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WD 2009/ 005687 PCT/ US2008/ 007955 PURI NE DERI VATI VES

AND THEI R USE AS MODULATORS OF TOLL-LIKE RECEPTOR 7 5
wo-kaekDoes7 THE | NVENTI ON Thi s application rel at BET/US2008/007955

generally to conpounds and pharnaceutical 10

conpositions which selectively activates toll-Iike

receptor 7 (TLR7), and nethods of nmaking and using

them BACKGROUND OF THE | NVENTI ON The innate imune

system provi des the body with a first Iine defense

agai nst 15 invadi ng pathogens. In an innate innune

[ nvadln atho n_is _recognized
PURIQ@:ng Fﬁé‘%ﬁ%o &g Tlﬁgygp ?"HBU%OWaQFi HLIO"F’IWHR@HEPTOR 7
initiates a signaling cascade that | eads to the
i nduction of cytokine expression. |Innate inmune system
receptors have broad specificity, recognizing
nol ecul ar structures that are highly conserved anong
di fferent pathogens. One fam |y of these receptors is
20 known as Tol | FIEKKD OB THE INVENTRON due to their
honol ogy with receptors that were first identified
and named in Drosophila, and are present in cells such
as macrophages, dendritic cells, and epithelial
i applibatien selateatgeneraly tostomuipéifiedeand PlhRgmageutical
mamal s. Ligands and corresponding signaling cascades
compdﬁatv@rmwémh skdectiviel dctivates tolklike reeapter ¥ §EBBY brand mgthods of
o éﬁg@ 25 TLR2 is activated by the |ipoprotein of
makingzandewsing(them., E. coli.), TLR3 is activated by
doubl e- stranded RNA, TLR4 is activated by
| i popol ysaccharide (i.e., LPS or endotoxin) of
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51gna1 ELHAES HAMad B t'h@\{ﬂdl\i@ﬁjoﬂ Bf #@M@éiﬂl‘és&@ﬁ Innate immune

ression of cytokine genes, | udi ng 't hose encodi ng

“ systen% li"éfé?)toé HiSeBohd sfaé@i‘%fty?fe@ﬁéni(zﬁﬁ‘fn@dlecﬁlﬁf efrlietitbd tHat are

and certain chenbki nes.
highly conserved among different pathogens. One family of these receptors is

known as Toll-like receptors (TLRs), due to their homology with receptors that were
first identified and named in Drosophila, and are present in cells such as |
macrophages, dendritic cells, and epithelial cells.

There are at least ten different TLRs in mammals. Ligands and corresponding
signaling cascades have been identified for some of these receptors. For example,
TLR2 is activated by the lipoprotein of bacteria (e.g., E. coli.), TLR3 is activated by
double-stranded RN A, TLR4 is activated by lipopolysaccharide (i.e., LPS or
endotoxin) of Gram-negative bacteria (e.g., Salmonella and E. coli O157:H7), TLR5 is

activated by flagellin of motile bacteria (e.g., Listéria), TLR?7 recognizes and responds
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SUMVARY OF THE | NVENTI ON The present invention is
based, in part, on the discovery by the applicants

wao bav/oosmsnunber of small nol ecul es can alter PCT/US2008/007955
TLR-nedi ated i mmunostinmul atory signaling. 10

to imi G WIS TR BRhiRElly B GRET el L0 el fatosen
DNA. " lie diffuldbidh] SHENH JHaLe HERId% M SBARETaflbn of the

conditions assocCia e recep

transcﬁﬁhgrz)faf}g} Nt LB, 04 Bathd, S8 tali angﬂg s mjﬁfé g?@involtr&?\ﬁ&

vention conprises a co
regula%lg% thé ex elssﬂﬂnl\b okﬂne g _rk% R%lu'ii thibse é%adealﬁ% N\m%k
L1 R1) (L~-
necrosiy fa%td}tﬁlf)HBQ FN‘F— hﬁd\bér&@ﬂ&@-tl&(m&) Stld cdrfeh ‘i‘.ﬁ&mokmes
wherein: X1 is - 0-, akylene substi tuted
al kyl ene, al kenyl ene, substituted al kenyl ene,
al kynyl ene, substituted al kynyl ene, carbocyclyl ene,
substi tuted ca3UMYARNYOE THEINVENTIONNe, or
substituted 20 heterocyclylene; D is carbocyclyl ene or
Hdteepressretl invendon éabased] in partndethedétovgryabk yheapphcants that
substituted al kyl ene; each Rl is independentl
a numbpRafRSNalinsdlecales cas alter TE Ramediatedimmunastimy {atory signaling.
or -S-; 2 WD 2009/005687 PCT/ US2008/ 007955 R2 is H,
Accordiaigly, the pyesens applicatioris dirreted talcramgnundsﬁm phagraaceutical
al kenw |, car bocycl yl, substituted car bocycl
COInPQﬁHﬂ‘B@@?B ynaﬂfms OE YRR I} PE&‘@@%%J&W }SR9$95 or conditions

' yl al subst i tut ed | al kyl , .het ero yl al 'k
associgigBavith Jold’ mcgp&ryc (hED kégﬂﬁvﬂs' ingRage frtsm %ﬁ%odlment

the mvec(nonl\cl:%ﬁgnséssé ((:) mpound cgf(?)oyrﬁﬁ alor ﬁ( O 2R7 -S(ORv,

NH NH, R?
N X
\) L2 R2 3 | L2
R3\ 3)\ >_ o R\L3)\N/ N/\—: i
(R™)n \X1 (R™)n
(L'—RY (L'—RYm
I I

or a pharmaceutically acceptable salt thereof, wherein:

X!is -NH-, -O-, alkylene, substituted alkylene, alkenylene, substituted
alkenylene, alkynylene, substituted alkynylene, ca;bocyclylene,
substituted carbocyclylene, heterocyclylene, or substituted
heterocyclylene;

D is carbocyclylene or heterocyclylene;

each L! is independently alkylene or substituted alkylene;

each R! is independently -NR*R5;

mis1or?2;

L?is a covalent bond, -NH—-, -O-, or -S—;
2
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-S(0)20R7, or -S(O2NR7R8; L3 is -NH, -0-, -5-,
-N(RO)C(O -, -S(0)2-, -S(O -, or a covalent bond; R3

WO 20084063687 substituted al kyl, al kenyl, substi tRCEUS2008/007955

al kenyl , al kynyl, substituted alkynyl, heteroal kyl,

ROTEL PAGTaRE, SieRrtton oGl AR pyttud AR, Earbocycly,
et %@%%%Ye'yf%alkrﬁé%?i%?%?D%&'F‘ES@?IFYE SOBALR Kpippeyciyialion)
ar kGG B fiea ey BV Re RRSCRAGITTRERARE Y ™

- car 1 jbocycl yl al kyl, substituted
carﬁgﬁ%gé%#%ﬁgﬁ{ﬁ 15 heterocyclyl, substituted

h /A k I 7 ' R7 - 7
ot o SRR s

~S(OOR3, 010150 NIORMR7R8; or R4 and R5, taken together
with the nitrogen to which they are both attached,
oM WOt i-5Y LRERYC(Oh s Ul O)i-pt S@O)hebea eoyaleat baAd R6
is al kyl, substituted al kyl, al kenyl, substituted

Ahenlkyl, albsyinyted akipls blkemyddubatikytaglalkdretl calbmhiy lsubstituted
substituted heteroal kyl, carbocyclyl, substituted

car alkyyyl yHetermatkyd csudisyitatekyhetesoabyl, tarbedyclyl, substituted
carbocycl yl al kyl , heterocyclyl, substituted

het earboyytlyl, cattmayclydglidy) I sabktituted cashasyclylalkgl heterocyclyl,
het erocycl yl al kyl; 25 R7 and R8 are each independently

H, suwhspituted hetereqychd, heteyocy chidalkadyen spbstitutgdst i t ut ed
carpocyclyl,. carbocyclylal kyl, substituted

car Beteyeraldalgl;  het erocycl yl, substituted

terocyclyl, heterocyclylal kyl . or substituted

R bR B SpSiten i slioootuliriet Ak arbocyy!,

PCT/ US2008/ 007955 nd ,R8 n,together with the, .. .

i POGHORS! BHPary b o gy TR R shER Lt Ry T tatky,

subgti t ut ed .or ubsi i t ; i .

a1 kPR bR o A G e RS Gl pRtuted

car r y I, st d_ 3 or-

car Egﬁyé%*%ﬂlf}@ @ng{ 0&5948%1 ,S(%Eét ?@%lgd CgO)OR » Ot
hetgmg@m@&giorheterocyclyIaIkyI, or substituted

het erocyclyl'al kyl ;

‘R*and RS, taken together with the nitrogen to which they are both attached,
~ form a substituted or unsubstituted heterocycle;

R¢ is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl;

R’ and R® are each independently H, alkyl, substituted alkyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, or substituted

heterocyclylalkyl; or
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R10 i s hal ogen, cyano, azido, nitro, alkyl,
substituted al kyl, hydroxyl, am no, heteroal kyl, or

W@ aipgniIest ed heteroal kyl; and n is an integer PCDOSDOL/@7955

5; and vvlththefollovvlng proviso: 10 (a) Wen Xl is

KR eigien g wﬁgaemwé%%%%&o%edr
o b %ﬁbﬁgyﬁ?ﬁﬁeﬁ@‘;ﬁ%ﬂ%en UegBeRiBG o "D T
T e
unet POy Eaby R BT AIRH, Relbersivl subptituted
(c) h%ceaél_&li, ﬁete%%ﬁzslyl'gllgﬂ, ér ﬁlﬂ%‘ﬁ"tﬂ’lf@ﬂ' l?é’tSroc?%I})}ﬁk%rl ;S

N4 Ehd1g @ tcyinb! b, nittd) allddy bubstitudGIRY L hy drBxyl, amino,
anot her errb i ment, Fornula I” can be r epr esent ed by

For hutegodliy ll‘dlﬂ%ubbhfdlt% Hetetoplk@lRhdN, L 3 NN _/(RIOQn
Rl 20 la or a pharmaceutically acceptable salt

t henéohn imfegeefrom ORb 5; andNR4RS; R2 is H, al kyl,
substituted al kyl, carbocyclyl, substituted
oaithtthg/étblicbwing:pxcbdstycl yl al kyl, substituted

car bocycl émal k aryl al kyl subst ituted 4
AeDWiowey ﬂﬁdzti-LEzeaﬂ-pbmﬂgnediﬂyb’a|1$<§aH3CHzCHzCHzO- or CHs-

het er&acﬁll al kyl , subst ituted heterocyclylal k
Opcsen=L.chep NV is net: @;)z@wubgmuted or 4,4-

-S( 2NR7R8 L3 is -NH, -0-, -S (O -
- S(% spibstituse )Plperlérneaorcmﬁrwe @w&“ ¥s al kyl

iggw ug(sifb al kégpﬁ'amﬂégl?%trl t it ed ai kepe¥‘ ) ROLo i
st b&&‘is&ﬁzﬂ‘l I&-I% ooarI &ﬁs-O %?151@1912/6 ¥1—0 }Iletnurtleel%er Ré¢nor R>

are substituted alkyl, substituted heterocycyl, or substituted benzyl; and
(c) When X! is —-CH>-, D is 2,5-pyridylene, R3-L3- is CH:CH-CH2CH-O- or CH:-

O-CH2CH2-O, n=0, m=1, then NR*R?® is not pyrrolyl, piperazyl, or N(CHs)z.
In another embodiment, Formula I can be represented by Formula Ia:

NH,

\ oO— R2
R3\L3)\)I g S (R1),
o<
R

Ia
or a pharmaceutically acceptable salt thereof, wherein:
R! is -NR*R5;
R?is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, arylalkyl, substituted
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car bocycl yl, carbocyclyl al kyl, substituted
carbocycl yl al kyl, heterocyclyl, substituted

whedoenaesyt| yl , heterocyclyl al kyl, or substi tutBdI/US2008/007955

hleLelrocycI yl al kyl; R|4 and R5 zre elaclh i ndependent |y Hd

car %ra@ﬁ%i}?%e‘t%%%%%lg%&%if sshieited gggqucgglazwyﬁ?!é@sh% -

L ik G e AT

igr eayclal akulupall@ ST OG0 - O alcrHhAGTE

-C(0) ; or - 8 or ‘R4 an , taken together
o R Ay Bt LR e R R S L AR gupgituted
al kKyfioyn$t ihédodlisd, albettuted llf@cEi/(%a&k lﬂlt%%'ﬁg%ﬂg?i! substituted

al kenyl 7 "al kynyl ,” substituted a nyl , ef oal kyl ,
SUb@éﬂbeféi?l, Refrsgalyiy 1,(‘5@1’05&&%6&1)ébrb&?bgﬂém(yl,%terocyclyl,
clhyl, ut e

car bocy carbocycl ylal kyl , substit

car basstitlisddehdtgtocyrBilcheteysdyylylalkslist subgtiested

het erocyclyl, heterocyclyl alkyl, or substituted 20

het heteeyoidylalisyi ; R7 and R8 are each independently H,

al kyl, substituted al kyl, carbocyclyl, substituted

RiranacRtanel eachandepsraderitht Ky hlkyduhdistitutedchlkyl, carbocyclyl,

carbocyplylalkﬁl, heterocyclyl, substituted

het subrtituted carhecedpk yat@dcat:lyialkyb isubstitted gadhwcyclylalkyl,

het erocycl yl al kyl; or 25 Wand R8, taken together wth

t hehetereasiyl, sebstintad heteyoaiclylpbeteroryishdalkyltsbstifuted
substituted or unsubstituted3hetero§ycle;159 Qﬁ(ﬁ%S

al kheteragshylatled- (DR rC(@UF ho PRy I-5(QeR's r-{di@R’, or -

carg§§y§¥%$& car bocycl yl al kyl , substituted

car aPkyl , heterocyclyl, substituted 5 WO

09/ 005687 PCT/ US200 7955 heterocycl.yl

e DR, ST SArLAGES e gyt B AT o B erh ] e Rty pitaghed,

protectin I.O r._a pr.odr [ 1..R10 i s hal ogen,

Cyari a3RpdiaRy oB R R B oy

A : b I - i e -

R P SR el S gy, st
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl;

R” and R® are each independently H, alkyl, substituted alkyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalky],
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl; or

R” and R?, taken together with the nitrogen to which they are both bonded,
form a substituted or unsubstituted heterocycle;

R? is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted

5



In anot her enbodi nment, Fornula Il can be represented
by Formula Ila: NHR2 /RZ N- NO RL3~-N N (IRn Rl

w0 b@9/oaissa pharmaceutically acceptabl e salt theeBUS$2008/007955
wherein: 10 Rl is -NR4R5; R2 is H, alkyl, substituted

ubBeter S brissevity it far Dudiipted PO bl ke

ot BRGEEE Baribior SRERTEIIRET er ocyol yial kel -
é%()o}@zl@?&%&(ﬁ?ggggamﬁ& Qtﬂg_?aﬁigylsél.’%s%%@? %H(%;, _Ifydjrgxyl, amino,
- S( g%tl?eir'g?%(gi,%kshfasﬁg%@d%%Yé?i]o ogngd. R3.is al kyl,

sub y enyl;, substituted al kenyl,

5 q{igyd}yinteé&%éﬂntolf&?.kyal kynyl, heteroal kyl,

subst i tuted heteroa |, carbocyclyl, substituted

AT RANE dthbo8RRERE Yok KYdan BdRprédeht€dlby Formula Ila:
car bocycl yl al kyl, heterocyclyl, 20 substitufed

het erocycl yl, heterocyaly) al Ryl , or substituted
het erocycl yl al kyl ; R4 d are each i ndependently H,
al kyl, substituted al P{yﬁ o cyclyl, substituted

I I

carbocycl yl, car Bdcyclly , _bs(kho? ut ed

car bocycl yl al kyl , thet €Y ocy ., Substl tut ed

het erocycl yl, heterocyclyl al ky ubstituted 6 WD
2009/ 005687 PCT/ US2008/ 007955 hetergcycl yl al kyl .
-C(OH -C(OR3, -S(OR3, -S(O2R3, -C(OOR3, or -
C(O NR7R8; or R4 and R5, tgken together with the
nitrogen to which they are both attached, forma

e T b ek 2 Kemy SubstTiuted
10 RenNR*Ral kynyl , substi tuted

R?is H, alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbdcyclylalkyl,
arylalkyl, substituted arylalkyl, heteroéyclylalkyl, substituted
heterocyclylalkyl, -C(O)R¢, -C(O)OR¢, -C(O)NRR8, -S(O)0R?, or -

15 S(O):NRR,

L3 is -NH-, -O-, -S-, -N(R*)C(O)-, -5(O)2-, -S(O) -, or a covalent bond;

R is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, Héterocyclyl,

20 substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl;

R¢ and R® are each independently H, alkyl, substituted alkyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,

| heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, substituted
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al kynyl , heteroal kyl, substituted heteroal kyl,
carbocyclyl, substituted carbocyclyl,

w@ 200boessst yl al kyl , substituted carbocycl yl al KyPCT/US2008/007955
heterocyclyl, substituted heterocyclyl,

1o e eSS RDRG IR FR) SRR “CHOfORY or -
subst ] s.al kyl, carbocyclyl, substituted
carg%t)c /OEarbocycIyIaIkyI, substituted

A ARES bt Rfeer LA ben 1Y SR Hidieg poth attachea,
net g5 86 YGL WAl or YnsfipsaRle RiprdrBlkpilet 0get her i th

the nitrogen [ ey are onded, 15 forma

Tt b i Rl -
T B R o e ey R kgl substituted

car g | YReterdaik A0St Bl kiéterSAIRSE hiHoRflclyl, substituted
carbocyélyl al'kyl,” heterocyclyl, substituted

het eadeygtiyl, cafsd §cBANKYY,| sublstitute@cafbiis/clylatkell heterocyclyl,
het erocycl yl al kyl ;, a prfotecting group, or a prodrug

moi etiystitd€edRdterscyltiylpheterooydylalkydzordubstitited, al kyl ,
substituted al kyl, hydroxyl, am no, heteroalkyl, or
subbeteratyedyladiydr oal kyl ; and nis 0, 1, 2, or 3. In

anot her enbodi nent, the present application provides
fRrared Rparer erwbandependeriyp bl iatkydnsubsiiputedi allgylacatbeayclyl,
one conpound of Formula I or 11, or 25 a

phaswbgduted earbpcrd b satmay clydalikyl subgttuded sadhasy clylalkyl,
ester thereof; and a c{Jhar maceutically acceptabl e )

car heterogyclply substinted hetezpotdhdr helesemyichdalkyligresubstituted
present g@ﬁ§%@%éion provides for a pharmaceuti cal

conp8re r?Sing at | east one conpound of

kB sabt st i R At eRs R BT i ey iRt hopded,
2 daf b3 Ried B st SRR terp BRI ot 1

IS Bh 2TkR, ST e U PRy gie Il GEBREN AT
PR Y SO 1 A0 AL A SSERY PLte

t heheReyl il hkterbbRSyIae120PHBs Rbtcal hdiERRY cMdikyl, a

compound
protecting group, or a prodrug moiety;

R is halogen, cyano, azido, nitro, alkyl, substituted alkyl, hydroxyl, amino,

heteroalkyl, -or substituted heteroalkyl; and

nis0,1, 2, or 3.

In another embodiment, the present application provides for a
pharmaceutical composition comprising at least one compound of FormulaI or II, or
a pharmaceutically acceptable salt, solvate, and/or ester thereof; and a
pharmaceutically acceptable carrier or excipient.

In another embodﬁnent, the present application provides for a

pharmaceutical composition comprising at least one compound of FormulaI or I, or

7
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Formula | or Il, or a pharmaceutically acceptable

salt, solvate, and/or ester thereof. In another
wenivomdisent , the present application provi des POF/US2008/007955

combi nati on pharmaceutical agent conprising: a) a

a pharg?ac'ggpﬁ%?  Becept %ﬂlalgr%la t1 SO rfg? eI 5' (W;S)lr E%L}bleﬁ%%l %fleas o%lélznd
additiGIGRERE e @518@?%@%%@%84?{ &P bl AFEERbr sfibedt
nglaa%otR&eemggahﬁé ??és'fe}{?%ﬁ;gl?&tth% aéﬁ)%ﬁgs forr%tgﬁ?od for

oup const s
et N Y AR Sh initng og ptent o
need tﬂé’féo? Of'flfé@aﬁéut%éq diel MG SHt 184t 'Ir¥ uﬁsd %f

pol ynerase,” 15 non-nucl eosi de i nhi bitors of

Formmhbm 3% Q, phAP AR ACAIN h&depPilsle sdikRolvaRIMNA fir ester thereof.
cycl oph|II|n i nhi bitors, | RES i nhibitors,

AR ansHeakeABbH in &t &€ pressent Wl@ti@%{&ﬂf\ﬁ@@ fodra combination
treating HCV, or m xtures thereof Al LED

pharnlac&@Rt 4P Bigeht 20mBefserigence wi || now be made in detail to
certain clainms of the invention, exanples of which
a)e i |d fisst phitaechaiceu ticed canqmwmrycmgpsisimga woegpaandl of Formula
formulas. Wiile the invention will be described in

I or II, oo pivaomhaneutically aheepdalblesalit endvateapnd/oriastenthetedfpand
understood that they are not intended to limt the
iMventa sasond phesmacepntrascompppitipre coBmrisang at least one
invention is intended to_cover all alter nat | ves

addmm.acrwata»gsﬁgselgqearfﬁpr@dbﬁ \ga%mtrgnﬂmngﬁ h‘htﬁlf gons, ribavirin or

ts analy, hoV Y51 Redlens IR hpts. ogbarailE e} GHOBHORBr o n
hePatCerPt%ﬂ%Chtﬁldir‘]‘ggg&glagtéﬁ\%ﬁ% 5GP perHIYOsa D pobEbtrase
non-ngrqt '*é“h%ﬁﬁ%g LB B ROVEIRSE 1V ReRA IR opg TR 7
agoms'tt] r%gf:f%)lplh(i)l\i\f& Ahib] snﬁt%le\{] g“%%gg@gﬁ ?ﬁ%cgﬁﬁeﬁﬁgﬂhancers,
s oI R T e

DETAILED DESCRIPTION

Reference will nbw be made in detail to certain claims of the inventioh,
examples of which are illustrated in the accompanying structures and formulas.
While the invention will be described in conjunction with the enumerated claims, it
will be understood that they are not intended to limit the invention to those claims.
On the contrary, the invention is intehded to cover all élfematives, modificafions,
and equivalents, which may be included Withiﬁ the scope of the present invention as
defined by the claims.

All documents referenced herein are each incorporated by reference in their

entirety for all purposes.
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As used herein, "a conmpound of the invention" or "a
conpound of formula | or I1" means a conpound of
wo eoobms81 or 11, or a pharmaceutical |y acceptBdii/gs2008/007955
salt, 10 solvate, ester or physiologically functional
derivative thereof. Conpounds of- the invention al so
| ncl ude tautoneric forns thereof, e.g., tautoneric
Defini ..enol s as described herein. Simlarly, with respect
48—?50I atabl e internmedi ates such as for exanpl e,

0191[{1%8 &‘3 edoI) he? ﬁle( @llow t@pﬁ'@ 8 sqa erem are
RS SRR e s oyl IR ERd SR

mtend%ﬁys JeTRE wd&?{&%ﬁg&%%g abl e sa! ts, solvates 15 and

i ol ogi ca derivatives thereof .

Wh@ﬁ'tradesnzﬁ%% Qféatisk&nh%:% tﬁgﬂfégn&%@{d t&%ﬁ%ﬁ@ﬂ&é‘mﬂy

tertiary or cyclic car For exanpl e
mclud@'thé‘ kradlebimeGtiddiRY Snd the aéfve ﬁh@ﬁﬂa@éfﬁﬂél {r{gl'rﬁdlegt(‘ s$éPthe
kyl), 1 to 10 carbon atons (1.e ,
traderﬂarﬂi@ fodisgtbon atons (i.e., C, - C6 aI kyI) Exanpl es of
sui tabI e al kyl groups include, but are not limted to,
ned hisdd hddein, 28 cofiifundbhite ﬁlEtentloﬁl"Bﬂ’fB&omﬂaonhdmﬂformula I
(n-Pr, n-propyl, -CH2CH2CH3), 2-propyl (i-
or II" mea)mswybmpoﬁh@@bﬁbﬁmuldl buofly or érplﬁnmemebutaylly acceptable salt,
- CH2CH2CH2CH3), 2-net hyl - 1-propyl (i- Bu, i-butyl,
solvate,@lﬂﬁe@l-d(r@l@sﬂc)lpg@aﬂyxtfyhclﬁene&dergzajmq/ﬂhgreof Compounds of the
- CH(CH3) CH2CH3) , 2-net hyl -2- propyl (t-Bu, t-butyl,
mventmg( agse)inglude ipiemnq fprpmqth)e;reof, @}gz@gtgm@m Gwls” as
2-pentyl (- CH{CHS ) CH2CH2CH3) - pen E/
describedchereipiByizyly, ylﬂ@:fﬁneczt%wtalzls iptegmediytesspdray for

exam;ﬁe M% g?égg@ Cf'#assu%a)mp%uq%t gf }ormuq (1>{1|1mber)"
meansza Mp&gdéwm%ﬁacguﬁ% agcep %—g%g,’solvates
and PQY&%@%%W&@%t%&% o 2000/ 005687
TR0 0TS BB O L) GG cyciic
carbo %%%WI&&W%%% llztgn%)‘ 1:)01’% a5k Yl e, Ci1-Cao

alkyl),(1 gﬁ'@r@%‘i‘%ﬁ%ﬁé Be., @r-@wqﬂgfi) hyl 1 ?6 @l&bﬂon atoms ASI & )((Z)} _Cs

alkyl). mpl@s Of SuRalIa\ulieg drbap fsQﬁﬂuH@ b@rﬂemdt,hmﬂem ,Ghe@y] (Me,
al kyl™ group, as defined above is attached to the

-CHs), REhgINEt MUY, Wpaopyil fﬁ‘?g&ﬂ pedpyl) -JHeCHaCKY), 2psopyd (i-Pr,
of an al koxy group can have 1 to 20 carbon atomns

i-propf§l, ~-€H(CH:)§,2Zebatl ¢x3Bu, ritbutyl, -CH.CHCH2CH3s), 2-methyl-1-propyl (i-

Bu, i-butyl, -CH2CH(CHa)z), 2-butyl (s-Bu, s-butyl, -CH(CHs)CH2CHs), 2-methyl-2-
propyl (t-Bu, ;—butyi, -C(CHa)s), 1-pentyl (g—penfyl, -CH2CH:CH:CH-CH3), 2-pentyl
(-CH(CI;13)CH2CHzCH3), 3-pentyl (-CH(CH2CHa)), 2-rﬁethyl-2-buty1
(-C(CHs).CH2CH3s), 3-methyl-2-butyl (-CH(CHs)CH(CHs)z), 3-methyl-1-butyl
(-CH2CH2CH(CHs)z), 2-methyl-1-butyl (-CH2CH(CH3)CH2CH3), 1-hexyl
(-CH2CH2CH2CH2CH2CHs), 2-hexyl (-CH(CH3)CH2CH2CH2CHps), 3-hexyl (-
CH(CH:CHzs)(CH2CH2CHs)), 2-methyl-2-pentyl (-C(CHs):CHCH2CH3), 3-methyl-2-
9
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to 12 carbon atons (i.e., G 02 alkoxy), or 1 to 6
carbon atons(i.e., O-C6 al koxy). Exanples of

WG ovabdee7 al koxy groups include, but are not |Per/UsSH08/007955
to, nethoxy (-OCH3 10 or -(]Vle) et hoxy (-OCH2CH3 or

penty EHGHITH NP R T st ﬁﬂ%@%ﬁsﬁ Etycri, =
methy B P e R TR Ry g a‘ﬁ%p%@gfﬁh ?fﬁb FRIGHGH)

23_du@?@%¢1&%¢ SQL(@#%)%%@ d'ﬁ%)? %gﬁ(gon a? OmS(I ,@%q%lg(CHsﬁ'
ando@%@lﬁ%% 50T 1 to 6 carbon atons(i.e., CI C6 al kyl ).

es Of sui table hanaIkyI groups include, but

; hel@gﬁ’"lﬁ‘%{g gl h%i’f%&lg'l‘ 1B a1y 5 G ch 3R iyl

IS a car on con élnln

group, ecf‘?l?@&d A YrtadHRldl fohY ﬁ?ﬁ%}o:‘légﬁlg ban o?&éﬁﬁ:‘atom The

east one site of u i.e

alkyl }ﬁﬁ'ﬁ@ﬁ'bf%rémax g%hﬁi@é&bhﬁvelTQBQO dapbore ¥ fsb G:e 5(1'1 C20 alkoxy), 1
kenyl group ¢ ave 2 to 20 carbon atons .

to 12 c%cﬁ?@to&@s @lekenydt:) alkdxly9, drll €96 barboat ammcdéﬂ e. eclrcgafk@cy)
kenyl), or 2 to 6 car on at ons (i.e
Examp&lbk@ﬂylhl)ablE&Ht‘mdyegrdﬁfpsﬁndhalbl Bubhicant lirgited ps, methaxge(-O-CHs
but are not limted to, ethylene, vinyl (-CH=CH2),
or ~OME), eth@xyq-OCHAH) or eYEt)ppbntaxyy(-OC (SHR)p or aiB6) and the like.
hexenyl (- CH2CH2CH2CH2CH=CH2) . "Al kynyl " is a
Hitaloalkybois avoalkyl gioup, rerdefinedsabooedar whicteoné ar mage
cyclic 25 carbon atons with at |east one site of
hydrogers atamsiof e alkykgraupcisrmeplaced midh a halogen ptasn. H@ﬁ@lkyl
For exanpl e, an al kynyl group can have 2 to 20 _carp
portion o ghaiealiyl gromprean have kg |2$ carbarpatpmsGieh 6 %zebﬁ@alkyl) 1
2.to 6 c bon at

to 12 C@@%éti’glzf\i\% 263'@%@5@3%%@% EJé?@cF@F 955“5@?@:5‘1)??6)3&}’1)
Exam;ﬁ)éf gPI? lﬁﬁ%ﬁ hlség)atll?gll e alpgﬁggll ég Srel rgé:léude but are
to, 'Cé'a'gﬁgg_%h%r'gﬁé%’ 5?3‘?’ %ﬁlﬁml gﬂgl nr gE eg)s/dt |oc:a

2%45% b 29 3 h\ryg %a?bf)ﬂg%bgaﬁfno@ n&?xqgls g%c%ﬁ%&@@e&ﬂry or cyclic
carborfaét%%s &r‘ill‘l‘iﬁttlgfst i®lo ftt}’i%agﬁlfaﬁﬁﬁky% C&rrBBH AU s f dGuble

rent ane exanpl e, an a ene group can have

bond. ]Fc;rQexg ;ﬂ@rzﬁpﬁ'lk@B?I‘gro%) tdh RAvEREHD cﬁfk%}’ﬁato%s @ik, C9-By

car bon | kyl ene radi cal s include, but

1 aR carBdh Gfbrh ¥ lagtey(y, Sr2-th. 6 darboftaborh C2-Co
akeny@f@t? d)a_l)%,) gﬂ)z gt(zhey'@ztd_l a CHg(l; 2 propfylo s (ie.,

alkenyl). Examples of suitable alkenyl groups include, but are not limited to,

ethylene, vinyl (-CH=CH>), allyl (-CH.CH=CH2), cyclopentenyl (-CsH>), and 5-

“hexenyl (-CH.CH.CH.CH.CH=CH>).

“Alkynyl” is a hydrocarbon containing normal, secondary, tertiary or cyclic
carbon atoms with at least one site of unsaturation, i.e. a carbon-carbon, sp triple
bond. For example, an alkynyl group can have 2 to 20 carbon atoms (i.e., C2-C2o

alkynyl), 2 to 12 carbon atoms (i.e., C2-Ci2 alkyne,), or 2 to 6 carbon atoms (i.e., C2-Cs

10
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(-CH(CH2Ch) -), 1, 2-propyl (-CH2CH(CH3)-), 1, 3-propyl
(- CH2CH2CH2-), 1,4-butyl 10 (-CH2CH2CH2C12-), and the

wo pd0e/00368¢ kenyl ene” refers to an unsaturated, PCHIS1008007955
or straight chai n or cyclic hydrocar bon radi cal

atkyrod o BB PIR SRS %@3{9 TR TEBIAS REC Biaao b6 o
acety Qg (800 OB PehuC Bt A e "1 6 20 car bon

af O%len%’}’/%%g a ﬁeny té(?fe&%g?ca SStlgar%%ﬁt (g\a%%p?y A
hydro&ﬁ oh 'réralkﬁfjha\;lﬂé twoanBhovil cgg%&{'t'@)s derﬁ‘}elgi%}y E{Jenfemoval of

ers to an unsaturat ed, ranc or stral ght

two hﬂlrog&fﬁ hidims Foeh 8625080 of ﬁ&*b GlﬁiferEﬁV&a{}Boﬁ %erE’ BPX Pafdiit alkane.
radical centers derived by the renoval of

For exBil€ aaralRf16A® gts@tdhBav@lto 20 catr%n@tér&@rlew 10°@rbB8A atoms, or
at ons of a parent al kyne. 20 For exanple, an

1 to 6 @rbymytoanse Dypidal dRylehavaditals indAdeanirene abplimited tbp
10 carbon atons, or 1 to 6 carbon atons. Typi cal

methy#dniey(ryHee, I-ath}d HCH{(OEL)k &, 2-dthy] @CELOBL-) 1 ﬂnptreﬁyt 0,
acetylene (-C C), propargyl (-CH2C=C-), and
(- CH(@,Hp@HB)y)nsz oroPistk G@ﬁ@lﬂ:@@-}b))) 1,3Aropph(-CYLCH.€1ter)s 1 4ebutyl

an acyclic aIkyI radi cal in which one of the hydrogen
(-CHz GHlergeand thediksar bon atom typically a ternminal or
spa_carbon atom is replaced 25 with an am no

r ddlkenylene Arafersdp lap unsagyrated, beanghed ©f striaight|dagin or cyclic

adi cal n whi.ch one of the hydro atons bonded to

hydrogatgn E%ﬁIf%ltfeﬁﬂmg 'y"ﬁpéﬁPP‘}V%e‘?feﬁaFH%gFefB?rSé%%lV@ér ypthe removal of
two habR el Bamkiic saee Rb6ra Caeght cahgs BIas Bt pierglkene.
For exérg\% eﬁ %?1 ?ailgenéf ﬁeuééqgagéqgﬂ%%eﬁlegoﬁJ élalrfé(.n& g?/on‘ls,q to 10 carbon
atoms. g flE' kD %ﬁ‘ﬁ% BykieetRepiliar g P et ag f i
to, 12gﬁ{r})l%/r§éj%@¥_{) rermval of one hydrogen atom from a

omof a parent aromatic ring 5

S%ﬁkgﬂgrleﬁé”r reffé%rfBla‘f'l m?é?ihﬂ{)a?féd g{r%eﬁ%} %%Y@t%tagg 3€<grchc :

carb at ons, to 14 carbon

hydro@érBHﬁ raditsl Naﬁ»lmg FWb rbRPentaliitdBeerltbls drfedBy the removal of
limted to, radicals derived frombenzene (e.d.,

two hyﬂh@ﬁé’lh htorasihohi tHét REnDENER AiffdteRNédtBbR Bfoms of a parent alkyne.
ant hr acene, bi phenyl, and the |ike.
For example, an alkynylene group can have 1 to 20 carbon atoms, 1 to 10 carbon atoms,
or 1 to 6 carbon atoms. Typical alkynylene radicals include, but are not limited to,
acetylene (-C=C-), propargyl (-CH2C=C-), and 4-pentyny! (-CH:CH.CH.C=CH-).
”Aﬁu’noalkyl" refers to an acyclic alkyl radical in which one of the hydrogen
atoms bonded to a carbon atom, typically a terminal or sp? carbon atom, is replaced
with an amino radical. A
"Amidoalkyl" refers to an acyclic alkyl radical in which one of the hydrogen
atoms bonded to a carbon atom, typically a terminal or sp* carbon atom, is replaced
with a -NR*COR® group where R? is hydrogen or alkyl and R® is alkyl, substituted
11
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"Arylene" refers to an aryl as defined above having
two nonoval ent radical 10 centers derived by the

wo 20mvadespf two hydrogen atonms fromthe sane oOPCT/WS2008/007955
different carbon atons of a parent aryl. Typica

o, Gl SR o B R B 25N s, ot

. ligal _j . one of the hydrogen atons bonded to
NH Cgégg‘?%oﬁhgtdgg]h& ypically a term nal or spa carbon
at 0

” &%ah@ﬁhﬁ&ﬁ&jvalélﬁ %%@?ﬁr%é&ﬁ?ﬂix?ﬁ@%ﬁ@ﬂ)y the

1
arylal groups 1 nclu are no

remov%fﬁ?& e hﬁg{éﬁgﬁt%h;f?&n#a%ﬁgﬁ%%rh?@oﬁ? bP¥ lbarent aromatic ring

nap enzy

' systen?- PaRRLRORRSHY b8l BAS ik 1006020 Libn 576 W 4 torbon

group can conprirse 6 to 2 carbon atons, e.

atoms2bié/ o TDERbYN aforks.t Dy BicEPEROBrAipH TR Claidd, bfiaramot limited to,
noiety is 6 to 14 carbon atons. 20 "Aryl al kenyl "

radicalsed@ivied o beaepnié '(ngb;aﬂ) }, stibstitagdd benzehe cilapiithalefe,
the hydrogen atons bonded to a carbon atom typically

anthragehe iphalylomdthe li@ bon atom but al so an sp2 carbon
atom 1s replaced with an aryl radical. The aryl
poktylene”akfars & amapt ak defined @hove heVingewd monexalept mdical
any of the aryl groups disclosed herein, and the )

centerg dreivgd bydhe remowdl of fwodrydregre aiams frem the sages of Byo different
exanpl e, any of the al kenyl 25 groups discl osed o

carbornatosnsof arparent 9Ty KeRigal idens @%@Faé%w}u% byt age et limited to,
arbon atons, e.g., the alkenyl noiety is 1 to 6

pheny on atons and the aryl noiety is 6 to 14 carbon

DA rpters g A £ i egcPLmRYRR P Sty drggen
Y T e T
it 50D, R PSP LB b e,
R L L R el s I
2-nap}§l?1?ghg§g§@ﬁan-ﬁ%;1 SPHOTR 15 AN g}ﬁlilg%gtw&n cOnPYide 6 to 20

erei'n. The aryl al kyn an conprise 6

carbofé 8tofRs, @8 DGR Bk AR oietPidl to bRErFHkNtOYhs SRd Ehd/atyd nlofedy is 6 to

carbon atons ‘and the aryl noiety is 6 to 14 carbon
14 carbBé®Btomdhe term "substituted” in reference to al kyl,
al kyl ene, aryl, arylal kyl,

“Arylalkenyl” refers to an acyclic alkenyl radical in which one of the
hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon atom,
but also an sp? carbon atom, is replaced with an aryl radical. The aryl portion of the
arylalkenyl can include, for example, any of the aryl groups disclosed herein, and
the alkenyl portion of the arylalkenyl can include, for example, any of the alkenyl
groups disclosed herein. The arylalkenyl group can comprise 6 to 20 carbon atoms,

e.g., the alkenyl moiety is 1 to 6 carbon atoms and the aryl moiety is 6 to 14 carbon

atoms.

12
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10 heterocyclyl, etc., for exanple, "substituted
al kyl", "substituted al kyl ene", "substituted aryl",

w0 swbsoiesut ed aryl al kyl ", "substituted heter ocpCt/ys2008/007955
and "substituted carbocyclyl" means al kyl, al kyl ene,

G t&%%ié&%ﬁ b RS i sl e
hydrogc%}gg{ gﬂﬁgeﬁ{sg Of ,ﬁyﬁk{aﬁyﬁ%&?&lﬁ%l che o&g tarb%n atom,
but al{%@h’% E_ﬁli:ﬁ% a{t8&é§<repéﬁzed %{r a’?%%ﬁ%ﬁ%’é%_ ;ﬁ'mtg N‘_f%b?f the
arylalli)élg‘i '(nggﬁfluag?for c%i’?&p‘l@%?f %6%1 %@?xgﬁ%ﬁ%ﬁ@d herein, and

the alkyﬂ(}@gaftg_l)lgéf ﬂgpéxgﬂ%gn?rf’ éalgr(cgﬁl@, ’for 5’)( __ ((%ag?hof the alkynyl

e.g., thé1 aﬁlé}}rC}Q Qﬁmer 1sCl to Blarbdn dton&miwdE&CéharBI infoiety is 6 to 14 carbon
i ndependently H, alkyl, aryl, arylalkyl, a

atomshet erocycle, or a protecting group or prodrug noi ety.
Al kyl ene, al kenyl ene, and al kynyl ene groups may al so
tehesteninl &suhstitatenttintreferdncertroaliyk lalkylede, iaryi Imybﬂltyl
wi Il recognize that when noieties such as "al kyl"'
heterotyelyl, efc. , g@' eaanplep Csubgtitutedt alky Ky Esiehaituted alkglane! h
one or nore substituents, the coul d alternatlvely be
“substiteted pud”t ’6Ué>§ﬁhetpd>ar§}¢éky ") ”ﬁlybfértéted heterocyclyl”,
"het erocycl ylene", etc. noieties .,..indicating
“substityed garbosudy!’omacagts alkel ﬁ&lwﬁ%rgee ﬁ‘fléltr anﬁlaB?yl’tIPﬁstef%B’éh’tl

aryl' d t h b
carbocy g KeslrcHV e ihe iR Sé?véén '?rb%sh%?@ésarvéé& 13

i"depfﬁq%g@%%?%@r‘f HRVEPIE ORI b o R Rls?lewbéﬁuleelaﬁs

oA Y T R W

=NR, -tBen.cie f{]begcglg ﬁuﬁsﬁtlﬁ]@g from zer o to a
en’t terms

posi tive ~T'ntegé "aryl "

Nz, Iﬁ%t er c?%{éeatﬁ:(ﬁmﬂ{ eﬁ?@@ﬁg)r};losﬁ%ﬁR _OS(=O)ZOR S(0)
NR, -SBOIR! SHEOY(CRE, -P(@RORTJ“@(L%L@ PINEOYOHYS -PESROR)(O), -C(
heréin refers to any compound t a when ' adm ni st'er ed

=O)R, t(Q(S?RbJCQb)G)I@ al(0yo! aMYORELEIOSR, he (SIBRI-CUWNRREL (S)NRR, -
e., active ingredient, as a result of spontaneous
C(—NR:)N:RR aghereagchi iy isdependymity adladdgere d, CeBr, oal; and each R is

reaction(s), photolysis, and/or netabolic cheni cal
indepereteritiydd( alkyl Arpt, Gxﬂyla(]kylsa thhtesoay dewar eptdtgcting group or
prodrug moiety. Alkylené, alkenylene, and alkynylene groups may also be similarly
substituted. | _

Those skilled in the art will recognize that when moieties such as “alkyl”, “aryl”,
“heterocyclyl”, etc. are substituted with one or more substituents, they could

1 4

alternatively be referred to as “alkylene”, “arylene”, “heterocyclylene”, etc. moieties
(i.e., indicating that at least one of the hydrogen atoms of the parent “alkyl”, “aryl”,
“heterocyclyl” moieties has been replaced with the indicated substituent(s)). When
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10 nodified analog or latent formof a therapeutically
active conpound. One skilled in the art will recognize

W@ b@v/oswlst i t uents and other noieties of the PONPS2INEBIT79SS
of Formula | or H should be selected in order to

ot 05 P G S SRR B8,
subs%gxrt[%cg}; %rgtﬁﬁg cilggﬁ"%n&%%%wggge §1ﬁ@sﬂtﬁ h(ﬁ Hﬁﬁﬁfﬂl)ﬁal
subs’a{?.ﬁé/c? ei%cahéﬁ?lk?é ﬁhfrbbe? of s QMMSqEﬁges?@%rﬁgreg% fkgy}ﬁbgllﬂl'v@

e presen I nventi on

integef)PHRA E‘?eﬁﬁ!;b@ahiéyl"’ ¥ %&&ﬁqﬁ&sﬁ" Qftc.HRE BnBRFRER to be

ave een’ repl acéd wt heteroatom such as,

mtercloan abIérw% ”Eﬂkﬁll&iéan%r?ler{ef’ *K@e&ft%xgﬂér@t’% of the

al Kyl group which is tached t e  parent nol ecul e

I'Fhe 1@PnaGREdM g Tastusedhéieintiebat @ c@mpodnddhaOwhéh
the resul'ting heteroal kyl groups are, respectlvely, an

adminédté@dtogrisivlogicl gysterr&%&ﬁrates ¢the drugysubistaiee (i, Gictive ingredient,
-NHCH3, -N(CH3) 2, etc or a thioal kyl group (e.qg.,
as a resil€bByporithneousarhendcali reattiarg(s ) enzyahe wataty Zedechatiriydl reactlon(s)
group which is not attached to the parent nolecule is
photolysis| arnd/dr metabalidubesrioalireactia(g). A prodiugos tig)s anevalemrtly
resul ting heteroalkyl roups are, respectively, an
modifigdiapialeg erclatqns form of artherapeatically 3(2579610@190 aI kyl
amnglpﬁe g.,. -Cl2NHCH3, -CH2N(CH3)2, etc.),
tOneakillod 1 fhesart will rgcognige mbshmﬁmtsanﬁeqthﬁmmehes of the
atom of the a pl ace

compcﬁg{ ocgaﬁoém % grii sbou.rq,{ L%gél%}gcgdltu; Q; %§8IHI8W\§€ a coartnpound

wh1chd§ B%?gklg/ taqorl%kjcgs aflgj’:_l)a’rpﬁgﬁ%%g lywses.ﬂ%g%%(%lx arél X/Euch can
R e e
Formtﬁg P%gll ﬂlocﬁ%\é s{n% st%)ﬁﬂ%?ta?e 8&ntle 1§%dca%rfgﬁlﬂ§%th% scope

on a on ato

group means a heteroalkyl group haV|ng 1
Ofthep?ésgﬁcalrvé%){{ﬁorz}\tons "Het erocycl e" or "heterocyclyl" as

U e RENIGHN réfRed todfSalk 1 ﬁh@f‘@&&l &r m%r@E‘éi*bBﬁtatoms have

[imtation those heter descri bed 1 n Paquette,

been réﬂ/@c&i withf 4 H@t'e%a@érrpgud’WQQ@ ™N Wsarl’i&@lahfplglﬁﬂ‘iesdaﬁﬂon atom
Benj am n, New Yor k, 1968) particul arly

of the Qk@rpgﬁf Which is4ttabhed to &entlielddnknisstpiced with a
Heterocycl i ¢ Conpounds, A Series of -Mnographs” (John

hetérodee Ye.&, OpNs or BketheYemkl,tmgMeﬂoGH@ﬂ gs@uhs arej respectively, an

-~ particular .Volunes 13, 14, 16, 19, and 28; and J. Am
alkoxyGremp (8g¢ -OCIBSEY.) 8 S (elgw, NHCkb;eN (ﬂ}b)z, etc.), or a thioalkyl
group (e.g., -SCH:). If a non-terminal carbon atom of the alkyl group which is not
attached to the parent molecule is replaced with a heteroatom (e.g., O, N, or S) a_nd the
resulting heteroalkyl groups are, respectively, an alkyl ether (e.g., -CH2CH2-O-CHs,
etc.), an alkyl amine (e.g., -CHNHCHs, -CH2N(CHa)e, etc.), or a thioalkyl ether
(e.8.,-CH2-S-CH). If a terminal carbon atom of the alkyl group is replaced with a
heteroatom (e.g., O, N, or S), the resulting heteroalkyl groups are, respectively, a
hydroxyalkyl group (e.g., -CH.CH2-OH), an aminoalkyl group (e.g., -CH2NH?2), or an
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10 enbodi nent of the invention "heterocycle" includes

a "carbocycle" as defined herein, wherein one or nore
W@ 2009005687 2, 3, or 4) carbon atons have been rREI/EHSMAS8/007955

wth a heteroatom(e.g. 0, N, or S). The terns

alkyl tﬁﬁt@éﬁg‘% UG S Adeder F‘Pﬁ’g%%‘l"gﬁ g Pt R gle, 1 to
2okl Spn AR b Bl TRt
oup bl el | g e

)PEEB d?ﬁygf ngc%roh etero di’rg"? ?%1%&% IS% %§ﬂ£§¥%¢y i Of é\x”émple

i i i
and ncﬁgﬁlfafﬁglgfr\ (gfg?%ef‘l}ﬁ/ﬁ@ﬁz léergrdlizgsrilb?d thyh ?5?&(&% L@H A.; Prmc1ples of

ModerrfHefrey AINTREMBII (WSAl Bétj aﬁﬁhCNéﬁ)dYork 1968) r11)art1cularly
tetrahydr ot hi ophenyT, pyr|n1d|nyl furanyl i enyl,

Chapt@¥'T, 8 ¥} 6, PYhd20 The Chmi@&WMHeteE@wcht@@pounds; A Series of
benzofuranyl t hi anapht hal enyl, i ndol yl, |ndolenyl
MonoMf’ i(Johin, Wl&@%l%@b} Nyt Yoo 2080 t@pﬁésﬁht) in partlcular
i peridinyl, 4- piperidonyl, pyrrolidinyl, azetidinyl,
Volumizsdyy i 4 lied d)ﬁydnd P§;raral J. ek, Chest. (Sahy(@P60) 8225046, In one specific
t et rahydr oqui nol i nyl , tetrahydr0|squ|noI|nyI
embodizwatiyd tlae) rvresitiomyThete®cycled hlydudesaqualrhﬂcynlﬂ as defined
azocinyl, triazinyl, 6H1,2, 5-thiadiazin )
heremzwhepem @ezor miord(egiIngl 3, artf) eashon mnaﬁ%hveshwn replaced with
yranyl, i sobenzofuranyl chronenyl, xant henyl .
a heterm@mﬂgh W, orBk dierterys hetesriche 9% | hetﬁmalzfé yrcludes
B

rings). 351&1%%%&5{%%9?} %ﬁxa]ﬁ &Hfiﬁ,y{or eéaﬁrwi&,&%l%{el&%lylcﬁé {'11¥lg§ substituted
v I8 oA A e T e
hmltm%n en éﬁl 1;311162182f : ancyﬁrB&ﬁgféaﬁz any tel e’é% O)I%ga% y%ﬁy l

i sochromanyl , chromanyl, |nyqa§olld|nyl |n1dazolinyl,
'pyrazolldlnyl pyrazolinyl,\y Nperazinyl, indolinyl,

i soi ndol i nyl, - qui nuclidinyl, @;rpholinyl

. oxazol i di nyl , benzotrlazolyl ben2|soxazolyl '
@Bxianujoley bf hbmmcycée&)inchgde by swatyi cvfo@zdampla@rbll 5ot hmltatlon
tetrahydrofuranyl: O

pyridyl, dihydroypyridyl, tetrahydropyrldyl (piperidyl), thiazolyl,

tetrahydrothiophenyl, sulfur oxidized tetrahydrothiophenyl, pyrimidinyl, furanyl,

- thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl, thianaphthalenyl,

indolyl, indolenyl, quinolinyl, isoquinolinyl, benzimidazolyl, piperidinyl, 4-
piperidonyl, pyrrolidinyl, azetidinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-
dithiazinyl, thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl, xantheny]l,
phenoxathinyl, 2H-pyrrolyl, isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl,
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L'. 10 By way of exanple and not |imtation, carbon

bonded heterocycles are bonded at position 2, 3, 4,
W®G20000088Df a pyridine, position 3, 4, 5, or 6POCF/US2008/007955

pyridazine position 2, 4, 5, or 6 of a pyrimdine,

t.ian .2, 3,5 o f. a2|ne iti.on.2
indolifP3} 1S &Rgph HTrndOtylot Randartht Puty) P aRziny D
hi_Qph reortray on2
phthaffzug{i rggﬁ?thﬁ}(lduq ngg\ox nliné{ zq}lfegg%d’rl %Jl,l %%%?fﬁy géefn(i’l%‘wl 4aH-
carbaz%l%l %g’rgg%?@rl pcgﬁato?ig\ lgﬁ%tﬁ?dﬂwlam r(ﬁg}rﬁ gyrlmldmyl
t p 3, 4,
phenagﬂ'ﬁ]gthhg[‘ n% H‘B)rl aﬁa%oggpzﬁéﬁoh@ﬁ Syl ?gﬁﬁ?ﬁkégyl
isochrBmaf lQ!hr@nﬁB £l i 8 QAN IR gl Q&ldazcﬁiﬂﬁll z%llHﬁ‘chﬁH%olmyl
car bgn bonded ‘het erocycl &s i ncl ude “2- Ir))yrl
piperaZiml! if@dliny- Mmudmh y1, uiIntiEli¥iny, Gneyhdlityl, é”xazohdmyl
pyrlda2|nyl pyrlda2|nyl 5- pyrlda2|nyl
benzoﬁiamlyldbémﬂyd)xaz%ljﬂy bkiﬁdﬂiljﬂly benAox2oliyy], ﬁsaihmyl,, and bis-
5-pyrimdinyl, 6-pyrimdinyl, 2-pyrazi nyI
tetrahpd wfusariyly| , 5 pyrazinyl, 6- pyrazinyl, 2-thiazolyl,
4-thiazo|y|, or 5-thiazo|y|. By way of exanple and not
limtation, nitrogen bondgd eterocycles are bonded
at position 1 of an azi rPdin azetidi ne, pyrrole,
pyrrolidine, 2-pyrroline, gyrroline, imdazole,
i m dazolidine, 2- |nldazolEﬂ\d/e-lnldazoline, pyrazol e,
25 pyrazoline, 2-pyrazoli pyrazol i ne, piperidine,
pi perazine, indole, indoline, 1H indazole, position 2
Jy waysiexdoipe apd natdimiationecarbor bondad heggrogycles are
nor phol i ne, and_ 16 WD 2009/ 005687 PCT/ US2008/ 007955
bondeéoaéunqsmprgi ot 4ad et hafapyridine pasiionnpi he, ospiaf|a pyyidazine,
ypi cally, nitrogen_bonded ., heterocycl es include

posmqp {24 B ewo?f RIFETHFE, POSIiONRofy OF .51 BURAN. position 2, 3,
4 or SERERER Xgahg{i’afsw&t fotusar Shiophehenrans Stier; ved

at om f.r om ca bo

tetrahydrhys @8{%%1” PR S P b EASRlsat Wi Al osition 3,

-4, or 53 %l OIEf gﬁztrgzr&%,'_é{ ﬁnﬁ'uaz@f ef)ﬁs&ﬁgn Iy 8% a%mdlne

heter ocyc refers 10 an

| posmcﬂ‘f!“d ogo dfkagwl aie"i’ﬂlﬁ@' ds'i‘néM‘bci‘ 4’%96°f ﬁ-%eofrygﬁ&%ﬁﬂr: or

CErthon at om’ typi'cal r'm na
positiciPf T af ?Q{,‘ 7‘?59 mof 2% isé BEGM. %ﬁlhn@ré“@t;ﬁ&é?léb’%ﬂﬂon bonded

radi cal e., a heter cycIyI al kyl ene-

hetero-Eyﬂb§ ﬁ{clu&é)zfﬁrﬁi}ﬂcxiﬁy)ﬂdﬂ| Lgﬁzﬂfﬂ Uy Hiagl, Wigyriayl, sar e

not limted to heterocyclyl -, 2 '
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-
pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

By way of example and not limitation, nitrogen bonded heterocycles are
bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-
pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole,

pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, piperazine, indole, indoline, 1H-

indazole, position 2 of a isoindole, or isoindoline, position 4 of a morpholine, and
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(heterocyclyl)ethan-1-yl, and the |ike, wherein the
"heterocyclyl"™ portion includes any of the

whedoenaessyt| yl groups descri bed above, i ncl udi nRCT/O8XE8/007955
described in Principles of Mddern Heterocyclic

positifh e &iabte OOt e RoliBF oSy L Premice B sasce baprsd

h I ey f h Vel .yl I
hetericdeles ¥ PRt £ 3 rd ol mar P gt iy Byt and
L-ieQQﬁg L with the proviso that the resulting group is

pP1p clnerr}'cal |y stable. The heterocyclyl. alkyl group

gg@éké&&%ﬁ?ﬁé” l?eQellsttF)%%bt%{%lyl,eaﬁdeﬁﬁé@h%e{f%ld6erived by

rtron-o e ary conpri ses

replactﬁg %%S}d%%é(ﬁal%ﬁq fidiR aNGHEEP G0t Yr HERdrBhYorh YTRMet8dcdclyl, with

car atons. Exanpl es of heterocyclylal kyls

an opér'GhleflGe. bSinYiB 1R I ¥R A eREdrdTets tol 4H A@rh&tic Réterocyclylene.
5- menbered sul f'ur, oxygén, and/or nitrogen containing
heerepsdyelyasikgUcrefass totdi aeliv lalBflilical in which one of the
2-thi azol yl et han-1-yl, imdazol ylnethyl,

hydrogéﬂéttbmh pehdyd to a catboradioaa oyplcatlyhy ternshal or sp? carbon atom, is

