WD 2009/ 003687PCTM52008/ 007955 PURI NE DERI VATI VES AND THEI R USE AS MODULATORS
OF TOLL-LIKE RECEPTOR 7 5 FIELD OF THE | NVENTI ON This application rel ates
general |y t ovVeamp8tatls and pharmaceutical 10 conpositi oRETHRRIEHIE S ect i vel y
activates toll-like receptor 7 (TLR7), and nethods of maki ng and using them
BACKGROUND OF THE | NVENTI ON The i nnate i mmune system provides the body with a
first line defense against 15 invadi ng pathogens. In an innate inmune
response, an invadi ng pathogen is recognized by a gernli ne-encoded receptor,
the activation of which initiates a signaling cascade that |eads to the

i nduction of cytokine expression. Innate inmune systemreceptors have broad
speci fi ci t yRUREEE SERIVATIVES miP (BT R USE tASUCIDUTATORS Hoat TELeLIEgHCyPoeNser ved anong

di fferent pat hogens One famly of these receptors is 20 known as Tol |l -1ike
receptfrs (TI. due to their honology with receptors that were first
identitied and narred in Drosophila, and are present in cells such as

macr ophages, dendritic cells, and epithelial cells. There are at | east

ten different TLRs in mammal s. Ligands and correspondi ng signaling cascades
have been identified for sonEIEEDORETHEIAMENGION For exanple, 25 TLR2 is
activated by the lipoprotein of bacteria (e.g., E. coli.), TIR3 is activated
by doubl e-stranded RNA, TLR4 is activated by |ipopol ysaccharide (i.e., LPS or

ondorexi ) f S BEa LS PR EL LA (O Fpe SEHTRUFLES, 200, By rel) OIEL M)
recogfy ZegANchitiSitRIRLR seMBirdP ARAMERLNGHKe Yo R ptOPP (%4 20d methods of

making and using them.

BACKGROUND OF THE INVENTION
The innate immune system provides the body with a first line defense against
15 invading pathogens. In an innate immune response, an invading pathogen is
recognized by a germline-encoded receptor, the activation of which initiates a
signaling cascade that leads to the induction of cytokine expression. Innate immune
A system receptors have broad specificity, recognizing molecular structures that are
highly conserved among different pathogens. One family of these receptors is
20  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,
25 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., Listeria), TLR7 recognizes and responds
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to imquinod and 1 LRO is activated by unnethyl ated CpG sequences of pathogen
DNA. The stinul ati on of each of these receptors |eads to activation of the
transcri pti oMOPUEPHBHS'NE- KB, and ot her signaling nol ecul ESTAURYS/YES| nvol ved in
regul ati ng the expression of cytol cine genes, including those encoding tunor
Snecr osi std iatif@imdal ARBTLRNE @tivatediBr herkihytated CpGlsequenmas ©€ phiogen

chernol ci nes. SUMVARY OF THE | NVENTI ON The present invention is based, in
part, on DhA.dTsegireniatiby of hechagfpheseanteptotsdeads tnamtheatiaofofshal | nol ecul es can

al ter TLR-nedi ated i munostinmul atory signaling. 10 Accor_dingl@gz t he present
appl i catiHﬁnscslpapﬁéﬁ%fd\l’f“ac%e%emfd@aﬁgnsmlﬂ%%ﬁh%%qe IBypies it i ons, and
nmet hods for e i reventin r.treatin i seases _or caonditions associ ated
wth Tol | Seuieafie BSHER QPedoe B0y i BT RGeS R S nbod: ment . ¢ he
i nventj on ER6%. AptOREURS iforbOLIV ALl Oind dertaly cildrtolls, 15111 or a
pharnaceu??%gﬁ{ilacggﬁta e sglt&¥%ereo 6 mﬂéreiﬁ?a§} I'S -NHE -0-, al kyl ene,
substituted al kyl ene, al kenyl ene, substituted al kenyl ene, al kynyl ene,

substituted al kynyl ene, carbocyclyl ene, substituted carbocyclyl ene,
het erocycl yl ene, or substi SUMMARYOETHEINYVENTEON

The present invention is based, in part, on the discovery by the applicants that
a number of small molecules can alter TLR-mediated immunostimulatory signaling.
10  Accordingly, the present application is directed to compounds and pharmaceutical
compositionsrand method:; for use in préventing or treating diseases or conditions
associated with Toll-like receptor 7 (TLR?) activity in patients. In one embodiment,

the invention comprises a compound of formula I or 1I:

NH, NH, /R2
NN NN
3 |Jj: >—L2—R? 3 |J\/E =L
R\La)\N/ N R\LsJ\N/ N
\ \
X' X

(L1_R1 Jm (L1_R1 Im

(Rm)n (R,

15 I I

or a pharmaceutically acceptable salt thereof, wherein:

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

20 heterocyclylene;

D is carbocyclylene or heterocyclylene;

each L' is independently alkylene or substituted alkylene;

each R! is independently -NR*R5;

mis1or?2;

25 L21is a covalent bond, -NH-, -O-, or -S—;
. 2



D is carbocyclylene or heterocyclylene; each L' is independently al kyl ene or
substituted al kyl ene; each Rl is independently -NR4AR5; mis 1 or 2; 25L2 is a
coval ent bon¥0 2008687 0. or -S-: R2 is |-1, halo, al kfCT/USHBENHt ed al kyl ,
al kenyl, substituted al kenyl, carbocyclyl, substituted carbocyclyl,

carbocycl yl al kyrlis Hs bR, hikyt, @dbgaﬁke«acamjrlyhmbkyﬂ subtiyhtad KMJean u&fbbtyayled
aryl al kyl, heterocyclyl al substituted heterocyclyl al ky 0)12',
-C(0)0126, -C(0) MmtuteS(car)HMQdyl es(oomﬂgmn@l susﬁt&)lmtbocsétyjsﬂkyl - S( 0) 20127,
or -S(0)2NR7W L' is 9@ S(0)2 -S(0) -, or a
coval ent bond; erkalksl &‘Fb&ﬂmteét?b)élﬁll‘%}’bt éﬁran@ylalkal wehgntuteéubst ituted al kenyl,
al kynyl , substlt ted aIﬁ&g , heteroal kyl, substituted heteroal kyl,

car bocycl yl , sub feIQfYe ar bocycl yl carbocyclylalkyl substit ut ed

car bo cIyIaIk ete g@gg et vyl yl al kyl
or substl t ut edwf; Er ocglc yl a)@léyl)ﬁ str@sgg E@j @pen&g{r? y H, al kyl,
substituted alg%b»ogabb INk7Re:subst i t ut ed carbocyclyl, car bocycl yl al kyl ,

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

R?is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted

10 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,

15 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 RS, taken together with the nitrogen to which they are both attached,
form a substituted or unsubstituted heterocycle;

20 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;

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



15 heterocyclyl, substituted heterocyclyl, heterocyclylal kyl, substituted

het erocycl yl al kyl, -C(0O)H, -C(0)123, -S(0)123, -S(0)2R3, -C(0)0123, or -

C(0) NR7128; V69 2RY8RE'R5, taken together with the nitrog8RTVRNHIEHt hey are
both attached, forma substituted or unsubstituted heterocycle; 20R6 is al kyl,
substituted alkyind Re k& togabdrsiith dhegit@igke iy Whidl thynyte batlbehdedt ed al kynyl,
het er oal kyl, substituted heteroal kyl, carbocyclyl, substituted carbocyclyl,
car bocycl yl al kyl forgubsubstittted oz awnisalestidtited diekerbsydit er ocycl yl, substituted

het erocycl yl, heterocyclylal kyl, or substituted heterocyclylal kyl; 25R7 and
Ware each i nddpenfealky snbstanisd alkgl, sarbpexaldgsthsiited éé%éﬁ‘iwlryl , substituted

Substiut b et eraEyeI ke SR PRy L kOB 2T a1
or WG 2009/ 0056%@%822’%%9%7%%%%5% ?gg,g?s}i@gtedt}élfgg%c?}ggﬁgggr with the

nitrogen to which they are bot m a substi unsubsti tut ed

het erocycl e; R®0jshafbgenl kydno, 821881 hitre} 8dyR kklydtituedralodys) droxyls Blsid, t ut ed

carbocycl yl, carbocyclyl al kyl, substituted carbocyclyl al'kyl, heterocyclyl,

substitut ed 5het beteryadkyl) or dubsendedihbtatdajikyl; avrd substitut ed heterocyclyl al kyl ;

Rth is hal ogen, cyano, azido, nitro, alkyl, substituted al kyl, hydroxyl,

ani no, het er oal kIS apintegerdrqm Qited ¥t eroal kyl ; and n is an integer fromoO to

5; and . . .

with the following proviso:

10 (a) When X! is -CHz2-, D is 1,4-phenylene, R*-L3- is CHs=CHCH2CH20O- or CHs-
O-CH:CH2-O, n=0, m=1, then NR*R°® is not: (1) a 4-substituted or 4,4-
disubstituted piperidine or piperazine (2) -NHCHj3;

(b) When X' is -CH:-, D is 1,4-phenylene or 1,4-piperidinylene, R3-L3- is

CHsCH2CH2CH20- or CH3-O-CH2CH:-O, n=0, m=1, then neither R*nor R®
15 are substituted alkyl, substituted heterocycyl, or substituted benzyl; and
(c) When X! is -CH>-, D is 2,5-pyridylene, R3-L3- is CH:CH2CH2CH20- or CHs-
O-CH:CH:-O, n=0, m=1, then NR*R® is not pyrrolyl, piperazyl, or N(CHs3)..
In another embodiment, Formula I can be represented by Formula Ia:

NH,

NN
Ry, AL JTOF
SE3TONT N = _(R'7),
N\ 7/
Ry

20 Ia
or a pharmaceutically acceptable salt thereof, wherein:
R!is -NR*R%;
R?is H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, arylalkyl, substituted



with the follow ng proviso: 10(a) Wien X is -CH2-, Dis 1, 4-phenyl ene, R3-L3-
is CH3CH2CH2CH20- or CH3- 0-CH2CH2-0, n=0, n¥l, then NR4R5 is not: (1) a
4-subst it ut 8408109405487 di substitut ed piperidine or piper &ETHE200$907BRF| C | 3;
(b) When X is CHZ Dis 1, 4- phenyl ene or 1,4- ilene, R3-L3- is

CH3CH2CH2CH20- 1y¢hlkﬂ—§1bsﬁﬁitedha@moml)mﬁ 1, Rg@ar,R5 15are
substituted al kyI suﬁstltut ed heterocycyl, or substltut ed benzyl; and (c)

When X1 is - CH2- C(D)QRS, x&wmﬂys@)eomcs—s@)zmmwwwo or CH3-
0- CH2CH2-0, n=0, n¥l, then NR4RS is not fyrro yl, piperaz or N(CH3)2. In

anot her enbodi IFF‘éﬁtNH:UanSa NRAF (B vk es%ﬁ%)e,doquah%gan@ 20la or a
prar meeuti ol L, 35D ﬁsbme@zaa@c%;snysabbzs“pﬁtgagweemu%ﬁf$ﬁbsn%eds "
cor Doyl 11 QuSHPEL AR CSRIRAEL LRIy, Bl syt e
C(0) ORG, C( 0) N18a7r88¢yd}fl’,( &}8&@aymkyr &ﬂ&h&lﬂ@a Jazﬂaocyayla&yl Nigterocfklyl, - S-,
-N(R9)C(0)-, -S(0)2-, - -, or a coval ent bond

substltuted heterocyc]yl heterocyclylalkyl, or substituted

heterocyclylalkyl;

R* and R® are each independently H, alkyl, substituted alkyl, carbocyclyl,

10 substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)R?, -S(O)R?, -5(0O)2R?, -C(O)OR?, or -
C(O)NR'RS; or

R* and RS, taken together with the nitrogen to which they are both attached,

15 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

20 heterocyclylalkyl;

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

25 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



R3 is al kyl, substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
substituted 5al kynyl, heteroal kyl, substituted heteroal kyl, carbocyclyl,
substituted‘ﬁ%?%%@%@ﬂyl, carbocycl yl al kyl , substituted 8%?H§@V$W%ﬁglkyl,
het erocycl yl, substituted heterocyclyl, heterocyclylal kyl, or substituted

het erocycl yl al kyhete | HRGrafRl@akk ], o depaitdedteyer 1kMy1, asubsti t ut ed
al kyl , carbocyclyl,Rﬁggﬁgstitutedﬁca?bocyclyl, carbogi%?ila kyl, substituted

car bocycl yl al kyl prdtettargogrpapydr, a prlstig muiety; het er ocycl yl, het erocycl yl al kyl
substituted heterqgiclylalkyl, -C(0) H, ﬂf¥0)FB -S(0)R3, -S(0)212.3, -C(0)O0R3,
OR8lKY{

or - C(0)N12. 7RBis hlogen, cyano, azidpamier aisiiteisg el ldr hydronyk peing. ¢ r ogen’ t o

which they are bpth attached, 15forma substituted or unsubstituted
het erocycl e; R6 ﬁ%wﬁFﬁ§ﬁfo%%%§PpFﬂig%mﬂfﬂ§ﬁim5fkenyl, substituted al kenyl,
al kynyg, subsg&%g&ggﬁgkkxgx{%upgteroalkyI, substituted heteroal kyl,

e

carbocycl yl, substituted carbocyclyl, carbocyclylal kyl, substituted

car bocydyl al Kyin,andete@leahtdinbnt, S8RfhIatE EAbhRpeERANE By Forffigacycl yl al kyl, or
substituted 20heterocyclyl al kyl; Wand R8 are each indépendently H, alkyl,

substituted al kyl, carbocyclyl, sub8tited carbocyclyl, carbocyclylal kyl,

substituted carbocyclyl al kyl, heterqc yl, substituted heterocydyl,

het erocycl yl al kyl, or substi&gternaﬁrerpﬁgclylalkyl; or 25Wand R8, taken
¢ y

together with the nitrogen to ws ] \ 1Bt%h bonded, form a substituted
or unsubstituted heterocycle; RO is H, | 4 substituted al kyl, carbocyclyl,
substituted carbocyclyl, carbocyclylal kyl, Sybstituted carbocyclyl al kyl,

het erocycl yl, substituted R

Ila
or a pharmaceutically acceptable salt thereof, wherein:
10 R'is -NR*R;

R?is H, alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
arylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)RS, -C(O)OR¢, -C(O)NR’R8, -5(0).0OR?, or —-

15 S(O)NR'R8;

L3is -NH-, -O-, -5-, -N(R?)C(O)-, -S(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,

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



WO 2009/ 005687PCT/ US2008/ 007955 het er ocycl yl, heterocydyl al kyl, or substituted

het erocycl yl al k(%/

cyano,

a protectin roup, or a prodrug noiety; 1:21 is hal ogen,
p gg p p g ,Pcﬁilﬁs g

| ]
azi ddYOAPPE687| kyl , substituted al kyl, hydroxyl NP er oal kyl ,

or substituted heteroal kyl; and 5n is an integer fromO to 4. In another

enbodi ment, For mubRrddyclgkyae-T(EPHS EU)RY -%?)Eo_r-m)ﬁv}rmz(ol)dbla%rbla or a

phar maceutical ly acceptable salt thereof,

al kyl ,

substituted carbocycl

|,
aryl al kyl , subBta Seékﬁ?‘wgﬁtk‘iﬂ","i

erein: 10R is -NR4R5; R2 is H,
subst i t ut E4OAVRIRG, oral kenyl , substituted al kenyl, carbocyclyl,
carbocycuﬁlalkyl, substituted carbocyclyl al kyl,

Sreenisogen o wihigh theg arsheth gftaghed,

Elet er och(z'l_ ?/I a:)ky%drgl %%T%%gﬁ%%%m%}e S(0) 20R7, or - S(0)2NR7R8;

is -

, or a covalent bond; R

“’het er oa ituted hetero car

s Ayl SuDSkIL YRS sﬁLL&Ythtﬁoﬁé};Fﬁt‘gfllj%gfyB%éﬁ E&%hk%hg{%%ynyﬁ'shg&}fhted

substituted al kyny

ocyclyl,

substituted car bﬁﬂ%rﬁ%ryhete@@dlbﬂpﬁﬂisﬁhﬁlelﬂﬁleter&lbﬂi tdrbbedlyd audeakaey ! al kyl ,
ubs

het er ocycl yl, 20s

ituted heterocyclyl, heterogclylal’kyl, or substituted

het er ocycl yl al kykarbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,

10

15

20

25

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 R8, 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

nis0,1,2, or3.

In another embodiment, the present application provides for a
pharmaceutical composition comprising at least one compound of Formula I orII, 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 Formula I or II, or

7



R4 and R5 are each independently H, alkyl, substituted al kyl, carbocyclyl,
substituted carbocyclyl, carbocyclylal kyl, substituted carbocyclyl al kyl,
het er ocycl yIWO3¢W88t¥%7ut ed het erocyclyl, heterocyclyl al kPCTUSHBE S8t ed WO
2009/ 005687PCT/ US2008/ 007955 heterocyclyl al kyl, -C(0)H, -C(0)122, -S(0)W

-S(0) 2W  a GhnRteuBEalty 48 RS alt0dol v nWortealkethdregehhRhastWrneh the nitrogen
to which they are both attached, forma substituted or unsubstituted

het er ocy cadditivvialsaceivk ygentsariabs phammadutitdlyl acceptiheleychrriesyskipierited al kenyl
al kynyl, substituted al kynyl, heteroal kyl, substituted heteroal kyl,
car bocycl yl , dussothaiesbadanppt yitd presendappbeafionypravidas ,forsmaﬁhqd;ééd

b [yl al kyl, het Iyl bstituted hete lyl, heterocyclylalkyl,
or subst i VR HeRTEV SR 3 PURIGpIECOT0 Gamar e BN SR SRAGRHERY™ - 1 al Kyl
bstig ut j Iyl al kyl,

Cubst 11 un S BhEKeE RS PR M RREe SRR CRLORF e KmpBRAPOEY )

het er ocy ckyn@liKY br 11061 8 PR&irhdddtiBEa1eiREmaNIe sYItalokydte, d/or ester thereof29 and RS,
taken together with the nitrogen to which they are both bonded, 15form a

substitut ed orlnunsthies enthwidédehie tier peyaitappRation flovalek yor, a sarhbinatioh ed al kyl ,
carbocycl yl, substituted carbocyclyl, carbocyclylal kyl, substituted
car bocycl phaimagputi¢ebpgerd pEIRFising ubst i t ut ed het erocycl yl, heterocyclyl al kyl ,

or substituted heterocyclylal kyl, a protectin roup, or _a prod rug noiety;
20R1" s hal ogin. - GyRLEMzIgENiss EoBposiRy FOmEUEENA SreeC kot FOH oxy
am Noy, hefng{ I?I.aclrkay harﬂ{?c&&%llgta!ﬂée?atﬂgka‘?@ Qg K ém&‘@ije et thefeofland ©F 3. In
anot her enbodi nment, the present application pfovides for a
b) a second pharmaceutical composition comprising at least one

additional active agent 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,

15 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.

DETAILED DESCRIPTION

20 : Reference will now be made in detail to certain claims of the invention,
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 intended to cover all alfematives, modifications,

25  and equivalents, which may be included within 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.



pharmaceutical conposition conprising at |east one conpound of Formula | or

I1, or 25a pharmaceutically acceptable salt, solvate, and/or ester thereof;
and a phar na¥@&Pe8P47y acceptabl e carrier or excipi ent. PFHUAHBYNERS enbodi nent ,
the present application provides for a pharnmaceutical conposition conprising
at | east one conpound of Formula | or I, or WD 2009/ 005687PCTI US2008/ 007955
a pharmaceutically acceptable salt, solvate, and/or ester thereof; at |east
one addi t Defimitioast i ve agent; and a pharnmaceutically acceptable carrier or

exi pient. I n another enbodi nent, the present application provides for a nethod
for treating denigsesieineioferwisg the follawing tesms @phhirasengs ued Persined’eng, to a

patient in 5 ed .t her,eo a.therapeutically effective anmount of at |east one
conmpound B’Ferlfgsrfﬁlhﬁv? h}?rffo}l?‘fvulﬁmﬁa%ﬂgﬁ'naceuti cal ly acceptable salt, solvate,

and/ org est er t\n’ﬁreﬁ?fcade names a éﬂ'us%aq{etPﬁ(\t %ﬁ&gh&‘?ﬂkndt&%\s@ﬁgﬁﬁgﬁuﬁpP' i cation

provi des for a conbination pharnaceu agent conpri a) a first

phar maceufricRale tﬁ@ﬂfﬁ@éﬁiﬂ\@?r&ﬁﬁpélﬁ&Hﬂgac@ivﬁfiiﬂiﬁﬂﬂé‘&u(ﬁfcallziﬁgf@dhe%tépbfQi'e 1, or a
pharmaceutically acceptable salt, solvate, and/or ester thereof; and b)

a second phdemmmueptodoal. conposition conprising at | east one additional active
agent selected fromthe group consisting of interferons, ribavirin or its
anal ogs, HCV NSsugsddieseise’d qommsiunsk of the ipgteatighueio i @amound efiprnulerls

hePal 0f Lo S0 o TS OR) ope i Bt el e e SRS, B0 2o
e ARV S PPV R ook e
invention also include tautomeric forms thereof, e.g., tautomeric “enols” as
described herein. Similarly, with respect to isolatable intermediates such as for
example, compounds of formula (2), the phrase "a compound of formula (number)"
means a compound of that formula and pharmaceutically acceptable salts, solvates
15 and physiologically functional derivatives thereof.

”Alkyl” is hydrocarbon containing normal, secondary, tertiary or cyclic
carbon atoms. For example, an alkyl group can have 1 to 20 carbon atoms (i.e, C1-Cao
alkyl), 1 to 10 carbon atoms (i.e., C1-Cio alkyl), or 1 to 6 carbon atoms (i.e., C1-Cs
alkyl). Examples of suitable alkyl groups include, but are not limited to, methyl (Me,

20 -CHa), ethyl (Et, -CH2CHs), 1-propyl (n-Pr, n-propyl, -CH2CH2CH3s), 2-propyl (i-Pr,
i-propyl, -CH(CHs)z), 1-butyl (n-Bu, n-butyl, -CH2CH2CH2CH3), 2-methyl-1-propyl (i-
Bu, i-butyl, -CH.CH(CHs)2), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH2CH3s), 2-methyl-2-
propyl (t-Bu, t-butyl, -C(CHs)s), 1-pentyl (n-pentyl, -CH.CH.CH.CH.CH3), 2-pentyl
(-CH(CHs)CHzCHzCHa), 3-pentyl (-CH(CH:CHs)z), 2-methyl-2-butyl

25  (-C(CHs):CH2CHs), 3-methyl-2-butyl (-CH(CHs)CH(CHs)z2), 3-methyl-1-butyl
(-CH2CH2CH(CH3s)z), 2-methyl-1-butyl (-CH2CH(CH3)CH2CHs), 1-hexyl
(-CH2CH2CH2CH2CH:CH3), 2-hexyl (-CH(CH3)CH2CH2CH:CH3s), 3-hexyl (-
CH(CH:CHs)(CH2CH:CH3s)), 2-methyl-2-pentyl (-C(CHs):CH.CH2CHs), 3-methyl-2-

9



DETAI LED DESCRI PTI ON 20Reference will now be nmade in detail to certain clains
of the invention, exanples of which are illustrated in the acconpanying
structures aM@2999P96%7as. While the invention will be deLETUBBIS/49A95€ onj unct i on
with the enunerated clains, it will be understood that they are not intended

to limt peyl (n(\zEIrc@H@)mH(Qﬂsb@Hﬁ:HL)m-mthm péreryC eUH(@HY) CHIGH (QHN3-0Nn i s
intended to cover all alternatives, nodifications, 25 and equival ents, which

may be i nmbthjzé@ pmrttyil(FC(ﬂ}é)(ﬁibﬁé{aM %meﬂpﬂés;mmtyh(fﬁlﬁfﬁﬁilﬁﬁﬁ@}iﬂ@ﬁsmd by t he
cl ai ns. uments referenced herein are each incorporated by

ref er ence? ?)ﬁlmﬁté]yflaémtylr@@@HM%@QH%r%éEﬁethyvzzbﬂ@dérfﬁid@é%@ﬁtﬁz008/ 007955

Definitions stated otherwi se, the follow ng terns and phrases as
used her e‘?rﬁi %frtgl ‘,915227&2% to have the follow ng nmeani ngs: 5Wen trade nanes are

used herein, ygant s intend t den ude radenane product
and tho act | ve K Raekatt aronn §rull SR R “okiy: %Wnaﬁé‘&?k St As
used her e%ﬂ?)ugués GRAUMvEfis Bﬁ&c}iea"ts@ﬁé g&enpﬁmolé%umg}-l gnét%{mh?e | or 11"

nmeans a C nd of fornula phar maceut i c cceptable salt, 10

sol vat e, @gyleforéibn Y QlNoRg |g(f;@uﬂ) yaﬁ um.tl QT cagliedn ¥diis\Ee. Imec@afkoxg)npounds of
the invention also include tautoneric forns thereof, e.g., tautonmeric "enol s"
as descritod@ daghai atonGi(id.| GrCy alkeixyh Oré$pécarbtoo atemlsaleaﬁl -6 alkowy)edi at es such
as for exarrpl e, corrpounds of formula t he phrase "a compound of formula

(number ) "Exasaples af eBiabla Aot s1onRe lff“(l)‘ﬂ‘ﬂﬁaibélt arednqs impifack wumethaxvy(-Q&ddpt abl e
sal tS10 SOl VahGR) ethoxy (-OCH:CH or -OEt), t-butoxy (-O-C(CHs)s or <OtBu) and the like.

“Haloalkyl” is an alkyl group, as defined above, in which one or more
hydrogen atoms of the alkyl group is replaced with a halogen atom. The alkyl
portion of a haloalkyl group can have 1 to 20 carbon atoms (i.e., C1-Cz haloalkyl), 1
to 12 carbon atoms(i.e., Ci-Ci2 haloalkyl), or 1 to 6 carbon atoms(i.e., C1-Cs alkyl).

15 Examples of suitable haloalkyl groups include, but are not limited
to, -CFs, -CHF-, -CFH>, -CH2CF3, and the like.

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

20  alkenyl), 2 to 12 carbon atoms (i.e., C2-Crz alkenyl), or 2 to 6 carbon atoms (i.e., C2-Cs
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 (-CH2CH:CHCH2CH=CH?z).

“Alkynyl” is a hydrocarbon containing normal, secondary, tertiary or cyclic

25 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-Czo

alkynyl), 2 to 12 carbon atoms (i.e., C2-Ciz2 alkyne,), or 2 to 6 carbon atoms (i.e., C2-Cs

10



15 and physiol ogically functional derivatives thereof. "Akyl" is hydrocarbon
containing normal, secondary, tertiary or cyclic carbon atons. For exanple, an
al kyl group WARKAGES) t o 20 carbon atoms (Le, Cl-Cm al RGFPS2048/4089530 car bon
atons (i.e., C-Co alkyl), or 1 to 6 carbon atons (i.e., Cl1-C6 al kyl).

Exanpl es gikysyl).t Bxdreplab ky$uigibdiigkyhyicdradps inklitdeabet at@inok liffiife@dof 0, nmet hyl (M,
20 -CH3), ethyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl, -CH2C -12CH3),

2- propyl é&bﬂemc{fﬁ@pypromlmlﬂ’ﬁ CH), butiyhe(lhe Bu, n butyI - CH2CH2CH2CH3)
2- met hyl - rop ”,'-but - CH(CH3) 2), 2-but (s- Bu s-butyl,
-CI—I(CI—B)CI-|ZCI-B lﬁ‘ﬁﬂfﬁ?afﬂ%ﬁtﬂd P&arﬁhed(ltmﬂl&m a inOCABsE) | 1- pent yl

i e e

L3 S T o TR R oy ol

( CH3) &hidllyledre ReXYD cdrr hdvd(1GH2CHIbOR alothd 12 €&618) darbdn BRIk br 2- pent yl
Cl- h) 2CH2 C113), 3-nethyl-2- WD 2009/ 005687PCUUS20081007955 pentyl
( CH3) TH( (CHB)GHROHB) Typxamlhylhnepmwdgdm(@mmmwaol3) 2), 3-

yl-3- pentY ntyl (-CH(CH2CH3) CH(CH3) 2),
,3-d i nemsthy: ezws&%ﬂ (u iﬁléé-l(lm)isl)?zythy ﬁﬁ AyitPepiLit v

(-C(CH3) 5" Al rqoup having the
formia é&ﬁﬁﬁﬁé’%‘ﬁ‘m PP CEPBL ) pggpﬁ#fféé%ﬁ%ﬁ%vwgoﬁﬁ& tached to
the pgg QC AP uygen atom The al kyl portion of an al koxy group
can have to 20 carbon atons (i.e., 0-C20al koxy), 1 to 12 carbon atons (i.e.
C-C12 al koxy) ,”Akerlylére” @efedy tBQR 1BHsQiBAtbd, Bradhk@ %y biraiEkedHaliesr @fclis ui t abl e

al koxy groups include, but are not limted to, nethoxy (-0- 10 or -01?Ae),
et hoxy (- Eﬂ-@&ﬂBomradl@Eh)wmgmumgov@le@t fﬁ(d@ldBy@ters defiv@Lby ehedetrogal afke.
"Hal oal kyl" is_ an al kyl group, as defined above, in which one or nore hydrogen

atoms of méhﬁirreg?n YPBIEpTIy ﬂree‘t@vrm:@dm dlﬁer&nhﬁr%@bﬁoamﬁﬁ prrRt alkepe. porti on of
a hal oal kﬁ{cl)r e%n%% S8y altllen)‘relene ér%up can ra\%) P toaiO crg‘%bcgn atoms, 1 fo 1%2 bhoérllI oalkyl), 1

15 atoms, or 1 to 6 carbon atoms. Typical alkenylene radicals include, but are not limited

S'QQQ

(
(-
(-
(-
(-
(-
nme
2

to, 1,2-ethylene (-CH=CH-).

“Alkynylene” refers to an unsaturated, branched or straight chain or cyclic
hydrocarbon radical having two monovalent radical centers derived by the removal of
two hydrogen atoms from the same or two different carbon atoms of a parent alkyne.

20  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-pentynyl (-CH.CH.CH.C=CH-).

“Aminoalkyl” 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

25  with an amino radical.

"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>CORP group where R? is hydrogen or alkyl and R® is alkyl, substituted

11



to 12 carbon atons( .e., CI-Cl2 haloalkyl), or 1 to 6 carbon atons(i.e., Cl-C6
al kyl ). Exanpl es of suitable hal oal kyl groups include, but are not limted to,
- CF3, - CHF2,WO2100587 _ CHPCF3, and the |ike. " Al keRGTUSIE8/MWHY dr ocar bon
contai ning nornmal, secondary, tertiary or cyclic carbon atonms with at |east

one site @kyuagatwsaihsamted afy] a8 deffiddDRere Ry, bgnr(C&Iﬂbz-IdH@D@CHQndZHﬁpr exanpl e,
an al kenyl group can have 2 to 20 carbon atons (i.e., C2-C20 20al kenyl) 2 to
12 car bonN&-6i(®)-CHseand @@-1&e2 al kenyl), or 2 to 6 carbon atons (i.e., C2-C6

al kenyl ). Exanples of suitable al kenyl groups include, but are not limted to,

et hyl ene, vi nylApY aqe@mmoaPYaWnt(arm@l&)d@yarbe@/&qde@éﬁ@@wiﬂl by theH7) , and 5-
h I (- " Al hydr b I
secondar y,ewoev%iaé’%%}zfre@mﬁé e B R  PR RO e EEr 8 o
unsat us at Lfm | £6 xRl BRAHA a?carlstlpavte%'tglzg&%gﬂgaf(fn‘?{ 68 MTBdrBon an al kynyl

group can ‘have 2 to ynyl), 2 to 12 carbon

atons (i . BomsPoi@tcdll2ksftthn)atorBE. y;h@alaryalaéxrrb@p% iat10HE, Hut afe notdmGeed 40
2009/ 005687PCT/ US2008/ 007955 al kynyl ) anpl es of suitable al kynyl groups

i ncl ude, iadicady derivet] ftanmberetne . g. gienyl)eubstit(itedd@dreng naplathglehe,( - CH2C=CH) , and
the liKke. "Al kyl ene"” refers to a saturated, branched or straight chain or
cyclic hyﬂ@@%ﬁ%@?}@&ybaﬁ H8lik¢g two nonoval ent radical centers derived by

o or o oo IRy NS 0E a8 ARl to&?@?%’aﬁéa%%’ﬁov%k# R 10 %0
car .bog? at oI rngHv%cp?fﬁ{quﬁo@glmwo gdﬁoogfeﬂ rﬁéfrene %‘ts%ﬂg Miaﬁpekerﬁ' kyl ene

radi cal s 1nc are not limte 1- et hyl

(-CH(C13) chborlatZ)nﬁ;thél afa‘@'d%@"@yﬂ)maljarﬂn}eﬂé Qaﬂﬁ&ali ndiddeHiedte ﬁot libnifedioOP]
(-A-12CH(Cp)-), 1,3-propyl (-0-12CHCH2-), 4- but yI 10 (- CH2CH2CH2CH2-), and
the Iike. phenylene
“Arylalkyl” 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
15  with an aryl radical. Typical arylalkyl groups include, but are not limited to, benzy]l,
2-phenylethan-1-yl, naphthylmethyl, 2-naphthylethan-1-yl, naphthobenzyl,
2-naphthophenylethan-1-yl and the like. The arylalkyl group can comprise 6 to 20
carbon atoms, e.g., the alkyl moiety is 1 to 6 carbon atoms and the aryl moiety is 6 to
14 carbon atoms.
20 “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
25  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



"Al kenyl ene"” refers to an unsaturated, branched or straight chain or cyclic
hydr ocar bon radi cal having two nonoval ent radical centers derived by the
renoval of t¥82HY8%6Yen atons fromthe same or two diff & ENB2EHBEA at ons of a
parent al kene. For exanple, and al kenyl ene group can have 1 to 20 carbon

atons, 1 to 10'@idy 5 réb BB anQicy didabk iyt aidiel intdiieh oy pf kel al kenyl ene
radi cal s incl uadg?{ b%:hygre not |i n‘ic%’ed to, 1,2-ethylene (-CH=CH).

