheral PCT/US2007/018784
adm ni stration” and "adm nisgtered peri pherally" as
used herein nean the adm nistration of a conpound,

dru r..other.materjal other th directly. into the
compos g o i€ R ERuTLmgy b pfeCias ' Al 4 el oF R aolive
ingredi@AWHEH is SffeMtfleaadiiBve th WSsirddShérupdgie tredpBndBon R Bhitiilar
~and other like processes, for exanple, subcutaneous
patient,g@mpesision.cand epede[f@dmidistTionewshoys bemggoxmayo e patient.
adm ni stered to hunmans and other aninals for therapy
by any suitable route of adm nistration, including
orally, nasally, as by, for exanple, a spray,
[00123] ect alThy selbdied axwage ekl will dperDgdnad Vatiety of factors including the
_ _Intracisternally and topically, as by powders,
activitygif thenpagtienl grcoapopad of e lpieserignyantion emplayed, or the ester, salt or
. |+ ngual |y, 1211 Regard| e of .the. route of :
amide (30, RIBielcr s R ol O in T R BimnCih it sxon o
metaboli &t & tieGrartioiMr @BmpBindBeibiS Bflpiofed thdtateddexttorll baAREption, the
_form and/or the pharmaceuti cal conpositions of the )
duratiop pEthe freainppb rithes drugsy eorppaumds andéer matepals used in combination with

' |y = b Ol T8 :
e par NG RGP Sl LSRR, LBAE LG RETeR) gy g prio
medicaBhibtory/6T (RO PR R BSiAY trRGTA, IBANKE/FALSE Skl IS WG PRSInEAi64] Srts.
of this invention nmay be varied so as to obtain an
anount of the active ingredient which is effective to

achi eve the desired therapeutic response for a

arti . i oG (1 f .
o024 ) RS OIS o L TP flon it
determin® @@ plescrite thetffedtivd afRangs thepleirmatduticaleaipdsitip feduired.

variety of factors including the activity of the

For example, itha phaisiciasAs g irgnarian splhsias dpsesiof therommeuadpridyed,
inventi et 5y P e o Alica P Bnfi ol of Bvets obfer il faffequired
order toodchieve tied desitedtherapehtadelfécs andgratindl yiacreaseuthadosagepatilnke
. .being enployed, the rate and extent of absorption, the
desired gtfeetis afieiedt he treatment, other drugs, conpounds
and/or materials used in conbination with the
parti cul ar conpound enpl oyed, the age, sex, weight,
condition, general health and prior nedical history
[00125pf t hén paietadd suitebleglatly dateast,a congpound ef fhadhwemsionwiill be that
known in th ical arts. 00124] A sician or.
"‘m"““‘\Pre}tﬂé“r ?W“&ﬁ “ﬁ% A %‘P&ﬁeﬁeﬂoﬁé %&?QUIVL it%P’t%Héc%? theagputic effect.
Such arl ERAVY dodahiH JEhBE1F AL RUGPER HRFaLBR &E&ﬁ%&ii ¥EvA @Y all
A T he pohar rrlacéesgti cgl g%on‘pq%sxlrlt}?gfﬁ required. “For "Geitrally,
oral, inzxa@npiss inttakercpioysntdcalar ard subtwanaoas dases obtHedostpannds of this

: .doses of. the co nds of .th i nvent Lon enpl oyed. in

inventiqn B A RaticRCwRRT Y1 10 dhp BYaeIc aleeyic o1ipds vollapiga figm sbou

0.0001 td@out E60HnEPer ki‘ib%r%@?ﬁo&)ow@ { f4QIalhe desired
therapeuti ¢ effect and gradually inCrease the dosage

until the

[00126] If desired, the effective daily dose of the active compound may be
administered as two, three, four, five, six or more sub-doses administered separately at
appropriate intervals throughout the day, optionally, in unit dosage forms. Preferred dosing is

one administration per day.



desired effect is achieved. [00125] In general, a
sui table daily dose of a conpound of the invention
wowdos/obadt hat anmount of the conpound which i SP€TES2007/018784

| onest dose effective to pseduce a therapeutic effect.
Such an effective dose will generally depend upon the
factors descri bed above. Cenerally, oral,

[00127]i nt r aWEmleLibis ﬁoastiblatfexraectnmpwnti oif thel pieseanhhvsmiwm &dneous
dos i nvention for a

s, of .the co und
adminigiereq aigpe, R EFC GBI 1P GimEriger hacompo A Rjegpaceutical
&}"ﬁi range from about 0.000 1 to about 100
formula%t)flg QSYH g?am of body wei ght per day. [00126] If
desired, the effective daily dose of the active
cpnpound may be admnistered as two, three, four

five, _six or nmgre sub-doses.adm.ni stered se Iy at

(00128, ooy oBR¥ STBPeUS AveRrLing fy e dhisaItoR H@Y&af} SiPofl Y,
f

admlmééﬁ}#:}ﬂ IHS a.rgf}:%lﬂgﬁm%gr foP uéelift Iilgﬁldl? %g Zi:‘rtg%né.r? méditine, by analogy
with otlRCphiuisR0emicalk8784 53 [00127] Wiile it is possible for

a compound of the present invention to be

adm nistered alone, it is preferable to adm nister the

conmpound as a pharmaceutical formulation
[00129) CONMPRSAHHIRR hspe[cp %@&Lseﬁhﬁv@ﬂﬂ%ﬁdﬁe@ﬂ%ﬁgééﬁﬁdlgf dddeptable

I nventi on may formul ated for ~ administration i'n any
COMPpOSHEIN$ errhlémommsefadheragwtmil)hgiffmﬁwg ampghieefi angroy more of the

b al,o th har ceutlca

subject g STHS; 35 Mesttd b, Hrtmuifed S RSN SR bt bt
pharmaBéu@i¢hltie sccBprabRRaR I Galitivesd GRERE aﬂﬁ&us CAOBESHbAON Hetail

whi ch conprise a therapeutically-effective anmunt of
below, the@hamagputecabtompasitiansiof dmtprwnpmucmgm ragy biespecialg dormulated

for at.ed. the one, 0

for admiigfiopdf L i e e oRitaBleq BB e fulgyvine: (1) oral
adminiSHAH6R foléaHRM, HrenPheRGEIE BEndaglRbaA éolutli)cﬁis‘b‘ﬂ’sus{p@ﬁsions),

pharnaceutlcal conp03|t|ons of the present invention
tablets, hralps¢se peweéers,ggranuléso pastgsdorapplicaiorsidrthefongue (2 oparénieral

admini 3}19&,{&,@(&1@% %é’ ﬁmtg}&ﬁﬁ%ﬂ ﬂlﬂ{aﬂé%sF@ﬁr 0% IBEapt e}ﬁﬂnéectlorrl] as, for

exampl &l 251616 SolLASHSOHSp&sionO (B) A6HEA UppIiatibh,| ONexaAiple, as a cream,
suspen3|ons) t abl et s, bol uses, pomders granules

ointmery & sprgy ﬁmhedptp Itlnq:%mn,dmngsmrtm@cwe ngayéarar(eg; orp(é) mtawaginally or
1ntrarec%illyr o'rse’t ! 8Plg,ras ape%ratr§ )a(?\%% 8% fola%x zéc&t ghﬁ%% y ]piélbuccally, (6)
ocularl;exarmdr@dermany,em(B)anﬁs@n tion or suspension; (3) topical

application, for exanple, as a cream ointnent or

spray applied to the skin, lungs, or mucous nenbranes;

or (4) intravaginally or intrarectally, for exanple,

[001 30€u cea ﬁe? ?e?rzq 'treShRAM i fntd RRH Yo érﬁ:)onﬁ)lépg Al@&%bh%aﬁ&, therapy and

cure.

[00131] The patient receiving this treatment is any animal in need, including primates,
in particular humans, and other mammals such as equines, cattle, swine and sheep; and

poultry and pets in general.



ocularly; (7) transdermally; or (8) nasally. [00130]
The term"treatnment” is intended to enconpass al so
w@e@plgd4aki s, therapy and cure. [00131] The preT/881007/018784
receiving this treatnment i$4any animal in need,
including prinates in particular hunans and ot her
ines

with phﬁgﬁz}ctepg/cailx &c%eé)?asl‘o?? %rﬁ é’lpé |can ?}ﬁ} E%V\gg? 3 4’5(2‘ in conﬁ)unc%l 1on with
antlmlcP(fBTz{lLd§&Q9Zﬁ&la%@%ﬂlcﬂﬁﬂs \beHaldRpari iR aRiddgbrbbideParieNycpkstides.

carriers and can al so be admnistered in conjunction
Conjungiii terthergpy,i thicinolyided seag@maé syuelranagusaadiseparateagministration of

the acti&ﬁc}‘rﬁ;};} 81{%' 31[_1; Iatnv%fé/r@%;}ﬂg &ﬁ*@gﬁ I dfﬁfé and pthg gﬁ{? eglimms?tered one is not

entirelySdi§ipbtABE Men BRbubSasRtiCadifliisidred.r ati on of the
active conmpound in a way that the therapeutical

effects of the first adm nistered one is not entirely
di sappeared when the subsequent is adninistered

00133} 102t RO B8 e oy EopiDuRF bEME S5O el R

preferably a@écﬁmﬁrshs@bﬁtpre@@ﬂﬁ@m ;%ir@pria@@féea pedthi% coffainihdihe gcﬁ%e
active conpoun in an effective amunt and

compoynqda ap 6ffgetiepmavat prewcrppratiag theepremipinég hecamplste ration.
[00134] Alternatively, an internediate concentrate or
feed suppl enent containing the active ingredient can
be bl ended into the feed. The way in which such feed

[00134pr em ¥derafdelycanipteinediatt doncehtiatsortfeedsupprnet eoitaining the
adm ni stered are described in reference books (such as

active mgrséuenfe@nmwdemmt? the feee. | The way mrwhighsychdlised promixesanpd
compleEg q%ﬂ 6)e§ %a% aé%iﬁaggn EtF{/eglLa}ré’ g&tc%ﬁééd 1'1:1“:}?&%: g\@ gooks (such as
"Applle}mﬁ)nal NO@tR]', Weld erebdmart &l (poalshmmmb{sealu S06lyI596%yor
. i ntroduced mcrqenuIS|f|cat|on tech y tao_inprove
Livestpskoeeds prbFeqding” & anbibopks bomvaliis Qr%ave-‘? AnrQdThbl e)
pharmaceuti cal agents. Exanples include Trinetrine
(Dordunoo, S. K., et al., Drug Devel opnent and
I ndustrial Pharnmacy, 17(12), 1685-1713, 1991 and REV
[00135p901 Rsbawtly, the.ph@imacettical industrPimmoduce8anicB@milsification
712-714, 1991 ng other. th
technolggy fogaiip s 1P V&flmwfowmé@oamgm@r ingplyhlpd Pharpiapsutipal

agents. %aﬁhﬁ:@ SRte Birh¥ritle (ﬁ&ghxgk?) GOROPLI., gq}évlgﬁ) ment and

atic systeminstea ‘the” CII‘C tory ystem
IndustrishPldrmiabig r1fHA2) big8askds, 1994 dnd\REV S90d(Sheew, @S, et al., J Pharm
pat obi. | i

: e [ of the onpounds. in t ar
Sci 80(& ?i:%’lﬁ%l @ﬁl) [‘A%‘i‘%tﬁﬁ’rﬁﬁl&ﬁ% %@@au?%ﬁcaﬂﬁv é’ﬁ‘i"‘%‘ﬁ' n%ﬂ&ed
bloavalfa‘Bflng b?%kéﬁ%nﬁ;ﬁ @ttt Sokgion(t8 'EHEBI h&ate ﬁlsteﬁpﬂgﬁhﬁlgf the
resent i'nvention and at |eaSt one anphi phil
circulatogy gyistem, whichsherchy bieassdsabé¢ lieer, and prevents destruction of the

compounds in the hepatobiliary circulation.

[00136] In one aspect of invention, the formulations contain micelles formed from a
compound of the present invention and at least one amphiphilic carrier, in which the micelles
have an average diameter of less than about 100 nm. More preferred embodiments provide

micelles having an average diameter less than about 50 nm, and even more preferred



have an average di aneter of |ess than about 100 nm
More preferred enbodi nents provide mcelles having an
war@sagadi ameter | ess than about 50 nm and eRENURIOB018784
preferred WO 2008/ 024494 PG&3/ US2007/018784 55 |ess
than about 20 nm [00137] Wile all suitable
ilic carriers are contenplated, the presently
kmsumﬂgg &Béﬁncarrlers are general ly those that have
General | y- Recogni zed- as- Safe (GRAS) status, and that
can both solubilize the conmpound of the present
invention and mcroenulsify it at a |ater stage when

[00137k he s®Whitei ablsustable emiphiphilic caomera ete contempdated the presentlyer

preferriEert igtnPRyY Mg HRpf e Gor U enrdat o0 RAPREATGHS) satus,
and that &@WRth §cﬁﬁbih£@ﬂi€ RbfpbadEo fthSptcdyl iPRAtibh &nd Microemulsify it at a
| i pophilic balance) values of 2-20, and their

later stagf: mden mlnee%)hdmmt coinyes sutp @icghtactcwinh a campbhavat@r phaski (su¢lsas one

found i 1?) Bm}gxge ﬁéﬁl l‘é)%lgteé{ tg,ag &af;é o(&sulaﬁy,t %;nEIg] %L}? fr@éeéie %m%that satisfy these
requirelehty SAVWHEBR hPArspRilis to ifEPphaR bdfaick) ¢athaydre- 1, ahe tHefd

hiphilic carriers are saturated and nonounsat ur at ed

stmcmpggqréalhytrélﬁbmfgamlgpbedc il ndharang o€ e 36 ampls ar
b I hydr ogenat ed
polyethl 238 8380 Bty a4 andpbiyefi¥ier B lay ant ageous! y

consist of tri-, di- and nono-fatty acid glycerides
and di - and nono- pol yet hyl enegl ycol esters of the
correspondi ng fatt% acids, with a particularly

[00138]y f ePprsiguiRHY pyefaEediaraphiplisic criiers are satuiatng and pRqnoupsaterated
poyet e S0 P e 4 o P o BiaR o S By

hydrogédatéd vARehesgetibes oils. Shéssilsaha hfaBedusy conkisi &fith-. di- and

i ncludes partially esterified sorbitan and/or
mono-fatgy #id glycengasiand gi-and meanocpol yashidenpedveoliesiere af thgicoyresponding

oy 5L SRV 9] SRt B i 0

capric a’éfm}‘erlhuhd: acid a0¥s0efigristicadidil 42 pamitic oihd-araphdsraric acid 5-
i ncluding Gelucire-series, Labrafil, Labraso

15%. Anatheteneful slass af amphinbifi camicsdnelides Rertially estendied gvbltan and/or
sorbltoleg)g}l%tﬁgﬁ@q (&éfl&% @E&ﬂgate(??zitfé}atcﬁfs (SE@\I rrg n"ép)lcog' ﬁpg?sgondlgg

ethoxyldied lanalogd @ WEEDI-4ehies), Pol ysorbate 80, etc (produced
and distributed by a nunber of conpanies in USA and
wor | dwi de). [00140] Hydrophilic polyners suitable for
use in the present invention are those which are

(00139} €adi bxm\i\@éraan Qbéffab% mgﬁﬁg)]-gﬁ? Léaﬁﬁgﬂrsg%ﬂg lahsrﬁﬁgkﬁa%rﬁﬂaéd

vesicle-formng |1 pi o erate
including @Geluvird-bayies, Labrafel, Baresol sor(ianmglycat @llmandaqpaed bhe) .

dlstnbup&éy@%%se%iado%c gélljlglte Pr\{gt %qgg(‘{e?,?ﬁid@ﬁnono—oleate, PEG-di-
oleate, PEG-mono-laurate and di-laurate, Lecithin, Polysorbate 80, etc (produced and

distributed by a number of companies in USA and worldwide).