-menbered sul fur, oxygen, and/or nitrogen containing

replachétveith ayetewcgdyhradicdi (pey a thetaronedtlizlhlkylene- moiety). Typical
pi per azi nyl met hyl , nor phol i nyl net hyl ,

heterqgyelylialigil geoups inchyde, dut premonlimitadytol vteaayelyiydHa-, 2-
pyrazi nyl met hlyl , etc. 25 "Heterocyclylal kenyl" refers

(heterpey cvl)etbgntli-gl, anddhg likeawherginithe whetgiogrdybfpartien includes
hydr ogen atons bonded to a carbon atom typically a.

any oft%ﬁ meg%rp%elykw%%nh@é @ovwcmmgéhgiﬁzd%r%sﬁ in

i s repl

ples of Modern H a-:\, Icnqt?§¥|g lsl%hlgrdﬁgtittg?geg,{ﬁi@ialsoa
underB3pg) Bas e okeencyishn o6y 66 on e SRENEAGS thn i Ppfion of the

neer 5] AU R LB BB s LRGeS bona,

a
e

 with thP SIS ¥ﬁ£¥%&'§8's\1ﬁ%gy'gﬁgqg %:h?%li&fllly{(%%]]eh T IR dYbyl alkyl

enyr group i nc e‘a ' groups
o ake I hct ua Y Ced s 0
o IR R it ) Bt o g
compti&esd {0 EcabbRMOMBAA @ }@teﬁgggc@ﬂ%i@@y&rﬁbr@éé‘?ﬂyu carbon

i
by neans of a carbon-carbon d’or a

atomsC xaapleeberRt S BARy1$irichud OBy R &)Y b exdhple dritBnot limitation
resulting group i's chemcally stabl'e. The

5-mentitgadred @Qﬁk,ydxy%hehe ayd/ @it genrphtarhgZhdtoraty cearshoh as
atons, e.g., the alkenyl portion of the heterocyclyl

thiazohketh’], Grthigzotyletitdars b1, lintid agolkydunlethy ladxazo] pinoethiyh e
het erocyclyl noiety conprises 1 to 14 carbon atons. 10
thiadidzddy bnethyt | ef¢.aboyepberadesd fisr, baygen,anddbr vitadgemedntaining
radical in which one of the
heterocycles such as piperidinylmethyl, piperazinylmethyl, morpholinylmethyl, .
pyridinylmethyl, pyridizylmethyl, pyrimidylmethyl, pyrazinylmethyl, etc.
“Heterocyclylalkenyl” refers to an acyclic alkenyl radical in which one of the
hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon atom,
but also a sp? carbon atom, is replaced with a heterocyclyl radical (i.e., a heterocyclyl-
alkenylene- moiety). The heterocyclyl portion of the heterocyclyl alkenyl group
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hydrogen atons bonded to a carbon atom typically a

term nal or spa carbon atom but al so an sp carbon
W@e@ni03687 r epl aced with a heterocyclyl radi cal PCT/U82008/607955

heterocyclyl al kynyl ene- noiety). The heterocyclyl

inchud2g b FE DRGSO s B B 8 088 cescries
in PnﬁI gﬁielé%f Mg&gg\é;r]tgpﬁo §E¥g§ éﬁ%l Imbegqa- | nagll?i{( nCIlﬁ)lrgrgerqrgh/lblgff tﬂe

e IRASTIES I GNP IRELER A e o
skilledrt tﬁ@ drk w1 @sdjﬂﬂaéfsttm rﬁi}aﬂq h@?erBE}&&Pgﬁbﬁgéan B¢ QtRched to

can be attached to the a kyny portion’ o

the allk&iy8 M6 WF tie h¥f&¥bvg@!§6ond8§¥m@5y m%aﬁ@ bP QAR eé‘rb%%h%nd or

or “a car bon- het er oat the proviso that
a carbéfA-He@GrdatdADIHD WPith $h& PEiSS kAt the a4 i8ting %goug is chemlcally
het er ocycl yl alkynyl group conprises 2 to 0 carbon
stableaThetheterogyclyl Bikealyk grotip POiniprizas 2fto RheafireaeNs |ebg| the
al kynyl group conprises 1 to 6 carbon atonms and the
alkenyigicetion\of lthé hetdretyclgbalikehgkgrolipt eomprises bené catbisatoms and
"Heteroaryl" refers to a nonoval ent aromatic
the hehapey dglmiopdty amprgsest1 tcebbtarbon at@mshet er oat om i n t he
ring. Non-limting exanples of suitable heteroatons
mﬂﬂ@tﬁrwﬁlyﬁelkymé?mfem torart aey clic abestriyd radivgl imwihicteone of the
oxygen, sulfur, and nitrogen. Non-limting exanples
hydrogen gtares banged r’fP AEarbomr ptate, gipicadly a fessuinal et ep? darbemgtom,
definitigon of "heterocyclyl", includin ridinyl,
but alsqan gp garoogatosnys replaerdl With 2 beteraerglyl rag&ql 4,2 18

CI/ US2008/ 007955 f | h
heteraggels GALAWIFH BBMFST I eI O EH RErAPYIOf therhakyerysly!
BRI hef,@%%é@gr'ow R -
~ those &é calpgﬁairc}qprﬂc' rope JELS rgﬁ’_éf%g & d ther;ilékynyl

* poriolBY8r A/ PURIR, FLOTE, ﬁ‘\%lntﬁdéé‘gﬁ%éfé%%@%*zﬁcé%ﬁgn

disclosdRErefit GnBUYIfNE rﬁﬁe’@?%ﬂ%é&uﬁﬁg%{lﬁz thg' ﬂgf‘ergcyclyl

to 6 ring atons, nore typica

%bﬁ'ﬁé Bi l al 7’4 1yl I
oS o B I on S o B AP o

a carbé-cBIbEVESEdor 8lcarBohel@okidig bahd it ﬂ@'}ﬂ‘%ﬁlﬁﬁt}\%t the
bi cyclo (5,6) or (6,6) system Exan'pl es of

resultingraroumplis cheraidadigysthisle. iThel hidersyelyd aligawl group comprises 2 to
cycl obutyl, cyclopentyl, 1- cyclopent-l-
20 carbon atoms, e.g., the alkynyl portion of the heterocyclyl alkynyl group
comprises 1 to 6 carbon atoms and the heterocyclyl moiety comprises 1 to 14 carbon
atoms. |
“Heteroaryl” refers to a monovalent aromatic heterocyclyl having at least one
heteroatom in the ring. Non-limiting examples of suitable heteroatoms which can be
included in the aromatic ring include oxygen, sulfur, and nitrogen. Non-limiting
examples of heteroaryl rings include all of those listed in the definition of
“heterocyclyl”, including pyridinyl, pyrrolyl, oxazolyl, indolyl, isoindolyl, puriny],
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enyl, 1-cycl opent-2-enyl, 1-cycl opent-3-enyl,

cycl ohexyl, 1-cyclohex-1-enyl, 1- cycl ohex-2-enyl,
wa2@yodsBeX- 3-enyl, phenyl, etc. "Carbocydyl eneCT/D8f068/607955

to a carbocydyl or carbocycle as defined above having

furanyf%f“@f%%'l R oﬁi‘n%q‘iﬁfép%fg FReranl it B Hazoly,
isoxaz QII §gfarito ﬁg%g;ﬁ/gia?({ﬂg/fmqu ?&‘f Ini%lg ﬁg@?ﬁgz{?y Pgnmldyl

raZ)h ded to, phenylene. AryI het eroal kyl" refers to a
Py roaI kyl as defined herei n, in which a hydrogen

a‘tﬁd?bg)mlgh ﬂarggqg&g % tag;%[urta@ecﬁ {W udsQfirlfed or

teroato n rep aced with a group as

aromafi@fr h'f%ﬂat o%%oﬂ) 7 FA¥® o b RUPHORRYy 88, 7’%‘@2 darbé? 4tent as a

carb f the heteroal kyl group, or to a

bicycld)&ndl @3t® Bb&it 2(hearboheitomskikla S619ePcle P MM EIALL katbdcheles
resul ting aryl heteroal kyl group provides a chemically

‘have 3stoadbtifi mm@ysnllzﬁforex)apnhn sarr afmglwbmeo@h@cﬂlcgzammes

can have t he gener al forrru -al kyl ene- O ar
have 7-tal Ryting atdns/ &y @renged bs a-lnd:yk% 6he), KBy, B) or (6,6) system, or
-al kyl ene-NH al kyl ene-aryl, -al kyl ene-S-aryl,

9 or 10-sihgyiteme afaaiged| asresbiayglo, (56) or (6,6) sktemi dixamaplps of
the 25 al kylene noieties in the general fornulae above
monogygliclsarfagycles indudetayclopsapwil, pyjclghytylocyqlchpentyl 1-cyclopent-1-
substituents defined or exenplified herein
enyl, I-¢xaleperrireayky ey clagests- ¢Ihylaﬁ’¢é@1k§/’fy1g]r§ﬁﬁOhaé'lo@?)fln%d

herein hyd ogen at om has been repl aced
CYCIOI’Wtzhe%YIhEICé‘\AQ%‘Fyﬁ %’FY)IUB 8aYli8tS ned her ein. Nog- 19 WO

ngaé oo ex&q: k&g{fe%gﬁg |918 0795 1 §/F%Pﬁl}ae as Q"Bn&? agove havmg
two moeﬁéalgﬁ{ﬁaﬁfdél enterscﬂﬁr%eif ‘%ﬁ ghé rerr(\gq?l PE ?!gﬂihy'drogen atoms from

| the samgﬁg twgnz o %r%H%] a*%&%éﬁﬁ 4 c}%q%az &rb?cyclyl Typical carbocyclylene

', -CH2-isoxazolyl,
radlcars%uhg‘g@éa%% th.g% [ soPhgﬁaﬁo éy - CH2- qui nol yI , y_ CH2
A F@Jlﬂgrl’ regﬂgt&ﬁrﬂeﬁi@%ﬁhﬂrl agd%ﬁﬂléﬁ'}{grgﬂ‘ll in which a

-pyrazyl?, - )-pyridi )-pyrrolyl,

hydrog&'ﬁé%)(w@ﬁéiﬁ{axrl be al@ﬂfl@dSélt}iéiQQaY&arbon atom or a heteroatom) has
CH(CH3) -isoi ndolyl, - CH(CH3)-purinyl,

been repldc&di®yitth bhanyl grougkLdBinddhemyn., The aryl groups may be bonded
lgdCI-B) benzo%{“ugranyl - CH(CH3) - benzot h}llo%herll)yl 4

to a carlfdif ©tddn -of ahdhewryalky 1 iU Idx to i tenelaydbm ofEhe (HelBéroalkyl
thiazolyl, -CH(CH3)-I soxazol yl, -CH(CH3) - pyrazol yl,

group; Sd(vatisd thatdhh ireadting, aryIt(ét@H(iIBIngrqup pabyides a chemlcally

- CH(CH3) - i soqui nol yl, - CH(CH3) - pyridazyl, -CH(CH3)-
stable moiety. For example, an arylheteroalkyl group can have the general formulae
-alkylene-O-aryl, -alkylene-O-alkylene-aryl, -alkylene-NH-aryl, -alkylene-NH-
alkylene-aryl, -alkylene-S-aryl, -alkylene-S-alkylene-aryl, etc. In addition, any of the
alkylene moieties in the general formulae above can be further substituted with any
of the substituents defined or exemplified herein.

“Heteroarylalkyl” refers to an alkyl group, as defined herein, in which a

hydrogen atom has been replaced with a heteroaryl group as defined herein. Non-
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pyri mdyl, -CH(CH3)-pyrazyl, etc. The term"optionally
substituted" in reference to a particular noiety of

wa b@9/oesspound of Fornula | (e.g., an optional PGI/US2008/007955
substituted aryl group) refers to a noiety having O,

it e ggfgaesfgwé&llwﬁ g A e HRERRD Y, -CH:
oxazolfygrl% ndo 1, I %oéﬂ cﬁ;{;f, -g_‘fsr{%ﬂ %ﬂ?gg%m@?éﬁz-ﬁ%nﬂ, -
CHz-b%zo?H%’%:}yla?}{zrml ha o?ﬂﬂ%%@l -q}%a‘?})@z&yi‘ CEEYmidAzolyl, -CH:-
tmazoﬁgr-‘ﬁg%-&wsﬁ;»lgg[‘%ﬁb@kﬂﬁkg@lf LI, &glﬁrgbt‘i{z quflo lyl, -CH-
isoquiROKY, YllkHzI ﬁyﬁ §IKY¢ ?9? )’JC?IJIJS % [MtHg@-Is) pyridinyl, -

aryl’ ocyc erocyc

CH(CEMbSYirbi e a&a&%fyltf@H H Eﬁicﬂlsc B)-$indolyl, -
( %ﬁée}%stergmas descri beg@ag)ove -j; H?gut?)marl?coy

CH(CHE5)9b$riny e -QH (G5 H@rdh 1b€| 1eﬁ<l HZI H éhzotlranyl, -
( g)ﬁb I\?IN I\L]( NCZS 20 \}’\D 2009/ 687 yIE;ICT/ 8/ 007955

CH(CHb)ebédredotiopbieaiy], t QeI(€¢:)- cafbdzut;ds @H{CHS)- ﬁﬁiddzblylt «0H(CHs)-
to pharmaceutically acceptable esters thereof. The
thiazolyds 1GH (Tis)aikdxazfl pl, SCHECED)-pyud zdy WHCHI(CRB)-esathiazolyl, -
property of non- superinposability of the mrror inmge
CH(CI}:IQFqmaplyly\ﬁﬁHéCHh)elsbqumdlﬁb HCH{CHs)-pfeidazyb -CB1(CHs)-
nol ecul es which are superl nposabl e on the| r mrror
pyrimidydg& Ipérnepyraryb eter m " st er eoi soners" refers to
conpounds whi ch have identical chemcal constitution,

e terms’e twrtallll}’rsé’é)éflﬁltﬁé" im gefgrencede fepartiselariaoiaty of the
or ups | space. "Diaster refers t
COH‘P%&‘E? %gf%féﬂ%g Iegh aneptin ettsé‘ﬁ‘ﬂf@fisaréi g’é‘?ﬁli%aqef‘fr;? to agnoiety

ose rmle ul.es are not mrror imges of one
havmgi

ePT THIESH F%W% have

“Ester thereof” means any ester of a compound in Which any of the --COOH
functions of the molecule is replaced by a -C(O)OR function, or in which any of the —
OH functions of the molecule are replaced with a -OC(O)R function, in which the R
moiety of the ester is any carbon-containing group whi& forms a stable ester moiety,
including but not limited to alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, ary],
arylalkyl, heterocyclyl, heterocyclylalkyl and substituted derivatives thereof. Esters

can also include esters - as described above - of “tautomeric enols”, e.g. as shown

below:

NH,
NH,

NN
|)\/E S—OH
O W N>— . )\)I »=0

'@ 'S
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di fferent physical properties, e.g., nelting points,
boi ling points, spectral properties, and

WO @Bt i es. M xtures of diastereonmers nmay SBOEHDS1088/007955
under high resolution analytical procedures such as

oLl Rl e S R A PRy

- 15 eri.nposable mrror inmages of one another.
accepé?’ﬂer%%%’i?ztﬁ%e&f- definitions and conventi ons used herein

SPFAAZ B0 B ol iy Y sz
pe DB N L o AR s
mole&zﬂ%ése‘)éhi%h%}@ %ugtleiifiggfos%l’é o teir %Fﬁbr‘?.ifrﬂn%@i}%r&%fp ounds

exist 1n o 'y active forns, t hey have

thige RBH ¥ dt¥rdofsdnémt @efe??tdpl_:&ﬁ?o%d@ h@ieh haQkadémech] chemical
light. In describing an optically active conmpound, the

constiflitedn, re diffendith RarRt@ sk Srrahgemdftlof thedbfisorigi®ups in
absol ute configuration of the nolecule about its
spacechiral center(s). The prefixes d and 1 or (+) and (-)
are enpl oyed to designate the sign of rotation of
pll2dastepedmer’z edetsi tght stbyedistaneowpibutvey oniridre (ceters ofl chirality
nmeani ng that the 25 conpound is |evorotatory. A
and whosp owoldcyles hfeceot mitrbr (mpges ofions anlethier o Phasierwomershave
a given chemcal structure, these stereoisoners are _
differ¢nteriryisical pexpentiestamit mekténg pointshoiling povakgespestrab peoperties,
anaot her. A specific stereoi soner may al so _be referred
and reagtigifiesn Mixfaresiod diasteraomersimay gerarate under highrepalution

' often caJled an enantiongeric mxture. A 21
analyt%’&)s}?ﬁ@ ?s ﬁ’é&?@?&é@éﬁpﬁ QoS A Fg{Pfﬁ?SQ&E? bf
enantioners,is.referred to.as a racemc m xture .or a
- SARGOMERs, el todyoSieraPisaAsts of ASOETRRIG AHCIA gre non-
el ection or stereos icity in a chem cal

i f
superPuERirifon Begesdt SMEARBMEL  acem ¢ mixture: and
SRRRL B B M SRS PO, PEAIBIy follow . .

enanti oneri c specl es, VOl ptica

Parkegrﬂ.,eﬁfc@gwqﬂ‘l‘ Eﬁcﬂl&ﬁ Sof Al ¢ rﬁ’x??l%@ﬁi@ raw-Hill Book
mvenT‘I‘D‘H_‘ﬁr‘OT‘E'C[‘I"H'g‘%r‘O'U'D'S_FH'C‘FU%'e_D, odrug noieties

Comp%ﬂg, RRAMY6AL; dAIORIRAL ENSh O VPHAS S, FSietRichbRGstdy 8 Ot g&hie

aval | abl e, comonly known and used, and are -

CompRRhdg P49y Jolee Wls, & SHBNInS) New e8fl.| PRgyWrkAnidt®mpounds
protected group during synthetic 10 procedures, i.e€.

exist ifh @pteallp bcﬁ[{ié Faehss, §.0., Bi@phsee tHteatiligpairdatecthetplgne of plane-
i nvention. For :

polarized light. In describing an optically active compound, the prefixes D and L or

R and S are used to denote the absolute configuration of the molecule about its chiral
center(s). The prefixes d and 1 or (+) and (-) are employed to designate the sign of
rotation of plane-polarized light by the compound, with (-) or 1 meaning that the
compound is levorotatory. A compound prefixed with (+) or d is dextrorotatory. For
a given chemical structure, these stereoisomers are identical except that they are
mirror images of one another. A specific stereoisomer may also be referred to as an

enantiomer, and a mixture of such isomers is often called an enantiomeric mixture. A
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of the FERRHER GO SHGH BABELAS v

the nost part the decision as to which groups to
protect, when to do so, and the nature of the
W@ h@aioessB7 prot ecting group "PG' will be dependetit/Usipo$i007955
the chem stry of the reaction to be protected agai nst
basi c reduct.iye or

50:50 15517 PBFRI SHaoTis TR PSR Faserb e 3 facemate, which
may oft P BRI trerd Rag bedl RE MBS TRa RES ubisirRatcid 1  chemical
reacti L BEP NS TR R rhlhfE iRy cortE Rl Blnar ot fo 4F
equimlitAiilire bPhfo chinfOLRicIRRLRS, AR oI PAGKAY).

rons or to ot ita
: synthetic efficiency. The order of deprotection to
Protec¥in® @rdute, deprotected groups is dependent upon the
Intended direction of the synthesis and the reaction

26 theeehtdx® b$ thepRBeAnfifentioheProtafin@Byo@sSitichide prodrug

order as determned by the artisan. Various
moietibsiailicheaicgrpropsctizdg gtoepsonpounds of the invention

may be protected. For exanple, protecting groups for

Fadtegtimgpsrotpls eird e aflyisle peorhmondy kinoxr ad ased, and are

phosphoric acid, or other functions) include "ether-
optionatlyassedrtofprememigsids reaasioms'witkthe protectedsgronpf during gynthetic

roups are capabl e of functioning as chemni cal ]

procecgu@s/am rprgteg oo apethiod sith preparerbe cempsnmdsofdbe inventipn. For

herei n. However, sonme hydroxyl and thigQ protecting :
the mefit papstherdedidpn as to aylreh growps tspratest WhHengot @ spandythe

22 009/ 005687 PCT/ US2008/ 007955 will_ be )
nafurqmﬂfgg aacqi;prp%é@gs&mqpe’?? ' 2 WIﬁZ’ea‘ilffRenélﬁé‘t ypen the chemistry

i ncl.uded with am i iscussg&ogel.ow A very

S Qe e e Beflye gr other
condifris) BRa e i EARARATE L GRS At AROBE GREps Wnot need
to be, T LARS ATy AZHE, he'Santd RHE Aol sibs iy With multiple
PG 1ARb IS Wil S ks SEReRaRd nbips §98 b egord?

hy droReWB! br amtS9 é}%gg %ﬁ@ te'|> ?hﬁs"?féfv%ﬁ? SiRdel¥ib 6F & Gtherwise

Inits entiret n particular Chapter 1,
facilitdte PhEEYh MG tiCePHASH cy AN TRY BF Y1, ddPRORTtidn 48 vikldapée Ideprotected
HydroxXyl Protecting 10 G oups, pages 21-94] Chapter 3,
group®isidepiireices ipdg tHedHRevdedadiesctdor dflithe sphdidstd ardd the reaction
Carboxyl Protecting G oups, pages 118-154, Chapter 5,
conditiénstorhd erovingetedngnmaypsccur in any order as determined by the

artisan.

Various functional groups of the compounds of the invention may be
protected. For example, protecting groups for -OH groups (whether hydroxyl,
carboxylic acid, phosphonic acid, or other functions) include “ether- or ester-forming
groups”. Ether- or ester-forming groups are capable of functioning as chemical
protecting groups in the synthetic schemes set forth herein. However, some

hydroxyl and thio protecting groups are neither ether- nor ester-forming groups, as
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pages 155-184. For protecting groups for carboxylic

aci d, phosphonic acid, phosphonate, sulfonic acid and
W@Rwenowesvt ecti ng groups for acids see G eene BSI/BE81008/007955

forth bel ow. Such groups include by way of exanple and

will b pgerskedEby W Bed in e A prel e G aRides®

. Ester-form ng groups include: (1) phosphonate
dhxu%ﬁé@?ky%rning groups, such as phosphonani date esters

ARSEE B8k PLoRE it BRIPIRI B A ap it g
groupg gﬁ& Qﬁrre?ggnéﬁfgf %&ﬁggg@%ﬁé refagfi&\{gli’e%%%&ﬁ?edqﬂ PlofRtive

phona at e, ( inate. 1 olites oftne
croupgqm%afﬁ&t%h&@isl THESH A WAGEBerlhhd POt MW HE fJohn
“Scope 0 s itnvention are the in vivo netabolic

Wiley & S8 Ifc. ONet® o8R0 NMBOYNEEB NI 65671 L 188 9198 (@G Feenats. NSee also
products may result for exanple from the oxidation,

Kocieriskil UEHilip].; Pty HcOing G foupd(Gtar Thierfié Wiridg Sraitigast, Aty York,
the like of the adm ni'stered conpound, primarily due

1994), wchielh zy/iebiSoratat by seferer@dariel étgtingty héteéni hiv pattic@idar Chapter
i ncl udes conpounds produced by a process conpri sing

1, Proteotih@ Grongsa Ar2QveErig a0 pages 630, €haptds2) bB/d¥0xX9bBrotecting
conpound of this invention with a mammal for a period

Groupsf pagase2 194, {Chameet 3t BioliPebtectingfetaatps) pages dlti, Chapter 4,
thereof. Such products typically are identified by

CarboryldpratedtingCroaps, (lageel | #454 & ptec/Carbamy) PratastingdSroups,
of the invention, admnistering it parenterally in a

pages d2%-d8¢-abPePHYSeting ggoupyias saghoxicracih ahosphonigagid)

rat, npuse, guinea pig, n

o an animal 5 such as key,
phosphpngig, ﬂﬁlﬁ?ma@%fw% o ProtRAE: BRI JPT anids R5p (ITERRG 8 set
occur (typicall bout 30 seconds to 30 hours) .and
forth Heli St Brpaps 1nsTyat by rep Bb RUTEIS eushiohUiHa iy esters,
. 1 bl.ood or, other .bip] ogi cal sanples. These products are
an“de§§§Vg§zF¥%1%Tigm%ﬁ%%e they are |abeled (others are
i sol ated by the use of anti bodi es capabl e of binding
epi topes surviving in the netabolite). The metabolite

Ether_égg%gtggfwg%% g i n.conventional fashion,

In general, analysis of

ré%&é}b@rhﬁﬁ% sr8u BN 1ide (IFpRAI Ao B5cRIONRR ORAlbs, such as

drug net abol studi es we own to those I n

phosphbﬁaxﬁﬁdate'E_Bé?erg%li&bﬂo?@t}ﬁéé}é eGiess, pk&i%ph@ﬁﬁteaaétéﬂgﬁé{n@r e
not otherw se found in vivo, are useful in diagnostic

phosphsadisafiflates; (2) carboxyl ester-forming groups, and (3) sulphur ester-

forming groups, such as sulphonate, sulfate, and sulfinate.

Metabolites of the Compounds of the Invention

Also falling within the scope of this invention are the in vivo metabolic
products of the compounds described herein. Such products may result for example
from the oxidation, reduction, hydrolysis, amidation, esterification and the like of
the administered compound, primarily due to enzymatic processes. Accordingly,

the invention includes compounds produced by a process comprising contacting a
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t herapeutic dosing of the conpounds of the invention
even if they possess no anti- 15 infective activity of
wa b@onossn. Conpounds of Fornula | or Il | n onkCT/US2008/007955
enbodi nment, the present application provides conpounds
to Formula | as_des

compq b I v LM aemal For S RETPAId di Ui B ield a
metab B8 pY Rl e B R MBS B g bpdi it By prephting o
radiol bR ot o) SO o e e scphilio@ripg i
parenfPhfify B b M cckable MR o BlealPoattabotc g/ k) fn animal

such &TRACHROTEHea0pigChirReGHBE nian, ARBWIAE Suffidi&Ht time for

nei ther R4%nor R5~ are substituted al kylS substituted

| metabo85RY C%Czd@ﬁk (tyPicallyPduitWoad cbraZid 30 BBArs) @aH ¥bRBinSlits
is -

-, DisS 2,5-pyridylene, R3-L3- is

convefdiBRIP26iEKIZLIM Fhe Grihe(bIdddbother BidlogitalsarhpRi3. NRERS

is not pyrrolyl, piperazyl, or N(CH3)2. 24
produ?05e @aSHY Tsobited S0 ) Ao tbeldd o therxnerisisiatdd b ehe use of

- present invention do not include any of the conmpounds

antibodliectapabie ohbi@iy £pBdpaysunmying/iB31e hietabblite) Pahe mhetabolite

Application Publication 2006/ 0052403, JP 2005/089334,
structgresiase elegaoised in canvewtiondlifaships, e.g.nbyNb oaMeMRognalysis. In

reference in its entirety. 5 The definitions and
generalyaalysiger metpbelitesis dane de Hissame wabeeeanyestionabdrug

present conpounds are described and illustrated
metabglipay fudjes welkkngwintqthase skidled ipythe @ik Ee rorversion products,

art that any conbi pation of the definitions and .
so long ag¢hey Bﬁﬁﬁ“gt Otglsg‘meéeangwaﬁvwaameh&m QgAqsticpsgays for

therapg RG] R aE B oSl BE R oven bl RREh Fh ey iigmano anti-
10 rel Aol g S tnat
mfec“é’gg:‘}%]"lgy%gtﬂééfl entific principles (such as, for

, B8 at om connect i ng to nore than four
m&g{}%&%%éompunds too unstable to permt
lation into pharnaceutically
S S50 1o, B I v o accorain
to Forfifflh Mok TDRs AesdribedBhéreipval ent bond only

In each of the embodiments hereih, the following provisos apply when

applicable:

(a) When X! is -CHz-, D is 1,4-phenylene, R*-L3- is CH:CH2CH2CH:0- or CHs-
O-CH:CH:-O, n=0, m=1, then NR*RS is not: (1) a 4-substituted or 4,4-
disubstituted piperidine or piperazine (2) -NHCH3;

(b) When X! is -CHz-, D is 1,4-phenylene or 1,4-piperidinylene, R?-L3- is
CHsCH2CH:CH:0- or CH3-O-CH2CH:2-O, n=0, m=1, then neither R*nor R5
are substituted alkyl, substituted heterocycyl, or substituted benzyl; and

(c) When X' is -CHz-, D is 2,5-pyridylene, R3-L3- is CHsCHCH2CH20O- or CHs-
O-CH:CH2-O, n=0, m=1, then NR*R?® is not pyrrolyl, piperazyl, or N(CHs)a.
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applies to Fornula I, and not to Fornula 1. 15
Simlarly, the skilled artisan will understand that

wob@n/0es87s -NH, -0-, or -5-, in Formula || PCRUS2008/007955
defines a =NH (imne), =0 (carbonyl), or =

X AR e BT By oie
SO A3 B e i St
Publc ST DIG00HE, OPOTATRCD: S et S o B 2

mcorpehgtga,b e%nc@ﬁﬁﬁ&bhﬁ%&g al kyl, and conbi nations

er eo I n anot her e I ment of Formula | or I, m

'”Fhe]deﬂrﬁtléﬁé’ hﬁ& rsu%@ﬁﬁi@rﬂ?fﬁr Wiridiy gatha dn@éuﬁéends' ofithe

- or - CH2-. I n anot her enbodi nent of Formula |

preser@ rcoh{ OLB\HSI aﬁire idedefibedigndl lillustiiéBFieraid TRéhowkl Bdn&brstood by
taken together with the nitrogen to which they are

one skiltdhinatheae b eitht ahgr dombinatibatdftthie eéfiaitiantsatid substitadnts
heterocycle. In another enbodi nent of Formula | or II,
describtd alsovenstepdddentireyult MRARINOperdbR4speried dRconhpdemnd.
together with the nitrogen to which they are both
“Inopextblecipedies forcomp@indad) 120893 0IBEBUNRGTUWIS2EEShabVEiges
substituted or unsubstituted heterocycle; wherein the
relevahesaendijepentiples uch asgor exatpledn Wh@wémnccemelcgmg to more
saturated or partially unsaturated _ring containing at
than fcptera@cvaéﬁm honde) g sempos@dsdoadnstable k¢ Permiiigelgtiogangd

-.to rrberedf sed b| cllcful sturated or,
formu}%mw lam P ﬁga@qﬂtl f gen 9?%89 Fonsxamiple it is
underslfge i) ﬁ’E‘ﬁtSiH?erH:%‘? ﬁlﬂ:sf%? &%ﬁtﬁﬁ ldeﬁﬂ‘“‘?% 0? hd%%% ﬁﬂﬁ#ﬁggond only
appheﬁFclfR?BHBH?%ng a\%ﬁi cﬁr}f) %hﬁhg%ggt thogte : agLe\éIVI tfoE mea

ST HLUbRd B %Hga%% wmgﬁpﬁg% Rteneh12300KBE 0. or -5,
in For%lglr 4§2y C?Q‘ﬁn‘%‘: st | ut egéaggéﬁglz;%ﬁ%f gﬂi&{ak‘%n&r&) gE P

'Iﬁ OI’éreﬂ'lb?&l%tldf lﬁ(ﬁ‘ﬁhtﬁﬁxlor 11168165 QA& ¥éne %Mét%fe%dalkylene

het er oar het erocycl yl al kyl’, subst’i tut ed

wherefiefRr sﬁlcb)éﬁh)/tlea' dikylene Coptises @nQlkPlene Gubktikted Aith one or
-C(O NR7R8. In anhother enbodi nent” of Formula | or 11,

more dibstifudritslegleaedTedbm thifBap ddthsissing of halo, hydroxyl, amino,
heteroalkyl, substituted heteroalkyl, cyano, azido, nitro, alkyl, substituted alkyl, and
combinations thereof.

In another embodiment of Formula I orIl, mis 1.

In another embodiment of Formula I or I, L! is -CH>— or -CH>CH:>-.

In another embodiment of Formula I or II, R? is independently -NR*R®; and R*
and RS, taken together with the nitrogen to which they are both attached, form a
substituted or unsubstituted heterocycle.

In another embodiment of Formula I or II, R is independently -NR*R®; and R*
and RS, taken together with the nitrogen to which they are both attached, form a
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or carbocyclylalkyl; and R5 is al kyl, substituted
al kyl, carbocyclylal kyl, or substituted 15
W@amb/@osm’r ylal kyl . I n anot her enbodi nent of Fop@LU&2008/007955
Dis arylene or heteroarylene. In another

s R B B oty & shess's thepproqy dh G to &

membgwr&&c%@é%tkq %{ (%all{lf—]ﬁlbg un%gtza%jaaggpqu Rgn{ainmg at
least ong' %@%75 m ?e%i(q Wm l@rO' ﬁ(@éﬁ@ﬁ 28 to&%)n@ﬁg&%rd fused
blcychcg\%/%% of p%t‘%ﬂ%ﬂ‘sgéﬁsﬁed %Aﬁ% eh}geaa’f one f hetero

atom selede®d YN, @farlds. L2 is -0-; and R2 is alkyl,
substituted al kyl, cycIyIaIkyI substi tut ed

%@rwtﬁéﬂ‘éihbodfrﬁént StlsTnlaties IBMRis irdepedidently -NRRS; and R*
substituted aryl al kyl, het erocycl yl al kyl", or
and R% tdl&dn fogedtbrieitkthe Mﬁﬁ@@;éﬂ tyWhidintheyaire@otle atadhed form a
of Formula | or Il, R2 1s nethyl, ethyl, n-propyl,
substlmeqbbom‘isubstiﬂmﬂécj/hete&rya‘i)dpr opyl, nethyl cycl opr opyI
cycl opropyl net hyl ene, benzyl, or nethoxybezyl. 26 WO
Zﬁwmﬂﬁﬁeﬁﬁ eiszﬁdﬁfm@ﬂﬁﬂﬁ)r I, R'da odepengiendgi-MeRtR®; and R*

of Formul a L3 is -0-. In another enbodi nent
is H, anylF@:hﬁmtateld a:lkyl Karmypbfldkyylsubsuwed carthagyalyilglkyl; and R°is
het er oal kyl , or substituted heteroal kyl. In another

aryl, subgiguiter Aty loheterpanyl, substfuted heteggaad heterqeysiydgikydr
ene- 5 O al I 0. anot her _enbodi nent  _of

substifle i Lerpoyly Ik - 1SR {08 SElRHE oo
S A Y R pi%%%“p'ﬂ? %R%‘% RéisH

-or carl?aé]c?/fcg%l&gzgom alﬁtl%élr %hﬁ)séﬂ}lges(f R}b‘l Pylaﬁ(yrl or substltuted

carbocyclylalkyl.

In another embodiment of Formula I or II, D is arylene or heteroarylene.

In another embodiment of Formula I or II, L2 is -O-.

In one embodiment of Formula I, -L2-R? is -OH.

i In another embodiment of Formula I or I1, L?is —-O-; and R? is -C(O)RS, -
C(O)OR?, -C(O)NR'R8, -S(O)OR?, —-S(O)NR'R?, -5(0O)20R?, or —S(O)2NR’R8.

In another embodiment of Formula I or II, R? is -C(O)OCHs, -C(O)OCH2CHj, -
C(O)OCH(CHs)., -C(O)NHCH3, -C(O)NHCH:CHs, -C(O)NHCH(CHb)e.

In another embodiment of Formula I or II,.L2 is -O-; and R? is alkyl,
substituted alkyl, cyclylalkyl, substituted cyclylalkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocyclylalkyl, or substituted heterocyclylalkyl.

In another embodiment of Formula I or II, R? is methy], ethyl, n-propyl,
isopropyl, n-butyl, cyclopropyl, methylcyclopropyl, cyclopropylmethylene, benzyl,
or methoxybezyl.
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R31\>0R L31kNN(K1). R la or a

phar maceutically acceptable salt thereof, wherein: 15
WRW0080568IRAR5; R2 is-H, alkyl, substituted al kpET/US2008/007955

carbocycl yl, substituted carbocyclyl,

arbocyclyl al kyl ., substit uted rRocygl yl al kyl,
n&%ﬁ%ﬂ %’m@g%ﬁf:]?h?tglgor%%ﬁ f@l‘: lﬂééérocycl yl al kyl ,
hst it ut ed, het C Lyl . o1 - ,
TE P E e OB SRSt g L Bk s B gy,
-0Q- 1 =51 2 ) = 1.<o15(0)2-,-S(O -, or a coval ent
heteroggﬂg,; or%éiblsg %@y@tg}s"u%lk l|'t uted al kyl, al kenyl,
i Iy, b3 tikuted). _ ;
Eg%‘%%ﬁﬁbaéﬁﬁ% of P Loy Kyl s 20-afk c?(’_\??do alkylene
C}aquybstituted car bocycl yl, carbocyclylal kyl,
substituted carbocyclylal kyl, heterocyclyl,
IHRSOtheH AbHRIRERCYTE Hmulagte TR Y 618 ig LG HCH0CH:S or -
substituted 25 heterocyclylal kyl; 27 WO 2009/ 005687
OCH-.CERCHRZBNS/ 007955 R4 and R5 are each independently H,

al kyl, substituted al kyl, carbocyclyl, substituted
dardnotlyerd ethbodanémicyfchorinahlisy] R* snd R iaterhetleach simultaneously H

carbocyclyl al kyl, heterocyclyl, substituted
or alkylet er ocycl yl , heterocyclyl al kyl, substituted
heterocyclylal kyl, -C(OH -C(OR3, -S(OR3, -S(O 2R3,

~ -lo(aDptes, erobod Bnai Q) NRZ RE esantt iRdentien, RS dis represented by
- together with the nitrogen to which they are both
Formyadached, forma substituted or unsubstituted
heterocycle; R6 is alky, iy substituted al kyl, al kenyl,
substituted al kenyl, alkyhyl, substituted alkynyl,
het er oal kyl , substitul {eroal kyl, carbocyclyl,
substituted 10 cagbocyicl yl, /e bBé&yc| vl al kyl
substituted carbocycdlyIMl kyl, petredBcycl v,
substituted heterocyclyl, het ecI yl al kyl, or
substituted heterocyclylalkyl;

Ry
Ia

or a pharmaceutically acceptable salt thereof, wherein:

R!is -NR*R5;

R?is‘H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, arylalkyl, substituted
arylalkyl, heterocyclylalkyl, substituted heterocyclylalkyl, -C(O)RS, -
C(O)OR¢, —C(O)NR7R8, -5(0):0R’, or -5(O):NR"RS;

L3 is -NH-, -O-, -S-, -N(R?)C(O)-, -5(O)2-, -S(O) -, or a covalent bond;

R is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted

heterocyclylalkyl;
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R7 and R8 are each independently H, alkyl, substituted
al kyl, carbocyclyl, substituted carbocyclyl,

w@ 200boessst yl al kyl , substituted carbocycl yl al KyPCT/US08/007955

heterocycl yl, substituted heterocyclyl,

oOF 0 B e tenehaguin ) b iheunBeile Jl Syrdevay
Sﬁ's%ﬁeétﬁﬁﬁ%ééaerﬁg'?é{lx@35?*@2?%&%%?8@%465Sctaﬁéjceﬁ%}m%%ylf
car Beis BRI Kb Htoat Rk RBler R, REIOEI Ty Sbstituted
ot S ey Y IR DM RN ARG B QB 4
pro@g)N@gRgrogup, or a prodrug noiety; R O is hal ogen,

cyanao, “azido, nitro, alkyl, substituted al kyl,

FReCrRK R, taRéR fishethdievRhaRk Hﬂ_rog@ﬂi 1S Wakh theyesre both attached,

heteroal kyl ; and 25 n is an integer fromO“o 4. In

onef@fih adubentuted oreimdubstifiaed RetdrdcNR4R5; and R4 and
R5, taken together wth the nitrogen to which they

R%is ik, aubistichied, alkgl, allersibsibstitited akenyl, alkynyl, substituted
unsubstituted heterocycle. 28 WD 2009/ 005687
PCTallS2G303ideradsy], substitatdiehetendedky hreatboaf cliybrsubstituted
la, R is NR4AR5; and R4 and R5, taken together with

t he cabiocpgah cadbadyiclyalkydysudnstitwted frashogyehdalkyl, draterpcyclyl,
substituted or unsubstituted heterocycle; wherein the
het evbstituted hetegoayclyloheteresystylabkyboerosibstitateds ul | y
saturated, partially unsaturated, or heteroaryl ring
conhstespexslalidast " one 5 hetero atom sel ected from N,

RTINS 1. TG B

oG e SR PO 28l £ L e 200 oy,

E e|’ ﬁg%?gc;cﬁﬁmsa&%tu%& Hgte(r:c())cnysc&ﬁg | Qt%rg&cl)lrlgﬁyl}! . sl}.llb(th\lltuted
heterocyclylalkyl; or

R” and R?, taken together with the nitrogen to which they are both bonded,
form a substituted or unsubstituted heterocycle;

R? is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted
heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl, a
protecting group, or a prodrug moiety;

R is halogen, cyano, azido, nitro, alkyl, substituted alkyl, hydroxyl, amino,
heteroalkyl, or substituted heteroalkyl; and

nis an integer from O to 4.

In one embodiment of Formula Ia, R! is NR*R®; and R* and RS, taken together

with the nitrogen to which they are both attached, form a substituted or

unsubstituted heterocycle.
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O and I n anot her enbodi nent of Fornula la, Rl is
WORMRS0S6BRA i s H al kyl, substituted 15 al kyl,PCT/US2008/007955

carbocyclyl al kyl, substituted carbocyclyl al kyl; and R5

ARG %ﬁﬂ%ﬁﬁwmﬁa@%ﬁrﬁﬁ@a‘:@ ¥ hdiRyand By aken
oseo A BRI OEELART Hr N AL PR St o
unsub's%gg%llrlrlg;t]t o&@or mJgF a la, hﬁ%m?g{ggn\g;tz rFféT H%rﬂgﬁfe'ae&onocychc

fully s%;/lgrag{g’ P§g¥ u)%lggﬁ{fﬁféﬂhgr FHSR#BX ﬁi%é%&?ﬁ%/{# at Rfast one

heterﬁt@h@'@ecte@(fﬁ)m akd 9 Q’B@-‘@@ 12’fmer§5@mﬁ%@ﬂﬁncﬂ%c fully
WD 2009/ 005687 PCT/ US2008/ 007955 I n anot her

saturaj@éﬂ)@ﬂE whn&Quatka rhﬁ%(ccﬁﬂtairﬁn Ré Reist BAe hetdio addwsh SRfected
is al substltuted al kyl, carbocyclyl al kyl,
from Np@shndlﬂ ed carbocyclyl al kyl. In another enbodi ment of
Formula la, R is independently -NR4R5; R4 is H and
Rh dreothékgibodithent 6fF exnalakly) thedeetbraxycleyik akleyted foom the
substituted 5 carbocyclylal kyl. In another enbodi nent
gro|preomisisting, ofR i s i ndependently -NR4R5;, R4 is H
and R5 is selected fromthe group consisting of

5 Y Y LT

In another embodiment of Formula Ia, R! is NR*R®; R* is H, alkyl, substituted
alkyl, carbocyclylalkyl, substituted carbocyclylalkyl; and R® is carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)R3, -C(O)OR?, or -C(O)NR'R®.

In another embodiment of Formula Ia, R*is H, methyl, ethyl, n-propyl, iso-
propyl, n-butyl, cyclopropyl, or cyclopropylmethylenyl, R’ is phenyl, pyridinyl, -
C(O)CHs, -C(O)OCH3, -C(O)CH2CHs, or -C(O)OCH:CH. |
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OH'6 ~OHF F F ,and |In another enbodi nrent of

Formula la, R2 is H 10 In another enbodi nent of
wo-oabamst a, R2 is -C(O R6, -C(O OR6, - C(O NR7RSI/US2008/007955

S(OOR7, -S(ONR7R8, -S(0)20R, or -S(O2NR R8. In

T%?%ﬁ%%gaﬁ%@%wbg ﬁlai&@)%ﬁféé%(@ éﬁ'ﬁs is alkyl,
suvsifb B o R AR Tt ot BBl
‘ﬁl}{%lr*&l)h"f‘ér b%@%&ﬂaééﬁogﬁk@?i’%yﬁl%F%(Jg%geg{éyéngllyy—lN 4R

substitute subs al Kyl ,

43 I Y . i I . | .
reis pSHES ki O SUOELI SR gL crssh it
Caﬂxxﬁg&mhkgp-propyl, i sopropyl, n-butyl, cyclopropyl,

hyl Cycl opropyl, cycl opropyl net hyl ene, benzyl, or
NRaheXYdegHbodi#fer ofasthiiee 18 0GY lnﬁ@@g&erﬁenwmkmd; a,
L3 is -0-. In another embodi ment of Formula’la, -L3-R3
R* is H; and Rk kylecteddrosUidbet droupatbnsitinglof, - 0- car bocycl yl,
-0-heterocyclyl, -0-carbocyclyl al kyl,
- het eroggcl yl al kyl, or  -0- Ikyleneugﬁalkyl. In this

enbddigent, |t is preferred t RRisTPy It is
rred tE%g?R' 'S R5 and R4 and RS,
Wi th ni trogenm g amdi 25 they are
both at t'ached, forma heterocycle selected.fromthe
‘group consisting of: 30 WO 2009/ 005687
RCRhOERIGENboJigseNt of RaymuilnIa FRisEN, N s~ \N N F F
~N\'N and I n another enbodi ment_of Formula la, -L3-R3
il anotheramliosiiznentpfdupara dapkiHs -CIARR GEHERS, ~-C(O)NR'R?,

- OCHPCF2CF3, - OCH2CH( CHB) 2. - OCH2CF3, vo VO- CO
S(0)OR S OIRR:, _SOOR ot BBy NRRE T3 v

In another embodiment of Formula Ia, R? is -C(O)OCHs, -C(O)OCH2CH;, -
C(O)OCH(CHs)2, -C(O)NHCH3s, -C(O)NHCH:CH3s, -C(O)NHCH(CHs)e.

In another embodiment of Formula Ia, R?is alkyl, substituted alkyl,
cyclylalkyl, substituted cyclylalkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, heterocyclylalkyl, or substituted heterocyclylalkyl.

In another embodiment of Formula Ia, R? is methyl, ethyl, n-prdpyl,

isopropyl, n-butyl, cyclopropyl, methylcyclopropyl, cyclopropylmethylene, benzyl,

or methoxybezyl.

In another embodiment of Formula Ia, L2 is —-O-.

In another embodiment of Formula Ia, -L3-R? is —O-alkyl, -O-(substituted
alkyl), -O-carbocyclyl, -O-heterocyclyl, -O-carbocyclylalkyl, -O-heterocyclylalkyl, or
-O-alkylene-O-alkyl. In this embodirﬁent, it is preferred that R?is H. It is further
preferred that R! is NR*R? and R* and RS, taken together with the nitrogen to which

they are both attached, form a heterocycle selected from the group consisting of:
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O In this enbodinent, it is preferred that R2 is H
It is further preferred that Rl is NR4RS5 and R4 and

WR2090a368N t ogether with the nitrogen to whi chPeTrieg2088/@7955

both 10 attached, forma heterocycl e sel ect ed from

t he groyp con3|3|ngof u N NN F N N~"OFF

- 1I0G4L /- NXphan t rrerf‘f\

Fornmul a | is|- 4R5 %Z} C(OR6 15\{

C(0)0R6 - O)NR?R _S[0) 20R7, Or -3¢0 2RR7 NN s
0-; R3,is alkyl, bstituted alkyl, heteroal kyl,

substi tero ear bogycl yl, hegler clyl, 31
WO 2009/505657 PCT/ B/ 007 /“afbocycTiiélkyl,

het er ocyc al kyl ; and 4 and R5lar e each

i ndependently H; aIkyI substi t ut al’kyl g ’

carbocycl yl, substltuted car bocycl yl,

car bocycl yl al kyl, subrst ituted car bocyQI yl al kyl ,
het er ocycl yIS‘JJ ti tutred\het er ocyclyl,

het erocycl yl algkyl/j substj 2d heterocy
-C(OH - St O R3, ) {
C(O NR7R8; or R4 and R5, taken togethers=sth the
nitrogen to which they are both attached forma

inlmxbithezte&dbodimmdifsﬂdrtmﬂada,héfwo@y@(ﬁizGHz@(ﬁblsher

enbodi nent of Fornmula la, R4 and R5 are not each
OCH26Hi(H-6hEou0ICH (6 F s aHREIH 2AFaC R 6k - EHiYG Hiz )re HDCoT2CFs,

Formul a | a, -L3R310is-OCH2CH2 , -OCH2CH2CH3,
- OCH2CH2CH2 - Cc- bu pentyl
- OCH2c- propy uzlz;uty CI:HZCQZCOCO

- OCH2CH2 CH2 CHR OCH2CH2

OCH2CH2CH2CF3 or (tetrahydrofuran 2- yl)mst hoxy. In

anot her enbo nt of For a Ia CII;’%D IS
OCH2 CH2 OCHB3, %ﬁl—iz CF3
_ OCH2CH2CH2CH2OHL 1G 15 but ' O0CH2CH2e< pr opyl , or

-OCH2c-propyl. In still anot her enbodi nent, -L3- R3 is
In this embodiment, it is preferred that R?is H. It is further preferred that R!is

NR‘R® and R* and R®, taken together with the 'nitrogen to which they are both

attached, form a heterocycle selected from the group consisting of:

o2 o2 # L

\N \N \N N N

l:l , '\/> ! O ’ O\F ! K/)\l\
J'rr‘\ J:r,\

N N’\O/ ;\N/\ :-"‘J\N

oy U |
' FF
o) Z Q@ , and

In another embodiment of Formula Ia, R! is -NR*R5>; R? is H, -C(O)R¢, -

C(O)ORS, —C(O)NR'RE, —S(O)0R’, or ~S(O):NR’RS; L? is -O-; R? is alkyl, substituted

alkyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, heterocyclyl,
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as defined imediately previously, R is H and R is

NRARS and R4 and R5, taken together with the nitrogen
W@ 0ovdsB7 t hey are both attached, form a het erBCHUE®08/007955

selected fromthe group consisting of: NNNNN O NN~

carbogytldb i terRsudslalichl Rngk ity RGks SHoh P PERIHIPALY alky
sovsipg ST oy SRR BB LBy s
crbod IAHRTIECRO L S AR Sy Rl
substif¥fed Bty o ey e IO IR SEOBR: S (OY O 5t -
C(O)l\fl;(@ﬁa dNrfl@ SHPRP takQ&Iith&Owth: thihifibben tW}ﬁclNggé Sﬂx Bath

NN O and 10 In & furthgr enbodi nent -L3-
attache @302 BB ted Hr @RSUIBIHIGEHIR&Erédycldle present

invention, Formula Il is represented by Fornula Ila:
NhiZinbifZer dinbbdiment of Formula Ia, R* and R°® are not each simultaneously

H or alkyl.
In another embodiment of Formula Ia, -13-R3

is -OCH2CH-0OCHs, -OCH=CH2CHs, -OCH2CH2CH2CHs, -Oi-butyl, -Oc-butyl, -Oc-

| pentyl, -OCH:c-propyl, -OCHzc-butyl, -OCH2CH:c-propyl, -OCH.CH2CHCH20H], -

OCH:CFs, -OCH2CH2CFs, -OCHCH.CH:CF;, or (tetrahydrofuran-2-yl)methoxy.