" Al kynyl ehgdroger etosns lworatedun sadadvat #dm, brpcadlyedteomirstl paspfhtarlsdreatomor cyclic
hydr ocar bon radi cal having two nmonoval ent radical centers derived by the
removal opukaley Hyeh gben atwwss Feriesedruitl aRendradigl. dhe per @ertiemebds” at ons of a

parent alk 20 For ex | e, an_.al kynyl.ene group can. ha 1.to 20 carbon
om. 1 Ty cadinidmtor s pie gk AR LEHT s ToRBrE SRy | one

radi cal s | i t: :gﬂ]@g 0, C), and
4- penf%/ny h@%ﬁ%ﬂér&g@%@@%ﬁylhl&%&ﬁ%ﬂ%g ﬁ’gwére e%’sgﬁé&glr}e gg(%!% ng al kyl
radical | ?ro‘d@is aiscRREd Bbreih eTHY Sy RaRMARHEp BANERRpLiL QTR &PFordhtemMms, t ypi cal |y
a termnal or sr carbon atom i$ repl'aced 25 with an am no radical .

" Am doal ka4, theellgny] troviety iat yeb carbahlaydms ank el ariyhmwivty lis ®teel dodarbdre hydr ogen

atons bonded to a carbon atom typically a termnal or sp3 carbon atom is
repl aced PP a - NRaCORh group where R is hydrogen or alkyl and Rh is alkyl,

substituted 1 al kyl,, aryl r. supstitute ryl .as defined. herein, e.g.,
_(CH2) 2- NHO( 0) -el%flx- (Ségﬁ‘%/%‘-‘e‘ﬁl#‘éfgﬁrtﬁﬁé‘? a@xﬁ%(%errer REYL DS, Aryl " mans a
nonoval e i G h N i ive A ]S,n&val of one hydrogen
atom ro%%%“%%%ﬁ%gggﬁ %’o%tﬁ)ghgg%%%f&%f O%Jat{glyl(tzd trg(?r?gg El> sey’stem For yeros

exanmpl e, aubatittkeIEQUD “CdbstidRé8 aBylaky?0 ‘Gabialted RiBrocPclyP, d4d car bon at ons, or
6 to 12 carbon atons. Typical aryl gfoups include, but are not limted to,

radi cal s Gmbstiteited caobodyelydeneedrs.atkyl, gdkelené, )aryls atyddlky Lhe@rdmaéne,
napht hal ene, ant hracene, biphenyl, and the |like. "Arylene" refers to an aryl
as def i neerBeglyl FespRetiyelywdn naHEY ane st mezgihydiogen atosng aesager i ved by t he

emovel of i, RYAL00GR 2 OOR [10m,Lhe eas ok b 1 LLELANL £gpbon atom of a
phenyﬁe neinclude, but are not limited to, -X, -R, -O-, =0, -OR, -SR, -S-, -NR2, -N*R;s,
=NR, -CX5, -CN, -OCN, -SCN, -N=C=0, -NC§, -NO, -NO;,
=Nz, -N3, -NHC(=O)R, -C(=O)NRR -5(=0)20", -5(=0)20H, -5(=0)2R, -OS(=0)20R, -5(=O)
2NR, -SEO)R, -OP(=0)(OR)., -P(=0)(ORY)z, -P(=0)(O')2, -P(=O)(OH)2, -P(O)(OR)(O"), -C(
=O)R, -C(S)R, -C(O)OR, -C(O)O, -C(S)OR, -C(O)SR, -C(S)SR, -C(O)NRR, -C(S)NRR, -
20 C(=NR)NRR, where each X is independently a halogen: F, Cl, Br, or I; and each R is
independently H, alkyl, aryl, arylalkyl, a heterocycle, or a protecting group or
prodrug moiety. Alkylene, alkenylene, and alkynylene groups may also be similarly
substituted.
Those skilled in the art will recognize that when moieties such as “alkyl”, “aryl”,
25  ”heterocyclyl”, etc. are substituted with one or more substituents, they could
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
13



"Arylal kyl" refers to an acyclic alkyl radical in which one of the hydrogen
atons bonded to a carbon atom typically a termnal or sp3 carbon atom is
repl aced 15WPQRVEASE}y| radical. Typical arylal kyl grouBSTUR¥PHWESbut are not
l[imted to, benzyl, 2-phenylethan-1-yl, naphthyl nmethyl, 2-naphthylethan-1-yl,
napht hobenwydties Budhaprahgih enyl et Resrdcy " adtd. dréfeférdrdto hEleinas y| al kyl group can
conprise 6 to 20 carbon atons, e.g., the alkyl noiety is 1 to 6 carbon atons
and the afsubstimitest”yoriage ghavon diagranieticadlydobe s@igstipntpd fdrioptiphally ef ers to an
acyclic al kenyl radical in which one of the hydrogen atons bonded to a carbon
atom typfibshifyred etger‘ﬁli“?ﬁ‘aqheBP“%BOE%#EBW‘?&W%‘%%&{O“&F% t3A POp¥VRar bon atom is

replaced with ap aryl radl,, " ,The,,ar, on . of the, ar enyI can
i ncl ude, Fiee é)x I eteé‘ﬁ‘y gl?y{ hear?;{ Neé?(?ﬁ’b yl di 8PS odeh%t elk Gnd the al kenyl

portiog Ointr%tjg@aé‘? %ﬁl@'&i@?%‘lk é}{é”'%}/ des, "B&@r&gaggh@ RNy of the al kenyl 25

groups di sc erein e aryla enyl an conprise 6 to 20 carbon

atons, e.g., the ehkepyddrip & ysetheleih @efbrstabhpbodpoiiid dadwhbe aryl noiety is
6 to 14 carbon atons. WD 2009/ 005687PCT7US2008/ 007955 "Aryl al kynyl" refers to
an acycl i admiristergd to adicdegical sysiringeneragesdhe dheg swpdtaoge he.adative irigyadiedt, t o a
carbon atom ty |caIIy a termnal or sp3 carbon atom but also an sp carbon
atom is @%&p{eae af %ROPMHU%?I}FIH“F%MP%C&PH(STW@ZW?Fatpbﬂz?q‘ ghemyralirprction(s).al kynyl

i ncl ud f d d h d5th
e oA S R LRI 1
al kynyh_OEuRRathSRBARSHlofiateh B o TG ACKEANE i pBngan comprise 6 1o 20

carbon at nyl noiety Is bon atons and the aryl
noi ety is 6 tooﬂéslaﬂédomh@mwﬁurérda@ﬁz@rmts&u&&héﬁtgm otHeAndoadtRE @pgR to al kyl,

al kyl ene, aryl, arylal kyl, 10heterocyclyl, etc., for exanple, "substituted
al kyl ", " eubpoundstod Homhiipllen8"should be selected in order to provide a compound
which is sufficiently stable to provide a pharmaceutically useful compound which can
be formulated into an acceptably stable pharmaceutical composition. Compounds of
15  Formulal or II which have such stability are contemplated as falling within the scope
of the present invention.
“Heteroalkyl” refers to an alkyl group where one or more carbon atoms have
been replaced with a heteroatom, such as, O, N, or S. For example, if the carbon atom
of the alkyl group which is attached to the parent'molecule is replaced with a
20 - heteroatom (e.g., O, N, or S) the resulting heteroalkyl groups are, respectively, an
alkoxy group (e.g., -OCHj, etc.), an amine (e.g., -NHCHS3, -N(CHa), etc.), or a thioalkyl
group (e.g., -SCHs). 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) and the
resulting heteroalkyl groups are, respectively, an alkyl ether (e.g., -CH2CH:-O-CHp,
25 etc.), an alkyl amine (e.g., -CH:NHCH3, -CH2N(CHa), etc.), or a thioalkyl ether
(e.8.,-CH2-5-CHb). 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:), or an
14



"substituted aryl", "substituted arylal kyl", "substituted heterocyclyl"”, and
"substituted car bo%/cl y1l" means al kyl, al kylene, aryl, arylal kyl,

het er ocycl yIWO3HPBBEYcl yI respectively, in which one or PRBVEZBYMBHen at ons
are each independently replaced with a non-hydrogen substituent. Typi cal
subst i t uegikgl thivl ER$IPIE,, -OMICTS-SHN OA hbierd, Sup cak havk, for BxamPle, 1 R, - SR,
-5-, -NR2, ?N. R2, :l\rlilijz(,q@-CX& - CN, p-OCN, -amggl,gtr-@C:o, NCS -NO - N2, =N2,
-N3, - NHCQIDJakporr EOINRRto- 19(cafhddOatoms I(r30P B@kbonStery. 2RC1-COBéte®aBOR, - S(=0) 2NR,
-S(0) R, - OPKWOR) 2, - P(=0) (OR) 2, -P(=0)(0-)2, -P(=0)(0H2, -P(0)(O0R) (0), -
=0) R, - C(SPRP @O PERICTOBKD)&OUP BREFBR 0 SQUBPBRIOME( S) SR, - C(0) NRR, - C(S)N RR,
- 20 C(=NR) NRR,..where each, X is independently.a. hal n. F, d, Br, or |I; and
each R is i ndepigiasy ey gﬁyheéfmcﬁylaraﬁu,se(g&\ < Wﬁ‘d%g KY Bt FSemPle or a

protectin . I I yl.en I e, nyl ene

ar oupgg_’ rra%‘gll%s)tgﬂ-ggs%ﬂmm ggﬁf/gg%cﬁ@éls td é%clé%.e gﬁgg@%ﬁe}]%g% "iP 234 wi ||

recogni zeMolain WeRRoARIIE ThemisHE WS, Beddivih, Newa¥ ok, 19689 Jaetialiagycl yl ", etc.
are substituted wth one or nore substituents, they cou alternatively be

ref erred Chapters'laBk4;léeRaind 9; dhglCdreetistry bEHetenoyeliy CengdaunebcA Seaneetdf es (i . e.,
indicating that at |east one of the hydrogen atons of the parent "alkyl",
"aryl ", "Menegraphdy JohniVigey &SonadNewe dork.ddp@ enraspnt) ippartiqdacat ed
substituept(s)). 009/ 005687PCTRI S / noi eti es such as
v kyl - Vol 13 T e h, ong P8 o A Bt e ) 0 S crrpReSPeSTibet | tut ect
or arg, sh ' t: i I " o) y substituted,
e.g. ,ﬁ)mheér?q?%%hﬁe%?r‘ggﬁo'*&%i%ﬁ i%ﬁ%ﬁ%’i@?ﬁé@%ggo%&? 8‘?)351% oéggdelééég;ét ive integer),
then the t&embwhdkdidbne or atork (6.g. 1NEIRHPEYEAYboN aths hatle et i1 Sde@aslitho be 5

i nter changeabfe wi th "al kyl ene™, "arylene", "heterocyclyl ene", etc. The

t erm " pr calhetgtoadsmysgdOes @i ). bt eersnst ‘hesmycyctetpauthdterbgtclydh erclhadsi ni stered to

a biol ogi cal system generates the drug substance, i.e., active ingredient, as
a resul t wtutpshringe pasiadiyamsetiratedgsgsomdsironateying sdas dhejoredraneld cal
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thus a c
15 with any of the substituents disclosed herein including carbonyl groups. A non-

limiting example of a carbonyl substituted heterocyclyl is:
N NH
§

| Examples of heterocycles include by way of example and not limitation
pyridyl, dihydroypyridyl, tetrahydropyridyl (piperidyl), thiazolyl,

20 tetrahydrothiophenyl, sulfur oxidized tetrahydrothiophenyl, pyrimidinyl, furanyl,
thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl, thianaphthalenyl,
indolyl, indolenyl, quinolinyl, isoquinolinyl, benzimidazolyl, piperidiny], 4-
piperidonyl], pyrrolidinyl, azetidinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,

25 octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-
dithiazinyl, thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl, xanthenyl,
phenoxathinyl, 2H-pyrrolyl], isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl,

15



10 nodified analog or latent formof a therapeutically active conpound. One
skilled in the art will recognize that substituents and other noieties of the
conpounds of WEMNHSE71 or 11 should be selected in ordePCTESHPBYIHE a conpound
which is sufficiently stable to provide a pharnmaceutically useful conpound

whi ch canirdelit@f Nidcadslyl, BHeindbl A CHephdddoyy, Puribly 4phauimatieisyl,cal conposition.
Compounds of 15 Fornmula 1 or LI which have such stability are contenpl ated as
falling wphthalzinyd repbpeyrafinylhquiproagkemt], dquiveralinyh.cinnolinyl, ige¢radios], kgH* ref er s
to an al kyl group where one or nore carbon atons have been replaced with a

het eroa t EPazahdhcagbazalyl, Rrcagholigyl phenanthrginy], acFidind, RimBiHgY om of the al kyl
group whi c%is ﬁat .achegl to.the parent nolecul e is re@I aced, with a 20het eroat om
(e.g., 0, PRENaGE r§§m¥]h8 ezl RSB IOX ] P2 URRe T @40 ks hect i vel y, art

al koxys gr ' NN0 0 X : ] j o R - : etc.), or
a thi o%l k%PagégTSgy%e. g., -yé%}-lgsi.zzc)llgﬂnaﬁ mﬁt‘" é@%grrl{aﬁyrcar onylé%%ég&lhe al kyl
group Whi pipetarinyaf indblidginBdirldelihhE qpatRNtinyR! meiphelingl, bepiddedy i th a
heteroatom (e.g., 0, N,  or S) and the resulting heteroal kyl groups are,

r espect i veénzotrdarot Kydnzesbhazolyle ogind olyCHiR@EEx 203, isaGneylcand bsn al kyl ami ne
(e.g., -Cl-12NHCH3, -CH2N(CH3)2, etc.), or a thioallcyl ether

(e.qg., - cHeighpdrgdyrany}: 3 terminal carbon atom of the alkyl group is replaced

with a heteroatom (e.g., 0, N, or S), Ahe resulting heteroal kyl groups are,
respectively, a hydroxyal kyl group ((g. g. t -Cl I CH2-0H), an am noal kyl group
(e.g., -CH2NH2), or an al kyl thiol 0 (e.g., -CH2CH2-SH). A heteroallcyl
group can have, for exanple, 1 to 20 garbgmn atons, 1 to 10 carbon atons, or 1
to 6 carbon atons.” A Cl-C6 heteroallc® roup nmeans a heteroal kyl group having
1 to 6 carbon atons. "Heterocycle” or "heterocyclyl" as used herein includes

by wayo of exarm} wab o_aaﬁia_m?lb ahididt éimieniohhasBohbbrda@tetbesycdessfd bed in
Paguette, Leo A ; Principles of
bonded at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine,
position 2, 4, 5, or 6 of a pyrimidine, position 2, 3, 5, or 6 of a pyrazine, posiﬁon 2,3,
4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3,
15 4, or 5 of an isoxazole, pyraz-c;le,_or isothiazole, position 2 or 3 of an aziridine,
position 2, 3, or 4 of an azetidine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or
position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline.. Still more typically, carbon bonded
heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-
20  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,
25  pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, piperazine, indole, indoline, 1H-

indazole, position 2 of a isoindole, or isoindoline, position 4 of a morpholine, and
16



Modern Heterocyclic Chemstry (WA. Benjamn, New York, 1968), particularly
Chapters 1, 3, 4, 6, 7, and 9; The Chem stry of Heterocycllc Conmpounds, A
Series of l\/ﬁﬁ%@‘?ﬂ%ﬁém (John Wley & Sons, New York, 1958CTHSEPEYENE), in
particul ar Volumes 13, 14, 16, 19, and 28 and J. Am Chem Soc. (1960)

82: 5566. b@slﬁ@m%p%mfua@olwmegfembrm@tStqfn{oh@typwaelryth@fbgeh%ﬁaéwycle I ncl udes
a "carbocycl e" as defined herein, wherein one or nore (e.g. 1, 2, 3, or 4)

car bon at beterdtgvles bebnlerleaticidet 1vuz'etedg1 hetyeradgt, dmmidazplylD] pM;raztoiyl,Bz)nd The terns
"heterocycle” or "heterocyclyl"” includes sat urated rings, partially

unsat ur at &@ipsrisisyl- and aromatic rings (i.e., heteroar omatl c ri ngs) .

Substituted hegeroc i pcl.ude, for exa roc S substituted
15 with any of 1’? %@iﬁé’f‘?‘?uéﬁ?? t8|a§Le|t968%‘/ e‘?se‘il‘% Z: nyl groups. A
non-ligntj I I

Exan'plgens oegg%et ‘?g §E erslglt(%glf% eXSﬁlﬁc}&gsattbénﬁ;ﬁ(%t&ﬁé@%ﬁ?ﬁ%{ﬂef&%v }éM %’t%" pyridyl,
di hydr oypysk b?é’r\ valbRéd ajmﬂaﬂ? YTHe@tbardyRirRe réMyd thrant tbadik Kbterocyclylene. |

20t et r ahydr ot hi ophenyl, sulTur oxidized tetrahydrothi ophenyl, pyrimdinyl,
furanyl, thienfHetepyeyelglajityl” psfeszolaylacy dlivi aleglohgtical inetiak ohybf tHeenzof ur anyl :
thlanaphthalenyl i ndolyl, indolenyl, quinolinyl, isoquinolinyl,

benzi ni dakydspgen pases beridey to asarbsirpatpimy drpirallyy terminad ionyp® casbat ¢t@rrnyq

fe{’ry;L%'r?ﬁ"i‘%cae-v%fF%ﬁﬁer&a@@iﬁ@f&faﬂydr O E by B PSR q o RO ny!
croct M1 el ag Oyl PGt 14 80, 86 i @l Bl i el 1 thi enyl

t hi ant hr eny any enzof uran romenyl eny phenoxat hi nyl ,

2H- pyr 1 ol feterb&RAIIAR- YNy, dndAKETRE erher@ﬁff@lé"’ﬁﬂerod%lﬂyl’d ﬂﬁ&ﬁlmdum
2009/ 005687PCT/"U 2008/ 007955 i ndol i zi nyl, isoindolyl, -1-indol yl,

1H i ndaz oryy ofpthe ihetdrocyhH (gmup:sl destrilydd ah:dvtehmlchzimg( thosu dpmri’mﬁdildi nyl ,
qui noxal i nyl, qui nazol i n}{{ , CI nnoI inyl, pteridi lchly 40-1- carbazol yI
car bazol yPring ; : hemistyy. Onesk efirﬂythe iﬂywlﬂﬁlﬂipnyl

5 §3§E§QL§'@?I¥'@H#€ ﬁeh%r%yg&ig?c?t?ﬁ%ﬁbeyqtm%sé Ay RGB! | ”%'w |
Py 324 | klor RLBST ARV mehI1d Obon L SRIRABLEYN L 39;54%%}0%&;{'@ " phol i ny!

oxazol 1 di ny f enzi SovaO oxi n enzoxazo nyl
i satinoyl widnte Br&iisd ﬂﬁhﬁi@rr‘égtﬂﬁﬁglglroup is chgmlcally stable. The heterocyclyl alkyl

gfoup comprises 2 to 20 carbon atoms, e. 8., the alkyl portion of the arylalkyl group
comprises 1 to 6 carbon atorhs and the heterocyclyl moiéty comprises 1 to 14 carbon
atoms. Examples of heterocyclylalkyls include by way of example and not limitation

20 5-membered sulfur, oxygen, and/or nitrogen containing heterocycles such as
thiazolylmethyl, 2-thiazolylethan-1-yl, imidazolylmethyl, oxazolylmethyl,
thiadiazolylmethyl, etc., 6-membered sulfur, oxygen, and/or nitrogen containing
heterocycles such as piperidinylmethyl, piperazinylmethyl, morpholinylmethyl,
pyridinylmethyl, pyridizylmethyl, pyrimidylmethyl, pyrazinylmethy], etc.

25 ”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

17



10By way of exanple and not limtation, carbon bonded heterocycl es are bonded
at position 2, 3, 4, 5 or 6 of a pyridine, position 3, 4, 5 or 6 of a

pyri dazi ne, Y¥O300¢¥872, 4, 5 or 6 of a pyrimdine, posiPCIER2098/0039555 or 6 of
a pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran,

t hi ophene inddyddsQAn§ d?rthé Rétéﬂhfjx@'lwgwdfﬁh%scrml Helr&R, iAcluin@Ffhoze @bsc@ibe@xazol e,
i m dazol e or thiazole, position of an isoxazole, pyrazole, or

i sot hi azolirePripdplesiod Mdtieon FietaxfocadlicaZihemidirpeandpibeialkemy] gortidn afrthd of an
azetidine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3, 4,
5, 6, 7, betegogyrlyhalkespkgronplindudes my of thﬁ@ﬂ@nykzgﬁoelms disclased bereiboReed

D TSR W b B B el s 5

pyrimdin [%3)
Byt adh nope aBeRA okl Bte SRIGEL Ryt b AR} asbod- i By
way of eX%QBhﬁmﬂﬁQa@@&nﬁthHa®hH@heﬁhﬁﬁ&ﬁﬁ@t@@Ggﬁﬂuﬁg ﬁﬁgﬁ%%héﬁuﬁﬂﬁ bonded at
position 1 of an aziridirte, azetidine, pyrrole, pyrroli pyrroline, 3-
pyrrol i ne stable. ddedieeerotyulylatidniydligngyp éompiist2abi20@arbdniatotiazoy.ithe, pyrazol e,
25pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, piperazine, indole,
i ndol i ne, ahl@nxlpcvrﬁaapéﬂ@ hqj@mcytlmhalger@fl A0V 69INHTBeS, | or6 Gasbomaiohisansl posi ti on
4 of a nnrﬁ ol i ne, WO 2009/005687PCT/1J82008/007955 position 9 of a
car bazol ef etﬁ“’&é‘flﬁ P’r‘i’éy CANPFIFeS ol 4 PRRULIPYS: ni trogen bonded het er ocycl es
inclu 1l-aziri }, rro VA I, and
95 ¥erod BTG rorbrbiercfhiie At 485U iR SRAEPNE

1- pi peridinyl . &r's t’er oc I ned herein,

ﬁe{l ved bI}ﬁ Iérdg%ala@&hggo@déww@&ﬁeoﬁsm ftl Ry S@érmﬁamr%m edrbBRbRIRa tom of a
eterocycly

but also an sp carbon atom, is replaced with a heterocyclyl radical (i.e., a
heterocyclyl-alkynylene- moiety). The heterocyclyl portion of the heterocyclyl

alkynyl group includes any of the heterocyclyl groups described herein, including

15 those described in Principles of Modern Heterocyclic Chemistry, and the alkynyl
portion of the heterocyclyl alkynyl group includes any of the alkynyl groups
disclosed herein. One skilled in thé art will also understand that the heterocyclyl
group can be attached to the alkynyl portion of the heterocyclyl alkynyl by means of
a carbon-carbon bond or a carbon-heteroatom bond, with the proviso that the

20  resulting group is chemically stable. The heterocyclyl alkynyl group comprises 2 to
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

25  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, purinyl,

18



an open valence. Simlarly, "heteroarylene" refers to an aromatic

het er ocycl yl ene. "Heterocyclylalkyl" refers to an acyclic al kyl radical

i n whi ch onevVefr WA Hydr ogen at oms bonded to a carbon aPEMUSIHHICERFIy a
termnal or sip' carbon atom is replaced with a heterocyclyl radical (i.e., a

het er ocy chithnyd kyérgm,&yennahﬂmyyl, béfmi}ﬁathel%%ﬁf&@mJ imlidaddiyl, tigalpls i ncl ude,
but are not limted to heterocyclyl-CJL-, 2- (heterocyclypethan-1-yl, and the
l i ke, wheisexazroliepyaeolet osyliprolypouinayl, isnqhindgéd, pyrydady] tpyeinhidybr ocycl yl
groups descri bed above, including those described in Principles of Modem

Het er ocycPYi@2helti stry. One skilled in the art will also understand that the

het erocycl yl group can,be ,attached,to the al kyl rtion of the 15 heterocyclyl
Kyl by meane GFbaSEE 6 BEPRAT Y, st Erelipisi PhEty Siee R RB S w t b L he
provi so t%hlattﬁ%h{gteﬁéuggé 8% g"cé’:%n'ﬁoxﬁbﬁéfb aidoty 8k 30812 CEP&QH‘QB@S%W' yl al kyl
group conprises 2to carbon atons, e.g., the alkyl portion of the arylal kyl

group conpicydeshdip B b0 caboRBt@Aslad Ho aé.om&io)éycm&bﬂioyyg@mri ses 1 to
14 carbon atons. Exanpl es of heterocyclylal kyls include by way of exanple and

not | i ni tladviedhtoXOribg amine séld nsark typicalhxy gemringatdos. Bicycogerbaynlesai ni ng

het er ocycl es such as thiazolylnmethyl, 2-thiazolyl ethan-1-yl, imdazolyl nethyl,
oxazol yl neaveyl to 2mingiatamst ¢ 8 netrAyged asabicy do (b 6% Dd(5el oF (§/6) DRIEFRPr and/ or
nitrogen contai.ni ng het erocycl es .such i i di nyl get hy|, pi perazinyl net hyl,
ot phot 1 g PR i S PR sy R gD SGE Rt ERyPplsab) et nyl
pyrazjmyl : . 1 f As¥Sldrg-1al kenyl

r adi c%a(r illr‘l:{%}1 iy}lc 1c§%§ogfc§ ‘%ﬂg‘hﬁ‘%%géﬁ@ﬁ}éﬁwggﬁ el tcg)ptgﬂgg’:%g’ﬁc té(I)ﬁ]l typically
a tern nadnydl1-sRIGHRMROREM, ANy difentBsayB c?ﬂ3h@>@ﬂ,ﬁ0£yc@émm1-é@1,rﬁp| aced with a
het erocyclyl radical (i.é., a heterocyclyl- al kenyl'ene- noiety). The

het er ocyctyclohesi2teron, bfyddtexikemylopyaiyletal kenyl group WO

2009/ 005687PCI TLI S2008/ 007955 i ncl udes any of the heterocyclyl groups
descri bed her eiGrbegyelyipaen gefensde e cabeerdy @a cahoprdlews deifised gpOvmltpsing

TR e A Rl A A
o oo SRR TN RSB e SIS LARIER 0 L1
or a car beaidaktiffade, bR limiedho! fienplea¥i so that the resulting group is
chemcally “Arylheteroalkyl” refers to a heteroalkyl as defined herein, in which a
hydrogen atom (which may be attached either to a carbon atom or a heteroatom) has
been replaced with an aryl group as defined herein. The aryl groups may be bonded
20  to a carbon atom of the heteroalkyl group, or to a heteroatom of the heteroalkyl
group, provided that the resulting arylheteroalkyl group provides a chemically
stable moiety. For example, an arylheteroalkyl group can have the general formulae
-alkylene-O-ary], -alkylene-O-alkylene-aryl, -alkylene-NH-aryl, -alkylene-NH-
alkylene-aryl, -alkylene-S-aryl, -alkylene-S-alkylene-aryl, etc. In addition, any of the
25 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-
19



stable. The heterocyclyl al kenyl group conprises 2 to 20 carbon atons, e.g.,
the al kenyl portion of the heterocydyl al kenyl group conprises 1 to 6 carbon
atons and tHEOH%P@¢%%®CIyI moi ety conprises 1 to 14 car BE6HUAISHYTISS

10"1l eterocycl yl al kynyl" refers to an acyclic al kynyl radical in which one of
t he hydr omanuagt@&mm@gmté&aﬁylgﬁ{)bg{u@d@m%pﬁmyl,ycphipﬁmﬂalcrey— sp’ carbon
atom but also an sp carbon atom “is replaced with a heterocyclyl radical
(i.e., a dtetzelybcytlyihdalyky@id.eswendaoipl, eC¥)-puifihgl, FEHefuaygl, yCHpdienyln- of t he

het erocycl yl al kynyl group includes any of the heterocyclyl groups descri bed
herein, i ﬁélzhanmun@y ,h6§g-b@e§@wcué&nyﬁ -Erlp-perbpradsl, ﬁwﬁomt-@@cycl ic

Cem o4 g, S0 251 3L, 95120, 1 N PSLBLEHE) Yy LR Jigur | el s

of the hereruRbit EHETGIOEYE Ot B AHREFEREp B P IR E AL AAREY Y] Portion
car bon- he@ﬁ(@ﬁ@)ﬁwrﬁa@rzg FCI@(Cﬁsﬁ&&zﬁfy@,\/—m@ﬂﬁthﬁﬂ, 21 f@ghlisdiRgolgr,oup i s

chem cal |y stable€. e heterocyclyl” al kynyl group conprises 2 to 20 carbon

at ons, e.@H(CHbepatingyIH (@ -f orangf, -CHECHe) ihicagy,dCH(GHs )y byhzofuanpl, conpri ses 1
to 6 carbon atons and the heterocyclyl noiety conprises 1 to 14 carbon atons.

" He';] er oar@H(C}@f@I@Otf@OWWhoﬁéf(@ )-@arrbmlylc-%(@ﬂdéy&d@qolﬁaﬁfﬁglléﬂ- | east V\Eneh
oE . o A . ;
can Iﬁteeirﬁ Vb GG Ryt - P ay by o Deaphion ﬁ-lffﬁio? :rjggnﬁn. h' ’
der ni 0 PR RIIRLES L OCHIPHAFRBENIgh SR HOR B, Larlt®5e Loaior M e

i nclolyl, §,I§Ig';dyj,o.@_i(cfggg,5, 1, etdNO 20091005687PCT1U52008/ 007955 f ur anyl,

t hi enyl %enzofuranyl, enzof hi ophenyl, carbazolyl, irnidazolyl, thiazolyl,

i soxazol yl , pyrezety | optiswdlly sabetiyited timi refergrice to agauticidhyinpigpy bf tdazyl |
pyrirnidyl, pyrazyl, etc. "Carbocycle" or "carbocyclyl" refers to a saturated,
parti al | ycampaing eftfedmera 5(egr awmerptionally gubsiifitieg agykgroupreafeysho atodistyas a
nmonocycle, 7 t8 ]%/é car bon %t Qns as a bicycle, and up to about 20 carbon atons
as a pol y2ened Iendc3rers bsaMs8E cl es have 3 to 6 ring atons, still rore

typically 5 or, i ’ i cycll e 2 A at ons,
e.g., 195J’ar ranged Egts‘}egéﬁ F@@gﬁ%—“f%‘%)e?!ek éf g)%&g?@{% %?)‘r'\)ﬂ?cg‘ 36%' %@%‘%e%‘b@ﬂ 9 or 10
ring atongindfibNGae Adléul GYEPRABHPI —C{OIBR BUnEba! SMn EHRARNG Sf e 10
nonocycl i ¢ carbocycl es include cycl opropyl, cyclobutyl, cyclopéentyl,

1- cycl ope@H fiincieond of the motéapemte-replangd with-acy@CEpRfundsen\th whdcly tHedhexyl ,
1-cyc|ohex-1-en¥I, 1- cycl ohex-2-enyl, 1-cyclohex-3-enyl, phenyl, etc.
moiety of the ester is any carbon-containing group which forms a stable ester moiety,
including but not limited to alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl,
20  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,
N™X N H
| S—o0H N~ XN
e 0 =0

'@ 'S
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"Car bocyclylene" refers to a carbocydyl or carbocycle as defined above having
two nonoval ent radical centers derived by the renoval of two h drogen at ons
from 15 t he ¥AAWBEtWwo different carbon atoms of a par BAT/UERPHWEE! yI .