[00140] Hydrophilic polymers suitable for use in the present invention are those which
are readily water-soluble, can be covalently attached to a vesicle-forming lipid, and which are

tolerated in vivo without toxic effects (i.e., are biocompatible). Suitable polymers include



56 ternmed pol yglycolide), a polylactic-polyglycolic

acid copol yner, and pol yvinyl alcohol. Preferred
w@oiogoprss are t hose having a nol ecul ar wei ght BPET/URZT/018784

about 100 or 120 daltons upé to about 5,000 or 10,000

dal tons, and nore preferably from about 300 daltons to

termed Sl heqid, » nel Qg ooree DS el S P R psebol
Prefene’@o@ﬁﬂé@ raré"tﬁb&'“avﬁfg 4 nBEc@bPWtighPOr o %BQMHO@OQQQO daltons up
tons, and nore preferably having a nol ecul ar

to abouV\iaD@Ghor 9,000 dettoab outl 890 praferably frons 2000 388 dalters.to Bbous 5,000

daltons. rt | cuI aéwe%\%{; f ” d(}lglze)ergggﬁc% g{ﬁnt - g)l;)%&he l)%fgleetglryiggl having a

molecufP kv)él’%?& 8f ﬁb’ﬁ%ohtnl d()h@ aB()lﬁ%eGUO dalvéRe) tah@ thdr@pRf@ably havmg a
signiticantly smaller nolecul ar wei'ght, approxinately

moleculb®erht pHftem abonipH10sd abouttHH0 daltgns. Nana phrteody padfemed

embodiignf ecrgimeras Py YERY B S 150 R HERCKE 0N Tor paymers
used in e JTORAMRR EntidiaT0E Bisi AifidAnAY ShaRS Iﬁa@aﬂaﬂwaghtoﬁp;ﬁaﬁmately

present invention utilizes polynmers of at | 8ast about
100 daltons.ceomparaddatheslargsMW PED(Oalajtnns er greater that usgd of stardasd

peeylatfpARBIAet- LoD HERY AR ofds? DG T T 8f PERomEs gfein:

preferrefdrb%ﬁbﬁﬁﬁ&ﬁbf tHeprEdhi BRehtldml Mﬂ@e@}%lymemdfavremlab@mﬁree
pol ynmet hoxazol i ne, polyethﬁagiazollne

monompis} sueh S pelymessl coneistirarefitheeninsmomsod (apptokaatyly ¥ deltons).

pol ydi net hyl acryl am de, and derivatized cel |l ul oses

such as hydroxynet hyl cel | ul ose or

hydr oxyet hyl cel | ul ose. [001421 In certain enbodi nents,
[00141]2 for M@hgmpmﬂlctpbwrewrth thAVeduitable FONiNeiS &fe present

bi oconpat | mer selected fromthe grou
inventiqiyingiude pﬁ]gvmylpp@oi)/équ pelymgthoxazaliverpalrethyloxazoline,

polyhy£§)t(9é>?‘éﬁ()x nl?aclr%lgrplc%gf lﬁrg?{haa%wﬁ%uhélp%i] ddllr.rrTlgtthgﬁgeramﬁe and

derivatip&d y@lml&mﬁ as Bodrpkyratiigiesulasorddpy¥ilicellilbsy. eof ,
cel lul oses, polypropyl ene, polyethyl enes,

polystyrene polymers of lactic acid and glycolic
acid, polyanhydrides, poly(ortho)esters, poly(butic
Cld) C - CO- .. .
[00142]aapr 5 ac?{g}rﬁsﬁ 1{:1)%% gczic%}m %ﬁ@( S{F.) t}g&;'rc%%nt iflvention comprises a

blocompaiw@yamﬂsalwam‘r@iﬁ thp@ro)p ¥ e oif pbBamideethol daéiudistes,
or copolyners thereof. [001431 The rel ease
polyalk&ﬁa%e?léfmeg% cha§r>éxc and mesthasr ¥ic e5tFrs PODNEY) PRLYEISES.

polyglyb&‘i’d%@ n‘% tllgﬁﬁ’ﬁeg dpo?ﬂlretthgr? s%%lﬁ 383)% J%érgﬁlgp%gegehﬁiose t he

oncel Ion of Capsul resence
polypropf/lene qiodyee‘@lmd,l [fdlﬁt)ﬁ‘end:pblyﬁ)em‘mﬂ lectldr z&hcbaﬁbglymlcbeld
be pH ependent, for exanple, . using
polym}&ﬁuﬂé%ﬁag&tyf ogesiars g (e ar%‘Be%@éé’*‘l?ﬁF;?‘”é@ pglx(mlwo-

caprola@%_l_é) 18%47c§%39'{33@%Ewrot@i%ls,ap(ﬁylﬂjaﬁfrorﬂyac&{@p%%%r%éé@:ﬁes, and

blends, mixtures, or copolymers thereof.

[00143] The release characteristics of a formulation of the present invention depend on
the encapsulating material, the concentration of encapsulated drug, and the presence of
release modifiers. For example, release can be manipulated to be pH dependent, for example,

using a pH sensitive coating that releases only at a low pH, as in the stomach, or a higher pH,



passage through the stomach. Miltiple coatings or

m xtures of cyanam de encapsulated in different
woris/eabs can be used to obtain an initial rePEERES200T018784

the stomach, followed by | &er release in the

intestine Rel ease can al so be mani pul at ed by

passagel (YOG Uyl Mol ook pEEE R of PaBgoc cfichuf Rt i

dlfferenﬁ ﬁﬁf@rﬁahﬁ:aﬁ%@ﬁﬁé(ﬁto obef aRirfifilSeldhdeah thDdbhicH, fsllowed by later
solubility of the drug can also be used to control the

release inethe éfestingt %eleaSAgerm also hh menipadethee ingigioadd salisrprarorg fpsming
X_Qr e f n1th mat Fi. X can.al so pe
sgents, FRic hnphr e SPRE yrlekR ob B rnkitg SRS Gy e gemsute
ExcipieftsSARSH Alofifp fRsRbility of tIRSArR@CAn 8150 B Bsel to citrdl e Rfease rate.
co-di ssolved in the pol yner phase depending on the
Agents quhcﬁmhdnce|d¢gmdat1@a@f§he mamx enislease &muhfdmbmmnw@erbe

incorpopyet TSy b4l 0¢ WS kS B rie 2t Eao b rate RS €1 o5 paiculates)

or can RGNS Med Yh ft}%tlﬁ)l;{t}ﬁé} Iﬁ‘ﬁ&‘@dﬁp@iﬁlﬁg bA "t}héj&)mpo%& dRiafl ASdsdBe
such as citric acid, 'benzoic acrd, and ascorbic acid,

amountijsheuld a |bct\m9@sl @@dhlre/sper@od(w/m pelyenal mes o6 dearadaion
carb ar bonat e. carbonat e y4

enhanci$ P8R foraifle Y GuRT & BRCREof S iy Wiorkde©

organicildt 86iéh asSHMeic il berZ0R) dciif; an@ h&tAFKIL adttiNBorganic bases such as
di et hanol am ne, and tri et hanol am ne and surfactants

sodium gawRnate, PRigsSHITRIAVPONA#e calpiunt eaTbenaler Kine caRhoaate. g 2ing
hydroxﬁg ea%l%r%gﬁ'l CEE}SQQQICH‘&E Pozérﬁllﬂ%t ﬁffgte s%e}m r&%ﬁhg %fhaglblagnne

suc rnor g &niC L4l
diethanSldiiieS hncafretmaadnﬁésmmadutﬂa@tuh@tsa& asTmednaUHﬁ aghoul d
be between one and thirty percent (w w polyner).
Pluroni¢.BIM qRongfpmampiag agentawhishisdd ﬁaﬁtiogwavr@do Bie ratriees (hg., water

solubleb: gglﬁr{hégleug'{ ggalg&fgélﬁlg%%%ai[ntdl s%ggré a%rg ad&{lﬁas%lﬁ}ticul +s Tﬁgpange

should ¢ bdtwe@ orfeedr@ahirtypedsent (W'w mm&sul ating material, a
mucosal adhesi ve pol yner. Exanpl es include nost

polymers with free carboxyl groups, such as chitosan,

cel lul oses, and especially polyacrylates (as used

here| I . . .
00144 ") DpuRONRREY bERERLERIELS IR Bege LBl hries n

the gut.crywmdfe)dchiefesd dﬁtchxraﬁmteabwbat@sthe pd:ﬁerbéiﬁilh Bh @elSdlhhjgfa@ tthe
‘ﬁ npounds nay be synt hesi zed using the nethods of
encapsu g HAER &musy hlispye gelErer JEXATRIeY PSS st Rpfymers with

r
free carp g A B SR s O RAH B (e
herein, ptligaarylates irefgrsada Ipolymersmﬂdludaigl acrylate @r@ghs and modtfyedmcrylate
materi al -rel uaI tles A conbi natorial library

groups ’F"c9 a?ﬁzéanoawg% 6‘Fet & 653%)5ent invention is a

m xt ure of chem cally related conpounds which may be

screened together for a desired property; said

l'ibraries may be in solution or covalently WO
[0014512008/ ThelsidjedPCIMIBSRTS Tay 18 A8dthesiged using the methods of

combinatorial synthesis described in this section. Combinatorial libraries of the compounds
may be used for the screening of pharmaceutical, agrochemical or other biological or
medically-related activity or material-related qualities. A combinatorial library for the
purposes of the present invention is a mixture of chemically related compounds which may

be screened together for a desired property; said libraries may be in solution or covalently



greatly reduces and sinplifies the nunber of screening
processes which need to be carried out. Screening for
wo b@sapppsopri ate bi ol ogi cal, pharmaceutical, PCT/US2007/018784
agrochem cal or physical psoperty may be done by
conventi onal nethods. [00146] Diversity i n a libr ary
1.fferent

greatly Ireﬁg%easna(r:lg Slr?%lgfdessu%sltl er Lot Isé/rraemn%aroges& e\ghlc neec? to be Xarried

out. ScfRfifigTot BE appropaite nglﬁﬁnplﬁ@mdd:éﬁﬁbﬂeagrﬁcﬂeﬁhﬂﬁ or ?flydié)ﬂ?
core aryl noiety ag a variegation in terns o t he
m

pr0pertymagb§1dpn@;bmmweah@n lethodsbe varied with respect to
the other substituents. [00147] A variety of
techni ques are available in the art for generating
conbinatorial libraries of small organic nol ecul es.
[00146]See, DoversiwannllibrarBlcan e kieatedtat alvaridty 99 B)ffefdrt Nl@ISAFRL .
Chem 14:83; the Affymax U. S. Patents 5, 359, 115 and
instance twbgwe axyh 8rompF Hesd 1w agombanaierial approgdl Gnbe divgsse in terms

of the c?f ﬁﬁ)’%{ﬁ‘i\@s f; g(rféggelt oﬁ%g '}e?@lg t\gptq%%n%?sgrg% 'ure?%@@o? Ean‘%e’ varied

with resbeé&t:td % otRéssupsthhéreat i ons W92/ 10092, W93/ 09668 and
W)91/07087; and the Lerner et al. PCT publication
W93/ 20242). Accordingly, a variety of libraries on
the order of about 16 to 1,000,000 or nore diversoners

can b g i i. . .
[00147]° 81, V \%@U kﬁ%%%gﬂlu%@ Qie&gﬂgﬁ?@ﬁﬁthg%& ggregegﬁ}a'uﬁg k&hbinatorial
hbranesemtnmhlmganm andlédniesr 3$ee;ff01s¢)&aatplé Blentetle v:exls(:i@eﬁ)sTmﬁds Anal

nt hesi zed usi nq bj ect reactions_ad %}-S Patent

Chem. %%@;ttg%ﬁﬁﬁyq@éy SeBater béé5?ﬂ 1§ Aed 53062,89%theg Ellmap
5,288, sP#l%é §t’1‘f1 ggé} d@%ﬂéﬁ&gxgsgﬁg%)ﬁ e&og?ecﬁ% dtia gi;%bg") 9ARS Jls:2661:

Kerr et el 91993) DAa8dd5 252 0PET pﬁblﬁdﬁﬁomWOQZ(bm%I Wﬂﬂ@ﬂl%as and
Accor di n%gto the Still et. al._techni qgue, the [i

WONNWD-y pnrd ds Lemner swlanEtpublﬂcaﬁeaagO%/aewaeé\acwﬁmgéw.awgnety
of 11braﬁesscﬁ'{]th9f05&e?g? atfdu(fi ?@'id i ﬁg@ 806 Blemgtaer Vé% rﬁérs ghﬁ’ §& %}8‘{@{ z)e/:d and

n one € I ment I's parti
screened tfiort admrecflaracdvs g ovgoperty. enzyrre i nhi b| tors, the beads
can be dispersed on the surface of a perneable
menbrane, and the diversoners released fromthe beads

by lysis of the bead |Iinker. The diversomer from each
[00148]beaOI W A e)éé&rf;ﬁﬂ?%n%&i?&én tah?oréi%fﬁf%mtﬁted BYeRSDRH can be
where it wl nteéract With an enzyne assay.

synthesized aSIhg theckabiect pactums addpted tmuhb tachwifjuesodestribedtio theadtill et al.