In another embodiment of Formula Ia, -L3-R3is -
OCH:CH20CH3, -OCH2CH2CH2CH3s, -OCH2CH:CFs, -OCH2CH2CH>CH:0H, -Oi-
butyl, -OCH:CHzc-propyl, or -OCHzc-propyl. In still another embodiment, -L3-R® is
as defined immediately previously, R? is H, and R! is NR*R® and R* and RS, taken
together with the nitrogen to which they are both attached, form a heterocycle

selected from the group consisting of:
AL R R 2 2
N N N N N
ER S O O T O}
H‘J\N :"‘J\N/j)/ E'J\N/\ ’:’J\N
B OIS
FF

0] Z \:G , and
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RL3"ji, NN (RLIO)n R Ila 15 or a pharnmaceutically
acceptable salt thereof, wherein: Rl is -NRAR5; R2 is
woR00al003687 substituted al kyl, al kenyl, substi t RCBEUS2008/007955

al kenyl , carbocyclyl, substituted carbocyclyl,

B R K e I FY
is -Ocz;g?fz‘izldgtc(ﬁqi ?ﬁég%?% %ﬁg{&ggo%ﬁ%ﬁ%ﬂzCHzOl‘l or -
OCHzg—gg'c%%gﬁﬁss/Mt%g%%mboagrsyE(—Q)’-%g?%% dehgl?a zmggg\;égﬁte ly

previotﬁ%gg R2RSH nﬂl I@ﬁg L ﬁﬁjd ktléken %%&H& w1li£1 the jnitrogen

tltuté alken ynyl stltut ynyl,

to Whl'&ﬁttﬁé)‘? at&pbth z?t%‘etbﬂeklt %ﬂa%ﬁ@rb@?ﬂbkhlec&ﬁf H@ﬁi/ fHeVgroup

substituted carbocyclyl, carbocyclyl al kyl
consisiubsifi t ut ed carbocyclylalkyl heterocyclyl
substituted heterocyclyl, heterocyclylalkyl or

substi tut ed hegerocycly R5 agg\e
i ndepenytlzl‘i y H , ’Jﬁ t| I ut ed ﬁ@\
car bocycl W 10 t it ut r bocy

carbocyclylalkyl substituted carbocyclylalkyl
het erogycl vl , subs;fthgg/heterocyclyl
s

het erocy®™N'y kyl tY't ut eds_heter ‘I\M kyl ,
" OH QIR -5 -5(0) 2 )\c( o -
C(O NR7R8; [or R4 and taken t <her Wi t]

ni trogen to which they are both attached, F15Fforma
substituted or unsubstjtuted heterocyclie; R6 is al kyl,
substituted &l kyl, I , substltute‘JJ enyl ,

al kynyl, substN't al ky het er oal Kyl
substituted aIkyI ocyc M -gituted
car bocycl yl, carbocycIyIaI'- , stlt

car bocycl yl al kyl , heterocyclyl, substltuted

Tna ﬁﬂ@}é&%ﬁlﬁ@%ﬁmt 31% S4:98YSEYL RO E,Y, Substi tuted 20

In one embodiment of the present invention, Formula II is represented by
Formula Ila:

NH,

)\)I (R),
\_QR1
ITa
or a pharmaceutically acceptable salt thereof, wherein:
R!is -NR*R5;
R?is H, alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,

substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
arylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
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R7 and R8 are each independently H, alkyl, substituted
al kyl, carbocyclyl, substituted carbocyclyl,

w@ 200boessst yl al kyl , substituted carbocycl yl al KyPCT/US2008/007955

heterocycl yl, substituted heterocyclyl,

SRS SRR NI

V\/nl g{piz are both bonded, forma substituted or
unsu tut €d heterocycle RO is H, aIkyI, substituted

ls rBocycl B!t :
?‘at%oc}%?; glc Y bstlt’ Iu%@dﬁcar o gké‘{’ileptbond

/
L %%%8%%07%%?%&%%%e@ﬁsyﬁ%ﬁ%?ér%% Tk Ry} substituted
Subghidyiniyl ek thRIaBk cy@é{itatéwheteaoalpyloEﬁqidcpelygrs%@uuﬁéd

a prodrug nnlety R10 i's hal ogen, cyano, azido, nitro,

al kydrbogy8I§!,ica cBf 1Kyl stpdtiaxed cagsddyelylalkyl, heterocyclyl,
heteroogﬂ ? or substltuted heteroalkyld?Qy g Cy Y

ni Sﬁlﬁstﬁufﬁ&hetbﬂo@&yl&hb@d@d‘;&ﬂ&labﬂ‘yl Forsubiseitided, R1 is
NRAR5; and R4 and R5, taken together wth the
nithetg:eocycd)ylwtk)dh they are both attached, forma
substituted or wunsubstituted heterocycle. In another
difsodi Reane esfchAodepéerdéntly HRalkyd, suksRbutedradki@ cartwbcRely],
taken 10 together with the nltrolgen to which they are
bot subkstitutedeenrbpeyelyh cathnnyichylalksl, substinged sarhaayelylalkyl,
heterocycle wherein the heterocgcle is a 4-

o- RGeSy e Pelergcisid ieeorsslylpiot s&hs;amted

2 o1 Beresaciani, & Caph SO SETR! SDRTFHSHSS: -

ne IR b?n;“'céﬁt aining at |east one herero atom

I 6l Rk T lokeriy wiRaPReyepeef S ER Ity PR Rlrachea,

gr ?&Hn% ggﬁﬁﬁﬁﬂgd% un%b%t%té\h ‘lllete\rocycjfe;LQ 1 FN\N

Re¢is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heter_oxcyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl}

R” and R® are each independently H, alkyl, substituted alkyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl; or

R” and R, taken together with the nitrogen to which they are both bonded,
form a substituted or unsubstituted heterocycle;

R?is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted
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N ONFFIN 1-1 NONDand 20 In another

enbodi nent of Fornmula Ila, RL is NRARS; R4 is H,
wabkdoglose8ubsti tuted al kyl, carbocyclyl al kyl, PCT/US2008/007955

substituted carbocyclylalkyl; and R5 is carbocyclyl,

S R RS L RSN o SR

PCT/ 2008/0079550 subosdltutedearyl het er oaryl ,
subBTPEEY S BRAT R B DIONE RO ¢y al kyI subst i t ut ed

*@ B et Faidhanner T IR Y rpflog, amino
- S( B%ﬁ%%gyl Og%%)%%'}ed gl%g-r Eﬁg?; g( O?SOI?Z anot her

5 eqdimerdy f Formula Ila, R4 is H nethyl, ethyl,
n-propyl’, iso- propyl, n-butyl, cyclopropyl, or

qﬁfdr@mrﬁsaaméﬂtydfwhmlam R PORIRAR?; o ROARY RS, taken together
o (o) -C( Q) OCH3, - C(O) CA2CH3, or - C(O) OCH2CHB. I'n

with tR@fait eﬁl&@ﬁidﬁ-‘ﬂlﬁe Qire botidttachdd .foffd d substikiyted or
substituted al kyl, alkenyl substituted al kenyl,

unsubsﬁﬂhed‘}ete}tbcydelbst ituted carbocyclyl,
car bocycl yl al kyl, 10 substituted carbocyclylalkyl,
dnyanotkseranbodimentasfyf grnanlpl [, R lis NR1BStanduReand R®, taken
aryl al kyl, heterocyclylal kyl, or substituted
10 togethhet«eﬂotha:ﬂuwwehyb whichghey lace betkb@tzﬂaqkmqlt feyim gsuppatituted or

I'la, I's methyl, ethyl rop i sopropyl,
unsubﬁtlmj;f:q hetegpryqle; wygte@p ﬁ]@@ypterﬂg{%%sczy @Fﬁ-gpa}nbered monocyclic

%1 cl opr opyl net hyl ene, benz |, or, nethoxybezy
fully spfuraist pbpaRiANoHMARTaSed FEVERANIAIIRE At Iphpconabeteré atom
ctect B0 0TStk st o o e ared o

partialiiPea Biptsd e SOM A BT SR HErA1OB SSlgse fzpm N, O,

15 ands.”a R is -NR4R5; R2 is alkyl, substituted

In another embodiment of Formula Ila, the heterocycle is selected from the

group consisting of:

o o 5

In another embodiment of Formula IIa, R is NRR5; R* is H, alkyl, substituted

20

alkyl, carbocyclylalkyl, substituted carbocyclylalkyl; and R®is carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, aryl,
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al kyl, al kenyl, substituted al kenyl, cyclylal kyl,
substituted cyclylal kyl, cyclylalkyl al kyl,

waameniIest ed cycl yl al kyl al kyl, aryl, substi tutBCI/a82008/007955
aryl al kyl, substituted arylalkyl heterocyclylalkyl

s AL A S S PR B, Fa i e

heterOE?%lyLaS%‘x“{mﬁ? %3"&”@)%&“6”??@3@&%@ forma
errbo tﬁ&t %ﬂbgﬁgné‘ﬁ‘tsﬁyfbﬁ#ﬁﬁ@%ﬁfj a cov n‘t %br}gw %(%\IWRS

-S<O>©e¢ﬁe5§2??‘m3“ PO 2 1 NGB 20001 005687

TE PRI CRISSEY ARl T AE B, g o

propyI, Qf-bu cycicﬁﬂx%%w&)cyd p?()@%/ﬁ‘ne thyRf1, RS is hély‘l Oy @iy, -

, SUbstituted alkyl al k

C(O)CEHJsPS(C((D)@@Hs,aU(@)\QHzCHs aﬂw(O)cmmqa@Hg ut ed al kynyl,

het er oal kyl , substituted heteroal kyl, carbocyclyl,

dubsgiothert éidbodﬁﬁémccyfcﬂ"oﬂmuladli) @Gy@hﬂdy&i,l dtbistituted alkyl, alkenyl,
substituted carbocyclylal kyl, heterocyclyl, 10

substited tikeartyddcanbdarabyly sﬂﬂyé.utulmi earboyydlyl, ahfhdqyclyrlalkyl,
substituted heterocyclylalkyl; R4 and R5 are each

substifuted gerimeytlyyalkyl, airkl substitinted antlearyddlkyl, substituted arylalkyl,
carbocyclyl, substituted carbocyclyl,

heterocmtlwtai%y:lb Pr auhgtltut@bgtemwcésdaﬁgﬂbocycl yl al kyl ,
het erocyclyl, substituted heterocycly

Hetasosksicspbadigent efiissmuladla RE5S mﬁtbylo efheilynarepyl,
1soprog§£a)q<gq§gc(lgfl qclégr(o(})gyl?smetl%lg})lc%opropy(f( Cycclﬁsropylmethylene,
benzyl, or methoxybezyl.
~ In another embodiment of Formula ITa, L3 is -O-.

In another embodiment of Formula Ila, -L3-R? is —-O-alkyl or —O-alkylene-O-
alkyl.

In another embodiment of Formula IIa, -L*-R? is -OCH2CH2OCH: or -
OCH:CH2CH>CHs.

In another embodiment of Formula Ila, R! is -NR*R®; R? is alkyl, substituted
alkyl, alkenyl, substituted alkenyl, cyclylalkyl, substituted cyclylalkyl,
cyclylalkylalkyl, substituted cyclylalkylalkyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heterocyclylalkyl, or substituted heterocyclylalkyl; L? is -O-; R®
is alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl; and R* and RS, taken
together with the nitrogen to which they are both attached, form a substituted or
unsubstituted heterocycle.

In one embodiment of Formula I, L2 is a covalent bond, and R? is hydrogen or

halogen. That is, FormulaI is represented by Formula Ib:
36
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R4 and R5, taken together with the nitrogen to which
they are both attached, forma substituted or

wap®abeisst ut ed heterocycle; R6 is al kyl, substPeTIUSH08/007955

al kyl, al kenyl, substituted al kenyl, al kynyl,

substituted 20 al kynylyyheteroal kyl, substituted

het er oal kyl , carbocycly .2 substituted car bocycl yl,

car bocycl yl al kyl , subnti d carbocyclyl al kyl,

heterocyclyl, swistjtlut et®rocycl yl,

het erocycl yl al kyl, lof sWbstktu édz*ﬁé%erocyclylalkyl;

R7 and R8 are each independentNy /A al kyl, substituted

al kyl, carbocyclyl, 25 substitut dfgarbocyclyl,

car bocycl yl al kyl , substituted carbocyclylal kyl, 37 WO

2009/ 005687 PCT/ US2008/ 007955 heterocycl yl,

substituted heterocyclyl,. terocycl yl al kyl, or

§9R1%E¥Uted het er ocycl yl al kyl ; or Wand R8, taken

togetheér with the nitrogen to which they are both
defhrsgf.orm a substituted or unsubstituted

heterocycl’e; 5 RO is H, alkyl, substituted alkyl,

qanbecyFhylo. substituted carbocyclyl,
carbocyclylal kyl, substituted carbocyclylal kyl,

hetiel REYCLEL, -5 URRRH YOS -S(@E-?I%Q) cl ¥ a covalent bond;

het erocycl yl'al kyl , or substituted heterocyclylal kyl, a

ReQ6 Ty Naibgtieued QkyR alked,ugibdBheed allk¥d 1) sikpalDeaBstituted
cyano, "azido, nitro, alkyl, substituted alkyl,

hy danothrl, Iweroalkyl lubtitateddhdtgtoalkyl, sabsiciy iyt etbstituted
heteroal kyl; and nis an integer fromO to 4; and In

onecaboyiclpk rbrtafcyEballdyd, dubstifited caititiRElylalke], Réetenodyclyl,
R5, taken together wth the nitrogen to which they

ar estwtivuted aetheaty clydy heteroaytehitlaklyl eer swbstituted
unsubstituted heterocycle; wherein the heterocycle is

a 4bhetepogzadidatledied nonocyclic 15 fully saturated or
partially unsaturated ring containing»at | east one

HEasdokbismac dndependentbdinally ], sistisitedplin) sarbocyclyl,

O R EGeAST SSHAS T BLRRES b ch i,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)R?, -S(O)R?, -5(0)2R?, -C(O)ORS?, or -
C(O)NR'RS; or

R?* and R?, taken together with the nitrogén to which they are both attached,
form a substituted or unsubstituted heterocycle;

R¢ is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl;

R’ and R?® are each independently H, alkyl, substituted alkyl, carbocyclyl,

substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
37



NIN O~Oand F F 20 In one enbodi ment of Forrmula |b,

-L3-R3 is -0-alkyl or -0-alkylene-Oalkyl. It is
w@e@beeioed that -L3-R3 is - 0CH2CH2OCH3 or PCT/US2008/007955

OCH2CH2CFbCH3 I n one enbodi msnt of Formula Ib, Rl is

N:4§ﬁtfr lxgﬁﬁgﬁstt%eﬁ{ ﬁéﬁefr at's?%y?ﬁaégﬁyﬁlﬁ%'ﬁbéﬁ?&ed
Bl feyffaldl droned; form e subst ituted or
R b RE STl AR Y P gp el E WRSF i) ity bohdeq,
sor Enh g Fsf P g5 oh gbgﬂ.“qﬁqe@%‘ﬁ{oe?ﬁé‘d%ﬁﬁogfﬁgﬁ? of
5 fI@ﬁE"I‘JI A1kyl) sdbstitlited alidh® & bibsth Rl @ApSERTL,
S RS P o

. the group’ consi sti ng NYO O NN
5 NEErbN clyl‘dlﬁ'l %hb%l/ted\'cﬂ’bbgt Oyia‘lﬁr“ioh&e'}b&d}&l’,\'sﬁbﬂituted

heteroc:yclyl heterocyclylalkyl, or substituted heterocyclylalkyl a
protecting group, or a prodrug m01ety
.R“’ is halogen, cyano, azido, nitro, alkyl, substituted alkyl, hydroxyl, amino,
10 heteroalkyl, or substituted heteroalkyl; and
nis an integer from O to 4; and
In one embodiment of Fofmulé Ib, R' is NR*R®; and R* and RS, taken together
with the nitrogen to which they are both attached, form a substituted or
unsubstituted heterocycle; wherein the heterocycle is a 4- to 6-membered monocyclic
15  fully saturated or partially unsaturated ring containing at least one hetero atom
selected from N, .O, and S. In this embodiment, the heterocycle can be éelected from

the group consisting of:

EY Y o2 Eq &<
N N N N N/\
sl SN S O RO R
:"‘\N H’J\N/\'/ ’HJ\N/\ ’Jﬁ\Q
N o K(O . L_o ,and e

20 In one embodiment of Formula Ib, -L3-R? is ~-O-alkyl or —O-alkylene;O-alkyl.
It is preferred that -L3-R? is -OCH2CH20CH: or -OCHCH2CH>CHa.
In one embodiment of Formula Ib, R is NR*R®; -L3-R? is —-O-alkyl or -O-
alkylene-O-alkyl; and R* and R®, taken together with the nitrogen to which they are

both attached, form a substituted or unsubstituted heterocycle; wherein the

38



F FF NH2 NNH2 Il \>CHNN ONNONNOHNEFF
39 WD 2009/ 005687 PCT/ US2008/ 007955 NH2 O NH2 N\ | :
W@200905687 | | N N~CH ~O'~-ON NN F F F N NH2 Ne2r/useoea340795s
~NOHNONN: NN I-CNH2 NNp\>OHNH_2 ONN

heteroEy%eRNp RIIZ- go E—nl}lgrg‘gere(?i rl\rlwl\rI?ocyHicl\l HﬁlyNgEturaFteé\ o%al}ltigﬁ)g_l unsaturated

ring containing at least one hetero atom selected from N, O, and S.
In another embodiment of formula () or (II), the compound is selected from

the group consisting of:
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5 In one enbodi nent, the present application provides
conpounds according to Fornmula la: NH2 N L N R3

wO @680 N N -/ (RL0). Rl la or a phar maceur@muk1098/007955

acceptable salt, solvate, and/or ester thereof,

wher ej 48 WD 2009/ 005687 PCT/ 432008/ 007955 - L3- R3
is - OCH3, - OCH2CH2CHB, - CH2CH3,

-O-R -Qc butyl, -Qc-pentyN propyl,

- OH ocH2.CH2c- opr opyl L - CH2OH

OCH2CH2CF3, < CR2CHY CF

(t et rahydrOf uran- 2-yl ) net hoxy; ' nis O0; RLis
yd R4 and R5, taken tog @ with the

‘nitrogen Ao which they are both atwached, forma

het er ocyqd| e ected fromthe group\consisting of: N

N.~~N NN Yand © F ~N 10 I'n one &¥bodi nént of

Formula la, =&3-R3 is OCH2CH2OCHS3, - CH2CH2CH31

- OCH2CH2CF31 - CH2CH2CH2OH, -QO - butyl,

- OCH2 c-propyl, or -OCH2c-propyl,, In one enbodi nent

of For ala, -L3-R3 15is - CH2CH3,

- OCHJ , - OCH2CH2CF3, -0OCH} CH2OH, or -
SONBP R a, Ay

NH , : N/\\\/\N :
NH,
N/ N NH2
| >—oH
/Ov\o)\\N N N= | N\>—OH
N
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OCH2c- propyl . In one enbodi nent of Fornula la, -L3-R3

IS -OCH2CH2CH2CH3. I n one enbodi nent of Fornmula la, R4
wW@nw9IMas68t aken together with the nitrogen to IN/Tk2008/007955

they are both attached forma heterocycl e sel ected

fromthe group 20 consisting of: N N g{%l N and D

Nl ~" 49 WO 2009/ 87 PCT/ US2008/ 007 In still yet
anot her embodi ng the conpounds ofN a E and |1
are na% bel owli nllt abuieH f ey (Jab

conpou génavalNFormul & 1T7: OTi NT2 i\ T3 T4
Formula I1l1. 5 Conpoyhds of general FormyVa 111 are

depi cted as four ties T1, T2, T3 T4 attached
in the manner sho bove. Tabl es A-D\shgw,
respectively, th Structures of the T1, T2/—'F§]and T4
noieties, with the point(s) of attachmsnt No

nei ghborl ng noi s. Each noiety T1, T2 ofl%\and T4 in
Tables A-Dis represented K by a "code" conp?ising
letters and nunbers. Each structure of a compound of

10 For nul a II Hxcan be desi gnat ed |nNHabuI ar form by

combi ni ng t cqde" representing structural

noi ety using the Doldww ng synt axN, T T&—T@ T4. Thus,
for/@xar?pb A T2A T3A-9P GEMNS tr;)e-mlal | owi ng
structure: NH2 N}-OH alkyl-ONN

al kyl ene-aryl al kyl ene- N( al kyl R wherein
the terns "al ne", "aryl ene", "

"cycl oal kyl al /'m%’sr oaryl ene", <|

’

or pharmaceutically acceptable salts, solvates, and/or esters thereof.
In one embodiment, the present application provides compounds according

to Formula Ia:

NH,

NN
R? J'\)I Jo—R
3T ONT N =\ (R"),
L
Ry

Ia

or a pharmaceutically acceptable salt, solvate, and/or ester thereof, wherein:
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15 "carboxcycl yl ene", "carbocyclyl", "heterocyclyl",
etc. are as defined herein. Table 1: T1 Structures
W(]Lab)e,loosﬁm Structure TI1A -0-alkyl T1B -0 al k | peiBUS2088/607955
T1C _S-al kyl T1D -NHal kyl (alkis substituted or

o) o Bt S B 018081, o
- i < R GER- RS, IPePHE D Qe N
N|—|-2r§i_ Oﬂé(lli(ﬁcﬁé@égb@lb_oﬁj_écwﬁyy _OT~-NNT3-T T2D
OCH:CHCFs, -OCH2CH:CH:CF;, or (tetrahydrofuran-2-yl)methoxy;
5 " R?’is H;
niso0;
R' is -N'R‘R5; and R* and R, taken together with the nitrogen to which they

are both attached, form a heterocycle selected from the group consisting

;‘J\III:, ,H{D ,f\@
2. =X
10

. In one embodiment of Formula Ia, -L3-R31is -

of:

. OCH:2CH:0CHjs, -OCHCHCH2CH3s, -OCH2CH2CFs, —OCHzCHzCHéCHzOH, -Oi-
butyl, -OCH2CHzc-propyl, or -OCHac-propyl.
In one embodiment of Formula Ia, ~L3-R?
15 is -OCHCH2CH:CHs, -OCH2CH20CHs, -OCH2CH:CFs, -OCH2CH2CH2CH>OH, or -
OCHo:c-propyl.
In one embodiment of Formula Ia, -L3-R3 is -OCH2CH2CH2CHos.
In one embodiment of Formula Ia, R* and RS, taken together with the nitrogen

to which they are both attached form a heterocycle selected from the group

AP O O

20  consisting of:
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10

15

T, NT3-T4 Table 3: T3 Structures 5 Label T3
Structure T3A -al kyl ene-aryl ene-al kyl ene-T4

W@ 2ubmoie8Ut ed or unsubstituted) T3B PCT/US2008/007955
- al kyl ene-carbocycl yl ene-al kyl ene-T4 (substituted or

IR e TRt
named Bl B FHATAETRER (FA81e3) SKcBRfiol gy ST Gy m:

Structure T4A -N(al k 1) ¥ 2—darkyl T4B

-N(cycl oal kyl al kyl )C(O OG- al kyl|] 51 WO 2009/ 005687
PCT/ US2008/ 007955 Label T4 Stfucture T4C -N( cloal k
lalk 1)C(ON(alk 1)2 T4D -N( Tgj oal k Tal k 1)2 T4E
-NH( cycl oal kyl al kyl ) T4F - NH(carQocyclyl) T4G
-NH(hetero cl |) T4H Nitrogen contalni ng heterocycl e
attached at nitrogen Table 5: List of Conpound
Structures of Fornula |11 FormuiaAllT3a T4A

T1A T2A T3A T4B, TI1A T2A T3A T4C, T1A T2A T3A, T4D,
Compounds of general Formula III are depicted as four moieties T1, T2, T3

and T4 attached in the manner shown above. Tables A-D show, respectively, the
structures of the T1, T2, T3 and T4 moieties, with the. point(s) of attachment to
neighboring moieties. Each moiety T1, T2, T3 and T4 in Tables A-D is represented
by a “code” comprising letters and numbers. Each structure of a compound of
Formula III can be designated in tabular form by combining the “code” representing
each structural moiety using the following syntax: T1.T2.T3.T4. Thus, for example,

T1A.T2A.T3A.T4A represents the following structure:
NH,

N/ N\

BN Svan

alkyl—0~ "N~ N
alkylene-arylene-alkylene-N(alkyl)SO,-alkyl

4 i

wherein the terms “alkylene”, “arylene”, “alkyl”, “cycloalkylalkyl”, “heteroarylene”,

{14

“carboxcyclylene”, “carbocyclyl”, “heterocyclyl”, etc. are as defined herein.

Table 1: T1 Structures
Label | T1 Structure

T1A | -O-alkyl

T1B [ -O-alkylene-O-alkyl

T1C [ -S-alkyl

T1D | -NH-alkyl (alkyl is substituted or unsubstituted)
T1E | alkyl

T1F | (cycloalkyl)alkyl-O-
T1G | Cycloalkyl-O-
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10

T1A. T2A. T3A. T4E,
T1A. T2A. T3A. T4H,
Wa 2009/0@687T3B. T4AC,
T1A. T2A. T3B. T4F,

1A, T2A T3C. T4A
Table 22 SRR 1,y

T1A T2A. T3A T4F, T1A T2A T3A T4G

5 T1A T2A. T3B. T4A, T1A T2A. T3B. T4B,
T1A. T2A. T3B. T4D, T1A. T2A. T3BPdBES2008/007955
T1A T2A. T3B. T4G T1A. T2A T3B. T4H,
TlA T2A. T3C. T4B, T1A T2A. T3C. T4C,
2A13C-HE—TLAT2A T3C. T4F,

T1A. T2A. T3C. T4G,

Lalml TPASHCeH, T1A T2A T3D, T4A

T1A. T2A. T3D. T4B,
T1A. T2A. T3D. T4E,
T1A. T2A. T3D. T4H,
T1A. T2B. T3A. T4G,
T1A. T2B. T3A. T4H,

TTAA. |[T2A. 8B, T4C, T1A T2A T3D.T4D, 10
T1A.|T2 D N4F T1A. T2A. T3D. T4G
T1A. g\b BH T1A. T12B. T3A. T4B,
T1A. T%
B. T3A

4D T1A T12B. T3A. T4E,
T1AT T™4G TI1A T2B. T3A T4H,

T1A. T2B. T3B. T4A
T1A. T2B. T3B. T40
T1A. T2B. T3B. T4Q
T1A. T2B. T3C. T4B
T1A. T2B. T3C. T4H
T1A. T2B. T3C. T4H

T1A T?R T3R TAE T71A T2B. T3B. T4C,
T28 1A T2BY1'3B. T4B, TakyiT2B. T3B. T4F,
T1A TZ% N4H, )48 T1A T2B. T3C. T4A,
T1A.[T2B,_T3IC. THE0 T1A. T2B. T3C. T4D,
T1A [TBW3C N4F, T1A. T2B. T3C. T4G
T1A T2B. T3D. \féLAT T1A T[2B. T3D. T4B,

T1A. T2B. T3D. T4Q
T1A. T2B. T3D. T4HR
T1A. T2C. T3A. T4A

T1A. T2C. T3A. T4Q
T1A. T2C. T3B. T4B

FIAT2B: Tg@—ma%za T3D. T4E,
T2G A [T2B. T3D. T4 T1AKYIB. T3D. T4H,

T1A [T2@T3N4B DT T4C T3A TaC

20 T1AIL2 T A?4[5 T1A. T2C. T3A. T4F,

T1A.|TRC. W3A. T1A. T2C. T3B. T4A,
TlA T2C. T3B. TI&;\TTlA T2C. T3B. T4D,

T1A. T2C. T3B. T4H
Ti A. T2C. T3B. T4H
T1A. T2C. T3C. T4(Q
T1A. T2C. T3C. T4H
T1A T2C. T3D. T4A
T1A. T2C. T3D. T40

y
T1A T2C. T3A T40O,
by

Til:'ll T2C. N C. T3B. T4G

1A TZQ%C?:E%} XA TlA T2C. T3C. T4B,

T1A(T T1A. T2C. T3C. T4E,
T1A.|T 4G, T1A. T4C. T3C. T4H, 25
3

T1A.[T2C. T3D. MB, T1A. TZ3C. T3D. T4C,
T1A. T2C. T3D. :ﬁﬂ‘ET T1A. T2C. T3D. T4F,

T1A. T2C. T3D. T4G
T1A. T2D. T3A. T4B,
T1A. T2D. T3A. T4E,
Table 3113 $StrDctraes T4H,
T1A. T2D. T3B. T4C,
T1A. T2D. T3B. T4F,

T1AP2D1BEFH4A;

T1A. T2C. T3D. T4H, T1A. T12D. T3A. T4A,
T1A. T2D. T3A. T4C, Ti A T2D. T3A. T4D,
T1A. T2D. T3A. T4F, T1A. T2D. T3A T4G
T1A. T2D. T3B. T4A, T1A. T2D. T3B. T4B,
T1A. T2D. T3B. T4D, 30 T1A. T2D. T3B. T4E,
T1A. T2D. T3B. T4G T1A. T2D. T3B. T4H,

'I"l I\ 'I")r\ 'I")f" 'I'/ID 'I'll\ 'I")r\ 'I")f" TAC

T1A ¥ebelrac 14D

AN B A\

TlAT'I32§$nFS@r¢4E T1A. T2D. T3C T4F

T1A| T2R T3C. T4G

Ti A| T2RyleHe-dritbne-alkylene-T4
(substituted or unsubstituted)

T3B -alkylene-carbocyclylene-alkylene-T4
(substituted or unsubstituted)

T3C -alkylene-heteroarylene-alkylene-T4
(substituted or unsubstituted)

T3D -alkylene-heterocyclene-alkylene-T4

(substituted or unsubstituted)

Table 4: T4 Structures

Label T4 Structure

T4A

-N(alky!)S(O)e-alkyl

T4B

-N(cycloalkylalky)C(O)O-alkyl
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15

20

25

30

WD 2009/ 005687 PCT/ US2008/ 007955 T1A. T2D. T3D. T4A,
Ti A. T2D. T3D. T4B, Ti A. T2D. T3D. T4C, Ti A. T2D. T3D. T4D,

WA 20000@87T3D. TAE, Ti A T2D. T3D. T4F, T1A. T2D. T3DPdEGS2008/007955

T1A. T2D. T3D. T4H, TI1B. T2A T3A T4A Ti B. T2A. T3A. T4B,
T1B T2AT3A T4C,  TiBTI2A TIBTZ2AT3AT4E,
Ti BLT2A_T3A T4 ,ab?tn ':Jégs (‘ T1B. T2A. T3A. T4H,

T1B| T2@. T3B. T4A, Ti B. TMchmlkyalkyiie(@M(amﬂ)zT4c

T1B Taﬁ T3B. T4D, TiB. @y_c-[§ﬁk ﬁﬁky@ B. T2A. T3B. T4F,
T1B

3BT4G—TIBTT B_'FZWC_T'MBV"‘
Ti B Eé@ 4‘2(‘71'4“2 T1B. Tgr—l(FXEO? l?ylal-kyb T2A. T3C. T4D, ’

T1B| T2A. T3C T4E, TiB. 'FNH('CQ@GWFIYI)TlB T2A. T3C. T4G,
T1B| T44 T3C. T4H,  TI1B. ME@OI@ l)TlB T2A. T3D. T4B,

T1B[JzA 13D T74C—T1B: T4 0O TIB _T2A; 13D T4E,
118 P38 130 TaF Tig| TSAOEER © A‘émﬂ%h%%& I Tan,
T1B| T2B. T3A. T4A. T1B. ?zl@dlrsd\atmsrom T2B. T3A. TAC,
T1B. TZB T3A T4D. T1B. T2B. T3A. TAE. T1B. T2B. T3A. T4F,

3 4 T1B. T2B. T3B. T4A,

T1A.T EzATTﬁA ﬁ%% g%%% gmﬂﬁ éz%l?’ﬁ’zgg@ T4D,
éi‘sé‘?%ﬁ% e T e
TIA.TZABI3BB4A3T1 MTZAﬂBB T4, "HEDCT“ZAG[ SHIBCTIBATBA THH. T4D
T1A.T5ABF§12$4E§’P1K%A T2B. TWABTTADrIA B384 12 BA TBIA T48.T4H,

TIATUEIORS B8 AT ’%E%&%%f@%@%é@@% e,
TIA. TFAEI XS E4E3 Rl AJB A 86, 114G T T2 A 3G Gr AG ArBAATIRS. TAHL
T1A TIABIAD CAPS ATPAE2 ATIHD 28, T3A. T2k T3DLBAT2 Tl ASFR AAGD. T4D,

T1A. TIABT?B @4E3%1X4TQA TBEBTAE G118 B s D M5 TR 18R T4B.T4H,

1A TRl Eutoi o T fo i T I b p s,

T1A . T2BE3PoTAR3T] AARB. T3 8, THECTTACT 2R B3 ATT4G, TP A fr2B. Tk T4H,
T1A.TIBB3B2L4 A 3T A4RB. TIH.B4B2C1 ASRBI#8B. THEB TIACTIB C3B4F4D,

TIA TSGR 34 480 THEdE SR Gabitn Hig 150 e T
T1A T3 3655 Aol AEB 46, HIG D PR SCTIEC TEEA T8, TAGTAD,
T1A. TZBE3CR2TAE3N AARB. T3 .B4F2D1 ARBIA2C. TAB. TNI20TZBA3TAB4H,

T1A. TEB &33@4&3'%1 AB T3B. 14D i\ T8 E3D. ﬂ@ TR TH\TIAET4D,
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TR e ST T Bt T
TIF T2 3D S Al P eB TRD 4,0 B Bl TAC T 1B K2R F LI TAD,
T1F.T2B. F3D2MEr IDFTERR. T3DH 4R A1F3RBr 48D . TR(E. TIFAT 2B D3TY DIH,
T1F. T2 F3A2P4 A mg ki7el ﬁ?}rﬁ TE%TT%@Z@%AW@JT@% TRADTRACT4D,
T1F.13 T3 A2furl SR TR Faf 2FteT1Ac ik T Tl oS A0
TIE.T26. EswéAmFTm OB S TR G 4GB TG THEAGA 3RO
T1FE. T2 . F3BARE] IBE TIEDA,. T?o'BH“ AF2B1FIRCI#8B. TIG- TTEH 2I3B3BA4GH,
T1F. TZ-EE 3 ZﬁAT 318115'_% %1% 2B %% v TICETT? E’IZE%%&%D
T1F T o2t L TR q 180 TG, TSR SGR A,
T1F.T2C.T3D. T4A T1F. T2C T3D T4B, T1F.T2C.T3D. T4C T1F.T2C.T3D. T4D
T1F.T2C.T3D.T4E, T1F.T2C.T3D.T4F, T1E.T2C.T3D.T4G, T1E.T2C.T3D.T4H,
T1F. T2D.T3A.T4A, T1F.T2D.T3A.T4B, T1F.T2D.T3A.T4C, T1F.T2D.T3A.T4D,
T1F. T2D.T3A.T4E, T1IF.T2D.T3A.T4F, T1F. T2D.T3A.T4G, T1F.T2D.T3A.T4H,
T1F.T2D.T3B.T4A, T1E.T2D.T3B.T4B, T1F.T2D.T3B.T4C, T1F.T2D.T3B.T4D,
T1E.T2D.T3B.T4E, T1F.T2D.T3B.T4F, T1F.T2D.T3B.T4G, T1E.T2D.T3B.T4H,
T1F.T2D.T3C.T4A, T1E.T2D.T3C.T4B, T1F.T2D.T3C.T4C, T1E.T2D.T3C.T4D,
T1F.T2D.T3C.T4E, T1F.T2D.T3C.T4F, T1F.T2D.T3C.T4G, T1F.T2D.T3C.T4H,
T1F. T2D.T3D.T4A, T1F.T2D.T3D.T4B, T1E.T2D.T3D.T4C, T1E.T2D.T3D.T4D,
T1E.T2D.T3D.T4E, T1E.T2D.T3D.T4F, T1E.T2D.T3D.T4G, T1F.T2D.T3D.T4H,
T1G.T2A.T3A.T4A, TIG. T2A.T3A.T4B, T1IG.T2A.T3A.T4C, TIG.T2A.T3A.T4D,
T1G.T2A.T3A.T4E, TIG.T2A. T3A.T4F, T1IG.T2A.T3A.T4G, T1IG.T2A.T3A.T4H,
T1G.T2A.T3B.T4A, T1G.T2A.T3B.T4B, T1G.T2A.T3B.T4C, T1G.T2A.T3B.T4D,
T1G.T2A.T3B.T4E, T1G.T2A.T3B.T4F, T1IG.T2A.T3B.T4G, T1G.T2A.T3B.T4H,
T1G.T2A.T3C.T4A, T1IG.T2A.T3C.T4B, T1IG.T2A.T3C.T4C, TIG.T2A.T3C.T4D,

T1G.T2A.T3C.T4E, T1G.T2A.T3C.T4F, T1G.T2A.T3C.T4G, T1G.T2A.T3C.T4H,
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T1F. T2B. T3C. T4E, T1F.T2B. T3C. T4F, Ti F. T2B. T3C. T4G
T1F. T2B. T3C. T4H, T1F. T2B. T3D. T4A, Ti F. T2B. T3D. T4B,

wae@AeBsT3D. TAC, Ti F. T2B. T3D. T4D, 20 T1F. T2B. AGDUI2B3/007955

Ti F. T2B. T3D. T4F, Ti F.T2B. T3D. TAG T1F. T2B. T3D. T4H,

i S R i B HA R HRERER e o
T1G.T2AFTID 4R A1 R A TBD. T4E, THA TRAHT3DTH4G, TPIS: 24 . TAR, T4H,
T1G.T?B !?3}]2.@42% B1C/ER2B.T3A. TZK; TF@TEBQSISIEIEQZ@GT”BB T3R.T4D,
G TS G LA R T TR
T1G. T2BA 3B B4 A El 4@B Tl 4B TTed 281538 TA(E TSI 3B E3BHD,
T1G. TZBA 3R TAR, S0 GARB. TBFFTZR A I3 T2B43B.TA6G, T2G.TZRCTIBH4H,
T1G.TEEEF3@@4K3 P @4P2B.TBE;ﬁ%-Tﬁ@TI?ﬁSCTTECT?%.@BT@@,MD,
1 T B o e i o T T o,
T1G. T2BADRR DA A1 E2B.TAP. 141D TisATR2BI 3D TRCr IDGrEXB. 2D, T4H0,
T1G.T?BA3RRP4E3~ GARB. TAD. THDTISATIB A 3D 4G, FEIG TI3B. TAG, T4H,

D e b Hl 0 e AR o

T1G.T2CET3R DA A3 T G4PC TEB. TRR) TISLTIAH 3BI T4C, TG T2C. TAB.T4D,
T1G.T2EFIRP4E 30 G4RC TIB TaF2P1 G35 A 488, TUkE, TIRDT2E T 3BIT4H,

nG T rigaalom pe e 48 ns T el a6 3o 4D
T1G.T2G 30 B4E3 Dl G4E2C. T3E, Tt TREBI 39 A 3G THGTRHGTRS, F46,T4H,
T1G.T2CE S D4R} 1 GHERC. TRIRTIBAT TG A T A3DTT 48, TRUG. T26. TAB.T4D,

G oA 18 ko R 1o

T1G.T2DIT IR A4E3 B1GAIRDAB AL TEF TPEG 2B Tak, T4G.J TR A28 B3 A4 H,
T1G. T2 IR A4 A3 B1 GA2D BB T28) TRETIMr3B. T4C, T26.T36.TBHAT4D,

meTE R TR T s 1]

'T4H,
T1G.T2PI 3G A 448 E 141D BB Bbo/ 2 887 TAST/ 1S3 388). B GuD,
T1G.TIDA IR A4E3 D1 G4F2D TG, T2A. TIRNTTRBI 3q IGG] ZAGTBEDTHC . T4H,

e R

In still another embodiment, selected compounds of FormulaI and II are
named below in tabular format (Table 10) as compounds of general Formula IV

(below):

X A Y Y4

Formula IV

where X, A, Y, and Z are defined in Tables 6-9, below. Each compound is designated

in tabular form by combining the “code” representing each structural moiety using

the following syntax: X.A.Y.Z. Thus, for example, X1.A1.Y1.Z1 represents the
following structure:
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T1G T2B. T3A. T4E, T1G T2B. T3A. T4F, T1G T2B. T3A. T4G

T1G T2B. T3A. T4H, 5 T1G T2B. T3B. T4A, T1G T2B. T3B. T4B,
wai@nessT3B. TAC, T1G T2B. T3B. T4D, T1G T2B. T3BCTHE2008/007955

T1G T2B. T3B. T4F, T1G T2B. T3B. T4G T1G T2B. T3B. T4H,

T1G T2B. T3C. T4A, T1G T2B.JR8C. T4B, T1G T2B. T3C. T4C,

T1G T2B. T3C. T4D, T1G T2B} T3C. T4E, T1G T2B. T3C. T4F,

T1G T2B. T3C. T4G T1G T2« .|¥4H, T1G T2B. T3D. T4A,

T1G T2B. T3D. T4B, ~T1G T2B. T3D. OHT1G T2B. T3D. T4D, 10

T1G T2B. T3D. T4E/O'I‘1/\CD B.N3D.Y4F, _T1G T2B. T3D. T4G

T1G T2B. T3D. T4H, T1G T2C. T3A. \[1G. T2C. T3A. T4B,
T1G T2C T3A T4C, T1G T2C. T3A. T4D 1G T2C. T3A. T4E,
T1G T2C T3A. T4F, T1G T2C T3A T4G C. T3A. T4H,

T1G T2C. T3B. T4A, T1G T2C T3B. T4B, T1 C. T3B. T4C,
T1G T2C T3B. T4D, T1G T2C. T3B. T4E, T1G T2C. T3B. T4F,
Table 81TAT3ttutBBes4G T1G T2C T3B. T4H, 15 T1G T2C. T3C. T4A,
T1G T2C_T3C T4B_ T1G T2C T3C T4C__T1G T2C._T3C T4D),
T1G T2C T3C. T4E, T1G T2C T3C T4F, T1G T2C. T3C. T4G,
T1G T2C. ©3deT4H, T1G T2C. T30 Swactufa G T2C. T3D. T4

B
T1G T2C. T3D. 74D,  T1G T2C. T3D. T4E,

T1G T2C. T3D. T4C,

T1G T2C. T3D. T4F, T1G T2C T3D. T4G T1G T2C. T3D. T4H,
T1G T2D. T3A. T4p, T1G T2D. T3A.NAB, T1G T2D. T3A. T4(Q,
T1G T2D. T3A. T4D, 20 T1G T2D. . ME, T1G T2D. T3A.[T4F,
T1G T2D. T3A T4G T1G T2D. T3 \>_Iéﬁ. T2D. T3B. T4A,
T1G T2D. T3B. T4B, T1G T2D. ’N T1G T2D. T3B. T4D,
T1G T2D. T3B. T4E, T1G T2D. vI1G T2D. T3B. T4G,
T1G T2D. T3B. T4H, T1G T2D. T3C T4A G T2D. T3C. T4B,
T1G T2BF3ETH4E—TFt6 2D 13€Hb—T16T2BbTF3€T4E,
T1G T2D. T%(é T4F, T1G T2D. T3C. m@ T1G T2D. T3C. T4H, 25
T1G T2D. T3B. T4A, T1G T2D. T3D. [4B, /T1G T2D. T3D. T4(,
T1G T2D. T3D. T4pb, T1G T2D. T3D. N T1G T2D. T3D. T4F,
T1G T2D. T3D. T4G T1G T2D. TSD'\T4 >'I__ still another

enbodijnent, selected conpoXind® of NFormula | and I|l are

named belom1in tabul ar format (TabY®z10) as conpdunds
of general Formula I\ 30 (hpln\/\i)' XA VY Z Formila |V

where [X, ‘A, Y, |and Z are def,ined in Tables 6-9, Bbel ow.

Each clonpddnd iis designate Hag |notabular form by

conmbi ni ng the code” reprﬁ NS_ structura

nmoi et y| usi ng O
Y\z

Ad NH,
xt ‘>—° =

Table 7: “X” Structures

Code “X" Structure
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the follow ng syntax: X A Y.Z. Thus, for exanple,

X1. Al Y1.Z1 represents the following structure: 57 WO
wWQ®9H@B8687 PCT/ US2008/ 007955 NH2 O Ij N | RCFOs2008/a07955
N NN3 Table 6: "A" Structures Code "A" Structure Al

NHZ—NNT>ST-0H— XN NY-Z—A2 N2 TN N—F+——>=—=0
N [Y- A3 NH2 O N O 'ill 5 XNY- Z A4 NH O
NH \Zglgc_leo i N?( %ucture

X2 s"\o/\/\

X3 .SJ\”/\/\

X4 : ‘J\N/\©
H

X5 EQPNGFA

X
N

N
H
X6 E\N/\CF;,,
H
Table 8: “Y” Structures
Code | “Y” Structure

Y2 /\O/\/Z

Y3 /Yz
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I X
Structure

WO 200980%68Tt ure X1 SS~O~i O-

N N Y-

Z Tab

le 7:

n XII

Structures Code "X"

58 WD 2009/ 005687 PCT/ US2008/ 007955 Code

X6 N CF3 Table 8:

Y1 Z Y2.Y3
"Y' Structu
Structures

N\
/\[ \,N
N

7

X2 X3 H X4 A, N PCT/KS2008/007955
"Y" Structures Code "Y" Structure
59 WO 290910065687 PCTUS26687 uu:955 Code
QN [N Mg Jable o
Y4

Table 9: “Z” Structures -

Code | “Z” Structure
Z1 Y—Nij
Z2 Y-N ©
\_/

/\

Z3 | y—N N-Me
\__/

Z4 | v-N NH
\__/

=\

'S
Y—NH

Z8 N
Y/

Table 10: List of Compound Structures of Formula I
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Code "Z" Structure Z1 Y-NO Z2 Y-NO Z3 /-1 Y-N N M

Z4 [-\  Y-NNH\-J Z5 Y-NH Z6 Y-N\~,,N Z7 NH Y"N Z8
wOr20dto0s68y W\ / Tabl e 10: List of Conpound Strup€T/UE®0$607955

Formula 111 60 WO 2009/ 005687 PCT/ US2008/ 007955

x1.A131.2% X1.A90v1.8%, KEATYEZ3, Xy A by Tvzd Ja AL Y hzsix £ v1 76,
X1.A1RALAT, XD AL1Y1 %8, X1.ARY2Z1, X1 A3 YL LK1 A1 YRZY X d1.Y2.Z4,
X1.A1XR.A3, XR.A45Y2 X6, R1.ARYZ.7, X1 ALYY2ZZ X1.X1. Y8LZY2X¥31.Y3.Z2,

Ao s fAbges ph o el s
X1.AT4 &4, Xl Ad1 Y427, K1-Ada Y423, ¥ . AL Y25 X154 Y 78, X7 A1.Y4.Z6,
X1.A1X4.AT, XU.A5Y4 X8, KLANMYZFZ1, XUIAAYIVZR, K1 AR M Z3Y41.22,Y1.74,
x1.A2X>S11-.£§,- Xi.A01y1 %k, M;A}QYZ%Z Xll-.AZ.y\{.lzi%.é&;ﬁziflxﬁﬁz.yz.zz,
a2 13 Yagre b RS A7 S Ky iad by Koty st vazs
X1.A2%8. 42, Xp.A25Y3.42, X2.ARYI&.3, Xi.A2.YPZ 4 X1.52. YRZFXT.82.Y3.Z6,
X1.A2X13.22, XBAZIY3.X8, R2.ABYZZ1, X1 A YMZZX1. X2 YRZ¥XEA2.Y4.Z4,
x1.A2§14. %ﬁ 4.%;- :A@Y 7,39 \@2 A 1Z§ Ly A2 Y A28t .72,
XA K5, X ATV 1 34, Kb ABYFZ5, 3. ._Y\éz ,1.&% z ,ﬁZggs.n.zs,
X1.A3XR.A3, NL.ABIY2.X2, XB.ABY2Z3, X1.A3.Y2.Z4, X1.A3.Y2.Z5, X1.A3.Y2.Z6,
X1.A3.Y2.Z7, X1.A3.Y2.Z8, X1.A3.Y3.Z1, X1.A3.Y3.Z2, X1.A3.Y3.Z3, X1.A3.Y3.Z4,
X1.A3.Y3.Z5, X1.A3.Y3.Z6, X1.A3.Y3.Z7, X1.A3.Y3.Z8, X1.A3.Y4.Z1, X1.A3.Y4.Z2,
X1.A3.Y4.Z3, X1.A3.Y4.Z4, X1.A3.Y4.Z5, X1.A3.Y4.Z6, X1.A3.Y4.Z7, X1.A3.Y4A.Z8,
X1.A4.Y1.Z1, X1.A4.Y1.Z2, X1.A4.Y1.Z3, X1.A4.Y1.Z4, X1.A4.Y1.Z5, X1.A4.Y1.Z6,
X1.A4.Y1.Z7, X1.A4.Y1.Z8, X1.A4.Y2.Z1, X1.A4.Y2.Z2, X1.A4.Y2.Z3, X1.A4.Y2.74,
X1.A4.Y2.75, X1.A4.Y2.Z6, X1.A4.Y2.Z7, X1.A4.Y2.Z8, X1.A4.Y3.Z1, X1.A4Y3.Z2,
X1.A4.Y3.Z3, X1.A4.Y3.Z4, X1.A4.Y3.Z5, X1.A4.Y3.Z6, X1.A4.Y3.Z7, X1.A4.Y3.Z8,
X1.A4.Y4.Z1, X1.A4.Y4.72, X1.A4.Y4.Z3, X1.A4.Y4.Z4, X1.A4.YA.Z5, X1.A4.Y4A.Z6,
X1.A4.Y4.Z7, X1.A4.Y4.7Z8, X2.A1.Y1.Z1, X2.A1.Y1.Z2, X2.A1.Y1.Z3, X2.A1.Y1.Z4,
X2.A1.Y1.Z5, X2.A1.Y1.Z6, X2.A1.Y1.Z7, X2.A1.Y1.Z8, X2.A1.Y2.Z1, X2.A1.Y2.Z2,
X2.A1.Y2.73, X2.A1.Y2.Z4, X2.A1.Y2.Z5, X2.A1.Y2.Z6, X2.A1.Y2.Z7, X2.A1.Y2.Z8,
X2.A1.Y3.Z1, X2.A1.Y3.Z2, X2.A1.Y3.Z3, X2.A1.Y3.Z4, X2.A1.Y3.Z5, X2.A1.Y3.Z6,
X2.A1.Y3.Z7, X2.A1.Y3.Z8, X2.A1.Y4.Z1, X2.A1.Y4A.Z2, X2.A1.Y4.Z3, X2.A1.Y4.Z4,
X2.A1.Y4.Z5, X2.A1.YA.Z6, X2.A1.YA.Z7, X2.A1.Y4A.Z8, X2.A2.Y1.Z1, X2.A2.Y1.Z2,
X2.A2.Y1.Z3, X2.A2.Y1.Z4, X2.A2.Y1.Z5, X2.A2.Y1.Z6, X2.A2.Y1.Z7, X2.A2.Y1.Z8,
X2.A2.Y2.71, X2.A2.Y2.72, X2.A2.Y2.73, X2.A2.Y2.74, X2.A2.Y2.Z5, X2.A2.Y2.Z6,
X2.A2.Y2.Z7, X2.A2.Y2.78, X2.A2.Y3.Z1, X2.A2.Y3.Z2, X2.A2.Y3.Z3, X2.A2.Y3.74,
X2.A2.Y3.Z5, X2.A2.Y3.Z6, X2.A2.Y3.Z7, X2.A2.Y3.Z8, X2.A2.Y4.Z1, X2.A2.Y4.72,
X2.A2.Y4.Z3, X2.A2.Y4.Z4, X2.A2.Y4.Z5, X2.A2.YA.Z6, X2.A2.YA.Z7, X2.A2.Y4A.Z8,
X2.A3.Y1.Z1, X2.A3.Y1.Z2, X2.A3.Y1.Z3, X2.A3.Y1.74, X2.A3.Y1.Z5, X2.A3.Y1.Z6,
X2.A3.Y1.Z7, X2.A3.Y1.Z8, X2.A3.Y2.Z1, X2.A3.Y2.Z2, X2.A3.Y2.Z3, X2.A3.Y2.74,
X2.A3.Y2.Z5, X2.A3.Y2.Z6, X2.A3.Y2.Z7, X2.A3.Y2.Z8, X2.A3.Y3.Z1, X2.A3.Y3.Z2,
X2.A3.Y3.Z3, X2.A3.Y3.Z4, X2.A3.Y3.Z5, X2.A3.Y3.Z6, X2.A3.Y3.Z7, X2.A3.Y3.Z8,
X2.A3.Y4.Z1, X2.A3.Y4.Z2, X2.A3.Y4.Z3, X2.A3.Y4.Z4, X2.A3.Y4.Z5, X2.A3.Y4A.Z6,
X2.A3.Y4.Z7, X2.A3.Y4.Z8, X2.A4.Y1.Z1, X2.A4.Y1.Z2, X2.A4.Y1.Z3, X2.A4.Y1.74,
X2.A4.Y1.Z5, X2.A4.Y1.Z6, X2.A4.Y1.Z7, X2.A4.Y1.Z8, X2.A4.Y2.Z1, X2.A4.Y2.72,
X2.A4.Y2.73, X2.A4.Y2.74, X2.A4.Y2.75, X2.A4.Y2.76, X2.A4.Y2.Z7, X2.A4.Y2.Z8,
X2.A4.Y3.Z1, X2.A4.Y3.72, X2.A4.Y3.Z3, X2.A4.Y3.74, X2.A4.Y3.Z5, X2.A4.Y3.Z6,
X2.A4.Y3.Z7, X2.A4.Y3.Z8, X2.A4.Y4.Z1, X2.A4.Y4.72, X2.A4.Y4.Z3, X2.A4.Y4.74,
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X1. A3.Y1.Z3, X1.A3.Y1l. 74, X1.A3.Y1l. Z5, XI1.A3.Y1.Z6,

X1.A3.Y1. Z7, X1.A3.Y1.7Z8, X1.A3.Y2.71, X1.A3.Y2. 22,
WOX1000803687 73, X1. A3.Y2.Z7Z4, X1.A3.Y2.2725, Xl1.A3.P21/E82008/007955

X1.A3.Y2.Z7, X1.A3.Y2.78, X1.A3.Y3.Z1, X1.A3.Y3.Z2,

X2 Ak 25 XEAT 4 26, KEAR Y57, 30 A Yz kIR YEZE xddn T .22
X3.A1X1.A3. XA.AA3Y 1.44, X3.AUYTHXS, XB.AB YL GX3. X1, YRZY4XZHN1.Y1.Z8,
X3.A182.53, X3.A47Y2 X2, KS.-A?(%YZ&B, )03|.AA4{.2§1KZ4,Zt3.AX.1¥2%Z5,\1013.A2L.Y2.Z6,
sarb i Vb i Az g
X3.A1%3.88, X3 Ad3Y3.46, X3.Ab Y327, KA R 3B, 26 Ak 4153 7. Y4.22,
X3.A1X4.Z3 X2AA7Y4 X4, X38.ALYAZ5, XB.ALYEZ G X3.X1. YUZYIXTA1.P0.78,
X3.A281 24 %§Aé§n Xb. }Q«é:&@%fkt&, Xle,-.lAﬁ.-YYgzZ,%.Aé;y"ﬂzé’%xi@lle Z6,
oo 24 sl £ B e oMot 3 A5 8,2 v 24
X3.A202. 42, XA A27Y2.46, X3ANY28.7, X3.A4.YR1LE X3.X2. YR ZVIXFA2.Y3.Z2,
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X3.A20¥2.71; X3 80/Y4 79, X3: A2 YEZ3 X3.ATY 3.82:Y47 2.YA.Z6,
X3. A2 81, X6 A2V 448, XEADYFL %ﬁ)ﬁ%ﬁ,&@zﬁwsﬁ;.24,
X3.A3%0L. 25, XBABY1.X8, XBABYIXL7, X3.A2.YIZ&X3.X3.YR.ZY3XTA3.Y2.72,
X3.A3%2.23 . X3A80Y2 K4, R3.ABYEF5 XB. A YI42¢IX3. X3. Y8 7Y XTA3.Y2.78,
X3.A383.00, X3A5Y3.55; 2%:,{32‘3{%3, gé%@%@{fé&.&??@&#@%&m.zs,
X3.A3X8. 43, XB.ABY 348, X3.A8. Y21, X8. A3 Y Z%33.53. Y7 XFA3.Y4.Z4,
X3.A3X4.28, XB.ABIY4.X8, R3.AB.YAZ.7, XB2ARXAYZ8, KB3.AXXN1A21 YR3.424.Y1.72,

X3.A4%81.28- X2 a%43y1 24, R4 AR YE %5, ¥3. .Y%Z 3.54: Zgz ? 4. ¥P 78,
X3.A4X2. B2, . XBAATY2.X8, X3.ABYIF1, X3, AL YBLZIX3. X2 YRZIAXTA4.Y3.74,
X3.A48.78, X@Aﬁ?&%@; %;A@Y%Z X%-.zﬂ.y\éﬁfi,%.xa;ﬁziﬁixim.mzz,
x3.A485. 05 XAngva s SEALYE s o ad Yo 2o AR 2o Ravazs
X4. A1 A8 XA Ad7Y1.42, K8.A0 Y2E3, Xd.AB Y4 X443 YRZ8 X4 A1.Y1.Z6,
X4. A1X2 A2 N2 AAN1.X8, RE.ARYZX,1, Xa . XLYAY N XLA1 YRZBIXNA162.74,

X4.A1X2.28- X2 A8y 2 56, RB.NRYE%7 X4 ABY¥d I XT.¥97Y3XLA1.Y3.72,
mm%ﬁ% %ég%% ﬁggﬁé%s’ %ﬁ%ﬁ%ﬁﬁéﬁéﬂ %},—Y&Z&
X4 AT BB XUA2Y4.X2, XB.AUYZEX3, X2, ABYRLZ4X4. X2 YMBZFAX4.8\1.Y4.Z6,
X4. A1 23 XA A4 KB, R NAYTF 1, X4. RBYY1ZZ X4 X2.YHAZXIXLA2.Y1.74,

X420 25 400138 RN S, hiady Je Kuad g By 7o

X4.A290. 43, Xp A2 248, KA-ADY2L5, %5 Y g4 5B YRaZ XX 462X 2. 78,

X4.A2XB. B8, XL AZTY3.X2, RANPYIZ3, XAADN 34, M4 AXX A5 N84 .A2.Y3.76,

X4.A2X 2% X833 8, R4.-ABYLF1, X4 A9 YA XL X4 X3. Y73 L %2 Y474,
X4.A2.YA.Z5, X4.A2.Y4.Z6, X4.A2.YA.Z7, X4.A2.Y4.Z8, X4.A3.Y1.Z1, X4.A3.Y1.Z2,
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X4.A3.Y2.Z7, X4.A3.Y2.78, X4.A3.Y3.Z1, X4.A3.Y3.Z2, X4.A3.Y3.Z3, X4.A3.Y3.Z4,
X4.A3.Y3.Z5, X4.A3.Y3.Z6, X4.A3.Y3.Z7, X4.A3.Y3.Z8, X4.A3.YA.Z1, X4.A3.Y4.Z2,
X4.A3.Y4.Z3, X4.A3.YA.74, X4.A3.Y4.Z5, X4.A3.YA.Z6, X4.A3.Y4A.Z7, X4.A3.Y4A.Z8,
X4.A4.Y1.Z1, X4.A4.Y1.Z2, X4.A4.Y1.Z3, X4.A4.Y1.Z4, X4.A4.Y1.Z5, X4.A4.Y1.Z6,
X4.A4.Y1.Z7, X4.A4.Y1.Z8, X4.A4.Y2.71, X4.A4Y2.72, X4.A4.Y2.Z3, X4.A4.Y2.74,
X4.A4.Y2.75, X4.A4.Y2.76, X4.A4.Y2.Z7, X4.A4.Y2.Z8, X4.A4.Y3.Z1, X4.A4.Y3.Z2,
X4.A4.Y3.Z3, X4.A4.Y3.74, X4.A4.Y3.Z5, X4.A4.Y3.Z6, X4.A4.Y3.Z7, X4.A4.Y3.Z8,
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X2.A4.Y3.Z7, X2.A4.Y3.28, X2.A4.Y4.ZI, X2.A4.Y4. Z2,
X2. A4.Y4.Z3, X2.A4.Y4.Z4, 61 WO 2009/ 005687

WL BB08/ 007955 X2. Ad. Y4.Z5, X2.A4.Y4.Z6, PCT/US2008/007955
X2. A4.YA. Z7, X2.A4.Y4.78, X3.Al.Y1l. Z1, X3.Al.Y1l. Z2,

xa. a4 4 Nagora gl Sanyies XALYRZE 30 Ahas xf s va ze,
X4. A4 BT, X AR 4. 98, K. AN2Y T H1, X8 0. YYZ 7 5K5 58 YU ZY X 581.Y1.24,
X5.A1X3.28, X2 ALY 1.%8, X8.ARYTE7, X3, ALYYZEX5. X3, YAZYXTAL.Y2.22,
on A A SR MG e
X5.A103. 4%, XoyAZ3Y 343, K- AlaY 343, Y8 Y9u£ 455 54 Y& 28X 741.Y3.Z6,
X5.A1XB.A7, XAAZ7Y3.X8, R AMAYZZ, 1, XEARXY 42, X5.AXX4A23,¥45.A2,.Y4.74,