Typi cal carbocyclylene radicals include, but are not limted to, phenyl ene.

" Aryl het er oal kyhé' teb@f‘RE@r Hieréofh e @n oay W'isﬂ&lﬁﬁfté@&ﬂglﬁk&hﬁic@utidaﬂlva ch a

hydr ogen atom (which nay be attached either to a carbon atom or a heteroaton)
has been nepptabbdesters theaeofaryl group as defined herein. The aryl groups may be
bonded 20 to a carbon atom of the heteroal kyl group, or to a heteroatom of the
het er oal kyl gr Bupterir shirake deterato mptecyles whifthhave the peeReTEAPIBRM group provi des
a chemcally stable.noiety. For .exanple, an a het er pal kyl, group can have the
Gener al _f SYRRTEoSR B OB e el okt g B g B fprer asipey i o

- al kyl ne-.gp—g l ot = I -aryl  -al s> aryl,

-al kyl %ne- }aﬂ%élv‘é%léﬁg%%@gt : %ﬁmgg‘gﬁfﬁodn#mér@ag?b?ﬁge 25_ al kyl ene noi eties
in the gener al ThOfh ‘@RréhiiRecaneBR tbubhiiRundyhatitt Hivrdduhfidal amemRbl t he
substituents defined or exenplified herein. "Heteroaryl al kyl" refers to
an al kyl gomotipytiars bdediffeeavitieregard ta thewhiangemehyafrtbgetorat ongreaps been repl aced
with a heteroaryl group as defined herein. Non 19 WO

2009/ 00568FREPUS2008/ 007955 Iim ting exanpl es of heteroaryl al kyl include
-CH2-pyridinyl, -Cl-12-pyrrolyl, -C. 1-12- oxazolyl, -CH2-indolyl., ..

Go- U201 ndol yiDRSERTTY FS1s o aderish iy P HSOr DB TS SRR of ur any!
- Cl- Lqperi j - - - ] ng;lg i azol yl,

- CHz2- ?Qoxgécgwoggg%&?ra%%?gﬁw@zd?é%eg8’% %%%%%Pﬁzﬂaﬁffe&w nol.hfl/{’é,1 -Cl12- 5

i soqui nol MiffererfefryRichl Shdp¥tties &FPmBMirgPdiMis, boi B9 % bctrai?\’& ¢s,pyridinyl,
- CH(CH3)-pyrrolyl, -CH ) - oxazol yl ,gr?m(bﬁ&gﬁdol yl%ZS - CH ) -isoi ndol yl

- CH( CH3) apdireaatiVities. O(ixdi3gs-df uliaatereomeCHNGT 3¢ pdrhieamder higbH(e€bl8)iobenzof ur anyl ,
- CH(CH3) - benzot hi ophenyl, -0-1(CH3)-carbazolyl, -CH(CH3)-im dazolyl,
- CH( CH3) - analy tigad pyocedurgs(seriys eleetxaplmrgsis andiucmmytopiapiyol yi |

-CH(CH3) -isothjazolyl, - 10 CH( CH3)-quinolyl, -CH(CH3),-isoquinolyl,
O ) - pyri A PRIbIeR Rl 1o by SlergremeRt ey Py greon
15  superimposable mirror images of one another.

Stereochemical definitions and conventions used herein generally follow S. P.

Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book

Company, New York; and Eliel, E. and Wilen, S., Stereochemistry of Organic
Compounds (1994) John Wiley & Sons, Inc., New York. Many organic compounds

20  exist in optically active forms, i.e., they have the ability to rotate the plane of plane-
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

25 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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The term "optionally substituted” in reference to a particular noiety of the
conpound of Fornmula | (e.g., an optionally substituted aryl group) refers to a
moi ety havi ntYOB009405687  or npre substituents. 15"Ester tREFESIOSMHERAs any ester
of a compound in which any of the --COCH functions of the nolecule is replaced
by a - C( 03¢R hitttd SfbnadtioineryRirefer@aYo @ a i@ mic @ikfudd et h en@neite, @Ol ecul e
are replaced with a -0C(0O)R function, in which the R noiety of the ester is
any car bomag@at@ wherg thereums\beer ho Seramselactidrabt seesspecifimiyanys, chemmd¢aldi ng but
not limted to alkyl, alkenyl, alkynyl, cycloalkyl, cycloal kylalkyl, aryl,

20ar y| al kigactioepepmegsst Yhe taigrseirareyf PIsiuks| anghraserpafe’ tefeetd der i vat i ves

t hereof Esters.can. also . nclude.esters -.as, described above - of "tautoneric
enol 5", oSl dRI R G NN e RO AT CRITO8 Y %055 The term
"ester thereof"” includes but is not limted to pharmaceutically acceptable

est er s5 t hgfRQfine @& M "chiral” refers to nol ecul es which have the property
of non- supergl nposability of the mrror inmage partner, while the term
"achiral " ref dnhghé eorfteridfahiel pesentiingbntésre psoteetingPerpb litclade pheiragn rror i mage
partner. The term "stereoi soners™ refers to conpounds whi ch have 1denti cal
cheni cal ovwoigies and ichemidalipratedtirgrgmiiph regard to the arrangenent of the atons

or groups in space. "Diastereoner"” refers to a stereoisoner wwth two or nore
centers of chilr@f§cfifg groups are available, commonly known and used, and are

optionally used to prevent side reactions with the protected group during synthetic

10 procedures, i.e. routes or methods to prepare the compounds of the invention. For
the most part the decision as to which groups to protect, when to do so, and the
nature of the chemical protecting group “PG” will be dependent upon the chemistry
of the reaction to be protected agaﬁst (e.g., acidic, basic, oxidative, reductive or other
conditions) and the intended direction of the synthesis. The PG groups do not need

15  to be, and generally are not, the same if the compound is substituted with multiple
PG. In gener‘:ﬂ, PG will be used to protect functional groups such as carboxyl,
hydroxyl, thio, or amino groups and to thus prevent side reactions or to otherwise
facilitate the synthetic efficiency. The order of deprotection to yield free, deprotected
groups is dependent upon the intended direction of the synthesis and the reaction

20  conditions to be encountered, and may occur 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

25 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

22



10 and whose nol ecules are not mrror inmages of one another. D astereoners
have different ({)h}/si cal properties, e.g., nelting points, boili ng%goi nts,
spectral prop@ptPRE87and reactivities. Mxtures of di asPEFESWEYY™ Ay separate
under high resolution anal ytical procedures such as el ectrophoresis and

chr omat ogwaphy understood by thokgkilléDiEthe art] 8h@bre i cluded Stieh eiidqrer s of a
conpound Whi ch are“non-15 superinposable mrror inmages of one anot her.

St er eochediscaisedieéloni.t i ons and conventi ons used herein generally follow S. P.
Parker, Ed., McGawHi |l Dictionary of Chem cal Terns (1984) McG aw Hi || Book
Conpany, New YdREY large mumber ofghydagpsy \rpleating gups asd memisteymise Or gani c

Conmpounds (1994) .John Wl e t Sons, Inc., New York. ny, .organi ¢ conpounds
J0ext ot ; BOuRE AbdieyesindiRE Fsmeal deavast fray nn e e T R EFORESE  ar et he
pl ane of g[j% %glggl §ﬂ % .ol i gAl jve conmpound,
t he prsgf i & 5 C_ZS tﬂe's_ hg}ugdér%g\g?Ijtegﬁ%%}fg?%tg?ﬁéﬁgg{s%ﬁsmﬂnconfi guration
of the nohgeylgesaRomc., NS Mok al99g aBBRI(-£71-160h-9p (€l e@s’) ds@ulsd or (+) and
(-) are enployed to designate the sign of rotation of plane-polarized |ight by
t he conpokKodenski,thhilip J.; Brotéctimgafrongs (GedrgtThéerd® Vedap Stuttgars Nesvdodt,at ory. A

conpound prefixed with (+) or dis clextrorotatory. For a given chem cal
st r uct ur el9%headdckisdpeypstied By aeferange it ite entirefclegsein: Hamarhayareeaptey r or

i mges of e anot her. A cifi.c stereqisoner may al so be referred to as an
enant | ok PFAISHIE FFQIRT dBPVERURWT BEFRENEA S hapEER HYATRYT RIPEFHIL | omer i o

m Xt ufe. 1,9Q36, ' ) ]2 ioners is

r ef eri(gd @f)ouﬁg’ ég& gg g%icéﬁ‘lg%ﬁ?j% %?géoq‘?%g%i%?%}és&ﬁggﬁbﬁé?’g:@?%er e there
has been Qgboker@eeRtasGrelips pasket BOFREChhptel bYCiBoAy COMEAL dreaps,i on or
process. The terns "racem ¢ mxture" and "racemate” refer to an equi nol ar

m Xt ur e opageadsSBhdnhtFamenptectisg geigs, fodearboxylafacaphiphosph@dt asidty. 5 Protecting
G oups In the context of the present invention, protecting groups include

prodrug nPhesphesatgnilionicacdpng ptes Protaeting siopds [ asidscier fgeghorpst ar e
avail abl e nl nown and used, and .are optionally used to prevent side
o Pt e SH SR A BY il (B Rl Ared ot W3S, bSed

15 amides, hydrazides, and the like.

Ether- and Ester-forming protecting groups
Ester-forming groups include: (1) phosphonate ester-forming groups, such as
phosphonamidate esters, phosphorothioate esters, phosphonate esters, and
20  phosphon-bis-amidates; (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
25  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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10 procedures, i.e. routes or nethods to prepare the conpounds of the

i nvention. For the nost part the decision as to which groups to g)rot ect, when
to do so, art¥OeW&'W&t’ure of the chemical protecting groBpTUBESHSE pe
dependent upon the chem stry of the reaction to be protected against (e.g.,
aci di c, bashpouRkbfligié Meentfi@dusth ¥@aBimAtbes peAsd bt tiflRksuffaiéhtitb§idlatended
direction of the synthesis. The PG groups do not need 15 to be, and generally
are not, tietatwdimprodudt ieerecinowh producsibypticallytapel identifiedlytprpparifgz:a | n general
PG w |l be used to protect functional groups such as carboxyl, hydroxyl, thio,
or anino &delpkelladdeso CfmrsHﬁF@Wﬁpnéiogéher@aelﬂﬁl@h@dmmﬁermérwi se facilitate
the synthetic efficiency. The order of deprotecti to,yield free, deprotected
groups i sPAEHEA ln%ua‘(’)%c plg q%?g"rﬁ’e@eﬁﬁq a@’r‘?“&ﬁ%trﬂ%/%;ﬁ%%waand t he
reactien C [t r n?;ﬂ]d : der as

det er m9neggﬁyé%{}ﬂlé%%é%ﬁ?p@%]gﬁgﬂ%ﬁnﬁﬁona'ag‘?‘)oéu SQJIc#mltle eﬁggrfl%gunds of the
I nvent i oNn{@EgbIiemPb Wbt @FbicdTB a2 8D k&onds &4 SThbrg) AP BRtngritss OH groups
(whet her hydroxyl, carboxylic acid, phosphoffic acid, or other functions)

i ncl ude " etrhersiow prebiay frémrthe ngingSblgod opsther BidiegicaleamgdéserFieer m ng gr oups

are capabl e of functioning as chem cal protecting groups in the synthetic
schenes sBrodusts aie kasiby ifolatqe\iinaerthey arpdabgled (xthersanelisphited By Stedeseiddg gr oups
are neither_.ether- n ter-formn roups,. . .

2009/ 00568 HBCHTIBIRIEGE PIhnG PP OB TRGLTE BIRe B Casble: JEereabelite: ne art,
and a i i i ] 5’5%5 | unber of
hydr oigl S?%#g%?iaﬁ%Hgtﬁgg]ﬁgﬁzﬁégg% e- gfralrgnﬁ‘r?gy\ég‘g'b%ysaﬁdmgggﬁti}%%ﬁq&ng chem cal
cl eavage geGhl Mdyas 6f AREDOIIREGs d Ondhe Ghmn¥ Svaydas@aventsdrial @ugni ¢ S nthesi s
Theodor a G eene and Peter G M Wits (John ley & Sons, Inc., New York,
1999, | SBiefabblhiimlsbidias dell{KnGuaetvethpse Sekkedhirstbe loic i TresionyelBtunl priodaicts,
Protecting G oups (CGeorg Thiene Verlag Stuttgart, New York, 1994), which is

i ncor por ab@lPngyas tgvearemos otherviss fawmd reviyohweatseful imdiganesticassaysdanpt er 1,

Protecti G s:, An Oy i ew, -20, Chapter. 2 d | Protecti 10
Groups,  pAsEEee drsingt Joxorabo i ot TRER ARG ELsbi ey HaSEs Ly Chapt of
4, Caﬁ@oxx{fegfv%égﬁgilﬁygi:@egm. pages 118-154, Chapter 5, Carbonyl Protecting

Groups, pages or protecting groups for carboxylic acid, phosphonic

aci d, phosphpdahds obBbindhe oafli d and ot her protecting groups for acids see
G eene as set
In one embodiment, the present application provides compounds according

to Formula I or 1II, as described herein.
In each of the embodiments herein, the following provisos apply when
20  applicable:

(a) When X' is -CHz-, D is 1,4-phenylene, R*-L*- is CHsCH2CH2CH20- or CHs-
O-CH:CH:-O, n=0, m=1, then NR*R® 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, R3-L3- is

25 CH:CH2CH:2CH:0- or CH3-O-CH2CH2-O, n=0, m=1, then neither R*nor R5
are substituted alkyl, substituted heterocycyl, or substituted benzyl; and

(c) When X! is -CHa-, D is 2,5-pyridylene, R3-L?- is CHsCH2CH2CH20- or CHs-
O-CH2CH:-O, n=0, m=1, then NR*R?® is not pyrrolyl, piperazyl, or N(CHz3)..
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forth bel ow. Such groups include by way of exanple and not limtation, esters,
15 am des, hxdrazi des, and the like. Ether- and Ester-form ng protecting

gr oups O pYP/BYO%70r mi ng groups include: (1) phosphoR&TASBEYY2For mi ng
groups, such as phosphonani date esters, phosphorothioate esters, phosphonate

esters, and 20rHehospieindsios tinp@sérasnvdrdjontds hevdyitluds bay of efem ng groups, and
(3) sul phur ester-form ng groups, such as sul phonate, sulfate, and sulfinate.

Met abol i t esnpdurtdseligdesed un EOdN7/A34817, WEM7I34917AsD HasdritiAmpligatibi n t he scope
of this invention are the in vivo netabolic 25 products of the conpounds
descri bedPpRlicatipn 266403441 IR 20SHRRP33 b IS @fé?gf\g&@aﬁﬁﬂhé’ffwlﬁﬁ]i‘ fhe oxi dati on,
reducti on, {}%dr ol %?}I Sy zrin‘i dat itonh .ei}t, erification and the like of the

adni ni st ef'€ (95?{'8 Ad; eperqcﬁﬁ‘?fw eyt o enzymati c processes. Accordingly, the

i nventd on incl (aYaseTo} LSl ntacting a 23
WO 2000/ oo5687%6%2008%%?&%9%%%%&%?@{%ﬂsﬁgi%ﬁgggtg%’ﬁlgﬁttﬁga mamal for a

peri od of piekéra cotpbouaiiebie d@cib&l shailnBtakel heteipl oddtetuld Beuaaérstaddchy pr oduct s
typically are identified by preparing a radiolabelled (e.g., 04 or 1-13)

conpound arfe kiléed invtbeaitdhat agniamizhatiomgf the deéinginerrallsybstituenidet ect abl e dose
(e.qg., greater than about 0.5 ng/kg) to an animal 5 such as _rat, nouse, guinea
pi g, nonkesscriped akpvieghould nefiesiyt BT inoperble snesies 6F comPaBBdi sm t o occur
(typically about, 30 seconds to 30,hours) and isolatjng j,ts conversion products
rom the FPRGAPISBaTESHT Emeuio Motk oRHpR st e e MoF v EHIET o ar o basi |y

i sol ajed s AEWiFRr i [ £ ti bodies
capabf(g 0 eﬁ%ﬁh% ng é%liﬁopfg@g;éﬁg\slﬁ\g/%zg{%ﬁ@g a'rsr%%rg%o tlo{i%)c&ﬂ_%ﬁ{éiﬁ tc’?%go ite 10

st ruct ur eghadfGur@haleft B d) Br compeihd O iR udstiilé & lpertriflisolabiynMador N. MR
analysis. In general, analysis of netabolites is done in the same way as

convent i ofvainuthtion intet plicginasentsdaligliaeseprahle dosagarfotros.t hasexasiplé lied in the art.
The conversion products, so long as they are not otherwi se found in vivo, are

usef ul i nueHesgaed te enagslsd it By arhdvapradatinidgsphly asr eoveleabhprdiABY of t he
I nventi Onapep;ileeg t(i) I:ortrrklll?l% I,pa%S r?gtsto%%rr%mg 1.
15 Similarly, the skilled artisan will understand that when L? is -NH-, -O-, or -5-,
in Formula II, L? defines a =NH (imine), =O (carbonyl), or =5 (thiocarbonyl) group.

In one embodiment of Formula I or II, X! is alkylene or substituted alkylene;
wherein the substituted alkylene comprises an alkylene substituted with one or
more substituents selected from the group consisting of halo, hydroxyl, amino,

20  heteroalkyl, substituted heteroalkyl, cyano, azido, nitro, alkyl, substituted alkyl, and
combinations thereof.

In another embodiment of Formula I or II, mis 1.

In another embodiment of Formula I or II, L' is -CH>~ or -CH2CH>-.

In another embodiment of Formula I or II, R! is independently -NR*R®; and R*

25 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 R®, taken together with the nitrogen to which they are both attached, form a

25



15i nfective activity of their own. Conpounds of Formula I or Il I n one
enbodi nent, the present application provides conpounds accordin% to Formula 1
or Il, as de¥@ri%edctierein. In each of the enb8HT/NEWEREPein, the
foll owi ng provisos apply when 20applicable: (a) Wen X is -CH2-, Dis

1, 4- phenydigiétutd@3r LidsubistinEeB GeRebR/CH? Whetdin @dBhetBrdchREhPa &, tor8=0, M1, then
NRARS5 is not: (1) a 4-substituted or 4,4- disubstituted piperidine or

pi per azi neefr®ered\HORBsy clic fullibatineded ot parsiallCinsatDrated ting-cphtigingné or

1, 4-pi peridinyl ene, R3-L3- is 25CH3CH2CH2CH20- or CH3-0- CH2CH2-0, n=0, mFl,
then nei tl§att oRedsrerratorm selectgd fiamMe § andyy or 3 fvlerrmenderst et ycyl , or

substituted benzyl; an Cc en X 1S -- -, D.i.s. 2, 5- id ne, R313- is
G BOpororE T EnStetgt B peiy tngafirafelTiing sodtoiRinarad R RV ASER: o v

pi peragyl 5, se#cgd'f]rg}rgN @%4and® 2009/ 005687PCTI US2008/ 007955 The
conpounds of the present’ invention do not include any of the conpounds

di scl osed i n R BétHE34&bodiéh ot FOSAUT ol R iEa{d%EbneP@ﬂlyi OQRITOarlURE | cati on
2006/ 0052403, JP 2005/089334, or US 6, 329, 381, each of which is incorporated
by ref er emwkRy, rakengogether with.th&mtteogeeftp nhiclotieyamel bete tached fosnfaor vari ous
genus and subgenus of the present conpounds are described and illustrated
herei n. |fubsHBuedopansifEruedbatesgarghe skilled in the art that any conbination

of the definitions. .and substituents descri .above shouyl d sfes in an
"noper ab e spCiee ggﬁﬁw[ﬂ&}f%{w@ﬁ%ﬁ @e@dwdggeg;lﬁlynﬂﬁﬁﬁ?d@zﬂ ians h
conpo 4 r . v, : [ {such as,
foppegwp (a},i'légﬁ)g'ar 8% at%%%kgd%l%\%acgﬁérat aﬁ rr&t@)lrIB étl%g%(ﬁ%gu&rﬁggélgygﬁ? g{grl]ds) or
conpoundsary®Qubstatiaddl £yt BeResdtyl, sib tatddairt@daryll ddietoay dipialkynt 0

pharmaceutically accept abl e dosage forns. For exanple, it is understood to one
skil | ed isubshbited hetehadyclytedkylefCRDH, s(R?, LCEI) QR cov-dl(ENNRARMA only applies to
Formila 1, andInr]ag[C)t}Eeg erI:rl%';)réliJrlrxgntl clf Formula I or II, R' is independently -NR*R5; R* is H
or carbocyclylalkyl; and R® is alkyl, substituted alkyl, carbocyclylalkyl, or substituted
15 carbocyclylalkyl.
In another embodiment of Formula I or II, D is arylene or heteroarylene.
In another embodiment of Formula I or II, L? is —-O-.
In one embodiment of Formula I, -L?-R? is -OH.
" In another embodiment of Formula I or II, L2 is —-O-; and R?is -C(O)R¢, -
20 C(O)ORS, -C(O)NR'R8, -S(O)OR?, -S(O)NR'R?, -S(0O)0R?, or —S(O)NR7R8.
In another embodiment of Formula I or II, R? is -C(O)OCHs, -C(O)OCH:CH3, -
C(O)OCH(CHs)., -C(O)NHCHs, -C(O)NHCH-CHs, -C(O)NHCH(CHs)a.
In another embodiment of Formula I or II, L2 is —-O-; and R? is alkyl,
substituted alkyl, cyclylalkyl, substituted cyclylalkyl, aryl, substituted aryl, arylalkyl,
25 substituted arylalkyl, heterocyclylalkyl, or substituted heterocyclylalkyl.
In another embodiment of Formula I or II, R? is methyl, ethyl, n-propyl,
isopropyl, n-butyl, cyclopropyl, methylcyclopropyl, cyclopropylmethylene, benzyl,
or methoxybezyl.
26



15Sim larly, the skilled artisan will understand that when U is -NH- -0-, or
-5-, in Fornula Il, L2 defines a =NH (imne), =0 (carbonyl/)U

(thl ocar bonW?Z‘{j’P/B‘lfﬁm In one enbodi nent of Fornula | or PFT/] 5%08/?0595& kyl ene or
substituted al kyl ene; wherein the substituted al kyl ene conprises an al kyl ene
substi tut ed W IhhnofterembidiestdbSHorind@nt or Bal:ect@d. from t he group consi sting
of hal o, hydroxyl, am no, 20heteroal kyl, substituted heteroal kyl, cyano,

azi do, nitro, laldopthersofisdimeniec Firkyla I anid, Rgsikyhsibstgutdderleplf . |1 n anot her
enbodi mant of Formula | or 11, mis 1. In another enbodi nent of For rruI al or

11, Uis betppralkgfl, armpgtijuted ll‘?feﬁ?‘i‘gf}ﬂer embodi ment of Formula | or Rl is
independentl y NR4 5; and R n 1. W th t |trogen to
whi ch they aré e (ﬂﬁiélaemf rﬂrglu;%{)gliﬁ‘t 31 e% g_btfﬁ%ﬂbcgt‘b ﬁftil( ¥ et er ocycl e.
I n anot hep_g od| ment of Formula | or 11, R is independently -NR4R5; and 124

and R5, taken’fogether with the nitrogen to which they are both attached, form
a WO 2009/ 00568 ARefHe'eA AR OSF orthvgd 1 bl ed 20w isinoubsUH.aka4e diet er ocycl e;

wherein the heterocycle is a 4- to 8- nenbered nonocyclic fully saturated or
parti al | yOahdetu€Cab€Hsri ng cont ai ni ng at

In another embodiment of Formula I, R* and R® are not each simultaneously H
or alkyl.
10 In another embodiment of the present invention, Formula I is represented by

Formula Ia:

NH,
N

N
R? J'\tE N
SBTONT N —_(R"),
<
Ry

Ia
or a pharmaceutically acceptable salt thereof, wherein:
15 R'is -NR*R%;

R?is'H, alkyl, substituted alkyl, carbocyclyl, substituted carbocyclyl,
carbocyclylalkyl, substituted carbocyclylalkyl, arylalkyl, substituted
arylalkyl, heterocyclylalkyl, substituted heterocyclylalkyl, -C(O)RS, -
C(O)ORS, -C(O)NR"RS, -5(0)20R’, or -S(O)NR'R8;

20 L3 is -NH-, -O-, -5-, -N(R*)C(O)-, -S(O)z2-, -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, heterocycly],
substituted heterocyclyl, heterocyclylalkyl, or substituted

25 heterocyclylalkyl;
27



| east one hetero atom selected fromN, O, and S; or a 8- to 12-nenbered fused
bicyclic fully saturated or partially unsaturated ring containing at |east one
hetero 5 at 3WPABPED from N, 0, and S. In another enb8HTNEHI W *SFornula | or
I, R is independently -NR4R5; and R4 and R5, taken together with the

nitrogen to WiRCihd Reteakéh i?n@%ber@dérﬂ@h&dalkflpélﬁbsﬁh&@b%lk)ﬂLHaﬂﬁbc@tl&ﬂJnSUbStI tut ed
het er oaryl . I n anot her enbodi nent of Fornul a |

i ndependent | y - NR4i2Buted mdritydgl, saﬂHoyjrqulsandtsubammabchtd(bbqycwalbpbycI yl al kyl ,
substituted carbocyclylalkyl; and R5 is ar substituted aryl, heteroaryl,

substituted het ePeirgdyclyhetbptigied lwtaxq@yrlyYbﬁtﬁg@wbﬂ@lhmé@@t%%l yl al kyl |

A U £ e R o i o S

al kyl , zsubstitut gﬂeﬁh %is,(a;;ar bocycl yl al kyl, or substituted 15car bocycl yl al kyl .
I n anot her enbodi t of Formula | or IL Dis arylene or heteroarylene. In

anot her enbodi Resd R tdkehtahdr With the nitwd TgkeﬁterhmHt‘l‘m?%?eB&ﬂQ@!a@ﬁéH of Formul a
|, -L2-R2 is -OH. In another enbodi nrent of Fornmula | or Il, L2 is -0-; and R2

is -C(0)R6, - 20fd&nDy 6d2bitute@(od )UNBIERE]tute8(HEIEdRYle;- S( 0) NR7R5 -S(0) 20R7 or
- S(0) 2NR2R5. | n_anot her enbodi nent of Fornula | or R2 is -C(0)0013,

- C(0) 0CH2C113, Reis @tky)l mmlkymﬁﬁm@swdw@ﬂ@nﬂ CubymMe CH3) 2.
I n anot her enbodl kyl ,

substituted al kyla E?‘%Teé?%gﬁ S%&??E‘F?ﬂoﬁkﬁ' WQPRXHIYT{' %h?‘ltgﬁbst i tuted

aryl, grylalkyl, 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,

15 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,

20 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

25 n is an integer from 0 to 4.

In one embodiment of Formula Ia, R! is NR‘R5; and R* and R, taken together
with the nitrogen to which they are both attached, form a substituted or

unsubstituted heterocycle.
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25substituted arylal kyl, heterocyclylal kyl, or substituted het erocycl yl al kyl .
I n anot her enbodi nent of Forrmula | or IT, R2 is methyl, ethyl, n-propyl,

i sopropyl, MY®&YPSEycl opropyl, met hyl cycl opropyl , cycPSBW WSyl ene,
benzyl, or nethoxybezyl. WD 2009/005687PCTRI S2008/ 007955 I n anot her

enbodi ment of Inandttheéd emidilent &Fdrinul®1a, R? is NRRSparah Rt et REmdle6i ment  of

Formula | or Il, Wis alkyl, substituted al kyl, heteroal kyl, or substituted
het er oal kidgether with the nitrogcfmtmwhidarthqdawémh oftadrednfdrm a swhstituted o8- R3 i s

-0-al kyl or -0-al kyl ene- 50-al k I n anot her enbodi nent of Fornula | or
11, -1.3-vnsub wstifyted bepegss] eowlmlaéwzmr@%e is a 4- to &reRhsTaeMOBABSHF nent  of

e e e A e s
la or & PRACPRGEHE fdkd Y rBRCRPOARES SR 4 8-1H§DEUmbIME ELed bicyclic fully
saturated or partially unsaturated ring containing at least one hetero atom selected
from N, O, and S.
In another embodiment of Formula Ia, the heterocycle is selected from the
group consisting of:

:’"\'D ,JJJJ\'D ,:r”\NO '&'O\F H’J\NK/:L\

10

//—Z
z
(@]

z
\__ 7

In another embodiment of Formula Ia, R' is NR*R>; R* is H, alkyl, substituted
15  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)NRRE.
In another embodiment of Formula Ia, R* is H, methyl, ethyl, n-propyl, iso-
20  propyl, n-butyl, cyclopropyl, or cyclopropylmethylenyl, R® is phenyl, pyridinyl, -
C(O)CHs, -C(O)OCHs, -C(O)CH:CHys, or -C(O)OCH:2CHa.
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15Wis -NR412.5; 122 is H, alkyl, substituted al kyl, carbocyclyl, substituted
car bocydyl, carbocyclyl al kyl, substituted carbocyclyl al kyl, arylal kyl,
substltuted‘¥?9W%P%$?7 heterocyclylalkyl, substituted hECEUSTNHINISAI kyl |
-C(0)R5, - C(O0)OR5, -C(0)NR128, -S(0)20W or -S(0)2NWN 20LJ is -NH, -0-,
-S-, - N(R9) C( Qh-anothef @rdodim&0)f Form@ila By, ROMNRIS; DGHEE; aftd R $s alkky!
substituted al kyl, al kenyl, substituted al kenyl, al kynyl, substituted al kynyl,
heteroalkyﬂmﬁaue$a&yhKedxhgdghﬂqﬂkyﬂmﬁnaﬂbauvohybdd$ybstituted car bocycl yl,

car bocycl yl al kyl , substi tuted carbocyclgwalkyl het er ocy substltuted
het er ocycl yI In@methfé gEIbPdENRR/ of Formay Rtm%e%ﬁen@ow%w al kyl ;

2009000568, 0810079 War e, eac H alk

subst it ut ? d%l%lg Sli"r,s)ﬂtutegiuaglﬁlf ?%P%‘H%’é?%&@@&? S ltrL&"’éﬁdbocycl zl al kyl ,
substid ut | yl al kyl , heterocyclyl, substituted heterocyclyl
heteré%yc%gP&ﬁigﬂﬁxghﬁst|tﬁted heterogycrylalkyl -C(0) H, -C(O)és,y-S(O)RB,

-5(0) 2W - [ 0)18\AhofHer enitfodbhdit/dRe or Aful R, RNE iPependkily L RGeRHer with the
nitrogen to which they are both attached, forn1a substituted or unsubstituted
het er ocycRes HRGnd Road d;qlréqtedsﬁbst ihiegredp abrlsydtmgadfkenyl , substituted al kenyl,

al kynyl, substituted al kynyl, heteroal kyl, substituted heteroal kyl,
carbocycl yl, s#hstitut 10carb ydyl , agrbocyclxw | kyl, substituted

car bocycl yl al kyl | Qtet erogycl yl, bstit Ut & F_heteroc cIyI het er ocycl yl al kyl ,

or substituted er ocy aIkyI and e eac |ndependently H, al kyl,
substituted al carb lyl, Substi t ufed cafhb yl, carbocyclyl al kyl ,
substituted carbocycl yl al kyl, 15heterocyc|y|, substltUted het erocycl yl ,

het er ocycl yl alik\hotHk eﬁ%ﬁ%&ﬁ&t(ﬁdﬁormula Ia, R?is H.
10 In another embodiment of Formula Ia, R? is -C(O)R¢, -C(O)OR®, -C(O)NRR®, -

S(O)OR?, —=S(O)NR’R?, —S(O)20R’, or —S(O)NR"R®.

In another embodiment of Formula Ia, R? is -C(O)OCHs, -C(O)OCH:CHs, -
C(O)OCH(CHs)z, -C(O)NHCHs, -C(O)NHCH:CHj3, -C(O)NHCH(CHs)..

In another embodiment of Formula Ia, R?is alkyl, substituted alkyl,

15  cyclylalkyl, substituted cyclylalkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, heterocyclylalkyl, or substituted heterocyclylalkyl.

In another embodiment of Formula Ia, R? is methyl, ethyl, n-propyl,
isopropyl, n-butyl, cyclopropyl, methylcyclopropyl, cyclopropylmethylene, benzyl,
or methoxybezyl.