PCT RS B i e L R S AR i

photoly@zﬁ)lé@ﬁﬁp SRS 1dcRiRB bf ¥ne d¥he 881&ns oMIhisrated m&srdfﬁ»gfé) the Stlll et

characteri zé sub-fent onol ar anounts of a conpound, and
al. techniquel |tlnaal¢brra15y ideymshesized onhaeset bEbrads leackcbeadtindluding a sotfofaags
1dent1fym,g5 ou A icu@ﬂ:1 glg/tgresgﬁ]fgrr on tnat gealablhrl] %ﬁg Erlngodlmeg{ arh¥ch is partlcularly
suitable for dlscovermg enzyme inhibitors, the beads can be dispersed on the surface of a
permeable membrane, and the diversomers released from the beads by lysis of the bead
linker. The diversomer from each bead will diffuse across the membrane to an assay zone,
where it will interact with an enzyme assay. Detaiied descriptions of a number of

combinatorial methodologies are provided below.



library is provided on an insoluble support matri x,
di screte popul ati ons of conpounds can be first
w0 edosasags from t he support and characteri zed bRCIVBS200TI018784
ot her enbodi nents, as part sef the M sanple
preparation t echni que, such VB techniques as MALDI can
to rel ease a ound omthe mat rix,

sensmvax.# fechmigres, sugh as @aas PABFIBEtBOAS) € ZaRHC PR Ise {0 ¢ o
r
charactfe}b- GOmAATAMAE {2} doROTRA lnt 10 BREct AR h chemical
constltubﬂéh off asbmpomrrd wiated fran meb&ﬁmtdrhda litirave r Bammestarfaepwhéra ¢he
and jonize the diversqmer for ~ M5 anal ysis.

matri
library {S@m‘s@@ e s elp e suRPast MARES §ﬁsﬁe@&°pﬁeelﬁae°€%nﬁoms can be
! ot Un@ cKara e B ﬁg | gf! 38 d
first reld3ed i the’s éeyi’%‘ﬁ Harableflied by SAS T Rtber S il part of the
MS sanipi¢ pregaaton techmgtd)cocH MS tgeimiques ianlyl AoDbcanist dsle&b tcareil@se a
by a rall el nt i S.on pol rylic Cld-
compowfgf@eﬂweﬁexpwyﬁ@ UE? w@are.adam@%def BtS tqren}ﬂllatt%tether the
compan‘artg%e matiR. FoY HEfAntE LA k@e(g M be irradiated in a
ynt hesi ze and screer thousa conpounds per wee
MALDDsepngl drider toweleagpithe dwtisonier fom the heatrixe bhé iomizedherpiversdser for
may be reused in many assays. Appropriate |inker
MS anal¥siset i es can al so been appended to the pins so that
t he conpounds may be cl eaved fromthe supports after
synthesis for assessnment of purity and further

evaluation (c.f., Bray et al. (1990) Tetrahedron Lett
[00150[31: 58The bbrbries dbthe silyeatmethod ¢ahdekie) thamailtifBin d)ibmyrfonnat

Briefly S50 TRanb sy e ooradh ot 05 BN b PS8 bt irtodyced a

method \fef¥ ge‘i‘ﬁﬁafnﬁg cbinBb @Y1t hri EBPOpEIRe] %ﬁﬂh@s@s oPpAYAFFEL R9d-Brated

set of beads utilizing the strateg
polyethglien¢ pims @Uayﬁdenrtbecmmwtee pletedormatg T,he dee@medmmm%ﬁ)ae used
5131-5135; U. S. , Pat ent 6
to Synﬂeﬂazan%%eenéh Coneﬂla?% RpT ek piiae ﬁm]}]ﬁnﬁa megiod, and
the tethéded ea& o&mtnh@saesreﬁgeann ‘Mhﬁ&%séi?g enslslegﬁatefrmkéﬁrﬁ&eﬁé‘s% also
into e library, the beads afe divided into separate
been apgcmi@pléo thgupans soothathbe aompeimds inayibefodgased fromube suppodsafer

sy G S A T 2 8, S
Lett 31758 apssmazale%nﬂettamqm%dﬁlal BiRABhN©d: 168119 70Bf gg@n)
the next iteration ~2008/ 024494 PCT/ US2007/ 018
Tetrahedron Jsatthd? :@ko3slObgous approach to the so-called "tea
bag" nmethod first devel oped by Houghten, where
conmpound synthesis occurs on resin seal ed inside
por ous pol ypropyl ene bags (Houghten et al. (1986)
[00151]PNAS B2yés hndtherleibhodirhetits virikpated 1y o0 dphperide cihibe
npound- bearing resins by placing the bags
prowded @pracfsrf oizheads wipingthe sHptGEy ohdividgiioppl eamorg@nﬁfﬁqe,sq £ps
Hought$¥'FIsSPPIAR!H 3131V 1AG; AL SCPLEAE Y dxd 13! 84BEDISSTRR,971).
Si mil tameous!ly” i'n oné’ reacti on ve
Briefly, as the name implies, at each synthesis step where degeneracy is introduced into the

library, the beads are divided into separate groups equal to the number of different
substituents to be added at a particular position in the library, the different substituents

coupled in separate reactions, and the beads recombined into one pool for the next iteration.



At the end of the synthesis, each bag contains a

si ngl e conmpound. [001531 A schene of conbinatori al
wa@goshesds in which the identity of a conpoundPCEUS2007/018784

given by its |ocations on asynthesis substrate is

terned a spatially addressable synthesis. In one

d| ment , e rrbl ng r,,l al pJ, o¢ ed o
using awn SHRPGPPIOH (BE serRledo teAdrBa et s plog gfghx Hoehten,
where &Hgfb( i 93‘{’3 Ag%ﬁrﬁgé‘s%ted&ﬂl% a)‘i‘xrl' Cﬁré ?ng%%djlélél%e Bfdus é%?dpyfetne %ngs
(HoughteioQ 3). (Bi360 RNAS lPNA&&Z.S YBIE51B)r Subnjitmsmm:ire cOui&Pio the Sompound-
Pat.ent No. 5 143, 854; Jacobs et al 1994%‘#Tr nds
bearinggpgips by pigring 3he ags & approRIiale ERartion solutinngs v common steps
such as?é@n?]gsjlaalﬁgg glg(ﬁ@ﬁ&ef tggtﬁdr?llr ég'g gﬁlgcgt}‘n?gdt h%ﬁ&éﬁ&r{egﬂslﬁg&% reaction vessel.
At the gndatf elot synthledispeach bag camtaing asiniglenomyaonthd.phot ol abi | e
protecting groups. [001541 The key points of this
technology are illustrated in Gallop et al. (1994) J
Med Chem 37:1233-1251. A synthesis substrate is
[00153]or e pa%e&hfeﬂé o? Qé&Hi)lh%nEnyﬁHﬁﬁhstlﬁ‘ FhicAUAe ﬁféhtlt&%iffa%ﬁﬁ%ﬁﬁd is
phot ol abil e nitroveratryl oxycarbonyl
given bpntstlmatlenis emi mthesrsleabstram: isdernead a gpatalby- atdreaable skghesis. In

' I t |y acgtivate a ecifi .
one empradiiisnt, e SR alrcess S ouf By b e saiippara
chemlcﬁ’lfrei Qﬂ? Qh@%daﬁoﬁ &t §§Jlid%P§6r@ ADSw et bi. 9@9 12 Annu Rep Med
erote |On results in activation of selec

Chem ?érEdSZ8OAFDé¢r ScPt Av@09 bricieniee 261:767; Rifrung stel. (69929)rhl SoPatent

No. 137 8, Bftena o CRE) reacs hidechoBl B4 P08l PR efom of

photohﬁlﬁgxf aPR{ af 61y thﬁglrﬁﬁﬁcyn OfiEY feRhhiQué 841 B Grfi&Pdut WibBgh the use
ressed by light in the preceding step. The

protectiopalepiotastips reacognsedith phndolgbide protasting gtbupand t he
substrate is again illum nated through a second mask,
activating a different region for reaction with a
second protected building block. The pattern of masks

[00154pNd t IT8e REpIpSRGDIHhis (RBRIIBEY SredBhdtAG iR GaNop @Ualt € 998F Med
their locations. Since this process utilizes

Chem 3ﬁhb'&3éf 125l o dy apHiesis subntiatpie prepared faueayeling througinthe améent

attachmgpfBl %vﬁ}ogoégtf geslﬁﬁt?\beggtlf ggyc:% r?nnggfg oiecgé/c\la.nelﬁo TARES or other

photolaBR@ lifledrs. L iEht RIBEdD RlectivdlP aPdatd 4 SPecitfedeegibn 6PMRRYMEesis
Is precisely known; hence, its interactions with

supportdphequpling.c Bemeyal e thawhoilakile nrgtegtirggroups byight (deprotection)
/ 0 84. 6
results ﬁ’n %ﬁ%%) O § {:th-g #§ %119 Cé 11 acEtVﬁtlon }hé E r%é gfg :lr % go£€m1n8 en d

analogs Badhhf%aﬁﬁg & phétolrbile pfdtwmng fgfdl@rbrﬁﬁé aiind tefmiAns 6§ exfosed to the
addition of reactants. By varying the | |thogra phi c

entire sprfaqee (Goyplingranly O&Pwrﬁ &t Egtons éltaé were addsessedbrp Bghtds thegeceding
s TREURUE3IRPRL AT SRRN) iy o PR B et

throug}ﬁd seabmdmask, abieitingla dlffermtre@nﬁtfbx%aammdmm Bécond bﬁ)tected

ubj ect nethod utilizes a conpound libra 3/
bulldlng block. The pattern of masks and the sequence of reactants define the products and

their locations. Since this process utilizes photolithography techniques, the number of
compounds that can be synthesized is limited only by the number of synthesis sites that can
be addressed with appropriate resolution. The position of each compound is precisely

known; hence, its interactions with other molecules can be directly assessed.



provided with an encoded taggi ng system A recent
i nprovenent in the identification of active conpounds

wo e@sozasbi natorial |ibraries enpl oys chem cal PCTYUS200TIgN8784
systens using tags that umiquely encode the reaction
steps a given bead has undergone and, by inference,
the structure it carries. Conceptually, this approach

[00155]7i M CEn phgigedifbctalch¥midabsyaliesis, theesdictsaiepénd érythe pattern of
derives from expressed peptldes but the structures of

illuminatipn andionthe prgt plrdslitigncofdeastants BY vapingHbe lithographic patterns,
many aREETSPROFI QPSRN A SRAEDEE TN LSt uensatl (i

Phatorid rarres e
leads tottheg&edﬁlon%bmwn[yeﬁﬁfe@ﬁt hdkedg JtakdpresOf encodI ng have
been reported, including encoding with sequenceabl e
bi o-ol i goners (e.qg. ol i gonucl eoti des and pepti des),
and bi nary encoding with additional non- sequenceabl e

015 t
[00156]€ gg: n O%e gl%r ?{g?odo mgﬁrftc{gp ﬁP}FﬂS‘f‘t rgg’th?(ggpllézego%%r% §8nd fil‘)erary
provided &g alb@Roddd th93e cRtEnNAr re@ént @hgro@é&@&)m iiNAdentification of
89: 5381-5383), and an _exanpl e such a library

active cappenndsdram sombinatsriahibraaes emplezeichemieal ledexn(glsystsyns using

tags tha?hﬁﬁua&leﬁgo#%elx%ég%d%sie}e FéU%H @%ﬁ%%% %%eg%% %{M’a Xlnference,

the stru€treit b@tieQNSondeptuallg, thislapproRitemirhits phivad disgPayhbrasiee] where
Thr, (three-letter am no acid code), each of which was

actwltyéﬁezé@sefaorwxaregﬁsré@ieptiléeSdMlylaq gochuges qfthe actve pentidespre deduced
from thd Iom%? ﬁ#]g%éﬁornﬁllgﬁ%ﬁéts?déﬁh%% pr(gtp %H ggﬁgﬁ% s%h@uc
combm@dohgblﬁhtﬁxh@&lm}iwyaly]I)Nh%ItBe codes A Vatiets apgher forthof éricdding

wor k, the am ne linking, functionality on the bead was
have begp gepiopted dnelydingiepeeding,vith seqnenesabled1reHgomers §¢-8-»
[
ollgonugfebgg%%hﬁgéﬁdje‘é} %EE&%@S&cB{@ rvyeﬂeﬂgée n??o%tﬂﬁlll%-seguence?ble tags.
protected CH groups for oligonucleotide synthe3|s and
pr ot ect ed NH2 groups for peptide synthesis ( her e, in a

rati o_of ]?G When conpl ete, the tags eac
[00157k;ons;i Qb%enecflp of Heing ohzqnqs;}ﬁ%lé%tp wwommthl fhhetic

librarie ﬁgf“deszﬁﬁecﬁﬁ‘el@P? gﬁ{m{‘éﬂa&gtﬁ?gy%ﬁ‘@g#y%%g?le% ta!ﬁd@m example

uor escent s cont’ai ni ng

of such ladlbrd'yappeabm:kyle folkawing Iyemr(BIsedEleb cttal. ¢h993) PMAS90:10700-10704).
har vest ed by quorescence-activated cell sorting

A comb(hm&@gl libTeng of Mtainally g / e 823,44 neptides dompdSid efradl combinations

o e SRS YA VB Gh S RSB S B i wa

encoded'b b Spdcific @hidedtidel (Fal Tde CTe Aue Mee CAf addN&C! Repectively), was
identifies the sequentlal combi natori al reactions

prepareg sgngﬁenftalfemgang pawds g?@mﬂﬂé and olag@upl@eh@T] sym&em; on solid
supporl SRULERS5 B eftB8 fibkshe sffcrbRisF SRR Ee s i B

differen@idd itewirdlppB&NSH dligeudledtideRghithediS by sikM@iaAn&duslytpréincubating
met hod requires careful choice of orthogonal sets of

the beagsrwitle raagens thabgenerate pratecéad OH groups for oligonucleotide synthesis and
protected NH7 groups for peptide synthesis (here, in a ratio of 1:20). When complete, the
tags each consisted of 69-mers, 14 units of which carried the code. The bead-bound library
was incubated with a fluorescently labeled antibody, and beads containing bound antibody
that fluoresced strongly were harvested by fluorescence-activated cell sorting (FACS). The
DNA tags were amplified by PCR and sequenced, and the predicted peptides were



for alternating co-synthesis of the tag and the
library nmenber. Furthernore, the chemcal |l|ability of
wo bh@shago4 particul arly the phosphate and sugar PEROREO7/¢18784
i nkages, may |imt the chwoice of reagents and
conditions that can be enployed for the synthesis of
. .non-ol i lib n preferred epbodi nents,
subject o g (e Skspplyofideieanercs i fisies RisnEBrue eential
combin@HAGR 9{ tﬁgﬁnfcﬁﬁ& b@éﬁrﬂ}ﬂ‘éﬂ%ﬂt ! Hft‘ﬁéfefg?ﬁl ey glfeQ the identity
assay ﬁ epti des have al so been enp oyed as
of the cbmggmmgomthle@ead es for conmbinatorial libraries. Two
exenpl ary approaches are described in the art, both of
whi ch enpl oy branched linkers to solid phase upon
whi ch coding and |igand strands are alternately
[00158]eI aboqﬁg g6k of dTlngl?clédtfd%tta B quitely sthdifite Bls-analysis.
93) Am Chem Soc 115 531 orthogonality’in
Even sas ydmmqhoé rdquirag ¢Arefubchdige @rqmogoma@ sets bfipiotesiihg groups required

for alte grtgigc% IF 0 h%sgotﬁtﬂgtaégldﬁ% bbsftgl{y?rggmg&d f@%@%rllq?%itg%chemical
lability ak fh‘éﬁ&%?hﬁﬁzuﬁﬂ@rﬁ?@ sﬁﬁ\ﬁtg Qllldiélfgé.r %orﬁénc lfrﬁ(ﬁgé’s) nﬁg FPﬁmPﬁfé

bfanched | i nkers are enpl oyed so that the
choice @fadagegtmldtcoadndonm@at mtbe@mm@qucfocﬁm sjpathésidpef non-oligomeric

AR P P
detachnli’&l"t VERR téh 60&?&5@11&%%6@&4 fﬁf‘&si))e ad so that cleavage

rel eases a nolecule containing both code and the
conpound (Ptek et al. (1991) Tetrahedron Lett
32:3891-3894). I n another enbodi nent, the cl eavable
i nke aced so that, the test co nd can pe.
to0159L '« cPries Reu Rt SPloierias el m?@&@?%%ffﬂ@g%ﬁgal
hbrameiJ e exent] l%maﬁy dppsdacheN Rt deketibédin thabit] Kdth 8f WHick@

because i ermts screeni ng of the test conmpoun
brancheg)j linkerstto p@ln phdsa pon whishiceding @ad bigandwirapdsianegltgmetehs .

cvor AR bRk BSER ST RIS 8320250

orthogo@@lity§s BRitResitdis aaltisvdaas, amplbiihpReidtiiEile froctibrafd? tdddbding
accurately predict the peptide structure.

strand apd hgseplrbidoprotectipwEpcby sonpmed streed.non- sequencabl e
el ectrophoric taggi ng nol ecul es that are used as a
bi nary code (Onhlneyer et al. (1993) PNAS
90: 10922-10926). Exenpl ary tags are hal oaromatic al kyl