X5.A1 ﬁ.@@-%&A&?M.Z@; R8Iy L%7 X3. AR Yz N5 X3.Y2ZY IXT4,2.Y1.Z2,
X5.021.55 X551 2, K5 A%vE s, B3 AZY Vo4 Xe AJig) xS0 v1 28,
X5.A28. A0 X2 AN 2.43, KO.A%Y2E.3, X8.02.YRF 4 X5.X3. YL Y XFZA2. XD Z6,
X5.A2X3. 22 XBAZ2X2.X8, R@.ABYZZ1, XB. AP YSH U X5.X3.YRZY3KXZA2.Y3.Z4,

X5.A2%3.2% X583 %8 X% 7, X5A7%3) AS¥ 2Y4.72,
B B B
X5.A3%3.28. X8.A21.23. X3 ABRLY ZZ3, XRAANY1Y4, X5. A 1685, V45.23,Y1.Z6,
X5.A3%8..23- X6 A8 1.8, BS.ABLYZH 1, X%-.A«?zﬂ?zzzks.A@.-\/S”?z%%(imxz.Z4,
s 8 NEngh B Aty BA e 3 SV Ay 70
X5.A338.43 XBABY 3. %8, X3 ARYFLS, X3.A3 YL X5.43.YRZXX%83.Y3.Z8,
X5.A3X3(.28B. X3A3NX 4. X3, RB.ARBYLZ.3, X3. AB YA A X5. X3 YA3ZNAXHA3.Y4.Z6,

X5.A3X3. 23 Xt 4.78: X% 1, X5A LY ALY P QY1.74,
e B R e
X5.A42. 23, XB.AZN 228, X8.AAY ZF5, XRA DN 26, X6. AKX %47, V05.54,Y2.78,
X5.A4%3. 2% X2 A43¢3. X3, MA?ZY?AZ& X3. A Y X224 X5 . K3 7Y XZ A4 Y76,
AL N0 NG B e i et ve ot
X5. A4 58, X AZN 476, Ko ARV 27, X3, /oy Y425 K6 AB AL WX GAIY1.22,
X6.A1X3. 28, NELATY 1.X3, X6.AM4Y &5, XB. ALYYZEX6. X3 YUZNXEZA1.Y1.Z8,

X6.A1 ?)%%.f‘ﬁ-%éA%?YZ.%% XA EF3, xB 10 Y4 3(36&5(.41‘2925 Y6,44:Y2.76,
st st dl st YA A v
X6.A1 8. 25, XRAX3 3. %8, X4.ANM2YIL7, X6. XU YR8/ X6ZA1 YUZ P X&NA1264.22,
X6.A1X4. 24, XG AL N 4. X4, R4.AM2YLT5, Xb. AML.YXT e, X6. X4 YNZXXEA1.Y4.Z8,
X6. A28 5 XA 34 R A 03, X Any b % AL/ 25 8 RY v1.26
X6.A24- 54 XAZN 1. %8, %Q.AaY 241, X854 Y27 X6 5 YR LY X B 2.Y2.74,
X6.A2.Y2.75, X6.A2.Y2.Z6, X6.A2.Y2.Z7, X6.A2.Y2.78, X6.A2.Y3.Z1, X6.A2.Y3.Z2,

X6.A2.Y3.Z3, X6.A2.Y3.Z4, X6.A2.Y3.Z5, X6.A2.Y3.26, X6.A2.Y3.Z7, X6.A2.Y3.Z8,
X6.A2.Y4.71, X6.A2.Y4.72, X6.A2.Y4.Z3, X6.A2.Y4.74, X6.A2.Y4.Z5, X6.A2.Y4.76,
X6.A2.Y4.7Z7, X6.A2.Y4.Z8, X6.A3.Y1.Z1, X6.A3.Y1.Z2, X6.A3.Y1.Z3, X6.A3.Y1.74,
X6.A3.Y1.Z5, X6.A3.Y1.Z6, X6.A3.Y1.Z7, X6.A3.Y1.Z8, X6.A3.Y2.Z1, X6.A3.Y2.72,
X6.A3.Y2.7Z3, X6.A3.Y2.74, X6.A3.Y2.Z5, X6.A3.Y2.76, X6.A3.Y2.Z7, X6.A3.Y2.Z8,
X6.A3.Y3.Z1, X6.A3.Y3.Z22, X6.A3.Y3.Z3, X6.A3.Y3.Z4, X6.A3.Y3.Z5, X6.A3.Y3.Z6,
X6.A3.Y3.Z7, X6.A3.Y3.Z8, X6.A3.Y4.Z1, X6.A3.Y4.Z2, X6.A3.Y4.Z3, X6.A3.Y4.Z4,
X6.A3.Y4.Z5, X6.A3.Y4.76, X6.A3.Y4.Z7, X6.A3.Y4.Z8, X6.A4.Y1.Z1, X6.A4.Y1.72,
X6.A4.Y1.Z3, X6.A4.Y1.Z4, X6.A4.Y1.Z5, X6.A4.Y1.Z6, X6.A4.Y1.Z7, X6.A4.Y1.Z8,
X6.A4.Y2.71, X6.A4.Y2.72, X6.A4.Y2.7Z3, X6.A4.Y2.74, X6.A4.Y2.Z5, X6.A4.Y2.Z6,
X6.A4.Y2.7Z7, X6.A4.Y2.Z8, X6.A4.Y3.Z1, X6.A4.Y3.22, X6.A4.Y3.Z3, X6.A4.Y3.Z4,
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X4. Al.Y4.Z7, X4.Al.Y4.Z8, X4.A2.Y1.Z1, X4.A2.Y1.Z2,

X4. A2.Y1.Z3, X4.A2.Y1.Z4, X4.A2.Y1l.Z5, X4.A2.Y1l.Z6,
WOK2000803687 27, X4.A2.Y1.Z8, X4.A2.Y2.Z71, X4.A2. PQ2I/E008007955

X4. A2.Y2.7Z3, X4.A2.Y2.Z4, X4.A2.Y2.7Z5, X4.A2.Y2.Z6,

Y2..77 D2 Y 4 Y. Y, ,
X6.A43. 58 XEARY3 L REALYS 27, X b 0178 Xo.a8 Y71 Ko Bava 22,
X6.A408. 23, X6 AATY 444, XO.ABY RS, Xb. Ad. Y44/ .G 1X6. 54 Yo7 K4XG.A4.YA.Z8

X4. A2.Y4.Z3, X4.A2.Y4.Z4, X4.A2.Y4.Z5, X4.A2.Y4. 76,
X4. A2.Y4.Z7, X4.A2.Y4.7Z8, X4.A3.Y1.Z1, X4.A3.Y1.Z2,
PharmééedBcal FofmulXtons. Y1. Z4, X4. A3. Y1.Z5, X4.A3.Y1.Z6,
X4. A3.Y1.Z7, X4.A3.Y1.Z8, 35 X4.A3.Y2.Z1, X4.A3.Y2.Z2,
Xhetnvpoidids ¥f thAS inkReritin ave. faBmydatéld, wixh .coBvetidnal carriers
X4. A3.Y2.Z7, X4.A3.Y2.7Z8, X4.A3.Y3.Z1, X4.A3.Y3.Z2,
and exxipieatsysvhigh will beselstadi in aceprd3vivB ordinaxy paacti®. Zmblets will
X4. A3.Y3.Z7, X4.A3.Y3.Z8, X4.A3.Y4, Z1, X4&.A3.Y4. Z2
contaixexgipientsglidsats A3lles, bindesmand the like, Aquens farmmalations are
X4. A3.Y4. Z7, X4.A3.YA. 78, X4.A4.Y1.Z1, X4 A4.YL1.Z2,
prepared insterileAgrmyand avken ingenged for dalivesy byother tharygralg
g getic Bl oS o ey i

excipigols gifcly 35 Foscept Kot an Se Hgpidpol briargyschfiticl Hisipients
(1986) e Pl e 8 ot 5y S Ok ERPIES s include ascorbic

ocid agf offfergh o s Shelgigp et poEPTS cdfbolfyafes such as
dextaig gy By 1SRG Dy vl s ftioR? s ghtand the

like. m-}ﬁ;![-o\fzihg%n%é}aﬁ%n\é%ax%es #anfdboist ¥R aBSutAl;, Bat £ordinarily
X5.°A1.Y2. Z7, X5.A1.Y2.78, 5 X5. Al. Y3. 71, X5.A1.Y3.2Z2,
about X0 Ab, Y3.Z3, X5.Al.Y3.Z4, X5.Al.Y3.Z5, X5.Al.Y3.Z6,
X5. Al.Y3.Z7, X5.A1.Y3.Z8, X5.Al.Y4.Z1, X5.Al.Y4.Z2,
AN hilé it'hs. po3sib® fd¥lth¥éhchde ingdedidnty 4o Bb adXdintsterédl Albne it may
X5. Al. Y4.Z7, X5.Al.Y4.Z8, CA2.Y1.Z1, X5.A2.Y1.2Z2,
be prekaabl2. t¥lprésSentthedasphadnacémtiadl fikmiHatidhs. APhd'forfbulations of
X5. A2. Y1.Z7, X5.A2.Y1.Z8, X5.A2.Y2.Z1, X5.A2.Y2.Z2,
the invehtiad, ¥otlrfor WierRaryPad fordsurmaniezZ6ompbisaat ¥aszéne active
X5. A2.Y2.Z7, X5.A2.Y2.7Z8, X5.A2.Y3.Z1, X5.A2.Y3.2Z2,
ingredigntafogethaswitksneoorviore acceptalie cagrigns andsopidornvdlyzether
X5. A2.Y3.Z7, X5.A2.Y3.Z8, X5.A2.Y4.Z1, X5.A2.Y4.Z2,
therapggtinngredrents x8 hazasdergs) must be ' aggepiablean she yanseof being
X5.A2.Y4.Z7, X5.A2.Y4.278, X5, A3.Y1..Z1, X5.A3.Yl.Z2
comp%tgzlsz\w%ﬂm?thxs ingredients of the fosmpulatign a;zé.mymlpzszaﬂy

innocuous to the recipient thereof.

The formulations include those suitable for the foregoing administration

-- routes. The formulations may conveniently be presented in unit dosage form and

may be prepared by any of the methods well known in the art of pharmacy.
Techniques and formulations generally are found in Remington's Pharmaceutical
Sciences (Mack Publishing Co., Easton, Pa.), herein incorporated by reference in its
entirety. Such methods include the step of bringing into association the active

ingredient with the carrier which constitutes one or more accessory ingredients. In
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X5.A3.Y1. Z7, X5.A3.Y1.78, X5.A3.Y2.71, X5.A3.Y2. 722,
X5.A3.Y2. 73, X5.A3.Y2.Z74, 15 X5.A3.Y2.75, X5.A3.Y2.76,
WOXB000803687 Z7, X5. A3. Y2.78, X5.A3.Y3.Z1, X5.A3.SI/ER008/007955
X5. A3. Y3.Z3, Xb5.A3.Y3.Z4, X5.A3.Y3.75, X5.A3.Y3.7Z6, '
X5. A3. Y3.Z7, X5.A3.Y3.Z7Z8, X5..A3.Y4. Z X5.A3.Y4. 722, .
gener&2@%@?@@2@9@@%?%@ byanifornyly azgi,l infanately pripging into

sl Sl e Sl S0 By crviers

or botf nftnch: Siecleeil Yl SEPRINE 75 Jo ha v 70,
Xerfidio ot Q& (ot DenigR sitol® B o afipiogfton may be

preser?féd a¢ d@r%é urts fYbh e GPsulés: Ehdts srlrabibls @‘ffchY&)xﬁ%ining a

X5. Ad. . X5, AL YA 74, X6 AA. YA Z5, X5. A4. YA. Z6,

prede%ﬁ’nﬁﬁe&{ %ﬁnt@t%a%@&gr&@eﬁ@;-ﬁ% d@o%r%ﬂul@,as a
X6. Al. Y1.Z3, X6.Al.Y1l.Z4,” X6.Al. Y1.Z5, X6. . Y1, Zé,

solutio¥berd sidpehbionth é’tlaéﬂleg@s oPRoGghibol(21idlid; ¥t lanYdil 4d-water
X6. Al. YZ.Z3, X6.Al.Y2.Z4, X6.Al.Y2.Z5, X6.Al.Y2.Z6,
liquid #tuMioNbria/waXér-iloiY fiqhald erffuléibnY Thélactixe ingre@ertPmay also be
X6. Al. Y3.Z3, X6.Al.Y3..Z4, X6.Al.Y3.Z5, X6.Al.Y3.Z6,
adminiderdll 26 EFlusxXéleftnaYg.ofasks. Al. Y4. Z1, X6. Al. Y4. Z2,
X6. Al. Y4.Z3, X6.Al.Y4.Z4, X6.Al.Y4A. Z5, X6.Al.Y4.Z6,
X6 takdetvid izade Mg campiesden orxaolding loptionally, withyanez@r more
. X6.A2.Y1.Z3, X6.A2.Y1l.Z4, X6.A2.Yl.Z5, X6.A2.Yl.Z6, 30
accessogy, ingradients. (xempmzessedasblexgmay. beopreparedbpzovmpiegsing in a
X6.A2.Y2.7Z3, X6.A2.Y2.Z4, X6.A2.Y2.Z5, X6.A2.Y2.Z6,
suitablegnaghine the actige jmrgrediery in pdreeflewing forgg suoh ¢g azppowder or
6. A2, Y3.73, X6, A2.Y3,Z4, X6.A2.Y3.Z5, X6.A2.Y3.Z6, .
granulgg, optiopally;mixed withyabnder, lgbricant, jnert dilgengpreservative,

surfacd §E{% GacBpersiag RBeh SISIASEtabiory 15y be XRadeby i giing in a
suitablynadhivg 277050 RS et adivgingrediat adighndd i an
inert R q311g8ndoTné fatft{Sag bprichafiipéoft 65sdOfed Spfprionally
ore forfQuIdsh S0 Qe P dhr e etse JouRp e shsredient.
X AdmifiheatiaiPrd the Wreddh othdP eXter4l tisuedBs AdroitthZthd skin,

X6.A3.Y4. Z7, X6.A3.Y4.2Z8, X6.A4.Y1.Z1, X6.A4.Y1.Z2, 40

the forfPulAfioNd afedprefbraivty ¥bplidd aX@. tdphichl oétmel ofréaim£ontaining the
X6. A4.YL1. Z7, X6.A4. Y1. Z8, X6.A4.Y2.7Z1, X6.A4.Y2. 72, '

active ¥Garédied(sY & aXuddutZof/for éﬁ@:ﬁ%ﬂeﬂ@ﬂi’ﬁte XBoAdw indbuding active
X6. A4.Y2. Z7, X6.AA.Y2.78, X6.A4.Y3.Z1, X6.A4.Y3.Z2,
ingredint(s} it 3.rdige KetwderYB.1%}and @8% in increments of 0.1% w/w such as
0.6% w/w, 0.7% w/w, etc.), preferably 0.2 to 15% w/w and most preferably 0.5 to 10%
w/w. When formulated in an ointment, the active ingredients may be employed with

either a paraffinic or a water-miscible ointment base. Alternatively, the active

ingredients may be formulated in a cream with an oil-in-water cream base.

If desired, the aqueous phase of the cream base may include, for example, at
least 30% w/w of a polyhydric alcohol, i.e. an alcohol having two or more hydroxyl

groups such as propylene glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and
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dextrin, hydroxyal kyl cel | ul ose,

emulsificdr(otheahisd kisdwiytlag elnl ethabgent) tiededitably icdmipribes Aeamixture of at
i ke. The pH of the fornulations ranges from about 3

least one eminalsifiet Wyithatfat sr an dilnarwith bath agdlband anadD Priferhlely, a
it is possible for the active ingredients to be

hydropliliodnstibsifiet ialintuded toggthebaviph aflipophilic emuprifierwhich acts as
t hem as pharmaceutical fornulations. The fornul ations

a stabidizer.tlhis dlspprefeurd thaneludedoth engil ard ¢ fahd ogethaiuthen

conprise at |east one active _ingredent,

emulsiu%éﬁ) Freith g pritha stabiligedskmakpunihe soaralledramulsifying wax,

G I T R

i S S B BB pptaons.
e by SRS por g b forateh e ioiatinof the

mventf(iiéég gg@%@@% ?%?‘egﬁgy 6(% %%\ég@ %(2tc's?oggegarrggﬁglglﬂéﬁ%el&?ylﬁiééhol, myristyl

alCOhngn%w?%?rlm o-K8¥ e Rt I(ii)}&fg lgﬁ?%lﬁérilgfa'@c y. Techni ques

at1ons genera I'n Remngton's

Phay SRAGUGE §alablS6IIS BE 85ts (iR ake RRIiISHINS $5bed JFRSHABVINg the

Pa.), herein iIncorporated by reference inits

desireBRbbREE propelticRETRO R AnShR! pRZeSbBPbEh Rl peiaB, non-
e

into association the active ingredient with t
stainirgpand eashhbletprodingt With sitdble consiBRhey a6 e@sibleikage from tubes

ingredients. 1n 64
or other containers. Straight or branched chain, mono- or dibasic alkyl esters such as
di-isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty écids,
isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2-ethylhexyl
palmitate or a blend of branched chain esters known as Crodamol CAP may be used,
the last three being preferred esters. These may be used alone or in combination

depending on the properties required. Alternatively, high melting point lipids such

as white soft paraffin and/or liquid paraffin or other mineral oils are used.
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formul ati ons are prepared by uniformy and intinmately
wheingoeg7 i nto associ ation the active ingredi BCL/USZ0D$1007955
liquid carriers or finely divided solid carriers or
th, and. the I f necessar shapi ng the.product. .
Ao e e A SR dingsiariRe iteteiit B atifih pomprise one
oral adm nistration be .5 presented as di,scr .
or mof foraBEHbfls 3¢ W R EEh 3Feitlr SEF SPLEF afSrepiifitd utically
{20 o . .
sccep G ShloP e FERIR SELRSILAID Uk bl AL R,

Phamgacéﬁﬁgﬁ%lkﬁ%léﬁbr?s%o?\%ﬁ%% tlgé - altife HEHER Rt Hag,t’ﬂ_)éjin :S’r!i)f form

s an oil-1n-water I quli sion~or a wat I Nn- Ol

suitabld H#itHe $MiehakQ Qneﬂ;%ﬁ GAdnifibtrHisd] WherBYePfciDrABuse for

adm ni stered as a bolus, electuary or paste. 10 A

exampl@DfaBlets, Sr&@HES, DY RSO LEEEHRS 0P bil BRLHeREonS REis¥8iblY powders
with one or nore accessory ingredients. Conpressed

or grahallseémuldiynd) hapd RIbALRYURRPFrRPSior@lixirsanayp betpabp&red.
machi ne the active ingredient in a free-flowng form

Compsasitivnddntendedder ogdl usgrmayibegpreppiddoaabokding toehyviniethad
bi nder, lubricant, inert diluent, preservative,

knows tio thae artdot theemanuéhctper off plyaagarewitichbéaspositibhe aadrsmgh
be made by nolding in a 15 suitable nmachine a m xture

compaefitichemaywehartain et ¢veore ggenisencludong sweeténing agemts,
inert liquid diluent. The tablets may optionally be

flavoringaagantsrcoleng dgemts anwk prsarving ageats ot erdestoProyidesa
to provide slow or controlled release of the active .

palataplgyprepagaion.Fhablgtigantakying thpactive mgredienyin adpdxture with

nal tissues e.qg., uth and skin, the

exte .
non-tqxig ROREmpSRIEICAlIY AreRtabsiFiRicpE Meuch aresyitahle fpr manufacture
of tab R ERT CLI | [k CFBUTRISaRaY Py ESARpIRC, ot iepts, such

%vv/wcﬁinclu' tive ;ingredien inara

os RIS AR RS Bl o
. 0. 62 9 . Y :
sodiut, fEMqHe Bt soBhiriph SRR Rl Efitchfaring

agentéw gltlﬁl‘? ag ! DB Bhr R AShEY §ciﬂpgmg Q%énfg%’%{}ga%?ﬁg%%ﬁj

er a paraff?nic or’a water>m sci

micro@t?%?alliﬁé EQMNBL, S8 r¥h, n%élﬁtiﬁ‘btria‘éﬁcig?aﬁd‘ ﬂﬂ?ﬁ@ﬁﬁ{gsa s,R%ich as
for W th

mul ated in a crea an ol l -in-water cream base.

magnédiufiestbiRife, sthRicdti@ ovsalh aaBlcrb rﬁd}ﬁ‘b@{lﬁ@éﬁtbaw H&Y be coated
i nclude, for exanple, at Ileast 30% ww of a

by knpwh\tblitiiaegircdliding mi@oeAtapiutaton tdwaevliaFrgiismgmtiaﬁ ragd
hydroxyl =~ groups such as propyl ene glycol, butane
adsorptidn th the gastruintestinabiwadt dral thegelyy providersdsiuBbained action over a
longer period. For example, a time delay material such as glyceryl monostearaté or
glyceryl distearate alone or with a wax may be employed.
Formulations for oral use may be also presented as hard gelatin capsules
where the active ingredient is mixed with an inert solid diluent, for example calcium

phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is

mixed with water or an oil medium, such as peanut oil, liquid paraffin or olive oil.
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WD 2009/ 005687 PCT/ US2008/ 007955 pol yet hyl ene gl ycol
(i ncluding PEG 400) and m xtures thereof. The topical

w0 o00adm87 ons nmay desirably include a conpoundrp@iiUs1v08/007955
enhances absorption or penetration of the active

AT sespeRRHE eI SERoR caPaR bAnshte FloBERne

oIS BB, A8 e L B S T bons
: , : : .
Such e&gﬁ%eﬁtis lﬁt\aﬁﬁlg;ao ﬁg%ﬂ@%??%&?%ﬁeﬁéésdﬁuﬁl @}’Bwyﬁ%?ﬂﬁrcellulose,

he p e y an enul si

i y
methyl QUM AFaFAIIoPY) AREPRPE0L sol BB Y With a
P oo B IB Ao 1 e e o 1 er 1 8 Fnel dhea " ="8
agentst REALRE niulr Al obb MY phéspHatld (igeedtiif)) aA@rtiedsatién
stabilizer. It"is also preferred to include both an
produ8i éf andlkyldrat oxidegeitharfatty keid @) solybryéthylore dtedriate), a
W t hout stabilizer(s) nmake up the so-called
condersatigi prodigt whethylane okite witk 4 lopgtdnain aliphatidalcohbl (e.g.,
and fat make up the so-called ermulsifying ointnent
heptadmaethyherdoxyoetamol he contynshitepepsatiigp bbsthydénd beidereiina
formul ati ons. 15 Enul gents and enul sion stabilizers
partialesteraderivécbfrons e fatty ksl 4nd mhexitobanlyydride (e.¢.npehtaxyathylene
i ncl ude_ Tween(r) 60, Span(r) 80, cetostearyl alcohol,
sorbitagemopookgateholhe agugatsysuspangiondgnay glspc@njain one or more
nono- stearate_and sodium | auryl sulfate. The choice of .
preseryativemhtuchas ethyt of arRropy! Primedsoxy rRAngOpts ONg A5 F8eEs eploring

achi evin tggz desired cosnetic properties, The crea
agentss ABE Y "b‘?r@f VABIRE BEETYS 4B -tgree%@ipr SeeEN RS AREHE as
washabl.e product with suitable consistency to avoid
sucros?é’él?ﬁﬁ@alfﬁbmtubes or other containers. Straight or
as sterns s

hed chai n, - di | kyl h .
- DEPEEhIR Ry B Erplia it g B & fyeiGedinc ina
vegerllEah =Lyl SRR ¥ i o LABPEARH M KR4 imera
. - et . . ' ' . , ; ni
it suck RSN e D i LA B SO B
such at Be8Sv L FdV L 86 &St Sfc%hoﬂ@%@et@ﬁhgbf%éiﬁg%@h%ﬁhose set
or in conbination depehding on the properties

forth Heeeli, hd flaokBigatdrie hiay bé §8de@ kS brevideiabalhiablaeral
such as white soft paraffin and/or liquid paraffin or

prepatgﬁci_il_b)ﬁbs ’lrzhodgg /tggn %gtsony Bay Pedoresrvad IROMHY ANHEGBA of an
antioxidant such as ascorbic acid.

Dispersible powders and granules of the invention suitable for preparation of
an aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetting agent, a suspending agent, and one or more
preservatives. Suitable dispersing or wetting agents and suspending agents are

exemplified by those disclosed above. Additional excipients, for example

sweetening, flavoring and coloring agents, may also be present.
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Phar maceutical fornulations according to the present
i nvention conprise one or nore conpounds of the

WO pweneiceh t ogether with one or nore phar maceubPCT/EE1098/007955
acceptable carriers or excipients and optionally other

wmag?@@cepazegm: ?r%?%ﬁ A RayoRaR K Sl 5 thegform of

- it t it I N i_OR. .

o in- kS RS, e Y, BOLRE pIS O BB ) R s By o or

arac:hi%J 8L dGRerd B i 8§ liahid ﬁgf‘al?ﬁﬂ,sbﬁg fh‘xgir%%?rtﬁég. %Suitable
owder's  or “gfanul es;, ‘enufsions, Ardor “sof

emulsi3RE s MRS dfuahy cirTi el cHBREERum acacia and gum
g R S B B e Ik et or
partialCRR i erivedStraRYfat§ i @i $ aRfl HeRltoRIy REQEY, Suth el Y8#bithn
sweet eni ng agents, °~ flavoring agents, coloring agents
monodlBstePhRS bl Bl duidls 6f Bete partdl@steds with ethylene oxide,
pal at abl e preparation. Tablets containing the active
such ab Pl}&ﬁﬂ)@lﬁlﬁylbﬂe 30ibitdnum@nobldate.NThe tanilsion may also contain
pharmaceutically acceptabl e exci pi ent which are
sweetening abddldvarinpagdrast Syrapsahdt diXiest mapbe facmepatadiveith
These excipients nmay be, for exanple, inert diluents,
sweetauing agéntss siect as glycerolssutbitol onsborat.eSuttafarovedations may also
lactose nonohydrate, croscarnellose sodium povidone,
contain &l dgmulcent, sopliesenvistiveph Slazoriggar ealpripgagent.
di sintegrating agents, such as maize starch, or
pharmageytical eanpgsitigas of thesinveniiondepy bedg dhe form of a
) m,crogi??/st alline cel Lul ose, _ft.a[ch, %el atin or acaci a;
sterile njgciafls PrERRAT AYORFRISRSS astieH eigjectahlp agremis PrgleagEous

sspe SR ek i PR B A BRI ok i
rese TGRSR B Pk Be S S A S pigove ben
e G512 B8 IS5, L 245ty A BE e

ot EBPR GRS, B pBOTE s 0 5 S Al B, su

as a sofiiOn B E3Mi@He dRoNGF ﬁ'f%ré& 28 aqgﬁﬁﬂﬂ&%d%‘»@&( eAhﬂﬁ’lg the

active ingredient is d wth inert "solid

acceptébleUfiicled Rhd %Emtﬁﬂ‘a@'rﬁ%% eRtp16PE@ hee WatédRihger Holution
as soft gelatin capsul es erein the active ingredi ent

and isb®niddoddnthldritd oluedn.ah additedistéle kel cAls hapnut
oil, liquid paraffin or olive oil. 67 WO 2009/ 005687

converidndI5EZBE 8ir(GP&d as Aguobant of sapgersdingsnediunhe For this purpose
invention contain the active materials in
any bland fixed oil may be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid may likewise be used in the preparation of
injectables.
The amount of active ingredient that may be combined with the carrier
material to produce a single dosage form will vary depending upon the host treated
and the particular mode of administration. For example, a time-release formulation

intended for oral administration to humans may contain approximately 1 to 1000 mg
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adm xture wth excipients suitable for the manufacture
of aqueous suspensions. Such excipients include a

WG empesdshg agent, such as sodi um PCT/US2008/007955
car boxymet hyl cel 1 ul ose, nethyl cel | ul ose,

.hyd I hyl cel | j | gi .
of ac AR OB bR b OB BroBB M G Bpunt o
corer i AR M U0 AOE T Bpadb R M Al fstons
(veigSPEED) O BB aREa LS Bolioh B8l irbiLd o casil
measu?élméla‘?ﬁ@w%'fg?aa‘irﬁﬁis?ralti%ﬁg f@?@xﬁn@il@,@?&%&e&ls@l‘@ﬁon intended
e.g., ept adecaet hyl eneoxycet andl ), a condensati on

for intPAvRGNe iffustsrim rXind@omd Abbrat 314 30V i B tHeSA@{ve ingredient
derived froma fatty acid and a hexitol anhydride

per mill§lit@r of BOluYidxYiAldTee Beat iAAIOH B a RUREBlesdsl@ine dtherate of about
aqueous suspension may al so contain one or nore

30 mLHesero@iitves such as ethyl or n-propyl
p- hydr oxy-benzoate, one or nore coloring agents, one
@ormarletibhasuitabig fagadininiatrdtioneo dhe ape ndude epaidngps wherein
agents, such as sucrose or saccharin. 15 Q|

the actius pegrediens indigstlaefl @rramsperdedin 8 sujiebl¢i cagriehespetiplly an
ingredient in a_ vegetable oil, such as arachis oil,

aqueog$ pelyept for the agtiee ingrediendoCheactive ingredient ispraferably present

) oi |l such as liquid paraffin. The oral_ suspensions _may

in such fprmanlations in gicenceriratien of 0.5 ‘andyaasagsoushiap g to'10%

. paraffin aor_cetyl alcohol. Sweetening agents, such as
Partlc“tllﬁﬂé’é‘bé)é’ttlﬁroew/%/ﬂherei n, and flavoring agents may be

ded .t Al | at gbl e oral 20 ti )

Reu b abs Siraite ohipied adralisharion it ERINGUES Ficudes
1 an antioxi dant .such asdas' orbiﬂ%xacicﬂb Di slgerazli bsl eCro nd
OZENESE WHBH A8 Ay FdeRL It A P_F% axiP Aibtee Ve _c'5’r_ sea
scacia PSR pBF A APHERH T A R BDS QA8 A i suen
as geldrt S ey SPEY B Bcitlee YRl d Ao I D mod AHARED Pofiprising the

ot . . g past q 5i ¢

active HERBIGHH (HuittBld HOBIRARRES 2N over Add! Cional - 1 C

PerhRiI8AbAs fdrec adRliRIstBREA BARY e prebévied 3G Affpository
coloring agents, may al so be present. 68 WO

* with a20@9bR05AR LT $#H3F08 LRARPES cocbab urkardTacsilicy kakb.

conpositions of the invention may also be in the form
FHornidlationywdieable fiod Siteaprilmidrarypiol nwaphlegtmirdytrbion have a
vegetable oil, such as olive oil or

particle size for example in the range of 0.1 to 500 um (including particle sizes in a

range between 0.1 and 500 pm in increments such as 0.5 um, 1 um, 30 um, 35 pum,

etc.), which is administered by rapid inhalation through the nasal passage or by

inhalation through the mouth so as to reach the alveolar sacs. Suitable formulations
include aqueous or oily solutions of the active ingredient. Formulations suitable for
aerosol or dry powder administration may be prepared according to conventional
methods and may be delivered with other therapeutic agents such as compounds

heretofore used in the treatment or prophylaxis of infections as described herein.
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arachis oil, a mneral oil, such as liquid paraffin,
or a mxture of these. Suitable enulsifying agents

w0 pbessshat ur al | y-occurring guns, such as gunPEI/HS1088/007955
and gum 5 tragacanth, naturally occurring .

g . : .lecit.hi
BAPRRIRSOET SreRtfE o aBAL R Pup R eliondnaE Ry Trdseiter =
h j : it e

pessorR MRS 55 AL, 335 SR Ao BESRLS oo gopeaning in
additiGh By HENSR¥ iﬁ&%redi%ﬂf L‘u&?caﬂ?ie&‘??é’ Sfehﬂf‘&}ﬁ i BhOLHAR be

ADROOT €At €. e enul sion may also contain sweetening
Adid | avoring agents. Syrups and elixirs nmay be
ormul ated with 10 sweeteni ng agents, such as

HoraRilftionS QLiRABIE |foPPa1%1'ﬁé1%§ 8dmPHEEr AR OB and non-
al so contain a denuicent, a preservative, a flavoring

aqueol$ sRri@lrgédtitth a81@fbns Witich iy BeRdin 68f-SOARAS) bhFes;,
of the invention may be in the formof a sterile
bacteridajte bablselyres petiah irendersthelfoasubatidreisbtenit Ryiele tibbkod of the
aqueous or ol eagi nous suspension. This suspensi on may
intended recipieritased agaeousiand riom-adueedussierilersuspensignd which may
t hose suitabl e dispersing or wetting agents and
includs seppeniling aggatt andihickehingeagesésns nenti oned herein.
The sterile injectable preparation nay al so be a
skher formulatiens atsl presewmtedtinamiboseiepandtiotosercomtainers, for
non-toxic parenterally acceptable diluent or solvent,
example eepled ampades and vipls, andman bastogedin airgezephiedd as
a.lygphilized powder. Anopng the. acceptabl e vehicles
(lyophiliged) SongHiQn FeHHTIRG OTHE tﬁﬁﬁﬁgyf&ﬁ g @1%1@%1{6, liqyid fgrrier, for
~solutiopn 20 and isotonic sodi.umchloride solution.. Ln .
examplg APt RICEHPT G TRER AER) RMRY UtkoiveRTIRMANFSHimIection

ot S S 885 S SAIE B el B g or
e

I C acCl e use

L s e
approggBFer fraldPH OB e SERY iﬁtgg%lﬁ@ﬁ@ formw |l vary

pendi ng upon t he host trea and the particul ar
NP&io Il amhdérstdad M in BAdiExR PR ingrédibRtd SAeR&Rrly
formul ation i nt_ended for_ oral admnistration to
mentidHETREISo VEBhe G0 Pindil Ati GikPs othii sivehYioh rhay 1Qdeetiee Aents
2009/ 005687 PCT/ US2008/ 007955 of active materi al
conventiomaiundhel avd idving ragard thattgpaiod feenulatioarin @uastioh, for
of carrier material which nay vary fromabout 5 to
exampad thinseSaitable forerabédinimistrptisntmay snclude flavoring agents.

appro

The invention further providés veterinary compositions comprising at least
one acﬁve ingredient as above defined together with a veterinary carrier.

Veterinary carriers are materials useful for the purpose of administering the
composition and may be solid, liquid or gaseous materials which are otherwise inert
or acceptable in the veterinary art and are compatible with the active ingredient.
These veterinary compositions may be administered orally, parenterally or by any

other desired route.
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(wei ght: wei ght). The pharmaceutical conposition can be

prepared to provide easily neasurable anounts for
W@eww0B8T ati on. For exanpl e, an aqueous sol ut PGIUS2008/007955

intended 5 for intravenous infusion may contain from

?%??f%“t?sﬁf\é? of fte T Bnein o dIb Be PrthffarEd b pRVide cqnirolled
releas% &é% [lfe ACEIO e%gfgsdlgﬁf}]ts t%sz{}l?c% gs f?&iﬁ%tné }_rg‘énh o} 1 ettﬁe

{:
pare SRSy 0 Ly A S e
e 3085 ) A5 ONSEHS R0 oo

mventﬁﬁﬁﬁﬁ%ulatéﬁ ﬁ#c‘s'ihsfa%é'ﬂl b?t:bﬂﬁéllb& réleg@centration of
.5 to 20% advantageously 0.5 to 10% particularly

Wfféctﬁ%dkﬂéé/ of erdeivatih f&iléﬁﬂ A SHrRIsf fedsPPinCle nature of the
adm nistration in the mouth include |ozenges

conditf@Péing] tightbd croxidityy evhatbeetieetdmpounad fis beiagatsedasi s,
usual Iy sucrose and 15 acacia or tragacanth;

prophphstically ooeruidses)y ddadnsten activiendjseabiee@rtcondition,ithemhethod
basis such as gelatin and glycerin, or sucrose and

of delizegciaad thephayutadraat ta Sormmpaticn, mgd Wil bedetarenined by the
ingredient in a suitable liquid carrier. Formulations

clinicign psingeeaiveational doserdcalationstudiqsy dherfiastize d@se can be
suppository wth a suitable base COTH)I‘I sing fo

eXPecf@séatﬁmeefr@@caiw%&QOé)ﬂ tgrabgus AP ingikgtko mwepghtrﬁﬂrahy@ﬁ@mally

able for intrap ry or. nasal adm ni stratiaon
from 04901 4g abpuf & r%s@@nﬁ)%fy WRABRY RET 47M Wéorieamgéc y tgom about
article sizes in a

001 taharingls By Sbehler iRt more Harcatl 508 ppout 0.05 to
about i ARAFR BRdy MeigBhPetdefakar kil oty Sndiighelibts for an

adult lglﬁrlnt%égﬂ apE)%PQ}}ﬁét?}}i ﬁ%ﬁggo%%\ﬁgxggﬁwueouég g#o‘?}%\ al%%% 0.05 mg to
about §8d) kﬂﬁﬁ feg{ve&? Gb8GE .Y g&glrdeﬂk)agtﬁ-) rﬁg SLbAWASbout 0.4 mg

aer oso er agm nistration may

and aﬂ%ﬁxtﬁrﬁgaéﬁ@ gﬁ’:&lﬁ&{k‘é' the fBHnQﬁ%Yx?%E'o‘P'?ﬁul STEEBQ&S. and may

be del i"vere th other therapeutic ag such as

qanRRe Hﬂ@&er'@%@é&fﬁrﬁ Hﬁ%‘re‘s@ntt dPplidaBiBhESE 0s pharmaceutlcal |
prophyl axi s of infections as described herein. 70 WO

. compRIMOEHAB 715 4 E§2008hA0 XY midariy, &, 10k, I1) bﬁb\l’ r a

for vagi nal mnistration may be presented as
pharnfaeeﬁﬁtalkySaxcdepfmﬂ@ salt,sobadte, alydlos esteasheaeof, fangins or
spray formul ations containing in
pharmaceutically acceptable carrier or exipient.

In yet another embodiment, the present application discloses pharmaceutical
compositions comprising a compound of Formula L, Ia, Ib, I, I1a, III, or IV, or a
pharmaceutically acceptable salt, solvate, and/or ester thereof, in combination with
at least one additional active agent, and a pharmaceutically acceptable carrier or
exipient.

In yet another embodiment, the present application discloses pharmaceutical

compositions comprising a compound of Formula |, Ia, Ib, II, IIa, III, or IV, or a
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addition to the active ingredient such carriers as are

known in the art to be appropriate. 5 Formulations
w@iovades7 f or parenteral adm ni stration i ncl udBCHUS®ORIBT79SS

and non- aqueous sterile injection solutions which nay

pharm P Bl fcertRaRl st idonePBR FeisBl R edpfflatign witn
at leasP oR8 ggafiﬁam ackiVe 3RARE hac] ﬁh&ﬁhﬁﬁzﬁaﬁg;ﬁ%@gpﬁgnier or

ueous s | suspenst ons

exipielfﬁg f’ﬁ)ﬁ{lﬁ?[@ AIRB LA XL t&kgb@ 508t ﬁgg M Judd bdtlre not limited to

Ions are presented I n-unit-dose or mu ti-dose

interfctBAS, HiBWNifin drafs artn8pRIFFCYRbS HrofRss | iabaBE, mz;ﬁkasglucosidase
and may be stored in“a freeze-dried (IlyophiliZed)
1 inhiKighdi hépatopesietfantd ritlessidicophidiibbide dihibitersbEHIENS5B
- li:quid carrier, for exanple water for injection,
polymiefa@dnahaticlesdi@s inlibits s of ICATNSSBNRS i fnerBses HHCUINS5A
sol utions and suspensions are prepared fromsterile
inhibifpewdELR-7 goiists oSy chayshitlirbirdtibitofs, HKRCVHAREKiintibitors,
previously described. Preferred unit dosage
pharnfagokireticiembanaems, ahd seherobmigaifor trgatingdlCy, dosextures thereof.
unit daily sub-dose, as herein above recited, or an
appr op¥ioaie epéditicallyo onergrmofe canpphadaof thepresent invention
ingredient. It should be understood that in_addition
may besonthingd grithipaa s meareqoanparngs seteeted dran the greup jgensisting
formul ations of this invention may include other
off agents 20 conventional in the art having regard to

407 insbfterds el Bone ne.Broli SARSHHRS REPERIBARCIEN Aigha 25
eec-fint perdate L HRR it oEasly G IR FLUREOR A), -
apha 39858 SRR PR SRR R 1 W et e,
Multiftre}gcgn,%y)ggﬁﬁ dlq{elr?eggbgaﬁﬁEgﬁqu%i{epge 5m%81‘a}?§o%{ mélk)?%-rgf:@\]ellferon),

or ~gaseous teri

eGSR S A rche B omes

(omeg‘é%@‘ﬁd@}rB{oﬁfé@fQﬁ%)i),télﬁﬁﬁeﬂgﬁbrpﬁgﬁg@m@ﬁbﬁf&@nﬂrﬁl\t dlpha-2b XL,
parenterally or by any other desired route. 71 WO

BLX-889¢R6 &BRGD/ DACIOS sHEES IntetlRABR Hstea-2h (Alw-005f, PEG-

i nvention can also be fornulated to provide controlled
Inferger) BEGS§ladéd imerfeedn VenbagqPES lated -2y bélessfon, and mixtures

frequent dosing or to inprove the
thereof;

(2) ribavirin and its analogs selected from the group consisting of ribavirin
(Rebetol, Copegus), taribavirin (Viramidine), and mixtures thereof;

(3) HCV NS3 protease inhibitors selected from the group consisting of
boceprevir (SCH-503034 , SCH-7), telaprevir (VX-950), TMC435350, BI-1335, BI-1230,
MK-7009, VBY-376, VX-500, BMS-790052, BMS-605339, PHX-1766, AS-101, YH-5258,
YH5530, YH5531, ITMN-191, and mixtures thereof;

(4) alpha-glucosidase 1 inhibitors selected from the group consisting bf
celgosivir (MX-3253), Miglitol, UT-231B, and mixtures thereof;
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phar macoki netic or toxicity profile of the active
i ngredient. Accordingly, the invention also provided

W@ 209p0eic8T ons conpri sing one or nore conpoundsPOf/US1ve8/&7955
invention fornulated for sustained or controlled

(8] B8 Rop BRI AR IRIF 1L SR USaRRRT TEBlse, yre
3738, ﬁﬁ%@%@ﬂsuim%yog% Hgﬁnht!%ft}‘?e‘}%f)“nd I's being used
prophyl’actical Ty (Tower doses) or against an active

ftbfﬁaa%ogaae%e;}mfdé eﬁmi@@&*&q{cvﬁ\rggb iﬁ)‘bﬁﬂ\eré’s‘é eLéyz:@ed

pharmaceutical fornulation, and wll et'erm ne
from thB réQp %bhﬁbﬁhg%f RI6D8, I@@IQBG(M@S‘)%DQ%&, IEPCADRIBOR-4678,
studi es. The effective dose can be expected to be
valopitit@hin@ {NN- 2839 MK -b608 et mb&ufa dhgrdigdy wei ght per
day, typically fromabout 0.001 to about 1 ng/kg body

WE) abh-riveteddide infibiotsygti lHaM NSEB polpherise flétted érom the
about 1 ng/ kg body wei ght per day, even nore typically

groupfoonsistingwif FF-86855d, Valtd-069,0VEHvG1 & JTEe6H2, MKeIn81p¥BY-708,
day. For exanple, the daily candi date dose for an 15

VCH-220, 148486833 A NIA - 89§ rGke 0l e (G1.59028% A 68890, we4§hT 3, wh 448547, BC-
range fromabout 0.05 ng to about 100 n% or between

2329, Vb1V 90 (reshy virhdG 8K 6294335 BRgN- 1814 1 p¥Thedli25a66eR199, andynixtures
and about 4 ng, and may take the form of single or

therequ'm tiple doses. In yet another enbodi ment, the present
application discl oses _pharnmaceutical conpositions
dgfrblﬁ‘é Ny Airtyhietmieleste¢t sram the groyp congisting ,0? PZD-2836 (A-
|1 or, 1V, or 20 pharmaceutically acceptable salt,

831), ‘%’é%%'a%r@, TUXYES a’é%"?%g thereof, and a pharmaceutically

BB ReErgo Shivefer e Pt Bl Gorlinfy BLalia-o7s, smt

har.maceut i cal onpositions conprising a conpound of
36032 gpi rikipres thereq” T 11 2™ PO IV or a

DR LoRGEeRIaRLe aahine BOLHALS, 8304 B prsio-0zs
SCY-6§§,%ME?,' arﬁPHiXt%régﬁ{Ereoend a pharmaceutically

cceptabl’e carrier or exipient. In yet another

CEIRES IH1BbROES &N cta@ RtdAdhd g_fbl_q.i) e6h§888g of MCI-067,
pharmaceutical conpositions conprising a conpound of

Fopyharnhacokineti denHdncetPselédtbd fRIm ltive gBbup cérsi¥hg of BAS-
2009/ 005687 PCT/ US2008/ 007955 pharmaceutical ly

100, SPIc45%) Pl 1944 27 I TMEBAV6E% roattir omyest, andthitaeds, thereof; and
conbination with at |east one additional "active
di8ndtheaddugs fhraremiray HEA bélp cteddepinathle ggroaprdoasisting of

thymosin alpha 1 (Zadaxin), nitazoxanide (Alinea, NTZ), BIVN-401 (Virdstgt), PYN-

17 (altirex), KPE02003002, actilon (CPG-10101), KRN-7000, civacir, GI-5005, XTL-

6865, BIT225, PTX-111, ITX2865, TT-033i, ANA 971, NOV-205, tarvacin, EHC-18, _

VGX-410C, EMZ-702, AVI 4065, BMS-650032, BMS-791325, Bavituximab, MDX-1106

(ONO-4538), Oglufanide, VX-497 (merimepodib), and mixtures thereof.

In yet another embodiment, the present application provides a combination

pharmaceutical agent comprising:
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exi pient. Exanples of the additional active agent also
i nclude, but are not limted to interferons,
WO 2@awdIsBT or its anal ogs, HCV NS3 protease i nPCDOUSIOF007955
al pha-glucosidase 5 1 inhibitors, hepat opr ot ect ants,
nucl eot i de i nhibitors

BTy et S PRAB A SO BPY AT O BWEISIHE P8R of Formula
I Ia, I@gtﬁ%aﬁl (Pf erﬁNsﬁl?ré?éc%hl ol 1}9 rﬁsgsep-%ﬁ e, b%‘l'vg{e, or ester

coki neti c enhancers, and other drugs for
ng HCV, or m xtures thereof. Mire specifically,

B o e R R o e B e P gt Onl
addltl&ti‘ﬁ a@ﬁ%’ Qg@ﬂps%l@été& Grorfiithe g%«))u% '&Bﬁé&ﬁﬁg 5% iRl fRebed] r1bav1r1n or

fromt roup consisting pegyl ated”r | FN- al pha 2

its ama((*)3 (UV NS grd%géé e térsApHaPRa csidaRe g asyibitors,
alpha2 (Intron A), rIFN- al pha 2a (Rof eron-A),

hepatcm'rb@écftﬂ[t@ nadbad é Uﬂﬁu%&otﬁ%@nhﬂaltdﬁsfo&MVNSSB polymerase,

fanative, 15 Multiferon, subalin), interferon

non-nétléaside irhibitot o HQV NSﬂBepélgrmerrasé a@VNISH MEhhibdtars) TLR-7

interferon al pha-n3 (Al feron), interferon-beta
agonist\cynlephilbn-iBRbi)orsi HLAF IRES mhibitges, phamrgaokidRGE enhancers,

Bi oned 510), al binterferon al pha-2b (Al buferon), IFN
and othepHaugbfoxitreatiBigHEBA of midteresitherdod- 3021,

gl ycosyl ated interferon al pha-2b (AVI-005), PEG

I nfergen, PEGyl ated interferon |anbda-1 (PEGyl at ed

I L-29),. belerofon, and m xtures 20 thereof; (2)
m%éémm&i@m ts anal ogs sel ected fromthe group

ffs BETIGHE ROt 1By HURFOR (HaTFBLIPHERA bp as flag active
mgrede%ﬁé‘, } S Rl teies By edyipufessip &%e 2f r %@ﬁ@rjedl%‘r’l%g be

treatedRIBHE e Srdad pralo Ul R Al el Brccar’sha
sutlin D N A5 By P P g AR bl N

ures ereo cosl

e SR IAR SBIR e
appre&%ﬁe&\gt %M@Q@?ég%ﬁﬁ \B@}/Wiﬁg@%éwﬁéﬁhe (®hdition of the

hepat oprotectants selected fromthe group consisting

recipiedit. ARMdRRRCagd\6? thETSmpttdtStithiSirvidpitions R4 AEY) aRélorally

m xtures t her eof ;
bioavailable and can be dosed orally.

thereo?
r ea

Combination Therapy

In one embodiment, the compounds of the present invention are used in
combination with other active therapeutic ingredients or agents. Combinations of
the compounds of Formula ], Ia, Ib, II, IIa, ITI, or IV, and additional active agents may
be selected to treat patients with a viral infection, e.g., HBV, HCV, or HIV infection.

Preferably, the other active therapeutic ingredients or agents are interferons,
ribavirin or its analogs, HCV NS3 protease inhibitors, alpha-glucosidase 1 inhibitors,
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(6) nucl eoside or nucleotide inhibitors of HCV NS5B

pol ynerase selected fromthe group consisting of
WORI®2005687128 (R4048), |DX184, |DX-102, BCX-46FGI/USH08/007955

val opi ci tabi ne (NM 283), M-0608, and mi xtures '

et ARG R A Ty P S merce
ey T M e N
sl S3ER G L AR S50, YR e

and otgg gg{l%%fqret?eatgr%eﬁw R midtfled thidrddpoA 1 nhibitors

rom gr dup consi sting of AZD-2836 (A-
Jhbirlt RS ofahe cméﬁidiﬁﬁi% SisraRiia I,(If%) b} B 17a, 38054 B Sire

sel ected fromthe oup consisting o ANA-.975., SM
typicafl§ 3RRie BBl ot tHeESorid1BbR 2 bekredtdd)crsyct R itidsbf

inhibitors selected fromthe group consisting of

ingrediids @nd3SharneG-propertibdBilthe @mabiflakibH! For eR8FRAE,; when
(11) | RES i nhibitors selected fromthe group

treatinguasirgédtivth g MBIC\OSthe cdrpdsipibas oh elakinvehtionaitbaoatiifed
sel ected fromthe group consisting of BAS- 100,
with oflitir-athiXe dglendslGad as thode ddse?iBed hexginhr onyci n, and
m xtures thereof; and 20 (13) other drugs for treating
HCV s edhatabdel aétivnagdnds gr angredaerss sthinly caf betdoyntvined with the
al pha 1 (Zadaxin), nitazoxanide (Al inea, NTZ),
comp@ingg aftHortwiladstaatl, I a1 or [\l qapnriagludekPrroo0mRee 20mpounds
actilon (CPG 10101), KRN 7000, civacir, d-5005, XTL-
selecteghfzgm WieTerpmip gongisting off TX2865, TT-033i, ANA 971, |
tarvaci n, EHC-18, VGX-410C,

Atemisrbrslised o8 e eretig Ry 2lpha 2
PEG-Apan), Beshurbl N Fleete (hréenss. ShboabRerit Opfan A) TN
alpha B BR Gt el S MORRE B 366ropscatanative,
W Tt T S —
intertegd alfrupratalierom BflitioPbeR GREIRG LE8R. Htgrferom-omega
(omega DURQOS, Biomed 510), albinterferon alpha-2b (Albuferon), IFN alpha-2b XL,
BLX-883 (Locteron), DA-3021, glycosylated interferon alpha-2b (AVI-OOS), PEG-
Infergen, PEGylated interferon lambda-1 (PEGylated IL-29), belerofon, and mixtures
thereof; -

(2) ribavirin and its analogs selected from the group consisting of ribavirin
(Rebetol, Copegus), taribavirin (Viramidine), and mixtures thereof;

(3) HCV NS3 protease inhibitors selected from the group consisting of
boceprevir (SCH-503034 , SCH-7), telaprevir (VX-950), TMC435350, BI-1335, BI-1230,

MK-7009, VBY-376, VX-500, BMS-790052, BMS-605339, PHX-1766, AS-101, YH-5258,

'YH5530, YH5531, ITMN-191, and mixtures thereof;
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b) a second pharmaceutical conposition conprising at

| east one 5 additional active agent selected fromthe
wWQ@e@aposs8nsi sting of interferons, ribavirin orPCT/US2008/007955

anal ogs, HCV NS3 protease inhibitors,

ARG H0EH 9350 Bl e SRR hERE A v o
s 2200 MR R DS

AT BRI BLER sFYo B PR AR Py, M
3738, I‘AB-%%SP%ﬂi’ﬁ{n %@W Riixtu26E ﬁﬁzfreo Routes of

m ni strat e~or nore conpound$ of the invention

Q@?ﬁﬁtl@o&ﬁ@ ©r rrﬁfélédﬁc%smﬂ’&t&%tdf\ﬁCV' Ng58 Yo §)as@ lselected

adm ni st ered y any route approprlate to't condi tion
from the g@sug %ohgleﬁﬁg &f R%Qs arbhesr(wrb@@ IOxh 84l qmr @m BCX-4678,

rectal’, nasal opi ¢ (i ncludi ng buccal and
valoplﬁﬁbﬂ)mQQW)ZSB)'MW%O@@ﬂdﬁﬁ[ﬁﬁf@rtﬂbrédfnC| udi ng
subcutaneous i nt ranuscul ar, I ntravenous,

(g ﬁaﬂefuﬁﬁomdmirﬂﬁlbllﬁ@r@aif H@W NBb6B o&ljrmerﬁeckelel?teed frioen the

It will be appreciated that the preferred route may
group\canyisting lof -8e86&dpV € H789,000H-91 6 TEF632h 81K 328il pV8irt-708,

An advant age of the conpounds of this invention is
VCH-222atA848857, AN Ao b 28, IGL6B 7h(Gb.av 328, soba82h 481 I &\-48544 BC-

orally. Conbination Therapy In one enbodi nent, the
2329, Vb0 bV i HREEEHD, BHVIISHIrX AL 213566514190, and mixtures

conbi nation with other active therapeutic ingredients
thereog; agents Corrbi nations of 25 the conpounds of Formula

I, 11 IV, d addit |
éébﬁ%sv NRPA Béuélé%ﬁ%%rt%@ froma ke Qp@ﬁtﬁéﬁ%@%@& ogAiz 72836 (A-
H V i nfection.