20 In another embodiment of Formula Ia, L3 is —O-.

In another embodiment of Formula Ia, -L*-R® is -O-alkyl, -O-(substituted
alkyl), -O-carbocyclyl, -O-heterocyclyl, -O-carbocyclylalkyl, -O-heterocyclylalkyl, or
—-O-alkylene-O-alkyl. In this embodiment, it is preferred that R?is H. It is further
preferred that R! is NR*R® and R* and R5, taken together with the nitrogen to which

25  they are both attached, form a heterocycle selected from the group consisting of:
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het erocycl yl al kyl ; or R7 and R8, taken together with the nitrogen to which
they are both bonded forma substituted or unsubstituted heterocycle; RO is

H o al kyl, sUBQRIPHBEH al kyl, carbocyclyl, substituted cBFHYEIEY4FISS
20carbocyc|y|alky| substltuted car bocycl yl al kyl , heterocyclyl, substituted

het er ocycl yl , heterQchIylabel or substitut€d heterogyclylalkyl, a
protecting group, or a-prod rqgggnletxigir i's | opgen, dKE%p, azido, nitro,

al kyl, substituted al , hyd , het yI Substituted
heteroallcyl; and 25n is an integer fromO to 4. I n one enbodi nent of
Formula la, R is NRUR5 d R&a , taken together with the nitrogen to
whi ch they are both aftad¢hed, f oh'm subsﬁi d o] supstituted heterocycle.
WO 2009/ 005687PCT/ US2 007955 ﬁﬂréhother i mentlof) Formula la, R is
NR4AR5; and R 4 and 125,/ taken together with e nitr to which they are

both attached, forma substltuted or unsubstituted heterocycle; wherein the
het erocycl e is a 4- to gﬁnenberedynnnocycllc ful iy saturated, partially

unsat urated, or heteroaryty g comta\ni ng at | eas e 5 hetero atom sel ect ed
fromN O, and S; or a 8- _10_12-nenbered fused bi ic fully saturated or
partially unsaturated rifg contai ni ng\= | ea® on tero atom sel ected from
N, 0, and S. In another enbodi nent of Formula Ia, e -heterocycle is selected
fromthe gr Ou%n%?lga‘le? telm%%dlment of Formula Ia, -L3-R3 is -OCH2CH20CH3, —

5 OCH:CHCH2CHs, -OCH2CH2CF3, -OCH2CF.CF;, -OCH2CH(CHs)2, -OCH2CF;,
DY D
O
te)
A T
’ ,or

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

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

N # S #X #X
N N N N N
|:| y Q ’ O ! O\F ’ K/)\l\
:”J\ :’r‘\ :,.H\
N N/\o( :#\N/ﬁ N
, K( NN ,
F*F
o) Z Q@ , and

In another embodiment of Formula Ia, R! is -NR*RS; R? is H, -C(O)R¢, -
15 C(O)ORS¢, —-C(O)NR'R8, —S(O)0R’, or -S(O):NR"RS; L3 is -O-; R? is alky], substituted

alkyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, heterocyclyl,
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I n anot her enbodi nent of Fornula la, Ris NRARS; R4 is H, alkyl, substituted
15al kyl, carbocycl yl al kyl, substituted carbocyclylalkyl; and R5 is

car bocycl yl ,WQaWeNY6]it ed carbocyclyl, carbocyclyl al kyl, PETHSINY WSS

car bocycl yl aI kyl, aryl, substituted aryl, heteroaryl, substi tuted heteroaryl,

het er ocyctafba,tylayllalkﬁuhsﬁetédytmhllay’élt BRORY GhY Rah@éachug@)eﬂdentq £) 4fy3, - C(0)OR3,

- C(0) NR7R8. I n anot her enbodi nent of Fornmula la, 12.4 is I-1,
rret hyl , esubstifutad pﬂqyﬂ)ﬁaychsdybpubqt;thtedmativﬂwtlyl ccydmpydpgalkylmubsnmted
cycl opropyl et hyl enyI R5 i s. pheny pyri di nyl , 0) CH3, -C(0)0CH3,

- C( 0) CH2C¥iBb 0@&6}/ ? @@@d b@swymlrh@szmmk%5

SUbst tut B Ebﬂeﬁe%c&%@%@ R SN TEs e e, o n
anot he§ e% g‘torq{“ aﬁﬁrﬁwtjaﬁer{ ?ﬁeﬁerlmpﬁﬁpﬁggémsd MCN%&%SCMI s H and RS

i s alkyl tit'uted alkyl, carlocyc ubsti tute bocycly |1
al kyl . attachka, f@mtmrbs@ﬁi@&ﬂbﬁaﬂgub@,tm&@a ﬁade?odyal,e R is independently -NRARS;

R4 is H and R5 is selected fromthe group consi sting of
In another embodiment of Formula Ia, R* and R® are not each simultaneously
H or alkyl. |
In another embodiment of Formula Ia, -L3-R3
10  is -OCHCH20OCH3, -OCHCH2CH3s, -OCH2CH2CH2CH3, -Oi-butyl, -Oc-butyl, -Oc-
pentyl, -OCH:c-propyl, -OCHzc-butyl, -OCH2CHzc-propyl, -OCHCH2CH2CH:0H, -
OCH:CFs, -OCH2CH2CFs, -OCH2CH2CH:CF;, or (tetrahydrofuran-2-yl)methoxy.
In another embodiment of Formula Ia, -L3-R3is -
OCH2CH20CHs, -OCH2CH2CH2CHs, -OCH2CH2CFs, -OCH2CH2CH2CH:0H, -Oi-
15  butyl, -OCH2CH:zc-propyl, or -OCH:zc-propyl. In still another embodiment, -L3-R? is
as defined immediately previously, R? is H, and R is NR*R® and R* and R5, taken
together with the nitrogen to which they are both attached, form a heterocycle

selected from the group consisting of:

AR 2 AN A

N :"‘J\ /ﬁ/ r"'i\ ’JJJ\N
K/o

20 O F
O Z Q@ , and
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I n anot her enbodi nent of Fornula la, R2 is H 10In another enbodi nent of

Formula la, R2 is -C(0)R6, -C(0)OR5, -C(0)NR2128, - S(0)0127, -S(0)NR7R8,

-S(0) 20R7, oOVO24PB959NR212. 5. I n anot her enbodi menPCHUSHYFMIISA 1a, R is
-C(0)0CH3, -C(0)0CH2CI-13, - C(0)OCH(CH3)2, -C(0)NEICH3, -C(0)NHCH2C11. 3,

- C( 0) NHCH( CH3) 1A. anbtha_etBbryiimeAboidieidla of -Forrul a la, R2 is al kyl, substituted

al kyl, 15cyclyl al kyl, substituted cyclylal kyl, aryl, substituted aryl,

aryl al kyl is -©ai&$CH-GHeqHar Y I@EHIGH 00, eO6ECTHCES, kQICH0H:€ s He©Hl, od-

het er ocycl yl al kyl . I n anot her enbodi nent of Fornula la, R2 is methyl,

et hyl , n-@Fé‘bﬁPrOP)sloé?éWPmﬁhebﬁﬂ?Pdﬁwﬁl dﬁrl%fpylas definesyimyediaishopy| |

cycl oprop I mat h ber X 201 n .anot.he odi nent of
Formul a | i"T%ISHi?P I%I?IReﬁBéE%qﬁéaﬁé kﬁbF‘?ﬁ?F}?rl"ﬁt}‘ {hfi“rr%@g?% -0-al kyl ,
- 0- (subst | -.0- I bocycl yl al kyl,
0 hetr oc%*f‘ﬁﬂ Ay fre b 95531%Eyf’ T A S e e
preferredcddighinBdsi s H It is further preferred that R is NR4R5 and R4 and
R5, taken together with the nitrogen to which 25 they are both attached, form

a heterocycl e sel ect€d from,&‘\he gr oup‘\ si st : ¥ anot her enbodi nent of
Fornmula |a, 123R1|fﬁ 6 @\ a%

N S
N Nﬁo/ ‘JJJ\N/\ :'“’J\N
R
FF
Y

10 In a further embodiment -L3-R? is -OCH.CH:CH:CHs.
In one embodiment of the present invention, Formula II is represented by
Formula Ila:

NH, R

RS J\)I RY),
LQ&
Ila
15 or a pharmaceutically acceptable salt thereof, wherein:
R' is -NR*R?;
R?is H, alkyl, substituted alkyl, alkenyl, substituted alkenyl, carbocyclyl,

substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
arylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
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5 OCH2CH2CH2CH3, - OCH2CH2CF3, - OCH2CF2CF3, -OCH2CH(CH3)2, -OCH2CF3, , jr"O NO
O or -t - Inthis enbodinent, it is preferred that R2 is H It is further
preferred t 4P 2489045687 NRARS and Wand R5, taken togefREVSRPYNShe nitrogen
to which they are both 10 attached, forma heterocycle selected fromthe group
consi sting of: skewrddycNLdIR1F-C(D)R) CIEORAOD) MRTRE, 06(IeDRYba-1 a, Rl is
-NR4R5; R2 is H -C(O)R6, - 15 C(O)OR6, -C(O)NR/ Rs, -S(0)20127, or
-S(0) 2NR7R8; L' P®©)NR7R%12.3 is al kyl, substituted
L3 is -NH-, -O-, -5-, -N(R?)C(O)-, -S(O)2-, -S(O) -, or a covalent bond;
R3is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
5 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,

10 substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
heterocyclyl, substituted heterocyclyl, heterocyclylalkyl, substituted
heterocyclylalkyl, -C(O)H, -C(O)R?, -S(O)R?, -5(O)zR?, -C(O)OR?, or -

C(O)NR'RS; or

R?* and R?, taken together with the nitrogen to which they are both attached,

15 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

20 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

25 R? and RS, 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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al kyl, heteroal kyl, substituted heteroal kyl, carbocyclyl, heterocyclyl, 31
carbocyclylalkyl heterocyclylalkyl and R4 and R5 are each independently H,

al kyl , substW?ﬁ?Oéfﬂo%kal car bocycl yI , substituted car bBEYESINNE/007955
carbocyclylalkyl substltuted car bocycl yl al kyl, heterocyclyl, substituted

het erocycl yl, heh@ﬂ’eﬁsa(v@ Y|}@|té%1:ycl)ﬂhlﬂk lo&‘dh@ﬁuﬁ@tﬂ{e@é‘rﬁ Sﬂvlalklyyla -C(0) H,
-C(0)R3, -S(0)123, -S(0)2121, -C(0)0 - 5 C(0) NR7R! R4 and W taken
together with thpnneﬁnqggnupoommpnhhugeynaye both attached, forma substituted
or unsubstituted heterocycle. I n anot her enbodi nent of Formula la, R4 and
R 5 are not edRhishaesenafesgsasidel mjfroaplkyl, Sub?ﬁlfaw&tar]ﬂ@fl erdrodyaminaf  For mul a

la, -L3-R3 10 is OCH% (DH% OCH2CH2CH2CH3, -0i - butyl,

- 0c- but yl , Ocpeh?sgfoa SCeIr 5?%0%“21“6&31}2 "fﬂiityl - OCH2CH2c- pr opyl ,

- OCH2GH2CH2 CF3, - OCH2CH2CF3, (I:HZCHZCHZCFB, or

(tetra ydrofuran 2y) 'thoxy I n anot her enbodi nent of Fornula la, -1-3-R3 is

- OCH2 CH2 OCH3, In-dretd2{Hddé il o i r P Ha ORAERR Re; QeHAEHASHE Gk Edtogetier 15 but yl
- OCH2CLc- propyl, or -OCH2c-propyl. in still another embodi nent , -L3 1(3 is as

defi ned |wmnhcthahﬂtqgeprtewlrt1dstl;ey a2 both dtachad, ffyma shiBPRituggddoR4 and R5, taken
together with the nitrogen to which they are both attached, forma heterocycle
sel ect ed wnapstindedhetgpr@elasi sting of :

In another embodiment of Formula Ila, R! is NR*R5; and R? and R®, taken
10  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,
15 andS.

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

In another embodiment of Formula Ila, R! is NR*R®; R*is H, alkyl, substituted

group consisting of:

20

alkyl, carbocyclylalkyl, substituted carbocyclylalkyl; and R® is carbocyclyl,
substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, aryl,
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I n anot her enbodi nent of Fornula la, -D-123 is - OCH2CH2CH2CH3, - OCH2CH2(OCHS,
-OCH2C112CF3, - OCH2CH2CH2CH2OH, or - OCH2c-propyl. In still another

embodi ment , W@ 2009986475 a5 def i ned i mredi ately previ ousl $CTES2PRONSS ang R i s
NR4125 and R4 and R5, taken together with the nitrogen 5 to which they are

bot h attaﬁ%dmt&@bml%&&@%C%sﬁﬁ@d a@&eﬁdarizr aBlek O\ cB1AKP], seisibsling of : 10 In
a further enbodinent -1.3 is - OCH2CH2CH2CH3 | N one enbodi nent of the

present i heterttcydylallsdr (03] {C(O9RY, e@(@wﬁlcﬁdgﬁ@)mmful a Ha: Ha 150r a
pharmaceutically acceptable salt thereof, wherein: is -NRAR5; R2 is H,

al Iéyl_ subst i tlasgthgriegibo ank@mﬂﬁorwﬁ%lla,trﬁtléép@)l%én%O)QIéfbt@@iNl}/’R;‘ ol
arytal kyl SRR O T PR, e SIMNFARY 2l kT, “subst tutsd” W0

22?8; 5687PU&B&$\§%&§%§%&%§§P§@@%& b ARKY b, mh) dd, n-SHoBYORR-

propyl, n-butyl, cyclopropyl, or cyclopropylmethylenyl, R® is phenyl, pyridiny], -
C(O)CHs, -C(O)OCH35, -C(O)CH2CHs, or -C(O)YOCH2CHa.

In another embodiment of Formula IIa, R? is alkyl], substituted alkyl, alkenyl,
substituted alkenyl, carbocyclyl, substituted carbocyclyl, carbocyclylalkyl,

10  substituted carbocyclylalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heterocyclylalkyl, or substituted heterocyclylalkyl.

In another embodiment of Formula IIa, R? is methyl, ethyl, n-propyl,
isopropyl, n-butyl, allyl, cyclopropyl, methylcyclopropyl, cyclopropylmethylene,
benzyl, or methoxybezyl.

15 In another embodiment of Formula IIa, L3 is -O-.

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

In another embodiment of Formula IIa, -L3-R® is -OCH>CH:0CHs3 or -
OCH2CH2CH2CHa.

20 In another embodiment of Formula IIa, 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; L3 is -O-; R3
is alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl; and R* and R®, taken

25 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, Formula I is represented by Formula Ib:
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l: is -NH, -0-, -S, -N(R9)C(0)-, -5(0)2-, -5(0) -, or a covalent bond; R3 is
al kyl , substltuted aIkyI al kenyl , substituted al kenyl, al kynyl, substituted
5al kynyl , heV@ryareys’ substi t ut ed het er oal kyl , car bocy&CYUS2088i¢93955t ut ed
carbocyclyl car bocycl yl al kyl, substituted carbocyclyl al kyl, heterocyclyl,
substituted heterocyclyl, heterocydHsl al kyl, or substituted heterocyclylal kyl;
R4 and R5 are each independently eyl substltuted al kyl, carbocyclyl,

10substituted carbocycl yl, sboc ch Ia}k;# substituted carbocyclylalkyl,

het er ocycl yl, substituted het T caeVgl yl al kyl, substituted

het er ocycl yl al kyl, -C(0)H, -C(0)RS, -5( , /)-5(0) 2R3, -C(0)0E3, or -

C(0) NR7R8; or R1 and R5, taken ether with the nitrogen to which

they are both attached, 15form a substituted orttunsubstituted heterocycle; R6
is alkyl, substituted al kyl, al kenyl, ﬁ¥bstituted al kenyl , al kynyl,
substituted alkynyl het er oal kyl, substituted heteroal kyl, carboc-yclyl,
substituted ch %llyl carbocycl yl al kyl , substituted carbocyclyl al kyl,

het er ocycl yl , I'tuted heterocyclyl, heterocyclylalkyl, or substituted
20heterocyc|yh@hgmNRﬂ$Q' and R8 are each i ndependently H, al kyl, substituted
al kyl , carbocyclyl, substituted car bocycl yl, carbocyclyl al kyl, substituted
carbodyclylalMvhs}h@ﬁmm@cyclyl substituted heterocyclyl, heterocyclylalkyl,

or substituted heterocyclylalk or 25Wand R8, taken together with the
nitrogen to mﬁfeh4thy{hr§ bbkﬁﬁﬁdabeﬁ(3ﬁoﬁﬁﬁﬁ-svb§¥W?kme50@d unsubsti hited

car boo-yl yi | Todt Be) erortpiegialRel et e ks P Slipory vyl sSheTbRdey ol yi

substitut ed alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted

carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,

10 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

15 heterocyclylalkyl, -C(O)H, -C(O)R?, -S(O)R?, -5(0)2R?, -C(O)OR?, or -
C(O)NRRS; or

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

20 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,

25 substituted carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl,
37



WO 2009/ 005687PCT/ US2008/ 007955 het erocycl yl heterocyclyl al kyl, or substituted
het erocycl yl al kyl, a protecting group, or a prodrug noiety; 121 is hal ogen,
cyano, azi dd’}’oﬁ‘%loP/P‘I??”al kyl, substituted al kyl, hydroxyl PC?YJHIS’(?BQ/OOW@H oal kyl ,

or substituted heteroal kyl; and 5n is 0, 1, 2, or 3. I n one enbodi nent

of Formula ha, RiefefodyByRBubadtd¥haddcilyl, hatepstytRuakylesr Wibskinitb@ nitrogen to
whi ch they are both attached, forma substituted or unsubstituted heterocycle.

I n anot her enbodheterdcyolyldthylpot a Ha, R is NR4R5; and Re' and R5, taken 10

together with the nitrogen to which they are both attached, form a substituted
or unsubst it utEandet’etabken togethetheitaithe pilfoghe teyhigicthey pre koth bopded. nenber ed

nmonocyclic fully, saturated or, partiall saturated ring containing at |east
one hetero atom S5PER$ tWtSﬂ](ﬁl,unﬁ?b%‘ﬁ%teé%e&m%}'C - to 12-nenbered fused

DLexCla Lol ip R SRt gl oot kgfugagyspeian no ot oest one
E;f m(;:\lall l'a, thecdiBbeyPANIKYE slibstittedtatsbd/ EQMIkNEh&ERIDIGDREbS iR Of 1 1111-1
heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl, a

protecting group, or a prodrug moiety}
R‘.0 ié halégen, cyano, azido, nitro, alkyl, substituted alkyl, hydroxyl, amino,
10 heteroalkyl, or substituted heteroalkyl; and

n is an integer from 0 to 4; and ‘

In one embodiment of Fofmula Ib, R' is NR*R5; 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 selected from

the group consisting of:

N S £ 5L S
N N N N N
I:I f ‘:> ' O ! O\F ’ I\/:L\
.»-‘JJ\N :‘JJ\N/Y "H’\N/\I "IH\[\Q
, K(O . 'K/O , and

F*°F
20 In one embodiment of Formula Ib, -L*-R? is -O-alkyl or —O-alkylene-O-alkyl.
It is preferred that -L3-R?® is -OCH2CH20CH:s or -OCH2CH2CH2CHs.
In one embodiment of Formula Ib, R! is NR*R5; -L3-R3 is -O-alkyl or —-O-
alkylene-O-alkyl; and R* and RS, taken together with the nitrogen to which they are

both attached, form a substituted or unsubstituted heterocycle; wherein the
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I n anot her enbodinent of Formula Ha, R is NRIR5; R4 is H alkyl, substituted

al kyl, carboc | al kyl, substituted carbocyclylalkyl; and RS is carbocyclyl,

substit ut ed W WB 86471 . carbocycl yl al kyl, substituted ESFHSOPRIPEI kyl, ary

substituted aryl, heteroaryl substituted heteroaryl, heterocyclylal kyl,

substi t ut B&ehﬁya@ ecy gl tyl @Jn'éﬁ{bereﬁl@hblgzd@(fﬁn)%tura@écﬂbﬂéiméll %sat@(r&)e&\lv\w

I n anot her enbodi nent of Fornula ha is -C(0)12.6 C(0)OR6, -C(0) NV

- S(0) OW rifSg 0pNviing 81032 @h2 heteyp at@@#@bﬂmmmﬁl ©,andtSher enbodi nent of

Formula ha, Ris H, nethyl, ethyl, P i so- propyl, u

cycl opropyl , dn w&hw%wmﬁl feﬁrpp a (E)@re(ﬁo shepRIAPPUNG gﬁrseéﬁcrﬁvf/ from [ 0) CHg,
-C(0)0CH3 C%Eé r -C(0)OCH2CFLS. I n anot her enbodi nent of

For mul a 1ﬂT§; C?%“%FEV? substituted al kyl, al kenyl, substituted al kenyl,

carbocycl yl, substituted carbocyclyl, ng rboqyclylalkyl 10substi tut ed

carbocyclylalkyl aryl, substituted a kyI substltuted aryl al kyl ,

heterocyclylalkyl or substltuted h )ﬁﬁi I al kyl . I n anot her

embodi ment  of For mul a ha, 122O thyl, n-propyl, isopropyl, n-butyl,

allyl, cycl opropyl, methylcycl opropyl, cy»lopropylnethylene benzyl, or

nethoxybezyl. 151 n anot her enbodi ment 6&(Formula ha, 1,3 is -0-. In another

enbodi nent of Fornmula Ith, -L3-R3 is al kyl or -O-alkylene-O- al kyl . I n

anot her enbodi ment of Fornula ha, -1., -VVL;\%;CHZCHZOCH or OCH2C12Cl- 12CH3.

N

5 /
NH, NH,
/Ej:‘>—OH o) >—0H
/I\ =N /\/\0)\

7 ROl

4

NH,

NH2 N
NN
N |/Ej: S>—OH
[%/mjij:‘>—OH T
F
F FF
NH,
NH
NN 2
LT on \
o NN iﬁ S—on

N N )
\\q\\\/o
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201 n anot her enbodi nent of Forrmula Ith, Wis -NR412.5; Wis alkyl, substituted
al kyl, al kenyl, substituted al kenyl, c-yclylalkyl, substituted cyclylal kyl,
c-ycIyIaIkyﬂé?%vwwﬁ§ﬁbstituted cyclyl al kyl al kyl, aryl, SGHSBIEEHSaryl ,
aryl al kyl, substituted arylal kyl, heterocyclylal kyl, or substituted
heterocyclylalkyl;rhg is -0-; 123 is al kyl, substH:t uted al kyl, heteroal kyl,
substituted hetero yl; and R1 and 125° kenN Rgether with the nitrogen
to which they areN%%ﬁgN\t ched, fornlggig%ripug_diw;mﬂwubstituted

het er ocycl « ng_ odi t of r Nis a coval ent bond, and R2

i s hydrogen or Ral dgen\ T isN Fprnula 1 is represby Formula |b: WD
2009/ 005687PCT/ US2008/ 00 wherein: Wis - NRARS R2 is Hor halo; L3
is -NH, -0-, -S, -NW -, -S(0)2-, -5(0) -, or a cowalent bond; R3 is

al kynyl, substituted
yl, substituted
kyl, heterocyclyl,

al kynyl , heteroal kyl, subsktifuted heteroal kyl, carb

al kyl, substituted al kyl, akkenyl, substituted alke%lj;l\i
ycl
carbocycl yl, carbocyclylal kyl, substituted carbocycl

NH2 NH2
N™S N\ NN
| OH \ H
/O\/\OJ\ N/ N>_ /O\/\O/“\ N/ N>_O

N
F N~ N NN
[ d—on ')\/[>_°”
§>k7{\o/gw N>— N O N
F
NH, NH,
N NN
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10substi tut ed heterocyclyl het er ocycl yl al kyl, or substituted

het erocycl yl al k R4 and R5 are each |ndependently H alk substituted

al kyl , carbd@?@%@@ﬁagubstltuted car bocycl yl , carbocyclyPﬁTi@?mw%ﬂ%étituted

car bocycl yl al kyl, heterocyclyl, substituted heterocyclyl het er ocycl yl al kyl ,
substituted 15hetemw§yclylalkyl, -C(0)11, -C(0) 5(0)VV -S(0)2wW -C(0) ow

or - C(0)N\RG; or ,\aq@ R5, taken together W AN a nitrogen to which they are
both attached, fojm @ybgmituted or ubs;ﬁhrt Yre0Brocycle; R6 is al kyl,
subst it ut ef~at kgt , substltute/ N aNkynyI substituted

20al kynyl , heteroal kyl } .os ed heteroalkyl cakpogye N Substituted
carboc-yclyl, car bocycl @ yI bstituted car bocyc al kyl ,/ heterocycl yl,
substituted heterocyclyl ero dyIaIkyI or substitu ed)heterocydylalkyl

R7 and Ware each |ndependently H, al kyl, substituted alk&l car bocycl yl ,
25substi tuted carbocyﬂh% carbocyclylalkyl suigtituted carbocyclylalkyl WO
2009/005687PCT/U82008 1955 heterocyclyl, subs |twted het erocycl yl ,

het er ocycl yl al kyl , dited hetero I ey R7 and RS, t aken
t oget her MPthf$he\ rk %Lio whi ch they ﬂa >Hded forn1a substituted

or urtsubstituted heteroc~ RO s H, al kyl, sub- i LUt ed ky car bocycl yl ,
substituted carbocyclyl, c. dqcy alkyl substltut nar ocC cIyIaIkyI
het er ocycl yl, substituted he¥erocy heterocydyla or~/subst i t ut ed

het er ocycl yl al kyl , q“protectlng group, or a prodru nnlety,

N\N\> N\N
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R1 is hal ogen, cyano, azido, nitro, alkyl, substituted al kyl, hydroxyl, am no,
10het eroal kyl, or substituted heteroalkyl; and n is an integer fromO to 4,

and | VORANYAREHdi ment of Formula Ib, R is NR4R5: PARESHEHYTRE, taken
together with the nitrogen to which they are both attached, forma substituted
or unsubstituted heterocycle; wherein the hetero leis a 4- to 6-nenbered
nmonocyclic 15 fully saturated or partially uns ®d ring containing at

| east one hetero atyyp selected fromN, 0, and Ilh this enmbodi nent, the

het er ocycl e can be Iﬁbted fromthe grdﬁpv/bo 1Ny of : 20l n one enbodi nent

of Formula Ib, -1N3- -0-al kyl or -0-al kyl ene-0-
t hat - P- R3+s~ or - OCH2CH2CH2CHS.
Formula I'b, R I's NrR41 8 -L R3 is -0-al kyl or
and 128, taken together |trogen to which
forma substituted or un t| ed het erocycl e; erein the WO

2009/ 005687PCT/ US2008/ 007955 heterocycle is a 4¢ tQ 6-nenbered nonocyclic
fully saturated or partially unsaturated ring cdavaining at | east one hetero
atom selected fromN, 0, and S. I n anot her enbodi nent of formula (1) or
(I'1), the conmpound¥H.s sel ected fromthe group consisting of:

NH,

NN

I'kyl. It is preferred

al kyl ene- Omal kyl ; and R4
hey are both attached,

g b
\
NH,
NN NH,
| »—OH N
o) N
/'\“/\O/kN/ N Ji T Do

NH OH
N\
\=N
NH,
NN NH2 ol
E I Y»—0H S
X o - ' N\>—o N

o O
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NH, NH,
N | N\>—0H N\>—o
| H

V/\O)\\N N -~ O\/\O)\N/ N

NH OH
) ' 7
NH,
N NHy
OH N
/O\/\o)l\N/ N>— )N':‘j =0
/\/\O N/ N
NH
Sol é@ |
NH, NH,

NH2 NH2
x—N NTX N\
| S—br ! »—OH
/O\/\ o N/ N>— /O\/\o)\ N/ N
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or pharmaceutically acceptable salts,

sol v

ates,

and/ or esters thereof.

5 n one
to Fornul a

- OCH2c- pr opyl,

enbodi nent, the gr esent application provides conpounds accordin
la: la or AYPRUPAREYUti cal |y acceptable salt, solvate, PARUPUPS/QLEr t her eof,
wherein: 48 WD 2009/ 005687PCT/ US2008/ 007955 -1...3-R3 is - OCH2CH20OCH3,
- OCH2CH2CH3, - OCH2 CH2CH3, -0i-butyl, - btyl, -Cc-pentyl,
- OCH2c- butyl , - QL LKc- NTX—N
| Y—0H | S»—OH
/o\/\o)\N/ N>_ - o\/\OJ\N/ N>—
F
N iF F Nﬂ
H K/N\
NH, NH,
NN NN
|)\/|: S—OH | S»—OH
/0\/\ o)\ N/ N>— /0\/\ o)\ N/ N>—
g\N ) N/\\NH
\__NH _
NH
2 NH, —
NJﬁ:NFO N
| N
O _~ )\ i~ 0]
d o N N /o\/\o/“\N/ N>‘=
; /\q
N\\q , NV
H
NH, o) >\ NH,
N0 NN
O N /o\/\o/k\N | N>—OH



propyl, -OCH2CH2CH2CH2CH, - OCH2CF3, - OCH2CH2CF3, - OCH2CH2Cl I 2CF3, or
(tetrahydrofuran-2-yl)nethoxy; 5R2 is H nis 0; R is -NR4AR5; and R4 and R5,
t aken toget H¥P 2MPPH%%he nitrogen to which they are bot hPQTVEREYForm a

het er ocycl e sel ected fromthe group consisting of: 10 I n one enbodi nent of
Formula la, -12-R3 \$ - OCHZG}gOCHS - OCH2 CH2 Q42 2CH2CF3,

- OCH2CH2CH2CH2OH, - |0T- Ryl - OCH2CH2c- pr opy! c-propyl. In one
enbodi nent of For , - OCH2CH2OCHS,

bu

N Y19 R3 15 15 - 2
-OCH2C1 | 2 g%i&—lzm or -_QCHz2e N I'n one enbodi nent of
Formula la, -L3-R3'1s -\OCH2CH2CH2CHS,

NH, NH,
N
N N\>—0H o} /”\j Y OH
/O\/\O/“\N/ N SN0 NN
N NH
Y/ Vi l;l
) —
NH, o NH,
| Yo | S—oH
PN e PPN W
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I n one enbodi ment of Fornula la, R4 and |25, taken together with the nitrogen
to which they are both attached forma heterocycle selected fromthe group
20consi st i ndz‘afl"ﬂﬂ’/ﬂﬂf\wzoog/ 005687PCTI US2008/ 007955 | n st PET/UGHP8/ MRS her

enbodi ment, the conmpounds of Fornula | and IT are naned bel ow i n tabul ar

f or mat (Table 5) as conpounds of general Formula 11 Jid2 T4 Formula 11
SConpounds of genernd, Forpgu are depi ct &ha mﬂ\etl es T1, T2, T3 and

T4 attached in the nper Eh Wn above Tabl ) show, respectively, the
structures of the 3 and T4 gnletl t}the point (s) of attachnent
to nei ghb

Si. Each nvlety'$€/\6 NT3 '14 in Tables A-Dis
represented by a "code") conprising letters and n nbers Each structure of a
1l can be designated t abul ar form by conbi ning the

conmpound of 10 For
"code" representing\egech structural noiety u the foll ow ng syntax:
Tl . T2. T3. T4. Thus, fo eéagple, T1A T2A. T3A T4A re esents the foll ow ng

structure: NH2 al kyl -0™N

NH, NH2
N\
N 3
' F
F F
NH, NH,
N NN
N N Jj[ S>—0H
H |
/O\/\OJI\N/ N>_ © /O\/\O)\N/ N
O D
NH, NH,
N™™ N\ x—N
| >—OH N 2
/O\/\O)\ N/ N /O\/\O/“\ N/ N>;OH
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\ >-OH al kyl ene-aryl ene-al kyl ene- N(al kyl ) S02- al kyl wherein the terns

"al kyl ene", "arylene", "alkyl", "cycloal kyl al kyl", "heteroaryl ene",
15" car boxcy cYQRPUHES8T car bocycl yl ", "heterocyclyl", etcPCHVBZGKIFEF| ned
herein. Table 1: T1 Structure Label T1L A Ti BT1IC TID TIE TIF
T1G NH, NH,
/O\/\O)\N/ N /O\/\O)\N/ N
VS
N N N
\—=/
NH, NH,
| S»—O0H M—O0H
/O\/\ 0)\ N/ N>_ /O\/\ O)I\ N/ N>_
NH NC::N
NH,
N NH
N 2
| >—oH
/O\/\O/I\\N N>7 NZ | N
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Ti Structure - 0- al kyl

WO 2009/005687 PCT/US2008/007955
NH, NH,
N
Lo LT
H |
/O\/\o)\\ | N>_O /O\/\O)\N/ N

? -

NH, NH,
5 Ty
| OH 0
/0\/\0)\ N7 N /o\/\o)'\N/ N NH
0

N N
O)\NH O)\NH
\\, , and
NH,
N N\>_
| OH
O
or pharmaceutically acceptable salts, solvates, and/or esters thereof.
5 In one embodiment, the present application provides compounds according

to Formula la:

NH,

N
R i)l i
>3 N N —/(Rw)n
L
R,

Ia

or a pharmaceutically acceptable salt, solvate, and/or ester thereof, wherein:
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- 0- al kyl ene- O al kyl

10

15

20

WO 2009/005687 PCT/US2008/007955

-L3-R? is -OCH:CH20CH3s, -OCH2CH2CH3, -OCH2CH2CH2CH3, -Oi-butyl, -Oc-
butyl, -Oc-pentyl, -OCH:c-propyl, -OCHzc-butyl, -OCH2CHoac-
propyl, -OCH2CH2CH2CH20H, -OCH2CFs, -
OCH:CH2zCFs, -OCH2CH2CH:CF;, or (tetrahydrofuran-2-yl)methoxy;

R?is H;

nis0;

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:

SN

0.0 0
2 N

In one embodiment of Formula Ia, -L3-R3 is -
OCH:CH>0OCHs, -OCHCH.CH2CH3, -OCH2CH:CFs, -OCHCHCHCH20H, -Oi-
butyl, -OCH2CHzc-propyl, or -OCHzc-propyl.