[00160kt her & ahalteridtive appioact @likelaRks et hle'(r99t3) PeprRexl6SI61y170),
ethers at less than fentonolar | evels by el ectron

brancheddinkgrsarggraployed smibebihe spdipe pritany thevesticampengd Gan boflebe
attacheci ﬁ)ntﬂ{a Qarﬁé E%I?Eh ?Au Cdﬁa[hg ?15 JY}%?E bﬁlt%o{l men P %tclféa%ablg nlgker

ono

can be ﬁlh&dﬂ)ﬁﬁﬁé&sﬁ&hsbﬁﬁclapmheﬁﬁltthéBea‘ﬂwbhhitmvagehi&le@kbslannolecule
princi ple can encode 240 FMﬂrdS of 1012)

containpEitg e peMasanraound APleh g Alof198 h Latahedian LelloR 368y 3894).
In anot}geii'/ gﬁlbggllrrgéﬁe "t clu\ﬁabfquﬁ(ef/\@a{neoet}ﬁy&q sb thdt %Ut'ést &n%ouﬁcpgan be

selectively separated from the bead, leaving the code behind. This last construct is
particularly valuable because it permits screening of the test compound without potential
interference of the coding groups. Examples in the art of independent cleavage and
sequencing of peptide library members and their corresponding tags has confirmed that the

tags can accurately predict the peptide structure.



am ne groups of a peptide library via a photocl eavabl e
o-nitrobenzyl linker. This approach is convenient
wob@s/oprepar i ng conbi natorial libraries of peppc¢Tiestookels784

or other am ne-containing ¢l ecules. A nore versatile

system has, however, been developed t hat pernits

enco b essentl al | onbi natori |ibrar
non-seqgpaDlq e HophERS, BT e BRes B AR Birckas atinark GheefOnimeser e
al. (199321131919{5t 90V 1@2@%995}3@5&5&%&?%% ard th@iroﬁﬁﬁc hIkS1 &tRELs tifat are

fached through a catech her |inker wvia carbene

detectabla ge thetrgnmietitydsityh ethbeszat less than feroxtlard eveds b)aelect(M)ure gas

chromngF iy g Colm A At h BabelenFst oot ARV AR, o5 Wr B e panre
and poéi‘i?&p@fr the h@matie haRde dubsSRbME ] RAnATKE s%h‘l'ﬁh%@ﬂ eat leng Q«@ Ptags,

after oxidative detachment of the tag sets.

which 1h(2>9i11@1%ﬂe Ahthesdn e el abwarisF 1012)l@ﬁ“eﬂehbrharebﬂ§s i ;i thée

art enpl oy binary encodlng with the el ectrophoric
originak rggert fohlamsiyeviettad, suprndhgtags psre baund dhabayt il Meslehe ayailable

' f
amine g5oliScaiaepjof [FraREAE o olpiosl ki drtEshen sl 19D s apmoach is
convenRAERHEHprep Y dbiInAtaHiall liPdradsiof §eptmetlﬂ€ehﬁ®thdi‘ ahfiheScontaining

way, the tags and their |inker are nearly as
moleculgsr dampronersatile fystepeleas, hmvfrviex bieew de¢veloppdighat permits encoding of

nary co in rijal ra |es v
essentiglhy I3 oA FRERL BLE: b compBLf BRI o a gre soria
supportdshi getphytdcleatdtte Hokdrdng aseg (SQBiaBI%dethrc@*gh a|cateclﬁc$|19:&ﬁ:} linker
PNAS 92: 6027-603 1) and provi de gui dance f
via cartgf@ﬁerrsattwﬁgn&ortbe beadj raattix dNgsilsn alal. 61984)6.}93@&&59 4723-4724).
This orhlto?(!;r?arl1 a&‘ac' a?%;ﬂe% \M% ﬂlel'é% eﬁgvea@et%c:l%ﬁre%ggﬂgﬂga{y members for
assay il $ohtish d:rﬂ shbﬁqﬁé)itld@cc&ii@@@y ECGC @ﬁdi@ldah&@dét@cﬂm&ik of the tag
and the tags were attached through a linker cleavable
sets. only by vigorous oxidation. Because the library
menbers can be repetitively partially photoel uted
fromthe solid support, library nenbers can be
utilized in nmultiple assays. Successive photoel ution
[00162p| SO péthougisseverab amide litket hibeutigh ithe artt by bmary encodmg
screening strate first, multiple beads are

with the leERRRenF g aHaterd? amingtgEups, gtéaéam t %Ssﬁ%mgﬂbatoethe bead
|
matrix ﬁ%ﬁdg? Hg&r érav%ﬁgﬂ %flﬂ tid &R.%Iu‘fésf i téag bEprdhird) iftfidoded

assay active
combmmlnlalshbrﬁnw tAttachbe 1mtdnrsr\e&;,p dmiagsgadnletheis liaker arcrgarlyned

e e A e
I
reporte glrg: S}?% gfg&@tl)fﬂbn? Z?gé rﬁéﬁﬁ?&gh#*dl&&lp tg;ﬁmlerr?gahg gﬁs%qedgﬁneyer etal.

(1995) RNlA(SthGQQW-ﬁQSIIDJdepmrdeI gyidance fongpogating thé subject compound
i ments of t

library. Hilgéjﬁ{r'ﬁ%%&gqg? Fzgﬁ%gﬁé r&g%é gﬁ g%t ogaorhgl gtgltégment strategy in w 1ch 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



intended to Iimt the invention. General Process: O
l o VO HNY- LOHNNHNRR" N ~N/ N CHNCI2 1 N
wQo BM80R4ept i onal ), Et3N, RT SO2- Cl SO2- NR RPCT/BS10B7/018784
[00164] The conpound A isetireated with the am ne,
HNR R', in nmethylene chloride or in a mxture of
nmet hyl eng chl ori-de and net hanol (9:1), and
Stmcmr???r@tdﬁ%‘(gﬁi ne. The reaction mixture is stirred at
roomtenperature. [00165] To the reaction solution is
added net hyl ene chloride and water, and the | ayers
are separated. The aqueous |l ayer is extracted with
EXAMPRESy| ene chl oride. The conbined organic |ayers are
washed with 10%citric acid, water and brine and dried
[00163pVer Fhéini@htisiihdvabeéing Befierlpadtctibed) AuliNldbeliAsre Geadily
substituents (amnes, etc.) saturated sodium
understepdby reberance todhg pllpwingxpmpiess whishiarqinekpdedmerehe forgugposes
. [ Lri id. T Iy I ' L ] ncentrat ed
of 111ust|‘1“z{r¥fo\r/1 aog ﬁgﬁélg a%ppetglﬁoaglgleﬁ%oggl?el%?% cgf Otﬂg y}e]s?ng érlgl\?enﬁgn, AR bEAS

intende@ bd Br@tthg indpiyorPr by recrystali zation. Exanple 1 WD
2008/ 024494 PCT/ US2007/018784 65 o HN\ NII-'"N

Generab Prdcess® N N

Ly ki Ly o
N HNRR" N
N CHoCly N
’ (CH3OH optional),
EtsN, RT
SOx-Cl SO—~NRR"
IA IB
[00164] The compound /4 is treated with the amine, HNR'R", in methylene chloride or

in a mixture of methylene chloride and methanol (9:1), and triethylamine. The reaction

mixture is stirred at room temperature.

[00165] To the reaction solution is added methylene chloride and water, and the layers
are separated. The aqueous layer is extracted with methylene chloride. The combined
organic layers are washed with 10% citric acid, water and brine and dried over sodium
sulfate. For products having basic substituents (amines, etc.) saturated sodium bicarbonate
solution may be substituted for the 10% citric acid. The dried organic portion is concentrated

in vacuo is optionally purified by flash chromatography or by recrystalization.

Example 1



~N\ Conmpound 1 MW (calculated): 545.66 MW (nass
spec.): 546.2 Exanple 2 NH ---N\i0O N~ N PO NH
w@ormpoesags 2 MW (cal cul ated): 462.57 MW ( maBGT/US2007/018784
spec.): 463.2 WD 2008/ 0244e4 PCT/ US2007/018784 66 N
N NH X~11 Conpound 3 MW (calculated): 461.59 MW
(mass spec.): 462.2 Exanple 4 HO NH O\, 0 N NH /
o]

N'O N O Conpound 4 HN/@___(
\

N—"N N

—N,

Compound 1
M.W. (calculated): 545.66 M.W. (mass spec.): 546.2

Example 2

Compound 2
M.W. (calculated): 462.57 M.W. (mass spec.): 463.2



MW (calculated): 435.50 MW (nmass spec.): 436.2

Exanple 5 O NN O?INNHO --(--- 0 Conpound 5 MW
W@ casoedat ed) : 463.56 MW (nmass spec.): 464. 3pGDUS2007/018784

2008/ 024494 PCT/ US2007/018%84 67 OH NHO QO s O N

NH N N ?--~0O Conmpound 6 MW (calculated): 479.56

MW (nass spec.): 4 Exanple 7 o0 0 HN N N O=i
=0 00 /N
=0

Compound 3
M.W. (calculated): 461.59 M.W. (mass spec.): 462.2

Example 4

Compound 4
M.W. (calculated): 435.50 M.W. (mass spec.): 436.2

Example 5

Compound 5
M.W. (calculated): 463.56 M.W. (mass spec.): 464.3



Compound 7 MW (calculated): 507.61 MW (nass

spec.): 508.3 WO 2008/ 024494 PCT/ US2007/018784 68
wazx@sptaB8 N N - NH Conpound 8 MW (cal cul at rd)/US2007/018784

419.50 MW (rmass spec.): 420.4 Exanple 9 0/ 0 NH g

\ O " N\ / OCompound 9 MW (calculated): 477.58

MW (nmass spec.): 478.4 Exanplg 10 0 NN/ N\ / O

NH\N O Conpound 10 MW (cal ?I ated): 535.66 MW

(mass spec.): 536.4 WD 2008/ 024494 PCT/ US2007/ 018784
69 N 0

HO

N
e

Compound 6
M.W. (calculated): 479.56 M.W. (mass spec.): 480.3

Example 7

o]

O==s5==x90
/i

H
/0 O
Compound 7
M.W. (calculated): 507.61 M.W. (mass spec.): 508.3



NH (Ilili N \\ / Conmpound 11 MW (calcul ated):
565.14 MW (nass spec.): 566.1 Exanple 12 O \ NS
w@rhosio4bd N 01 Conpound 12 MW (cal cul at ed) : P@ABBSHO7/018784
MW (nmass spec.): 462.2 Exanple 13 NN NO H I \\
Compound 13 MW (cal cul ated): 516.62 MW (nass
s%ec.). 517.16 WD 2008/ 024494 PCT/ US2007/018784 70 N
Exampig8 0 N HN Q' 04/ /S O N \N\

-7

N
S

Compound 8
M.W. (calculated): 419.50 M.W. (mass spec.): 420.4

Example 9
e
o 8
\ /
JN\N)ﬁ
Compound 9
M.W. (calculated): 477.58 M.W. (mass spec.): 478.4

Example 10

; : 7\ /
\
O k/ \/
0\/
Compound 10
M.W. (calculated): 535.66 M.W. (mass spec.): 536.4



/ 0 Conpound 14 MW (calculated): 506.58 MW (nass

spec.): 507.15 Exanmple 150 NN\ / NHO 0 O41 ~
wWORMsMR24A94 Conpound 15 MW (cal cul ated): 573. 7RCIVU¥007/018784

(mass spec.): 574.3 WD 20089024494 PCT/ US2007/ 018784

710 NNNH ON O NO1-4 N Conpound 16 MW

(cal cul ated): 545.66 W (npss _spec.): 546.13
Exanmpl e 17 J

Compound 11
M.W. (calculated): 565.14 M.W. (mass spec.): 566.1

Example 12
I (o]
[0)
\\S\/N\)kOH
\O
N
i XN
L
0] >/\/
/
N
Compound 12
M.W. (calculated): 463.51 M.W. (mass spec.): 462.2
Example 13

==

Compound 13
M.W. (calculated): 516.62 M.W. (mass spec.): 517.16



0~ 0 OHNNN S NN- 0 Comound 17 MW

(calculated): 493.58 MW (nass spec.): 494.11 WO
wQo@8/n2R4494 PCT/ US2007/ 018784 72 Exanpl e 18 RPCMUBEd0T18784

0O S\ N~ N\O -4 HN Conpound 18 MW (calcul ated):

559.69 MW (mass spec.): 560.18 Exanple 19 NN NH O

0O 0ONNDO

O

VAN
O\N N\
/N

Compound 14
M.W. (calculated): 506.58 M.W. (mass spec.): 507.15

Ni 3
N—N
\
NH
0/

Example 15

o

o} Z \
N

Compound 15
M.W. (calculated): 573.72 M.W. (mass spec.): 574.3



0 Compound 19 MW (cal cul ated): 558.66 MW (nass
spec.): 559.17 WD 2008/ 024494 PCT/ US2007/018784 73 XN
WO 2@8/00494 O=S= 0 N N CO HN O Conpound 20 M V¥CT/US2007/018784

(calculated): 516.62 MW (mass spec.): 517.29
Exanple 22 0 ONN " NHO/ \\ N O Conpound 21
MW (calculated): 573.72 Exanple 22 NN N O/N

HN
(o]
NF
N-—-=-N
\
NH o
~
[0} O/S\
N—>
<—~N 0
N_
/
Compound 16
M.W. (calculated): 545.66 M.W. (mass spec.): 546.13
Example 17

o
\O/S )1\%
/N\ //o y N

//S N /N

Compound 17
M.W. (calculated): 493.58 M.W. (mass spec.): 494.11



S 0/ / VI -NN/\ -~ ----JO\-/ N O Conpound
22 MW (calculated): 587.7 MW (nass spec.): 588.3
wO\D03028s024494 PCT/ US2007/ 018784 74 r o N PCT/USN0TN18784
NH O SSN O H Conmpound 23 MW (cal cul ated): 433.55
MW (mass spec.): 434.3 Exanple 24 NNNHO OO NN
E O,,N C 00 Conpound 24 MW (calculated): 587.7 MW
xample 85 spec.): 588.3 WD 2008/ 024494 75
PCT/ US2007/ 018784

oﬁ
NN
os
d . /s\/

Compound 18
M.W. (calculated): 559.69 M.W. (mass spec.): 560.18

Yo
)%g:"\

Example 19

S/0
\

-

N

g
“

Compound 19
M.W. (calculated): 558.66 M.W. (mass spec.): 559.17



Table 1. Conmpound Mol ecul ar Weight 1CSO(nM No. 1
545.663 0.14 2 462.573 0.64 3 461.585 0.10 4
wWaA3WsH0a394. 08 5 463.557 0.16 6 479.556 0.52 P@T/582006018784
0.35 8 419.504 1.00 9 4773584 0.11 10 535.664 0.34
11 565.137 1.00 12 463.513 0.10 13 516.621 0.05 14
506.582 0.10 15 573.717 0.16 16 545.663 0.04 17
493.583 0.06 18 559.69 (. 03\ 19 558.658 0.05 20
516.621 0.14 21 573. 717~ 22 587.7 0.05 23
433.531 0.19 24 587.7(0.20\ WO 2008/ 024494
PCT/ US2007/ 018784 \76 abl eo2. Caco-2 PAMPA T112 (min)
N