831), APB&?%‘@SWXWE%H&TE& |a_1|cCtV| vgrt her apeutic ingredients
Y i i

36032(%%'&(?1%15)85? \@D 2009/ 005687 PCT/ U82008/ 007955
epatoprote S’ nucl eosi de or nucl eotide inhibitors

W&‘Bﬁﬁﬁr‘%@é@ s LR TR BRI ool OF EBIO-025,

SCY-638201MIBE1, Mﬁﬁ’%‘réé rbfi bi tors, HCV I RES

I nhi bitor's, pharnmacoki netic enhancers and ot her

e e
I(12) pha@rmddokinetc dnharkess selected from the group c0n51stmg of BAS-
100, SPI-452, PF-4194477, TMC-41629, roxythromycin, and mixtures thereof; and
(13) other drugs for treating HCV selected from the group consisting of
thymosin alpha 1 (Zadaxin), nitazoxanide (Alinea, NTZ), BIVN-401 (virostat), PYN-
17 (altirex), KPE02003002, actilon (CPG-10101), KRN-7000, civacir, GI-5005, XTL-
6865, BIT225, PTX-111, ITX2865, TT-033i, AN A 971, NOV-205, tarvacin, EHC-18,
VGX-410C, EMZ-702, AVI 4065, BMS-650032, BMS-791325, Bavituximab, MDX-1106

(ONO-4538), Oglufanide, VX-497 (merimepodib), and mixtures thereof.
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typically sel ected based on the condition to be

treated, cross-reactivities of ingredients and
wWEb@poesss? properti es of the conbination. For eR@pEmP8/007955

when treating an infection (e.g., HCV), the

TR0 anglen eutbadiBterscErtyes iR B ardp A P maceutical
i ent.s ch can be

compagiisf ?%3@3“&?1%#%?&%?8?}3%%@ P L A

| | . i . .
prarnPuly P OSSP v
o RSP g RBETASe Bi coper

exipieétl?egasys), ri FN-al pha 2b (Intron A), rIFN- 15 al pha 2a
Rof eron-A), interferon al pha (MOR-22, OPC- 18,

A (R8I thAlJrabdtiiMPentibh, [thé @E8Pe agbREhidH in combination with
interferon alfacon-1 (Infergen), intéerferon al pha-nl

the comunides e preséiitehiefitith adwba-ang dgbht Baoihg a therapeutic effect
. interferon-beta (Avonex, DL-8234), 1nterferon-omega
when (st fracdBERtiob withdhe I0mp@irid of thd preseneinveatidh. For
(Al buferon), IFN al pha-2b XL, BLX-883 (Locteron),
exampD&-tBe 2ttive hyentsysdeat imdcdmbizvatienomiththh @efHpduid efthe) present
PEG 20 I nfergen, PEGyl ated interferon | anbda-1
invent{®E@ be antetfier @y, ribawinin of dis, anategsr I ViMeS3 proteassoinhibitors,
(2) ribavirin and its anal ogs selected fromthe group
alpha-gbreositasad iphibitasaviepatoprategtants, nudsesiglesyr, nucleotide inhibitors
taribavirin (Viram dine), and m xtures _thereof; (3

of HCVNSRSpoprpersseneirislaoside inbfkiters pfAi6N NhaB perase,

oV KRR bR A B S bt S YBdor G spes inivitors
MK- 7009, VBY-376, - 500, , BM5-.790052, -,605339

pharmagkinehis enaanqgye, and OB rE S Be 383 LpRESY, OF FNNLUFg thereof.
B A BRdUSe s PohepbaRe eber ety des Rpesgice

comp i Einb i PR OB T kA Ry RO

pharm e AP b SN gk R Bl H Epmen g witn

nucl eotide i nhibitors of HCV rase set ected

f pité IS s QR cRRNELAL tHOg R Gstirf3/ AL 8YFN-alpha 2b
i X184, | DX- 102, BCX. 4678 upEdHistintE df ped i alpha

(PEG-Intron), pegylated rIFN-alpha 2a (Pegasys), rIFN-alpha 2b (Intron A), rIFN-

at leas%h? QdantbrAH A CHYE §§éﬁe§e@@&éd ?rggg )éh% g;ﬁdﬁ@ %bﬁ!ﬁst%% of:

alpha 2a (Roferon-A), interferon alpha (MOR-22, OPC-18, Alfaferone, Alfanative,
Multiferon, subalin), interferon alfacon-1 (Infergen), interferon alpha-nl (Wellferon),
interferon alpha-n3 (Alferon), interferon-beta (Avonex, DL-8234), interferon-omega
(omega DUROS, Biomed 510), albinterferon alpha-2b (Albuferon), IFN alpha-2b XL,
BLX-883 (Locteron), DA-3021, glycosylated interferon alpha-2b (AVI-005), PEG-
Infergen, PEGylated interferon lambda-1 (PEGylated IL-29), belerofon, and mixtures

thereof;
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val opi ci t abi ne (NM 283), MK-0608, and m xtures

thereof; (7) non-nucl eoside inhibitors of HCV NS5B
w@oloynesse sel ected fromthe group consi sti NBCDUS2008/007955

PF- 868554, VCH 759, VCH 916, JTK-652, MK-3281,

@ﬁgg‘g‘k Aélr%gggél'n%i) ?%égdzzl’gg@% g%&}ng'e)o g ptgpavirin
Rebel S 1o SRR o PN e R 52190

AR OE MBI RER Bt ihsleing o
bocepfIRNSE S-S} %%%7)0 ik el YR 95@2%1\%@4@9356 BI-1335, BI-1230,

m xt ures ther eof

MK-7609C VD874, X 500! BVSrs0082)] BMs%éoémnPHbmm@ws 101, YH-5258,
consi sting of DEBI O 025, SCY- 635, N MB11l, and

YH5530, Y533, 1emeed1, dndlmikioYes BRSebfhi bitors sel ect ed
fromthe’ group consi st i ng of MClI-067, 20 - (12)

HhpalphaoliiBedidsse dtiibetoss seteaot étbrhithagtdep gonsipting of

consisting of BAS- 100, SPI-452, PF-4194477,
celgosWWE(MIXE22hH3) ) lebi gkt tol, A0Wed31 B, and mixtoresdheteoér eof ; and

(13) other drugs for treating HCV sel ected from the

dbphgpatopsotetiangs sflectefnursithe grohp congigtinig ot APN-6556, ME

ni tazoxani de (Al inea, NIZ), BIVN-401 (virostat), PYN
3738, 84451, isilihiin, M2 (0B 0T X tuzes theraof; CPG- 10101) ,

KRN- 7000, civacir, G -5005, XTL 25 6865 Bl T225,

ro)nudeoside xzgerlectidemaiibitapyid eV NGHB Potymeraspaelqsted

from tng%}%gnggg%Bgé%ﬂF%%bszm?ﬁbé O?édes@%%%f ,BOX-4678,
valopicgioe Wﬂ%@%@%@]@@@e ey %ﬁé@f'%%qu‘o%ééesln yet
‘S(ﬁﬁﬁﬂﬁr laceie Hﬁmégﬁe?f%@e@%é%p ogifﬁé‘etr%s%”ssﬁepiﬁ% (O3 the

|
srouplsDRsBHEBIA Ao Bl VAt ool b Bt B ORI K281, YBY-708
VCH- E?ig‘%{él%%é? %W Bogatr '3@798’ dAts'sg?@'A%Wé’ eA-48547 BC-
n e 5

and "a arrfaceu I cally "accept a carrier or

2329, 9&5—? 768 n esﬁﬁ@ﬁg dﬂagﬁéﬁ\@ﬁf BIPKNEFRAL XITIVEIS) 058-9190€ and mixtures

tive agent in conbination wth the compound of
thereotfhe present invention can be any agent having a
ther apeutic effect

(8) HCV NS5A inhibitors selected from the group consisting of AZD-2836 (A-v
831), A-689, and mixtures thereof; ‘

(9) TLR-7 agonists selected from the group consisting of ANA-975, SM-
360320, and mixtures thereof;

(10) cyclophillin inhibitors selected from the group consisting of DEBIO-025,
SCY-635, NIM811, and mixtures thereof;

(11) HCV IRES inhibitors selected from the group consisting of MCI-067,

(12) pharmacokinetic enhancers selected from the group consisting of BAS- -
100, SP1-452, PF-4194477, TMC-41629, roxythromycin, and mixtures thereof; and

79



10

15

20

25

when used in conbination with the conmpound of the

present invention. For exanple, the active agent used
WO poogoedssmat i on with the conmpound of the presePtT/LS2008/007955

i nvention can be interferons, ribavirin or its

08 G955 g% DR3P RR SARLRU B3, the egpup cqnsisting of
W e N A
7 oy eSO, Ko 080 s .-

6865, BITOLEREPXI1 8! ITX RBBATER331, AA 9FNNOV- 6 t&%an EHC-18,
treating HCV, or mxtures thereof. 15 I'n another

VGX-A0EOEMEN02, ANVG 4068 SBNLS-65U0I32 CBM NP9 1328Y Baituximab, MDX-1106
phar nmaceut i cal conpositions conprising a corrpound of

(ONO14538)) l@%l@'fdmd@ VERL4IMméErim@polils)] #Ré enikterk thereof.
acceptable salt, solvate, and/or ester thereof, in
danet aabten emliddmtﬁnt ) grspresaret Gsjslidation ro&irles\EEccagbh{ation
sel ected fromthe group consisting of: (1) interferon
pharmseéetitadgbnboompeisiiigoup consi sting of pegyl at ed
ri FN-al pha 2b 20 (PEG Intron), pegylated rlFN-al pha
29 ( Peghiey pharmpedutidad nanﬁ.’mS(itllm compaising h eNmpgustshothe
(Roferon-A), interferon al pha (MOR-22, OPC 18,
presenAlingértiQin ©r a@ha;mqeu@callyv@p@qpt@b]@rsalts @ﬂdyptempr ester thereof; and
interferon aI facon-1 (Infergen), interferon al pha-nl
el | fasesAnd phagmaceetied CRIAPRSIHEN CAITRIIBAG at least one

addltl(le n erf er O e bet%q;ﬁégpcgﬁdyg_ gégég é%ag@lfsg}pg r,q)f gqut%nﬁfg(r)gtgs %1bav1r1n or

its anabs%giﬁ{’ Y33 pesigash B ﬁ?@fﬁ@%@%ﬁﬁg% ikipTiges)
hepatqpsBissy §ciqeode Op avEferils T Cke of TGS Nop pobymerase,
SR 7 NSRS v

S analogs’s group "consi s

agom%%/t&?wnﬁ%ﬂnm&%%{ n’i HIC VIR ?%%1}1}3)%?%? ?)\?)arht{%voﬁggnc enhancers,

“and otﬁEPH?@%seferfEa% B Qrehb&drdd1ABddIE group consisting

eprevir (SCH 503034, SCH7), telaprevir

1Vi5 2189 possibleAd TdatbinBlan g &hn& 4B the inveMoAIREh one or
VBY- 376, VX-500, BMS- 790 BNE 605330, PHX- 1766

‘more difel Bdtiveripaiban a btz ,do\éhﬁé &drm FdMimififaneand or sequentlal

m xtures thereof; (4) al pha-glucosidase 1 inhibitors
adminssttaidretd 4 pamamthéﬂgar ampbireitkirsthengppinaycled gdsiinistered as a

(MX-3253), Mglitol, UT-231B, and m xtures thereof;
simultaneous or sequential regimen. When administered sequentially, the
combination may be administered in two or more administrations.

Co-administration of a compound of the invention with one or more other

~ active agents generally refers to simultaneous or sequential administration of a

compound of the invention and one or more other active agents, such that
therapeutically effective amounts of the compound of the invention and one or more

other active agents are both preseﬁt in the body of the patient.
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(5) hepatoprotectants selected fromthe group

consi sting of |IDN 6556, ME 10 3738, LB-84451,
w@edovloddesn, MtoQ and m xtures thereof; (6) nRCT/ERLIBT7955

or nucleotide inhibitors of HCV NS5B pol ynerase

RroraBy sk st Ao rarta iy B uy e e L rempounds
of the AR T8 Pl EFPRPBHORRY REEE e g gr more other
o L BB AR RO T g i
second P piftes, BEAoss0ar SRS FrBGTET prfof BBl AlH agons.

For e AL I o SIS0 B A e e 1

followedRFithir Soflis A Phi#@3E ﬁ%adﬁgnﬁgrja)tizon%f@ﬁnit%f&e of one or more

m xtures thereof; (9) TLR 7 agonists selected fromthe

other &ftﬁ*éFh%‘e@ﬂ@ Altefigatfel NN ulif AosSMf 086 &2 2Rorcddtthenfiveé 88ents can
thereot; (10) cyclophillin inhibitors selected from

be adrhigstgralifirgtpfidi®iédby atl nihBitfatiRbof a GRN-dude,of Ml dddpound of
and m xtures thereof; 25 (11) HCV IRES inhibitors

the inweitent within secdrids @rmimutesnk sémagasds, MthaP®é, des{raBle to
phar macoki neti c enhancers selected fromthe group

admingstes a sinithdosef of BASmMpoond SPitha §pverforvfist A4pllowed, after a period
TMC- 41629, roxythronycin, and m xtures thereof; and 79

of houyp(e200b/18d%883), PyRdusrdssi by 968 unjtid)sexqftane o mgse pdrer

. treating HCV selected fromthe group consisting of
active pgonss IR odhemeases, (za@xdendesirable o rdmiigistqra wRi glose of one or
Bl VN- 401 (vi

o 2o A P B T bt s o, by
iRt A AR BB R b T O

NS EN Ee  ———
e ISR SSLS S30E58] ol el AOD o he cum
o e AR Al AUEHETEG O£ ST SOIBIRO Scht e
may behtialifed when the active ingredients are: (1) co-formulated and administered
or delivered simultaneously in a combined formulation; (2) delivered by alternation
or in parallel as separate formulations; or (3) by some other regimen. Wheh
delivered in alternation therapy, a synergistic effect may be attained when the
éompounds are administered or delivered sequentially, e.g., in separate tablets, pills
or capsules, or by different injections in separate syringes. In general, during
alternation therapy, an effective dosagé of eéch active ingredient is administered
sequentially, i.e. serially, whereas in combination therapy, effective dbsages of two or
more active ingredients are administered together.

In still yet another embodiment, the present application provides for methods
of treating a viral infection in a patient, comprising;: administering to the patient a
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10 present invention, or a pharmaceutically acceptable
salt, solvate, or ester thereof; and b) a second

w@b@presseut i cal conposition conprising at | easeCDOB2008/007955
addi tional active agent selected fromthe group

s A AT PR )P 855, o1,
or a phRRSh Gy aCBRISPstlr Bl en s SRR |

B BEBYET S e o p N B T s fdnethods
of treaigﬁi%';aﬁiéité?l;i’ﬁfe% %ﬁgﬁﬁ%\b gﬂ;&%%?gﬁg&%qg ;’Ehe patient a
thera%ﬁk&?ﬁﬁff&&ﬁ@%puﬁ of c@h&ﬁ&ﬂf &f Pbanti € eIHNE, BAMIL, or IV,

conpound of the invention h one or nore other
or a pR&nH@UALSEIN ScdeptabldRhltasolvaRs afga/drasstrfthereof, and at least one
si mul t aneous or “sequential 20 admnistration to a
additipRdliRtive ageat.conbi nation therapy may be admi ni stered
as a simultaneous or sequential reginmen. Wen
delrstitli ysit anhe thereambod inadrity the presentrigpplidation prywides for methods
adm nistered in two or nore adm nistrations.
of treaimgdd@iVhinsa patiemin com paisingrrelmihisteringdoithe patienhawi t h
one or nore other active agents generally refers to
therapeiutigh iz affectiveamount oh aiceamperimdpsFermubnl, &4, Ik, Bplla, 111, or IV,
conpound of the invention and one or nore other active
or a phayemceutisalin aceeptablesaktapluate: anfipresterdheigofanount s
of the conpound of the invention and gne, or nor,
Jrussil yet enpthersenbadisnenty e prsserkapplisationapiayddesfor methods

t he t\) ent.. 80 WD 2009/.005687. PCT/ .US2008/ 007955
of trealEdAmV 1A PatTRin CPREFINRE AMINITCEnEIPdhegrigR e
therapgh PR R aHFFIPe: FREPDR Obr camRowtaL aEECHBHIThas Op foftl 0 or 1V,
PRErAgHTS | SIGESBE e d
o @ PRI csHBE e SRE ol kol BB or e B AR afleast ome

additig%ﬂ%cﬁ%e a%\@/npw %l% fs}{hléng I—?@m@g%{xgﬁéeqn of one or nore

i .
er actrve age or e a unit dose of a

gg{ylamkg aBb i d¥eerhDY&iph &R0 152 rég@n@si@mggfr%ﬂn@wiaéﬁor methods

w thin seconds or nut es stration

of trea@i‘ntgq{@'v fnéﬂgﬁﬁeﬂi cORBring D dnirbeingabithy PaBERPAS -
Al ternatively, a unit dose of one or nore Other active

therapR@i€idhldy EEBCtiREaMSUNG bf hROATdind bf Foahlivk ta, Iy, 11, Ila, 111, or IV,
adm ni'stration of a unit dose of a conmpound of the

or a phavseadeuéially hbdeptsifesaltssalvats, ant s ester thermfcasdat ldabt one

may be desirable to 10 adm nister a unit dose of a
additionaipatind agent selectad érimdhe fgrosp cohsistinged intetfeeons ribavirin or
its analcl)ggrsl, (I)-(IjCV NS3 protease inhibitors, alpha-glucosidase 1 inhibitors,
hepatoprotectants, nucleoside or nucleotide inhibitors of HCV NS5B polymerase,
non-nucleoside inhibitors of HCV NS5B polymerase, HCV NS5A inhibitors, TLR-7
agonists, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic enhancers,
and other drugs for treating HCV, or mixtures thereof.

In still yet another embodiment, the present application provides for the use

of a compound of the present invention, or a pharmaceutically acceptable salt,

82



10

15

20

25

of hours (e.g., 1-12 hours), by admnistration of a

unit dose of one or nore other active agents. In
wo@rhenowssses, it may be desirable to adm ni st ePCHUS2U08/007955

dose of one or nore other active agents first,

f ol | gwed,, afit er eni od of _hours, (e.g,., 1-12. hqQurs), .
sotvatg i farp @l bof (BERStcRard il 3 § Ficdticashaticd Hithigen viral
: Jpvent | . hation therapy may provide
u&ectlbﬁye?fg ¢ %IS ?{gﬁé{&@eﬁ&%r{‘ :

synergistic effect”, i.e. the effect

! PStid \ . . .

PRSI A Rl A Do o
st S TSNS S ST
need tﬁ&éo?,rm&ﬁgf{ltﬁh@ly@f@c@iiv@a@ﬁ@@m SF atd8Adt\Wedmpound of

si nul t aneo y in“a conbined formul ation; (2)
FormuJ£ L TMETLE ¢, B4, Bl & TVBaindNat 1845t @nel dd diEibAkl &tivesagent selected
separate fornulations; or (3) by sonme other reginen.
from tHBgRo@e cbrsistdg okt al ternation therapy, a synergistic
effect may be attai ned when the conpounds are
tnintéde wmsdelactatbfrove tledgsequentsistinigyof pegylatedrlFN-alpha 2b
separate tablets, pills or capsules, or by different
(PEG-Imty@v)t pegidatad dEPaakthe 23/ (Reggews), 1TiNgelpdvaalb (Idtronmdy), rIFN-
al ternation therapy, an effective dosage of each )
alpha 3z {Roferomgy)etfiterferdrs alpha (MORe2% ORG-S pltaferoaie} plfanative,
_i.e. serjially, whereas in _conbination therapy
Multiferqre subekink datestezon pltagen-d (Infgrgen) astterferargipbaindntWellferon),
er. In still yet another

. are adm nistered toget
interfeg@ G HAsAE ,(Aﬂééoryy e refyBriacd e Xp PlvPeRA, ingprieron-omega
(omesFERER, afhmSTH] it RhS T P RrBef T o 20
/ Q05687_P S2008/ 007955  th [

B8 A )R 2o PO s AR AR P ALY (A 1007} PEG-

L1, [ 1] |V, i &l I
Inferg gy REGRgtod fteRbrdn tamBle  PRETRER1 59 bl RAGRP A bixtures
not her enbodi nent, the present application provides
’or_ met hods  of _trefe\ti ng a viral infection in a
R TP SRR AR HOR) B Bl Lol Dt Abavirin

(Rebet%ﬁ G@ﬂe%ds?,ltbﬁlbla\-mm {Viraﬂn'ki)d‘i’nebﬂdnd RlixtuYes tHredt:

pharmaceutically acceptable salt, solvate, and/or
g8} HICV hegesroteasednhibitsig stleefed frégiHel goalp @ssisvigg of
agent. In still yet another enbodi nent, the present
boceprivid (SCHII508084 pSCEHEE), felapratih (Wix-950), TVICABH3ED, IBCM 385, BI-1230,
patient, conprising: admnistering to the patient a 10
MK-70a09e V8YedT6, 3aX-500,e8MSeTI0052 aBM b6 03389 aPEG b eam A 8101, YH-5258,
Formula I, la, Ib, Il, Ila, I, or 1V, :
YH5530, YH5531, ITMN-191, and mixtures thereof;

thereo

(4) alpha-glucosidase 1 inhibitors selected from the group consisting of
celgosivir (MX-3253), Miglitol, UT-231B, and mixtures therebf;
~ (5) hepatoprotectants selected from the group consisting of IDN-6556, ME
3738, LB-84451, silibilin, MitoQQ, and mixtures thereof;
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or a pharmaceutically acceptable salt, solvate, and/or
ester thereof. In still yet another enbodi nent, the

w@e@seesappl i cati on provides for nethods of PCEHES1008007955
HCV in a patient, conprising: admnistering to the

T8} ke P RS "Xlte” THCYNGEB Pl Rgrepelepied
from tgg tge(r)BP %8%{%%&“%'0??16?6,' eas labES)aﬁas(ElS (ni'g\f@g@ Bgéﬂl 478,

till t
Valopl@ﬁ% é‘qn%&?m bé? pr esen ésgt%gf |dcf2t |So|n pr g\a des
f(9)v nIRRI sidd uﬁﬁﬁi%fsrlgf HEV N@SE ieflse s%ﬁﬂ?éd $iod the

admnistering to the patient a erapeuti ca

group%heﬁmg%f@'m%z;szsqf V@H-@’B‘DOVG@-I 9i6 FoKnES2 MK 3281 ViBY-708,
B or’ a pharmaceutically

VCH- mcmg@ae ﬁNLAI 598, Q'JE@@&BJ engoers, 9568890, heusys3, Lads4t, BC-
l east one additional actlve agent selected fromthe

2329, YCBLPIE asbat i) gGOK625M 33 BELNIDA1) XIDRVAI126NGEFI190) 8nd mixtures
anal ogs, HCV NS3 protease inhibitors,

thereo$l pha- gl ucosi dase 1 inhibitors, hepatoprotectants,
nucl eosi de or nucl eotide inhibitors of HCV NS5B
F(B) Y ASSA indubitnucsadeded érdm ihé gtaus cofisisi@vg NSRRZD-2836 (A-

ymerase, HCV NS5A inhibitors, TLR- 7 25 agonists,

831), Pc*¢89,cﬁp‘rd mikturesHidseobrs, HCV | RES i nhi bitors,
phar macoki netic enhancers and ot her drugs for
t(PLELRrGag@vistselegted froms thegraugs consisting 0f ANA-975, SM-
anot her enbodi nent, the present application provides

360329 GndimixtyEes thereaf; ¢ conpound of the pr esent | nAventi on,

AipSbeauBipey E@ OB Lot S50 Cannipne BE PEBIO-025,
cr S IR 2 8 2
geﬁgié/tolﬁgé Hpﬁ%}tags”s‘?eggﬁég ol $§n§ ip b 5958 8P Mcr-067,
F{ﬁf) a@?n o egio%ﬁ{étﬁ@enﬂaﬂ{c%% %e%]ctg(? Zhgg on31stfmg of BAS-.

erin

100, sﬁ“@éﬁ@%uhmb# yI'ﬁI]ﬁ-@f&@’ ?o%f(@k'&hr@ifn ahdlf ﬁ&ﬁré&rﬁi\ereof and

mpound of For [la, 1T1, or

e(mgb Gthek eRaks Aftaraddid wbelae&uweoﬁ%@gréﬁb%hgﬁ
fromthe group consi sti ng of i nterfeerons sel ec e

thymdsirPalphael @ a8 ﬁ&bﬁbkd}ﬁd@fAﬁﬁ@éﬂlﬁTz BIVRN-4al phiogfat), PYN-
Y (PEgptlhntrgln) Sg’gw ated rl FI&I— al pha 2a91(Pegasys$ , ‘

17 (altirbk)HIR02002002 hotiloan(@DG-101 61y, KRN-F0phacivacir, GI-5005, XTL-
(Roferon-A), interferon al pha (MOR- 22, OPC 18,
6865, BYTR2ab P BXd,11 ATTX2866] VE;033i, ANA 971, NOV-205, tarvacin, EHC-18,
VGX-410C, EMZ-702, AVI 4065, BMS-650032, BMS-791325, Bavituximab, MDX-1106
(ONO-4538), Oglufanide, VX-497 (merimepodib), and mixtures thereof.
In yet another embodiment, the present application provides a method for
modulating toll-like receptor 7, comprising contacting a cell having a toll-like
receptor 7 with an effective amount of a compound of Formula [, 1a, Ib, II, IIa, III, or

IV or a pharmaceutically acceptable salt, solvate, and/or ester thereof. The term

“modulating” refers to contacting the toll-like receptor 7 with a compound of
84



Multiferon, subalin), interferon alfacon-1 (Infergen),
interferon al pha-nl (Wellferon), interferon alpha-n3

W@ 200pm0588) , i nterferon-beta (Avonex, DL-8234),PCT/US2008/007955
i nterferon-onega (onega DURCS, Bioned 510)

| i nterferan hg-. Al buf er on | FN ha- 2b
Formgp . o, £ aftof b PHiER 1580 rcheyetis el g btpli-like
al pha-2b (AVI-005), PEG 15 Infergen, PEGyl ated
receptf)ﬁ?erf eron |anbda-1 (PEGyl ated IL-29), belerofon, and

?& yet.a y gﬁtgthgﬁl?%ciﬁnénzt) B{ grﬁe\séléé Qp@?(%rﬁ I%%Jl@sgac‘ method for
T N T TG e a—
5 'adrmn(ci%&ﬁ?\getg 6%%%%% ?)%@ &Rﬁ%ll?teﬁ%gt&é affOURR OFRE féﬁsf one

| aprev (VX-950), TM4353

compc%né—%@?orrﬁhiallz%) Ib, NKITAO0GR .or YBYoB 4 HhaYrtaeBlticall acceptable salt,
- 790052, BKE-605339, PHX-1766, AS-101, YH- 53’

solvaté"‘ﬁ@@re%’é@@l@élreoﬂ TWN- 191, and mi xtures thereof; (4)
al pha- gl ucosidase 1 inhibitors sel ected fromthe gr oup
consi sting of celgosivir (MX-3253), Mglitol,
UT-231B, and mi xtures thereof; 25 (5)
Examplepat opr ot ectants selected fromthe group consisting
of | DN-6556, ME 3738, LB-84451, silibilin, MtoQ and
10  Synthesistafrlbampler &4of ; 83 WO 2009/ 005687 PCT/ US2008/ 007955
(6) nucl eoside or nucleotide inhibitors of HCV NS5B
Schenpol yner ase sel ected fromthe group consisting of
R1626, R7128 (R4048), 1DX184, |DX- 102, , BCX-4678,
val opi ci tNkBi ne Bs M- 0608, an§'i xtures
t her eofy Nnon n eosi de | nh| b| HCV NS5B
ol yrreggse se ec%—eel—f—ﬁomth% up_cto onsi st i ng of
CE’F/%@ Ka003 \IME 916, RS N VKN 328; Br
VBY- 708, 222, A848837, ANA- 598 GL6066(, §L59728,
A- 63890, A- 48773, A- 48547, BC- 2329, VCH 796
(nesbuvir), GSK625433, BILN 1941, XTLt2125, GS-9190,
and m xtures thereof; (8) HCV NS5A i LN&SL CHsEN
sel ect¥d2from t he group consisting of ' AZD- 2836 (A- 10

and i res thereof; (9)uTLR- 7 agonists
ﬁhe%@ consi sting ofp)"jﬁ\lA 975, SM

m xt ures Yt her eof )\ \>—Br

4 DCM Br
3
'S
| NH,

Yo

1. KOH, MeOH O SN TN

2. aqu. HCI

.

Compound 2 7
2-(2-Methoxy-ethoxy)-9H-purin-6-ylamine (1 g, 4.78 mmol) (1), a,a’-dibromo-

15 m-xylene (2.52 g, 9.56 mmol) and anhydrous potassium carbonate (1.32 g, 9.56
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(10) cyclophillin inhibitors selected fromthe group
consi sting of DEBIO 025, SCY-635, N M81l, and

woroovew87 t her eof ; 15 (11) HCV | RES i nhi bi t or SPEEUSIDE 7955
fromthe group consisting of MO-067, (12)

vl RGRE RSk LG50 Sd BOBeABrre fors
nours 4 408 RSP B A 85 Ut DIOFRL) e i
wates PELEEENEAEA 1 RossORRALANE chd AR Tospuce
proau sl 6 e SRERAREEAPR0 6L LN (PR Mgt vy

acetaté IXEBRAL. Bvidbidtion Yihé Z%%rd\ﬁ?i/étg Bractiofs \WaGk @’-(;Elkf%rﬁgmethyl-

VGX-410C, EMZ- 702, AVI 4065, BMs- 650032, BMs- 791325,

2D { L et RGy -e 3%y DG pur N A3 1 afanigtemnyet; 49%). MS:
benzy ma$i mapgodi b)e, anz m'>I<)tures there%f‘z.wl ng;et anot her )
392/39e1r(p,ﬁq?[rent, the present application provides a nethod

f or

5 nodulating toll-like receptor 7, conprising
contacting a cell having a toll-like receptor 7 with
an effective anount of a conpound of Formula I, |a,

Compblandld, Ila, IIl, or 1V or a pharmaceutically

acceptable salt, solvate, and/or ester thereof. The
t%(3aBromonhethyl-perizyl 2 2 anethoxyrathoxy rgHt prerindi-ylanine (2) (1 g,
receptor 7 with a conpound of 84 WO 2009/ 005687

2.54 mpeTl) werodissalved 55 acetontile (10, miLy, Nibromoesuccinimide (1. g, 8.4
which is e.g., an agonist or_partial agonist of )

mmol} wip addrd inpexligne pver S priny Ehe anixtwrer wanbdeedeiampigat

resent application provides a_ nethod for _jndugi )

tempeFafig? f%rrloﬁgvbrtﬁﬁmﬂér;ee veHuethyd ﬁca?ﬁateaﬂ&ﬁtméktwgﬁ{%gwh 10%
thereof, c rising .5 admni.steri to the patjent

aqueotss N i AnebprBg iy 1B Na:elps apd) earorfed under
compound .of, For mul la, T I, | [l,.0r | or

vacuuf TR a8 o SRR G bR dihanay e e Bl cpthp - on-

purin-%—é&lg{rrleiﬁq %ﬂﬁlg{ gl) %%g?geaag tillg nééépét%ﬁ%ﬁh%t M }?uf%ﬁcation.

Example A
Crude 8-Bromo-9-(3-bromomethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-purin-6-
ylamine (3) (~1 g) was dissolved in dichloromethane (10 mL) and pyrrolidine (1 mL)

was added. The reaction mixture was stirred at ambient temperature overnight and

then evaporated under vacuum. The residue (4) was dissolved in methanol (20 mL)
and 50% aqueous KOH (2 mL) was added. The mixture was heated under reflux
until HPLC analysis indicated complete disappearance of starting material (~3
hours). Then the mixture was cooled to ambient temperature and concentrated aq.
HCl was added (5 mL). Heating under reflux was continued for 1 hour after which
the reaction mixture was evaporated to dryness under vacuum. The solid residue

was extracted 3x with methanol to separate from salts. The methanol solution was
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OO-N N~ K2CO3, DVF O~-~0 I NN Br H 2 V_ (: NBS, CH3CN
NHZ NHNNH2 NN'N N | ~Br DMO-NNBr 4 N NH
wWOR0DIB5687 KOH, McOH O N N 2. aqu. HCl A\ / NECT/US2008/007955
Conpound 2 2-(2- Met hoxy- et hoxy)-9H purin-6-ylam ne (1

capolst R o B i e BT e
prevs R TR B SGR A E E PROLELHIES PR ARG 22
eSS T A s DS ot e o

' d d
me, 118kl S elldwii sofi 184 pré'Sl S s pari f1ea by
1&1\11\%{@@%@263%309% fH} LR @ tﬂp@ﬂs@ a@%‘4 (bP 2H), 4.87

cetate as e uent yorati on of’
(s, 2HPRRDIRE Js%tﬁ 2&[)%@3((9%4@}& QHQ 355%%@5#12' 2H) 3.25 (s, 3H), 3.38-
yl §= 2-°(2- et hoxy-"et hoxy) - 9H puri n- 6-yl am ne (2 §
3.00 (nglll%) @.0521.89 (mraH). 8B99RIH+)392/ 394 (MH+) . Conpound
9- ( 3- Brononet hyl - benzyl ) - 2- ( 2- met hoxy- et hoxy) - 9H puri n
-6-ylamine (2) (1 g, 2.54 nmol) was dissolved in
dhanopies B, (€& I),1E), B1G,. HNE, Jr Kinbs M,cind N werd firépaged 8isthg

procedures similar to those used to prepare Example A except that pyrrolidine was

replaced with the appropriate amine for each of these examples.

Example B:

NRYO

6-Amino-2-(2-methoxy-efhoxy)-9-(3—morpholin—4—ylmethyl-benzyl)-9H—purin-8-ol
1H-NMR (DMSO) d: 10.08 (s, 1H), 9.85 (br, 1H), 7.55-7.35 (m, 4H), 6.53 (br, 2H), 4.89
(s, 2H), 4.32 (s, 2H), 4.23 (t, ]=4.5Hz, 2H), 3.98-3.89 (m, 2H), 3.66-3.52 (m, 4H), 3.25 (s,
3H), 3.25-3.02 (m, 4H). MS: 415 (MH*).

Example C:

H,N
\ ~3 N\ OH N N—
O\\\ gt\?’ —/
o N

C
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nmol ) was added in portions over 5 mn. The m xture

was stirred at anbient tenperature for 1 hour, then
walpdoavesdsi t h et hyl acetate (100 nL), washed w€TU®o8/007955

aqueous Na2S2C8 solution, and brine, dried with

.Na2S(A d evgporate nde 5 vacuum. The er
6-AmipOg Grnedbo s SHOEE hy e beryan ey Nes Ut Repapy L or-
. gl—l— purin-6-ylamne (3) (-1 g) was used in the next
PuringsQl,"\i t hout " further purification. Exanple A O ude

NIRRT 1300 Gl T R R A 2t 47
428 L AL LEOREaE 104 Shd e Pyl par et tps

tenperature overnight and then evaporated under
vacuum The residue (4) was dissolved in nmethanol (20

Exam}l;me)]): and 50% aqueous KOH (2 nlL) was added. The m xture
was heated under reflux wuntil HPLC anal ysis indicated
conpl ete di sappear ance 4 tarting material (~3 25
hours). Then the m'xtu cool ed to anbi ent

tenperature ang congenyrafed \aq. NHOo was added (5
m.). Heating L&'@Vrﬁefl uxy 'ec tmﬁueayfor 1 hour
after which the reaction m'§§, S 8porated to
dryness under vacuum The solid rksidue jwas extract ed
3x with nethanol to separate fromilalts. The net hanol
sol ution was 86 WD 2009/B05687 PCT/ US2008/ 007955
evapor at ed under  vacuum and the crude product was
6- Amipgr9-{3-Hay dpremaimethghaginopymeshay dibenay Hid-C-pethegxy-ethoxy)-
acetonitrile/ 40 nmM aqueous HC ) giving 6-Am no- 2-( 2-
9H‘P‘#’fﬁ’t'ﬁ®1y- et hoxy) - 9- (3-pyrrolidin-1-yl met hyl -benzyl) - 9H

NN SR . SR B Tt 102207 B0 F ko A B P e, 280, 489
. 2y 3554 e n 0B Gl s oty 35500 4 g S, 5096, om0,
2802314355 950 £, O B, 160 gl5%0 3 m, 2y p 3R Ggo Hl i 599

~Examples B, C, D, E, F, G H I, J, K L, M and N
(MH?*). ; N
were prepared using 10 procedures simlar to those

used to prepare Exanple A except that pyrrolidine was
replaced with the appropriate amne for each of these

Examlepéa]g'gpl es. Exanple B: H2N

/:N
N S
H,N N\W/OH
% " 4 "
o

6-Amino-9-(3-imidazol-1-ylmethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-purin-8-ol
TH-NMR (DMSO) &: 10.85 (s, 1H), 9.28 (s, 1H), 7.76 (s, 1H), 7.68 (s, 1H), 7.40-7.26 (m,
4H), 5.42 (s, 2H), 5.40 (br, 2H), 4.87 (s, 2H), 4.29 (t, ]=4.5 Hz, 2H), 3.59 (t, ]=4.5 Hz,
2H), 3.26 (s, 3H). MS: 396 (MH").
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6- Am no- 2- ( 2- net hoxy- et hoxy) - 9- ( 3- nor phol i n- 4-yl et hyl
WO b@apydes? OH- purin-8-ol 'H NVR (DMSO 5: 10. OBCT/BS2008/007955
: 9.85 (br, 1H), 7.55-7.35 (m 4H), 6.53 (br, 2H)
489 (s, 2H), 4.32 (s, 2H), 4.23 (t, J=4.5Hz, 2H),
Exam%“’géssg(m 2H), 3.66-3.52 (m 4H) 3.25 (s, gbm -
3.25-3.02 (m 4FD N@ 415 (MH). Exa le C H2N N

()—IN)~:~LN I,\ll d‘- 87 WO

2009/ 005687 P USZOQ

6- Am no- 2- (2-neth xy -9 (4- - pi perazin-
1-yl met hyl) - benzy o purl s 1H N (DI\/BO b:

11.6 (br, 2H), 10.75 (s, -. 7.33 (m 4H), 4.89
(s, 2H), 4.37- 4.28 (m 41:'1) '3.60-3.27 (m 10H), 3.26
(s, 3H), 2.80 (s, 3H). MS. 428 (M#). 5 Exanple D: N

6- Amitgh-P8 (55-dinldthy1-pgeridin-1-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-
9H-purin-8-ol (mixture of cis and trans); MS: 441 (MH*).

Example G:

M A
T Jotin!
G

6-Amino-9-[3-(2,6-dimethyl-morpholin-4-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-
9H-purin-8-ol

IH-NMR (DMSO) &: 11.31 (br, 1H), 10.90 (s, 1H), 7.60-7.36 (m, 4H), 5.10 (br, 2H), 4.91
(s, 2H), 4.33 (t, ]=4.5 Hz, 2H), 4.26 (m, 2H), 3.98-3.89 (m, 2H), 3.59 (t, ]=4.5 Hz, 2H),
3.26 (s, 3H), 3.18 (d, J=11.7 Hz, 2H), 2.65-2.50 (m, 2H), 1.07 (d, J=6.3 Hz, 6H). MS: 443
(MH?).

Example H:

?ﬂﬁ h

6-Amino-9-[3-(2,3-dihydro-indol-1-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-9H-

purin-8-ol
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20

D
6- Am no- 9-{3-[ (cycl opr opyl net hyl - am no) - net hyl ] - benzyl

W0 2090@568Et hoxy- et hoxy) - 9H purin-8-ol 10 1H NRR/UENBXN07955
b: 10.89 (s, 1H), 9.18 (br, 2H), 7.50-7.32 (m 4H),

HNMRIDNIBO) 5094 (&, PP ; g o e S5 Bign
1=7-2‘§.'§-}§E'?65‘3z9'%-ﬁ§9%m SHEAD pa D et gty 421
& 21 3,3 APe% 2, Ancns B DA RE ARy 255 4 i = om0

MS: 448;% 9H-pur|n 8- ol 1H-NI\/R (DMSO b: 10.85 (s, 1H),
7.76 (s, 1H), 7.68 (s, 1H), 7.40-7.26
(m

5 42 (s, 2H), 5.40 (br, 2H), 4.87 (s, 2H),
4. 29 (t J45Hz 2H), 3.59 (t, J=4.5 Hz, 20 2H),
Exampledd (S, 3H). Ms: 396 (M+). 88 WD 2009/ 005687
CT/ US2008/ 007955 Example F: H2ZN ~ NOHN ON O- N F
6- Ami no- 9- [ 3- (3, 5- tet hyl - pi peri di n-1-yl net hyl ) - benzy
I']-2-(2-methoky-etho rin-8- Pture of cis
)'g,@H

and trans); Ms: 41N( N
N
T _d

I
6-Amino-9-[3-(1,3-dihydro-isoindol-2-ylmethyl)-benzyl}-2-(2-methoxy-ethoxy)-9H- .
purin-8-ol
TH-NMR (DMSO) &: 11.31 (br, 1H), 10.42 (s, 1H), 7.63-7.34 (m, 8H), 6.77 (br, 2H), 4.91
(s, 2H), 4.60-4.52 (m, 6H), 4.26 (t, ]=4.5 Hz, 2H), 3.56 (t, ]=4.5 Hz, 2H), 3.24 (s, 3H). MS:
447 (MH?).

Example J:
H2N

1)\*&@;

6-Amino-2-(2-methoxy-ethoxy)-9-(3-piperidin-1-ylmethyl-benzyl)-9H-purin-8-ol
'H-NMR (DMSO) &: 10.67 (s, 1H), 10.08 (br, 1H), 7.51-7.34 (m, 4H), 4.90 (s, 2H), 4.51
(br, 2H), 4.30-4.20 (m, 4H), 3.57 (t, ]=4.5 Hz, 2H), 3.25 (s, 3H), 3.30-3.20 (m, 2H), 2.87-
2.74 (m, 2H), 1.80-1.25 (m, 6H). MS: 413 (MH?).

Example K:

90



10

15

5 Exanple G H2ZN N NOH N O o0"'N N G
6- Am no- 9-[ 3- (2, 6-di net hyl - nor phol i n- 4-yl net hyl ) - benzy
wo 2602/0¢388Tet hoxy- et hoxy) - 9H purin-8-ol 10 ' H MMVRUS2008/007955
(DVMBO) b: 11.31 (br, 1H), 10.90 (s, 1H), 7.60-7.36 (m
4H), 5.10 (br, 2H 4 -91 (s, 2H), 4.33 (t, J=4.5 Hz,
2H), 4.26 (m, 2H), §98&89(m 2H), 59 (t, J=4.5
Hz, 2H), 3.2@ (s, gﬁz?—s@(‘ . , 2H),
2.65-2.50 (m 2 \ O s ’
(I\/I—H) 15 Exan'ple \\. ¥ --~/ NH
J1-yl met hyl ) - benzyl ] - 2-
(2 nmet hoxy et hoxy) 9H— purl K 8-ol 89 WO 2009/ 005687
PCT/ US2008/ 007955 'H NWVR (DMSO) b: 9.94 (s, 1H),
6-Amiﬁo:’9253zgz-ﬁu6f6 p'ﬂ}wrldlfl— hhéthyl‘fﬁeﬂzﬁﬁ @fﬁietlﬁ)@getﬁlbxy) 9H-
.59-6.49 (m~ 2H), S,
purin-8sl 2H), 423 (t J=4.5 Hz, 2H), 421 (s 2H) 355
(t, J=4.5 Hz, 2H), 3.25 (s, 3H), 3.19 (t, J=8.4 Hz,
H- NMRIXDMS®56( 110.90+8, 14[-I);I21,0 %—(br 11N)7 .5847.34 ity H)54 5% gsy3EE), 4.30-
l: NN ON/ OH N\
4.20 (m, 4H), 3.59 (t, J=4.5 Hz, 2H)), 326 (s, 3H) 3.30-2.90 (m, 5H), 2.25-1.95 (m, 4H).

MS: 431 (MH?).

Example L:

Ho—<}q j;(

6-Amino-9-[3-(3,3-difluoro-piperidin-1-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-9H-
purin-8-ol |

1H-NMR (DMSO) &: -11.05 (br, 1H), 11.00 (s, 1H), 7.53-7.38 (m, 4H), 4.92 (s, 2H), 4.38-

429 (m, 4H), 3.59 (t, J=4.5 Hz, 2H), 3.55-3.45 (m, 2H), 3.26 (s, 3H), 3.05-2.90 (m, 2H),

2.20-1.85 (m, 4H). MS: 449 (MH").

H
N\/‘ N N.__O
NTX N o
NH, '

Example M:

W
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ON
6- Am no- 9-[ 3- (1, 3-di hydro-i soi ndol - 2-yl net hyl ) - benzyl ]

WO 2000203881 hoxy- et hoxy) - 9H purin-8-o0l 10 'H NMRCT/DMBE3/007955
b: 11.31 (br, 1H), 10.42 (s, 1H), 7.63-7.34 (m 8H),

9-(3-((ByFilif- 3 gafihomip iy by §9-guing % G- M oRye ey S purin-s-
ol ﬁvH) Ol|\\|/515 447 (MH+). Exanple J: 2N ON M ,OH 6 ND

eSO BB, B B S TN
Hz, 11%)_5'?1371@9? %m)lr%% (ci 15%5%%411&3’7 1% 03 {}n%&jg% 9512@21—7 5Hz,

1H), 5.?4'2*)(5, ﬁ{%i.i(@(zs ﬁﬁ?nél 35 {ft01=?4 %1 QH32#%9 (t2£a317 5 H, iff{)ﬁ mz7 (s, 3H).

MS: 4;92)(104}{:1)20;)9/ 005687 PCT/ U82008/ 007955 H2N \ ON z I O—I
0/1-1- NK
6- Ami no- 9-[ 3- (4-fl uoro- pi peridin-1-yl met hyl ) - benzyl ] -2
- (2- met hoxy- et hoxy)-9H purin-8-ol 1H NVR (DVSO b:
Example RO (s, 1H), 10.85 (br, 1H), 7.58-7.34 (m 4H), 4.91
(s, 2H), 4.30- 5 4.20 (m 4H), 3.59 (t, J=4.5 Hz, 2H),
3.26 (s, 3H), 3.30-2.90 (m 5H) 22§l 95 (m 4H).
V5. 431 (MH). Exarrg_igl L: j/

o—\_ >\—N
N
9-(3-(azetidin-1-ylmethyl)benzyl)-6-amino-2-(2-methoxyethoxy)-9H-purin-8-ol
H NMR (DMSO) d: 2.17-2.41 (m, 2H), 3.25 (s, 3H), 3.59 (t, 3H, J= 4.5 Hz), 3.82-4.02
(m, 4H), 4.28 (d, 2H, ] = 6 Hz), 4.39 (t, 2H, ] = 4.5 Hz), 4.90 (s, 2H), 7.35-7.44 (m, 4H),
11.32 (s, 1H). LCMS: m/z for C1sH2aNe¢Os *+ H obsérved 385.2 at 1.61 minutes of a 3.5
minute run, gradient 5-95% CH5CN in H:O.
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NO NN21FH-~\1 FNO NH2L 10
6- Am no- 9-[ 3- (3, 3-di fl uoro-pi peridin-1-yl net hyl) - benzy
wo 260240¢388Tet hoxy- et hoxy) - 9H purin- 8- ol 1H NVRRCDNVED)8/007955
-11.05 (br, 1H), 11.00 (s, 1H), 7.53-7.38 (m 4H),

b:
4.38° 4.29 (m 4H), 3.59 (t. J=4.5 Hz,
Synthiﬂ;% of Prapthle O (m 2H). 3.26 (s, 3H), 3.05-2.90 (m
2.20-1.85 (m 4H). M5 449 (MH+). 15 Exanple M
SChe“}?f’r%kONNNllj \ %HO<N N O N M 91V\D

2009/ 005687 PCT/ US2008/ 007955
9- (3-((pyridin-2-ylam no) net hyl ) benzyl ) - mNn02(2m

et hoxydthoxy) - 9H puri n- H 1H NMR ( N\1Q, 47
53 (br, 2H) I Nfog (go% nf‘ .90

) 7. g. 03 6 91 (t
4 84 f? 2H) 4. 25 (t

5 He,

.5 Hz,
.5 Hz, 2H), 3.27 (s5 3H)
FON N YOH NN O

5
. |vs: 422
/
- NH;

N
0
N
/O\/\O)I\N/ N\>_OH
1. KOH, MeOH
2. aqu. HCI o N)/./_:—/>
0

Compound 5
Crude 8-Bromo-9-(3-bromomethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-purin-6-
ylamine (~70 mg) was dissolved in DMF (2 mL). 2-Hydroxypyridine (100 mg) and

anhydrous potassium carbonate (100 mg) was added and the reaction mixture was

- stirred overnight. After dilution with ethyl acetate (100 mL), the solution was

washed with water and brine, dried with Na2504 and evaporated under vacuum.
The crude product (5) was converted to 1-((3-((6-amino-8-hydroxy-2-(2-
methoxyethoxy)-9H-purin-9-yl)methyl)phenyl)methyl)pyridin-2(1H)-one (Example
0O, 41 mg)vusing procedures similar to those used to convert Compound 4 to
Example A.

'H-NMR (DMSO) d: 10.54 (s, 1H), 7.72 (d, J=7 Hz, 1H), 7.40 (t, J=7 Hz, 1H), 7.29 (t,
J=7.2 Hz, 1H), 7.22-7.11 (m, 3H), 6.38 (d, ]=9 Hz, 1H), 6.20 (t, J=6.6 Hz, 1H), 5.06 (s,
2H), 4.84 (s, 2H), 4.31 (t, ]=4.5 Hz, 2H), 3.60 (t, J=4.5 Hz, 2H), 3.27 (s, 3H). MS: 423
(MH").

93



10

15

N 10
9-(3-(azetidin-1-yl net hyl ) benzyl ) - 6-am no- 2- ( 2- net hoxy
w&zdwmgsﬁsvgl—l- purin-8-ol 1H NVR (DMSO) 5: 2. 17-PCHUSIN$/007955
3.25 (s, 3H) 3.59 (t, 3H, J= 4.5 Hz), 3.82-4.02
(d, 2H, J =6 Hz), 4.39 (t, 2H, j = 4.5
Synthéﬁ‘)’ﬁj“p’%“l?%g‘) 7.35-7.44 (m 4H), 11.32 (s, 1H).
mz for C19H24N6G3 ++ H observed 385.2 at 1.61
SChemlr-re%YEtes of a 3.5 mnute run, gradient 5-95% CHSCN in
H2O. 15 92 WD 2009/ 005687 PCT/ US2008/ 007955 nt eS| s
of Exagple 0: Schene 2 NH2 NHC]—|NI\]L,H2~
\ / 5

i O~ ~ OII~-Br~@NNBr

N N ’i—( O N N 1. N 2. aqu.
e /E\%Zhg‘l\b%onpoun 5 5 ere\ %_|

8- Bf onf- 9- 3- bromwgb yl'-benzyl) 9. (2Nmet oxy- et hoxy) -

O SERS'e

Example P
6-Amino-2-(2-methoxy-ethoxy)-9-(3-pyrrolidin-1-ylmethyl-benzyl)-9H-purin-
8-ol (Example A) (31 mg, 0.078 mmol) was dissolved in DMF. (2 mL). Anhydrous
potassium carbonate (50 mg) was added followed by p-methoxybenzyl chloride
(13.7uL, 0.101 mmol). The mixture was stirred at ambient temperature overnight.
The reaction mixture was diluted with dichloromethane, washed with water and
brine, dried with Na250s and evaporated under vacuum. Purification by preparative
HPLC (5-60% acetonitrile/40mM aqueous HCI) gave 6-amino-7-(4-methoxy-benzyl)-
2-(2-methoxy-ethoxy)-9-(3-pyrrolidin-1-ylmethyl-benzyl)-7,9- d1hydro purin-8-one
(Example P) (6 mg) as the HCI salt.
'H-NMR (CDCls) &: 12.54 (b1, 1H), 7.85-6.88 (m, 10H), 5.24 (s, 2H), 5.14 (s, 2H), 4.66
(s, 2H), 4.20 (br, 2H), 3.81 (s, 3H), 3.72 (br, 2H), 3.58 (br, 2H), 3.36 (s, 3H), 2.85 (br,
2H), 2.25-2.00 (m, 4H). MS: 519 (MH*).
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ylamne (-70 ng) was dissolved in DVF (2 nl).
2- Hydr oxypyridine (100 ng) and anhydrous potassium
w@a00boms8e (100 ng) was added and the reacti onP@T/KB2008007955
was - stirred overni ght. After dilution with ethyl
acet gt 1 the solution was washed wth water
S ﬂ‘Sﬁ‘& ]?e’??l%"‘o%r ed W th Na2SO4 and evapor at ed under
uum 10 The crude product (5) was converted to
Scheme™® '3 (6~ ani no- 8. hydr oxy- 2- ( 2
met hoxygs hoxy) - 9H puri n-9-yl ) net hylmnpenyl thyl)pyr|

di n-2 (ﬁ)ne (Exanple 0, 41 ng) ugin pr res
Si m Nar\ '_@ e used to convert @o

o 2 O bo 54 JI( 72 (d

g \)Jsz%Hzﬁ 1R\, 7. 0 %\{E VO\ o\ (¢,

Hz, 1H) 0 22- 7D'].[1E;(lﬁC|\;|3|-|) 6 38 (d 79 I—Iz, 1H) 6 20
(t, J= Hz, 1H), 5.06 (s, 2H, 4 (s, 4.31
ANt, J=%&'Hz, 2H), 3.60 (t, Jg4.5 H), 327 (s,
3H). Ms: MH+) 93 WO 2009/ 005687

PCT/ U82008/O 55 Synthesis of Exanple IH’/&Echeme 3
NH2 N2 \ 1 O NO N ON\>OHC (~0>=01i N/1
- OO NNNN K2C®B, DWwW/ \/ AN] p N\ ExaanePS
6- Am no- 2- é_l;prrethoxy et hoxy)-9-(3-pyrrolidin-1-ylneth )
5 |6-6mz\pr3( @tbpmﬁﬂsow)? @m@dg\yt Iepimethyl-bedzg)-9H-purin-
was di ssolved in .. Anhydr ous

8-ol (Eaafraglg AR IRBIhA? glrpsb Wa3 dwaglvgdd@dilﬁmqr@mahw (2 mL). N,N-
cisopfoy 8 GRS 101l 4o gt oo el .
Ethyl &?E&%{q@% nélﬁﬂ gga mmo \lzv%ts %%d\gldt th%lr% 'rr%g ?Er 5@ mihutes,
the reaction was quenched with water and concentrated under vacuum. Purification
10 by preparative reverse phase HPLC (5-45% acetonitrile/40 mM aqueous HCI) gave 9-
(3-(pyrrolidin-1-ylmethyl)benzyl)-6-amino-2-(2-methoxyethoxy)-9H-purin-8-yl ethyl
carbonate (Example Q) (24 mg) as a white glassy solid, HCI salt.
'H-NMR (DMSO) &: 9.99 (br, 1H), 7.45-7.32 (m, 4H), 7.08 (br, 2H), 4.89 (s, 2H), 4.37.(q,
J=6.9 Hz, 2H), 4.29 (t, J=4.5 Hz, 2H), 4.20 (br, 2H), 3.58 (t, J=4.5 Hz, 2H), 3.26 (s, 3H),
15  3.15-2.85 (m, 4H), 1.92-1.78 (m, 4H), 1.31 (t, ]=6.9 Hz, 3H). MS: 471 (MH").

Examples R, S, T, U, and V were prepared using procedures similar to those
used to prepare Example Q except that ethyl chloroformate was replaced with
isopropyl chloroformate and the appropriate starting material was utilized for each

20  of these examples.

Example R:
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10 brine, dried with Na2SO4 and evapor ated under
vacuum Purification by preparative HPLC (5-60%

w@e@voieBT i | e/ 40mM aqueous HCO ) gave PCT/US2008/007955
6- am no- 7- ( 4- met hoxy- benzyl ) -
2- (2- met hoxy- et hoxy) - 9- ( 3- ol i di n- 1-yl met hyl - benzyl

)-7,9-di hydro- puri n-8-one (Exarrple P) (6 ng) as the

HCO salt. 1H—NI\/R(CDC13) b Q>2r/,94(br H), 7.85-6.88

(m 10H), 5.24 (s, N 4’66 15 (s,

2H), 4.20 (br, 2H), .72 (br 2H), 3.58

(br, 2H), 3.36 (s, H, 2.25-2.00 (m

4H). Ms: 519 I\)H+) 7

PCT/ U82008/0079 Sy é's.s of Exanple Q Schene 4

NH2NH20~-NN—(]—I O-~~G\INEtOO(O)CI O NN

DI PEA, DCM NO NO 5

6- Ami no- 2- ( 2- met hoxy- ethoxy) 9- (3-pyrrolidin-1-yl methy
9-(3-(@yrbsifctiyl -y R hy)renz9het- afeEne:p{2emeShopiethepry ) purin 5.y1

mol ) was di ssolved in dichloronmethane (2 nL). N N

isoprogiyl sarbomaye preparedifroan (Bxample)A.was added and t he

m xture was cooled to OC. Ethylchloroformate (0.04
1H—NI\|r1i13 (DM&@) ont0.H5 ers 15D EF>-743% %m %Hi),r7r101@9rf a),3p11 (Sept
the reaction was_quenched wi th water

es, and

J=6. 3H,Zo ihHéM BA (2@ HndSs-4/3% (nftHpu 58 (te ki inﬁzrl%ﬁb@ 36-3.26 (m, 2H),

326 (S RF B Db o5 o P Ton IR 86 (m, 410\ 733 U EE S b M s virrs.
(3-(pyrrolidin-1-yl met hyl) benzyl)-6-am no- 2- ( 2- met hoxy
et hoxy)-9H purin-8-yl ethyl carbonate (Exanple Q (24

E @) as a white glassy solid, HO salt. 1H NVR (DVSO

xample'S 99 (br, 1H), 7.45-7.32 (m 4H), 7.08 (br, 2H),
4.89 (s, 2H), 4.37.(q, —6 Hz, 2H), 4.29 (t, J=4.5
Hz, 2H), 4.20 (br, 2H), 3.5%8 (t, J=4 2H), 3.26
(s, 3H), 15315285(m o19 1. (m 4H),
1.31 (t, J=6.9 Hz, |, 71 Exanples R, S,
T, U and V were pré¢ ar 8‘ rocedures simlar to
those used to prepare Bxa xcept that ethyl
chl or of or mate\gas r sopr opyl
chl or of or mat-e [
was utilized for ea

S

9-(3-((4-fluoropiperidin-1-yl)methyl)benzyl)-6-amino-2-(2-methoxyethoxy)-9H-
purin-8-yl isopropyl carbonate prepared from Example K.