In one embodiment of Formula Ia, -L3-R?
is -OCH2CH2CH2CH3, -OCH2CH20CH3s, -OCH2CH:CFs, -OCH.CH.CH2CH20OH, or -
OCHoac-propyl.

In one embodiment of Formula Ia, —-L3-R? is -OCH2CH.CH2CHa.

In one embodiment of Formula Ia, R* and R®, taken together with the nitrogen
to which they are both attached form a heterocycle selected from the group

consisting of:
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-S-al kyl -NHal kyl (alkyl is substituted or unsubstituted) alkyl

cycl oal kyl ) al ky1-0- doal ky1-0O-
(cy y )wo 23{)9/005687 & y PCT/US2008/007955

In still yet another embodiment, the compounds of Formula I and II are

named below in tabular format (Table 5) as compounds of general Formula III:

T T2

T3\
T4
Formula III.

5 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

10  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
N
BNG Sran
alkky—0~ "N~ "N
alkylene-arylene-alkylene-N(alkyl)SO,-alkyl

wherein the terms “alkylene”, “arylene”, “alkyl”, “cycloalkylalkyl”, “heteroarylene”,
15  “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-alky]. (alkyl is substituted or unsubstituted)
T1E | alkyl

T1F (cycloalkyl)alkyl-O-
T1G | Cydloalkyl-O-
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WO 2009/005687

Table 2: T2 Structures

Table 3: T3 Structures

PCT/US2008/007955

Label

T2 Structure

T2A

T2B

T2C

T2D

Label

T3 Structure

T3A

-alkylene-arylene-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)z-alkyl

T4B

-N(cycloalkylalkyl)C(O)O-alkyl
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Table 3: T3 Structures Table 4: T4 Structures Label T4 Structure

T4A-N(al kyl') S(0) 2-al kyl T4B - N(cycl oalkyl al kyl 0) O0- al kyl WO
2009/ ((3056)é7)Pté 0%2@@8@7 007955 LaE)e?/ T4 St)r/uct u)r/e) $(4c) pCHius200s0070ss
Label | T4 Structure

T4C -N(cycloalkylalkyl)C(O)N(alkyl).

T4D -N(cycloalkylalkyl).

T4E -NH(cycloalkylalkyl)

T4F -NH(carbocyclyl)

T4G -NH(heterocyclyl)

T4H Nitrogen containing heterocycle

attached at nitrogen

Table 5: List of Compound Structures of Formula III

TIA.T2A.T3A.T4A, TIA.T2A.T3A.T4B, TIA.T2A.T3A.T4C, TIA.T2A.T3A.T4D,
T1A.T2A. T3A.T4E, TIA.T2A. T3A.T4F, TIA.T2A.T3A.T4G, TIA.T2A.T3A.T4H,
5 T1A.T2A.T3B.T4A, T1A.T2A.T3B.T4B, T1A.T2A.T3B.T4C, T1A.T2A.T3B.T4D,
T1A.T2A.T3B.T4E, TIA.T2A.T3B.T4F, TIA.T2A.T3B.T4G, T1A.T2A.T3B.T4H,
TIA.T2A.T3C.T4A, TIA.T2A. T3C.T4B, TIA.T2A.T3C.T4C, T1A.T2A.T3C.T4D,
T1A.T2A. T3C.T4E, TIA.T2A.T3C.T4F, TIA.T2A.T3C.T4G, T1A.T2A. T3C.T4H,
T1A.T2A.T3D.T4A, T1A.T2A.T3D.T4B, T1A.T2A.T3D.T4C, TIA.T2A.T3D.T4D,

10 TI1A.T2A.T3D.T4E, T1A.T2A.T3D.T4F, T1IA.T2A.T3D.T4G, T1A.T2A.T3D.T4H,
T1A.T2B.T3A.T4A, T1IA.T2B.T3A.T4B, TIA.T2B.T3A.T4C, T1A.T2B.T3A.T4D,
T1A.T2B.T3A.T4E, T1A.T2B.T3A.T4F, T1A. T2B.T3A.T4G, T1A.T2B.T3A.T4H,
T1A.T2B.T3B.T4A, T1A.T2B.T3B.T4B, T1A.T2B.T3B.T4C, T1A.T2B.T3B.T4D,

/ T1A.T2B.T3B.T4E, T1A.T2B.T3B.T4F, T1A.T2B.T3B.T4G, T1A.T2B.T3B.T4H,

15 TI1A.T2B.T3C.T4A, T1A.T2B.T3C.T4B, T1A.T2B.T3C.T4C, T1A.T2B.T3C.T4D,
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TB(E TABT38 .98, 12rE TACTIB Car MR T2 IBC4EAD E. TARTIB A4TEC. TAF,

R e

TEIE TAET3D{IAT TRE 2R, TRIMT4B I ETLR8. TR THGET 1 H 2B TR T, T4C,
TBEE. T2DT3M IRET 2 EE T3B.TBHET 4FT TDE.T2B. TBEBI4@,G 1 ETLIB. TZB.TEBB. T4H,

TBE TABT3ATRAL 2BETBC TACT4B 1D H 28 T3&. TAD T1ENRCT2EA T30, T4F,

D. T4C,
D. T4H,
A T4F,

A

T,

"lj

1E

T4C
T4H

T1D. T2C. TEIE TACT3BIBETPLE. T2A TPBA4F51E.T20 TPBA 4R B 1EARC. FIWT4HC. T313. T4B,
T1D. TZC. TBE.TACT3TIRAT ICETZE. THDT4H, INETPIC. T3B TICET1 EIRCTIAC. TAR. T4F,

T1D. T2C. TBE: TAGT3CHAE] 20k T38. TRt T4F Tk T12C. TRECTdEAr1 H IR T2C. T3€. T4B,

T1D. T2C,
T1D. T2C.
TI D. T2C.

S a R RO, BB e

T1D. T2C. TE- T20s T34 AT G ETEAD). Tad T4B; BLEIRDTERA T4, THE BRI ABATRID, T4B,
T1D. TAD. TBE. TATT3AITAE] IDEM2ZA. T3OTAF DL ETPID T3A. TME TIEIRIDTZRA TRA, T4F,

T1D. T2D. TR TAGTIBHRAT 21E 3. T@H‘ﬁ"@'h@ﬂ% T3BTd¢ At H. 1D 2B, T438. T4B,

110 T2D T35 A HE 0 T3 T 1D

T1D. T2E1T3C. T4C,
T1D. T2D. T3C. T4G
T1D. T2D. T3D. T4C,
T1D. T2D. T3D. T4G
Tl E. T2A. T3A. T4C,
Tl E. T2A. T3A. T4G

- g egmgn R epmn P = A N

T1D. T2D. T3C. T4D,
T1D. T2D. T3C. T4H,
T1D. T2D. T3D. T4D,
T1D. T2D. T3D. T4H,
Tl E. T2A. T3A. T4D,
Tl E. T2A. T3A. T4H,

—— ge— e R ey e = A e~

F T3B. T4F,
N e
T1D. 1T3C. T4E, '1'|D. T2D. T3C. T4F,
T1D. T2D. T3D. T4A, T1D. T2D. T3D. T4B,
T1D. 12D. T3D. T4E, TI1D. T2D. T3D. T4F,

15 TI E. T2A. T3A. T4A, TI E. T2A T3A. T4B,
TI E. T2A. T3A. T4E, TI E. T2A. T3A. T4F,
TI E. T2A. T3B. T4A, TI E. T2A. T3B. T4B,

S s



20 TIE. T2A. T3C. T4E, TI E. T2A. T3C. T4F, TIE. T2A T3C. T4G, T1E. T2A. T3C. T4l |,
Tl E. T2A. T3D. T4A, TI E. T2A. T3D. T4B, Tl E. T2A. T30. T4C, Tl E. T2A. T3D. T4D,

Tl E. T2A. T3D.WAROIMSEBTT2A T3D. T4F, TI E. T2A. T3D. T4G, Tl E. PORUSHP$/66295F |
T1E. T2B. T3A T4A, TI E. T2B. T3A. T4B, T1E. T2B. T3A. T4C, T1E. T2B. T3A. T4D,

Tl E. T2B. T8fE. TAB. T3CIEA Al 2BETRD T4E, 748 BEIT2BDIBE TAGT1E RO 28CT3A, T4H, 25

TIE. T2B. %%Tﬂﬁm@.ﬁﬂ%@ﬂ%ﬁﬂ@uﬂ ! -ET?ﬁDB@:TE@?TlE‘TEE;%%ﬁﬁ- T4D,
T3C

11 E o, ThEE TR BA e Sl g Rt T P TaBng, To
T1E. T2B. TBE-TR, T3Py EFIREFZE- 7 T4¥) B DR TPDHGAGE RLETIRE 4 C. T4H,
E. T2B. T30TTRIRA TBA. T8, TIFI 2P B3 A TIBET TRE2 A3DATHA, TIF. RATZBATAD, TAD, 30

Tl E. T2B. T8{¥ TAKT3ATEE] 28F TIR. T T4F ) B FT2A T3R. TG T1 Fir2 5. TRABTIBD. T4H,

Hladidn e
T1E. Tzc:TQf' -73%@% JIr ':T:%BMFTi 48 TPAR! 122 T4 Tap,
T1E. T2C. TBH T4 T3¢ AT AEF T34 . THE T48) EFy52A ¥36. A G 1 T{TRATERE . T4B, T4H, 35
T1E. TRC. TBIE. T2AT3T REITTE. T3S, TMET 4R [TEFT2@. TCTAGCT 1 FTEA T3C. TAEE, T4D,

TI E. T2C. T8G: TALT3D. Al AGF i34 T45.74B E1A26A 30 TAG TIFIIRATZED A6, T41 |,

e e T B e P e HR e e e
E. T2C. T3D, 14 ) T : oy . T4H,
TI E. T2D. %%E' ﬁ) 48, 135148 E“ﬁf E: .31‘3;]44 FI2h] tcg 2A. TAD, 40
TI E. T2D, TEW-THET3 A TAETDH . F2RTIAEAFT TH T2B TPAN 44 3 1F 2B ToroT4HA. T4H,
Tl E. TPD. TBE.TZB\3HTEATPTE. TARTFB B4AB T E. TZDTIBBATAT F. TRETIR.DAD3B. T4D,

Tl E. T2D. T35 TAET38 TR TRR. TABrIp F4F, ThiE. TR B3 B1d AGF. AT IR UA3B. T4H, 55

TIE T2D. T 4 C. TAH,
Tl E.T2D.T§g'%3' Erb T4, ,4F’TJF TFIHES 4 ,F-é-fr 45D, T4D,
T1E. T2D. TBH TaEBRARATIHE F2B. TRI-T4By IR F2B. TR I 44.J 1FH3B. T3Ip B, T4H, 5
T1F. T2\ TBIE. T2 IRET L. TEATIDE AFTTE: T2R TEBA 44 C1F DB, TREATABA. T4D.

T1F. T2A. T8 TAET3A Al 2AF TOQ& T T4B TR FI 2R T3A. THEGT1 R IRCI2A T8, T4H,

e T T e e B
T1F. T2A. T . . . _T4H,
T1F. T2A ng-i%m JAAT SR 4 TPRg 4By i‘? : %gﬂz TP Tap, 10
T1F. T2A. T§@-T@b&f@ﬂ@/ﬁ-f’%@ﬁ’ﬂﬁ,@ﬂ'ﬂf-T@Tﬁ’@@‘lﬂ@Ff%ﬁTﬁ@&%C T4H,
T1F. TZA. TBIE.T2AT3TIRATTAF T30, TCBT 4B, TR FII2&. TADTAACT1 FITEC. T3, TRED. T4D,

T1F. T2A. T8{x TAET3C Thae 24 TROTBEITAF] ThF T28.1TBDrdd G1Fbic. T3ATABD. T4H,

T1F. T2B. T AN AT . 1 T RB: . . T4D
T3 TIPT4 E2C.TSH: 1EF2C.T3D. )

T 1B T A@%&% %ﬁ g%%&f ﬁgggg‘g@ TaH 15
Il E. T2B. ng':r?’il Er S8 T4 TplRl 4Fr {2 F 25 P4, g,“Fr - TR HHE 14D,
T1F. T2B. TBH Tg I3A{RATARFIR). T34 T48) FIF DRI G1F2P. TR TEBR. T4H,
T1F. TZB. TBIE. TAAT3ATREI ZTEF T30, TR4BST4H, TR FTIZE). T3& TRGCT1 RIEDTER. T3E, T4D,

%E % g- ?Bﬁ?.thE.,TsB'JIEAEBF.TQQ-.WMBPIEF%B.T%T;Ié,@l}??ﬂ@.ﬂﬁﬂ@% EB, -
- 125, 1913 TAONT3B 4 T T T8 4F $1F ToB: T8R4 P1F.12D. . 14,
T1F. T2B. T. T . i ) . gr . T4H,
e e R e R B
T1F. T2C. TEEX TAR T3¢ IMEr DT T2A. TR FT4Fr T F 128 T AT4G A 1FF D F3€ T3 A T411,
T1F. TZC. TBE.TAATIDIRATICF 2B, TAB T4B1 Fl T 2ZD T3B.TUT TIFIRDIPED T3B, T4D,

T1F. T2C TBE: TAET3DIRE] 20 T3B. TBH-T4H, M FI20 TIB. ThEGT1RIPD D T88, T4H, 25

e e e B R e S R e
T1F. T2C T3C. T4E._ I V1E." 7o : iy T "T4H,
T1F. T2C. T%‘%E;T% B JAGrEh ,-T4F1|]‘5.(F Ay ."i‘%é’ HoBAdBr D
T1F. T2C. TBIS: T4 T3BIRATAGGIEIA T3B, T48) F1GACATEIR T4G THA F24A8BTHD) T4H,
T1F. TAD. TBYG.T2A, T3BIREI ZDGTRA . TAB TAN TA.GZTDATRR. TMC TIGIR AZBB AN, T4D, 30
%E % B- rsmfmmst%ﬁg,zmﬁmmem% l%-lm@r.%c.m&, TT@E&Z.’B}(%%D% B,
HF. 120 T _-?%é;ﬂ%lﬁ%%‘éf%%%%-%E;T%‘Eﬁggﬁéﬁﬁﬁé TR
T1F. T2D. T3C. T4A, T1F. T2D. T3C. T4B, T1F. . T3C. T4C, T1F. T2D. T3C. T4D,
T1F. T2D. T3C. T4E, T1F. T2D. T3C. T4F, T1F. T2D. T3C. T4G T1F. T2D. T3C. T4H,

—



35 T1F. T2D. T3D. T4A, Ti F.T2D.T3D. T4B, T1F.T2D. T3D. T4AC, T1F. T2D. T3D. T4D,
T1F. T2D. T3D. TAE, T1F. T2D. T3D. T4F, T1F.T2D.T3D. T4G TL1F. T2D. T3D. T4H,
T1G T2A T3AWAAABETT2A T3A. T4B, T1G T2A T3A T4C, T1G PORUTBM/OPALS
T1G T2A. T3A T4E, T1G T2A T3A T4F, T1G T2A T3A T4G T1G T2A T3A. T4H,

T1G T2A. T3ECTRA TID G4 AR CIABATHD TIB T 1R A ASBDLALL, TIrI2A3BBDAD, 40

T1G T2A. T3R5 1k, 133 Pai 2R d 384 1D TR F1 .ﬁArﬂ ?Ié THET IR A3 4H,
ne A e e R e T e e

200910056 8YPERRIIS20648}. 3 19528 TAa TRY ATHG D 2BARA T4 HSATIB B3 A4RH,
T1G T23\. TBOGI28, TIBIRA,JAGIBIR. TADT4B,10. T 228 T3B.THCET 1 G IRBTIR. T4D). TAF,

T1G T2A. T3 B T3BIAE] IAGTSB. T3 r4F heGT2B T3 TI4AT1d 168 T2B. TU3A. T4B,

e T e e O BT e
T1G T2B. T, T , ‘T4A, T3B. T4B,
T1G T2B. T%g;%ET Eréé.éiir ! g,‘mﬂa'ﬁ B F5 ‘;‘Aar’a L}érT_L : %T _TAE,
T1G T2B. T3EC 2B T3P B4 7B G328 13R. T4P G1 PR BrED - TAR, THG E2BABDIED. T4 B,
T1G. TPB. TBG: 128, TSR IBGIBIB. TAD T4F1 T G IBBI30. T4E, T113.TZB.T23B. TE3T. T4F,

T1G T2B. T3{: MG T3 B A2BI GICCTBA 748, F1E B IDATAL, TIEE B3 A3RDI4B,

ne T2 T R T B
T1G T2B. T . Sy . g 48,
T1G T2C T%E%éT A A G EaC AR T4H %‘;E A.4|§ET,1 %gﬁ éA. T4F,
T1G T2C TBEGT26 TR HEIEGIBA - T 4K 16 T26 TPBE 4 A1 GTHAE - THET4HB. T4B,
T1G TPE. TBEGT2C, T3 GA 20 G3BC TR0, T4R, G122 (TBBC TAE, TTR G2T2RATBEDTAE, ' f1

G T2C. T3Br1d@2CcNide. T2€ TiRrId Macharl & 12€. 1R€rdd Ar1d.ireG1Ber4i3C. T4B, TIC

ne e TS eI ek iRt

T1G T2C. T . i . ah T4B,
T1G T2C. éggéﬁgté@ G ]g T4 LGRS ]ng TG A 2e B IAt A,
T1G T2C. 785128, T3 . &40 €1 GIRDTHIA T I o D2PIRAT T4, LGSR 331848,
T1G T2D. TBAGT2D, TIAGAE2D. Q32D AR . 4N TICT A2 D3AIRG ARG, TAEIFASFRBA. TAF,

T1G T2D. T3#:.1™06. 13814 20.d 32D 1788, T4El §1 G220 388 . T46, T1d $oDZBBIBH), T4B,

SN AL LR R L o

T1G T2D. T, ' ) ‘T4B,
T1G ' r 2D, T3¢, §3GIF Tot5> 138 TPhp] g PT3E; ,T%l 28140, TaF,

T1G T2D. T3 28, T30 853 G 32D 1aM, T45 TTe A2 B3GABGT G TR 3O D43 D, T4B, T

G T2D2F3D0ITEC2DIAR.T2B, TBRTPH 301.T@8, TPI:. T3D. TBEIET4J, IGG 2D T3D. T4P,,

T1G T2D. T3 ™6.130. &i 2B.d 3D 8D T4F, M Gsti Irapnetd) an GertivgbengH, sel ect ed
conpounds of Fornmula | and Il are named below in tabular format (Table
10) as Conpoun[glssti?lfan%g{]e?reglboﬁ?&g}{tl, gelleé{eg go&%%hgé\g é)f ﬁgrfnqug I Ercl)crl alr‘gzl v

named below in tabular format (Table 10) as compounds of general Formula IV

30 (below):

X A Y Y4

Formula IV

where X, A, Y, and Z are defined in Tables 6-9, below. Each compound is designated
35 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:
57



where X, A Y, and Z are defined in Tables 6-9, below Each conpound is
designated 35 in tabular form by conbining the "code" representing each
structural n¥?étN5€8'ng the fol l owi ng syntax: X AN.Z. TRGEUSFEY0&anpI e,
Xl .AL Y1.Z1 represents the follow ng structure: WO

2009/ 005687PCT7US2008/ 007955 NI -1 Tatke 6: "A" Structures Table 7: 'X"
Structures XN
PNy
/O\/\O N N
ENQ
Table 6: “A” Structures
Code “A” Structure
Al NH,
N
AN
Lo
x“ >N N
Y~z
A2 NH, —
NN
J'\)I =0
x~ N7 N
Y~z
A3 NH, Oy_
N (@]
N
! V—0
AL )~
Y~z
Ad NH, O>\_
N NH
)NI\ _ \>_0 ——
X N
Y~z
Table 7: “X” Structures
Code “X” Structure
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Code "X" Structure

WO 2009/005687

PCT/US2008/007955

Code “X"” Structure
X1 5‘9 ~ 0/\/0\
X3 55 \N/\/\

H
X4 JJ\N/\©
H
X5 g\N/\/A
H
X6 rrrr\N/\CFa
H
Table 8: “Y” Structures
Code “Y" Structure
Y1 ‘q,,/\©/\z
Y2 /\O/\/Z
Y3 /Vz
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Table 9: "Z" Structures

Tabl e 10: List of Conpound Structures of Forrmula |11

X1.A1.Y1.71, X1 .AL.Y1.Z22, X 1.A1.Y 1.7Z3, X1.Al.Y1l. 74, X1 .Al.Y1l. Z5,

X1. Al. Y1. 26, WX300X905¢87 77 X1 . Al.Y1.28, X
VAL, Y2.Z3, X1.A1l.Y2.Z4, X1.Al Y2 75, X1 .Al.Y2.Z6, X1 Al Y2 Z7, X

. Al.

Y2. 71, X PRYUYROHPTOSX1
. Al. Y2. 78,

X1 .A1.Y3.71, Xl .AlL.Y3.Z2, X1

. AL, Y3.Z3, X1.Al.Y3.Z74,

X1 . Al. Y3. Z5,
, X1 .Al.Y4. 22,
AL YA Z7, X1 . Al .Y4.7Z8,

Xl .AL Y3.26, X1 .A 1.Y3]|ZCod¢l. Al. 13. Z8y” Str¥dturdl. Y421
Xl .Al.Y4.Z3, X .Al. Y424, X1.Al.Y4,75, X1.Al154.76, X1
X1 .A2.Y 1.71, X1 .A2.YL.Z2, X1|.A2.Y1.Z3, X
X1.A2.Y1.Z6, X1 .A2.Y1. Z7, Y4 .AR.Y1.Z8,

A2.Y2.73, X1 . A2.Y2.7Z4) X1 .A2)Y2.75, Xl ¥

. A25218, X1 A2. Y3. Z1, |X1 .A2.Y¥3.722, X.

X1. A2.Y3.Z26, 10 X1.A2.Y3,Z7, X1

.A2.Y3.Z8, Xl .A2.Y4. 7

.A25 1. 24

2.Y2.26, X

, X1 .A2.Y1l. Z5,

X1 . A2.Y2.722, X1

1 .A2.Y¥2.7.7, X1

A2. 1174, X1, A2.Y3.Z5,

1, X1 A2 Y4 72 X1 A2 Y4

.Y2. 71,

3, X.

Z3, X1.A254.7,4, X

Xl . A3. Y1. Fdble X “ZEHtMi@ires X|
Xl . A35174, Xl .

7R

Y!_AQ Y2_Z

. A2.Y4.75, X1.A2.Y4.76, X1 A2 Y4 77, X1.A2.Y4.78,
X1.A3.Y1.Z71, X1 .A3.Y1.Z2, X1.A3.Y1.73, X 1.A3.Y1. 74, X
.A3.Y1.7Z8, X1.A3.Y2.71, X
A3.Y2.75, X1.A352-

. A3. Y1 25,
.A3.Y2. 72, X1.A352.7Z3,

Z+, X1.A3.Y2.78, X1.A3.Y3.Z7Z1,

X1.A3.Y3.Z2, X1, A3.Y313, X .
Xl .

A3.

Y324

A3.Y3.77, X1 .A3.Y3.7.8 X 1Gesieyd

A3

6 A3

15
2215@@1“5&3 Y4.72, X .

Y3. 25, X 1.A3.Y3.Z6,
A3.Y4.73, X

1. A3.Y4. 74, X 1. A3.Y 4. Z5, X .
X1.A4.Y1. 722, XI.A4.Y1.Z3, X1

3—Y4

A4 YT,

A4 YL Z7, Xl A4.Y1.78, Xl .A4. \22%1

X1 . A4 Y2 Z5, X1.A4.Y2.26, X.

M. Y2.

1 X3
005 E=n

Z4, X

Ad.
XIY-NM . [Y2.
Z7, X17.A4.

—Y4. 77, Xl . A3.Y4.78, X1.A4.Y1 21,
Y1.75, X1 .A451 .76, X1
Z2, X1.A4.Y2.7Z3, X1 .A4.Y2. 74,
Y2.78, X1 .A4.Y3.Z722, 20

XI.AA.Y3.73, X 1.A4.Y3. 74, X1.
X1.
X2.
X2.
X2.
X2.
X2.
X2.
X2.
X2.
X2.

Al152. 75, X2.Al.Y2.76, X2.Al.
A153. Z3, X2. ALY3.Z4, X2.Al.)
Al54. 71, X2.Al.Y4.22, X2 Al
Al .Y4.27, X2.Al.14.78, X2.4
A2.Y1 .75, X2.A2.Y1.7Z6, X2./
A2.12.72, X2.A252.73, X2.A2.
A2.Y2.78, X2.A25321, X2.A2.Y

A4 . Y4.72, X1.A4.Y4.Z3, X1.A4.
Al. Y1. 71, X2.ALY122, X2.Al.Yl.Z3,
Al.Y1.Z7, X2.Al.Y1l. Z8, X2.Al152.Z71
Y2. Z7

. Yo.

Y. 7

6, X1 |, A4.
4, XL”_AA
X5AL AL
X2. Al. Y2.

b

Y3.Z7, Xl .A4.Y3.7Z8, X1.A4. Y421,
Y425, X1.A4.Y4.Z7, X1.A45428,
4, X2.Al.Y1.Z5, X2. ALY1. Z6,
ZZ X2. A152. 73, X2.AlY2. Z4,

(3725,

\2. Y1

Y4 Z3

, X2 Al. Y2
ALY

.Y

71, xo A2

18, 25 X2. Al. Y321, X2.Al.Y3.Z2,
26, X2.Al.Y3.Z7, X2.Al.Y3.Z8,

24, X2.Al.Y425, X2.Al.Y4.76,
Y1.72, X2.A2.Y1.Z3, X2.A2.Y1l.Z4,

\2. Y1

YZ474,
3, Z2,

. Z7,
Y A2R2
X2. A2AN3.

AV AD AV Rall

. A2,

Y1.28, X2.A2.Y2.71,
9, X2.A2.Y2.726, 30 X2.A2.Y2.77,
23, X2.A2.Y3.Z4, X2.A25325,

X2.
X2.
X2.
X2.

A2.
A2.Y424, X2.A254.75, X2, A2.
A3.Y1. 72, X2.A351.7Z3, X2.A3.
A3, Y1.7Z8, X2.A3.Y2.71, X2. A

Y326, X2, A25327, X2.A2.Y328;

4 e)

(4

Y7

Lo
NL. L. TaZ21,

X2y-AMH Y4, Z
4, X2.

<Y1.
3.Y2. 22, X2.A3.Y2.

X2. A254. 72, X2.A2.Y413,

7, X2.A2.14.78, X2.A351.71,
75, X2.A3.Y1l.Z6, X2.A3.Y1l. Z7,
Z3, X2.A352.74,

Z6

/':\

Y-N_N

z7

NH

-

Y

Z8

Y—NH

\ 7

Table 10: List of Compound Structures of Formula III
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35 X2. A3.Y2.75, X2.A3.Y2.726, X2.A3.Y2.Z7Z7, X2,A3.Y2.728, X1A3.Y3.7,1,

X2, A3.Y3.Z2, X2.A353.73, X2,A3,Y3.7Z4, X2.A3.Y3.7,5, X2.A3,Y3.76, X2,A3.Y3.7Z7,
X2. A3. Y3. z8, WR200X8K4877 1, X1A354.Z2, X2.A3.Y4.Z3, X2. A3PYHUFWIS/INIRS. Y4. 25,

X2. A354.76, X2.A3.14.77, X2,A3.Y4.78, X2.A4. Y 1 21, X2. A4.Y 1 .Z2, X2.A4.Y123,
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10 excipients such as those set forth in the Handbook of Pharnmaceuti cal

Exci pi ents ("H986) herein incorporated by reference in its enti retg

Exci pi ents iWeRWHRS8cor bi ¢ add and ot her anti oxi dants, PEREPHIYWFSagent s such
as EDTA, carbohydrates such as dextrin, hydroxyal kyl ceI | ul ose,

hydr oxyal kylaaetdgl, cel Auvesa, xsma‘fzi z3ax:4 dapndz4 xa.Ad ke z5The Aatvofe6t he

formJ' at'§§§14f\34’®/€§<4m@%%0% 3 ¥078bRsIA1 Y4705 A Sy PLd }@Aq'\?/l Zpabout 7 to
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alone i1 PRGING %? FBITR Sty ?ié%‘ﬁéiﬁéwa?&ﬁi SEAIREE Bt Tons The
f or mul at i 5?r§10\f2 He&ShERG 4N AHOY% ZhokS-Hdt¥erd hRE 4 oo WdrthZése, conpri se
at | eadst ¥nalacxZyes. A]Ig,h{é(mexﬁ ALY EBHer. AMYBIZ. HiXS. Ag]r Y&ﬂﬁexé@de\pi 4ble carriers

and opti onawlwmheqs K0YBesags Wi va.zngxRai st 22, Xbhel vazs) B6.A3)Y4Bst be
t ﬁg c feg? fm A1V, 25‘3(53&1‘?@ 2 x?%ﬂfh gomRRk 5)4628""%5%5 be z(ilt REMoI *‘9??;3;“ s of
e §or Mg AAdPRYR1 2408 S vV 2RI W‘%@?ﬁ Rs g

t
Lout oo, | TKS AR, G ARY 2 Ay XS MR - 202 4 S 88 TN e Va6 age. | or m and

25 mai0 beXPAGPEXBd XSyAAND.Z8f XA YR Zhots ARSI ZX Xowk2. Y B.ZBh¥5.42t Y¥ 4, phar nacy .
Techni quegs.andyd 25,5 42 Yo X%, BB Iy, X8 82 \aurs] Xsta Remingkem2sy£har naceut i cal
|S(r:1| ?{‘gez 5(%%“14’32'?%5&2 Yy stA 4 5, xggzm i@g?%%gﬂ@&t\e@z@gogfgﬂ gﬂce
the active® ﬁ%%&féﬁt% %@2&#‘ P P Reit 4l S o P8r o accessory
i ngr edi enX8A3DALZNE520DY1 FEcEBABZ- U52008P 0G4 XOogeh& 2 41 Xhé 344t ati ons are
prepat®d Xy.ANX 55, MSyARNA. ZonXb.Aedt ¥2.47 bX5. AgiYi2gZ8, %ﬁoﬁhk‘éﬂ’dl Ab.AGY3. A2 active
i ngr edi enxS w’at\ha ¥3, o A3 w31zl 8623073 Fh et x3disvigled. 0B r7cRs mizeyszgr both, and
then, if §<§ zg?hx Skl DY 468 3y HIY0Ls '5%’%‘4 85l §4%f ké‘%a%?zé‘”t i nvention
ol ol

capsul s G P e B, quzgze% AR 5, vt o

|
Aot ve | 50k Bres XasAGY oS Adr Y LEANG-08 S ARV XA 8o pensi on i n

an aq2£éou2§5 A YROA3, Xpued 3. 24) ¥hiAd, Y DE.5265.AA. YRIZ6, Xd-ARYRZ7) Kghidd 2481 si on or a
wat er - i n- Rk a4y, ksesarlys izonxs Baey BE8 | X ARG 2L XM 4. WBY.52K5 8 4be3 B¢l ni st er ed
as a bol ugs AQ\eCHHAYA PV 3 PRSKE A4 71 Y RY yigS7ITBEE DY 4 6QMRE &SS) 0P, OF ol di ng,
optional |y it ON& 0L, TRLE’ y= A4 Y477 X5.A4.Y4.78, X6.A1.Y1.Z1, X6.A1.Y1.Z2,
X6.A1.Y1.Z3, X6.A1.Y1.Z4, X6.A1.Y1.Z5, X6.A1.Y1.Z6, X6.A1.Y1.Z7, X6.A1.Y1.Z8,
25 X6.A1.Y2.Z1, X6.A1.Y2.72, X6.A1.Y2.Z3, X6.A1.Y2.Z4, X6.A1.Y2.Z5, X6.A1.Y2.Z6,
X6.A1.Y2.Z7, X6.A1.Y2.Z8, X6.A1.Y3.Z1, X6.A1.Y3.Z2, X6.A1.Y3.Z3, X6.A1.Y3.Z4,
X6.A1.Y3.Z5, X6.A1.Y3.Z6, X6.A1.Y3.Z7, X6.A1.Y3.Z8, X6.A1.Y4.Z1, X6.A1.Y4.Z2,
X6.A1.Y4.Z3, X6.A1.Y4.Z4, X6.A1.Y4.Z5, X6.A1.Y4.Z6, X6.A1.Y4.Z7, X6.A1.Y4.Z8,
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X6.A2.Y4.Z7, X6.A2.Y4.Z8, X6.A3.Y1.Z1, X6.A3.Y1.Z2, X6.A3.Y1.Z3, X6.A3.Y1.Z4,
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accessory ingredients. Conpressed tablets nmay be prepared by conpressing in a
sui tabl e machine the active ingredient in a free-flomﬁng formsuch as a powder
or granul es, VOPP8REYIy nmi xed with a binder, |ubricant, PFEREPIOAOT3ENt |
preservative, surface active or dispersing agent. Ml ded tablets may be nade
by nol di ng6.iA2.¥8.25 XaIAL B2, Xeotd. Y& Za, X6. A eZ8) X6t Ae YpPrike ad Y&r ve

i ngr edi enye I 2816 Wi R 20 XNl ¥ 4. 175 0%6 A48t 2686 A 98 ZA7aRb @laSy 41y optional 'y
be coated or scored and optionally are forrmul ated so as to provide slow or
controlled rel ease of the active ingredient. For admnistration to the eye or
ot her extgfidlacthSSHESrAubtionfout h and skin, the fornul ations are preferably
applied as a toplical ointnent or creamcontaining the 20 active ingredient(s)
in an mnmount Ofhe dodip@¥AIFf Ehis thvdhdioh@re Wi aved ivied estviegtiagalickeridragr edi ent (s)
in a range between 0.1% and 20%in increments of 0.1% w w such as 0.6% w w,

0. 7% w w, aret exdjpieptsewbichbVill i, @lactedliftacodnd with ondisaryppektcablaplds @ilo 10% w w.
When fornulated in_an ointnent, the active ingredients nmay be enployed with

ei ther a gaMainexepienss slidaptsefilersdunders apfihedike. Hgueousdprplagonsarey. t he

ti 25 i i ent be .f | at [ it h il-in-wat
pase. | pleppgRiRe i qughitrfebs B SR TP 4B B noiuce, for
g>r<arrpl € QdJPlrﬁé’: tio%O%/é‘n\é’féM i1 PodPBb6RY, .rAl@fcngi?/jg%tl%ns Willeorptﬁi?tag%BH in having two

nore hydroxyl groups such as propyl ene , but ane iol, mannitol,
sorbitml ,e I:E)iéletl’s@hc}aﬂsjtl"@Ee sAMEL 2R &9 FHROF BTN kRIf $2Q 084 & FRBEE gpiy¥eishy | ene gl ycol
(i ncluding PEG 400) and m xtures thereof. The topical fornulations may
desi r abl y(1P8@) beteiraincorpooatad byhefeheren i ite estirts oEydipientsanclpdeesqoabicon of t he
active ingredient through the skin or other_ affected areas. Exanples of such

der mal petfdd PAH YT @RHANEAPY: fh?é«?fmgeawﬁﬁ%masw%cﬁﬂd@mﬁﬁes?@aﬁ%d anal ogs.
noun | PO Ble TSR A o B R BB GBI e, o
g][mgfi P eficd OFREIMoP thd AP AR N ParfiBd R bbout  toltdut #PIbhe ROSTREAARF @ M xture

15 about 7 to 10.