Compound 20
M.W. (calculated): 516.62 M.W. (mass spec.): 517.29
Example 21 '

Compound 21
M.W. (calculated): 573.72

O N\N
HN: /

Compound 22
M.W. (calculated): 587.7 M.W. (mass spec.): 588.3

Example 22

O—w=—=—0

VAN —
\__/ _},N\_/o



Compound (10,6cm's) (10-6cm's) Solubility (ug/mnL)

liver m crosones Non-Spec Protein No. Binding Binding
WO@BOBUOA Hex Lec pH 7.4 pH 2.7 human rat (% PCPASH07/018784

-1.06 111.17 124.14 33.95 45.4 2 1.475 9.875 1.17

1.47 > 50 > 50 3 50.8 50.4 53.9 15 90.15 4 -.0062

0.0019 5 51.85 56.25 78.19 7.14 > 50 > 50 19.3 12. 34

23.64 97.4 614.3 28.1 - 7 48.56 57.41 76.076 25.5

98.2 8 45.4 474 68.9244.2 97.6 9 55.1 60.9 133. 26

9.83 9.8 35.85 9 10 48 97-89.9 98.8 11 6.87 30.53
3.86 >50 > 50 2-80. 5 .8 7.5 13 10.6 36.67 12.66
% X 48/75,9.9 97.6 15 8.45

16.58 5.95 91.%5 /14 29-6%
40.65 110 115 36=%6 34/ 03 § /8\F4. 48 16 2.65 45.35 >
60 59.85 9.72 89 17 4b. 48 3q¢ﬂ4~1fqg/§i83 36.5 98. 4
18 4.11 46.29 44.0¢ 32.99 22.15 $§0.5 9 7.86 44.82
22.43 23.99 15.5 89.55 20 90.9 93.3 7.4 96.3 21 26
111.5 47 34 68.4 92.9 Compeyng 238 45 23 24 > 116.7 >

Tani o 5 PREG e R S ERRE

Example 24
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Compound 24
M.W. (calculated): 587.7 M.W. (mass spec.): 588.3



Compound PDE-1 PDE-3 human human bovi ne (nouse 3T3)

. 1Cso(M 1Cso(M ICso(M 1Cso(M 1Cso(M ds
‘VQ@ﬂwG%r”S 9. 50E- 08 1.40E-120 4. 40E-09 2 20EP@E&ﬁgm”m1¥m4

1.93E-06 6, 46E-10 1.63E-08 > 7.5E-05 > 7.5E-05 3
1.19E-08 3| 23E-07 1.07E-10 3.74E-09 > 5. E-d5 > 1. E-04
4 1.87E-08| 2. 03E-06 1. 08E™%Y" 5. 63E-09 -5. E-|05 > 1. E-04
5 1. 72E-08 ?019'!:;“8 T. 84E-06 I.03H-10 I.97/8-09 -1.E-04
> LE-04 6| 2 QQE-0d 1.M@mIgeveRhQ0H- 1Gx@MJIOH- 08 7
1. 47E- 08 7}-84E-—67356E-16—2-90F—49—83—1dE- 08
1.20E-06 1| O0E!109 5. O0E- 6%.683 1. 29H- 08064 97H- 07
1.12E-06 1 I3E-10 ~40E- 10 3. /3E-U5 > 1. E-U4 10
1. 20E- 08 5| 46E207 9. 40E- 192’ 60E-q9 11%4. 8dE- 08
2. 10E- 06 1[ 00E;09 2.305-9@553505- 5 >,LE-04 12
2. 40E- 08 1l 30FE-06 00FE- 06/ Q0E-10_4 80F-10 13
3. 50E-09 7| 77E407 3. 73E- Q%63 10E- 11 6.46E-10 14
1. 20E- 08 6-48FE—07— 55F—06—1 044029649 15
4.63E-08 2| 23E506 3. 69E- 86517 60E- 10 1909E-J9 16
1. 70E-08 9[4TE-07 9. ©3E-07 4, 00E-1T 3. ©65E-10 17
2. 60E-09 3| 91E%07 1. 10E- 366° 60E- 111 8%6bE-10 18
1. 60E- 08 5[ 07E,07 1. 30E- G, @. 70E- 11 6,4PE- 10 19
2 G55E-09 1L 20E-06 86E-07 5 60E-11 6._85E-10 20
1. 15E-08 1| 17Es06 d. 44E- Qib.sia 35E- 10 6.80E- 10 21
7. 60E- 08 9-60F—06—3—70F-—06—1—560E-09—34—206FE-48 22
1. 85E-08 5| 11E207 J. 95E- @%-58% 00E- 1|1 9920E-10 23
1. 50E- 08 3[70E; U6 2 30E- 8%6%‘90E 10 bb§85-10 24
9. 30E- 09 4| 00E%06 4. 30E- 00E- 10 _1.3DE-d9 WO
2008/ 024494 Pcn/uszoo7/01§mgﬂ 78 [00166] Al of the
pat ents an Jr'}uhl 1 c fl ons r~| t ar~| har ai n—are—Her eby
i ncorporated by rdferene@sin theijr entéret|i es.

13 516.621 0.05

14 506.582 0.10

15 573.717 0.16

16 545.663 0.04

17 493,583 0.06

18 559.69 0.03

19 558.658 0.05

20 516.621 0.14

21 573.717 1.50

22 587.7 0.05

23 433.531 0.19

24 587.7 0.20




Equi v

al ents

recog}ni ze,

WO

or

[00167] Those skilled in the art wll

be able to ascertain using no np
R&98xperi nentation, nmany equivalents to P
speci fi c enbodi ments of thée® nvention

re

t han
(L/US2007/018784
descri bed

herein. Such equivalents are intended to be
enconpassed by the fol |l oy,pg. clainms. WO 2008/ 024494
PCT/ US2007/ 018784 79 1 A r‘nrr'nmlrrl of the formila A:
0 RXacky ' -| O PRI Al RZukift) e/l Ahar fad@in i ca| | .
6 l6 yalubility (ug/mlL) : : I\Mn-Spec Protein
C°“I‘\§’°““d accthrabl e kal®? ¥er eoi soner, or [hyHir A¥EIMEr EOBinding | Binding
o. . : . .
WRRKE el MBroa | i1Rex | PV Al s |RAidp |Skinart|ed ofer om | Ower (%)
al-kyl—| ower al ke ver—al Kynyl — mherein the
1 | ower{ al kyl| ~1.66oper al kenyl | ead [[owess al kyswyl | may be
opttonatty—psubsttutet—wthronre—of—rorethatogem;
2 | ber| #Koxly, ! 1hydrigiy| e’ NOZ,5%arri no, acyl ami ho,
; am_do|, c%rboq¥|, and alkyltnlgg R3 1S Slelectefd from
| SWr aﬁkyl, Ower aI<enV| ana'iover al kiynyl , fherein
4 the lower al kyk, | obfyer al kenyl, and | ower al kynyl may
be optionally substituted wilth one or e__hal ogen
5 | over| adssoxy zs.pydromy| 8y NO2,sparfi n@s acyihaar No,2364 97.4
am-do—earbpryH——tand—al-ky-hi-o—A—+s—Nieo—GH—B—+s
6 N,4.3C-|H, 280- ([SO28R#), of C-CO{R4; D is N| CH,
CSo2= RL‘L? —CECOR4 ET3 Nor & H—wherernyonty
7 offedof A B ®YE| may be N, and ong of Bflor Dip 235 98.2
C,[SP-R4) pr. CICO-RfE R& 1[s a grjoup having tpe
43. 4 : 4. :
8 fo%rrul a5 -ngig-gﬁm, 442 976
9 55.1 609 | 133.26 9.83 9.8 35.85 99
10 48.97 89.9 98.8
11 6.87 30.53 3.86 > 50 > 50
12 22 55 0.8 97.5
13 10.6 36.67 12.66 16.58 5.95 91.15
14 2062 | 4875 9.9 97.6
15 8.45 40.65 110 30.76 34.03 8.78 84.48
16 2.65 4535 > 60 59.85 9.72 89
17 4048 | 39.44 1.08 6.83 36.5 98.4
18 4.11 46.29 44.08 32.99 22.15 90.55
19 786 | 44.82 22.43 23.99 15.5 89.55
20 90.9 933 7.4 96.3
21 26 1115 47 34 68.4 92.9
22 0.8 88.45
23
24 >116.7 | >124.4 6.6 84.5




-N(R42) (R43),
-N8R46)2; R4l is selected fromC3-C6 al kyl,

Raa

(CH2) x -

N R45

(CG2)y an

d

we2 (@@5{42% -QH, - ( CH2) - N( ( R51) and PCT/US2007/018784
-(CH2), - N(R52) (R53) ; WD 2008/ 024494 PCT/ US2007/ 018784
80 al kenyl, alkynyl, aral kyl, aryl and a heterocyclic

group; R52 and R53 are talakbqen3 together with the

nitrogen to which they are attached to form _a 5- tao
7-lmenber etl ri ng whi chpis Shbsppiait ed afpgg T i [ng CheenipEyfoxicity
Compoungj |t P! e or If:‘?%: OXO hgha@uPs amchamhi Ch Be@ye Opft-+o nn(ﬂ‘"‘“‘”"’

cdnt' &R a| f UFeRer hetGuiat pmIi€a@ may b@so(Ma)ptl @m,aM)y LCso(M)
substTtuted—wthupto three—substituents—setected

' friof®Bo] CN, N, oxo, pl R§¥E10cyicl 64591 || al kenyl ,
allkynyl . aral K aryl, and a _heterfc Ilg gro a

2 s %‘2 %6 ?‘yG sel ect ed| f PRI Ky 3{% g 578 Foseos
CZQ%(% Q% yI , R43 is|sel ?}ed fg%gogl Ky

3 . 2 ' 07E1 5, > .E-04
- EEAT Ryl - RECATkyd C?-Oﬁalkvﬁc al ki Al k(o CPH

s CJ- cealdsy @.IUKEQ63| kyl ) (O af kylods-09 S6IE-00 | ~5E05 | >1E-04
c2 f"RaI !/\\1 CI_IZ( O-a |/\I| \ al \l| O al |/ l|

5 -(CH-IZQEaDSN H)1 29%50k) and84E{)<CH7) a6N(IIQ52 (RSZE)09 RA41E®4 | >1E04
sgiected—{tromis sgtected—romthegroup—consistingrof

6 - (|CHSOEEN RIZQE(QQ'S , - (CH2) r SREERD) - |( CHZ9ESE( Q) R14,
(é;:%.g e le) R%l F(CHRZ) T J(g)-(%HZ‘ S

7 (ot Ef-:b_SQ o Ed_m N(R 12 @Fsl) bok-oo

8 '(Cla'!%aar-og Chigges (O R14, epch B'oi S| i gggpgndent |y
sdlecte romH ajkyl alkyl-Oalkyl alkyll-O aryl

9 allkemdos fl kyreydy, cycizgad kil 11yl oal kedyb, [asadBey! | >1.6-04
afpH—ahe—p—heteroeyeHe—group—each—RiZ—and—RI3—ar

10 i rjdegerdent Isyes®l ect ed from Biaokaloky| |, Z.Moj: kyl ,
cy[ct oatrkenyt; dle —Oatky[, akyt=0-aryt; kKenyt

1 al |k QP08 3|1@<Eyq aryl  and| a !-00E-0 2.30E-08 2.50E-05 | > 1.E-04

12 2.40E-08 1.30E-06 5.00E-06 1.00E-10 4.80E-10

13 3.50E-09 7.77E-07 3.73E-07 5.10E-11 6.45E-10

14 1.20E-08 6.48E-07 1.55E-06 1.04E-10 2.90E-09

15 4.63E-08 2.23E-06 3.69E-06 1.60E-10 1.09E-09

16 1.70E-08 9.41E-07 9.63E-07 4.00E-11 3.65E-10

17 2.60E-09 3.91E-07 1.10E-06 6.60E-11 8.60E-10

18 1.60E-08 5.07E-07 . 1.30E-06 3.70E-11 6.40E-10

19 2.55E-09 1.20E-06 6.86E-07 5.60E-11 6.85E-10

20 1.15E-08 1.17E-06 9.44E-07 1.35E-10 6.30E-10

21 7.60E-08 9.60E-06 3.70E-06 1.50E-09 1.20E-08

22 1.85E-08 5.11E-07 2.95E-06 5.00E-11 9.20E-10

23 1.50E-08 3.70E-06 2.30E-06 1.90E-10 6.20E-10

24 9.30E-09 4.00E-06 4.30E-06 2.00E-10 1.30E-09




het erocyclic group; or R12 and R13 nmay be taken
together with the nitrogen to which they are attached
WO 0008024434 to 7-nmenbered ring which may opti onedT/¥S2007/018784
contain a further heteroatagsh and may be optionally
substituted with up to three substituents sel ected
fromhal o, CN, N2, oxo, alkyl, cycloal kyl, al kenyl,
[00166RI kynwil ofitiel paténts any IpubBeutions Retd heyic hiecchgedy fricogRedted by
R14 is independently selected fromH, alkyl, -OH,
referenceynghqyenticeitesar y| , - 0-aral kyl, -al kyl - O al kyl |
-al kyl -0-aryl, alkenyl, aIkynyI, cycl oal kyl ,
cycl oal kenyl, aral kyl, aryl and a heterocyclic group;
gislto6: risOto6; sisOto6;, R45is
Equivat@itected fromis selected fromthe group consisting of
WO 2008/ 024494 PCT/ US2007/018784 81
[001 67]"\|( CHZ)I“hoéE( @l‘lédci'ﬂzt}le Wﬁb %W lor @@%(&H@s&‘énaln usmg no more
(R22) ( . each R21
than roumweqx@nUmnuayomenw mlvfaiemm tdl thalsp@y:iﬁc qnlkgdlme)atalolfyhe, invention

al, k cycl oal kyl . .
deserib iokgly 1By PaviuRERR g1 iniePore s S ERERet e tedolpyigg glaims.

each R22 and R23 are independently selected fromH,
al kyl, cycloal kyl, cycl oal kenyl, al kyl -0 al kyl,
al kyl -0-aryl, al kenyl, al kynyl, aralkyl, aryl and a
het erocyclic group; or R22 and R23 nay be taken
together with the nitrogen to which they are attached
forma 5- to 7-nenbered ring which may optionally
contain a further heteroatom and nmay be optionally
substituted with up to three substituents sel ected
fromhal o, CN, NO2, oxo, alkyl, cycloal kyl, alkenyl,
al kynyl, aral kyl, aryl, and a heterocyclic group, each
R24 is independently selected fromH, alkyl, -OH,
-0-al kyl, -0-aryl, -0-aralkyl, -alkyl-0Oalkyl
-al kyl -0-aryl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl, aral kyl, aryl and a heterocyclic group;
R25 and R26 taken together with the nitrogen to which
they are attached forma 5- to 7-nmenbered ring which
may optionally contain a further heteroatom and may be



optionally substituted with up to three substituents
sel ected fromhalo, CN, NO2, oxo, alkyl, cycloalkyl,

w@bdosng4494 al kynyl , aral kyl, aryl, and a het er oRgT/UB2N07/018784
group; tisOto6 vis I9to 6; wis Oto6; xis
or 2; yis 1 or 2; and R46 are both selected from