TH-NMR (DMSO) &: 10.95 (br, 1H), 7.59-7.38 (m, 4H), 7.10 (br, 2H), 5.10 (sept, ]=6.3
Hz, 1H), 4.89 (s, 2H), 4.33-4.23 (m, 4H), 3.58 (t, ]=4.5 Hz, 2H), 3.36-2.87 (m, 5H), 3.26
(s, 3H), 2.25-1.95 (m, 4H), 1.33 (d, }J=6.3 Hz, 6H). MS: 517 (MH>).
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20 of these exanples. Exanple R 95 WD 2009/ 005687
PCT/ US2008/ 007955 Y o~o N HZNNOMNM N ON OR
W@®2{034003%T r ol i di n- 1-yl net hyl ) benzyl ) - 6- am no- 2PCRURBDEIA07955
xyet hoxy) - 9H purin-8-yl isopropyl carbonate prepared
from Exanple A. 1H-NVR (DMBO) b: 10.65 (br, 1H),
Examplegf! 757 (m 4H), 7.10 (br, 2H), 5.11 (sept, 5
J=6.3Hz, 1H), 4.89 (s, 2H)\ 4r33-4.25 (m 4H), 3.58
(t, J=4.5Hz, 2H), 336326(m 2H) , 26 (s, 3H,
3.08-2.95 (m 2H), 2.05-1.8) 4m@3(d,_
J=6.3Hz, 6H). ME: 4§EN(M—|+'\) JYF ON,ON
) benzyl ) - 6-am no- 2

HZN N O O NN N\ |
9-(3-((4-fluoropiperidiT-\L- )
- (2- met hoxyet ho -9H— i n: sopr opyl carbonate

preparedfrom 1H- NVR (DMBO b: 10.95 (br,
1H), 7.59-7.38 (m 4 : '7.10 (br, 2H), 5.10 (sept,
J63H21H) 4.89 (s, H)T433423(m4H) 3.58
(t, J=4.5 Hz, 2H), 3.36-2.87 (m 5H), 3.26 (s, 3H),
9-(3-(pipesdin-9ylmethylihenzylB6-analinod2-¢2-an oxMoxWB%—Bpﬂrm- -yl
: (M) .
isopropyl carbonate prepared from Example J.

TH NMR (CDsOD) : 1.43 (d, 6H, ] = 6 Hz), 1.72-1.97 (m, 6H), 2.95 (t, 4H, |=9.3 Hz),
3.38 (s, 3H), 3.75 (t, 2H, ] = 4.5, 9 Hz), 4.28 (s, 2H), 4.62 (t, 2H, ] =4.5, 9 ﬁz), 5.11 (s,
2H), 5.21-5.31 (m, 1H), 7.48 (d, 2H, ] = 4.2 Hz), 7.56 (d, 1H, | = 3.6 Hz), 7.66 (s, 1H).
LCMS: m/z for CsHaaNeOs *+ H observed 499.2 at 2.31 minutes of a 3.5 minute run,
gradient 5-95% CH3CN in H:O.

Example U:
o\fo N//\N/
Y
Ny 7
% >N
O
U

9-(3-((4-methylpiperazin-1-yl)methyl)benzyl)-6-amino-2-(2-methoxyethoxy)-9H-

purin-8-yl isopropyl carbonate prepared from Example C.

'H NMR (CDsOD) &: 1.43 (d, 6H, ] = 6 Hz), 3.0 (s, 4H), 3.39 (s, 3H), 3.64 (s, 2H), 3.77 (%,

2H, ] = 4.5 Hz), 4.49 (s, 2H), 4.63 (t, 2H, ] = 4.5 Hz), 5.11 (s, 2H), 5.23-5.31 (m, 1H),

7.46-7.62 (m, 3H), 7.72 (s, 1H). LCMS: m/z for C2sHssN-Os *+ H observed 514.2 at 2.09

minutes of a 3.5 minute run, gradient 5-95% CH:CN in Hz0O.
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15 96 WD 2009/ 005687 PCT/ US2008/ 007955 Exanple T:
O1l:~ ON HRNN /01" N O0-\_ ~-NOT

w@2q03/008peri di n- 1-yl met hyl ) benzyl ) - 6- am no- 2- PCF/ 81008807955
yet hoxy) - 9H purin-8-yl isopropyl carbonate prepared

Exam Exan'pl e J. 5 1H NWR (CD3OD) b: 1.43 (d, 6H, | =6
1?—]? *1.72-1.97 (m 6H), 2.95 (t, 4H, J= 9.3 Hz), 3.38
(s, 3H, 3.75 (t, 2H, j = - 9 Hz), 4.28 (s, 2H),
4.62 (t, 2H, j = 4.5, 9Hz) 5.11 (s, 2H), 5.21-5.31
(m 1H), 7.48 (d, 2H | = 4. , 7./56\(d, 1H | =

3.6 Hz), 7.66 (s, }l—_lg LCI\/B driz 5H34N605 ++ H
observed 499.2 at 2 _bf S of_ @ 3.5 mnute run,

gradi ent 5- 95%CH3CN}\l N 10 iple U Y O-O N NJ
H2N - N O N)- O N _ :
9-(3-((4-net hyW- 1-yl) et hyl ) benzyl) - 6-am no-2
- (2- met hoxyet hoxy) - v

9-(3-(pyrrolidin-1-ylmethyl)benzyl)-6-amino-2-butoxy-9H-purin-8-yl isopropyl
carbonate prepared from Example W.

H NMR (DMSO) 8: 0.89 (t, 3H, ] =7.2 Hz), 3.17 (d, 6H), 1.29-42 (m, 2H), 1.62 (q, 2H, |
=7.5), 1.79-2.02 (m, 4H), 2.91-3.08 (m, 2H), 3.21-3.36 (m, 2H), 4.17 (t, 2H, ] = 6.6), 4.29
(d, 2H, ] = 6), 4.89 (s, 2H), 5.06-5.15 (m, 1H), 7.38-7.57 (m, 4H), 10.95 (s, 1H). LCMS:
m/z for C2sHaaN¢Oa *+ H observed 483.2 at 2.64 minutes of a 3.5 minute run, gradient

5-95% CH3CN in H20.

Synthesis of Example W:
Scheme 5
NH, NH;
AN < ""OH A~ N
N ) N S
H 170°C, 40min H
microwave 6
NH,
as in Example A | \>_0H
A/\O)\N/ N
w
N<j
Compound 6
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purin-8-yl isopropyl carbonate prepared from Exanple

C. 15 1H NWR (CD3CD) b: 1.43 (d, 6H, j =6 Hz), 3.0
W@ 2009468687 3. 39 (s, 3H), 3.64 (s 2H) 3. 77 (t,PCRHS2008/607955
4.5 Hz), 4.49 (s, 2H), 4.63 (t, j = 4.5 Hz), 5.11

ehipiad Y LXL TIPS -
vials (230 B), Al gon%%b%@églg(?gg%%et BHOK & 211 ¢V in THF).

Each ﬁ%yﬁﬂg%%%ﬁ%% 15X 8RR ues. YTHY thice ReddtiohZhidlfsNvere A
combx?te& %h@%wéﬂt'ﬁwrelnab{@bgg%ﬁg%xb&&mm tKe ﬁf@&w “Was

H purin-8-yl isopropy ate prepared fro
5 purifid @HMagh\ébhgmn%lNﬂ?% ﬁggmeﬂ@an& ﬁ%tﬁ)ﬁlacéﬂi’ze JEvaﬂothlon of
solverf gabe 1137 Ro0Pof okl 9B PR OB (@ arBonJWIﬁtéﬁohd H
g@v 3(17@2?, 2H, jy_ 6p6) 4.29 (d, 2H,j = 6),
NMR (DB’ESC()R» 0999, (t,53H§j-15391(in)(2H) 192 (nd, 38), 4.8 (t( 28]), 4‘1'00 (s, 2H),
10.95 (s, 1H). LCMs: nfz for C25H34N604 ++ H observed
7.44 (SA8H)2LaMS: /4 for AsHRIN @D -aH3olsenvedi2@8.1 ah 1.3¢rmaitwns of a 3.5
5-95% CH3CN in H20O. 10 Synt hesis of Exanple W Schene
minutd rivePgidd2ent NO5%CHHBEN inBd@®. NN C N H 170C, 40min O
N H .
10

Example W was prepared from Compound 6 using procedures similar to
those used to prepare Example A.
H NMR (DMSOQ) &: 0.89 (t, 3H, ] = 7.2 Hz), 1.29-1.42 (m, 2H), 1.60 (q, 2H, | =7.2),
1.77-2.04 (m, 4H), 2.97-3.10 (m, 2H), 3.26-3.37 (m, 2H), 4.12 (t, 2H, ] =7), 4.30 (d, 2H, ]
15  =6),4.89 (s, 2H), 7.30-7.50 (m, 4H), 10.26 (s, 1H). LCMS: m/z for Cz1H2sNe«O2 *+ H
observed 397.2 at 2.50 minutes of a 3.5 minute run, gradient 5-95% CH3CN in H-O.

Synthesis of Example X:
Scheme 6 |
NH2 NH,
N
\>—0H NS
] OH
O\/\o | MsCl O ~q )\N/ N>—
DIPEA, DCM '
<| X :]
N
. oﬁﬁ\
20 | O
Example X

Example D (40 mg, 0.100 mmol) was dissolved in dichloromethane (2 mL)
and cooled to 0°C. Diisopropylethylamine (0.1 mL) and then methanesulfonyl
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mcrowave 6 NH2 N N as in Example A\>-CH NN WNO
Conpound 6 98 WD 2009/ 005687 PCT/ US2008/ 007955

- WQ2@hbloossendeni ne (1.53 g, 9.03 mol) was di vi dedr/asmng0079ss
three mcrowave vials (10-20 nL), each contai ning

entorids {058 Iné%][%éanhﬁ?w&é A 5%t AR HBhing R Tour
0°C, tl'{ee tc%%ﬂ )}% a‘?rys U lg%}}ea Wil nn\grgt rt(E?nEfg%cS Q{Iaé:glsat%d to
armeB T RS S 8 A A8 i

hn- 6-anmne (6) as an off white
aque&z?j}%l)%fﬁ% KIVR ’éws%ﬁ@% 0.919 (t, 3H), 1.39 (m 2H),
1H- , 7342711 8 (B, 4P1)(6.4 2H7483 §%H 4.37
HNMRQ?)M%I%M 961{50&{%?9 ijl,\-IISi%i(- + H)obsser%@ed ( ) 437 (s,
2H), 4124?(4 ]m; ISLH.@SzH)‘ 33573(1&5]—4'5 Hf 25,8126 G @PM)GD% @s %5% 2.91 (d,
Exanpl e Wwas prepared from Conpound
=6.9Hy, QH)D@S@JOOXBE‘@W 1), 9.38-0.29 (i) 2H)N0.92-0,6Ek A} DHRMBa4ZE (MH?).
Exanmpl e A. 1H NWVR (DVMBO) b: 0.89 (t, 3H, j = 7.2 Hz),
1.29-1.42 (m 2H), 1.60 (q, 2H, j =7.2), 1.77-2.04
(m 4H), 2.97-3.10 (m 2H), 3.26-3.37 (m 2H), 4.12
Synthesis cfHExample7y: 4.30 (d, 2H, j 15 = 6), 4.89 (s, 2H),
7.30-7.50 (m 4H), 10.26 (s, 1H. LCMS. nfz for
Schem@?1 H28N602 ++ H observed 397.2 at 2.50 minutes of a
3.5 m Hte run, gradient 5-95% CH3CN in H20

Synt hes1's of Exanple X: Schenme 6 NH2 N N
x—N N >-NH
N™™
~ N\>—0H EtNCO | N\>—o —

|
0 Pl P
o N DIPEA DCM  ~ > TO7 N

) 'S

Example Y |

Example A (30 mg, 0.075 mmol) was dissolved in dichloromethane (2 mL).
Diisopropylethylamine (0.1 mL) and then ethyl isdcyanate (0.05 mL) was added.
After stirring at ambient temperature overnight, the reaction mixture was
evaporated to dryness under vacuum. Purification by reverse phase preparative
HPLC (5-60% acetonitrile/40 mM aqueous HCl) gave Example Y (23 mg) as a white
solid as the HCl salt.
H-NMR (DMSO) d: 10.96 (br, 1H), 8.87 (t, J=5.7Hz, 1H), 7.57-7.36 (m, 4H), 4.95 (s,
2H), 4.32-4.25 (m, 4H), 3.58 (t, J=4.5 Hz, 2H), 3.25 (s, 3H), 3.36-3.25 (m, 4H), 3.05-2.92
(m, 2H), 2.02-1.80 (m, 4H), 1.13 (t, ]=7.2 Hz, 3H). MS: 470 (MH").
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O\ Il -HMCl NN\OH / ONNIO-"ON N DI PEA DCMC
/I X NN H%OS 20 O Exanple X Exanple D (40 ng,
w@2900388DI ) was di ssol ved i n dichl or onet hane PQI/Ik3008/007955

and cooled to OC. Diisopropylethylamne (0.1 nL) and

t hen et ha | fonyl 99 WO 2009/ 005687
Synthegit ASdSamPS0Z055  chioride (0. 012 ni. 0.154 mmol) was

ed sequentially. After stirring for 1 hour at O0C,

SChen}%hdfg reaction m xture was quenched with water (1 ni)

and evgRor at ed to dryness. Purifi catim_q% by reverse

r [

phase preparative HPLC (5-60% acet oni t 40 mM
aqueai S8 &Nave Exanpl e X (23 rrg)‘./lﬁ; ) I\/FE)(DI\/ISO)
b 9J96_[s , 18 ( 4 r, \2H),
o NGRS . dogib 15, Ut p I
3.57 (t,_J#4.5 HDIPRA)DCMB. 26 (s, 3H), (s; 3H),
[?- 91 ( J=6.9Hz, 2H), 0.88-0.48 (m 0. 35-0. 29
(m 2 .04-0.00 (m 2H). Ms: 477 ( . Synthesis
of Exanmplle Yr—<P Scheme 7 NH2 NH2 O N N\ N

N>- ~N~ | PEA, DCM N N A\ / Y NO NO nple Y
Exanmple A ('30 ng, 0.075 nmol) was dissol ve |Q\
di chl oronet hane (2 nL).

Example Z

Example D (40 mg, 0.10 mmol) was dissolved in dichloromethane (2 mL).
N,N-diisopropylethylamine (0.1 mL) was added and the mixture was cooled to 0°C.
Ethylchloroformate (0.021 mL, 0.22 mmol) was added. After stirring for 30 minutes, ﬂ
the reaction was quenched with water and concentrated under vacuum. Purification
by preparative reverse phase HPLC (5-60% acetonitrile/40 mM aqueous HCl) gave
Example Z (17 mg) as a white solid.
'H-NMR (DMSO) d: 7.32-7.11 (m, 4H), 7.06 (br, 2H), 4.85 (s, 2H), 4.45 (s, 2H), 4.36 (q,
J=7.5 Hz, 2H), 4.28 (t, ]=4.5 Hz, 2H), 4.02 (br, 2H), 3.58 (t, ]=4.5 Hz, 2H), 3.26 (s, 3H),
3.06-2.97 (m, 2H), 1.30 (t, J=6.9 Hz, 3H), 1.22-1.02 (m, 3H), 0.93-0.81 (m, 1H), 0.38-0.29
(m, 2H), 0.12-0.05 (m, 2H). MS: 543 (MH>)

~ Synthesis of Example AA and Example AB:
Scheme 9
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10

15

Dii sopropylethylamne (0.1 nL) and then ethyl
i socyanate (0.05 nL) was added. 15 After stirring at
w@niwoemicst enper at ure overni ght, the reacti on nmMPEI/USE08/007955
was evaporated to dryness under vacuum Purification
by reverse phase preparative NJ,:]PLC (5-60%
acet Q Ft rile/ 40 mM aqueous HCI ve Exarrpl e Y (2;:;:
W b

as N e solid as the Al TN
/o\/g\o./%/ >_ H)E 87 ,(Qw/:koSJ\ ,N>IH)
4 : s_'ﬂg_.ZH),432425 m4,358(t
J=4. 54, DIPER5 (s, 3H), -3.25 (m 4H),
p 3- 05- Mi) 2. 02gal. 80 4H), 1.13 AB, J=
Hz, 3A) 7o (MH) . 100 VO 2009+065687
PCT/ USZ/OO 955 Synt hesis of npl e Z: Schene 8
NH2Z N2 N ~ NNi-0" ~OIll N N~ HDC( O) Cl O~O~NN0 N\H\

~-O0 O D PEA, DCMNN H/-0 O Exa le Z 5 Exanpl e

D (40 ny, O 10 mmol ) was dissol ved in dichloromethane

4 N-di i sopropyl ethylam ne (0.1 nL) was added
Examg]ﬁgAt @nﬁll&pure was cool ed to OC. Ethylchloroformate

s D e alrino Raety e?pgﬁé idgEaarthang (2 L)
NN- dﬁ@ﬁ%@?@?ﬁ@ﬁe‘f b Fidosad pided 3 @db%s&‘%%ﬁmyapsie4@ 05 mlL),
After S;%/IHI%uaetous % gjatBre @E@Elrﬁtef rg%Z L{Eggno?lsra@x%'? Was
evapofifia t] dlfnest urldy vty fin Jhyriichiont g Pt pAade frcfrative
HPLCY5%0% Sletoritdile/20 fM(squedds HCI) gave Example AA (4 mg) and
Example AB (6.5 mg) as white solids.

Example AA: 'TH-NMR (DMSO) d: 9.93 (s, 1H), 7.30-7.09 (m, 4H), 6.44 (br, 2H), 6.30
(m, 1H), 4.82 (s, 2H), 4.46 (s, 2H), 4.24 (t, J=4.5 Hz, 2H), 3.57 (t, ]=4.5 Hz, 2H), 3.26 (s,
3H), 3.10-2.94 (m, 4H), 0.96 (t, ]=6.9 Hz, 3H), 0.93-0.81 (m, 1H), 0.34-0.25 (m, 2H),
0.08-0.01 (m, 2H). MS: 470 (MH>).

Example AB: 'TH-NMR (DMSO) : 8.88 (m, 1H), 7.30-7.05 (m, 4H), 6.29 (m, 1H), 4.90 .
(s, 2H), 4.46 (s, 2H), 4.29 (t, ]=4.5 Hz, 2H), 3.59 (t, J=4.5 Hz, 2H), 3.30 (m, 2H), 3.26 (s,
3H), 3.08-2.94 (m, 4H), 1.13 (t, J]=6.9 Hz, 3H), 0.95 (t, J]=6.9 Hz, 3H), 0.90-0.80 (m, 1H),
0.34-0.25 (m, 2H), 0.08-0.01 (m, 2H). MS: 541 (MH?").
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3.06-2.97 (m 2H), 1.30 (t, J=6.9 Hz, 3H), 1.22-1.02
(m 3H), 0.93-0.81 (m 1H), 0.38-0.29 (m 2H),
W@Z(IDQ/O(DSG@’B (m 2H). Ms: 543 (MH) 15 Synt hesi sPOF/US2008/007955
Exanpl e AA and Exanple AB: Schene 9 101 WO

S th20.09/f00 687 PCT/ US2008/ 007955 NH2 NH2 NH2 N N -CH I
ynthesig@f &GN ~-NH DIPEA, DOM D AA AB N H ~NH 4NH O O

EX@T’M es AA and AB Exanple D (40 ng, 0.10 nmol) was
SChen}? solved in dichloronethane (2 nL). 5

N, N- di |,§|_q>zoropyl et hyI mne (0.1 m) Nmgs added and then

et hyl ipo0c an&t 5 m). After stl ring at anbient
terrpelﬂ for 3 mnutes the &ﬁﬁixture was

at e S und/e:D\/acu ficatigp by
rev é’ratlve HPLC,O(S"%O0 trilel40
L\ aqueous HCI) gave Exanpl e TAA (4 ng) anpl e AB

(6.5 ng) as white solids. 10 ExarrpIeAA 1 VR ( DMSO)
b: 9.93 (s, 1H), 7.30-7.09 (m 4H), 6.44 (br, 2H),
6.30 (m 1H) 4. 82 (s, 2H), 4.46 (s, 2H), 4NB4 (t,
J=4.5 Hz, 2H), 357 (t J=4.5 Hz, 2H), 3.26 ks, N3H),
310294(m 96(tJ69Hz 3H), No. g_S@CH
4m %34) 0. 34-9 25>T 0. 8- DOBL 524 3
NBS, 470/ NEF) SO EXAImpI ¥ AB. AT NVRoGDVEO) b g.88 (m 1H)
CH3CH 30- 7. 05 (m 4H), ¢ (m MepH 4.904 15 (s ,
4.46 (9 2H), 4.29 ( =4.5 Hz, 2H), 3.59 ( =4.5
Hz, 2H), 3.30 (m 2H), 3.26 (s, 3H), 3.08-2. (m
4H), 1.13 (t, J=6.9 Hz, 3H), 0.95 (t, J=6.9 Hz,CH),
0.90-0.80 (m 1H), 0.34-0.25 (m 2H), 0.08-0.01 (m

2H). Ms: 541 (MH). NH
NH, — A N//
NN N
1. aqu. HCI /O\/\O)\N/ N /o\/\O/l\N/ N
2. Etl, K,CO4, DMF DIBAL,
2 10 DCM 11
CN | =0
NH2 //
NN

[ @]
HD O N>=

NaBH(OAC)s, '
MeOH, AcOH AC

Compeund 7

2-(2-Methoxyethoxy)-9H-purin-6-amine (1) (1.28 g, 6.12 mmol), d-bromo-m-
tolunitrile (1.37 g, 7.0 mmol), and potassium carbonate (0.97 g, 7.0 mmol) were
combined in DMF (10 mL) and stirred at ambient temperature for 4 hours. The

mixture was diluted with ethyl acetate (200 mL), washed with water and brine, dried
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102 WO 2009/ 005687 PCT/ US2008/ 007955 Synthesis of AC

Schenme 10 NH2 Br CNNH2 N ON I~ NCN iON/~ON N
WHK209805681 NO 1 H DMF 7 NH2 NH2 N N 3 N S i O-PC/NS2008/007955

N-Br N NOCHCHCN ON KOH 3 MeCH 8 CN NH2 NH2 N L

wite B o 0 e SRR o et
acetate g%%%@%(é ammo-l\@a_'mé%ﬁg_'yé\égoxg) %”BSHH% ;l)methyl)benzomtrﬂe

(7) (1.0 g) as a white solid.

Compound 9

3-((6-amino-2-(2-methoxyethoxy)-9H-purin—9-yl)methyl)benzom’trﬂe (7) 1.0
g) was suspended in acetonitrile. N-Bromosuccinimide (1.0 g) was added in small
portions over 10 minutes. After stirring for 1 hour, the mixture was diluted with
ethyl acetate, washed with 10% aqueous Na25:0s solution, saturated aqueous
NaHCO:s solution and brine, dried with Na:SOs and evaporated to dryness under
vacuum. The crude 3-((6-amino-8-bromo-2-(2-methoxyethoxy)-9H-purin-9-
yl)methyl)benzonitrile (8) was dissolved in methanol (50 rnL)'and 50% aqueous"
KOH solution (1 ﬁlL) was added. The mixture was heated under reﬂﬁx for 3 hours
and then concentrated under vacuum. The product was extracted with ethyl acetate,
the combined organic layers were washed with water and brine, dried with Na250s
and evaporated under vacuum. Purification by flash chromatography on silica gel
(eluent: 0-10% MeOH in ethyl acetate) gave 3-((6-amino-8-methoxy-2-(2-

methoxyethoxy)-9H-purin-9-yl)methyl)benzonitrile (9) (0.45 g) as a pinkish solid.

Compound 10

3-((6-Amino-8-methoxy-2-(2-methoxyethoxy)-9H-purin-9-
yl)methyl)benzonitrile (9) (50 mg) was dissolved in acetonitrile (2 mL). A 6N
aqueous HCl solution (2 mL) was added and the mixture was stirred at ambient
temperature overnight. After evaporation to dryness, the residue was dissolved in
DMF (1 mL). Potassium carbonate (100 mg) and ethyl iodide (0.02 mL) were added
and the mixture was stirred at ambient temperature for 5 hours. After dilution with
water (20 mL) the product was extracted with dichloromethane. The combined

organic layers were washed with water and brine, dried with Na:SOs and

104



10

15

20

2- (2- Met hoxyet hoxy) - 9H puri n-6-am ne (1) (1.28 g, 6.12
mol ), b-bronmo-m tolunitrile (1.37 g, 7.0 mol ), and

wWQoi0assicem car bonate (0.97 g, 7.0 mmol) were PONDB20681007955
in DMF (10 nL) and stirred at ambient tenperature for

evapofaigd e sl Y LAttty S8500i
0 i 1 h.
i R s L
methay By P o B bl BB v ety Benroniile (0 G5 ) 2= 2
colorlgsrézgqgé'st.” le (7) (1.0 g) as a white solid. 5 Conpound

3-((6-am no- 2- (2- met hoxyet hoxy) - 9H- purin-9-yl ) nethyl )b
enzonitrile (7) (1.0 g) was suspended in

Examﬁ[éeAqni trile. N-Bronmpbsuccinimde (1.0 g) was added in
smal |l portions over 10 minutes. After stirring for 1
(6, A fliRo7-ethiyl-2-(2asethdxye W) idlox &8l it bpuein-9-
vvaghed W th 10& aq(gggus NXZISSZC)%‘)SOI uti ?ﬁ‘, sat urPat ed

yl)me@glpengonliriNa(IGGE g} atastdissoleedl irbdidnoroinethdnai(2 mL) and cooled
Na2SO4 and evaporated to dryness under vacuum The

to 0°CctMAIPIBAL solution in toluene (0.5 mL) was added. After stirring for 1 hour,
3-((6-am no- 8- brono- 2- ( 2- net hoxyet hoxy) - 9H puri n- 9-

the regdtionewhy lqubnoherhimith wWat¢rgandva sairstasl saddtipn ofddchale salt was
(50 nmL.) and 50% aqueous KOH solution (1 nL) was )

addeda ddtar. vigorous stirting fea 30 meinudes, dhelarixiue wiss dracied ayitk

. and then concentrated under vacuum The product was .
dichloggmethansy Thetemhingd osganiglayersavengavaghast waldh watpsang brine,

dried e Gynd SRR RG A The FTHIF PERRYEI L ywas
dissol 5 e SE! A EOLN 01 51 115309811 ) (SR ine Y024 ) was
added Jolo RN R RERIRHPRY 070 vlids (100aReb T Tigupeyvas stired
for 1 righe 2 oiElt GofbiRhEd S Uitn oo SR Hiviles, The pegidue was
dissolfed FEpdN L REREYAcpiori ity gho (Pt bl IreEar R Vel plese
HPLC\B%036 46&toftiteild/6 nil A {ico A CH) xivhiagf%ﬁe am\gm AC (9 mg) as

tenperature overnight. After evapor on to dryness,

the HENG:If 854 doRri@s gilisssol ved in 25 DMF (1 nl). Potassium
carbonate (100 ng) and ethyl iodide (0.02 nL) were

H-NMRABMSan d: 1066 b 16)e7pas7. 29 (hf £H),88.74(6y, 2HY), 4.92 (s, 2H), 4.31-
tenperature for 5 hours. After dilution with

4.25 (m, 4H), 3.97 (m, 2H, under the water peak), 3.58 (t, J=4.5 Hz, 2H), 3.26 (s, 3H),

3.35-3.25 (m, 2H), 3.07-2.95 (m, 2H), 2.05-1.80 (m, 4H), 1.12 (t, J=6.9 Hz, 3H). MS: 427

(MH?).
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water (20 nmL) the product was extracted wth
di chl or onet hane. The conbined organic |layers were
woa@heesesi t h wat er and brine, dried wth Na2SQACEHNS2009d07955
WO 2009/ 005687 PCT/ US2008/ 007955 evapor at ed under
vacu Puriflgation by flash chromat ography on silica
Synthggis °¥(%3M#:A@-’10% MeOH i n ethyl acetate) gave
6- am no- 7- et hyl - 2- ( 2-

3-(4(
- Schemg L o vet hoxy) - 8- oxo- 7, 8- di hydr opuri n- 9-yl ) net hyl ) benz

onitrile (10) (35 ny) a colorless glass. 5 Exanple
ACHH Br CN e _BuOH, N
/ii 6-M\ni no- hyl ﬁ\/(‘mﬁ hoxyet"hoxyIS’.- Q}-ono- 7, 8-di hy

opur iN ﬁ—gﬁfsrm‘rh b itril ng) was

R o) N);dKiZE o P i/o haQe (2 n@éﬁ?d cooled to OC.
1M DI BAL sol ution in tol ueney (s ) was added. After
stirring for 1 hour, 10 he agdtion was quenched with
wat er and a saturated solution of Rochelle salt was
added. After vigorous stirring for 30 mnutes, the
m xturguwas extracted with dichloronmefhane. The

conbi rLKj;ﬂor gani ¢ | ay8isEx@ledSGashed wi Th2wdt er and
u

bri nél, dted with _Na2SOF and evapor der vacuum
@nol (1
(0.1 m) was

e roduct (11) was gﬁg\ve lip
P andl acgtic acid (0.5 ni)7" Pyfrai dNne
T

15 addgd f ' y sodiumtriacetoxy bor ohy

.‘i
(100 ny). xture was stirred for Al)hou
anbi ent tenperature and then evaporated to dry .

The residue was dissolved in aqueous HC /acetonitrile
ComPQH&dplc%ifi ed by preparative reverse phase HPLC (5-60%

9L 0L 40T A0UE 1) W B8 AR G0 e
addedmm.,lg g}régl)? -,b(rg{géo,n%ga@lgélgé)gtg&%%(é Eg%(,ﬂf%pgx}ol). The
reacidl gl act gt sb €, SR FE s cfpplclgon Pt nicure
s bR AR S o e s Bl "Bt
washe‘afb)EW?&I,' €héiPether ester. The product (12) was dried under high vacuum.
MS: 285 (MH?).

Compound 13

To a flask with n-BuOH (10 ml), was added NaH (60%, 840 mg, 21 mmol) at
room temperature. The reaction mixture was stirred at ambient temperature for 5
min. Then compound 12 (2.4 g, 8.4 mmol) was added. The mixture was allowed to
react at 120 °C for about half an hour. Then the reaction mixture was cooled, washed
with saturated NH«Cl solution and eXtracted with DCM. The organic layer was dried
over Na:SQOs and filtered. The filtrate was concentrated down, and the residue (13)

was purified by silica gel column, using DCM/MeOH as solvent. 'H NMR (de-
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Schenme 11 NH2 Br O CN NH2 N N n-BuOH, NaH CI N N

KzC03, DM CI N N 120 CH~ CN 12 NH2 as in Exnple
wao\obioizse8€ N N O N N CN 13 AD N Conrpound 12 5paDUS2008/007955

suspensi on of 2-chloroadenine (1.7 g, 10.18 mmwol) in

o Bl 5 BT P 5020,
7.22 (sr E 7%7"@#‘5{ e@g)gg(bé(ts ﬁg %23»%%\123) the reaction was

ure diluted with
vvater and then the preci pltate was col |l ected. The
solid was washed by water, then ether ester. The

Eﬁm%#ﬁfe A%%vu‘r%’gﬁi £ aqul?’FG;BE‘{HCQH]Q/ﬁH (r%ge(?]ﬁes%%ﬂar to

those égj&f-‘ﬁ) ol 85 £ A0 exépt Rt CoflpourRPI0 WalsRepRIcHH Svith

he reaction m xture was stirred at anbi ent
Compbgﬁgemature for 5 15 mn. Then conpound 12 (2.4 g,
8.4 mvl) was added. The m xture was .allowed to react
TH NMR (CEROD)f &10.980@BH))dl46-a54 oy 2H) . ee-lth&a (®a2H)on01-2.11 (m,
m xture was cool ed, washed w th saturated NH4Cl
2H), 246+u17 (i, 2HD), 331(6-6&(&(@01, MY, 13.45CBM7 Ting 2B gh6i s, 13&))ed.364s, 2H),
dried over Na2SO4 and filtered. The filtrate was
4.54 (tc2hiy ent4 s 2H)J0d8:7 .6 t41d); MSi 4lueMH3) was purifi ed
by silica gel colum, using DCM MeOH as solvent. 1H
NVR (d6 106 V\D 2009/ 005687 PCT/ US2008/ 007955 DMVBO) 5:

0.90 (t 33-1.41 2 1.58-1. 67 2H), .
mnxgkes AQEi)AFEAQ;ZaI(l@ Ali&ynlrre &Deparqckusma)prosz%zm@sgmﬂar to
, 8.06 (s, 2’21‘3 % nmpl e AD 4@5
those B?@é’p&ww%wmﬁls ersemfsﬁmg %W@eﬁ eayas wsed

during the 7-N alkylation step to make the corresponding compounds.

Example AE

NH,

tﬁo
vo

'H NMR (CD:OD) 8: 0.99 (t, 3H), 1.47-1.54 (m, 2H), 1.77-1.86 (m, 2H), 2.02-2.07 (m,
2H), 2.10-2.16 (m, 2H), 3.15-3.19 (m, 2H), 3.44-3.47 (m, 2H), 4.37 (s, 2H), 4.56 (t, 2H),
4.70 (s, 2H), 5.08-5.26 (m, 4H), 5.98-6.07 (m, 1H), 7.44-7.63 (m, 4H); MS: 437 (MH?).

Example AF
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15

5 those used to prepare Exanple AC except that
Conmpound 10 was replaced with Conpound 13. 1H NWR
w@ S3o6st: 0.99 (t, 3H), 1.46-1.54 (m 2H), PCT/US2008/007955
1.76-1.1.83 (m 2H), 2.01-2.11 (m 2H), 2.15-2.17 (m
2H), 3.16-3.18 (m 2H), 3.45-3.4% (m 2H), 3.61 (s,
3H), 4.36 (s, 2H), 4. 54"{'12 5.14 (s, 2H),
7.48-7.60 (m 4H); Ms NH+) 10 Exanpl es AE, AF,
AG and AH were prepar ed\‘ usijngxprocedures simlar to
those used to ptrepareg ® AD except that the
appropriate iodide was used during-the 7-N al kylation
step to nmake the correspor}\q,l ngouNds 15 Exanpl e
AE NH2 1l NON1-0--~ No AE NIVR D) 6: 0.99
(t, 3H), 1.47-1.54 (m 2H), 1.77-1. 86 (m 2H),
2.02-2.07 (m 2H), 2.10-2.16 (m 2H), 3.15-3.19 (m
2H), 3.44-3.47 (m 2H), 4.37 (s, 2H), 4.56 (t, 2H),
H NMR (€D80OL})s): 024)-0.43 (68 251)26.58+9.564(¢t,, 219), 989B(t0FH], .53 HS7 (m,
7.44-7.63 (m 4H); MS: 437 (M#). Exanple AF 107 WO
1H), 12’1661955)0568171)%-&1%@8/2}@)7955 ZQIHIZmNZH) 2.14@.N (jm ZHNé 15-
"H NVR (CD30OD) 8: 0.41-0.42 0. 53-0.
3.19 (rerH)@%-’)(‘lF (rgi2H), 3.934d 1287}, 4(3&(5, Zhb) 4554t72ﬁ)5@1éﬁ$ 2H),
2.01-2.04 (m 2H), 2.14-2.17
7.50- 7(6&1(n2|4)H) Mi&le‘»ﬂ}ﬁﬁg (m 2H), 3.44-3.47 (m 2H), 3.97
(d, 2H), 4.38 (s, 2H), 4.55 (t, 2H), 5.16 (s, 2H),
7.50-7.61 (m 4H); MS: 451 (M#). Exanple AG NH2

Example AG
v

N N
N 0
N.
“CWD
1H (CDsOD) §: 0.90-1.01 (m, 6H), 1.46-1.54 (m, 2H), 1.69-1.84 (m, 4H), 2.00-2.04 (m,
2H), 2.15-2.17 (m, 2H), 3.16-3.19 (m, 2H), 3.44-3.47 (m, 2H), 4.04 (m, 2H), 4.37 (s, 2H),

4.56 (t, 2H), 5.16 (s, 2H), 7.46-7.61 (m, 2H); MS: 439 (MH").

Example AH
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N NNAGN/ 10 'H (CD30D) 8: 0.90-1.01 (m 6H),
1.46-1.54(m 2H), 1.69-1.84 (m 4H), 2.00-2.04 (m

WQH)O,()/OQS6&5 .17 (m 2H), 3. 16 3. 19 (m 2H), 3. BdF/BS2088/007955
(m 2H), 404(m2H) 4.37 (s, 4.56 (t, 2H),

' NS HeEROIE R SR A5k <%%8§53@3%W35é§? (m, 28),
20029} 3700 '/8%7%?@“ aﬁg%%@a@bfﬁﬁ%? g %4:.38 (s, 2H),
455 G 4 S g de ﬁ*%y%m”i‘ﬁi‘ﬁ)ﬂl& (. 5.

5.11 (s 2H), 7.48-7.60 (m 4H); Ms: 439 (M#). 5
Synt hesi s of Exanple Al Schene 12 NH2 cycl obut anol
Synthp,gg,of MWAIN NBS, ACN 110 Cill C NNONNCN

iL/ 14 NH2 NH2 N N~--Br NaOwe/ MeOH a N N~~

Schem%QI‘QE I ONNOI1111,
NH, " NH,

cyclobutanol NaH,
NBS, ACN
)\)\/E > 110°C Q )\)i
CN CN
12 14

NH, NH>

g\ )\Jj: NaOMe/MeOHg\ )I / ACN , HCI
-15 K(j/ 16 U

NH,

1) DIBAL, DCM

- . N
& )\)j: >_OH 2) pyrrolidine, g\ )Nl\)N:l:N\>_OH

cn Na(OAC);BH, MeOH S

Compound 14 was prepared using the procedures similar to those used to
prepare Compound 13 except that cyclobutanol was used instead of n-BuOH. 'H
NMR (CDCls) 6: 1.61-1.95 (m, 2H), 2.14-2.44 (m, 4H), 5.13-5.18 (m, 1H), 5.'3.0 (s, 2H),
5.94 (s, 2H), 7.44-7.64 (m, 5H); MS: 321 (MH).

Example Al was prepared using the procedures shown in Scheme 12, and
similar to those used to prepare Example AC. The spectral data of the intermediates

and Example AC are shown below.
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NNCNCN 151 / 16 NH2 1) DIBAL, DCM NH2 IN N N N
"\'>-0H 2) pyrrolidine, \>>OH ONO NN CN
wWOR(DNeH8BH, MeOH 17 \ No Conpound 14 was pr eper/es2008/007955
using the procedures simlar to those used to prepare
Com nﬁﬁio%d 13 except that cycl obutanol was used instead
Poft OH 1H 10 NMR (CDC13) 8:1.61-1.95 (m 2H)

g i Sl il i s

2H), 6??3%1%&?’,442%%5%?%@{)6@[3@9@ g _pr ocedures shown in

ar to tgose used to prepare
Exanpl e AC. The spectral data of the internediates 15
and Exanmple AC are shown bel ow. 109 WO 2009/ 005687
CompBahdyS2008/ 007955 Conpound 15 1H NMVR (CDCL3)
8:1.62-1.88 (m 2H), 2.11-2.45 (m 4H), 5.14-5.16 (m :
1HNMR|)CD'C (1852 120m, 61331 08.2. 2Hm, 7H4%.79-638((f, 4.02 (s,
4 13)08 71éorrpcla{l?nds 16ﬁl-QH NI\/R/§l (CDC13) (&, 244 (
3H), 551115 68(1'11 31?1);(&91 24IPH)1 7 38-256L {m( 4H);205; 321 @4H2).38 (m
2H), 4.02 (s, 3H), 5.01-5.08 (m 3H), 5.91 (s, 2H),
7.32-7.56 (m 4H); MS: 351 (M#). Conpound 17 10 1H
NVR (CDC13) 5:1.68-1.88 (m 2H), 3.20-3.37 (m 4H),
Compoudd ¥ 02 (m 2H), 5. 19 5 20 (m 1H), 7.45-7.68 (m
A4H); MS: 337 (MH). 1H NVR ( CD3OD) 8:
H NMR'/(@DZCIQ)BS 18- Bﬂﬁ(erZHﬂ) 322!83 F{ma4l), 8005.02. (20 2Hh), 5.19-5.20

H)7 -4.48
(m, 1H), .45-7.68 (m, 4H); MS: 337 (MH?).
Example Al

1H NMR (CDsOD) &: 1.73-2.28 (m, 8H), 2.44-2.48 (m, 2H), 3.15-3.20 (m, 2H), 4.44-4.48
(m, 2H), 4.37 (s, 2H), 5.10 (s, 2H), 5.25-5.34 (m, 1H), 7.49-7.59 (m, 4H); MS: 395 (MH?).
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15 (m 2H), 4.37 (s, 2H), 5.10 (s, 2H), 5.25-5.34 (m

1H), 7.49-7.59 (m 4H); MS: 395 (M#+). 110 WO
WQe@9/0EB8687 PCT/ US2008/ 007955 Synt hesi s of EREIPE®0$307955

Schene 13 NH2 Br CN NH2 1, 4-butanediol, NaH N N \

N\.\ C _povernight HO ,,,,-~~OJI 1~ N N K2CO3, DMF
synthegis gHExamp Bkl "\D ' \ Nes N " HON>-Br HO\> ~\O N
ScherN 4 N CN ON 20 19 NH2  NaOVB/ MeGH N N~O ACN, HCl

J"ON'NCN 21 N2 Ni2 N 1) DIBAL, DOMN N \> OH

2) pyrrodiline, N>-OH[" NN Na(OA%H?»BH @{(;Qé/l‘dm

NH
02 1,4-butanediol, NaH, )j: N
N
\
P ) 110 °C, overnight \/\/\0)\ K2CO3, DMF
CI” °N u
18
NH
NH, 2
NBS, ACN NN
NN : PP >—Br

| .
CN I l
19 \@/ 20
NH,

NaOMe/MeOH NTS N\>_o/ ACN , HCI
HO\/\/\O)\N/ N

CN
21

NH, _ NHz
1) DIBAL, DCM

\>—OH

N™ X
)I\/ZE »—0H 2) pyrrodiline, )\ —
-~ 0" N~ N Na(OAc);BH, MeOH
K©/CN K@/\Q
OH 22 |

Example AJ was prepared using the procedures shown in scheme 13, and
5 similar to those used to prepare Example AC. The spectral data of the intermediates

and Example AJ are listed below.
Compound 18 |
H NMR (DMSO) &: 1.47-1.56 (m, 2H), 1.64-1.74 (m, 2H), 3.33-3.43 (m, 2H), 4.16 (t,

10 2H), 7.05 (s, 2H), 7.87 (s, 1H), 12.55 (bs, 1H); MS: 224 (MH>).
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\ CNI \ NV OH 22/ OH A Exanple AJ was prepared
usi ng the procedures shown in schene 13, and 5 sim/l ar

wo o00vloae7 used to prepare Exanple AC. The specPCEHUSHa$/607955
of the internediates and Exanple AJ are |isted bel ow

d 18 1H NVR (DVBO) 5: 1.47-1.56 (m 2H)
COmPf“ggio*FM(m 2H), 3.33-3.43 (m 2H), 4.16 (t,

1 NN CRlche: sk an gEDobBLa b B obe B 221062
(s, ZHW%%&&‘?S ng@ggﬁﬁ) %o 65512;4(2m 2E|)H) 6. 52

(s, 2H), 7.39-7.68 (m 5H); |vs 339 (M#+). 5 Conpound
20 1H NVR (CDC13) 8:1.70-1.76 (m 2H), 1.82-1.87 (m
Compg,ud)ndggeg (t, 2H), 4.32 (t, 2H), 5.28 (s, 2H), 6.57
, 7.39-7.63 (m 4H); MS: 419 (M#). Conpound 21
H NMED (@Ed}l@fs (1@@311% (&, kl—f/)oi 8271487&11 Zlh%,s 49 &12131')) 8i31 g:x 2H), 5.28
(s, 2HL352¢§) 2H5 783_9 (753 (ﬁH)4,H)7MS’ 47196(M1Hn)1 4H) VB: 369
( VHH) . Corrpound 22 1H NVR (CD3OD) 8: 1.69-1.70 (m
2H), 1.87-1.91 (m 2H), 3.63 (t, 2H), 4.56 (t, 2H),
15 5. 11 (s, 2H), 7.56-7.82 (4H); MB: 355 (MHH).
cOmprexmbzb 1H NVR (CD30OD) 8: 1.66-1. 72(m 2H)
1.87-1. (m2|—|),201204(m2 15- %
'H NMH)(CIECMB?SQ@I Tt(meRH), 3.8451.87 49, 2 3z$9 (t, @Hazw (s, 3H), 4.29
5.12 20 (s, 2
(t, 2H); beﬁfi(m m%ﬁl @F%H),hw-m @w:im M3:B68MIT00/ 05')5687
PCT/ US2008/ 007955 Synt hesis of Exanple AK and
Exanpl e- AL Schene 14

Compound 22
H NMR (CDsOD) 8: 1.69-1.70 (m. 2H), 1.87-1.91 (m, 2H), 3.63 (t, 2H), 4.56 (t, 2H),
5.11 (s, 2H), 7.56-7.82 (4H); MS: 355 (MH"). |

Example A]J

'H NMR (CD:OD) &: 1.66-1.72(m, 2H), 1.87-1.93 (m, 2H), 2.01-2.04 (m, 2H), 2.15-2.18
(m, 2H), 3.15-3.19 (m, 2H), 3.45-3.49 (m, ZH), 3.62 (t, 2H), 4.38 (t, 2H), 4.58 (t, 2H), 5.12
(s, 2H), 7.47-7.61 (m, 4H); MS: 413 (MH?).

112



NH2 Br / CNNH2 /~ INN> C N N> NB~' O N K2CC8, DWF
O*~ONNHIL1CN23 C N2 N /O\OI N N-Br
WOR@MOIIBOH \ CN 24 / O N2 NH2 N IN N N PCDUS2008/007955
iOL/IO-NNNI CN 251 CN26/ 1) HJ, ACN/ O 1)
DI

BAL, DCM 3) pyrrolidine
Synthﬁilﬁﬁﬁgi\l \‘?e‘gkl??e‘%ﬁb‘ DC?%@ LBH MeoH, Na( OAc) 3BH N2
Sche Hy N~ N~OH O O-N N~OH ON\ \' N LD AKC AL O
anpl e AK and Exanple AL were prepared using the
procedyes sh nCNS Schenme 14yyand SI mlar to those

used t prepa e l e AC The ro r§23) used in
t he INlr tep was de by tr >he
0\)*‘{5 y' K,CO3, DMF /O\/\o

ondlng

23
Cl
NH,
x—N
| S>—Br
/O\/\O)\N/ N>_ NaOMe/MeOH

CN
24

Cl
NH, NH,

1) HCI, ACN Cl 1) HCI, ACN
2)DIBAL, DCM 2)DIBAL, DCM
3)pyrrolidine 3)pyrrolidine

MeOH, Na(OAc);BH MeOH, Na(OAc);BH

NH2 '

\>—0H

t:co

NH,

\>—0H

H@Co

O~

Example AK and Example AL were prepared using the procedures shown in
Scheme 14, and similar to those used to prepare Example AC. The bromide (23)
used in the first step was made by treating the corresponding benzenemethyl
compound with NBS in acetonitrile at room temperature or at 40°C. The spectral

data of intermediates and Example AK and Example AL are listed below.
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conpound with NBS in acetonitrile at roomtenperature

or at 40C. The spectral data of internedi ates and
wez@aphw8AK and Exanple AL are |isted bel ow. 1BGI/W&2008/007955

2009/ 005687 PCT/ US2008/ 007955 Compound 23 1H NWR .

5343 3H), 3.75 (t, 2H), 4.47 (s, 2H),
C°ml’g’(‘}% X, Ség(s,H)zH) 7(47 7H235(m 4I(—|)S I\/II;)

H NI\%“E')%’C%@. (351’3@2}?’1%5‘,}9%(%( éﬁ),z’i}\q@ s?@%@D% 28" (%%l—f)OS(S% (s 2H),
7'47'7&3&3@25@!11?’39%@&]@; ?éDgs) 1?? 3N§1 ?27 3w 3.74

(t, 2H), 4.09 (s, 3H), 4.44 (t, 2H), 5.06 (s, 2H),

5.48 (s, 2H), 7.42-7.61 (m 3H); MS: 389 (MH).
Compgg maoand 26 1H NVR (CDC13) 8: 3.41 (s, 3H), 3.72-3.76

(m 2H), 3.89 (s, 3H), 4.09 (s, 3H), 3.42-3.47 15 (m
IHNI\ZR*)C]ﬁ & 3.4020) 3HY, 323 (5 2H3H.47 (5,281) /558 éfBH I7|)58 762 m,

X d@ﬁ) Oz@an‘gl e AK 1II:IENI\/R z &D { )3 (

2H), 7(841(5,21'191) M524372(MBI+Xm 2H), 3.10-3.16 (m 2H) 3 40

(s . 3.54-3.58 (m 2H), 3.76 (t, 2H), 4.63 (t,

oH) 5 10 (s, 2H), 7.52-7.59 (m 2H), 7.74 (s, 20

1H); Ms: 433 (MH). Exanple AL 1H NMR (CD30D) 8:
Comp@umizzs 03 (m 2H) 2.15-2.19 (m 2H), 3.18-3.23 (m

2H), 3.41 (s, H)444349(m2|—|),377(t 2H) ,
H NMRQGD(G;I;) 83!3)41 (4‘ 3d),(374 QtH¥H)A4 0% (s BH)24444 (15 26D, $.96 (5, 2H), 5.48

Hé 52-7.58 (m 2H); Ms: 429

(s, 2H), %7-61@ &H)p_MﬁgB@ §8HF)PCT/ US2008/ 007955  Synt hesi s

of Exanple AM Schene 15 NH2 Br | CN NH2 N N F N N NBS,

ACN

Compound 26
'H NMR (CDCls) é: 3.41 (s, 3H), 3.72-3.76 (m, 2H), 3.89 (s, 3H), 4.09 (s, 3H), 3.42-3.47
(m, 2H), 5.00 (s, 2H), 5.48 (s, 2H), 7.45-7.62 (m, 3H); MS: 385 (MH").

Example AK

TH NMR (CDs0D) 6: 2.02-2.06 (m, 2H), 2.20-2.23 (m, 2H), 3.10-3.16 (m, 2H), 3.40 (s,
3H), 3.54-3.58 (m, 2H), 3.76 (t, 2H), 4.63 (t, 2H), 5.10 (s, 2H), 7.52-7.59 (m, 2H), 7.74 (s,
1H); MS: 433 (MH>").

Example AL
TH NMR (CDsOD) 8: 2.01-2.03 (m, 2H), 2.15-2.19 (m, 2H), 3.18-3.23 (m, 2H), 3.41 (s,
3H), 4.44-3.49 (m, 2H), 3.77 (t, 2H), 3.93 (s, 3H), 4.36 (s, 2H), 4.66 (t, 2H), 5.03 (s, 2H),

'7.11 (d, 1H), 7.52-7.58 (m, 2H); MS: 429 (MH?).
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i --~ONHK2CB, DM ONN1 CN 27 F NH2
NaOve/ MeOH NH2 N ~-Br N NN\ -O CN NN 28 29 | CN
WGO-29/00368HCI , ACN 2) DI BAL, DCM NH2 3) pyrr ol i dPeEUNMBEH07955
Na(OAc)BBHNNI ">>CH NN AM,O Exanple AM was
pgfr Sfen he procedures shown in Schene 15, and
Synthgmgloﬁll-re 8'? e procedures used to prepare Exanple
Sche 5 The spectral data of the internedi ates and Exanpl e
are listed below. Conpound 27 1H NMR (CD30D) S:

339(NH3H) 7 (:N 2H), 4.45 @h, 2H), 5.44 (s,
36 10 7.78-7.87
4\/&%% 363 (I\/H+) Corrpoun /%NNR "d%@éﬁ& s:
o 2 5445, 2H),
K’.2 gsésl 79 (m ﬂ—b 421 (I\é—“—) 15
27

F
NH,

)I NaOMe/MeOH NH;
\
PN P e */[ —

_o P
CN \/\O
28 29 k/@/m"
F
~o0

1)HCI, ACN

2)DIBAL, DCM

3)pyrrolidine NH2
MeOH, Na(OAc);BH NTX—N

Example AM was prepared using the procedures shown in Scheme 15, and
5 similar to the procedures used to prepare Example AC. The spectral data of the

intermediates and Example AM are listed below.

Compound 27
TH NMR (CDsOD) &: 3.39 (s, 3H), 3.73 (t, 2H), 4.45 (t, 2H), 5.44 (s, 2H), 7.36 (t, 1H),
10  7.78-7.87 (m, 2H), 8.01 (s, 1H); MS: 343 (MH?).

- Compound 28
TH NMR (CDsOD) 8: 3.39-(s, 3H), 3.72 (t, 2H), 4.44 (t, 2H), 5.44 (s, 2H), 7.37 (t, 1H),
7.67-7.79 (m, 2H); MS: 421 (MH").
15
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115 WD 2009/ 005687 PCT/ US2008/ 007955 Conpound 29 ' H
NMR (CDC13) 8: 3.40 (s, 3H), 3.73 (t, 2H), 3.92 (s,
wQ@k)o9/0ds681 (s, 3H), 4.46 (t, 2H), 5.12 (s, 2HCT/E6SB48/007955
(d, 1H), 7.14 (s, 1H), 7.60 (dd, 1H); VB 385 (MHH). 5
AM 1H NMR (CD3CD) 5: 197 99(m 2H)
C°mP£“f'?3%"e16 (m 2H), 3.12-3.17. . 3.37 (s,

H Nhggl)%%q}:lg‘)“é 231,4()2@),_631-1‘3’537 g% H%;gHS’Z ?s %(ieé%@ﬂgﬁlﬁ 4%763@3214) 5.12
o e paddong; el A8, EMISE paR et > o

procedures shown in Scherre 16, and simlar to those
used to prepare Exanple AC. The spectral data of
5 ExamjiIHRMfEd' ates and Exanple AN are |isted bel ow. Schene
NH2 Br -*,a CN NH2 NN~ F |, NBS, ACN N K2CG,

1 3 - K .
R O ST, R MR LMl 57
3H), 338-F-44(m, DH N3Ot My NP (s1 3HG 4. 29CL%, BIHY, 4.56 @121, BIOBI (B 2H),

7.09 (d, 1H), 7.33 (s, 1H), 7.45 (dd, 1H); MS: 429 (MH?).

10  Synthesis of Example AN
Example AN was prepared using the procedures shown in Scheme 16, and
similar to those used to prepare Example AC. The spectral data of intermediates and

Example AN are listed below.

Scheme 16
NH,
NH, Br/\(:[CN N
F N"TN NBS, ACN
> \> O~ /“\ “ N> :
K,CO3, DMF ~~ 07 "N
30
F
NH, 1)DIBAL, DCM NH;

)I 2) MeOH, Na(OAc);BH, )I \

\>_B 3 >—Br
pyrrohdme HOAc

)\ O\/\O/k

e . OO

1) NaOMe/MeOH NH,
1)HCI, ACN

15
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AN '"CC 15 F 116 WD 2009/ 005687 PCT/ US2008/ 007955
Conpound 30 1H NMR (CD30D) 6: 3.40 (s. 3H), 3.73 (t,
WQ@Rhog/odsed7 (t, 2H), 5.36 (s, 2H), 7.35 (t, 1H)PCT/US2008/007955
7.72-7.86 (m 2H), 8.03 (s, 1H); MS: 343 (MH). 5
m%ound 31 1H NMR (CDClS) 6 .44 (s, 3H), 3.77 (t,
Compsund 30 53 (5, 2H), 5.30 (s, ., 6.11 (bs, 2H),

H N@iﬁ&@ﬂé @‘f@zf”miﬁﬁf‘%:&%%) ‘%h? B B2 261 ahprps ¢ 15D,
772756 5 3rs s iy Ms RS 25 Tty ooen

(t, 2H), 5.39 (s, 2H), 7.29 (t "1H), 7.52-7.56 (m
2H); MS: 479 (MH). Exanple AN 15 1H NMR (CD3QD) 6:
06 2H), 2.18-2.20 2H), 3.18-3.24
C°mp§ﬁ?‘k%1 40 E;n gbm 3.51- 3. 55(Enm IZ_I)I—D, 3.76- 3. 79(Enm
1 4 : ,
H NI\iik')z(crfcﬁ)Ga (G4 (%F%I,ilg A, ﬁﬁ(t 2ﬁ9 4. 53 ( g,_ %‘.3@85'%]{)' %H)h;(bs, 2H),
7.21- 7"15(1141211(%)7 685(%[“21'-1?}61@ m@:s ?ar ed using

procedures simlar to those used o prepare 20
Exanpl e AM (Schenme 15), except that in the first step,
1- brono- (3- cyanophenyl) et hane was used to al kyl ate
Compoamdsmnd 1. The product obtained from the first step
was then taken through the renmai ning steps described
H NMR (SEhODR) 6t 2.0002.17i(e 2EYa2fiBL. BO(m, 2H), 3.19-3.22 (m, 2H), 3.40 (s,
1- Brono- ( 3- cyanophenyl ) et hane was synt hesi zed using a
3H), 3t4Re3.54 (mp 2,0 84l (v 8HYy4.85 ¢, 2H)edddi(h@H), 5.39 (s, 2H), 7.29 (t, 1H),
3-acetyl benzonitrile to 1-(3-cyanophenyl)-ethanol, 25
7.52-7561(movED; MB:ddhdHE)on to
1- brono- ( 3- cyanophenyl ) et hane. Exanpl es AP, AQ AR,
‘and AS were prepared using procedures simlar to those
used to prepare Exanple AN (Schene 16) by using an
Exam riate bromide in the first alkylation step. For

H NMR (CEE0D) & 2W228¢ (i, 3H1 298 20(R,24), 3.18-3.24 (m, 2H), 3.40 G5

3H), 3.51-3.55 (m, 2H), 3.76-3.79 (m, 2H), 4.46 (s, 2H), 4.66-4.69 (m, 2H), 5.10 (s, 2H),
7.27 (t, 1H), 7.61-7.63 (m, 1H), 7.68-7.72 (m, 1H); MS: 417 (MH*).