While it is possible for the active ingredients to be administered alone it may
be preferable to present them as pharmaceutical formulations. The formulations of
the invention, both for veterinary and for human use, comprise at least one active
ingredient, together with one or more acceptable carriers and optionally other

20 therapeutic ingredients. The carrier(s) must be "acceptable” in the sense of being
compatible with the other ingredients of the formulation and physiologically
innocuous to the recipient thereof.

The formulations include those suitable for the foregoing administration
routes. Thé formulations may conveniently be presented in unit dosage form and

25 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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| east one enmulsifier with a fat or an oil or with both a fat and an oil.

Preferably, a 10h)/drophi lic emulsifier is included together with a |ipophilic
ermul sifier WHPEHWYAVEE as a stabilizer. It is also prefePFEYSP8%EFude both an
oil and a fat. Together, the emulsifier(s) with or without stabilizer(s) nake

up the soggatdleRe R SAHOHSGe PeoparédBy UnEowak dregietititelyibringideined| and fat
make up the so-called emul sifying ointnent base which forns the oily dispersed

phase of 4sseciati@athefaotivelirgrediest withBiqulidjentrerendireiutsiided solabedriieer s sui t abl e
for use in the fornulation of the invention include Tween(r) 60, Span(r) 80,
cet ost ear§i bathcsothen HeResassagy coping themiredydt. al cohol , gl yceryl nono-stearate

d di I | |fate., Th hai f i I i . fats f th
Formal at i on | & Fmeltiogs oL e By rreBaybRdot i pEmivaanot B8Y e cr eam
shoul & prgkenabl ¥. ARcAOMOLRAN coBAlles 204581500 th 1EARALEaPr OduCt w11
e 0 avol e e

suita onsi st ency eaka romtubes or other contarners. Straight

or branchggdeeinthed™ROuntf tHé RésieGingldiydnt ftApSw St @@dndlies;ias@adi pat e,

i socetyl ‘stearate, propylene glycol diester of coconut fatty acids, isopropyl
nyri st at esolaboydr Dsiesptesion swpn agyeoysalr nontafuepudbliqyid; ot eaaradidin-ap¢hy| hexyl
palmtate or a blend of branched chain esters known as Crodanol CAP may be
used, 25 kiqiddeautlsiohpea watehig-pil Effeid egulsione ridie athee ingiediepemgy alfodleone or in

conbi nati on dependi ng.on th roperties required. Alternatively, high nelting
poi nt | i p?d8™e ‘E‘i’?gé‘ég\}d‘?ﬁl‘f%eg‘?&%ﬂgﬂ B#¥'fn and/or liquid paraffin or other

m ner oils a}&‘teab"l'%%imadg\@ly?c% rggs%stggf &B’iﬁg,%gﬁ'{gggﬁ %th one oxP ljﬂgwaceuti cal

formu aj[i ons according to he resent 1 nventtyo o) I'se one or nore conpounds
of the i nyRBsbBNInAIRENE! CHlipte QB8 tiHle@Rh L) PRERWY Edhpresansephabl e

carriers or exciprents and optionally othér therapeutic agents. Pharnmaceuti cal
f or nul at | arisbkanbdiine thg dchiee aggredient ings fde-@ntvim@forbresuch aanypdvodends sui t abl e
for the intended nethod of adm nistration. Wen used for oral use for exanple,
tabl ets, giepuleesoptionallygused adihebinder, lebricantdpenh diluert, PEssp@tisebl e powders or
granul es, epul sions, hard or soft eﬁa HI eb, Syrups or g)l i Xi rr]rilg1 be prepared.
Composi t | BREE TGRS RS BEAESTS Rl deb pioapay Bamede By anali e iy ot hod
known;4 0 & ABLA thadtthe & BRxHRE SE B&! PG dbd RO IREFHiL G Fho SRRt Qs and such
inert liquid diluent. The tablets may optionally be coated or scored and optionally
are formulated so as to provide slow or controlled release of the active ingredient.
For administration to the eye or other external tissues e.g., mouth and skin,
the formulations are preferably applied as a topical ointment or cream containing the
20 active ingrédient(s) in an amount of, for example, 0.075 to 20% w/w (including active
ingredient(s) in a range between 0.1% and 20% 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
25 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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10 conpositions may contain one or nore agents including sweetening agents,
flavoring agents, coloring agents and preserving agents, in order to provide a
pal at abl e pr¥@a¥&P6H. Tabl ets containing the active i n§FEFSBAYVONHSadm xt ure
wi th non-toxic pharmaceutically acceptabl e excipient which are suitable for
manuf act uplyefhyleel ,%ycsol AnEudGRePE@ADE) antheSaufxthiesN Bndt@pidaE, for exanpl e,
inert diluents, such 15 as cal ciumor sodium carbonate, |actose, |actose
monohydr afeemudatossanayed¢sosblysiodiudma qovpaonkewhizhlenhantes ebsagitiomophosphat e;
granul ati ng and di si ntegrati ng agents, such as mai ze starch, or alginic acid,
bi ndi ng apetEtion ¢f theactiveingredicat through dhs/simpr pHer afpeted 8xeas. st arch, gel atin
or acacia, and lubricating, agents, such as magnesium stearagte, stearic acid or
Chl o TapFetEPirn gl BTt Bt han S MR BRI e
incIqungnﬂgéagﬁggggsulation to delay disintegration and adsorption in the
gastrointestinal tPact and thereby provide a sustained action over a | onger
period. For expdEwifs pieaskofEhett@halkiond e fhid inverEBn &Saydbe/Eish buté® Rd$t ear at e or

gl yceryl distearate alone or with a wax nmay be enployed. Fornul ations for oral
use may bknabvsingreédesatstind ka®wramdngel. &vhite hagdabemai sompeise nidrelyaat | ve
ingredient is mxed with an inert solid diluent, for exanple calcium phosphate
or kaol i nemylsifigs (eherwise kKaoVA asapumesentdt desirableceiapiises amgtedi €@t is m xed
with watey or an oil..nmedium,  such as peanput oil, liquid paraffin or olive oil
WO 2009/ oS8R PSCRISEE YR PHEE e Bl g8 "t pehifBhandem ol PRI Bn cont ai n
the as i vey dRpRilASubRePAThALHES idiferih RiigobRi R Wnkallie: {Afc figs ggnuf act ure
of aqueous’ suspensions. Such excipi®ents i1nclude"a suspendl ng agent, such as
sodi um cag bakyet. lyk aRblpibRsRd tiRtdNEEBbIhHOSiPandy &tOXYRIARY theet hyl cel | uose,
sodi um al gi nate, 5 pol yvinyl pyrrolidone, gumtragacanth and gum acaci a, and

di sper si ngmalsifiez{s) with @geithcutstatfilizes () neddeurpathleysoaalied emntpifylrgsphat i de (e. g.,

I ecithin), a condensation product of an alkylene oxide with a fatty acid

(e.qg., potydilipaviytogathes hatythe o)l and fabmaka s@tthe po-prlirdlemulsifyisghy | ene oxi de
with a long chain aliphatic cohol,. (e. g.,, .hept adecaet hyl eneoxycet anol ), a
condensat PORTBRGHRTEEHBT Ry et eio Ui e S oS SO08 Croat 1sGRaraaTer | ved 17 om a
fatt y}sac' d an%}rﬁu%gmsta?'tld AR 9836 8erd suilté’o% Yo%%’s@.ﬁﬁ%e%ﬁnﬁ&rti%htoq'!he .
nonool eat e). e ueous suspension nmay al SO contaln one or nore pr eservatives

such as efR¥htiOf ilthiRIOPYéen® b, SHax®-d0eaEoatay| ABShA beiRy Ealehd injdisgyent s, one
or nore flavoring agents and one or nore sweeéetening agents, such”as sucrose or

sacchar i nalcdivd]) glysargbeoaostearataynsofiommiduaykedilfaye. suspendi ng the active
Codonat 01 || Gihd ghosrersfaitaic oils or fats or the formulation is based on achieving the | '
desired cosmetic properties. The cream should preferably be a non-greasy, non-
20 staining and washable product with suitable consistency to avoid leakage from tubes
or other containers. Straight or branched chain, mono- or dibasic alkyl esters such as
di-isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids,
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,
25  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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oil such as liquid paraffin. The oral suspensions may contain a thickening
agent, such as beeswax, hard paraffin or cetyl alcohol. Sweetening agents,
such as thosEO3¥WP0#56%t h herein, and flavoring agents mafChHE¥SHEHYAF o provide a
pal at abl e oral 20 preparation. These conpositions may be preserved by the

addi tion of anpladidaexiE@nforsllitids RE6QIM fo Meipdeseht SRhEDREmpevElens and
granul es of the invention suitable for preparation of an aqueous suspensi on by

t he addi t bomood camapeungy afithelenviehdon togerker wigh ede entmdra padmhadeutieallyi t h a
di spersing or wetting agent, a suspending agent, and one or nore 25
pr eser vat P¢EBRtabI garEgNsOr greipiants angl eptionally; toerdgerapsubinag®ispendi ng agents are

exenplifi by those . di scl osed abave. Additional excipients, for exanple

o6t eni nEra PR = OO O g AE S o B3r BB PE EbY Tori

.2009/ 0956%%%-[4 ﬁ?%ﬂ‘gﬁ{tg%%hsrﬁe?od of-gp‘fniﬂ %Hgﬁ.eWHe%adseﬁqgip&%l hLORs .Of the
invention may also be in the formot oll-in-water enulsions. The oily phase
nmay be a yeaRbiabaBledd, trocBesC bzafgdl hyedislor @il sabFRichsOdisperdible pékabrsoi |, such
as liquid paraffin, or a mxture of these. Suitable emulsifying agents include
nat ur al | yeogenutdsngmglsivgs, Isardforasftgapsidesasyaipand etjvins haytegaepared, natural |y
occurring phosphatides, such as soybean lecithin, esters or partial esters

deri ved f fFemposttions detradedhiod orduise arayabthpiepirtssaccaiging isargorthosh nonool eat e,
and condepsation prod ct}s.l of these par ial esters with ethylene oxide, such as
pol yoxyet RHPERAS 8l a5t foh e dialfckite of PharBARLCa FoRRPoAS 2BREST n sweet eni ng
d f ' X ith 10 t eni
R R A S o e S C e R s o AR

contai n afgesRiERnts, QUIBKAS AGYRL M8 prasdrl REUzNS, A orde£ Q) otk Agent . The
pharmaceutical conpositions of the invention my be in the formof a sterile

i nj ect abl palptabpep@pamitions Tablegsscontsihirg the actiyecinizadilientdnudmistuoe witheagi nous
suspensi on. _Thi.s suspensi on may be fornul ated accordi ng to the known art using
non-toxic pharmaceutically acceptable excipient which are suitable for manufacture
of tablets are acceptable. These excipients may be, for example, inert diluents, such
15  as calcium or sodium carbonate, lactose, lactose monohydrate, croscarmellose
sodium, povidone, calcium or sodium phosphate; granulating and disintegrating
agents, such as maize starch, or alginic acid; binding agents, such as cellulose,
microcrystalline cellulose, starch, gelatin or acacia; and lubricating agents, such as
magnesium stearate, stearic acid or talc. Tablets may be uncoated or may be coated
20 by known techniques including microencapsulation to delay disintegration and
adsorption in the gastrointestinal tract and thereby provide a sustained action over a
longer period. For example, a time delay material such as glyceryl monostearate or
glyceryl distearate alone or with a wax may be employed.
Formulations for oral use may be also presented as hard gelatin capsules
25  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.

67



15 those suitable dispersing or wetting agents and suspendi ng agents which
have been nentioned herein. The sterile injectable preparation nay also be a

sterile inje¥PaYPEOEY| uti on or suspension in a non-toxi ECHAPERYYIER| y
acceptabl e diluent or solvent, such as a solution in 1, 3-butane-diol or

prepared as a Ay@uslsuggchsiwde the ifveRgort fehtainaBphablemytitiatdias and sol vents
that nay be enployed are water, Ringer's solution 20 and isotonic sodium

chl ori de sdhixtuenwith excpnts ontabktfer tHeemahywladiuoe bsaqreepus suspensioonal |y be
enpl oyed as a solvent or suspending medium_ For this purpose any bland fixed
oi | may beudrgxcijeys indudir fPPSPdingeagent, fHabas wdigmnglagkaympssylceliulassi t i on,

fatty acids suc s olejc acid | i.kew se be. used.in the preparation of
i nj ect abl %’§th;¢§qu§05 pxgproRyl meleiiode o 1“6‘?133"??39 be conbined with the

carri i u j HEN . ing upon the
ost 17 capeaviRiprRlR BomAr R A ARR LR dieptRlik BERRRRY
time-rel eagid chméls%tﬂa@nﬁkawt&aﬂ@&gfﬂ{v%ph@did@(é?,ﬂ%éﬂﬁgtb@dShdé?lsBﬂikB}ﬁnS nmay .
contain approxirnately Ito 1000 ng 20091005687PCT/ U52008/ 007955 of active
mat eri al poednotucidedalivyiehe axidapypitlopfatat acidfdg. cprlyexyetigleaerstamtate)fa carri er

mat eri al which may vary from about 5 to about 95% of the total conpositions

(wei ght : wedrglenyatiopHeroghglr fetlavlene axide arbs langsharedlimbatis akphekd.sto provi de
il bl ts f dnministration.. F le,. | uti
| nt ended BRIICRRT RS LS CORISRSg DO RTSA T P SHhY ABBG1%E WEN800 pg of the
ve . LTl Y on ot . :
oo t o) o Dl SRl At 'Y 280 A HAGIRL i AT s POy Ui e 2

sui t abl e {RpitadfoRbslchy | PRe hQudIR sBYSerisiHH MER aRY RoAladPSNBERREN the active
ingredient is dissolved or suspended in a suitable carrier, especially an 10

aqueous spieganhtifarsuiches attyl ve niprgpeldp-bntiroxiHeenaodteyend orgmert eddbring pr ef er abl y
present in such fornulations in a concentration of 0.5 to 20% advantageously
0.5 to 1038994y ohe ar garg flayeing a38Ys ard\onEeF PPrasw ertenisgiagamisesuchrast opi cal

adm nistration in the nouth include | ozenges conprising the active ingredient
in a flavdlfEFEasSPS @8Bual |y sucrose and 15acaci a or tragacanth; pastilles

conprisi ng theyagtd ‘é%siiogg* B%g,' B Vorh 1284 L{)%&ﬂpeﬂaﬁigsthé%ﬁvea& Qﬁ]i&w i} .and
gI ycerin, oOr SUCI’-Oé)e an acacl a, anda nmou snes “conpri si né e active
i ngr edi enjedefable il shdRh€atdcAidi A, 6BVE bi€lsesame oil GPEFBSNAL bR ih@rmirRedial

adm ni stration may be presented as a suppository with a suitable base
conpri si ngil fudth aaXamd parabfinaThebtad suspenaionalmagydoatasn a thickening agent,
such as beeswax, hard paraffin or cetyl alcohol. Sweeterﬁng agents, such as those set
forth herein, and flavoring agents may be added to provide a palatable oral
20  preparation. These compositions may be preserved by the addition 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

25 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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20Fornul ations suitable for intrapul nonary or nasal adm nistration have a
particle size for exanple in the range of 0.1 to 500 pm éi ncl udi ng particle
sizes in a raPg¥B¥eteen 0.1 and 500 pmin increments sEEWUARHOIPHm 1 pm 30
pm 35 pm etc.), which is admnistered by rapid inhal ation through the nasal

passage or by ThHisHahia@8utidal et PodiienBUhE irsRnd#dn nfay 836 Be th@edbMAQFAr sacs.
Sui tabl e formul ati ons 25i ncl ude aqueous or oily solutions of the active

i ngr edi entil-if-oraterleatulsioss.sTh¢ athy phésermagbes vkegetmbldrojl, pachdesroladmilnerst r at i on may
be prepared according to conventional nethods and may be delivered with other
t her apeut #r@chigett s mineral @ik seehpolindis prepiingpoe miyaee of thepheSuitablg nent or

rophylaxis of jinfectjan s descyribed herein. 70, WO .
D009/ 005683 BEFY I ASERI I 4as naturally-F FHiF ey SHich S Arcia apd f4m

adm nistrati . Sal i S, pastes,

f oans %r gééagcgn&g%gﬁ%?gﬁ g%??%ggp g§sl ngl%?% sgg}alF% %%?%iﬁcﬁéﬁggﬁef/sg&{ ngr edi ent
such car r%)ﬁ"ﬁ%l Eter8ldRrikE@WOM MhtlyNRid dnd RexR] ARBFRRIds2diRh a3kBFfbildhat | ons
suitable for parenteral adm nistration include aqueous and non- aqueous

steril e imoaobdleote, sl cdridensatidn erlodomts of ehntsaipartéel esteosxwith retisyletibfides,
bacteriostats and sol utes which render the formul ation isotonic with the bl ood
of the i ntushdedoherypiheiane saritaaguenesleatad The Amadiien gwystle ¢gdréaisuspensi ons

Ar e pr oo S EIet RS AR TUBSEE Gp ol DT b BT RERE IO Sieddti e sonl ed
o2 SOkl 3O O BE PSPl USRS Bl ORIl
exanpl e WadrRiinfaQlerhilic&R! & PRose WIRRE] AASI OFirY b1 cJIOriMS SgerfEXt €NPOr aneous

i njection solutions and suspensions are prepared fromsterile powders,
granul es and tHEia ghasmateutical compositions of the invention may be in the form of a
sterile injectable preparation, such as a sterile injectable aqueous or oleaginous
suspension. This suspension may be formulated according to the known art using
15  those suitable dispersing or wetting agents and suspending agents which have been
mentioned herein. The sterile injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally acceptable diluent or solvent, such
as a solution in 1,3-butane-diol or prepared as a lyophilized powder. Among the
acceptable vehicles and solvents that may be employed are water, Ringer's solution
20  and isotonic sodium chloride solution. In addition, sterile fixed oils may
conventionally be employed as a solvent or suspending medium. For this purpose
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.
25 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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15 the kind previously described. Preferred unit dosage fornul ati ons are those
containing a daily dose or unit daily sub-dose, as herein above recited, or an
appropri at e YP3WPPEA8t her eof , of the active ingredi ent. PCT/US2008003¥dul d be
understood that in addition to the ingredients particularly nentioned above

t he for mibddioa snaaéridltbspoavasd imdth sRyppropridtearet feivea@abhmoddt ponventional in
the art having regard to the type of formulation in question, for exanple

t hose sui tabbembatmriabmdiichanhay viasy fratri drwunayo iahohtkbEo Hf dredoliahgoragesitisns The
i nvention further grovides veterinary conpositiaons conprising at |east one

active i ngreghieneisay- dbeplatepiawigal GFmasionganPePeRE tﬁ;i’rrg"‘é_ﬁreﬁib’r .
25, conpostErofe iy b agr il forsipuldcul R bl ERTe e " 1
ot her vy Sefdr.’i‘x%éve%ugﬁﬁﬁ%ﬁmﬁ édhtéiﬂ?rdfﬁfaﬁéﬁm&soﬁgfr%@f';gg %Et?veciﬁ Rafibfl € with

the active ingredient. ese’veterinary conpositi e adm ni stered

orally, aiflglkiRlk bysaMitidy indsndep tHR infde®nictd suatble volME: at a rate of about
2009/ 005687PCT7US2008/ 007955 Conpounds of the invention can also be fornul ated

to provi d&0 mdsira@hnloedur. el ease of the active ingredient to allow |l ess frequent
dosing or to inprove the pharnmacol cinetic or toxicit rofile of the active

i ngredi ent. AdCBRaN suitpeiforadminssirationgophesyiagiudsfys sirepovberedpr i si ng
one or nofe coqgouan qj t.he @Vinventi?@-fornulgHﬁd for sustained or

cont rol | efCAsEaEmsredient is dissolyed Qx spivReng 64 &n g FURPIS C2TTIFL SRGTAW &Rt depends at

| eastqpn 5{{&8{19%10&18 rEﬂ%eacﬁ)?{é‘gﬁgrkgfépp?ﬁn?%cﬁéeeﬁ@?gdieﬁ.ﬂgk?éf&%’ab}?"??és@ﬁt’ the

conpound | eing used prop Ica I'ower  doses agal nst an active

di sease O @R @rinh@BtiohR d@nbesr&forted 0.5 &Y 20%, e ahR@ediiay UBasubvcal
formulation, and will be determned by the 10 clinician using conventi onal

dose escapaticolarlgtabdiies5%Tbv.ef f ecti ve dose can be expected to be from about
0. 0001 to about 10 ng/kg body weight per day, typically fromabout 0.001 to
about 1 ng/ kg TissaylatEngititple ferippiqbedminigiatian in the sirubaslude 01 to about 1

O Do el ok e BB b REptd OBl SRl %0
TS RS elOy OB e SO AN 0,05
nmy and abgyitelin®hd gRderi@Yorsak®sé Aed heddm; ahd shaleth® aSkhesBohipridig grses.
active ingredient in a suitable liquid carrier. .
Formulations for rectal administration may be presented as a suppository
with a suitable base comprising for example cocoa butter or a salicylate.
20 Formulations suitable for intrapulmonary or nasal administration have a
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 um,
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
25 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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In yet another enbodi ment, the present application discloses pharnaceuti cal
conpositions conprising a conpound of Formula I, la, |Ib, IL Ha, IIl, or IV, or
a 20phar macel® PUPY87accept abl e salt, solvate, and/or e$FEUSIHEYESF, and a
pharmaceutically acceptable carrier or exipient. In yet another enbodi nent,
the present amyrhiddtic@n sditabledsesagiharddasiaittiaciah nt ieérteg asonpri sing a
conpound of Fornmula L la, |Ib, IL Ha, ILL or IV, or a pharmaceutically

accept abl pessaii¢s, tagmporst ereanusdgealds, pastesrfoame pesprayifarmolabionatdroainmg in 25at | east
one additional active agent, and a_pharmaceutically acceptable carrier or

exi pi ent . addjtigpto theqcHEe ingradignhisteh cafers gp axdrovap Bt theatt rPdi scl oses

phar maceuti cal .conpositions conprising a conpound of Forrmula I, la, Ib, II,
Ha, 111, HPPOIS: a WO 2009/ 005687PCT/ US2008/ 007955 phar maceutical |y

acceptabl e salg, 30l V3sQuitad/sOF p%%%ﬁag?ltata?ﬁiﬁﬁftraﬁioﬁ iQORE RRLdRR Mitpnat | east

one additional active agent, and maceuti cally acceptable carrier or

exi pi ent . adueaip kRsildinjdchen adiditibne Adliclaial ¢enRgemt-aksantblfee, but are not
limted to interferons, ribavirin or its anal ogs, HCV NS3 protease inhibitors,
al pha- gl ubmsérdasas Bnd solnkesbvhioh sendee the¢ Spmodtirano®nicwithébsbldedf trucl eot i de
i nhi bitors of HCV NS5B pol ynerase, non-nucl eoside inhibitors of HCV N5513

pol ymer asi@tendeyd i@t AU PYs ard RoT-agyeriisstterile sysnensions WHCh AsYbi t or s, HCV

E)rREa ;?B:&fW%%%Pé}g%%rllqgggénggg |th(‘3d§er}lklllqgrlggeern§g. and ot her drugs for treating HCV,

10 The formulations are presented in unit-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid carrier, for
exarr;ple water for injection, immediately prior to use. Extemporaneous injection
solutions and suspensions are prepared from sterile powders, granules and tablets of

15  the kind previously described. Preferred unit dosage formulations are those
containing a daily dose or unit daily sub-dose, as herein above recited, or an
appropriate fraction thereof, of the active ingredient.

It should be understood that in addition to the ingredients particularly
mentioned above the formulations of this invention may include other agents

20  conventional in the art having regard to the type of formulation in question, for
example those suitable for oral administration may include flavoring agents.

The invention further provides veterinary compositions comprising at least
one active ingredient as above defined together with a veterinary carrier.
Veterinary carriers are materials useful for the purpose of administering the

25 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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More specifically, one or nore conpounds of the present invention 10 may be
conbi ned with one or nore conpounds sel ected fromthe group consisting of:

(1) interfer'Pd0de15%¥t ed fromthe group consisting of p&GYIVAIRHIHFEN- al pha 2b
(PEG Intron), pegylated rlFN al pha 2a (Pegasys), rlFN-al pha 2b (Intron A,

TI ENal pha 2a (Rehpoand#Yf, the wehtiehean alsphe foibiRatedl to@rovik, coAlrbaéer one,

Al fanative, 15Multiferon, subal in), interferon alfacon-1 (Infergen),

i nt er f er oreledsphbthelacfiveirigrediony to adllovelebefrequerit losingdr t@alirhprave)the
interferon-beta (Avaonex, DL-8234), interferon-onega (onmega DURCS, Bioned 510),
al bi nt er f BRYagPRmEtiopr foxipiyfRIPH) of thrERFtaYeplﬁarezihel)gt Acgprdimgly, feoct er on) |

DA- 3021, | | ated i.nt f .al pha- 2h .( AVI - 005 PEQ nf PEGyI| at ed
O ort er oS fiENals Bentd L RRoT B e AR LBSRE ST Mt S Pl F AL SD8 e 2ot
(2) "1 HAVIALRNL 3o PR3 003 4RL LG SAIRMILREr 0L Consisting of ribavirin

(Rebetol, Copegus), taribavirin Iramdirte), and m xtures thereof; (3)

HCV NS3 pr ot eagg dffldiibé Hossofsel R6t e thdre@idnt H%fd@%ﬁle@@ﬂﬁi gleiragurefofbReepr evi r
(SCH 503034 , SCH7), telaprevir (VX-950), T 35350, BI-1335, BI-1230, 25
MLC- 7009, cor@yti@vbeinyXreb G0, tBidsty7 90@BRr tBAB605@3D s Heidg 1566, AS- 101, YH- 5258,
Y115530, YH5531, |TMN-191, and mixtures thereof; 4) al pha-gl ucosi dase 1
i nhi bi t or Bropdykactieallyr (oymen drsegirs dgashan aetivedisgase er g@ﬁlt}% thgmaetbad)
Mglitol, -231B, an j xtures..thereof: . WO 2009/.005687PCTRI S2008/ 007955

(55 hepat FFIREDE 2R ahs Bhacrtsiiira) froda i B TS A B PR RS56. Ve 3738,
LB- 84451, 4si:k:L bi ki B, ] 168 stli6dL G : ) | eosi de or

nucl eg[?i dce,-hctilénlh}l?BHn rcg Ng‘%&&&*}?ﬁg%%%%?f}ﬁﬁe? ase S's gﬁlgg{fggl‘%er%én%@tcﬁlgggr oup

consi st i ngxpektelk6 26 frdrRl ABSu (304 8) abblP{ B g/Keod}OkeigBiFFerda call
val opi ci tag?ne (NM 283), MK-0608, and m xt gr es t %ce)‘?egf ; Stypacally
from about 0.001 to about 1 mg/kg body weight per day, more typically from about

0.01 to about 1 mg/kg body weight per day, even more typically from about 0.05 to
about 0.5 mg/kg body weight per day. For example, the daily candidate dose for an

15 adult human of approximately 70 kg body weight will range from about 0.05 mg to
about 100 mg, or between about 0.1 mg and about 25 mg, or between about 0.4 mg
and about 4 mg, and may take the form of single or multiple doses.