1
C2- Coal kyl - O C2-Co6al kyl . 2. A
C%‘B%‘H@n‘gﬁ%‘? oé'{“él?"ﬂ'ﬁgl having the formula A': 0 R2 Rl
"OHN NR3 S2- R4 (A 20087 024494
PCT/ US2007/ 018784 Rr82 R'P‘ | ofver al kyl; R2 and R3 are
omIFo

i ndependently sel ect ey r al kyl, and | ower
al kenyl and | ower aj SN rein the | ower alkyl,
| ower al kenyl, and Jo al kyngt may be optionally
substituted with onefor nore hal ggen, | ower al koxy,
hydr oxy, CN, NO2, am no, acylamn )am' do, carbonyl,

orprarfE A kA Pigh S i GG R

R' is loamtlalkyI\( R46) 2; R41 is selected from C3-C6 al kyl,

R%is sel%%te%Sf?(lm){ ower alkyl 19&%3 zllllkelz\lll(y|1_|)a1(1dR 150]\336r 21rf<(§lnyl 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 selected from lower alkyl, lower alkenyl and lower alkynyl, wherein the lower alkyl,
lower alkenyl, and lower alkynyl may be optionally substituted with one or more
halogen, lower alkoxy, hydroxy, CN, NO,, amino, acylamino, amido, carbonyl, and
alkylthio;

A is Nor C-H;

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

Dis N, C-H, C-(SO,-R*) or C-CO-R%;

Eis N or C-H;
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:

NH-R
NR®HR®),

J— R44

(CAy),

NR*),;
R* is selected from C3-Cg alkyl, C,-Csalkyl-OH, -(CHa),-N(H)(R*") and
-(CH)-NR**)(R>);



-(CH2)0- N(R52) (R53); R51 is selected from al kyl,

cycl oal kyl, cycl oal kenyl, al kyl -0 al kyl, al kyl-Oaryl,
w@bdosng4494 al kynyl , aral kyl, aryl and a het er ocRCI/U82007/018784

group; R52 and R53 are takem together with the

nitrogen to which they are attached to form a 5- to

h titut.ed at b
RN fiomy bl BT HE &ty opt Ponal Ly
R@"Hnﬁ'li">3 ﬁrefth'lfénhsgetﬂ&tv@iﬂpﬁﬂé QS t@%l&e{heypﬂ%'aﬁﬁ‘@ieh)fo form

substituted with up to three substituents sel ected
f r anh-hal7enerabéred N@ whaohas sabskipited aiyx:rhm&lydn wHh ket two

2 45 S0 0y RIS o oy
@@hzhw su@StﬁH&leu oI tfires QLRGN sre%‘teﬂlﬂ‘dfﬁ halo, CN,
C2- Coal kyl - NH- al kyl Coal kyl - O-al kyl, al kyl - CO2H,

C2-NiB g lokgJ alkGHY @cixiallel)a(ll&rall lajkynyl, aralkyl, aryl and aheterocychc
C2- Cbal kyl - CH2( O al kyl ) - al kyI O al kyl
- (G- N(H) (R51) and - (CH2)"-N(R52) (R53); R44 is
pgot@d fromis selected fromthe group consisting of
-(CH2)d-N(R12) (R 3), -(CH2)r N(R')-(CH2) SC(O) R14,
2 is sel¢@p@rqmQiylRing, C,- Cédlk—jﬂ)@-@(l@) (CH2) SOR11,

i s@%&%&%&'@ﬁ%?ﬁ%&ﬁyﬁqqﬁ@fﬁ%ﬂaﬁ@%ﬁ%ﬁ K

Cy- @ h@@lcefrto‘ S1R9D (- chbe}’Cz g@m%atc@z(@j lﬂlé}rl) -afdyid-allyRr yl

kenyl glk ynyl, cycl cycl oal kenyl , aral'kyl,
(CHI))fiN(Hb(R ahét@Iéz)le(Rc)(Rgr)oup, each R12 and R13 are

d f H | k I | kyl
R* is syRSEREPRIR sebo8F hOR B g CombiRe i oyt Cal kony!
(CEYENIR! yaahal (e, N’(RV‘) (@), @(ogﬂ E(@H%UO(O yRitoup; or

etakento et t he nltrogento

-(CHbi-EXO)-tlehf2) R a-t(CHch@dob-é@Ph)aN@ X(B ¥-amdrbered rin
oo "’ I further h and
Qna contain a urt her et er oat om an
(Cﬁﬁﬁ@gﬁ%g?@ 11y substituted with up to three
4t 14iABend@l LRIl ffﬁﬁlﬁ ) Bobityl, GhtyL-NCRy Dy 8L,

cycl oal kyl , al kenyl, al f aral kyl , aryI
he tadicenyyly elkiyoyly pmlpﬂlkﬂa@wlcrailﬂenwk aralkd pasbitiandtd lyet@recmed
fromH. alkyl, -OH -0-alkyl, -0-aryl, -0-aralKkyl,

- al¥MP 0 al kyl, -alkyl-Oaryl, alkenyl, alkynyl,
63¢hIFOALKY R are independently selected from H, alkyl, cycloalkyl,

cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R'? and R'? may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl, alkenyl,

alkynyl, aralkyl, aryl, and a heterocyclic group;

each R'* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

gis1to6:

ris 0 to 6;

sis0to 6;

R* is selected from is selected from the group consisting of



cycl oal kenyl, aral kyl, aryl and a heterocyclic group;
gislto6: risOto6;, sisO0Oto6;, RI5is

waedsoeads fromis sel ected fromthe group consPEI/UROTH18784
-(CH2), N(R25)(R26), -(CH2B1 N(R21)-(CH2)w C(O R24,
-(CH2), C(OR24, -(CH2)r-C(O-(CH2), OrR21,

- t - - v O (CH2)w
(R Rl AR YD) BT RRN Ry SEeDecea rom 1
(cﬁbkyj (c@)lqd(og{%l kyl, alkyl-0-aryl, alkenyl, alkynyl,
al kyl, cycloalkenyl aral kyl, aryl and a

hmheR ow@ﬂcpgndgnbmg ec@dd}onﬂeﬂz abkyl) ammalé;yl alkyl-O-aryl,
d | d f H . al k
o SR oY BGk A eyt Aeas s nd Shefdigpyetic

., aral kyl, aryl and a heterocycllc group; or
R2 and R23 may be taken together with the nitrogen to
pach@®” ahd R “zare indepersienty Seiecmchfrém H,alkylneyeteatied, ri ng

e BloABe ok b SR St kT T 2. 91 SRt
subgtdrbdiRnt %rcﬁ.l?l SCREGnf W%‘ﬁ?'b@ tak@f}lto%@%r wthQhe ?Htl‘ééén to
cycl oal Kyl , kenyl , al kyny aral kyl, aryl, and

hetwelnicly yhﬁlylace aftachigs foemehS-Ro Z-hemberde peg sdunch Iyajseptcmlaklyi

it S LA e o Bl
cy GhRalskddtituentyselRRKRINY halodCRL i<nd o), ¥ikyRRYcIBalkyl
hetor ooy el e 0 3088) 624404 Bt LLa00% axt 784

84 atkemyhiableyosll, eiatieylyvirylc Andrahetoracydivagrbyp,cont ai n a

Gl geempeu B Be e i PE 3P DL SO ik, RErab o

NOQO araik@], akyub,alwclan@liwhryl aHeRY lalkyaylkwal&alkyl
ar al kyl aryl and heterocycllc group; "t 1s 6;
v ioychalkeny; aralkyﬂglryjandagreterqpyplgc grogp; 2; y is 1 or 2;

ﬁ and R* taken together with the nitrogen to which they are attached form a 5- to

7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,,
oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;
tis O to 6;
vis1to 6;
wis 0 to 6;

xis 1 or2;

yis1or2;and

R* are both selected from C,-Cgalkyl-OH, and C,-Cgalkyl-O-C,-Cgalkyl.

2. A compound of claim 1, having the formula A':

0 R2
R1
SO HN =
N
\N/N /
R3
SO,- R4



R46 are both sel ected from C2-Cé6al kyl - CH, and
C2- Coal kyl - O C2-C6al kyl . 3. The conpound of claim 2,
whansiogabhe formula A2z ~OHNiI N jfIN' N/ BORUSRA7/018784
(A2) or pharnmaceutically a&eceptable salt,
stereoi sonmer, or hydrate thereof, wherein R4 is a
g’ havi ng the fornmula: -NHR41, -N(R42)(R43), -N
R is lower aljeyly (CH2)X -N R45 (CA2), and -N(R46)2; R4' is
3]
R’ and R LI%QBMCB%%M?’%IE)QQ(; ?ok’ﬁ’f_o?vepglkﬁg %H% %dz\’ge?g%kg)nyl al%l lower alkynyl,
wherelrsibb mgrchll{ylplnwat klj(bnyl,cqwl lo‘ablkglkyn}d yrmydaldpanyally substltuted with

al kyl - O al k I ary | ken;
one or %Pr&wgen’a‘f’ et g hw&oéyoé%N e Pt gpacykgé érﬁ’&“ﬁ@;’ocafbonyl
and alk@ftfol aken toget her with the nitrogen to which they are
attached to form a 5- to 7-nenbered ring which is
R* is a grobs hating &t fatmalar i ng carbon with one or two WO
ﬁ%ﬁg{@ZM% PCT/ US2007/ 018784 85 optionally
g ituted with up to three substituents sel ected
g{wg‘]@%j) CN, N2, oxo, alkyl, cycloal kyl, al kenyl,
n) ‘ar al kyl, aryl, and a heterocycl ic group, a
R42 is selected fromal kyl, and
?f" O-alkyl; R43 is sel ected from al kyl,
Kyl - NH-al kyI , C2-Co6al kyl - O al kyl, al kyl - CO2H,

C2- a kyI ,CH( O al kyl) (O al kyl ),
C2- kyl - CH2( O al kyl ) - al kyl - O al kyl ,
—N R4
AN
(Chy)y and
-NR*),;
R* is selected from C3-Cg alkyl, C,-Csalkyl-OH, -(CH,),-N(H)(R®') and
-(CHp) NR®)R>);

R is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,

alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
°2 and R are taken to gether with the nitrogen to which they are attached to form

a 5- to 7-membered ring which is substituted at a ring carbon with one or two
oxo groups and which may optionally contain é further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN,
NO,, oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
group,

aislto6;

R* is selected from alkyl, and C,-Cgalkyl-O-alkyl;

R* is selected from alkyl, C,-Csalkyl-NH-alkyl, C,-Cgalkyl-O-alkyl, alkyl-CO,H,
C,-Cealkyl-CH(O-alkyl)(O-alkyl), C,-Cealkyl-CH(O-alkyl)-alkyl-O-alkyl,
-(CH)-NH)R™) and -(CH2)-NR™)R™);

R* is selected from is selected from the group consisting of
-(CH,),-NR'*)(R"), -(CH,),-N(R'")-(CH,),C(O)R", -(CH,),-C(O)R ",
-(CH2),-C(0)-(CH,),0R"", -(CH,),-C(0)-(CH),N(R *)(R "), and



-(CH2)a N(H)(R51) and -(CH2)a-N(R52)(R53); R44 is
selected fromis selected fromthe group consisting of

WO @BRYIN(R12) (R 3), -(CH2)r N(RL1') - (CH2) SC( Qr&wS2007/018784
-(CH2) g- (O R14, - (CH2) r CB8) - (CH2) SCR",
-(CH2)IC(O-(CH2), (R 12) (R 3), and -(CH2)rO(CH2)S

R t<ipienenestupisslecl gt Hoate ) ulSTSERER, piSTRRYY
Cy Ghiaakk ﬁlk’ yn§gly Gif&@ilkﬁn&’yl'olo aﬁ‘l(éi‘ilyl( Y&alka?% é&glr egfélda Reterocyclic .

het er ocycl |c group;” each
|nd§@qndently sel ect ed froan al kyl, cycl oal kyl

%@ﬁ?? B ieg ShdSYepdendly Rlecte bt %@vﬁy' 61°§hi¥$ny'
R1Z SRANELA, ARy @eauzqua@ SUBNgleil GOSN a

t hey are’attached 7-ménbered’ ri ng
V\/n umtermho gtaupnar RY and &\t lamayl bataﬂ(an tc@rheh mtdankmmganw

e ol Qe B o Rmeihd ot B ic i apigpelly

Cy Q:Ioﬁﬁillﬂ(é/ FurttRt K@(Bﬂbkﬁon@ﬁr@ﬁ)@ be af)t%ﬂﬁl/l& sutitlted @'ﬁﬁ up to
het erocyclic group; each R14 is independently sel ected

fr dhlrebl subatlkqdnts seleted fmmahklyl CN; DOay gilo, alkyhcyeladlky), alkenyl,

k ryI al kenyl, al kynyl,
?ﬂl ai‘r%l‘lyk a}/)@y@dgaalileﬁgﬁwcwg Wy | aryI and a
@&W‘@w&hélfena&ﬁ%ele@temﬁ&n Hoafkyl, -OH, SOQIKY, ©-aryp is O
6; R45 s selected fromis 5él ecfed fromthe group

COHQ -aralkyty -akyl-Qati)ly-alyREsyRa%enyl, @lkmylycycloalkyl

N CpalkE rplkob v e 1t TERE, ( o) w

glﬁﬁ?g)&@S) -(CH2)v O (CH2), C(O R24; each R21 is
i ndependently selected fromH, alkyl, alkyl-0alkyl,

als@to-®@-aryl , WO 2008/ 024494 PCT/ US2007/ 018784 86

1(‘gro(##o; _each R22 and R23 are independently sel ected
ISoMO9s al kyl, cycloal kyl, cycloal kenyl,

3 is s@lbdi¥d frohAk KMEete@eri}ﬁ' th@gﬁfu)ﬁ'conﬁktﬁi@’ﬁf' al kynyl ,
(CHZ)V-N(R£ 502, {(Chay, N(RZ)-(CH) C(ORY, (CH COR?,
-(CH2)-C(0)-(CH,),OR”', -(CH,)-C(O)(CH2),-NR™)(R™),
-(CH,),-0-(CH2),-C(O)R™,
each R?' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;
each R*? and R> are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R and R* may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl,
alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group,
each R* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl;
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;



het erocyclic group; or R22 and R23 may be taken
together with the nitrogen to which they are attached
WO 0008024434 to 7-nmenbered ring which may opti onedT/¥S2007/018784
contain a further heteroat®m and may be optionally
substituted with up to three substituents sel ected
rom hal o,. CN, . NO2, 0x0, k al k al ken
JrrRgyted ting s may G tonafy St inriiBi e coup Bt Baanpe
B%l’ﬂodaﬁy sﬁl?s%l@tﬁgd}j fithlup tg %g?g §1ﬁf§t1{u'é9@séiect@(11 %o l;/a‘l(g'l CN, NO,,
oxd, iyl @yaloalkyl, aaﬂlteemyla kyayk yrajity), arylc hrobd Ihyllerocycllc group;
%éJ kenyl, aral kyl, aryl and a heterocyclic group;
R26 taken together with the nitrogen to which
Lheyipse attached forma 5- to 7-nenbered ring which
may optionally contain a further heteroatom and may be
opsi0doél |y substituted with up to three substituents
| ected fromhalo, CN, NO2, oxo, alkyl, cycloalkyl,
xis 1 obfkenyl al kynyl, aralkyl, aryl, and a heterocyclic
ylsloﬂﬁ%ﬁﬁ tisOt06 vislto6, wis Oto6 xisl
or 2; yis 1 or 2; and R46 are both selected from
R* are mmG@Ebwyllﬁoﬁi-ICziﬁaaﬂkQ]zO%ah&(}b-C@lﬁQl—@ﬁézl-@gaﬂkyl 4. The
conpound of claim11, having the fornmula Bl: 0 R2
RINOHNT i N\ ~N~- N R3 02- NH R4l (BI') wherein,

3. TheQonPoahdBE & o hdvingAhs eithiM &,:sal t, stereoi soner, or
hydrate thereof, wherei R is lower alkyl; W
2008/ 024494 PCT/ S2007/ 918784 87 wherein the | ower
al kyl, | ower al kenyl ,H \'\/lver al kynyl may be

optionally substitute \N’N\<\\

SO,-R*
(A2)

or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R* is a group having the formula:

-NH-R*!