Example AO was prepared using procedures similar to those used to prepare
Example AM (Scheme 15), except that in the first etep, 1-bromo-(3-
cyanophenyl)ethane was used to alkylate Compound 1. The product obtained from
the first step was then taken through the remaining steps described in Scheme 15 to
give Example AO. 1-Bromo-(3-cyanophenyl)ethane was synthesized using a two-
step procedure by fisrt reducing 3-acetylbenzonitrile to 1-(3-cyanophenyl)-ethanol,
followed by conversion to 1-bromo-(3-cyanophenyl)ethane. Examples AP, AQ, AR,
and AS were prepared using procedures similar to those used to prepare Example

AN (Scheme 16) by using an appropriate bromide in the first alkylation step. For
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conmpound AP, Na(CN) 3BH was used instead of Na(QAc) 3BH
during the reductive amnation. The structure and

W@ p@eomB7 dat a of these conpounds are |isted berCDWS2008/007955
Example AONH2 N N \>OHNNAO\ NV 5 ~ 1H NWR

coﬁpr%u(g:\% @y ;\?aéji%)j]%l—]éxdzoﬁ%ga g%fga%ggﬁlza(éAz d 215& Rh% reductive
ammaﬁa}n ”I%§ s@nﬂgre( %ﬁé_)spe %algggg,g e;'&s’_c'hﬁgzo aI\e sg:? Re]ﬁw

APNVlHNI\/R(CD3(I))8 1.72 (d, 3H), 1.92-2.18 (m
2.92-3.04 (m 2H), 3.19-3.29 (m 2H), 3.39 (s,

75-3.84 (m 3H), 4.40 (q, 1H), 4.64-4.67 (m
Exam%%Aog 10-5.13 (m 2H), 7.47-7.64 (m 4H); N5 413

(MH+) . 15 Exanpl e AQNI—IZNH}IN \>OHNN~-N AQ9 CF3

\>—0H

*@m

1H NMR (CD:OD) &: 2.00-2.20 (m, 7H), 3.12-3.20 (m, 2H), 3.38 (S, 3H), 3.44-3.50 (m,
2H), 3.74 (t, 2H), 4.39 (s, 2H), 4.56-4.64 (m, 2H), 5.78 (q, 1H), 7.48-7.69 (m, 4H); MS:
413 (MH?).

Example AP
NH2

\>—0H

H@*o

'H NMR (CD:OD) &: 1.72 (d, 3H), 1.92-2.18 (m, 4H), 2.92-3.04 (m, 2H), 3.19-3.29 (m,
2H), 3.39 (s, 3H), 3.75-3.84 (m, 3H), 4.40 (q, 1H), 4.64-4.67 (m, 2H), 5.10-5.13 (m, 2H),
7.47-7.64 (m, 4H); MS: 413 (MH").

Example AQ

/O\/\O N N
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118 WD 2009/ 005687 PCT/ US2008/ 007955 1H NWVR ( CD3QD)
5: 2.00-2.05 (m 2H), 2.08-2.19 (m 2H), 3.16-3.21 (m
WQH)O,()/O(MSB (s, 3H), 3.47-3.52 (m 2H), 3.74-3P@WULIOP8/007955
4.49 (s, 2H), 4.65 (t, 2H), 5.20 (s, 2H), 7.90-

T AN O P

3H), 3%7%5%(@72@3 %2‘9&)773@%112’ 04?4% 21%%?056’353%.7 %S,EB&&%Q@; 7.90-

7.92 (Iﬁ/séﬁ) %@8*%1\4?1{% E>5<ar2rg| (eSASZKPm 7N9RI- 7i 270(4mr\| SH)N; N~
AS | CF3 1H NWR (CD30OD) 8: 1.54-1.58 (m 1H),
1.80-1.90 (m 5H), 2.99 (t, 2H), 3.39 (s, 3H). 15

Examgle%R(S 2H), 3.76 (m 2H), 4.39 (s, 2H), 4.66 (t,
20 (2H), 7.87-7.93 (m 3H); Ms: 481 (MH).
Exarrpl es AT, AU, AvY, andNHvaere prepared using
procedures simlar to segyused to prepare Exanple W
except that NMP was us a t\)leoaol vent and

K(;ﬁk/o

1H NMR (CDsOD) 8: 3.20-3.35 (m, 4H), 3.39 (s, 3H), 3.75-3.78 (m, 4H), 3.86-3.87 (m,
2H), 4.00-4.04 (m, 2H), 4.46 (s, 2H), 4.65-4.68 (m, 2H), 5.20 (s, 2H), 7.90-7.97 (m, 3H);
MS: 483 (MH?).

Example AS

'H NMR (CDsOD) §: 1.54-1.58 (m, 1H), 1.80-1.90 (m, 5H), 2.99 (t, 2H), 3.39 (s, 3H),
3.42 (s, 2H), 3.76 (m, 2H), 4.39 (s, 2H), 4.66 (t, 2H), 5.20 (2H), 7.87-7.93 (m, 3H); MS:
481 (MH").

Examples AT, AU, AV, and AW were prepared using procedures similar to

those used to prepare Example W except that NMP was used as the solvent and
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119 WD 2009/ 005687 PCT/ US2008/ 007955 different
al cohol s were used instead of butanol. For Exanple AT,

wWo @98t step was conducted at 200 C. ExanpPEr/B320084207955
NN ">O0HF3CG---ONNNJU 5 AT 1H NWR (DVSO) S:

aiterdylech T il 60 sy e BB 5PL BT, P AL Hely tep was

70 (s, 1H); MS: 423 (MH+). Exanple AU NH2 N
Cond“%r%frl%oei NNN 10 AU 1H NI\/R(DI\/BO) S: 0.05-0.07

(m 2H), 0.38-0.40 (m 2H), 0.73-0.76 (m 1H),
1.51-1.58 (m 2H), 1.82-1.98 (m 4H), 2.97-3.02 (m

Examﬁi@AT?’- 26-3.30 (m 2H), 4.22-4.30 (m 4H), 10.65(s,
H: M. 409 (MH+). 15 Exanple AV NH2 N N J")-OH O N
NN AV NH,

\>—0H

H@ﬁo

'H NMR (DMSO) &: 1.84-1.97 (m, 4H), 2.98-3.00 (m, 2H), 3.27-3.29 (m, 2H), 4.30 (dd,
2H), 4.80-4.90 (m, 4H), 7.33-7.54 (m, 4H), 10.70 (s, 1H); MS: 423 (MH>).

Example AU

N
“@f“o
AU
'H NMR (DMSO) 8: 0.05-0.07 (m, 2H), 0.38-0.40 (m, 2H), 0.73-0.76 (m, 1H), 1.51-1.58

(m, 2H), 1.82-1.98 (m, 4H), 2.97-3.02 (m, 2H), 3.26-3.30 (m, 2H), 4.22-4.30 (m, 4H),
10.65(s, 1H); MS: 409 (MH?).

Example AV
NH,

\>—0H

“(jo

H NMR (CDsOD) &: 1.92-2.20 (m, 11H), 3.15-3.21 (m, 2H), 3.43-3.52 (m, 2H), 4.38 (s,
2H), 4.50 (d, 2H), 5.12 (s, 2H), 7.49-7.60 (m, 4H); MS: 409 (MH*).
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1H NVR (CD30OD) 5: 1.92-2.20 (m 11H), 3.15-3.21 (m
2H), 3.43-3.52 (m 2H), 4.38 (s, 2H), 4.50 (d, 2H),

WG 209/00%87 2H), 7.49-7.60 (m 4H); MS: 409 ( MHHCT/LSDOSMD7955
2009/ 005687 PCT/ US2008/ 007955 Exanple AWNH2 N N
J\>-0HONNN AWI1H NVR (DVBO) 5: 0.27-0.31 (m 2H),
049061(m 2H), 1.64-1.84 (m 1H), 1.84-1.98 5 (m

Examé’f_eDAXﬁ)gs .01 (m 2H), 3.27-3.29 (m 2H), 4.29-4.31
5.01 (s, 2H), 7.34-7.55 (m 4H), 10.65 (s,

1H); Ms: 395 (MH). Exammh;AXNHZ NIIII N NN AX
10 Exanpl e AXwas prepar ng procedures simlar to
those used to prepar , except Conpound 1
was replaced with 1 NI\/R (DVMSO 5: 0.89
(t, j =7.5 Hz, (t 7.2 Hz, 3H) 1.35
(sext, j :72Hz 2H) 1. 6: nt@ .5 Hz, 2H),
1.80-2.02 (m 4H), 2.91-3.04 20-3.31 (m
2H), 4.00 (q, | .:72HzAW2H) 4.21-4.30 (m 4H)

4.94 (s, 2H), 7.00 (br, 2H), 7.30-7.58 (m 4H),
H NMR.(BPM$O) 516:27-0M8: @ﬁBZI(IMﬂ*% -0Bt{rp28F), N64-1/84 andlm 1.84-1.98
were prepared usin e procedures simlar to those
(m, 4&056(98t3)0£61@paHé, 352%-&;2%% 2K deir4-Bham, g 201 ¢s, REIMESA-7.55
EI aced with an pr opr| ate am ne. For exanpl e,
(m, 41’@,! P.6Pi(sHi14d); Was: 3r9e5d with 20 cycl ohexyl net hanani ne
in Exanmple AZ. 121

Example AX

NH
2 /-—
NN

O
N N
O
AX
Example AXwas prepared using procedures similar to those used to prepare

Example AC, except Compound 1 was replaced with Compound 6. 'H NMR
(DMSO) 8:0.89 (t, ] = 7.5 Hz, 3H), 1.13 (t, ] = 7.2 Hz, 3H), 1.35 (sext, ] =7.2 Hz, 2H),
1.63 (quint, ] = 7.5 Hz, 2H), 1.80-2.02 (m, 4H), 2.91-3.04 (m, 2H), 3.20-3.31 (m, 2H),

4.00 (q, ] = 7.2 Hz, 2H), 4.21-4.30 (m, 4H), 4.94 (s, 2H), 7.00 (br, 2H), 7.30-7.58 (mn, 4H),
11.23 (s, 1H); MS:425 (MH?).

Examples AY, AZ and BA were prepared using the procedures similar to
those used to prepare Example A, except that pyrrolidine was replaced with an
appropriate amine. For example, pyrrolidine was replaced with

cyclohexylmethanamine in Example AZ.
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WO 2009/ 005687 PCT/ US2008/ 007955 Exanple AY NH2 N N
">>CHNNONOH N AY 1H M\R (DMSO) 5: 1.13 (s, 6H),
Wdzfﬁ)S/OQsWﬂ (m 2 H, 3.25 (s, 3H), 3.57 (t, ] BCHUS2008007955
4.05-4.15 (m 2H), 4.29 (t, j = 4.5 Hz, 2H), 4.89
7.10 (br, 2H), 7.49-7.32 (m 5 4H), 8.84
Examé%rA% 10. 71 (s, 1H); I\/IS 417 (M) . Exanple AZ NH2
"}O—INNH AZ \\\ "H NMR (DVBO) 5: 0.94-0.81
(m2H) 1.08-1.26 (m ,155177(m6H)
26627410(m2H)N% 357(tj:4.5
Hz, 2H), 4.05-d¢.1 ' 4.5 Hz, 2H),

4.88 (s, 2H), br N2H) 7 32 7 48( 4H), 8.87
(br, 2H), 10.53 (s 1H): NEN4A npl e BA NH2
N'N Ol N>-CHNNGH H @ H

1H MNR (DMSO) &: 1.13 (s, 6H), 2.68-2.74 (m, 2 H), 3.25 (s, 3H), 3.57 (t, ] = 4.5 Hz,

2H), 4.05-4.15 (m, 2H), 4.29 (t, ] = 4.5 Hz, 2H), 4.89 (s, 2H), 7.10 (br, 2H), 7.49-7.32 (m,
4H), 8.84 (br, 2H), 10.71 (s, 1H); MS: 417 (MH?).

Example AZ

NH,
NN

Lo

Lo~ A Ay .
' N
K@/\H/\O

"H NMR (DMSO) &: 0.94-0.81 (m, 2H), 1.08-1.26 (m, 2H), 1.55-1.77 (m, 6H), 2.66-2.74

AZ

(m, 2H), 3.25 (s, 3H), 3.57 (t, ] = 4.5 Hz, 2H), 4.05-4.15 (m, 2H), 4.26 (t, ] = 4.5 Hz, 2H),
4.88 (s, 2H), 6.84 (br, 2H), 7.32-7.48 (m, 4H), 8.87 (br, 2H), 10.53 (s, 1H); MS: 441
(MH®). |

Example BA

NH,
N

NH?L >—OH

N N . OH
N
'\@/\H/\O

BA

/O\/\O

*H NMR (DMSO) &: 1.12-1.57 (m, 10H), 2.68-2.76 (m, 2H), 3.25 (s, 3H), 3.59 (t, ] = 4.5
Hz, 2H), 4.06-4.14 (m, 2H), 4.32 (t, ] = 4.5 Hz, 2H), 4.89 (s, 2H), 7.30 (br, 2H), 7.32-7.51
(m, 4H), 8.88 (br, 2H), 10.96 (s, 1H); MS: 457 (MH").
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1H NWVR (DVSO) 5: 1.12-1.57 (m 10H), 2.68-2.76 (m
2H), 3.25 (s, 3H), 3.59 (t, | 4.5 Hz, 2H),

wad 2061045684 (m 2H), 4.32 (t, | 4.5 Hz, 2H), HCBBSZ088/007955
2H), 7.30 (br, 2H), 7.32-7.51 (m 4H), 8.88 (br, 2H),
10.96 (s, 1H); MsS: 457 (M#). 122 WD 2009/ 005687
PCT/ US2008/ 007955 Exanpl es BB and BC were prepared

@4 pt fé"s%ﬁ gﬁ@?? %‘%]a &E}Ré&g&gér?ﬁog Ipltlggéejdtgr%s %ferﬁfvi\gf; ?outhoge used
o preﬁ%‘_e] ﬁtﬁ ﬁl‘é‘ %E %Eémg%%jﬁ?ﬁﬁ% gﬂlg}.g Wi IM?% fol! tma different
7.2 Hz

Gidds. 1- 36 (sext, |j = , 1.64 (qU| nt, =
comp s 0 2. 063, 10 (m 4H) 372392(m 4H)
s 4.22-4.34 (m 4H), 4.92 (s, 2H, 7.30 10 (br, 2H),

7.36-7.58 (m 4H), 11.6 (s, 1H), 11.35 (br, 1H): MS:
Exampl4BBMH) . Exanple BC N2 NN \--OH ON N N BC 00

15 1H NMR (DMSO) 8: 0.88 (t, j = 7.2 Hz, 3H), 1.35
(sext, j = 7.2 Hz, 2H), |'62 (quint, J = 6.6 Hz, 2H),
4.18 (t, j = 6.6 Hz, 2 R7 (s, 2H), 5.42 (s, 2H),
7.20 (br, 2H), 7257& \>4ld)H 7.68 (s, 1H), 7.76
1H); MS: 394 (MH+).

(s, H, 8.29
123
BB
1H NMR (DMSO) &: 0.88 (t, ] = 7.2 Hz, 3H), 1.36 (sext, | = 7.2 Hz, 2H); 1.64 (quint, ] =
6.6 Hz, 2H), 2.96-3.19 (m, 4H), 3.72-3.92 (m, 4H), 4.22-4.34 (m, 4H), 4.92 (s, 2H), 7.30

10 (br, 2H), 7.36-7.58 (m, 4H), 11.6 (s, 1H), 11.35 (br, 1H); MS: 314 (MH?).

Example BC

BC
15°_"H NMR (DMSO) &: 0.88 (t, ] = 7.2 Hz, 3H), 1.35 (sext, ] = 7.2 Hz, 2H), 1.62 (quint, ] =

6.6 Hz, 2H), 4.18 (t, ] = 6.6 Hz, 2H), 4.87 (s, 2H), 5.42 (s, 2H), 7.20 (br, 2H), 7.25-7.40
(m, 4H), 7.68 (s, 1H), 7.76 (s, H), 8.29 (s, 1H), 10.90 (s, 1H); MS: 394 (MH?").
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WO 2009/ 005687 PCT/ US2008/ 007955 Synt hesi s of Exanpl e
BD: Schenme 17 NH2 NH N N 3- (brononet hyl ) - benzal dehyde
WQ 200946568 N} - OVe Cs2CO3, ACN ~ON N~-Ove O H H HERUSB08/007955
NH2 4-fl uoropi peridine N N HCl hydrochloride Il \>OH
SLAB ~~ONNN‘_F then ag HOl \ / BD 5
Synthég%% rrpl e of the
t oxy- 8 nmet hoxy- 9H purin-6-anmine TFA salt (7.58 Q)
Schenfg Mt XY 5 TELOXY DR (400 ni) and treated with
Cs2CCBy421.1 g) at 23 oC for 5 mn. 3- H
(br onopret hyl ) - BebrpaboietnyioerzaldeRydg) was t h

OnceN action-was-gauged coapl ete uan (81090
/\ychl i L wa's PMPt ersedios, ncoLgh a phug -«
vér aNglgps frit. The filtrate was cof?enrat d n H

orange soitgh A mininmum of warm glacial AcOH (3

was used to dissolve the solid with stirring in a 11
bath at 80 -C. H20 (54 nL) was added slowly w83 h mld
stirring. Couding was persistent, so the reaction
was allowed to cool to 23 oCin the oil bath. An

or ange oi | began to coagul ate Nt of the nother

l'i qu Mor e. aC| al AcOH (5 added,~]5 but the
oi | E ic E”g esorb into theNmothe Aok diguor C]rThe

m xt mFed I na_fre or

overni , and
th Solidified. The hother yiglor\was E
deca@kﬁg appy, and al npst i medi at el y] te stal's

began to grow. These «crystals proved be 95% pure
conpound 33 (-1.5 g), which was capturggpvia

Compound 33

A sample of the 2-butoxy-8-methoxy-9H-purin-6-amine TFA salt (7.58 g) was
dissolved in CHsCN (400 mL) and treated with Cs2COs (21.1 g) at 23 °C for 5 min. 3-
(bromomethyl)-benzaldehyde (4.27 g) was then added. Once the reaction was
gauged complete using LCMS and HPLC, it was filtered through a plug of Na2SOs
over a glass frit. The filtrate was concentrated to an orange soild. A minimum of
warm glacial AcOH (30 mL) was used to dissolve the solid with stirring in an oil
bath at 80 -C. H20 (54 mL) was added slowly with mild stirring. Clouding was
persiétent, so the reaction was allowed to cool to 23 -C in the oil bath. An orange oil
began to coagulate out of the mother liquor. More glacial AcOH (5 mL) was added,
but the oil failed to resorb into the mother liquor. The mixture was cooled in a
refridgerator overnight, and the orange oil solidified. The mother liquor was
decanted away, and almost immediately, white crystals began to grow. These
crystals proved to be 95% pure compound 33 (~1.5 g), which was captured via

filtration. The orange solidified oil could be purified on silica gel (DCM:MeOH, 98:2,
124 ’
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filtration. The orange solidified oil could be

purified on silica gel (DCM MeOH, 98:2, 124 WO
wWQe®9/0eB8687 PCT/ US2008/ 007955 i socratic gradP@niy2008/007955

af fording 90% pure 33 (yield not determ' ned) 1H NMR

isocraéigggéﬂ%:nt @f{%cﬁig%@ pm&é %%( ld1 Q m }_%dd ‘HSMJR &}DCls) 5
097 (o3t Jeh ol %E;m"%? %%ﬂ‘ iﬁ%@?@gﬁgﬁi L7lhsae @ 4,
747'7%515%}?%65&? i Eﬁ'ne %Hg 9?3?@ swgil)a%% )(M%)am al AcCH

(90 I',) and NaBH(OAC)S (270 rrg) wer e i ntroduced, and

the reaction was stirred at 23 Cfor 1.5 h. Once the
Exam pi on was gauged conpl ete using LCM5 and HPLC

nal ysis, 12 Maqg HC1L (300 10 L) was added. The next

ARy a sdhflid @paldgﬁydé 39 (90 mngyas PREed 8 Midivwas added 4-

conversion. Once'the reactlon had reached conpl eti on,

fluoropljferedink H drédloride (186 nilk). ERhdixl RUOH E%LP&@N&BB(OAC)a

reversed phase HPLC col unn (el uent: %WV a

(270 mi@)3Ede iDhdAviced, AR HY rea@uvmngasamﬂied BD2686.{61 I, h.&M6e the
yleld) as a yel T ow gum after |yophilization.1H NWR

reactigroiag)gatiged.cdthflete Bsithg LICRIE-anBBIRLIG adédysis115R aqd3Cl (300
(m 2H), 1.90-2.12 (m 5H), 15 3.07-3.21 (m 4H), 4.12

pL) w@&; addedl, THe a8xt4d B2 1((hM 24HCU1gdm(Iy, wathdded Bbaid ebhversion.

4H), 10.04 (bs, Hgﬁlo 28 (s, 1H); Ms: 429
Once )actlcax hmjlregc}m cordpRftione the pn@p&almgtlglg wag directly purified
rocedures simlar to those used to prepare

on a Gl xeserers phwse FTIE” splpron (ot htheviies] & EHRCR; 5/90 to
different 20_exanpl es and t t he reductive am nam

100: O)sslérbng aviag Bk Eapms, B Tagis! fi)o@mxtﬂé@w gAm@ter ¢yophilization 'H

MR ORI Al o3 B AT B8 FFES 5 57- 163y 2ED1. &o 25m, 5H),

3.07-3.21 (m, 4H), 4.12 (t, 2H), 4.28-4.32 (m, 2H), 4.89 (s, 2H), 7.36-7.44 (m, 4H), 10.04
(bs, 1H), 10.28 (s, 1H); MS: 429 (MH").

Examples BE and BF were prepared using procedures similar to those used to
prepare Exampie BD, except that the appropriate amine was used for different
examples and that the reductive amination etep to make example BF was conducted

at 80 -C.

Example BE
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1H NVR (DVMBO) 5: 0.88 (t, 3H), 1.33-1.40 (m 2H),
1.59-1.68 (m 2H), 2.26-2.38 (m 2H), 3.87-3.99 (m

wdak{og/odse88 (t, 2H), 4.91 (s 2H), 7.30-7.42 (m)cwmzoosmomss
11.01 (bs, 1H), 11.13 (s, 1H) MS: 383 (M)

o oGEAERASGER 888 Bl P 8 L B o 5
2H), 32857’%3.3%1’%,2%@,9 ngi%lﬁgg(s 2%593230 éfé-ﬂo ?ﬁxgl. @R, 1H), 11.13

(s, 1H&I}(:jl§*%33u8&1_‘?{4mt hesi s of Exanpl e BG Schene 18 NH2 NH2

N\ N ClNN83CONNLCNI CN 12 1
/| 341 |/ as in exanple A NH2 11 N \>-OH ~O N N No
BG Conmpound 34 Sodi um Hydride (170 ng) was added to an
5 Exam s of isobutanol (10 nmL) until 15 conpletely
di ssolved. Nitrile 12 (1.26 g) was added and the
m xture stirred at 83 C Nbgerni ght. The m xture was
poured onto icy water w Q 2ymL of ghacial HOAc and

126 S>—O0H
N

N

|
/\/\OJ\N/ NH
2~ N
BF 9

—

1H NMR (DMSO) §: 0.89 (t, 3H), 1.35-1.42 (m, 2H), 1.58-1.62 (m, 2H), 4.13 (t, 2H),
4.29(d, 2H), 4.86 (s, 2H), 6.49-7.97 (m, 7H), 10.02 (s, 1H); MS: 420 (MH").

10  Synthesis of Example BG:

Scheme 18
NH,
)\/E i-BuOH, NaH AN N\>
A |
~
)\ > 83 oc Y\O)\N N ]
N
as in example Al NH,
N
—_—— N
M o
Y\O NN ‘
@”D
BG
Compound 34

Sodium Hydride (170 mg) was added to an excess of isobutanol (10 mL) until
15 completely dissolved. Nitrile 12 (1.26 g) was added and the mixture stirred at 83 °C

overnight. The mixture was poured onto icy water with 2 mL of glacial HOAc and
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WO 2009/ 005687 PCT/ US2008/ 007955 stirred for 5

m nutes. Extract with EtOAc (3 x 100 nlL), dry with
woRS6snd concentrate. Chromat ography on siPCTHSZHE$/007955

usi ng |1 SCO conbi fl ash on a 40G columm using solid

strred, ff iy B,/ XMM&%%?%QQW EiiaE el
conceﬁt?gfémdll\r %{x%%gre?’ 4he}é %& (%H’l% @%8 ?sl‘?oﬁ' a.40G column

romre i-on of

using Rofd 1GAIAR o P‘o%@?e%ﬁ’ézﬁoﬁ/éﬁd ! @?WE&@% |2 §jtn a 4-40%

gradichBOvef 20 %5&%5%%&%?53% fsobh pémg\lr BA Wgﬁma%rs&bahct was

hose used to prepare Exa

5 a mixtl(M'fB wiflP c&g@?oxﬁimg e%ﬂérQr(%ﬁ r@ﬁuétr@n @f H?tnl@ IVl)hlclgc \A%'S'c%rﬁéd

forwasd ﬁnﬁ Hémo?/@)i 14te¥3n 4he ilea(cﬁoﬂrs@ ﬁéﬁce%zws 323 fﬂ’[ﬂi‘?
©7.34-7.45 (m 3H); 7.51-7.53 (d J 0.7

(bs, 1H); 10.92 (s, 1H). MS: 397 (M) . '15 Exanple BH
was prepared using procedures simlar to those used to
dExamaplke BGxaap peeiEed fxarapfomipatind 34 using procedures similar to
3,3,3-trifluoropropan-I1-ol was used in the first step
those usatl ta peepara&xamptlarAd.reacted in a seal ed tube at 94 C
for 2.5h. NH2 N N -OH F3C-\p~N N BH '-(\CNO 20 'H
10 1H NMM?(Q(EDMW QMSQWB‘D)O% 01932{21 Jx6 éé@bcﬁHBﬂi)Sl -2.06¢mo 5¥h; 3.00

1_2) : 9%[‘% %BZQb ?429437dd

(m, 2 H§3284(H9@H .01 W e G2k )if 24143 @]WI(IBSZHLH)% (s, 2H);
5 VH+ 127 WO 2009/ 005687

734 7@@0@&@9@%@%%@5@%@@& 62 & i By 397

(MH" )NH2 Hormopi peradine NH2 I N N ~ AcOH, I\IaHB( OAC)B, Ve CH

15 Example BH was prepared using procedures similar to those used to prepare
Example BG, except that 3,3,3-trifluoropropan-1-ol was used in the first step and -

that the mixture reacted in a sealed tube at 94 °C for 2.5h.

20 'H NMR (300 MHz, d¢ DMSO) §: 1.82-1.98(bd, 8H); 2.68-2.76 (m, 2H); 3.02 (bm, 2H);
3.29 (bm, 2H); 4.29-4.37(ddd, 4H); 4.90 (s, 2H), 7.36-7.50 (m, 4H); 10.40 (bs, 1H); 10.53
(s, TH); MS: 437 (MH>).

127



10

15

20

-ONOH NNthen ag HC ONN 33 Bl OH N To a
sol ution of al dehyde 33 (230 ng) in MeOH (-10 nL) was
wa@daedosshonopi peri di ne (aka hexanet hyl enei m neQT/{22008/007955
L). dacial AcCH (100 L) and NaHB(OAc)3 (307 ng) were
intr ce the reaction was stirred at 23 C for
Synthesis o ?ﬂ'}rg?ma?algldt he reaction was determined to be
Sche n~§oig)l ete using LCM5 and HPLC anal ysis, the crude

ff base was purified by PREP HPLC. Al product
fractlnn wer e conbi ned, neutralized W|th an excess

of K2 oncentr 'F’Ftﬁdlﬂé acet oz ri| e, and
ext r uct o Et dﬁgit yaQBQ’fﬂSﬁj" %Th ' or gani ¢

/\ﬁxtr ,\%e dri Wenrwmoa
so9d |n VRCUg==ThehanegHGli ng in

m ni mal CH3CR conc. HCO (900 L) was added
stigred at 23 for 30 minutes, then theBentire
reaction was dipegfly purified on a Preparative C
rever sed- phaseOHPLC col um (eluent: 0.5% w v a
CH3CN; 1-40% CH3CN in 15 water over 20 m nute
gi ving am ne Exanple Bl (18 ng) as a |yophili
salt. 1H NWR (300 MHz, d6 DMSO .S: 0.89 (t,
1T6’>aséhﬂﬂn{ &8 aldbhydd 3§4230 ﬁ%) GAMEDH (~10.04By Wak added
2.98-3.03 (m 2H), 3.21-3.26 (m 2H), 4.18 (t,
homopiperidine (akathe>diethylafeimin®4 2Y0ul 4 HElacid). AZ0KNS 00 L) .and
%i(?e 71 (SZ 1H); WM& 25 (I\/H-s)« ngEzanple BJ V\gg Hi)
NaHBOAx) (807 wsg ) gery ¢estiue@sl, ahdithareddionwae stired &t @3 -C for 12
prepare Exanple BG ~except that tetrahydrofuran-3-ol

hrs. Ones thesed ction twaes détesmisddeio be domnipdete nsarg LM Briartd HEBLC

was reacted at 94 C for 2hrs. 128 WD 2009/ 005687
analy#CThe)spodspdaffdsse vappirified bgHPREP HRLE. All pgodugiractions

were combined, neutralized with an excess of K2COs, concentrated to remove
acetonitrile, and extracted with EtOAc (3 x 30 mL). The combined organic extracts
were dried with Na:SOs and concentrated to a solid in vacuo. The resulting solid was
dissolved in minimal CHsCN and conc. HCI (900 uL) was added and stirred at 23 °C
for 30 minutes, then the entire reaction was directly purified on a Preparative C-18
reversed-phase HPLC column (eluent: 0.5% w/v aq HCI + CHsCN; 1-40% CHsCN in
water over 20 minutes), giving amine Example BI (18 mg) as a lyophilized HCl salt.
1H NMR (300 MHz, 4° DMSO) 6: 0.89 (t, 3H), 1.32-1.40 (m, 2H), 1.54-1.64 (m, 6H),
1.75-1.77 (m, 4H), 2.98-3.03 (m, 2H), 3.21-3.26 (m, 2H), 4.18 (t, 2H), 4.27 (d, 2H), 7.35-
7.54 (m, 4H); 10.22 (bs, 1H), 10.71 (S, 1H); MS: 425 (MH*).

Example BJ was prepared using procedures similar to those used to prepare
Example BG, except that tetrahydrofuran-3-ol was used in the first step and the

reaction mixture was reacted at 94 °C for 2hrs.
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1H NWR (300 MHz, d6 DVsO) S: 1.81-1.98 (bd, 8H);
2.09-2.21 (m 2H); 3.01 (bm 2H); 3.31 (bm 2H);
WQ2@6/08688 (m 4H); 4.29-4.31 (d J= 6.0 Hz, 2HCT/ASBBY/007955
(s, 2H); 5.27 (bm 1H); 7.35-7.50 (m 4H); 10.45 (bs,
1H); 10.59 (s, 1H); M5 M{,0 (MH). 5 Exanple BK was
prepared usi ng procedurgfﬁz mlar to those used to

prepare Exanpl %
(tetrahydrofura < s used in the first

step and that the r@act’\' on mxture reacted in a

seal ed tube at 94 C for gjhrs: | \>>-OH ON
NBK I \' NV 10 1H NWR (300 D@ S. 1.58-2.01
(m 8H), 2.87-3.17 (m 2H), 3.37.3.35 (m 2H),

1Hq N@RSSO(?M&Q%I‘D% ef}lg;glf @%@H)’ﬁ ?)0092%2?8‘“( %1%25'2)1 (bm, 2H);

3.31 (b: 219); BS66- é?ﬁ nW@H)“&%MVﬁ*?d iy ?35"4‘@3((382?@35 gﬁ' (bm,

usi'ng”procedures s’'mTar to t ose us

1H); 7552780 QEB&%{)%&%& 0z0) 12029 %dQH%hat t hek@e}g@r opanol

was us inthe first tion
m xture reacted in a seal ed tube at 95 C for 9 hrs.
NH2 F3CF) NOH *--ONNF BL N~ 129 WD 2009/ 005687

AGHSROBR/ WA ai 282 dMrigs sietfildpVE@hoss used t
1.80-1.99 (m gﬁf?ars cl)jfhggf{g (O oy [0 Prepare

Examﬂlld)BG4e>8(§é t dhat2ithtraly Krbfdr382{yMmétHhnol wasuéed an ¢he first step
10.48 (bs, 1h), 10.69 (s, 1H; Ms: 472 (MH). 5
and thEx ahntpfe'ﬁcﬂm\ms(mreemc&nﬂ imsa sepled oalsdlatr ¥ GsfariZhas. t o
those used to prepare Exanple BG except that
cycl opent anol was used i he first step. NH2

O » \>_OH .
"H NMR (300 MHz, d® DMSO) 6: 1.58-2.01 (m, 8H), 2.87-3.17 (m, 2H), 3.37-3.35 (m, A

2H), 3.60-3.77 (m, 2H), 4.04-4.14 (m, 3H), 4.30 (d, 2H), 4.90 (s, 2H), 7.24-7.50 (m, 4H),
10.20 (bs, 1H), 10.39 (s, 1H); MS: 425 (MH?").

Example BL was prepared using procedures similar to those used to prepare

Example BG, except that 2,2,3,3,3-pentafluropropanol was used in the first step and

that the reaction mixture reacted in a sealed tube at 95 °C for 9 hrs.

NH,
NN '
F |)I\ OH
F
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| N \}-OH ON N BMNU 1H NWVR (300 MHz, DVSO) b:
1.54-1.67 (m 6H), 1.82-1.98 (m 6H), 3.01 (m 2H),

WQ@2®9/003687 2H), 4.29-4.31 (d, 2H), 4.89 (s, 2HCT/BESBB8/007955
(m 1H), 7.35-7.56 (m 4H), 10.49 (bs, 1H), 10 10.63

il LA 1 o
21, 40 @560 S APRNG. 298 REEH R BIREILY 0 11 s

472(Nﬁaéosm|on of the puring ring was not carried out).
NN IjIl" \>NN ON 15 BN 1H NWR (DVSO) S:
8.04 (s, 1H), 7.33-7.17 (m 6H), 5.24 (s, 2H), 4.31
(tJ45Hz 2H), 3.60 (t, J=4.5 Hz, 2H), 3.46 (s,

:
ol e B Pobttbingor s b o prpr

Examplel BQ, Bx@peUHaes; SopBrtahol was Ho6® i/ BRCfirst Stefpy. €par e
%? fe A exctg%lt tlfw@at Compound 2 was reactdgj directly

Wi t h 130 WD 2009/ 005687 NPGT/ US2008/ 007955 pyrrolidi ne
(and brom nati on _of tr}\? Rsition of the puring ring
was not carried \}—dHN ONNBO\ N

- oo

"H-NMR (300 MHz, DMSO) &: 1.54-1.67 (m, 6H), 1.82-1.98 (m, 6H), 3.01 (m, 2H), 3.29
(m, 2H), 4.29-4.31 (d, 2H), 4.89 (s, 2H), 5.32 (m, 1H), 7.35-7.56 (m, 4H), 10.49 (bs, 1H),
10.63 (s, 1H); MS: 409 (MH").

Example BN was prepared using procedures similar to those used to prepare
Example A, except that Compound 2 was reacted directly with 1-methylpiperazine

(i.e., bromination of the 8-position of the puring ring was not carried out).

TH-NMR (DMSO) &: 8.04 (s, 1H), 7.33-7.17 (m, 6H), 5.24 (s, 2H), 4.31 (t, J=4.5Hz, 2H),

3.60 (t, J=4.5 Hz, 2H), 3.46 (s, 2H), 3.27 (s, 3H), 2.75-2.30 (m, 8H), 2.40 (s, 3H). MS: 412
(MH")

Similarly, Example BO was prepared using procedures similar to those used

to prepare Example A, except that Compound 2 was reacted directly with
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1HNWR (DVMSO) 8: 0.33-0.34 (m 2H), 0.51-0.55 (m 2H),

1.20-1.23 (m 1H), 1.81-1.96 5 (m 4H), 2.96-3.01 (m
WQH)OQ/O%@‘E 3.28 (m 2H), 4.15-4.29 (m 4H), 5.BCT/{S2008/007955

7.40-7.59 (m 4H), 854(s 1H); MS: 379 (MH).

pyrrolﬁ%"ﬂaﬁi bEoiington of e 3-postiq et e P BhEE Bhe uishif cargied

out) except that pyrrolidine was replaced with the 10

" appropriate amine for each of these exanples. NH2 N
~O/\ jI . ">OH ONNNBP NF F 1HNWR (DVBO 5:
11.23 (br, 1H), 10. 69( 754736(m 4H), 7.10
(br, 2H), 4.87 (s, 2 4.27 (t, J=4.5
Hz, 2H), 3.56 (t : 340330(m 2H) ,

3.23 (s, 3H), 12901"‘ 250222(m 4H) .
MS: 449 (MH+) 15 NH2 N g , -CF3 BQH
131 WD 2009/ 005687 PCT/ uszoos/ 55 NVR (DVBO) S:

10.63 (s, 1H), 9.94 (br, 2H), 7°49-7.34 (m 4H), 6.94

RO gy g, (5 m , Bt ty ors

(m, 418D 963 @D (thS2H$H).25-Y88 (f¢ 2H)Vats-MN8 (mNab), N 37 (s, 2H), 7.40-7.59
(m, 4H), 8.54 (s, 1H); MS: 379 (MH?).

Examples BP, BQ, BR, BS, and BT were prepared using procedures similar to
those used to prepare Example A except that pyrrolidine was replaced with the

appropriate amine for each of these examples.

NH,

H-NMR (DMSO) §: 11.23 (br, 1H), 10.69 (s, 1H), 7.54-7.36 (m, 4H), 7.10 (br, 2H), 4.87. -
(s, 2H), 4.32 (s, 2H), 4.27 (t, J=4.5 Hz, 2H), 3.56 (t, J=4.5 Hz, 2H), 3.40-3.30 (m, 2H), 3.23
(s, 3H), 3.12-3.01 (m, 2H), 2.50-2.22 (m, 4H). MS: 449 (MH")
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10

15

~_ OHONNBRNN 5 14 NWR (DVBO) 6: 10.80 (s, 1H),
9.79 (br, 2H), 7.56-7.43 (m 4H), 7.05 (br, 2H), 4.92

WO 2009265687 4. 68-4.58 (m 2H), 4 28 (t, J=4.5 HzpCPHy2008/007955
3.83-3.45 (m 8H), 3.27 (s, 3H), 3.22- 3.13 (m 2H),

iR b b 30 el A 2
o 27 b S50 S 1,
ST * S 350 Laals B

MS: 428 (M#) NH2 NIl N\VOH ONNBT N 15 LNH

1H-NI\/R(DI\/BO) 6: 11.95 , 1H), 10.88 (s, 1H), 9.69
(br, 2H), 7.60-7.35 (m (1520 (br, 2H), 4.90 (s,
2H), 4.38 (s, 2H), 4. -NJ=4.5 Hz, 2H), 3.59 (t,

J=4.5 Hz, 2H), (3\/5\3);0/ , 3.26 (s, 3H. M

414 (I\/H+) 132" W0 20007 00668% PCT/ U82008/ 007955
Exanpl es BU and BV were epa St ocedures
@ Exanpl @ AC except

simlar to those used pref

t hat bi s(cycl opropyl net hyl) am e or

cycl opropyl met hanam ne was used instead of
H-NMRr(DMEQ) e 10.80KE, 1H), 9.79 (br, 2H), 7.56-7.43 (m, 4H), 7.05 (br, 2H), 4.92
(s, 2H), 4.68-4.58 (m, 2H), 428 (t, J=4.5 Hz, 2H), 3.83-3.45 (m, 8H), 3.27 (s, 3H), 3.22-

3.13 (m, 2H), 2.9 (s, 3H), 2.20-2.12 (m, 2H). MS: 442 (MH")
NH,

\
o2 >-or

'H-NMR (DMSO) &: 11.41 (br, 1H), 10.75 (s, 1H), 9.58 (br, 1H), 9.42 (br, 1H), 7.60-7.34
(m, 4H), 7.10 (br, 2H), 4.89 (s, 2H), 4.35 (s, 2H), 4.30 (t, J=4.5 Hz, 2H), 3.58 (t, J=4.5 Hz,
2H), 3.68-3.10 (m, 8H), 3.26 (s, 3H), 2.18-2.10 (m, 2H). MS: 428 (MH")

H-NMR (DMSO) &: 11.95 (br, 1H), 10.88 (s, 1H), 9.69 (br, 2H), 7.60-7.35 (m, 4H), 7.20
(br, 2H), 4.90 (s, 2H), 4.38 (s, 2H), 4.32 (t, J=4.5 Hz, 2H), 3.59 (t, J=4.5 Hz, 2H), 3.55-3.10
(m, 8H), 3.26 (s, 3H). MS: 414 (MH?)
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N ~I ~OH ONNBUNS5 1HNWR (DVSO) 5: 10.46 (br,

1H), 7.60-7.33 (m 4H), 6.80 (br, 2H), 4.93 (s, 2H),
wd2@9/003687 J=4.5 Hz, 2H), 4.29 (t, J=4.8 Hz, 2PYT/US2008007955

q, J 6 Hz, 2H), 3.58 (t, J=4.5 Hz, 2H), 3.26 (s,

iﬁ%ﬁnﬁiﬁéﬁ ﬁ{lézé_y] wg%re%)a%%i Elm’ng Eﬁ%cedﬂréégugk]fé t? ﬁlilose used
o preiloifralel’ S0t Whilicrat oty ortle S
e S

2.82-2.72 (m 2H), NH, t, J=6.9 Hz, 3H),

115100(m 1H), 0.58- (m 2H) , 035029(m

2H). NMB: 427 (MHH) 15NEx was _pr epared using
procedures si mq)ar/{\ NJSG to prepare Exanple
AC except that 4- (br th I)benzonlt ile is used to

al kyl ate Conpound 1 msguaad v

3- (bronmonet hyl ) benzonitrile, ubséqu@t ly, the

correspondi ng anal og of Corrpoun 8 was hydrolyzed to

H-NMR(( (jM BOI@z;@S@f 9x¥); 2607 33 (m, 4H), 6.80 (br, 2HD), 4.93 (5, 2H), 4.39
wet oxy hoxy).- 9H pur’i n-9-yl) et hyl") benzoni t fi |

(d, J=4v8 HRODE), fzg@@tt' Py LA 281 N3 b8 (4 0=bedid2HR b8 &eH 5 Hz, 2H),
correspondi ng

3.26 (s43K,5.052182-(@n, hm% L X2 (B-JE8:9H L Ry, at T X Y5 (8112H), 0.62-0.53 (m,
purin-9-yl)nmethyl)benzal dehyde was the reacted with

4H), 0i3$0.28 (1elj 4H). MB3381\Q:D99/ 005687 PCT/ US2008/ 007955
H2N N

»—OH
/o >_

5@

H-NMR (DMSO) 5: 9.14 (br, 2H), 7.50-7.28 (m, 4H), 6.71 (br, 2H), 4.92 (s, 2H), 4.27 (¢,

J=4.5 Hz, 2H) 4.05-3.93 (m, 4H), 3.58 (t, ]=4.5 Hz, 2H), 3.26 (s, 3H), 2.82-2.72 (m, 2H),

1.13 (t, J=6.9 Hz, 3H), 1.15-1.00 (m, 1H), 0.58-0.51 (m, 2H), 0.35-0.29 (m, 2H). MS: 427
(MH)

Example BW was prepared using procedures similar to those used to prepare
Example AC except that 4-(bromomethyl)benzonitrile is used to alkylate Compound
1 instead of 3-(bromomethyl)benzonitrile, and subsequently, the corresponding
analog of Compound 8 was hydrolyzed to 4-((6-amino-8-hydroxy-2-(2-
methoxyethoxy)-9H-purin-9-yl)methyl)benzonitrile without reaction with ethyl
iodide, and the corresponding 4-((6-amino-8-hydroxy-2-(2-methoxyethoxy)-9H-
purin-9-yl)methyl)benzaldehyde was the reacted with pyrrolidine.
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ONOH \' " NONBWO 'H NWR (300 MHz, DVSO) b:

1.82-1.99 (m 4H), 3.01-3.03 (m 2H), 3.24-3.28 (m
wWGR)09/0053859 (t, 2H), 4.28-4.31 (m 4H), 4.90 (BCT/RE008/007955

7.34-7.55 (m 4H), 10.59 (bs, 2H); Ms: 399 (MH). 5

TLR7 Reporter Assay p N tocol A HEK293. Assay 1. Cell

cul ture: HEK29 ceIIs tab,hytransfected with the

human TLR7 gen and 3\ H NF- kB i nduci bl e

| uci ferase report a vver bt ai ned from
I nvi vogen ( San 10 oN CA 2 medium fetal
bovi ne serum ( FBS), Penl cillin- ept in

c
(Pen-Strep), Blasticidin gad Zeocine Qggr/& from
I nvitrogen (Carlsbad, CA). The HEK29 LR7/ Luci f er ase

cell line was constructed by transfecting

e iRca MER DLl o S on SHRP Sarai(m, 5H),
3.59 (t2R3S 4 Ha e, G U-B20 (5 ) At 58 (G (D 130-52 fossPFRMS: 399

ML 10 pg/nL 15- Blasticidin and 5 g/nL Zeocin. 2. Assay
( )procedure: For the determ nation of the EC50 and Enax

TLR7 alues qf TLRY 8 nists in the reporter assay, 20 L
————g?%if—ég?—%%%%g&rati on of serial diluted conpound in
%ﬁé ure nmedi um was added to each well of a
A-H |d3Ag ear bottomed 384-well cell 20 culture plate
‘%1 H:Jng(Cornlng, NY). To this plate, 20 L of
ce cultur medi um cont ai ni ng 12, 000

'ﬁﬁﬁ%é -Eél'fgft'aH]é) frﬁﬁ%@teﬂ%ﬁtﬁ tW@%Hha%’ FORGGLdrie £REE p;\thyTM

well. The pla was then placed in 1 ncubator (37 C
NF- kl'ﬁﬁ)dg}ﬁ)le ddfdrase R drterilasrdid dre obffihed fdif Invivogen (San
i ncubation, 40 L of the pre-m xed lysis .
Diegopaire DMEsfRaR af&disuh Setd b vindbdiun® (FBS)s PahigflERsReeptomycin
i'nto each well. The IyS| s ‘buffer (5X) and |l uciferase
(Pen-&tdgﬁl Bhlabticidin wad Zdvichidredré from Bivitcegen ((Wadisbad, CH).) The
they were mxed at 2:3 (v/v) ratio 134 WO
HEK2280T3/REG&Teracd t¢JSHA6 8y &0at@BEructed by transfecting stably the

1.

HEK293/TLR7 cells with the pNiFty plasmid. Cells were grown in the DMEM/F12
medium with 10% heat-inactivated FBS, supplemented with 1X Pen-Strep, 10 ug/mL
Blasticidin and 5 pg/mL Zeocin.

2. Assay procedure:

For the determination of the EC50 and Emax values of TLR7 agonists in the
reporter assay, 20 uL of 2X test concentration of serial diluted compound in cell
culture medium was added to each well of a white, clear-bottomed 384-well cell
culture plate from Corning (Corning, NY). To this plate, 20 uL of cell culture
medium containing 12,000 HEK293/TLR7/Luciferase cells was dispensed to each
well. The plate was then placed in incubator (37 °C and 5% CO:) and incubated for 2
days. After the incubation, 40 puL of the pre-mixed lysis buffer/luciferase substrate
solution was dispensed into each well. The lysis buffer (5X) and luciferase substrate

was obtained from Promega (Madison, WI) and they were mixed at 2:3 (v/v) ratio
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i mredi ately prior to use. After 10 m nutes of

i ncubation at roomtenperature, the |um nescence
wa@nabsesms neasured using a VictorLight platePCPasm®08/007955

(Perkin Elmer, Wellesley, MA) with an integration

el B 0 POy OB i B LA Py, e
i LG8 0 U LB e AL B D,
Wele BB TR o g U el bRl v,

t 9 '
K e g s e S S A T

DiegoPCa3eiing BYAYIL Site BAYENEGYe &GN Y ghdafakiMumsizhsl fot@ach test
range of about 0.01 to about 1000, or about 0.1 to

compARU{EROGwa®hoaBalized wiith thead@imafDsignal forlthuipoRitivel @ntrol,
about 200, or about 0.1 to about 100, or about 0.1 to .

Resiqéited, drleachrplags sThd benceabiionSsfh caanpbasd thhteorabspidnds to
400, or |ess than about 300, or |ess than about 200,

50% obthd magirthhansighalis defithedoas theRCs.han about 50, or |ess
t han about 20, or less than about 10. 15 B. PBMC
ABwagompeunds wé the presdut irentiondetver NV ECHO olalues (UM) in the
stirmulation at 24 hours from hunman Peripheral Bl ood

range pbabaut0.84to abput 1G0BOr abeihg lith@beutpBdmtsabsfut Oxleto about 300,
present invention. The assays were run in _duplicate

or abayt OH & Fautt200ner abewd- ite ag%hw% aF absut Gldoabioys GRdar less

' f the present inyention were diluted from 10 M DVS

than ageugé%tqr gss than aboyh AP ATdReS %&é%%@doré}eﬁ%mqwgom 200,

i | ution

oo Bon G T 4 P e e 0BT B o

10 Chem Lett. 16, 4559, (2006). Specifically,
* cryo-preserved PBMCs were thawed and seeded 96 wel |

t wi th 750,000 cells/well in 190L/well cell
B. PBfr-er/ie(giAgsga-)ﬁ'hePBl\/Cs were then incubated for 1 hour at

BX%a%% vég/fe%duzggfgtg (?%@irgﬂ{%)gﬁpgﬁn‘ggs{%hgfa on & F5KNirs from

invention were a poi nt,

humafl ®efighegalB1bBE MBnohiitleaf t@ﬂ-(sz)olllﬁhgsth@’%Bﬁg)ounds of the
I ncubat ed at 37QC and 5% CO2 for 24 holirs an t hen

preserﬁtgfll{?é‘ﬁﬁ'oﬁ.t Th3A9s0 v 6fe AR GuphéAE WaB g—ﬁbﬁﬂy\lﬁﬂf@d dilution

ect1ng supernatant and storing the_ sanme at -80
curvesYTIRK e poe@ide lof Bie Passes srayedion whrd ditufeifraft1d gM PRISO

2009/ 005687 PCT/ US2008/ 007955
solution. Cell supernatants are assayed directly for IFNa and 1:10 dilution for
TNFa. The assays were performed in a similar fashion as described in Bioorg. Med.
Chem. Lett. 16, 4559, (2006). Specifically, cryo-preserved PBMCs were thawed aﬁd
seeded 96 well plates with 750,000 cells/well in 190uL/well cell medié. The PBMCs
were then incubated for 1 hour at 37°C at 5% CQ2. Then, the cdmpounds of the
present invention were added in 10uL cell media at 8 point, half-log dilution
titration. The plates were incubated at 37°C and 5% CO: for 24 hours and then
spinned at 1200rpm for 10min, which was followed by collecting supernatant and

storing the same at -80°C. Cytokine secretion was assayed with Luminex and
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Upstate multi-plex kits, using a Lum nex anal ysis
instrunent. |IFN EChrax value for a conpound was the

w@omeenmiesat i on at which the conmpound sti nul at eRICTYEHK2008/007955
| FN a production as determ ned using the assay method

R T T T o

fora Gty yRRtne %’693‘3?5%‘8%%% W oo §fin o i

IF“J“3F§dPo §@§H?e%g esgﬁéﬁan a%gnﬁggggdﬁ’g%rleggogaan

2PuitoriRAnd@bf 'tl’r’éﬁr%é’éﬁ? iny Ry RN ECHRS vhlR8 M) in the

or ess t out 400 an a

range'® %@Qboﬁf 0.1lt8 %ﬁoht@@ Oﬁb%gal:%ﬁﬁ 0.Pfo hss: 1,660) o@k&BBht @QQO about
| ess than about 50, l'ess than about 10 20,

300, oi‘ §‘§c$utt(hliﬁb abewt 100) or%'bo'u@@.sl fohiou@houér &o&ro.i ecsﬁbélmtam or
about 1. Exanples A, C, D F, J, NN R -W Y, A, AJ,

about AQ toAhoudU, oAless Adn ABouBEN0(RGr 1d3s tham db&ivt BEO0S or dshl than
ECrax values (nM of |ess than about 5. 136 WO

about 2008)/d316&3haRGHOUSB0084 10RO Han AWt 408, & kessrethin dbou 300, or
conpound of Forrmula | or Il: NH2Z NH2 R2 R | | /

less thl&)\ adb»uR20®\orl less thtain2abcBi1tNOB) ox ks )harLSdetlﬂO ORIéss tharf about

n X1 D(L1-R1l).. (L1-R1). 51 :
20, or iﬁr»arthm aboutcH), loy leﬁsdétpnmt Sadrt leﬁﬁéllaébiﬁbOWﬂerEmmP}eS A C
-, al kylene, substituted al kyl ene

D, F, JaN« &WeNeAIsAbsAﬁ ASAUaMEAVEAZ, BEBGy BEhand BM have
substituted al kynyl ene, carbocyclyl ene, substituted

IFN EEmasoralees (e o H’éﬁé}ﬂé%ﬁbpyt ene, or substituted 10
het er ocycl yl ene; D i s carbocyclyl ene or
het erocycl yl ene; each L1 is independently al kyl ene or
substituted al kyl ene;

136



each R is independently -NRAR5; mslor2; 15 L2 is a
coval ent bond, -NH, -0-, or -S; R2is H halo,

wa@bdoglopsesubsti t ut ed al kyl, al kenyl, substi t ut eBICT/US2008/007955
al kenyl , carbocyclyl, substituted carbocyclyl,

carbocyel yl al kyl , substituted carbocyclyl al kyl,
VVhatg?@pgp§§1, substituted aryl al kyl, heterocyclylal kyl,

substituted heterocyclylalkyl, 20 -C(OR6, -C(O OR6,
-C(O)NR7R8, -S(O OR7, -S(ONR7R8, -S(0)2R7, -S(ORT,

. - , - ' AR8; L3 is -NH, -0-, -S,
L. 'ﬁ%ﬁ%%%d &Forﬁf@}%@ﬁ I|-B'S( O -, or a covalent bond; R3
is alk substituted al kyl, al kenyl, f\ﬁ_'ubst,;\izt ut ed
al kenyl}, 2al kynyl, substituted al kynyl|, 2hef er oal kyl ,

substpy het er gal kyl , carbocycl yIN tituted 25
Rar b%yglli%‘é%?ﬁgcycl ylal kyl, mubstltule ¥

caﬂBocytIyNalk, hetreepcycl yl, \W2009/ 00568 (R0,
PCT/ US2008/ 0070%5) substituted het er ocycl ylx:@/
het erocycl yl al Ky or substituted heterocycly Ikylé
R4 and R5 are eacl'tRdmpendently H, al kyl, subst(toiRbd
al kyl , carbocyclyl, substituted carbocyclyl,

car bocycl yl dl kyl , substituted carbocyclylallkyl, 5

het er ocycl yl, substituted heterocyclyl,

loetacploarynd geludiically ,accsamabletaaltetb\emfewéey@nyl al kyl ,

- (O H, -%0) R3, -S(Q)R3, -s&g&m | -C(OOR3, or -

' & NRFRs-Onpliiyden, supstitutad atkyleperalkenylene substituted
nitrogen to which they are both attached, forma
subdkenylerg. alkynylanss substituge a}@m@m garbpsyglylene,

al kyl,, substituted kyl, al kenyl., substituted

al kéemtfmgqi%gpwﬁi@m Peieaocy Iyt subsBBEd) ky!
substjtute 1het"er oal kyl, carbocyclyl, substituted
car BOEYRIXAYCBSr bocyci yl al kyl, substit ut ed

SN ST SIS S g

TS ARy ST L g bt

%g%%%%#gqegeﬁgwg9iﬁﬁ‘l@! kyl, substituted

mis1or?2;

L?is a covalent bond, -NH—-, -O-, or -5-;

R?is H, halo, alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
arylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl,

-C(O)R¢, -C(O)ORS, -C(O)NR'RS, -S(O)OR’, -S(O)NR'RE, -S5(O):R’,

-S(O)R?, -5(0)20R’, or -5(0)NR"R,;

L3 is -NH-, -O-, -S-, -N(R?)C(O) -, -S(O)z-, -5(O) -, or a covalent bond;

R3 is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted

carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
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heterocycl yl, substituted heterocyclyl,
het erocycl yl al kyl, or substituted heterocyclylalkyl;

woroRPom8T R8, taken together with the nitrogePCT/0S2008/007955

whi ch they are both bonded, 20 forma substituted or
t het H | k tituted
U SRS BRI o SRaiul, Bl gyt e
carpl e\fgé?@lfllaﬁéh substituted carbocyclyl al kyI ,
ocC u

hete bstituted heterocyclyl,

a%ioﬁ{djﬁyg*é’éﬁmhe Qxﬂdér&??gétaﬂ%?ﬁt? ttﬁ'{l%‘qyé‘lky 2hi¥dcyclyl,

I's hal ogen,

subgﬁ AT e @gd,i&sk},dgy Bk éyclfl&ik%sub%ﬁttﬂ@ﬁ%?%é@dylalkyl

or su stltute oal ky IS anlnteger romo

5; titheed Rbice Dhewers85lyh A& 1VWRbstituted
2008/@%55 ] PEC{%%USZOOS/ 007? B(a) V\h%ﬁc 1ﬁ§'s “Gp-. D

EB-~C(O)RHBIWMRF2GHOLR 0C R3 -
I(}SC&S%THgb%]wr?ﬂ%q CR@) theg©?\lR4R5 I's not: ﬁl(?l? (gl©b-@ o

4- s (OHNRIRE @ror 4,4 di substituted piperidine or

pi perazine (2) -NHCH3; (b) Wien X is -CH2-, Dis
R“mhRthlesre tagetierdwithpheindiroger ne wHich Hiey ame Both attached,
CH3CH2CH2CH2O- or CH3- O CH2CH2- O, n=0, n¥1, then

nei foren aRabstittREd cananssibbgtuited thetbratkele;, substit ut ed

het erocycyl, substituted benzyl; and (c) Wen X1 is )
-Rig alkyd, $1§3521t6tqdwlkm/ ladkenylRa1bistituted al4yopbeubstituted
or CH3- O CH2CH2-O, n=0, n¥l, then NR4ARS is not

pyr RBIYL fgﬁtwaélzx/lr sulna(t@m@ﬁetﬁooaékyfrﬁérmﬁmrﬁxlbéfltuted
claim1l, wherein al ene qQr substitu

al kyP@%yC%éﬁaé‘PWHéaﬁﬂMq)&SHF% dgagbe fé/ﬁévlaﬁ%yip*eqtgmdyl
an al ubstituted with eor nor substltuents

se Subdirtted Berrre o Rettzona PRIt GF b, oy oy

het substituted heteroal kyl, cyano,
a2| Ster cﬁ%l%ﬂﬂfklkyl substituted al kyl, and 15

1 Oar.ndgﬁE L\ﬁenc?c’ Hﬁdgﬁénderlﬂ);r %F a?k)g(p Sﬁwsglrhg{eéiﬁgeﬁé fca%oagygﬁfl,

het gﬁﬁ&ﬁﬁﬁlt&{]@arbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl; or _

R7 and R®, taken together with the nitrogen to which they are both bonded,
form a substituted or unsubstituted heterocy'cle;

R? is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted
heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl;

R is halogen, cyano, azido, nitro, alkyl, substituted alkyl, hydroxyl, amino,
heteroalkyl, or substituted heteroalkyl;

n is an integer from 0 to 5; and

with the the following provisos:

138



10

15

20

25

20 L2-R1 of Formula I is -OH, Rl is -NR4R5; and R4 and
R5, taken together with the nitrogen to which they are

whodok/oetBached, form a substituted or unsubstPCTIUSZN08/007955
- heterocycle; wherein the heterocycle is a4- to

3&2@?’?%?%%?—%5 dckPhplyRae 223 PR dicictio- or Ch-
at 25 ﬁ;ﬁ:?ﬁ% @uégg P th’F %‘ﬁﬂﬁl@f{égt fat eg‘%sntuted or 4,4-
o A o B B o

S e T e

- 0- @MHJ@-IQHL(B)’ br C@-Is-@r@HS@HP-@‘ 'Hj=00fn=q| #hdn ﬂelther Rnor R®
wherei n Fornul a IS represented by Formula Ia: N

N R3rd s@ﬂutéd%‘ﬂk%,sﬁbﬁlﬂﬂtéﬁ hetdfocy @1, fibstituted benzyl I%nd

pharmaceutically acceptable salt thereof, wherein:

1(8) WYRRS! isRTH S, Bl is 2|5« pyridyldeef Re-Up-eid C&H@HzCHzCHzO- or CHa-
car bocycl yl, substltuted carbocyclyl, 10

car ﬁbé)}‘b@-ﬂzad)ky#o ragbstheh N Eﬂ{%smbbpycdo}jrlapigdrazyl, N(CHs)..
aryl al kyl, substituted arylalkyl, heterocyclylalkyl,
substituted heterocyclylalkyl, -C(OR6, - C(O ORG,

-C(O NR7R8, - S( O) OR7, -S(0O NR7R8 -S(0) 20R7, or
“Bieganporsd af gldim 1wvherei- |, - S, - N( R9) C( 0)
-S(0)2-, -S(O or a covalent bond; R3 is

s alleylene) onpRBtitutgckakiylene; Mﬂﬁr?%ﬁl@cﬁl@lﬂééﬁyﬂ alkylene
al kynyl, substituted 15 alk het er oal kyl
subsPmpises anatisylsne rybstituse B’d {ropne or Wﬁ“{bﬁtl@%?nts selected

car BOEy &8 iy Forsidons pEDeRy hy &reG ;{uﬁu&%}ﬁemamyl
het erl())sct}/tu@/ci he Q:?ct)eﬁi(yf aXlo,aallzlﬁfo, ni ro, aﬂ< bsrh%uted alkyl, and

combinations thereof.