In yet another embodiment, the present application discloses pharmaceutical
compositions comprising a compound of Formula [, Ia, Ib, II, IIa, ITI, or IV, or a

20 pharmaceutically acceptable salt, solvate, and/or ester thereof, 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
pharmaceutically acceptable salt, solvate, and/or ester thereof, in combination with

25  atleast 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 I, Ia, Ib, I, Ifa, III, or IV, or a
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(7) non-nucl eosi de inhibitors of HCV NS5B pol ynerase sel ected fromthe group
consi sting of PF-868554, VCH 759, VCH 916, JTK-652, MK-3281, VBY-708, VCH 222,
A848837, ANAYGIWIOEIE0667, (59728, A-63890, A-48773, APEGEHAZ008/§755329,

VCH 796 (nesbuvir), GSK625433, BI1LN- 1941, X1L-2125, GS-9190, and m xtures

10t her eof pharmaceufi &llyticse pS5IA shithiobidte ras d il e &ir €lerbo O A EdiRbigato wagnsi sti ng of
AZD- 2836 (A831), A-689, and m xtures thereof; (9) TLR-7 agonists

sel ect ed #trleantone agdsipmatantiviesigenty and ashiar@zeeutiohMip aG2ptabdmchrniexour es t her eof ;
15(10) cyclophillin inhibitors selected fromthe rou% consi stjng of

DEB10- 025exiRieRt-aBxmples gl the additionay acfivesagerbplsp fnclude, but emotﬂv@gﬁq RES

i nhi bi | f St f. MOl 067 12
phar macokHERT e ARG & LErauCEn fr DN PR Re St P clptiysbotiee oo
SPI - 457, Pﬁﬂﬁﬁi‘!&yheg‘;il}ﬁn%@&?&ts,%%DéBBHQ'ESHhHeoﬁ@&'nmiB%&E%?Hd\ﬁl\%@fa; and 20(13)

ot her drugs tor tredting HCV selected fromthe group consisting of thynosin

al pha 1 (galgardrive, nbh-nazieysae dehibibisot 8ICWNS5B ﬁl%&ké@é Heivrassat ), PYNL7
(altirex), KPE0O2003002, actilon (CPG 10101), KRN 7000, civacir, Cl11-5005, XTL-
6865, Bl Ti2hHhitd?3 XLIRT agoMix@s6slophilid3ghibitarp\ FHIZY IRBOINNiRiO% s, t ar vaci n, EHC 18,
VGX-410C, EMZ-702, AVI 4065, BMs-650032, BMs-791325, Bayituxi mab, MDX-1106 25
( ONO- 4538pharmcgkiytiggnhancersn ang pHer idragviar beating SLGY xqripixsuren ghresest: I'n
yet anot her enbodi ntea t?i?’ esent %%I ication gr i des a conb'gnati on

phar maceuti cal agent CEomprist ng:2"c BSPOESEES B gHrgesn

10  may be combined with one or more compounds selected from the group consisting
of:

(1) interferons 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,

15  Multiferon, subalin), interferon alfacon-1 (Infergen), interferon alpha-n1 (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

20  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,

25 MK-7009, VBY-376, VX-500, BMS-790052, BMS-605339, PHX-1766, AS-101, YH-5258,
YHS5530, 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;
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a) a first pharmaceutical conposition conprising a conmpound of Fornmula 1, |a,
Ib, I'l, Ha, IIll, or 1V, or a pharmaceutically acceptable salt, solvate, or

ester ther edV9 2YHgoses7 b) a second pharnmaceutical conpB6¥iUBI8HEBHpri si ng at
| east one 5additional active agent selected fromthe group consisting of

interferons, r(Ephapatoprotactarits seloatdgom HEErbITS corisistaapse IDNHoBSE, DB,

al pha-glucosidase 1 inhibitors, hepatoprotectants, nucleoside or nucleotide

i nhi bi t or 8738f LBi8¥NSEBbEb1, MiteQsand miviuregdhereef; de i nhi bitors of HCV NS5B
inhibitors, TLR-7 a cyclophillin inhibitors,

??Il)é\rfrlﬁég’ i I{@’m gés,ié%%%%Heﬁ@ﬁbétoéﬁ%i@§£§§5ﬁﬁo]é(HEF_rB%er?@ tdugs for
L eat g, B b g ARG, 1034 Pl A0, PSS, 01 o

I , 2
conmpounds 9 Ion erei o as fve i’ ngredi ents) are

adm ni st e} adpRHaRAY (NRILE)AIN-0008, Fh& nliQuirbemeRigi tion to be 15treat ed.
Sui t abl e rou?es include oral, rectal, nasal, topical (including buccal and

subl i ngual ), vaphoehuasdsipairgiibiesmlof HTW NSIB®]prbeist asleassd frontieanuscul ar,

i ntravenous, intradermal, intrathecal and epidural), and the like. It will be
appr eci at gouptransistieg pf BF-868385d, VOt-e5hCH-Q1§ TWKtad2f MK-82&nyBY -7 condi ti on
of the recipient. An advant aﬁe of the conmpounds of this invention is that they

are orall y 2% 608837 HNA 2% (E]afrpéég 3&810‘%@%%9: Actifgpmatitet’. Pher apy
| . f ot . . .
combi nat | S n LR BEHOE SR S P g R e S PG e BRkE: nat i ons

of 25{he gprppgunds of Fornula 1, la, Lb, Il, ha, IlIl, or IV, and additional
active agents may be selected to treat patients with a viral infection, e.g.,
HBV, FICV, or () MOWNSBAiifhibitors seldef Rbmbthy grédiecdisheingat i Ae-288@(apeut i ¢

ingredients or agents are interferons, ribavirin or its anal ogs, HCV NS3
pr ot ease 83hi i6BBrand mixtlwes ghereolsi dase 1 i nhibitors,
(9) TLR-7 agonists selected from the group consisting of ANA-975, SM-
360320, and mixtures thereof;
15 (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 mi>_<tures thereof; and
20 (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
25 (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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75 WD 2009/ 005687PCT/ US2008/ 007955 hepat oprot ect ants, nucl eosi de or nucl eoti de
i nhibitors of HCV NS5B pol ynerase, non-nucl eoside inhibitors of HCV NS5B

pol yner ase, “HEWPRESHT nhi bitors, TLR-7 agonists, cycl opRFFIUSHOYMAIBI t ors, HCV
| RES i nhi bitors, pharmnmacokinetic enhancers, and other drugs for treating HCV,
or mixtures thsr eofa firbiGshdrhd@b i @$ cOhp bﬁﬁoﬁ@ﬁﬂ@@ﬂﬁ%ﬁo wd éf Formda | b, 11,
Ha, 111, or IV, are typically sel ected based on the condition to be treated,
cr oss- r eaia, W, tll, &, 81, or hgr @di pharmaa:adtlgﬂkgrrataemakﬂle(sple,rsplme,@t ettee comnbi nati on.
For exanple, when treating an infection (e.g., HCV), the conpositions of the

i nvent i onthgFeotcithi ned with ot her actl ve agents (such as those described
herein). 10Sui éabl e actiyve agents.or regl ents whic an be conbined with

the conmpounds Bf FErheAny pharmaceyiical IC? ?’PFI onIcPF‘prgF‘aa\ﬁeaééﬂn‘f ncl ude one or
| f f
more C§”p$dﬁlg§nﬂ%cﬁ%§ nit sQBLb ‘?ro% %r%ﬁgfég?%é% g\ll-nteirf% 52%‘]‘%?5@ xr erons

selected fromt consisting o a ntron),
pegyl at edltgérﬁlb pi@/ms (Pre@asy/mhibifdrMgha I%caéadéderltlhﬁ{bn%}s rLEN- 15 al pha 2a

(Rof eron- A), nterferon aI pha (MOR-22, C-18, Alfaferone, Alfanative,
Mul tifer olmapasmmatecta)n,ts inotlep$ide on natleaddairhilfitors ef HiErY NSHRtpetyfeemse, al pha- nl
(Wl Heron), interferon al pha-n3 (Al feron), interferon-beta (Avonex DL-8234),

i nt er f er ofeoRBEgECIdnEYEbiURCEH @ divel wmeraaelﬁiﬁvm% BhiRifgRal iy

CITEETMIOY v s s SN e

I ambdgy FGY: ures thereof; (2)
ri baV| ri n&gnd I ?aﬁ%r?fhogga%neé)ﬁct égigp’é%ﬁ%f%]%%&gup consisting of ribavirin
(Rebetol, Copeg-us), taribavirin (Viram dine), and m xtures thereof; (3)

HCV NS3 protease inhibitors selected fromthe group consisting of 25

bocepr evi Royt8EhE BAR0R4tratiGCH 7) , tel aprevir (VX-950), TMC435350, 5I1-1335,
51-1230, MK-7009, VBY-376, VX-500, BMs-790052, BMs-605339, PHX-1766, AS-101,
YH 5258, YH5530ne yHBescommpppdsgf thejinyentign (hessintigtereasito as the active

ingredients) are administered by any route appropriate to the condition to be

15  treated. Suitable routes include oral, rectal, nasal, topical (including buccal and
sublingual), vaginal and parenteral (including subcutaneous, intramuscular,
intravenous, intradermal, intrathecal and epidural), and the like. It will be
appreciated that the preferred route may vary with for example the condition of the
recipient. An advantage of the compounds of this invention is that they are orally

20 Dbioavailable and can be dosed orally.

Combination Therapy
In one embodiment, the compounds of the present invention are used in
combination with other active therapeutic ingredients or agents. Combinations of
25  the compounds of Formula, Ia, Ib, II, IIa, III, 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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WO 2009/ 005687PCT/ US2008/ 007955 (4) al pha-glucosidase 1 inhibitors

sel ected fromthe group consisting of celgosivir (I\/l)(-3253%}/,U ng%l itol, UT-231B,
and m xt ur esVQ RWPEGPS7 (5) hepatoprotectants sel ecPEFUPIBMHE gr oup
consi sting of |DN 6556, ME 3738, LB-84451, silibilin, MtoQ and m xtures

t her eof ; Réftoptoedceatt, dRicRbsidd O eatled@dé Mhibitdrolos HIV NCYBNSHBEnpRky, Ter ase
sel ected fromthe group consisting of R1626, R7128 (R4048), 1DX184, |DX402,

BCX- 4678, narahugicsid @ bihikitgrisi PB3Y NIGR-10808erase HEV N Sh2e intilbierrs GFLR-7 (7)
non- nucl eosi de i nhi bitors of HCV NS5B qlgill.m,sr ase selected fromthe group
consi st i negBEstprygepbiln indpitqusgHCGYARES ighipitogsy khgppacalgaetiz@nhangys, 708, 10
VCH- 222, A848837, ANA-598 .GL 7. GL59728, A.63890, A- 48773, A-48547,

BC- 2329, %7@19&‘9996“%[\'5?85666?%?‘&R@%ﬁ%‘é?s%Fﬁ&f-lgm, XTL-2125, GS-9190, and

m xtures ther At i,phi bi sgl gC f group
consi s?i ng of %?§§8n? &g%f?%ﬂgggs bgg%ﬂhnﬁhgltialf ’elg)’ ghféfg’ceionf 591}}5% TLR-7
agoni sts gi@ayedlettelPabdttol HRUMDNEKSH & Bet@eddbd, AP Féativitids 0360320, and

m xt ures thereof; (10) cyclophillin inhibitors selected fromthe group
consi st i nipgoddiBEBA0d PRarmSC¥piglertidd d¥BAA corabicthatipnt Boresxatryde eohen (11)
1-1CV IRES inhibitors selected fromthe group consisting of Ml -067, 20(12)
phar macokireinganinfeaioanss s HiCA0t k¢ ommmasttions gf SigpneemsorsanergmpingAs- 100,

11452, CEi Vet bhive Spents TO2R as HOY HREQMET Hiresdf1d M Xt ures thereof; and

10 Suitable active agents or ingredients which can be combined with the
compounds of Formula I, Ia, Ib, II, IIa, III, or IV, can include one or more compounds
selected from the group consisting of:

(1) interferons selected from the group consisting of pegylated rIFN-alpha 2b
(PEG-Intron), pegylated rIFN-alpha 2a (Pegasys), rIFN-alpha 2b (Intron A), rIFN-

15 alpha 2a (Roferon-A), interferon alpha (MOR-22, OPC-18, Alfaferone, Alfanative,
Multiferon, subalin), interferon alfacon-1 (Infergen), interferon alpha-n1 (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-

20 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

25  boceprevir (SCH-503034 , SCH-7), telaprevir (VX-950), TM(C435350, 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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(13) other drugs for treating HCV sel ected fromthe group consisting of
thynmosin al pha 1 (Zadaxin), nitazoxanide (Alinea, NIZ), BlIVN 401 (virostat),
PYNL17 (alti rQp009RBMI2003002, actilon (CPG 10101), KRN POHYS2088928Fr, G - 5005,
XTL- 25 6865, BIT225, PTX-111, 1TX2865,1T-033i, ANA 971, NOV-205, tarvac-in,

El | C-18, VGX- 4408phEMaRRasVinHiBrs stVEA5R03 2he BMap O43i2hng BaVi t uxi mab,

VDX- 1106 (O\IO453§) , Qgl ufani de, VX-497 (nerinmepodib), and m xtures thereof.
WO 20091063gSrRCININS32088 Miglieh,3)T-231B,|landyreixtame tiweeofenbodi nent, t he present
application discloses pharnmaceutical conpositions conprising a conmpound of the
present i nvent®bhepasepratestraynegdeqied fam @eﬁe@mﬁmﬂlféu%f@l\égﬁﬁai\@ and/ or

ester thegeaf. i ombinatian wth at |east one additional active agent, and a
phar naceu%’%’ga‘“??%cgﬁbaﬂ bﬁﬁoﬁnﬁngrmwu@éi]?ed? t. According to the

presery invent@gﬁ?clé&?dea&}ﬂyﬁe&ﬁﬁqm%%ﬁsaéﬁggg@%ﬁglgﬁweﬂéeh:-e#e?édCOnpound of

the present in Ion can be any agent eutic efrect when used

i n combi ngbirOihe Wrdilp &&gi&@gmmézammtmkmoaspMlegnmm,.B(Emeeasarrpl e, the
active agent used in conbination with the conmpound of the present 10 invention
can be i ntdppriteise (NM>aRE)r MIK-0608; disd aristuogsthetdoff NS3 pr ot ease i nhi bitors,

al pha- gl ucosidase 1 inhibitors, hepatoprotectants, nucleoside or nucleotide

i nhi bi tors of (AOwINSBHepas dvikisers of bi-\hINSOB dsilraeiaah saledted &opf thacy N5513

I ,  HCV NS5A i pnhi hi - 7 i iJ.lin.inhibit , HCV
PRES | i BIHrSnRas RaReRPTiet: OBV STk PR VBY B cat T’ o,
or m x4 “W&H-]??z’ A%sgaro Ry 28OS e RER QL 48954 ’A-k‘é@ol?f&?zﬁs%‘é, ARBps4LaFion provides
phar maceut I'cal” ¢onposi ti1ons cdnprisifdg a corpound of the 'present I'nvention, or

a phar macgigoi v@H-s'g@ﬁ%%u@l)J €SE&IH433 B Mat 1, RNHL9PS, &€3-0190t hied 8k surdd
conbination with at | east one additional active agent selected fromthe group

consi sti ntheedaf; (1) interferons selected fromthe group consisting of pegyl ated

ri FN-al pha 2b 20 (PEG Intron), pegylated rlFN-al pha 2a (Pegas s%, HEN- al pha 2b

(Intron A, riE 524 inlmbitersaweleaied fromehe grap eansishing wb%zﬁ? HA-) 8,
Multiferon, subalin), interferon alfacon-1 (Infergen),

Al f af eron f gpative,
interfer o%léﬁlpﬁgglﬂnd(whluﬁéﬂbeﬁ??f?l nterferon al pha-n3 (Al feron),

i nterferon-bet ( . Bl i I - c S, Bioned 510),
al bi n%irfer on (g? gﬁ%%?l U %r?ei)h?] ohﬂbﬁg&@ﬁﬁorﬁ?@%o@%@%ﬁ)XS (Loct eron),
DA- 3021, sHoss@svldahseiledtiprésr on al pha-2b (AVI-005), PEGQ nfergen, PEGy| ated
interferon | anbda-1 (PEGyl ated IL-29), belerofon, and m xtures thereof;

(10) cyclophillin inhibitors selected from the group consisting of DEBIO-025,
SCY-635, NIM811, and mixtures thereof;
(11) HCV IRES inhibit‘ors selected from the group consisting of MCI-067,
20 (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-
25 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.



WO 2009/ 005687PC / US2008/ 007955 (2) ribavirin and its anal ogs sel ected
fromthe gr oug consisting of ribavirin (Rebetol, Copegus), taribavirin

(Vi rami di ne)WO3NFWe8t ur es t her eof ; (3) HCV NS3 pPETHAWES KPS bi t or s
selected fromthe group consisting of boceprevir (SCH 503034 , SCH 7),

tel aprevir (VAn3e0inothMé@bsdither! thd P3&se nBéYplf?cﬁgonald\dﬁs@QQﬁarrﬁ/cﬁXuﬁga@ VX-500,
BM5- 790052, BMS- 605339, PHX-1766, AS-101 5258, YH5530, YH5531, | TM\-191,

and m xt uwcespdminmltsofomprlslng a(:da)npahpﬁ@f tHeyprosirdaseertionnbr di t ors sel ected from
t he group consi sti n of celgosivir (MX-3253), Mglitol, UT-231B, and m xtures
t her eof ; pharmaceutica @)cceﬁéplgf—‘ &t épb’@tt%tﬁﬂé/%éﬁ@éﬂ&ie@fr mﬁqnhf@ngh%wl@onsu sting

of 1DN- 655 ME 10 3738 LB- 84451 ilin, Q and xtures thereof;

(6) nucl e¥d$apb OB additionat acye; aﬁ?ﬁ‘tbf“f% fmﬁ@{} A56P HEBY] ected from
the group, ’@?@ﬁ{ sting of R1626, R7128 (R4048) | DX184, |DX-102, BCX-4678,

val opi CI tabi ne (NM 283), MK-0608, and m xtures thereof; (7)

non- nucl eosi d%damlhgtt@rﬂse esdieYnINSRBnP ey Fay 88 1581588 b1 Borhb@ibAGIHS gr oup
consi sting of PE-868 CH 759, VCH 916, JTK-B52, MK-3281, VBY-708,

VC_H- 222, the@4BERTNdANMESR seBif0ERTN BRIV RS, aginBBAAg aAhdBFZRic dEcbB547,
BC- 2329, \CH 796 (nesbuvir), GSK625433, BILN-1941, XTL-2125, GS-9190, and
m xt ur es Wh@li’l gedd in combination wiitd)theicumpesnd pﬁmemllewl‘é imeargionedof r om t he gr oup

consistin 2836 (A20 83 A- 689, and xt ures the (9) TLR-7
agoni st's ?etg © AFIHHR "l&‘?é‘t gresUip’ cognatom, “Bf Arpmgoynd gklgl?d??ﬁ?mand m xt ur es

of DERLo- BB S EH by, el b Bldod EREY Rea i ER PR = 10

i nhi bi t or gpAgkACLSRabd PIHiIbEY rwt@;%@écga&lw AuefeodEd 0P Briclebftdd inhibitors
phar macol CI neti c enhancers sel ected fromthe group consisting of BAS-
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.
15 In another embodiment, the present application provides pharmaceutical
compositions comprising a compound of the present invention, or a
pharmaceutically acceptable salt, solvate, and/or ester thereof, in combination with
at least one additional active agent selected from the group consisting of:
(1) interferons selected from the group consisting of pegylated rIFN-alpha 2b
20 (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-nl (Wellferon),
interferon alpha-n3 (Alferon), interferon-beta (Avonex, DL-8234), interferon-omega
(omega DUROS, Biomed 510), albinterferon alpha-2b (Albuferon), IFEN alpha-2b XL,
25 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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100, SPI-452, PF-4194477, TMC-41629, roxythronycin, and m xtures thereof; and
WO 2009/ 005687PCT/ US2008/ 007955 (13) other drugs for treating HCV sel ected
from the grolP2¢88%Y8t i ng of thynosin al pha 1 (Zadaxi n) PChiUuSp®%EMSde (Al i nea,
NTZ), BIVN-401 (virostat), PYN 17 (altirex), KPE02003002, actilon

(CPC-10101) 1B900n solRG Talo D ledQS (roFURSE g PoFaRling BT Mpdikin | TX2BES,
TT-033i, ANA 971, NOV-205, tarvacin, EHC-18, 5 VCX-410C MZ- 702, AVl 4065,

BMS- 65003 RebBivb-TGikEgRS), taBﬂamvimlx(VumhmdwﬁM- Al GnikONES- theR®Y;, Ogl uf ani de, VX-497
(merinepodi b), and m xtures thereof, In yet anot her enbodi nent, the
present appl i c@iH&VﬁﬁéW@@QS@nb&mrﬁéﬁlﬁf%?d prEr hecsoup eansigier! conpri si ng:

?%é‘éni | onboBPe A6 SRR E%%ﬁﬁ%%-iﬂgﬁgfﬁgéa?’%ﬁ@q@%e;@&ﬁ? nereof 1
i 1 a2 e R B e B P b A 10P YRR o7 ons,

ri baviri nypiss86, Y1853 AaIMNHOY, MBmpkat@anerebnhi bi tors, al pha- gl ucosi dase 1
i nhi bitors, hepat oprotectants, nucleoside or nucl eoti de inhibitors of HCV NS5B

pol yner ase, 15(4haiphm&ghh®sﬁiadel iimtibhotseekecet] fHEY thRSpidupotoysBtiagef HCV NSHA
inhibitors, TLR-7 agonists, cyclophillin inhibitors, HCV TRES inhibitors,
phar nacokFGﬂS‘PSl‘Clr QviXa163)y Mighital, Téﬂ“ﬁé‘ﬂBchnﬁb@uXtheStth@an ng HCV, or m xtures

h f I
W th one or moPLP RGOSR AR PRI A APy HEA RS S Si mul  aneous
or seggenty 'L§%4E’§imsﬂ}>§fr{ i, 4 ﬁlﬂﬁ}%s%%reoghe conbi nation therapy may be

adm ni Stered’ as a sfmul taneous™or sequen régi men. When admi ni stered

sequential ly, hauaesdddat h@dlediit iRRiHAGRT Hi HCVNQSB PolyWerQe Rk
adm ni strations. Co-adm nistration of a conmpound of the invention with one or

nor e ot hefroacthe\geows estisistipgrd RalbRg, R7AaDe (84048), SDX1L$4, EDXa02, BCXswasent i al
adm ni stration of a
valopicitabine (NM-283), MK-0608, and mixtures thereof;
(7) non-nucleoside inhibitors of HCV NS5B polymerase selected from the
15  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 NS5A inhibitors selected from the group consisting of AZD-2836 (A-
20  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;
25 (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
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25 compound of the invention and one or nore other active agents, such that
therapeutical |y effective amunts of the conpound of the invention and one or

more ot her AXPPVYE'UEENts are both present in the body of CTUNEPMITEAt. WO
2009/ 005687PCT/ US2008/ 007955 Co-adm ni stration includes adm nistration of
uni t dosages dqfi3)tdiRercdrugs tisrdsearingt HE VI saleeiiidi fopmbhaé g @ipocoraistiag odmi ni st rati on
of unit dosages of one or nore other active agents, for exanple,

admi ni st rtyosirodlphad (Z@dm@@ndﬁazﬁxam@ (Aireat NGA), BIVN-H1dszostdd), P¥Naut es, or
hours of the administration of one _or nmore qther active (gfgnts 5 For exarrpl e,

a unit do%7e(33¥re’é) ESpetiRtOrctine (FRYeH0oh K 7B, strechi Ste¥®aXftrst, fol I oved

W thin se rflﬁl‘ I Lt dose nor e
ot her act érg%% Aﬁﬁe%ﬁétl vm}y'@‘ %En\!‘g%(jse f ohtgr‘éaranﬁ%frl{e@gg’her active
agent s CaVG&eLn@@TEME?@I @@\/If40%§tBMf3@5b9ﬂe§I\}fsl7@1@% Hatht@ih ) MHxa 1dgi t dose of

a compound of the invention wthin seconds or mnutes. In some cases, it may

be desi r af@Ot4338)) Crtitafide ¥X-B7URidrinl@sRlibf afd a0rReedthetdof t he invention
first, followed, after a period of hours (e.g., 1-12 hours), by adm nistration
of a unit doseIncyfet amether embedinwinhehe poesentapyentien provideserorsbgesoni t may be
desirable to admnister a unit_ dose of one or nore other active agents first,
fol | oned, pléarﬁacetaﬂwéﬁs%cempﬁ@mgs (e.g. 1 12 hour s), by admi nistrati on of a
unit dose of a corrp(r)Fund t he inyenti conbi nat i on

provi de "syner y" & HSt'%Wg}aﬁ'f%tﬁa C%‘T‘f’g%flm C?mé’nsﬂgea Cldiad %ﬁLSved when t he
activg i Pﬁ’g{)m ARt htibe8r 4 PR E’pﬁtntf';ﬁfeuhﬁlgffc% abfe@%ﬁ d0PGats WPelfer tge St hRETL S that

results usi ng the cohrpounds separately. A synergi'stic effect may be

attai ned when g)he aGetotsi }Ibllfwhfxéé@ﬂ'ktafﬁ cam@ositibh cerpirRirpHtaémdoand adni ni st ered
or delivered sinmultaneously in a conbined fornulation; (2) delivered by

al t er nat | adidGnalractive pgandk¢ledted srope peer grioepfoonsistiag Dblmerfeaom( 3ipabirirsone ot her
regi nen. When delivered in alternation therapy, a synergHt stic effect may be

att ai ned Whar ?%%WM@%?%“‘H%%P satlléhaeﬂlué?ﬁéﬁeﬂv‘@*‘ O%gquentially, e.g.,

bl
syr i nges Mg ganGtin i Ergia PEBRHsERarn Pl gt HEY Nop bR 85 age of each
activgs i nl%r?ﬂhﬁ%sﬂénﬁﬁgﬂd}'s of ﬁ@ﬁ\%@ﬁ‘j&%ﬁ&ﬂa@é IHeviINGA S8Ebifds YrLhereas in

conbi nation ther apy, ctive dosage two or nore active | ngr edients are
adm ni st e4ghidt9@QEIBPRillin inhibitdts SHITM IRBEStinAbXoh phefmadikireitic enhAkceps, esent

application provides for net hods of treati ng a VI ral infection in a patient,
conpri si nand aithet diwgsdoi reating HRY, paniirntresathgfieof.
It is also possible to combine any compound of the invention with one or
more other active agents in a unitary dosage form for simultaneous or sequential
20 administration to a patient. The combination therapy may be administered as a
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
25 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.

80



WO 2009, 1105687PCDUS2008/ 007955 t herapeutically effective anount of a conpound
of Formula L la, |Ib, Il, ha, Ill, or IV, or a pharmaceutically acceptable
salt, sol vat®O02¥¥#)5et’ ester thereof. In still yet PANSPHEY8Dodi ment ,
the present application provides for nethods of treating a viral infection in
a patient, conps-hdmigistradsn FHcbidkadehihBtrhhen patihie abs@gfﬁ of ey @pepturenl |y
effective anount of a conpound of Formula L la, Ib, IL Ha, I'll, or IV, or a
phar mac eusf thalinvwendgioodefabloe afat 4dmivstvetion ofamdl drsaget efrortelremearfe,otherd at | east
one additional active agent. ~ In still yet another enbodinent, the
present affiive@gentisnfop exynales ad ministsatipguef the compaunadgothy inyerdiopay it |

Com 1 PSSR 1, 6 A4 0 B URELARSHL e o e e s
2?7%28}3;3:’1??15%hh1p1é%| YA BosedtY i@l of tRENRR tion can pe égn-%r%ikéeke&/ﬁxtst,anm her

( e ‘present applicati'on provides 1 treating HCV in a
patient, EMBRUSYNEin SREHAY SHrRIuRS ByOadrimifaitioBf adurliNESRRT Wk Gaktoteef f ecti ve

anount of a conpound of Formula I, I'a, Ib, I'l, Ha, IIl, or IV, 150r a
phar maceusttheahdtiveagenst siteenstistdy, asolivdbse,of @ndoomamas todertahByeatentacewh at | east
one additional active agent which inhibits HCV pol ynerase. In still yet

anot her ebmeatinirasteredtfifst, foliaseed by ppmiiak aléen ofoyniddesq ofa eampaed of treati ng
HQ/inaR'gt.ient, co risi(_(r)}‘ctg' adnm nisterin toth.enpatti)et.affgerapeutically
ef f ect i velgHBFRIOG WHN R A RHFL SRS S miT SO e cases) 1 may be desirableso o |y 2001 a

phar mageutd Galiled ?ﬁﬁﬁ%@?hfi‘a ngf\é%l.tnzcgt)#/alte%v nGirsE IR wdd) GFEPL 8?88&1 at | east

one additional active agent rom the group consisting I'nterferons,

ri baviri nofHours &. @Al DESursiGY LR3nRHAHBADE alubitl dsk OF ne 8 Ritde BiHée0si dase 1
i nhi bitors, hepatoprotectants, nucl eoside or nucleotide inhibitors of HCV NS5B

pol yner asastive@agentsc [reothied eader it inay besiesirathiwo NEbBiptel y neitadsse oHGe BIS5A
inhibitors, TLR-7 25 agonists, cyclophillin inhibitors, HCV | RES inhibitors,
phar macol Biopeether a¢tverngents firah &l » afierperient of hausi(hg Hayhowrs).hyxt ur es
thereof. administration of a unit dose of a compound of the invention.
15 The combination therapy may provide "synergy" and "synergistic effect", i.e.
the effect achieved when the active ingredients used together is greater than the sum
of the effects that results from using the compounds separately. A synergistic effect
may be attained when the active ingredients are: (1) co-formulated and administered
or delivered simultaneously in a combined formulation; (2) delivered by alternation
20  orin parallel as separate formulations; or (3) by some other regimen. When
delivered in alternation therapy, a synergistic effect may be attained when the
compounds 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 each active ingredient is administered
25 sequentially, i.e. serially, whereas in combination therapy, effective dosages 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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In still yet another enbodi nent, the present application provides for the use
of a conpound of the present invention, or a pharmaceutically acceptable salt,
WD 2009/ 005689 PETP85952008/ 007955 sol vate, and/ or ester PREUVEHISONES t he
preparation of a nedicanent for treating a viral infection, e.g., art HL3V/ HCV

i nf ect i ontherapeuticAlly df&dctian afrdtrint 6P esinFBlAd of RerndilageTal Tha PpiTh Cdl bpIv,pr ovi des a
nmet hod for treating or preventing a viral infection conprising

co- adm ni st @phagpactoticallyacreriable salf, sobede, tand/@afster ahdrheft apeut i cal |y ef fective
amount of at |east one compound of Formula I, la, Ib, Il, Ha, Ill, or IV, and
at | east one dadiilliyshanother pmbodigeant, hepaeseatiapplisaiioh @rgyidapias sretheds ng of -

(1) interferons selected fromthe.group consisting.of . pe ated rl| FN-al pha 2b
(PG 1t r BEF At VIt GOeF S T PRt ey o misRa A POETYA ron )
riFEN- 40 . 00~ i | - 122 = 18 af erone,
Al fana%i vg{epﬁﬁelugl ??lie},r:%ﬁn%%ggggquﬁ;t ,BP ?%{)t@ﬁ? g?%ﬁpg??‘g%@-% {bl’ g‘:fef?’gg[hyﬁ\{’nt erferon
al pha- nl 6&%11&1@&5&@1)1&%111@%%55;&5&@ salt oIS ahdldressin kherbt 8hA 6F RAsRR{a (Avonex,
DL-8234), interferon-onega (onega DURCS, Bioned 510), al binterferon al pha-2h
(Al buf er oadditibRd aatiphagetv. XL, BLX-883 (Locteron), DA-3021, glycosyl ated

interferon al pha-2h (AV1-005), PEG 15 Infergen, PEGylated interferon |anbda-1
(PEGyI ated | L-Ipgill isbprothenembadiment,tha peesenhaprlisation providesformeshods i n and

its anal ogs, sel e fromthe group. consisting of ribavirin (Rebetol,
Copegus) . SLEFTBRIT Y " POIFFERT APPPElmEaram P BL FIENErE S | (3)' HOV NS3
prote e'p'&%-l cted, %&%\ e | Siti f 112 tﬁ)%p vir
( SCH- B0l A Elgé él)(?f?étcgl I?apr é’%?g} ’ gé? ?m‘%@é&?ﬁs - igg?;, pt ti\gso,
MK- 7009, ¥BYpRdenac¥ilticdle. acEdizatiild Q8% 2ol vAMS 28601 3ter btedf/ 66, AS- 101, YH 5258,
YH5530, YH5531, |ITM\191, and m xtures thereof; (4) al pha-glucosidase 1
i nhi bi tors sellactifidet amsthéhembodingere,aths ipsésengamplicagbyg psovides {OWSRED |
Mglitol, UT-231B, and m xtures thereof,; )
of treating HCV in a patient, comprising: administering to the patient a
therapeutically effective amount of a compound of Formulal, Ia, Ib, II, IIa, ITL, or IV,
15  or a pharmaceutically acceptable salt, solvate, and/or ester thereof, and at least one
additional active agent which inhibits HCV polymerase.
In still yet another embodiment, the present application provides for methods
of treating HCV in a patient, comprising: administering to the patient a
therapeutically effective amount of a compound of Formula, Ia, Ib, I, Ila, III, or IV,
20  or a pharmaceutically acceptable salt, solvate, and/or ester thereof, and at least one
additional active agent 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
25  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,
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25(5) hepatoprotectants selected fromthe group consisting of |IDN 6556, M
3738, LI3-84451, silibilin, MtoQ and m xtures thereof; WO

2009/ 005687 PEFAUSIEOY/ 007955 (6) nucl eosi de or nu&CEEBIEEONIRI bit ors of
HCV NS5B pol ynerase sel ected fromthe group consisting of R1626, R7128
(R4048), sUPXt8AndlbPesididheBOi46r/ihe ptaparptich bAD nitdidaén? &) tre Q6@8al and

m xt ures thereof; (7) non-nucl eoside inhibitors of HCV NS5B pol ynerase
sel ect ed infetonheg. SargHBYIHEOhwifettiong of PF- 868554, VCH 759, VCH 916, JTK-652,
MK- 3281, VBY-708, VCH 222, A848837, ANA-598, (360667, G.59728, A-63890,

A 48773, A 48527et prothepembedimerdgthe paessntapplicatioReravides a metihed 41, XTL- 2125,

GS- 9190, and. m xtures thereof.. . . (8) HCV NSHA.inhibitors selected
from the BFUT SoHer ST F-lAolsSgn 0T RIS A A mIRRe Mt SHAPERHBS. ¢ her eof :
(9) TLR-7 i LSk 5, SMB60320,
and m'Ld;t urrl%gq?hr;ekg’c??t ?Lﬁ%ﬁﬁc&?&%ﬂ%ggf g%ﬁlﬂﬁf ?ﬁﬂﬁ%ﬁﬁ gﬁ?gﬁs\p @él\ﬁgged fromthe
group consdsidlAg, 18f IbPERIS 10265 1VSexd &8 foasNIrBadUitisnl abtived ai¥e@s sélbap@of ; 15(11)
HCV I RES inhibitors selected fromthe group consisting of MCl-067, (12)
phar macokfromt the gemianoeisingelfect ed from the group consi sting of BAS- 100,
SP1-452, PF-4194477, TMC-41629, roxythromycin, and m xtures thereof; and

(13) ot her dr Ugsintesferpnesalegierl fom Bielssevp Eonsising eegy bigsl BENsiBha 4B of

W NS
G S08F, 20585 T BT e | RS it AR,
Bavi t uxi netu tifvEdsr, 3104ir) NS hifaddd- U {1aRirgeh), i¥erf@én GIFHa-MEQEVEIYon)aNnd
mxtures ii\rt]eer;eergrfl -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-
15 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;
(8) HCV NS3 protease inhibitors selected from the group consisting of
20  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;
25 (5) hepatoprotectants selected from the group consisting of IDN-6556, ME
3738, LB-84451, silibilin, MitoQ, and mixtures thereof;
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In yet anot her enbodi ment, the present application provides a nethod for 25

nmodul ating toll-1i ke receptor?, conprising contacting a cell having a
toll-1ike re¥@pto8P¥stiith an effective amount of a conpoBRBHUSTOEMYHRI a |, |a,
Ib, 1l, Ha, H, or IV or a pharnmaceutically acceptable salt, solvate, and/or

ester thereof .(6hecléaide onmeiédideighibitesSHCY }NSFB ntgadehlecdd - | i ke
receptor 7 with a conpound of 84 WD 20091005687PCT/ US2008/ 007955 Formul a L

la, |b, Ifrom thegrowp tdnsidhingpfiRd626,R7128 (R4GINIISK1 IPArHORBCHORAS, st  of
toll-like receptor 7. I n get anot her enbodi nent, the present application
provi des #alpBicHakine NM-A8RIcMigUPGH and sriswrenhendolt a) production in a pati ent

in need thereo conpr. si.ng. m ni i o the patient t her apeuti cal |
ef fective am)u(%} n%‘?’@ﬁ@%ﬁ%ﬁﬁﬂ‘?@@%&%%&% RQE’FIHﬁ%ﬁe i‘?qe‘f%‘? %iog‘ Fi]el p Ha, 111 y
or IV, zor p i 6al (% . | | A8t €51 / S r thereof.
) 2o SEHPISNIRARLL! PREpIC0ER A2 BT she TTR 0D Frc 3981, Vbverde?