NR®)RY),

J— R44

\
(CHZ)x

b

N ke

),

NR™);
R* is selected from C3-Cg alkyl, C,-Csalkyl-OH, -(CH,),-N(H)(R>') and
-(CH)-NR™)R™);
R is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
R*? and R* are taken together with the nitrogen to which they are attached to form

a 5- to 7-membered ring which is substituted at a ring carbon with one or two



wi th one or nore hal ogen, |ower al koxy, hydroxy, CN,
NO2, am no, acylam no, am do, carbonyl, and
wa@bdogloed4app; R4’ is selected from C3-C6 al kyl, PCT/US2007/018784
C2-C3al kyl -OH, -(CH2)"-N(Hp$R51) and
(CH2) -N(R12)(R13) R51 is selected from al kyl,

ol ehgral b ﬁ&l”&gﬂ e bt Gy BRP T,
gr NO;, 0R3 2R }Bﬁfhl aéﬂg‘e "élﬁﬁi gﬂ’l% "‘%Igf' ahd'§ heterocgchc

nitrogen to whlcht ey atta rm a 5-
7-rgodpered ring which is substltuted at a ring carbon
W.th ope or two oxo groups and which may optionally
¢&ht 8™ a further heteroatom and may be optionally

2is Say&g& ﬁgﬁhtaqglmét{dhc'\%%gngy]t@ g@,l;ubst ituents sel ected

fromhalo al’Kyl , cycl oal kyl, al kenyl,

3 is selbdtydirbm k] @yCsalkylyWH-aknyd, @ -Bedlleyl ety alkyd+@O4H, a

%%11%1&31(% bl Ceferturicanpramtior Slvly "
(Cﬁl) KB RaNYahd - (@}ﬁgnNkRSZgzlqnyl aral kyl, aryl and a

éf erocycl’ic group: 2 and R23 may be taken
*is selgged frem igis¢lbctechfromi the grpmp coosistiigadf t hey are attached

-<c%§ﬁ-&ﬁ D CHer g, G e BB a1y
(Cﬁﬁbétd)} fiﬁﬁﬁ QR >N&H2)t -@(DB‘I(QIEZWG@?)'(RU? Bhg sel ected
al y cycloalkyl al kenyl ,

(CHi)lQ-(@Hg)s-ﬁ(@DH’(yJ aryl and a heterocyclic group; and

ashiRi}is iBgSpend it sORe Qdmgyhﬁh(yt Btk DA A s

r
' ? éa?l%n??l\lt(aﬂ(@?géggelan C)?.“lld%l%en}lﬁ(%rRS 1 i?@iR}ée{erocychc
selgsouped from al kyl, cycloal kyl, cycl oal kenyl,

Mo sl Sronlor bkend ol i
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R'? and R'? may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl, alkenyl,

alkynyl, aralkyl, aryl, and a heterocyclic group;

each R'* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

gis1to6:

ris 0 to 6;

sis 0 to 6;

R* is selected from is selected from the group consisting of
-(CH,),-N(R®)(R*), -(CH,),-N(R*)-(CH,),,-C(O)R*, -(CH,),-C(O)R%,
-(CH,)-C(0)-(CH,),OR"', -(CH,)-C(O)(CH2),-NR™)(R®),
-(CH2),-0-(CHa),-C(O)R™;
each R?' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,



WD 2008/ 024494 PCT/ US2007/018784 88 a 5- to
7-menbered ring which is substituted at a ring carbon
wWOwak/opaed or two  oxo groups and which may opt POTEE1097/018784

contain a further heteroat®m and may be optionally
substituted with up to three substituents sel ected
from hal o, CN, NO2, oxo, alkyl, cycloal kyl, alkenyl,

al IGIRYH>, aral kyl, aryl, and a heterocyclic group, a
otk a6 RIFR2 iR erﬁ%ﬁtl?écﬁedté@ﬁ%ﬁ@%ﬁl celaggned from

H, al kyl, cycl oal kyl, cycl oal kenyl yl - O al kyl ,
al koycloglkgnyi, alkal Qeailyyl alykQrayy]l, alkmaﬂka}lkynyé,ra}alkmln dryhand a

het 2 3 be t. .
F odREElf Ertbnal B P GCATRS ORATen Fdra i Y pistosgato
f orhigh freytade Zttﬂﬁ&pﬁfrﬁql 3-8 Y- BéredBiig UHidHOMAY b?/tlonally
contain a“further heteroatom and may bé optioha

subwniaing fetther hetexpatonp andimey be optiornallyenbwituted wthenb to

b s RuBginighis feted T nlox YN, N G A1SY, oy Bt
V | dkehyl %ll@»n 1 @Iallgyklearrgfnmh'ﬂgteﬁfcy@ﬁ@%rﬂh'\ﬁo the having a

structure se ecte NN O4 N

mitak R s indepeddetidly selecteddram H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

25 and R% taken together with the nitrogen to which they are attached form a 5- to
7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,,
oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;
tis O to 6;
vis 1to6;
wis 0to 6;

xis 1 or2;
yis1or2;and
R* are both selected from C,-Csalkyl-OH, and C,-Cealkyl-O-C,-Cgalkyl.

4. The compound of claim 1, having the formula B;:
(o] R2
R1

N0 HN =
N

LW

R3

Op,—NH—RA!

(B1)

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

R' is lower alkyl;



OON NNO NHS\N HW 2008/024494

PCT/ US2007/018784 89 0 RR R~ OHNiIi N \ WN// R3
W@2008/024494 R42 R43 (CO or pharnmaceutical |y acce@r/akioer/018784

salt, stereoisoner, or hydsate thereof, wherein Rl is

| ower al kyl; R2 and R3 are independently selected from

I | kyl d | | k I d | | k , .
wheg s et ey D ver gy apg iver alkarORSy boaPtaly substituted
Wit o AIGhEn IBKONRY h5UBRY] EN! KB, i) 2Pl amico,

more hal ogen, |'ower al koxy, hydroxy, N2, ”am no,
cartmayl, and alikyltlioi do, carbonyl, and alkylthio; R42 is

. sel d | kyl , . and. C2- kyl - kyl ; R43 i
R is sQEFELIEm ¢ O Py CeBo LR, RNy S ma <% 1S

(G2 ShabkshO-al kyl |, al kyl - CORH,

(C@i‘ %?ﬁﬁ -)CH?O Za kyla) (>c/> al kyl ),
B3 iC6elbttyd FEM2(1Kylatycjdadlkyd) dygloalkeayl ylkyl-O-alkyl, alkyl-O-aryl,
- a- N 51 nd - a- N(R52) (R53); R22 and R23
o Ik Bl arod o Andi Rshs R S p: eyt oal Kyl
RITA IR R gi¥%hicen t@k&}iér'@t@{ﬂgﬂitro kY Whidtth¥y areditii&iddlto form

al kynyl, aral kyl; aryl and a heterocyclic group; or
R22 artd 7RE@mbergd bieg wditanis salgptitited atvi 1tikg ¢areomwith ogeor twe

O Bt RS S5 BT it RSl o
MBYopfi8nally substituted with up to three substituents selected from halo, CN,
NO,, oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic
group,
ais 1 to 6;
R* and R? are independently selected from H, alkyl, cycloalkyl, cycloalkenyl,
alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
or R?? and R* may be taken together with the nitrogen to which they are attached form a 5-
to 7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,, oxo, alkyl,
cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group; and

vis1to 6.

5. The compound of claim 4, having the formula B;:

(o]
|\ HN
7 J\%
\N/ \&\

SO,—NH—R#
- (B2)

wherein,
R* is selected from C3-Cs alkyl, C,-Csalkyl-OH, -(CH,),-N(H)(R®") and
-(CH,)-NR™)R™);
R is selected from alkyl, cycloalkyl, cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;



optionally substituted with up to three substituents

sel ected fromhalo, CN, NO2, alkyl, cycloalkyl,
w@bdosng4494 al kynyl , aral kyl, aryl, and a het er oRgT/UB2N07/018784

group; and v is 1 to 6. 888The conpound of claim?7

having the fornmula C2: LO HV N N SO2- N R42 R43

(o RBR T FHpaTSb RER BB S i amysin one o o
20 : [

oA R SR o Sy S e
(a:|2 E(gptiolﬁimlt-lfubsﬁmté@giaﬂﬂklyﬂ) fcgliﬁ@ls?gtwll@;(tﬂekckqdl from halo, CN,
By AR RIS Aikeaes) ik RessdHoay. snd s hatemocpsc
ar e;rhipdependent |y selected fromH, alkyl, cycloalkyl,

cycl oal’kenyl, alkyl-Oalkyl, alkyl-Oaryl, alkenyl,
alikymy6b; aral kyl, aryl and a heterocyclic group; or

R and B Rl B SRR Sclh Lo heoeT
alkyl-O%i;ﬁEal@ﬂO%l‘, Qﬁéﬁyv'lgﬁlggtﬂ{lia%r?lggl B bheh h@t%fo%k@l’f’é Sdupnd

e “optiodna wth up to three
or R? muliR¥ ntaydettakenddgetharwviflr themttedgen taOMhichi@Rey avx attachked form a 5-

o oGRS Rinty P Tt

optiona®lf sGEhRinied withh® b ko CutRriflehtd SLILEed BBhAIEIE TN, oxHilkyl,
NO-~O/ NO \ N\ NH

cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group; and

vis 1to 6.

6. The compound of claim 1, the having a structure selected from:

Q

N ]
N | \ N\/\b
N/ == \ o N \\o
/ NH \\



NNO NHO N/\V 1 OIINOHNN I'II, N,,NO | N
ONH\gN~ O-$=01 \ \O NNN\ HO 0 O- WO
wQoe8N2R4494 PCT/ US2007/ 018784 91 o O N PO NpCT/NS2b/018784
NOOO NN OO0\ \\ NOw0 O

o (C)

or pharmaceutically acceptable salt, sterebisomer, 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 selected from alkyl, and C,-Cgalkyl-O-alkyl;

R* is selected from alkyl, C,-Cgalkyl-NH-alkyl, C,-Cealkyl-O-alkyl, alkyl-CO,H,
C,-Csalkyl-CH(O-alkyl)(O-alkyl), C,-Cesalkyl-CH,(O-alkyl)-alkyl-O-alkyl,
“(CH)-N(H)(R*") and -(CH2)o-NR)R™);

R* and R* are independently selected from H, alkyl, cycloalkyl, cycloalkenyl,

alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;

or R* and R* may be taken together with the nitrogen to which they are attached form a 5-

to 7-membered ring which may optionally contain a further heteroatom and may be

optionally sﬁbstituted with up to three substituents selected from halo, CN, NO,, oxo, alkyl,
cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group; and

vis1to 6.

8. The compound of claim 7 having the formula C,:
o}

I\ HN —
0 M N
SOp—N— R42
43

|
R (C)

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



OVOOHN s N" HNNN1 001 NNO N1 0=5=0 N

111 NN COHN O and 10. The conpound of claiml1,
whawsogiabhe formula D: WO 2008/ 024494 PCT/US2007/018784

PCT/ US2007/ 018784 92 R 11@HN i R3 p2, Raa oHz)X

(DI') or pharmaceutically acceptable salt,

R is s§hiibf BoRAEH CRE ke SHouberbetet G it over
- T SR R A O e ©

-(CHe)a«b{ﬂli)(&?é)l dngd -&EMQ&-N((R?ZQ(RSW th one or nore hal ogen,
R and UL REOX VA0 OV N STLIR:) BEXLANLAR
alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a heterocyclic group;
or R and R* may be taken together with the nmitrogen to which they are attached form a 5-
to 7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,, oxo, alkyl,
cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group; and

vis1to6.

9. The compound of claim 1, the having a structure selected from:



R44 is selected fromis selected fromthe group
consisting of -(CH2)g-N(R12)(R 3), -(CH2)r

WORREDHLH2) SC(O R 4, -(CH2)qg-C(O R14, PCT/US2007/018784
-(CH2) r (O - (CH2) SOR', - (CMR), - (O - (CH2), N(R 12) (R
13), and -(CH2)ro(CH2)S-C(O R 4, each R' is
i ndependently selected fromH, alkyl, alkyl-0alkyl,

al kyl - 0- aE$ % al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl , aral kyl, aryl d a heterocyclic group;
each R12 R13 are i ndependently,.selected fromH,

al kyl , yl cycl oal ken§

cy | - & al kyl,
. % ,ignyl and a

al kyl - al keny\, al kynyl ,
eyl i c\group; 2 and R¥37Tay He Haken
e nitrogep—6 Which thdy are attached
N 7- nenber ed Lfng whith may optionally

a further heteroa afd may be optionarty

sybstityted with up to three supstituents sel ected

from hal o, CN, NO2, oxo, alkyl, cycloal kyl, alkenyl,

al kynyl, aral kyl, aryl, and a heterocyclic group; each

R14 is independently selected fromH, alkyl, -OH,

-0-al kyl, -0O-aryl, -0-aralkyl, -alkyl-0O alkyl

-al kyl -O-aryl, al kenyl, al kynyl, cycl oal kyl,

cycl oal kenyl, mral kyl, aryl and a heterocyclic group;
is 1%o0 g: is O to 6; is Oto6; and x is 1 or

AQ 2008/ 024494+ PCT/ US2007/ 018784 93 11. The
\@f claim 10 havijng the formul a . OR R
Ni N N R3 0%, D2)

L /0 HN
/ \//s/ \N P N /

10. The compound of claim 1, having the formula Dy:



or pharmaceutically acceptable salt, stereoisonmer, or
hydrate thereof, wherein R is lower alkyl; R2 and R3
wae@siondependent |y sel ected from | ower al kyl, BOTUSZINME018784
al kenyl and | ower al kynyl, 92wherein the | ower al kyl,
| ower al kenyl, and | ower al kynyl may be optionally
substituted with gone or re; hal ogen, | ower al koxy,
hydr oxy, CN, NQO2, a\rﬁncbiN)a{.l;(fF%m no, am do, carbonyl,
and al kylthio; R~ i € ectrg\'_é romis selected from
the group consi sti )q N(R12) (R13), -(CH2)r
N(p 11)-(CH2), SC(O 4, cH3) g- C(O) R14,
{11, AGH),-C(O-(CHR), R
12) (R'), and -(CH2)Y®® S““C(O) R14, each Rl11 is
i ndependently sel ected fr H, alk al kyl - G al kyl ,
aIkyI-O-aryI al kenyl, al kynyl , béﬂoalkyl
or pharﬁﬁ%u@i@ély taﬁ'i'é %El‘f%‘tere&&}fhera&%ﬂrﬁét Eéb‘fy&hérem group,

ar’e i ndependent’ly ected fromH,
R' is londekglkyl; cycl oaI kyI cycl oal kenyl , aI kyI O al kyl

R? andﬁ% k%? B’% r%l&nt@f %tégoﬁoxahg\x%%a&k o ad]lh}gélleb%lﬁ%léh @ﬁ(ﬂ] Fowaer alkynyl,

t a .
wherelﬁ ﬁ’lg%\bﬁr allWl 1*6\%@ SIkBihy1T Qﬁlelewtepalkwpl %&gﬁm@ﬁﬁlgﬁu;)?ﬁhﬁg with

7-menbered ring wh tion
one or mom}milcrgea Ibmet hl&ox Yy ditydroags Oy, MR, amiyo bae ytamiino,reatilg, carbonyl,
hstituted with up to three substituents sel ected
muiﬂkVﬁ@ﬁahalo CN, NO2, oxo, alkyl, cycloalkyl, alkenyl,

s s@l'egt)é@l‘ljom Risalbét¥d frof the (ﬁfﬂ)%oﬁs@t%g%ﬂi’cyd i c group; each

I's I ndependently selected fromH, alkyl, -OH,

(CHa)qm(Ryﬁ)CR”)o (&Hg)NR' b)-(ﬂ%&DsWO)R”,aK@Hb)a@(@DWI

(C@;c&{;? &ﬁ 6R“?L¢%¥ C@Sih@%ﬁ@%ﬁﬁ g ycI ic group;

(Cgﬁy@(@;}i%lpcg R#is O0to 6, sis O0Oto6. W
08/°02449 %c¢7uszoo7/018784 94 12. The conpound of
eachi R iglindepandenttyresleictadrfrdra Hpalkyl, -alkyl-OoalkM, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic

group;

each R'? and R" are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R'? and R'? may be taken together with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl, alkenyl,

alkynyl, aralkyl, aryl, and a heterocyclic group;

each R' is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

qislto6:

ris 0 to 6;

sis 0to 6; and

xis1or?2.