The compound of any of claims 1 or 2, wherein:

hl is 1; |

D is D is arylene or heteroarylené;

L2-R! of Formula I is -OH;

R! is -NR*RS; and

R*and RS, taken together with the nitrogen to which they are both attached,
form a substituted or unsubstituted heterocycle; wherein the heterocycle is
a 4- to 6-membered monocyclic fully saturated or partially unsaturated
ring containing at least one hetero atom selected from N, O, and S; or a 10-
to 12-membered fused bicyclic fully saturated or partially unsaturated ring

containing at least one hetero atom selected from N, O, and S.
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het erocycl yl al kyl ; R4 and R5 are each i ndependently H,
al kyl, substituted al kyl, carbocyclyl, 20 substituted

w@ a00boe3s8t yl , carbocycl yl al kyl, substituted  PCT/US2008/007955

car bocycl yl al kyl, heterocyclyl, substituted

B hanah SREN L Mgl L ey

- CLQOR3 ffd and R5, taken together
mﬁ%ﬁktﬁé(%ap9665‘£$hﬁ%ﬂ?%%%§ﬁ are both attached, 25
forma substituted or unsubstituted heterocycle; 140
WD 2009/ 005687 PCT/ US2008/ 007955 R6 is al kyl,

Spis bty i, £y A e P by o o

heteroalkyl carbocycl yNH, substi t ut ed carbocyclyl,
carbocyclylalkyl, subst it ut,ed carbocycl yl al kyl

het er ocycl yl , SUbSt[EE{é gLagyclyl,
heterocyclylalkyU?\ Ntuted, 5 hgterocyclylalkyl
R7 and R8 are each Tndepend al'kyl , substltuted
al kyl, carbocyclyl,. substitut carbocyclyl,

car bocycl yl al kyl , substituted car clylal kyl,

het erocycl yl, substituted heterocyclyl,
heterocycl yl al kyl , or substjguted heterocyclylalkyl;
or 10 WAnd R8, taken together with the nitrogen to

VY £phatiedcatRallpticdinabrosalt fheteafangiebsint t ut ed or

unsubstituted heterocycle; RO is H alkyl, substituted
Ry FNRRPbocycl yl, substituted carbocyclyl,
carbocycl yl al kyl , substituted carbocyclyl al kyl,

H%tie Hhafkyly bubstithéed alkyddcarbetyalyle yabstituted carbocyclyl,

heterocyclylalkyl, or substituted heterocyclylal kyl, a
15 padboeyclytajkyl substitwted cprimgy okylatsy bayylakd, stdostltuted
hal ogen, cyano, azido, nitro, alkyl, substituted

al kgryla &rhﬁtytocysmlaﬂdfyl %@s@hﬁaﬁ Ferosyclylﬁélsylp t@@)&
heteroalgé and nis an integer fromO to

The & n&@)I\ER%Sm%O)%r (@Nw,.@(@w Oan%(O)ZNIVR"
‘L3 is -NH-, -O-, -S-, -N(R*)C(O)-, -S(O)2-, -S(O) -, or a covalent bond;

R3is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted

alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted

heterocyclylalkyl;

. R* and RS are each independently H, alkyl, substituted alkyl, carbocyclyl,

substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)R3, -S(O)R?, -5(O):R?, -C(O)ORS, or -
C(O)NR'RS; or

R* and R?®, taken together with the nitrogen to which they are both attached,

form a substituted or unsubstituted heterocycle;
140



10

15

20

25

R4 and R5, taken together with the nitrogen to which
they are both attached, forma substituted or

wan@alosicBt ut ed het erocycl e; wherein the heter oRgTIUS2008007955

a 4- to 6-nenbered nDnocycIic fully saturated,
ﬁ%ri% ekt B OR bl SRR A1keRD, SRS GoBdiruted
gléq%y%ﬂ }l’let(:-l‘.'l%a g e&ql esdsﬂet%lr:cg%iggi %a&%c&%ﬂ %}Hsﬁh?t@d |

["éast one

N e agﬂcny L

cl ak g &iru WP h8leRo&NFy INRERES 1%11&;1 tefdr om t he
ﬁlo @/ --I\I' -r

group consisting-o ~7 O
5 FhEterd j}jl IN ~NH, ~a F F ~ ,-NH N\ SN N N N N
O and 8. C rrpound of any of cl a| ms 1, 2 or 5,

VIeLrRi Re aﬂeoeﬁh ih8ePEHEE LR, iafk ], sdbdtitlitedSalRS L ichtB R cly], .
al kyl, carbocyclylal kyl, “or substituted

car b@bst&hyécatdﬂ)bcydpd casocb@cwmudyl Siibbﬁhltbdtceﬁb@dyld{yﬂalkyl

carbocyclyl, substituted carbocyclyl,

car hetestol:ydlgal kybstitatidas hetembq&lylahbmyq&qtyhlkgw or subgtituted
substituted aryl, 15 heteroaryl, substituted
het heteaogzyc;lylaﬁt}dr ocycl yl al kyl, substi t ut ed

heterocymﬁ/l al kyl, -C(OH, C(O)R3 -C(O OR3, or

R¥(apy\RY Raken together withybemdtrogeny wifick tagynarelbath bonded,

wherein: R2is H -C(OR6, -C(OOR6, -C(O NR7RS,

_ 5( fyromp substitytrkpremsgpstinoed hetesocyde; - S( 0) 2NR7RS.

142

R’ 1s H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted
heteroéyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl, a
protecting group, ora prodrug moiety; _

R™ js halogen, cyano, azido, nitro, alkyl], substituted alkyl, hydroxyl, amino,
heteroalkyl, or substituted heteroalkyl; and

n is an integer from 0 to 4.

The compound of claim 5, wherein:

R'is NR*R®; and

R* and R, taken together with the nitrogen to which they are both attached,
form a substituted or unsubstituted heterocycle; wherein the heterocycle is
a 4- to 6-membered monocyclic fully saturated, partially unsaturated, or
heteraryl ring containing at least one hetero atom selected from N, O, and
S; or a 10- to 12-membered fused bicyclic fully saturated or partially
unsaturated ring containing at least one hetero atom selected from N, O,

and S.
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WO 2009/ 005687 PCT/ US2008/ 007955 10. The conpound of
any of clains 1-3 or 5-8, wherein: -L3-R3 is -0-al kyl,

WO 0eopmodsst i t ut ed al kyl), -0-carbocyclyl, PCT/US2008/007955

-0-heterocyclyl,. -0- carbocyclylal kyl,
-0- heterocycl yl al kyl, or -0-al kyl ene-0O al kyl; and R2
is H 5 11. The conpound of any..of clains 1 7,

e in R IS 4R5 and
%géﬂeowroégé@ﬁ o e bR < 58 B he srop
qﬁ%ﬂ%\ﬁs@r ocycl e selected fromthe group consisting
O NN~ s~\NNO 10 FF N-b and 12. The
oundo any of glains 1-7¢ or 10, rein R is
@and RZN d R \@en o@zr m/\qe ni trogen
to il ch theﬁf}re bot tache rma ll\fmeter ocycl e
sel ected fromthe group”consisting: &f NN/l Na
H,gnd O NN. FsONN. 13. The conpound of any of clains

RON5, WheErgi ™ is \NR4R5; 143, WQ 2009/ 005687
PCT/ US2D008/ 0079455 is ) R6, 7 C(Q) OR6,
-C(OWR7R8, -S(0)F0R7, or -3(OQ@NR7RS; is -0-; R3
is al kyl, sSubstitduted al kyl, heter oal kYl F substi t ut ed
het er oal kyl, carbocyclyl, het er ocycl yl, ,

c?r bocycl yl a}ik% het er qﬁyc al kylg<
SHM G G R e
. ‘ -
5’;\ ‘:‘J\N X J#‘J\N N
'\I;/N\> , OQ ) Q@ , and 5

The compound of any of claims 1, 2 or 5, wherein:

R! is NR*R5;

R*is H, alkyl, substituted alkyl, carbocyclylalkyl, or substituted
carbocyclylalkyl; and

R® is alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, éubstituted carbocyclylalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)RS3, -C(O)ORS3, or -C(O)NR'RE.

The compound of any of claims 1-8, wherein:

R? is H, -C(O)RS, -C(O)ORS, -C(O)NRRE, ~5(O)OR?, ~S(O)NRRE, —S(O):0OR’, or
~S(O):NR"RE,
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5 R4 and R5 are each independently H, alkyl,

substituted al kyl, carbocyclyl, substituted
wa@anboa3sst yl , carbocycl yl al kyl, substituted  PCT/US2008/007955
car bocycl yl al kyl, heterocyclyl, substituted

10. W\t er(gt%cl}]éfl fhet erfocgclﬁy_i gl%(y%isﬁgﬂbst | tO;Jthd - 5(0) 2R3,
R e Cathnt b ST s ey s S Bfiprocyayt -
carboﬁé@@%@%?/cw%?@ﬁeﬁ%ﬁzﬂ?a’“ -Gl iisOrigLhel |,

rein -L3-R3 is - OCH2CH2OCH3, - OCH2CH2CH3,
- CH2CH3, -Oi-butyl, -0-cyclobutyl, - 15
5 0-cycl opentyl, -OCH2-cycl opropyl, -OCH2-cycl obutyl,
- OCH2CH2 cycl opropyl, -OCH2CH2CH2CH2CH, - OCH2CF3,

11, -TRFRGHRGEAd of GHRSHREHRCED, wiRein R is NR'RS and R* and RS, taken
(tetrahydrof uran-2-yl) net hoxy, and R2 is H 20 15. The
Ctopeiendvith tied Aitfodeh toMvBi@ thelf areDoraARaclked] {BAmaneterocycle
R5, taken together wth the nitrogen to which they

agededied froat tlae prsip E@isistinghef:er ocycl e selected from
the group consisting of: NUN N N ON NN~ s~\NN O F F

144 WO 2009/ 005687 PCT/ uszo 007955 NN p .&nd 6.
The corrp of cIMi ergin RN NR4R5 ™ind R4
and n ,tog r W|t ritr £0-wh Ntbhey

are both attached, forma heterocycle selected 5 from

the g on stlpgo NN LDss,.,\sNa .~~ N\ N
and "@}/The corﬂg)ru d of gkalmﬁw V\iﬁﬁ Q-LS-RS

10 F F
(o) Z ., \\/b , and

12. The compound of any of claims- 1-7 or 10, wherein R is NR*R® and R* and RS,
taken together with the nitrogen to which they are both attached, form a

15 heterocycle selected from the group consisting of:

f*‘\NLj ’&D ) ;“\O

13.  The compound of any of claims 1, 2 or 5, wherein: |
R'is -NR*R5;
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14.

s - OCH2CH2CH2CH3, - OCH2CH20OCH3, - OCH2CH2CF3,
- OCH2CH2CH2CH20OH, or - 10 OCH2-cycl opropyl. 18. The

w@oimposss7 of claim 1, wherein Fornula Il is repCEESEWTSS

by Formula Ila: NH2 /R NN R3O L3 NN-(R1O)n R1

U 8L EOR IR s CRINRRESIDREN®, ST SORTRERS

l,kyl ~ .al kenyl , substltuted al kenyl , carbocycl yl,
subst|Vuted carbocyclyl carbocyclylalkyl, substituted

TERIR Yh E  B EAEB rec.

PCT&')Q%%QQ’%Q%? NR%E&Q%%‘%E#@@ alky C%% 8 RS; L3
IR arfdRs areoeach 1§de eM@%)f(—p)saakbyslt %%ggted ﬁk? carbdtychyl,

coval ent bond al k

al k@ﬁb(étltu%tbﬁéﬂbb a1, dakisstyiclylal Yrsytbsnﬁubatdatw lyl8lkyl,
al kynyl , heteroalat ? substltutgzdg het er oal kyl , Gelylalky
car h@f@f@ty/dl 1, subﬁttutad hdterceyddylc fieterbeyclylalkyl, substituted
carbocyclylalkyl substi tuted carbocyclylalkyl

het hemycyqulalk)dutﬁ(ﬂ)t-bt-éicjom’t S(@)Re-B(O)R?, -C(O)OR3, or -
het erocycl yl al kyl , or substituted heterocyclylalkyl;

R4 é?rﬁ@)NWR? @reach independently H, alkyl, substitut ed
al kyl, carbocyclyl, 10 substituted car bocycl
dﬁ“r&mﬂi&ltykm kagethenyithi theratrogen b@mm Itlaﬂ!)kyte both attached,
het erocycl yl, substituted heterocycl

het &9tae peupstitutgd orsussbstitited et@péydeyclw al kyl ,
-C(OH -C(OR3, -S(OR3,-S(0)2R 3 1 -C(OOR3, or -

C(O NR7R8; or R4 and R5, taken together with the

i pound Gt afty of (Hints 3725 vihdrdfn S re

is -OCH2CH20OCH3, -OCH2CH2CH3, -OCH2CH2CH2CH3, -O-i-butyl, -O-cyclobutyl, -

O-cyclopentyl, -OCH:-cyclopropyl, -OCHz-cyclobutyl, -OCH2CHo-

cyclopropyl, -OCH2CHCH.CH-OH, -OCH:CF3, -OCH2CH2CFs, -OCH2CH2CH:CFs,

or (tetrahydrofuran-2-yl)methoxy; and

15.

R%is H.

The compound of claim 14, wherein R! is NR*R® and R* and R°, taken together
with the nitrogen to which they are both attached, form a heterocycle selected

from the group consisting of:

AR A A Ay
= SN GRS WA & |
;H\N 1-‘JJ\N/\I/ s"J\N J:H\N
SE ol

FF
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15

15 forma substituted or unsubstituted heterocycle; R6

is alkyl, substituted al kyl, al kenyl, substituted
wa@bkdoeydes7 al kynyl , substituted al kynyl, het erp&l/kg1008/007955

substituted heteroalkyl car bocyclyl, substituted

car bocycl yl, carbocycl IaIkyI substit yted
carbocyclylaﬁk het cIyI subs

het er ocycl yl , rocyc yI or sub ti uted 20
heterocyclyl > R7 ano re gaeh | endently H,
al kyl, substituted aIkyI bocyclyl stituted
car bocycl yl carbocyclylalkyl substltuted
carbocyclylalkyl, heterocyclyl, substituted

het er ocycl yl , heterocyclylalkyl or substituted

16. hﬁiﬁﬁé&ﬁégh}{{i%ﬂﬁﬂl P4 v%ﬁen% n ﬁ%‘Ri Qr% ge%sh ?a{l?en to mgether

rogen o 'whi ¢ ey are bot

EH%& ﬁ%*’??} 8(% \é\gﬂgljllj E%%y éﬂcé; ?&)’ a ReterScydle selected

stitute
q%ﬁ%lé%r%hg coﬁ@fs%g)’&l ylal kyl, SUbSt i tuted

car boc terocyclyl, substituted. 146 WO
2009/005687 PCT/U§2008/OQW955 het grocycl yl,

het erocycl yl al kyl , subsNriyt ed ‘he er cyclylalkyl a
protecting group, a pro noi et Ois halogen,

cyano, azido, nitro, alkyl, substituted al kyl,

hydr oxyl , anipm, heterqgik , _Or substituted
heteroal kyl ; antt’5 is 0,N1, 72, ~19. The
conmpound of cl ai wher &i ¥ aﬁﬂ is NRARS; and R4
and R5, taken togethé? W th |t he nltr%gen\to whi ch they
are both attached, 10 form a substituted or
unsubstituted heterocycle wherein the heterocycle is
a 4- to 6-menbered nmonocyclic fully saturated or

17. pﬂ{é é&}hgéﬁui-lascﬁtc%ﬂ{ 6 wHdrBgr qomgai ning at | east one

hetero atom selected fromN, O, and S; or a 10- to

is -OC%%OW@%,]C @tﬁ%(‘?ﬂ{%@:ﬁc @@Hz@}ﬁ@?k” qumZCHZCHzOH or - |

partially unsaturated ring containing at |east one
OCH:h§tRipropyRm sel ected from N, 0, and S. 15

18.  The compound of claim 1, wherein Formula IT is represented by Formula Ila:

NH,

R3\ 3/,\/|j: R10)n
LQ&

ITa
or a pharmaceutically acceptable salt thereof, wherein:
R!is -NR‘R5;
R2?is H,'alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,
substituted earbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,

arylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
A ’ 145
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20. The conpound of claim 19, wherein the heterocycle
is selected fromthe group consisting of: NNNNF

wapooomb3eBy I "' N NF F N O and 20 21. The conppurusSmhs/007955

claim 18, wherein: Rl is NRAR5; 147 WO 2009/ 005687

car b6 TR SRR iR GRBRER R arsiEn DR s -
gyclyl, substituted carbocyclyl,

car §g§g§ﬂ{1{3’ﬁ I kyI substituted carbocyclyl aI kyl, aryl,

SIS o0 261 N RBACR Ko S U8EYL B S8R Bl

e %%fﬁéfeaﬁ L e s Ry 2ty M, pstituted

Subgmg&gﬁ e}t?et@%dsmk 1 distitted ﬁ%%élkgr %Qrt%é&%ﬂbl,' substituted

carb 10 subst I tuted carbocytl

carbp M'y@'dé)’ﬂ)@ wqalldyq @mu@@t@am& cﬁhlﬁﬂiyl h@tébﬁcyclyl

substituted aryl, "aryl al kyI substituted daryl al kyl ,

het ebastaked Bbleybeydyl, hewstyd 1het qitntircled al kyl .
23. The conpound %};@%ny of %}I}ajldlﬁsﬁ@w 22, wherein: 15

- L3hBRrosyclptaliklyl or -0-al kyl ene-O-al kyl . 24. The
conmpound of claim 18, wherein: R is -NRARS5; R2 is
dR%arid Re ateseddhuinddpendently B, ladkyl] subssfitateidt alkgll carbocyclyl,
al kenyl, cyclylal kyl, 20 substituted cyclyl al kyl,
cy ¢ bybstitigéditapocydybsarbaayelylatkyl yudiskigutat kytbocazrcwlalkyl
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)R?, -S(O)R?, -S(O)2R3, -C(O)ORS, or -
- C(O)NRRS; or

R* and RS, taken fogetﬁer with the nitrogen to which they'are both attached,
form a substituted or unsubstituted heterocycle;

Re¢ is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl;

R7 and R® are each independently H, alkyl, substituted alkyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocycly], substituted heterocyclyl, heterocyclylalkyl, or substituted
heterocyclylalkyl; or

R” and R?, taken together with the nitrogen to which they are both bonded,
form a substituted or unsubstituted heterocycle;

R®is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,

cafbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl, substituted
146
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21.

substituted aryl, arylal kyl, substituted aryl al kyl,

het erocycl yl al kyl, or substituted heterocyclylal kyl ;
wh3000505687 ; R3 is al kyl, substituted al kyl, PCT/US2008/007955

het er oal kyl, substituted heteroal kyl; and 25 R4 and

e T
W0 BhSFG08 a0 R TRIFTEROREE 12 is & coval ent

253 hotPBEn 550, RS ARG -alied, s{BRERIPAGE VAR Fino,
5. Rt g e B N N F 1 R

M#%0,1,2 0r3.

The compound of claim 18, wherein:
R! is NR*R5; and
R* and R5, taken together with the nitrogen to which they are both attached,

_ form a substituted or unsubstituted heterocycle; wherein the heterocycle is
a 4- to 6-membered monocyclic fully saturated or partially unsaturated
ring containing at least one hetero atom selected from N, O, and S; or a 10- -
»to 12-membered fused bicyclic fully saturated or partially unsaturated ring

containing at least one hetero atom selected from N, O, and S.

The compound of claim 19, wherein the heterocycle is selected from the group

consisting of:

The compound of claim 18, wherein:

R!is NR‘RS;
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22.

23.

24.

25.

NNH2 )I \>>OHp NNNN-CHONN/-N FF F 149

WD 2009/ 005687 PCT/ US2008/ 007955 NHZ2 N N NH2 N~OH M
WO 204900568Y G 1, iO-~O- NN No F F F NH2 NH2 PaI/USNo$07955

N-i0~/~O-N N~OH /O-\O1l NNOHNNo NH2 NNO\>O0H -

P kM e M L SR RN oot
and

RS is carbocyclyl, substituted carbocyclyl, carbocyclylalkyl, substituted
carbocyclylalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclylalkyl, substituted heterocyclylalkyl, -C(O)H, -C(O)R?, -
C(O)OR?, or -C(O)NRRS.

The compound of any of claims 18-21, wherein:

R? is alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocyclylalkyl, or
substituted heterocyclylalkyl.

The compound of any of claims 18-22, wherein:

-L3-R? is —O-alkyl or ~O-alkylene-O-alkyl.

The compound of claim 18, whefein:

R' is -NR*R5; |

R?is alkyl, substituted alkyl, alkenyl, substituted alkenyl, cyclylalkyl,
substituted cyclylalkyl, cyclylalkylalkyl, substituted cyclylalkylalkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heterocyclylalkyl, or |
substituted heterocyclylalkyl;

L3is -O-;

R is alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl; and

R* and R5, taken together with the nitrogen to which they are both attached,

form a substituted or unsubstituted heterocycle.

The compound of claim 1, wherein
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NN-OHII \'\ -OH~O-,,0ll NNON N ON 5 150

WO 2009/ 005687 PCT/ US2008/ 007955 NH2 NH2 N N N~-OH N
W(N2009,@D$6S‘N N\ NI'\'' N / / O C NH2 NH2 | N ACDUS2008§07955
-OH _ N>-OH ONONN/ N,Db--~No NH NH2 N NN

N} iIsa coNCPent §Ond and\R @ (I)\}O ha1|<\)|H2 NH2 N N

26.  The compound of claim 1 selected from the group consisting of:

NH,

S suss

NH,
I N N\>—0H
N
)N|\ T d—on O N
E ,
F FF
NH,
NH
axy! 2
| >_—OH ~Z N
O)\N N /"L | >—oH
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NN~ONNO NNN NH rj NNJill, ~ONNO\ N3 5
/ 151 WD 2009/ 005687 PCT/ US2008/ 007955 NH2 N N NH2 N
WOR@IMNST , ~/ ~O JI 1, N N>=p | Noml NH2 N N NHECT/QB20bB/007955
ONNN \>OHp NNN--\ N2 NNN2 OHN ~O-—~O-N
NN\>'-\”—('}|ONN NHOH N N NH NH, |
2

o)
NN
NN @ |)I S>—0H
oy )\\)’\I,\P——OH X O)\N/ N

NH, NH,
N N
N
I >—OH | »>—OH
/O\/\OAN N /O\/\O)\N N
NH,
N
N| »>—0H NH,
N

NH, NH,
N
F N~ N N™ SN
| D—oH l >—OH
E’}(\o)\\N N>_ NQ /O\/\O)\N/ N
F
NH, NH, |
N NN
| S>—0H L >—on
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N, N NH2 O FOHN N/ NFONN\>p H F NNNO

152 WD 2009/ 005687 PCT/ US2008/ 007955 NH2 NH2 N}-OH O
wOReo9 68O N CN N N NH OH G NH2 N NH2 /- / p~\PCT/USN08/007955

N~OH N N>==p NH ~-1 NCJ NH2 N2 NNN }-OH~ ONN

ONNGGNHR2 N2 N \ -Br p~\ Jj Ngg;OH ONNp NN

/[~ F N N F 153 WO 2009/ 005687 P L'J\?ZOOSI 007955,
NH2 N
\>_ >——OH
RS KQ\A

“NH, NH,

Howoxﬁ -on u *ﬁ —on

“@Q ‘oo

NH2
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O:0H~Jj 1-10,-,-",0 NN HF NN, NH2 NH2 \ OH }-COH

p~\ 1 N/ ONNNN f \,,NH/NH NH2 NNH2 iO~ ~N
WORMPIBDIGSN-O OO0 NNH NH2 ONH2 IN N ~O N PCTUSI68/007955

I N\>OH ~-0O-~O1 NNNNQF N~ 154 WO 2009/ 005687

PCT/ US2008/ 007955 NH2 ONH2 p N N~ W N N~ ~O

1-10"- " ~ON NNNN/ " N N/
NH
2 / /o\/\o)\\ N

|
N

N
/
NH,
OH N
D/\O/k\.N N )N|\ Y—0H
/\/\o N/
ON N/\\o ,
\
NH,
N NH;
\
| - >—oH
/\/\O N N
NH OH
=y
) N\;N
NH,
N7 N NH, o
K | >—oH N I~
X\O)\\N N )NI\ A >0 ”
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NH2 NH2 NN OH /-p~\ONN-OH O NN NH N bN

NH2 N N Yo NI

N
WORDOs6ENI N~-p N N~O 0"~O N N ip-,-"pN N
WD 2009/ 005687 PCT/ US2008/ 007955 NH2 O N
YO NNy N i 0'~O 1 N N-O~O~~,@|4IIIN N>==
NH2 N p-\ N OH N Nb-OH 1 N

NN N)—OH

vﬁo)\\N

N~ S—0H
A\Ao)\\N e

0 NH2 O
N G G NH2

NI~\ O\ OH /~/~p N N
NC INOT/U$2988/007955
H2 \ Ox N N
p No No NH2
ONNN NFNF F
NH
2N/——
N
A J =0
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i O-/~ N>-OH p~ N-OH ONNONNo NH2 NH2 N>-OH N
N>OHONNpP NN N 156 WO 2009/ 005687
WESDHBIE08/ 007955 NH2 NH2 N N~ N - OH O ~- OHPCINUSRODS/M7955
NNN N2 N2 N-j 0, N---OH ON-OH NNN NH
N -- -\ \yyNH2 N N NH2 \>(}INNNN%-INNOI\U, 157
Hp

WO 200 /505687 PCT/ US2008/ 007955 NH2Z N N |1
)\ \>—0H /k \>—0H
F
N/\iF , N )
H \\/N\
NH, NH,
|)j: S>—OH »—O0H
/O\/\ O)\ N/ N>_ /O\/\ O)l\ N/ N>—
N ) ’ N/\\NH ’
\__NH _
NH
2 NHp . —
N N>=O XN
| N
ooy N o

NH, EL )\ NH,
NN o N
I H— N~ \>
/O\/\O)\N/ N /O\/\0)\\N | N on
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\>>OHO/~ONN- OH ONNN 11 0 NH2 NH2 N N~CH N

NFNO ONNONNO-NMNM NNLd>NM1N O O, and
WORIDIN0IE87\--OH O N N C N or pharmaceuti cal | yPCT/US2008/007955

acceptabl e salts, solvates, and/or esters thereof. 5

27. A conpound of Formula la: NH2 NL NR3 )\\> -OR2

L3 N NNHZ (R10)n R— la or a phar uticaly
accep I S&|>‘,—OSO| vat e, and/ or € N he ,
o wher gi n:| i\‘éBOV\D 2009/ 005687 PCT/ |JS2 08)>6GD7955 -L3-R3
IENATS OCH3, - 0OCH2 <2 H2 CH3,

-Oi-butyl) -0

NH,

= NH

N H
Y/ ’ J ltl
O ———
NH, O}; >_ NH,

= N 0] = N
Y- Lo

/\/\O NS N /\/\O \N N

NH, — NH, o
| o} »—0
O _~ O)\ N/ >= O~ O/”\ N/ N>_
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cycl obutyl, -0-cyclopentyl, -OCH2-cycl opropyl,
- OCH2- cycl obutyl, - OCH2CH2- cycl opropyl,

WO QOBPEETCH2CH20H, - OCH2CF3, - OCH2CH2CF3, PCT/US2008/007955
- OCH2CH2CH2CF3, or (tetrahydrofuran-2-yl)nethoxy; 5

RRis H nis 0, R is -NR4R5; and R4 and-R5, taken
together with the nitrogen to \/\hl(m,the %oth
attach 'a? for a fieterocycle seledté oMt he group

d
PNS NN u Na 'MWA N~N 10 28. The
F>—c<Pa| m 27 whes®i n L;J{iﬁ =8cH2 CH2 CH2 CHB,

con‘p und o
O O3, - OCH2CHRCF3, - ocPecbcricreoH, or -
OCH2 cycl gpropyl. 15 29. The conpoynd/of claim 28
\3-R3 is - OCH2CH2CH2CHS3. . The compound
of any clainms 27-29 wherein R4 R5, taken
toget her \wi t the nitrogen to which\th are,both
attached To¥m A heterocycl e sel ected fr“é@t he 20
group consisttng of: NN- NN- L: and 31. The
conpo of claim1l selected fromthe group consisting
2009/ 005687 PCT/ Us200B2 007955 NH2 N N~- CH
N A
N o N Yo
/O\/\o N~ N
Q , O
F
g F
NH, NH;
N N
| N—0H | >—OH
O~ - O~y
S ol
NH, NH,
N\>_ N
| OH \ OH
/O\/\O)\N N /O\/\O)I\ N N>_
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I N ~--OH N Nand N or a pharmaceutically
acceptable salt, solvate, and/or ester thereof. 32. A
w@b@emesseut i cal conposition conprising: 5 at | PEEUSIOZ007955
conpound of any of clains 1-31, or a pharmaceutically
acceptghl e salt, solvate, and/or NigsSt er thereof; and a
phar ma éﬁtlcally acceptabl e carri or ex0|p|ent 33.
rageut i cal composi tion Nf%ﬁi#{ further
o_sonplli silng7~ Wb at | eastoone. addl ti tive agent.
- 340 Té phar maceut i cal conpos 0 Ia|n133

wher ei n; e at | east one addltlon- active agent is

romthe group consisti i nterferons,
or its anal ogs, HCV NS3 tease inhibitors,

al pha- I sidase 1 inhibitors, hepa$ prot ectants,
nucl eosi de Mr ducl eoti de inhibitors ofN NS5B

pol ymer ase, f- nucl eosi de inhibitors of HCV NS5B
pol ymer ase, NS5A i nhibitors, TLR- 7 agoni sts,
cycloghiy!lin inhibitors, HCV IR i nhi bitors,

phar macoki neti c enhancers, and otfiér drugs for

t r eafd , or mxtures ther X280 35. The

o. phar jacgut vc&Ht conposi tign of cllai 3% CQkherein the at
N . .
| e@5t WneN addi tional act™we @gem i8 selected from
t he group consisting of: 160 WO 2009//005687
PCT/ §/ 007955 (1) interfero | ected fromthe
gr oup ¥5i sting of pegylated ri  pha 2b
(PEG I ntnon), pegylated rlFN al pha Ra ppegasys),
r1 FN- al pha (Intron.,A), rlFN alphahggp'\gfenon-A),
interferon gkﬁg? (MOR-22, OPC-18, Al fater0One,
Al fanative, tiferon, subalin), interferon
al facaogy,l (Infergen), interferon al pha-nl (Wellferon),

5 inteffeeron al pha-n3 (Al feron), interferon-beta
(AM?TfX1 -8234), interferon-o Ha
N

O NS
v 0~ \ | >—OH

R v

N<j ’
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(omega DURCS, Bioned 510), al binterferon al pha-2b

(Al buferon), IFN al pha-2b XL, BLX-883 (Locteron),
w®26030&b87 gl ycosyl ated i nterferon al pha-2b ( AW€ED053008/007955

PEG Infergen, PEGyl ated interferon l.anbda-1

(PEGyl ated IL-29), belerofon, and m xtyyes thereof;

10 (2) ribavirin e its anal ogs sele t éd fromthe

group consi sting i P}%aw rin (Rebengm pegus)

taribavigin ( amldi QHangb i x¢ (3)

HCV NS3~ M{\GBJ\NnhI itors se nﬁt he group

consi sting of boceprevir (SCH 503034, 4 ,

tel aprevir (VX-95 TMC435350, BI-13 _

MK- 7009, VBY- 376, 500, BMs- 790052, \B\ 605333,

PHX- 1766, AS-101 5258, 15 YH5530, YK55

| TM\- 191, and mi xtures thereof; (4) al pha-§ ucosi dase

1 inhibitors selgciled fromthe group consds®ing of

celgosivir (MX-3 ), Mglitol, UT-231B, amd m xtures
thereof; (5) hepatoprotectants selected fromthe group
consi sting of NHDN- 6556, ME 3738, LEBHB4451, silibilin,

MtoQ and nj r thereof; 20 (6 cligosi de or

nucl eoti de linhipi dergHof HCV NS5Bpol oe sel ected
)‘u SI sting- N 8 (J4QH8)

I DX184 | DX- 102 CX- 4678, val opi ci t abiyneo( NW-283) ,

MK- 0608, and ures thereof; (7) nucl eosi de

i nhi bitors of NS5B pol yner ase s§ ed from t he

group consisti of PE 68554 VCH-

JTK- 652, MK-3281} BY- 8, 25 VCH 222 pQ 48

ANA- 598, G.60667, 728, A-63890, A- 48 - 48547,

BC 2329, VCH 796 () Vi r) GSK625433, o ;k‘\l941

XTL-2125, GS-9190, an xtures thereof; 16T-WD.and

2009/ 005687 PCT/ US2008/ 0079g8 (8) HCV NS5A i nhi bitors

sel ected fromthe group congi%ti ng of AZD-2836 (A
831), A-689, and m xturespn |ég) TLR-7 agoni sts
sel ected fromthe gro cdnsikst i go f ANA-975, SM
360320, and m xt ufes”t héFeoN; (1Q). cyclophillin

i nhibitors selected fromthe grosi sting of
DEBI O 025, SCY-635, NI MB11l, and ures thereof;

O

or pharmaceutically acceptable salts, solvates, and/or esters thereof.

.
4

27. A compound of Formula Ia:
NH,
NN

HI >—0—R?

RUANN o (RY),

\_Q'
R,

Ia

or a pharmaceutically acceptable salt, solvate, and/or ester thereof, wherein:
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(11) HCV IRES inhibitors selected fromthe group
consisting of Ml -067, (12) pharnmacokinetic enhancers

W@ eieobd7 from t he group consi sting of BAS- 10BCT/US2008/007955

S_PI -452, PF-4194477, TMC-41629, roxythromycin, and _

R SRR e O ey PR SRR B H 7 By, -o-
o ORFobGA AP lpp B VRIS bR ATty -

oaeb CHi TS ABptons STREICAICRTE SRty T

NO‘/( )%@ﬁ Ht 2 »CFs! 1 - ;
4065, Bi/csﬁg%%%gg,@%gs@%%%f %&%ﬁ?ngi%r ZII%%)Z ﬁg%holxg ’

(NO1#538) , Ogl uf ani de, VX-497 (nerinepodib), and

m xtures thereof. 36. A nethod of agonizing toll-1like
repeptor 7, conprising: contacting a cell having a
toll-like receptor 7 with an effective anount of a 20

RIrpoNRIRSfarahR* ahd R°atakentogdtheowwith fHeamitrupent tooghich they
acceptable salt, solvate, and/or ester thereof. 37. A

c omharenbd thoattquihed pforen biletéroageletseleatak freimthe grougp consisting
first pharmaceutical conposition conprising a conpound

of afiy of 25 clains 1-31, or a pharmaceutically
acceptable salt, solvate, or ester thereof; and b) a

second pharmaceuti €% (:orrp<€5'§ri\l {on c rising at | east
one additional acti\{e]agent ! sej ected from the group
consi sting of 162 009/ 005687 PCT/ 08/ 007955

interferons, ribavirin or its anal ogs, HCV NS3
pr ot ease i nhi bitdrs al phat [ dzé\;e 1 inhibitors,
hepat opr ot ect ant s,N nugl eosi d§ or[ nu e

i nhi bitors of HCV pol yne e,af‘mion-%%gheosi de

i nhi bitors of HCV NS5B pol yrmer ase, HCV A
inhibitors, TLR-7 5 agonists, cydophillin inhibitors,
HCV | RES i nhi bitors, pharmacokinetic enhancers, and
ot her drugs for treating HCV, or m xtures thereof. 38.

AREYoAPBRAL W claiHD3Y Wiidrain yLag® descri bed herein. 10
39. A conpound as described in any of clains 1-31,

is -OGLICHATHIGH!, yOTHASH eO ChRd-O0e€HCFg d OCHCHEGHeAH-OH, or -

OCHz-cyclopropyl.

29.

30.

The compound of claim 28 wherein —L3-R? is -OCHCH.CH>CHs.

The compound of any of claims 27-29 wherein R* and R, taken together with

the nitrogen to which they are both attached form a heterocycle selected from the

group consisting of:

31.

N # L N

The compound of claim 1 selected from the group consisting of:
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40. A new pharnaceutical conposition or use for the
preparation of a nedicanent, substantially as

wale®aiodiset herein. 15 41. A conpound of any of PCI/as2088/007955

1-31 as a therapeutic substance. 42. The use of a

conpound of any of clains 1-31 for the manuf agjyre of
a nedicanent for the treatnment of viral infection in
a patient. 20 43. The use of claim42, \/\hereﬂ#jf g—OH
medi cament rther conprises at |east.0n I
active age '_P 44. The use of cl ai mM@el rI"sal d
| east oney N onal active agent is 25 selected

the groupl consi 8T of: one or nore interferg
/ih%%i[\r(D%\(N i Ns anpal u- NS3 protease inh

al pha- gl ucosi da 't or s andiepat opr ot ect ant &
nucl eosi de or nucllegfide inhibitors of HCV 3
pol ynmer ase, non-nucl eosi de inhibitors of HCV{NS3B
pol ymerase, 163 WO 2009/ 005687 PCT/ US2008/ 007 HCV ,
NS5A i nhibitors, TLR-7 agonists, cyclophillin

or a phammnaxeusicelly porentabls salnsolivets, and/oresteratbekeafet i ¢

32.

33.

34.

35.

enhancers, and other drugs for treating HCV, or
m xtures thereof. 45. The use of cl ai m 44, wherein

the at | east, agne addi tional active agent is selected
sAmRhermaceule GB“&R)‘?%‘F%‘FFH’@“H?I‘SH‘%D i nterferons

PR CBROBPOYTEE: PR of ﬁI"?r'r%é'g€f a‘%%o&e%é@csp%ﬁauwewable
P | EN; h t | FN- al pha 2
ERggiliéﬁh%t%' ??1‘?/2’?1%3%6%8%{%’ e 22Ir OPC- isp ° e
I bal
% e?%ﬁmﬁlg%ggéét‘viﬁen gﬁ eIén} 8;(é)lﬁ%eéﬁr%‘ge?olnnzell pha-nl
(V\él I feron), 10 interferon al pha-n3 (Al feron),
interferon-beta (Avonex, DL-8234), interferon- omsga

(’H{%ﬁfﬁaequg%@ticgi %ﬁgoéljc@n of1BIn B8 fi2fIR} Bnfbids ?

I'FN al pha-2b XL, BLX-883 (Locteron
%13&%¥bnegidaieéﬁélad&i%la§%ﬁtfer on al pha-2b (AVI-005),
PEG | nfergen, PEQyI at interferon | anbda-1
(PEGyl ated 1L-29), belerofon, and m xtures thereof;

15 (2) ribavirin and its anal ogs selected fromthe

driesiphaanadesiticab ca@hpokitivn of dlaim 33, wherein:

the at least one additional active agent is selected from the group consisting of
interferons, ribavirin or its analogs, HCV NS3 protease inhibitors, alpha-
glucosidase 1 inhibitors, hepatoprotectants, nucleoside or nucleotide
inhibitors of HCV NS5B polymerase, non-nucleoside inhibitors of HCV
NS5B polymerase, HCV NS5A inhibitors, TLR-7 agonists, cyclophillin
inhib_itors, HCV IRES inhibitors, p_harmacokinetic enhancers, and other

drugs for treating HCV, or mixtures thereof.

The pharmaceutical composition of claim 34, wherein the at least one

additional active agent is selected from the group consisting of:
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(Rebetol, Copegus), taribavirin (Viramdine), and
m xtures thereof; (3) HCV NS3 protease inhibitors

W@ 200000587 f rom t he group consi sting of boceprBwi/DS2008/007955
(SCH 503034, SCH 7), telaprevir (VX-950), TMC435350,

3%1115}3%65%5 i %%é@g@p%gs@%%%ﬁsz%@é%ﬁpew%?N -3fpha 2b
PEG-TEEGHEY prEv B R Mt (s L HE 8@#%%#@%&&&1\‘-
alpha %%'@é%ﬁébﬂg% Oﬁnteg tcrglg gﬂ Q\&M;li g‘%g?i’gep a?&l‘f)arfg one, é\%{anatlve,
Mulﬂ%%@%%gl%ziﬁﬁe‘f oflapPor Y (e, Rleet R A M Weliferon)

mterfe%én hal1g! ?@fi‘rgﬁ) tePacHR! ‘Btekéjg}dr&lf&p IDI2RS3Hf uﬁ@fef\éﬁ‘? Bmega

pol ymer ase ‘sel ectéd from the oup consi sti'ng of

(omegB][@@@’O?ﬁgﬁleﬁ @lbﬁ@éﬁ@ﬂm al aW(AlB%AﬁY 8FN alpha-2b XL,

val opi ci t abi ne 283), MK-06 and m xtures
BLX-888 @L@@ErorigG@A\A&zp &f&?@a‘i@d Iﬁ%&fésaﬂaﬁémiwﬁw(ob)s) PEG-
non- nucl eosi de i nhibitors of HCV NS5B pol ynerase
Inferger) REGothtéd rifetfeeony lmbdaqqamyla@dqm 29/ Be8ESHbNn, and mixtures
VCH 759, VCH 916, JTK-652, MK-3281, VBY-708, VCH 222,
thereof848837, ANA-598, GL60667, G.59728, A-63890, A-48773,
A-48547, BC- 2329, VCH 796 (nesbuvir), GSK625433,
BR) tibaoitin andt Iitsm&)gsﬁ@lm&ﬂ) froam dhergraup esnsigtingof eibhyirin
~ (8) HCV NS5A inhibitors selected fromthe group
(Rebetobr{sopegusy tetibaviire f@Banidirgpiand misBaes trateof; xt ur es
thereof:. (9) TLR-7 agonists selected fromthe group
d8hEiGY | motm&r %ntcsmse tegbigompthe gﬁmlstmg of
nhi bitors sel ected f

boceptatat (IEtB0HE: SCHID SR ApE D PRI50), SV AIEs S igkaes, Bl-1230,

MK-7 QR VB  SxSRL SRl 1SS B 0ot PRBE IR s aqm, Yr-s258,

s RS S DR, om0 0 o
TS 0 s R B O B0

celgosffiPHORCERTY %%Fm‘?f Tt%%’ S ARRB IVRIA) pve

(5) hepatoprotectants selected from the group consisting of IDN-6556, ME
3738, LB-84451, silibilin, MitoQ), and mixtures thereof; |

(6) nucleoside or nucleotide inhibitors of HCV NS5B polymerase selected
from the group consisting of R1626, R7128 (R4048), IDX184,'IDX-102, BCX-4678,
valopicitabine (NM-283), MK-0608, and mixtures thereof;

(7) non-nucleoside inhibitors of HCV NS5B polymerase selected from the
group consisting of PF-868554, VCH-759, VCH-916, JTK-652, MK-3281, VBY-708,
VCH-222, A848837, ANA-598, GL60667, GL59728, A-63890, A-48773, A-48547, BC-
2329, VCH-796 (nesbuvir), GSK625433, BILN-1941, XTL-2125, GS-9190, and mixtures
thereof;
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17 (altirex), KPE02003002, actilon (CPG 10101),
KRN- 7000, civacir, d-5005, XTL- 6865, BI T225,

WEOTo9AAb87 | TX2865, TT-033i, ANA 971, NOV- 205, PET/USII0I007955
EHC- 18, VGX-410C, EMZ-702, AVI 4065, BMs-650032,

P55 L R PE b PR a70203
831), A%%b,ez?r(d mixQires thereof;

(9) TLR-7 agonists selected from the group consisting of ANA-975, SM-
360320, and mixtures thereof;

(10) cyclophillin inhibitors selected from the group consisting of DEBIO-025,
SCY-635, NIM811, and mixtures thereof;

(11) HCV IRES inhibitors selected from the group consisting of MCI-067,

(12) pharmacokinetic enhancers selected from the group consisting of BAS-
100, SPI-452, PF-4194477, TMC-41629, roxythromycin, and mixtures thereof; and

(13) other drugs for treating HCV selected from the group consisting of
thymosin alpha 1 (Zadaxin), nitazoxanide (Alinea, NTZ), BIVN-401 (virostat), PYN-
17 (altiréx), KPE02003002, actilon (CPG-10101), KRN-7000, civacir, GI-5005, XTL-
6865, BIT225, PTX-111, ITX2865, TT-033i, ANA 971, NOV-205, tarvacin, EHC-18,
VGX-410C, EMZ-I702, AVI 4065, BMS-650032, BMS-791325, Bavituximab, MDX-1106
(ONO-4538), Oglufanide, VX-497 (merimepodib), and mixtures thereof.

'36. A method of agonizing toll-like féceptor 7, cbmprising:

contacting a cell having a toll-like receptor 7 with an effective amount of a
compound of any of claims 1-31, or a pharmaceutically acAceptablelsalt, solvate,

and/or ester thereof.

37. A combination pharmaceutical agent comprising:

a) a first pharmaceutical composition comprising a compound of any of
claims 1-31, or a pharmaceutically acceptable salt, solvate, or ester
thereof; and

b) a second pharmaceutical composition comprising at least one

additional active agent'selected from the group consisting of
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interferons, ribavirin or its analogs, HCV NS3 protease inhibitors,
alpha-glucosidase 1 inhibitors, hepatoprotectants, nucleoside or
nucleotide inhibitors of HCV NS5B polymerase, non-nucleoside
inhibitors of HCV NS5B polymerase, HCV NS5A inhibitors, TLR-7 -
agonists, cyclophillin inhibitors, HCV IRES inhibitors, pharmacokinetic

enhancers, and other drugs for treating HCV, or mixtures thereof.
38. A new compound, substantially as described herein.

39. A compound as described in any of claims 1-31, substantially as described

herein and illustrated.

40. © A new pharmaceutical composition or use for the preparation of a

medicament, substantially as described herein.
41. A compound of any of claims 1-31 as a therapeutic substance.

42.  The use of a compound of any of claims 1-31 for the manufacture of a

medicament for the treatment of viral infection in a patient.

43.  The use of claim 42, wherein said medicament further comprises at least one

additional active agent.

44.  The use of claim 43, wherein said at least one additional active agent is
selected from the group consisting of:
one or more interferons, ribavirin or its analogs, HCV NS3 protease inhibitors,
alpha-glucosidase 1 inhibitors, hepatoprotectants, nucleoside or nucleotide inhibitors
of HCV NS5B polymerase, non-nucleoside inhibitors of HCV NS5B polymerase,
163
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HCV NS5A inhibitors, TLR-7 agonists, cyclophillin inhibitors, HCV IRES inhibitors,

pharmacokinetic enhancers, and other drugs for treating HCV, or mixtures thereof.

45.  The use of claim 44, wherein the at least one additional active agent is selected
from the group consisting of:

(1) intefferons selected from the group consisting of pegylated rIFN-alpha 2b
(PEG-Intron), pegylated rIFN-alpha 2a (Pegasys), rIFN-alpha 2b (Intron A), rIFN- - -
alpha 2a (Roferon-A), interferon alpha (MOR-22, OPC-18, Alfaferone, Alfanative,
Multiferon, subalin), interferon alfacon-1 (Infergen), interferon alpha-n1 (Wellferon),
interferon alpha-né (Alferon), interferon-beta (Avonex, DL-8234), interferon-omega
(omega DUROS, Biomed 510), albinterferon alpha-2b (Albuferon), IFN alpha-2b XL,
BLX-883 (Locteron), DA-3021, glycosylated interferon alpha-2b (AVI-005), PEG-
Infergen, PEGylated interferon lambda-1 (PEGylated IL-29), belerofon, and mixtures
thereof;

(2) ribavirin and its analogs selected from the group consisting of ribavirin
(Rebetol, Copegus), taribavirin (Viramidine), and mixtures thereof;

(3) HCV NS3 protease inhibitors selected from the group consisting of
boceprevir (SCH-503034 , SCH-7), telaprevir (VX-950), TMC435350, BI-1335, BI-1230,
MK-7009, VBY-376, VX-500, BMS-790052, BMS-605339, PHX-1766, AS-101, YH-5258,
YH5530, YH5531, ITMN-191, and mixtures thereof;

(4) alpha-glucosidase 1 inhibitors selected from the group consisting of
celgosivir (MX-3253), Miglitol, UT-231B, and mixtures thereof;

(5) hepatoprotectants selected from the group consisting of IDN-6556, ME
3738, LB-84451, silibilin, MitoQ, and mixtures thereof;

(6) nucleoside or nucleotide inhibitors of HCV NS5B polymerase selected
from the group é:ohsisting of R1626, R7128 (R4048), IDX184, IDX-102, BCX-4678,
valopicitabine (NM-283), MK-0608, and mixtures thereof;
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(7) non-nucleoside inhibitors of HCV NS5B polymerase selected from the
group consisting of PF-868554, VCH-759, VCH-916, JTK-652, MK-3281, VBY-708,
VCH-222, A848837, ANA-598, GL60667, GL59728, A-63890, A-48773, A-48547, BC-
2329, VCH-796 (nesbuvir), GSK625433, BILN-1941, XTL-2125, GS-9190, and mixtures
thereof;

(8) HCV NSS5A inhibitors selected from the group consisting of AZD-2836 (A-
831), A-689, and mixtures thereof;

(9) TLR-7 agonists selected from the group consisting of ANA-975, SM-
360320, and mixtures thereof;

(10) cyclophillin inhibitors selected from the group consisting of DEBIO-025,
SCY-635, NIM811, and mixtures thereof;

(11) HCV IRES inhibitors selected from the group consisting of MCI-067,

(12) pharmacokinetic enhancers selected from the group consisting of BAS-
100, SPI-452, PF-4194477, TMC-41629, roxythromycin, and mixtures thereof; and

(13) other drugs for treating HCV selected from the group consisting of
thymosin alpha 1 (Zadaxin), nitazoxanide (Alinea, NTZ), BIVN-401 (virostat), PYN-
17 (altirex), KPE02003002, actilon (CPG-10101), KRN-7000, civacir, GI-5005, XTL-
6865, BIT225, PTX-111, ITX2865, TT-033i, ANA 971, NOV-205, tarvacin, EHC-18,
VGX-410C, EMZ-702, AVI 4065, BMS-650032, BMS-791325, Bavituximab, MDX-1106
(ONO-4538), Oglufanide, VX-497 (merimepodib), and mixtures thereof.
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