N N SO Rao (D3) or pharmaceutically acceptable
salt, stereoisoner, or hydrate thereof, wherein R44
WO 2008048t ed fromis selected fromthe group cPCBUSI0TIS784
of -(CH2)g-N(R12) (R 3), -(@#2)r N(R 1)-(CH2) SC(O) R14,
-(CH2)g-C(O R14, -(CH2)r C(O - (CH2) SOR11,

R 13), and

11. The %@-@}F@C&%ﬁé %Wé@f]g@é@ 1% 1 is independently
sel ected from H, aIkyI kyl B°O-al kyl, al kyl-0-aryl,
al kenyl , al kynyl , eyplp@ﬁk¥b( cycloalkenyl, aralkyl,
aryl and a heterocy lic - gnous each R12 and R13 are
i ndependently sele rUn1 , al kyl, cycl oal kyl,
cycl oal kenyl , al ky al kyl, &l kyl-Oaryl, alkenyl,
al kynyl, aral kyl, afyl and a heterocyclic group; or
R12 and R13 nmay be tsa tlogether with the nitrogen to
whi ch they are attached rma 5- to 7-nmenbered ring
which may optionally ceatain a fKE; er heteroatom and
may be optionally substituted with-dp to three

or pharﬁﬁ&%tnbﬁllf&eigcﬁptﬁ’ﬁ%@% %@Eré&%é}a&qa yddk eSS, WhGeinal Kyl ,
cycl oal Kyl, al kenyl’, al kynyl | aralkyl aryl, and a

R' BlOW@t@kEbycllc group; each R14 is |ndependently sel ect ed

R? and ig%%}}l;'d@ael ﬁlfe}is;]‘y sel(}lieg >ﬁiond é{xye§ Fllkyg gx(gWer a&TWaL%dHXwér alkynyl,

whereirf ihe l&aératityl, loG%E hiRahH e lowsr Atkirwi ma@"ﬁé' op#iBHalBy substituted with
het erocyclic group; g is 1 to 6: to 6, sis O

one or moredhalogen, [pwer allsers dydrogy, GNaNﬁﬁz,laznmph@ybewnmganado carbonyl,
Shiyct ure: WD 2008/ 024494 PCT/ US2007/ 018784 95 N O C
and ale} }g

R* is selected from is selected from the group consisting of
-(CH);-NR )[R "), -(CH2)-NR"')-(CH,),C(O)R ", -(CH,),-C(O)R ",
-(CH),-C(0)-(CH2),0R"", -(CH,),-C(O)-(CH),N(R 'H)(R"), and
-(CH,),0-(CH,),-C(O)R ",
each R'! is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,

alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;

each R'? and R" are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R'? and R'? may be taken to gether with the nitrogen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl, alkenyl,

alkynyl, aralkyl, aryl, and a heterocyclic group;

each R'* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;

gis1to6:

ris0to 6;

s1s 0 to 6.



N,,HO N O 14. The conpound of claim1 having the

formula E1: O R RLOHNI N N, % R3 SO2- NN
weAWSOEWY4 or pharnmaceutically acceptabl e sal t PCT/US2007/018784

stereoi somer, or hydrate thlereof, wherein Rl is |ower

al kyl; R2 and R3 are independently selected from | ower

| kyl | |.kenyl | Ikynyl, wher ei
12 TigithondPt Sy T nRUIE e RS ana 1 ower &l kynyl

be optionally subgtituted with one or nore hal ogen,

| ower al koxy, hydE)xy,HN , amno, acyl am no,

am do, carbonyl, thd "al kyll'thwo; R45 is selected from
is selected fromt wo~sbnsi sting of

-(CH2),, N(R25) (R2 -(CH2), R21) - (CH2) w C(O) R24,
-(CH2) v C( O R24, J-C(O - CH2) wOR21,
-(CH)t-C(O (CH) w R RZ2)TR23), -(CH)v O (CH2)w
C(OR24; each R21 is i endently selected fromH,

al kyl, al kyl -O al kyl, agkkyl-0-aryl, alkenyl, alkynyl,
cycl oal kyl , cycl oal kenyl, aral kyl, (QSQII and a

or Sl SR ER B U B R AR BN iy
R* is selyctbd fiokeis gelectad Kyt tBe atdupl consikting ofO- aryl , al kenyl ,

(Chor DY e bR R Gl YRR Dgen to
o P O A IR LB eer oat om and
-(CHe)O€HaRpG(OMR!*] y substituted with up to
each R'! is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;
each R'? and R" are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R'? and R"® may be taken together with the nitro gen to
which they are attached form a 5- to 7-membered ring which may optionally
contain a further heteroatom and may be optionally substituted with up to
three substituents selected from halo, CN, NO,, oxo, alkyl, cycloalkyl, alkenyl,
alkynyl, aralkyl, aryl, and a heterocyclic group;
each R' is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;
gislto6:
ris 0 to 6;
si1s0to 6.

13. The compound of claim 12, the having a structure:



WD 2008/ 024494 PCT/ US2007/018784 96 al kenyl, al kynyl,
aral kyl, aryl, and a heterocyclic group, each R24 is

wo pabspeagent |y sel ected fromH, alkyl, -OH - Cei/kg1007/018784
-0-aryl, -0O-aral kyl, -alkys-Oalkyl, -alkyl-Oaryl,
al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl, aral kyl,
aryl and a heterocyclic up;l R25 and R26 taken
together with the nitrogen ich they are attached

forma 5- to 7- ered rihg may optionally
contain a furtheK heteroatdsgan

may be optionally
substituted with o three/Substituents sel ected
from hal o, CN, cycl oal kyl , al kenyl,
al kynyl , aral kyl, eterocyclic group; t is
Oto6; vislto ) $ 0 o 6. 15. The
conpound of cl ai fn 148z e formula E22. O J T~ N
N' N/ SOP- NR4 2) oor pharmaceutically acceptable
salt, stereoisoner, or hydrate thereof, wherein R45
is selected fromis selectéd fromthe group consisting
of -(CH2)v N(R25)(R26), -(CH2), N(R21)-(CH2)w C(O) R24,

-(CH2) v ) R24, - 1-C(Q) -(CH2),,, OR21,
14. The Qogspd of SJrlBpinbEIOBTIRg: (A2)y O (Cro),
C(O R24; each R21 is independantly selected fromH,
al kyl , al kyl -0 al kyl, al%aryl , al kenyl, alkynyl,
cycl oal kyl, cycl oal nw, rahkyl, aryl and a
het erocyclic group;
i ndependent |y sel e

N and R23 are
from Hgs al kyl , cycl oal kyl
cycl oal kenyl , al ky al kyl, al kyl-0-aryl, al kenyl,
al kynyl, aral kyl, aryd_@ndN\@ gséheterocyclic group; or
R22 and R23 may be tafén_Lpgether {éSh the nitrogen to
which they are attached forma 5- td’7-nenbered ring

or phariatetificaltyadepptableahlt \sterésisuniérNoehyidudtt fiRfedTekRereiat om and
Rlis 10&%%’311?31;0“ ionally substituted with up to
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 selected from is selected from the group consisting of
"-(CHy),-N(R*)}(R?9), -(CH,),-N(R*)-(CH,),.~-C(O)R**, -(CH,),-C(O)R*,
-(CH2)-C(0)-(CH2),OR"', -(CH2)-C(O)(CH2)w NR™)R™),
-(CH,),-0-(CH,),-C(O)R™,;
each R?' is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;
each R* and R® are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R* and R may be taken to gether with the nitrogen to

which they are attached form a 5- to 7-membered ring which may optionally

contain a further heteroatom and may be optionally substituted with up to



WD 2008/ 024494 PCT/ US2007/018784 97 al kenyl, al kynyl,
aral kyl, aryl, and a heterocyclic group, each R24 is
wo pabspeagent |y sel ected fromH, alkyl, -OH - OpPei/kg1007/018784

-0-aryl, -0O-aral kyl, -alkyb-O alkyl, -alkyl-Oaryl,
alkenyl al kynyl , cycloalkyl, cycl oal kenyl, aral kyl,
ary heter clic oup; and R26 taken

E aﬁYPW i3Vl 6’2‘{1 F%e'iﬁﬁyét? AW, are attached
&R:h'RZa1sﬁnd$ﬁénd3n‘tl§es@ﬁ€feﬁq}dnﬁ Ay alth, COHTRY- aﬂﬁll _enahl,y

contain a further heteroatom and nmay be ptionally
sub®raralkyk dalivy - Q-alipyls ﬁlhyh(bayk uﬂ@hyh ahﬂyn;sl sygtlm}k)eld

from o, .CN, ., , 0%0, Kk cl oal kyl, al kenyl,

L HpRIC oo 2y and Sefiroitis @8RV ol 1 v oup:

R® DO GikeN tdg%th%r W?th%e A geMo whilh HRyGre ét@aché_(hﬁ)rm as- to
conmpound of claim 1, having a structure sel ected from
O-noenfberdd g @thrmay dptioDally borﬂalﬁ)agurtherpxeteroatm ahd Nmay be
gl\%t/ign‘glll; -Sl%stitl\l.lltg(l: v~v9h gp\{\g)th%geossu/bgt%tﬁgr%g scl,:l)cg:cgltééJ an/loq ]Cq\? %Oz, 0X0
alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;

tis O to 6;

vis 11to 6; and

wis 0 to 6.

15. The compound of claim 14 having the formula E,:
o

302— N—R43

oHN

- (E2)
or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R* is selected from is selected from the group consisting of
-(CH2)- NR*)R™), -(CH2),-NR*)-(CH,),-C(O)R™, -(CH2),-C(O)R™,
-(CH2)-C(0)-(CH2),OR™, -(CH2)-C(0)(CH2),-NR)(R™),
-(CH,),-0-(CHy),-C(O)R™;
each R*! is independently selected from H, alkyl, alkyl-O-alkyl, alkyl-O-aryl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl, aryl and a heterocyclic
group;
each R?? and R* are independently selected from H, alkyl, cycloalkyl,
cycloalkenyl, alkyl-O-alkyl, alkyl-O-aryl, alkenyl, alkynyl, aralkyl, aryl and a
heterocyclic group; or R*? and R may be taken together with the nitro gen to
which they are attached form a 5- to 7-membered ring which may optionally

contain a further heteroatom and may be optionally substituted with up to



ON NN NNH NHO 0O0OS\ 00 ~ONN
N HN O N/ ON N/ N\ / \ NHNH O O
wooo®oga4pt 0 0 0 OO N N\ N~/ \/ N

\\ 0 and 97

\ 0O NOO
\' O0S NN
NH O rPdK/URR007/018784

alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group,
each R* is independently selected from H, alkyl, -OH, -O-alkyl, -O-aryl,
-O-aralkyl, -alkyl-O-alkyl, -alkyl-O-aryl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aralkyl, aryl and a heterocyclic group;
R* and R?® taken together with the nitrogen to which they are attached form a 5- to
7-membered ring which may optionally contain a further heteroatom and may be
optionally substituted with up to three substituents selected from halo, CN, NO,,
oxo, alkyl, cycloalkyl, alkenyl, alkynyl, aralkyl, aryl, and a heterocyclic group;
tis O to 6;
vis 1 to 6; and

wis 0to 6.

16. The compound of claim 1, having a structure selected from:

CY e
HN N
\/€=’( A\

O . O



WD 2008/ 024494 PCT/ US2007/018784 99 N/ N O/N HN

I/ V1l ~NON 0 17. The conpound of claim1l
whaosgibhe formula: OR2 RL HN N' N\ R3 02-PQ¥F/URNDG7/018784

Rds or pharmaceutically a®geptable salt,

stereoi somer, or hydrate thereof, wherein R is |ower

al kyl; R2 and R3 are independently selected froml ower
al kyl, and | ower al kenyl and | ower nyl, wherein
NEF

t he Iowyr—alkyl, | ower al kgnyl, and | ower al kynyl may
be optional |y substitute nor e hal ogen,

acyl am no,




Rds or pharmaceutically acceptable salt,
stereoi soner, or hydrate thereof, wherein R46 are
whodok/osabect ed from C2- Coal kyl - OH, and PCT/US2007/018784
C2- Cbal kyl - O C2- Coal kyl . Wa» 2008/ 024494
PCT/ US2007/ 018784 100 adm ni stering a therapeutically
fegtive anount of a conpound according to clains
8 in conbination with a pharnaceutically
ceptabl e excipient to a patient suffering from
er\acti | e di sfunction. 20. A nmethod of treating
cgfr di ovascul ar di sorders conprising: admnistering a
erapeutj cal ly effective amount of a conpound
acgorying to IcI ims 1-18 in conmbination with a
ois cetital | yv-ascept excipient to a patient
_/ Suh&e in ff\gm-éfg}dL vascul ar di sorder. 21. The
met hod of claim 20y whereiA the cardiovascul ar
di sorder is hypertension. '

17. The compound of claim 1 having the formula:

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* are both selected from C,-Cealkyl-OH, and C,-Cgalkyl-O-C,-Cgalkyl.

18. The compound of claim 17 having the formula:
L

N/u\‘/<
N/ N
46

o

SO II\I—R"'G
R

or pharmaceutically acceptable salt, stereoisomer, or hydrate thereof, wherein
R* are both selected from C,-Cgalkyl-OH, and C,-Cgalkyl-O-C,-Cgalkyl.
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administering a therapeutically effective amount of a compound according to claims 1-18
in combination with a pharmaceutically acceptable excipient to a patient suffering from

erectile disfunction.

20. A method of treating cardiovascular disorders comprising:
administering a therapeutically effective amount of a compound according to claims 1-18
in combination with a pharmaceutically acceptable excipient to a patient suffering from

a cardiovascular disorder.

21. The method of claim 20, wherein the cardiovascular disorder is hypertension.