2- (2- Met hprys-212) e 38 37HAPIA 1598, G5 IV (R8Y NELI9Y 28, A 4384, Arad7y 3 (Aussaestce- di br onols

m xyl ene (2.52g. 9.56 nmobl) and anhydrous potassium carbonate (1.32 g, 9.56
2329, VCH-796 (nesbuvir), GSK625433, BILN-1941, XTL-2125, GS-9190, and mixtures
thereof;

(8) HCV NSb5A inhibitors selected from the group consisting of AZD-2836 (A-
10 831), A-689, and mixtures thereof;
(9) TLR-7 agonists selected from the group cohsisting 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;
15 (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-
20 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 method for
25 modulating toll-like receptor 7, comprising contacting a cell having a toll-like
receptor 7 with an effective amount of a compound of Formula I, Ia, Ib, 1, 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
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WO 2009/ 005687PCT/ 1JS2008/ 007955 mmol ) were conbined in DVF (10 nL) and
stirred at anbient tenperature for 5 hours. The reaction m xture was dil uted
with ethyl Xe2YPRIEE20 nl), washed with water (2x), briPREUSHOPRIISH t h Na2SH4,
and evapor ated under vacuum The crude product was purified by chronmatography
on silicapgghuMiin, fi; O WeTPINALh idk.£1 By hgthicSttkBalagorlsvsNoll-@por at i on of
the appropriate fractions gave

9- ( 3- Br onegreptoyl7benzyl) - 2- ( 2- net hoxy- et hoxy) - 9H-purin-6-ylamne (2) (1.1 g,
2.80 mol, 59% . Ms: 392/394 (MEN. Conpound 3

109- ( 3- Br ononelnipdt ahetiey ¢inbod inzentethiepryseat Aprljgatiopppavides e nydthed fer (2) (1 g,
2.54 mol) was di ss?l ved in acetonitrile (10 nm.). N pronosuccinimde (1.5 g,
8. 4 rmol ) Mg mgdabateran (IlFNonPradertion i mpatignd IHNSeAheTeRhCORRTTRY at anbi ent

tenperature for 1 h t hen, diluted wit hyl acetate 00, nL), washed with
10% aq eoll n‘l\'lgitg?ﬁg(?(ggfeﬁa}q’gﬂf’ aatharaﬁ’lg}lﬁn‘éﬁﬂ}aeﬁe%"%\na?ﬁu %fs%ie,aséﬂ evapor at ed
under 15 Vanpuihd Shformiidd® Ia, Ib, 11, Ta, I1I, or IV, or a pharmaceutically acceptable salt,

8- Br onp- 9- ( 3- br ononet hyl - benzyl) - 2-( 2- net hoxy-et hoxy% -91-71- pEI’I n- 6-yl am ne
(3) (-1 gjolves, asHor édteritheredext step wi thout further purification. Exanple A
Crude 8- Bronp-9-(3-brononet hyl - benzyl) - 2- (2- met hoxy- et hoxy) - 9H puri n-6- 20
ylamne (3) (-1 g) was dissolved in dichloronethane (10 nL) and pyrrolidine (1
m.) was added._ The reaction mxture was stirred at anbient tenperature

over ni ght Ex#@plesen evaporated under vacuum The residue (4) was dissolved in
met haTQI ﬁZRm”L{s z}\r]% 50% %queous KOH (2 nL) was added. The m xture was heated
under "1 ef PYXTUARLIY PRTE anal ysi s indicated conpl ete di sappearance of starting
mat eri al (Sé%ngesl hours). Then the mixture was cooled to anmbient tenperature and
concentrated aq. HCl was added (5 nlL). Heating under reflux was continued for
1 hour after which thsHy eacér' 'é(rture was evafdyated to dryness under
vacuum The solid re '\ueN wals/Q@ﬁact ed 3x w emhanol to separate from
salts. The met hanol "1sol tHon_was .. WO 2009/ 005687HCUNS2008/ 007955

/O\/\O NG ” K,CO3, DMF /O\/\o N~ N \\dar
1 2

3 NBS, CH;CN
NH,
N“X—N HN NH
f:[ e :
/O\/\O N N N N

l
3
'S
NH,

N7 SN
| >—OH
1. KOH, MeOH /O\/\O/l\N/ N
2. aqu. HCI
A
]
Compound 2

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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evapor ated under vacuum and the crude product was purified by reverse phase
preparative HPLC %5 45% acetonitril e/ 40 nmM aqueous HCl) gl vi ng 6- Am no- 2- ( 2-
met hoxy- et hdX9 9088 pyr r ol i di n- 1- yl et hyl - benzy1) - 9H p& T/NSB’D%‘?W(SExarrpI e A
(450 ng, 1.13 mmol) as yellow sh solid as the HCl salt. 511-1-NWVR (DVSO b:

10. 09 (s, mhdl) wekk ddinkiBed id BIMF {104ty ardBstirfed 4HimbRnbentpratdblfor #. 87 (s, 2H),
4.32 (d, J=5.1, 2H), 4.23 (t, J=4.5Hz, 2H), 3.56 (t, J=4.5Hz, 2H), 3.25 (s,
3H), 3. 38hou.iar50me(1repctzﬂdnm)ixtuﬂe 08s dilaed(with 4Hjy] abBate3 920 (UEERyashedamiph es B, C,
1D, E, F, G H, | and N were prepared using 10 procedures simlar

to those wated (9, Wméﬁ@dm@hﬁl@% and epaparpted demlﬁe%guﬁiépl aced with
e S T e R S W
H' NN% g%@te gf-ﬁﬂlgﬂp %Q@oraﬁ 'of %}11.5%)3;( ?&rla%lﬂacgé&n? 23{3 @-@ég@ngﬁggly?mSB 2|(_|;)r

3. b5- 3. 5 2bdriBy gﬁ}mat@y(&ho@ma BuRB-GyRAihd2) 4H g MBo nfkhSl, 64 Ms:20 Exanpl e

C. 6- Amino-2-(2-ne

hoxy- et ho332y34BRAI4- net hyl - pi per azi n- 1-yl met hyl ) - benzyl p9Hpuri n-8-0ol ' H NWR

(DVMSO b: 11.6 (br, 2H), 1015 (s, 1H), 7.59-7.33 (in, 4H), 4.89 (s, 2H),

4.374,28 (in, 4H), 3.60-3.27 (m 10H), 3.26 (s, 3H), 2.80 (s, 3H. Ms: 428

(MEL). Compound 3

10 9-(3-Bromomethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-purin-6-ylamine (2) (1 g,
2.54 mmol) was dissolved in acetonitrile (10 mL). N-bromosuccinimide (1.5 g, 8.4
mmol) was added in portions over 5 min. The mixture was stirred at ambient
temperature for 1 hour, then diluted with ethyl acetate (100 mL), washed with 10%
aqueous Na25:0s solution, and brine, dried with Na250Os, and evaporated under

15  vacuum. The crude 8-Bromo-9-(3-bromomethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-

purin-6-ylamine (3) (~1 g) was used in the next step without further purification.

Example A
Crude 8-Bromo-9-(3-bromomethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-purin-6-
20  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
25  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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Exanpl e D:

6- Am no- 9- 13- kcycl opr opyl net hyl - am no) - net hyl ] benzyl) - 2- ( 2- et hoxy- et hoxy) -
9H puri n- 8- VOISR (Dnso) b: 10.89 (s, 1H), 9.18 (bPCT@FBOOS/‘W%-?.sZ (m
4H), 5.58 (br, 2H), 4.89 (s, 2H), 4.32 (t, J=4 Hz, 2H), 4.09 (t, J=4.5 Hz,

2H), 3. 5% ora]ce&uﬁdblzvac%%%aﬁd%ﬁde%ﬁduc@a«%éﬁ%&f&d(ﬂyﬁpevgﬁ Ex$se10 1.03 (m
H, 0.57-0.52 (in, 2H), 0.34-0.30 (m anple EE N "

HNCOH 6- Apieparddive (FBPL@Y 314506 z20btohityile/40 mM aqueous HCI) giving 6-Amino-2-(2-
| met hyl - benzyl) - 2- ( 2- met hoxy- et hoxy) - 9H purin-8-ol 'H NVR (DVSO) b: 10.85 (s,
1H), 9. 28methoxygthoxy)Pe3(py rralidin-17ylesethyl;bengyl)-9F1-porin-8el (ExamphH)) (45042 (s,
2H), 5.40 (br 4, 87 29 4.5 Hz, 2H), 3.59 (t, J=4.5 Hz,
20 2H) 3mgel. E%“gglﬁfl) awll%@hﬂ%&fi the’v@%ﬂtagl 005687PCT/ US2008/ 007955 Exanpl e
Lget h
120 (5 et R M At ik ogBabt (D Z e LTt ) S B 200 458 4
(s, 2H), 4.32 (d, J=5.1, 2H), 4.23 (t, ]=4.5Hz, 2H), 3.56 (t, J=4.5Hz, 2H), 3.25 (s, 3H), 3.38-
3.00 (m, 4H), 2.05-1.75 (m, 4H). MS: 399 (MH").

Examples B, C, D, E F, G, H, I, ], K, L, M, and N were prepared using
10  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:

\\\)ii\ o %

B
15 6-Amino-'2-(2-methoxy-ethoxy)-9-(3-morpholin—4-ylmethy1-benzyl)-9H—purin-8-ol
1H-NMR (DMSO) &: 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, J=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").

20  Example C:
"\ fﬁ\ -
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5 Exanple G 6-Am no-943- (2,6- d inethyl-no rpholin-4-ylmethy I)-benzy I
]1-2-(2- rrethoxt\; et hoxy)- 9H purin-8-ol 10'H NWVR (DMSO) b: 11.31 (br, 111),
10. 90 (s, 200980°6%. 36 (m 4H), 5.10 (br, 2H), 4.91 (SCTYRPOSYIBS (t, J=4.5
Hz, 2H), 426(m 2H), 3.98-3.89 (m 211), 3.59 (t, J=4.5 Hz, 2H), 3.26 (s,

3H), 3. 186(Anind=Il f-rheloxydithoxy3-HB-(d-mbh tddin-11y1hetiyd)-bdrehIPokiz, 6H) . MS:
443 (M T). 15 Exaérgple H.YGA%n%(QB ?%CF% |hy 0|n}g)oé].l'2?'}39

-yl met hylp)uhm?&qul | ]-2-(2- methoxy-etho xy)-9Hpuri n-8-ol V\D 20091005687PCT/ U
S2008/ 007955 ' H NWR % 6: 9.94 %s, 1;%, 732-7.15 (m ) 7.01 (d, J6.9
Hz, 1H), B@I-O8MRi(DMSQ) & Hz6 (briHyH), 05548 11D, 1-A9-7 3B)m, SH«EGI s, 2Hl)y 4.34- 84 (s,

310 3. ot b imidd) 292750 Toangk 58 % oM RO (5 Exarp o |-

6- Amiho-9-[3-(1, 3-di hyd ro-isoind | - 2- y' nmethyl)-benzyl]-2- (2 nmet hoxy- et hoxy

) - 9Hpur i n- 8- ol
Example D:
H\Q\\
N N N.__©O
D Ho— 2 \L
NN o
NH, |
D

6-Amino-9-{3-[(cyclopropylmethyl-amino)-methyl]-benzyl}-2-(2-methoxy-ethoxy)-
9H-purin-8-ol

10 'H-NMR (DMSO) &: 10.89 (s, 1H), 9.18 (br, 2H), 7.50-7.32 (m, 4H), 5.58 (br, 2H), 4.89
(s, 2H), 4.32 (t, ]=4 Hz, 2H), 4.09 (t, ]=4.5 Hz, 2H), 3.59 (t, ]=4.5 Hz, 2H), 3.26 (s, 3H),
2.80-2.74 (m, 2H), 1.10-1.03 (m, 1H), 0.57-0.52 (m, 2H), 0.34-0.30 (m, 2H). MS: 399
(MH?).

15 Example E:

/:N
N
H,N N\W/OH
% " \—ré "
4

6-Amino-9-(3-imidazol-1-ylmethyl-benzyl)-2-(2-methoxy-ethoxy)-9H-purin-8-ol
"H-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, J=4.5 Hz,

20 2H), 3.26 (s, 3H). MS: 396 (MH*).
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101H NMR (DMBO) b: 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, J=4.5 Hz, 2H), 3.56 (t, J=4.5
Hz, 2H), 3.240QWo0&p§7 Ns: 447 (MM Exanple J:  6- Ami nECPUEPOF/HEISS

t hoxy-et hoxy)-9- (3-pipe rid in-1-ylnethyl-benzyl)-9H purirt-8-ol 11-1-NWR
(DVBO) i XEdfnpie K:S, 1H), 10.08 (br, 11-1), 7.51-734 (m 4H), 4.90 (s, 2H),
4.51 (br, 2H), 4.30-4.20 (m 4H), 3.57 (t, J=4.5 Hz, 2H), 3.25 (s, 3H),
3.30-3.20 (m 2H), 2.87- 2.74 (M:N2H), 1.80-1.25 6H). Ms: 413 (M-1).

Exanpl e K: WO 2009/ 005687PQT/ US20 b‘%&@ 6- noy 943- (4-fluoro-piperid in-1
¢h9

-yl met hyl ) - benzyl] -2-(2- n’etQToi;\ ) - 9HpYr i Ny 8/0l "HNWR (DVBO b: 7 0
.90 (s, 1H), 10.85 (br, 1H 'z' . (s, 2H), 4.30- 54.20 (m
4H), 3.59 (t, j=4.5 Hz, 2H), 3. 6(s 3H), 30-2.90 (m 5H), 2.25-1.95 (m

4H) . Ms: 431 (MEP). Exanpl e L:
106- Ami no-9-[ 3- (3, 3-di fl uoro-pi perldln 1-yl met hyl)-bertzyl]-2-(2- n’ethoxy et hox
y) - 9K pupiAnBioM-[3-(3,5-dimethyl-piperidin-1-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-

9H-purin-8-ol (mixture of cis and trans); MS: 441 (MH?).

5
Example G:

HoN \/

\ <XY" \\—OH
(0] N N O

\' ~—N
\\\O)\N ,\
G

6-Amino-9-[3-(2,6-dimethyl-morpholin-4-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-
9H-purin-8-ol

10 'H-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, J=4.5 Hz, 2H), 4.26 (m, 2H), 3.98-3.89 (m, 2H), 3.59 (t, J=4.5 Hz, 2H),
3.26 (s, 3H), 3.18 (d, ]=11.7 Hz, 2H), 2.65-2.50 (m, 2H), 1.07 (d, ]=6.3 Hz, 6H). MS: 443
(MH?).

15 Example H:

0
-
N{<\<N A
HO/I\\ N NH,

6-Amino-9-[3-(2,3-dihydro-indol-1-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-9H-

purin-8-ol
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"HNWR (DVSO b: 11.05 (hn, 1H), 11.00 (s, 1H), 753-7.38 (in, 4H), 4.92 (s,
2H), 4.38- 4.29 (m 4H), 3.59 (t, J--4.5 Hz, 2H), 3.55-3.45 (m 2H), 3.26 (s,
3H), 3.05-2.%90200M00598%) . 2.20-1.85 (m 4H). NM5: 449 (MN PCTESERHMHIE M WO
2009/ 005687PCT/ US2008/ 007955 9-(3-((py rid in-2-ylam no)nethyl)benzyl)-6-a
m no- 2- (ZPHMMRWmM)e@h(s wmlmzﬁisgh 4xn, I7-00\R (-BNEQ), 1lH) 4934/ (s, 1H),
8.53 (br, 2H), 8.09 (d, j=6.3 1H), 7.90 (t, J=7.5 11z, 1H), 7.37 (t, J=8
Hz, 1H) 7]Z22 Kid, 1HF655L6E@ (rrﬁElH)?64Q(s72H3 4(841(5,3211{))&26 (191—4(5H2J2H)§2&|z 51H),
5.42 (s, ZI;% 4.84 %s, 2H) , (t, J=4.5 2H) 9£t J=4.5 Hz, 2H),
3.27 (s, G H)pasism %@W;H)@%@{WI%QIMHZ SH), 285 (¢, 181 H5, 3H)
9-(3-(az<[a)% n7 rret hyl ) benzyl ) - 6- am no- 2- ( 2-r net hoxyet hoxy) - 9H puri n- 8- ol
"H NWVR ( I‘é -2.41 (m 2H), 3.25 (s, 3H), 3.59 (t, 3H, J=4.5 Hz),

3. 82- 02(m 4H) 4.28 (d, 2H, | =6 Hz), 4.39 (t, 2H, J - 4.5 Hz), 4.90 (s,
2H), 7.35-7.44 (m 4H), 11.32 (s, 1H). LCMVS: raiz for Cl9H24N603*+ H observed
385.2 at Exfhpramutes of a 3.5 minute run, gradient 5-95%Cl I3CNin H20. 15

H,N

1;;{;

6-Amino-9-[3-(1,3-dihydro-isoindol-2-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-9H-
purin-8-ol

10 'H-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:

HoN
b N)i\l\)’OH N/\:>
L
J

15
6-Amino-2-(2-methoxy-ethoxy)-9-(3-piperidin-1-ylmethyl-benzyl)-9H-purin-8-ol
'H-NMR (DMSO) d: 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?).

20

Example K:
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WO 2009/ 005687PCTRI S2008/ 007955 Synt hesi s of Exanple 0: Schenme 2 Conpound 5
5Crude 8- Bronp-9-( 3-brononet hyl - benzyl) - 2- (2- met hoxy- et hoxy) - 9H puri n- 6-

yl ami ne (- 70VRE9%¢37di ssol ved in DVF (2 nl). 2-Hydr oxyB¢Tilg:6&0%¥e0 ny) and
anhydr ous potassi um carbonate (100 ng) was added and the reaction m xture was
stirred overnight. After dilutifed with ethyI acetate (100 m.), the solution
was washed with water and\brine, gl Q and evapor at ed under

vacuum 10 The crude prod ( nver ed“to
1- ((3-((6-am no- 8- hydr oxy- 2
met hoxyet hoxy) - 9H puri n- 9- y hyI ) pheny t hyppyri di n- 2(1H) - one ( Exanple O,

41 ng) using procedures simlar to thos used to convert Corrpound 4 to Exanple

A . "HNM: (DvsO 1): 10.54 (s, 1H), 2 (d, J=7 Hz, 7.40 (t, J= 7 Hz,
1 7.29 74 m OX 6 20
({_l? J=6. 66 lg_Alztn;unq)@ []3‘% @u&? splbexll:%m 1-yl§§et(¥t %eﬁg}l] §|& é%’t,ggy (391 9?:'29H 60

(t, J-4.5piAn-82314), 3.27 (s, 3H). M 423(M/\) V\D
2009/ 005687PCTRI S2008/ 007955 Synt hesis of Exanple P: Scheme 3 Exanple P
56- A no- H-NMReEDMSY) &t Ho%0/ (s, BHEY, 308§ (b L HYi 7568-7.94 (ret 45), 4198 (g \21)); BBPpur i n-

5 4.20 (m, 4H), 3.59 (t, J=4.5 Hz, 2H), 3.26 (s, 3H), 3.30-2.90 (m, 5H), 2.25-1.95 (m, 4H).
MS: 431 (MH?).

Example L:

{0 <M
NH, |

10  6-Amino-9-[3-(3,3-difluoro-piperidin-1-ylmethyl)-benzyl]-2-(2-methoxy-ethoxy)-9H-
purin-8-ol
H-NMR (DMSO) d: -11.05 (br, 1H), 11.00 (s, 1H), 7.53-7.38 (m, 4H), 4.92 (s, 2H), 4.38-
4.29 (m, 4H), 3.59 (t, ]=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").

N H\ /‘ N /N \rO
PR
NH, '

15

Example M:
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8-ol (Example A) (31 ng, 0.078 mmol) was dissolved in DM (2 ni). Anhydrous
pot assi um car bonate (50 ng) was added fol |l owed by p-nethoxybenzyl chloride
("13. 74, 0. 1W22MPAGPY. The mixture was stirred at ambi eRETUEWPEIISHr e
overnight. The reaction mxture was diluted with dichloronethane, washed with
wat er andg ki en-2-§ldrRGhoYvnbihyNB SN -8AchiAY-2RQ A BE X PHIHEKy ) BE-thitin-8-

Purifi catié%(%g pr epg"rI ati V?prg@(%%b% acet olr;1(| tril e/%nMyz;queous HCl) gave

6- am no- 7eX 4- met hoxy- benzyl) -

2- (2- met hoxy- et hoxy) -9-(3-pyrrolidin-I|-ylmethyl-benzyl)-7,9-di hydro-purin-8-on
6 (Exanpl HPMRADMIORE 107 (SCTH3 $15. (b, 2EDy AR, GG B, 1), 72088 1(hp | 1H) .

211y, 3. sk U0 37r s i ~5iq 2L B Va7t 3PAG o E RIS 165 (e
syt nedi <t R s R B o S & 0D pyr ol i

in-1-y | ners: byd (emzyl) -9H-pu rin- 8-01 (Exanple A) (60 ng, 0.15 mml) was

di ssolved in dichloronethane (2 nL). N, N diisopropylethylame (0.1 nL) was
added and the m xture was cooled to QuC. Ethylchloroformate (0.04 ni, 0.42
mmol ) was added. After stirring for 30 mnutes, the reaction was quenched with
wat er andExunplerNr at ed under vacuum Purification 10 by preparative reverse
phase HPLC (5-45% acetonitrile/ 40 nmM aqueous HCl)_gave 9-

(3-(pyrrolidirt-1-yl nethyl)benzyl)-6-a mi no-2-N>\|Z><

(2- met hoxyet hoxy) - 9H puri n- 8- y1 leNhyl ncarbenaje (Exanple Q (24 ng) as a white
gl assy solid, HCl salt. "H NWR ( O Ib: (br, 1H), 7.45-7.32 (m 4H),
7.08 (br, 2H), 4.89 (s, 2H) \ 4.37Ngq,, = 2H), 4.29 (t, J=4.5 Hz, 2H),
4.20 (br, 2H), 3.58 (t, J:4.9‘N€,9 2EN, 3.26 ¢S, 3H), 153.15-2.85 (m 4H),
1.92-1.78 (m 4H), 1.31 (t, J=6.90Hz, 3H). MS: 471 (M-11. Exanples R S, T,
U and V were prepared using proceduresNsinmlar to those used to prepare
Exanpl e Q except that ethyl chlorofornate was replaced with isopropyl

chl or & or féd-azghdin- helragpipy bpenzatet-gmane2rig-methexyeshowddHmphringeel for each
'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 C1sH24N6Os *+ H observed 385.2 at 1.61 minutes of a 3.5
minute run, gradient 5-95% CH:CN in Hz0.

15
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20 of these exanples. Exanple R WD 2009/ 005687PC11U S2008/ 007955
9-(3-(pyrrolidin-|-ylnethyl)benzyl)-6-am no- 2 (2- met hox ethox 9H-pur|n 8-yl
i sopropyl ca¥BNAPEYr epared from Exanple A ' H NVR ( /U520 W75 (br,

11-1), 7.55-7.37 (m 4H), 7.10 (br, 2H), 5.11 (sept, 5J=6.3Hz, 1H), 4.89 (s,
2H), 4. 33Synthesisf EAbnpl8068 (t, J-4.5Hz, 21-1), 3.36-3.26 (m 2H), 3.26 (s,
3H), 3.08-2.95 (m 2H), 2.05-1.80 (m 4H), 1.33 (d, J=6.3Hz, 6H). M 485 (MN.
Exanpl e SSchenge 2

9- (34(4-fluoropiperidin-1-yl)nmethyl)benzyl)-6-am no (2 met hoxyet hoxy) - 9Hpur i

n- 8-yl isopropyl carbonate prepared from Exanpl e - 1- NMR (DIVBO) b 10. 95

(br, 1H), 7.59-7.3&NH{;m 4H), 7.10 ( okH) , 510( ,N\J 63Hz 4.89

(s, 2H), 4.33-4.23 Am \411), 358@( 4} N ,\?6_ 87(m 5H) 3.26
Hz, MS:'y517 (MR). 15

(s, 3H), 2025 1%&\ v}H)B, 1.33 (dX2 )=

N0 N Br K,COs3,
DMF
3 5

0]
N\>-
| OH
/O\/\O N/ N
1. KOH, MeOH
o rm—

2. aqu. HCI

N; )

o

Compound 5
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 Na2SOs and evaporated under vacuum.
10 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
O, 41 mg) using procedures similar to those used to convert Compound 4 to
Example A.
'H-NMR (DMSO) d: 10.54 (s, 1H), 7.72 (d, ]=7 Hz, 1H), 7.40 (t, ]=7 Hz, 1H), 7.29 (4,
15 J=7.2 Hz, 1H), 7.22-7.11 (m, 3H), 6.38 (d, ]=9 Hz, 1H), 6.20 (t, ]=6.6 Hz, 1H), 5.06 (s,
2H), 4.84 (s, 2H), 4.31 (t, J=4.5 Hz, 2H), 3.60 (t, ]=4.5 Hz, 2H), 3.27 (s, 3H). MS: 423
(MH?).
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WD 2009/ 005687PCM S20081007955 Exanple T:

9-(3-(piperidin-1-ylnethyl)benzyl)-6-am no-2-(2-nmethoxyet hox urin-8-yl
i sopropyl ca¥BNAPEHr epared from Exanple J. 5 H NVR ( CBGHB} 068/0019523 (d, 6H, 1
=61 1z), 1.72-1.97(m 6H), 2.95 (t, 4H, 1= 9.3 Hz), 3.38 (s, 3H, 3.75 (t,
2H, | = ASPnth@sik of ExampleB: (s, 2H), 4.62 (t, 2H 1 = 9.5, 9 Hz), 5.11 (s, 2H),

5.21-5.31 (m 1H), 7.48 (d, 2H, 1=4.2 Hz), 7.56 (d, 1H, = 3.6 Hz), 7.66 (s,
1H). |.CMhemd¥ for C23H34N603' + H observed 999.2 at 2. 31 mnutes of a 3.5
m nute run, gradient 5-95% CH3CN in 1-1.20. 10 Exanple

9- (34(4-net hyl pi perazi n-1-yl ) net hypbenzy1) - 6- am foxyet hoxy) - 9Hpuri n

-8-yl isopropyl carpénate pr epar ed fd om Exanpl e (CD30D) b: 1.43

(d, 6H, J:6Hz) 39 (s, 3H)N 3.77 (t, 2H, J =
ﬁ‘@@ ,/ 550(

4.5 Hz), 4A 21 Je 2H) 5.23-5.31 (m
1H), 7. 46° 7\6/(\91] NHN 7. 72 cuVs/5 OritN fOr 03H 351\170s + H
observed 514.2 at 2, m nut esb,\g? a 3.5 nminute r gradi ent 5-95% CH3CN in

H20. Exanmple V: V
A P
O "
Example P
5 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

10  brine, dried with Na:50s and evaporated under vacuum. Purification by preparative
HPLC (5-60% acetonitrile/40mM aqueous HCl) gave 6-amino-7-(4-methoxy-benzyl)-
2-(2-methoxy-ethoxy)-9-(3-pyrrolidin-1-ylmethyl-benzyl)-7,9-dihydro-purin-8-one
(Example P) (6 mg) as the HCl salt.
"H-NMR (CDCls) &: 12.54 (br, 1H), 7.85-6.88 (m, 10H), 5.24 (s, 2H), 5.14 (s, 2H), 4.66

15 (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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9-(3-(pyrrolidin-1-yl met hyl ) benzyl) - 6-am no- 2- but oxy- 9H- purin-8-y1l i sopropyl

carbonate pre
3.17 (d, eHW
3.08 (m 2H), 3.21-3.36 (m 2H), 4.17 (t, 2H, 1 =6.6), 4.29 (d, 2H, | =
6), 4.89C(2; thekls.of Ex@frple @ (M 1H), 7.38-7.57 (m 4H), 10.95 (s, 1H).

2.91-
mz for

1990087 (m 2H), 1.62 (q, 2H, = 7.5), 1.79PSTHS2004q07%s)

8ared fromExanple W 5 "H NWR (DVBO b: 0.89 (t, 3H, J= 72 Hz),

LCVS:

1- 134N604++ H observed 483.2 at 2.64 mnutes of a 3.5 mnute run,
gradi ent Seh@s¥%4£H3CN i n H20. 10 Nil Nas in Exanple ACH N Conpound 6 WO
2009/ 005687PCT/ U820r8_§31007955 NH

U Pus >
OH o]
O\/\o)\ EtOC(O)CI O\/\o/l\
DIPEA, DCM

10

15

20

'S h 'S

6-Amino-2-(2-methoxy-ethoxy)-9-(3-pyrrolidin-1-ylmethyl-benzyl)-9H-purin-
8-ol (Example A) (60 mg, 0.15 mmol) was dissolved in dichloromethane (2 mL). N,N-
diisopropylethylamine (0.1 mL) was added and the mixture was cooled to 0°C.
Ethylchloroformate (0.04 mL, 0.42 mmol) was added. After stirring for 30 minutes,
the reaction was quenched with water and concentrated under vacuum. Purification
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 (DMSOQ) 8: 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, ]=4.5 Hz, 2H), 4.20 (br, 2H), 3.58 (t, ]=4.5 Hz, 2H), 3.26 (s, 3H),
3.15-2.85 (m, 4H), 1.92-1.78 (m, 4H), 1.31 (t, J=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

of these examples.

Example R:
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2-chl oroadenine (1.53 g, 9.03 miol) was divided anong three m crowave vials
(10-20 nL), each containing 1-butanol (10 nL) and t-BuOK (5 nL, 1Min THF).
Each vi al wa¥OR¥AEEt 0 170C for 40 minutes. The three PERISIOHONIRt ures were
conbi ned, the solvent was renoved by rotary evaporation and the product was 5
purified on flash colum eluting 10% #&?anol in ethylacetate. Evaporation of
sol vent gave 1.33 g (70% of 2-but oxy Py in- ne (6) as an off white
solid. "H NWR (DVSO) 6: 0.919 (t, ( ‘% 1.62 (nn, 2H), 4.09 (t,
2H), 6.00 (s, 21-1), 7.44 (s, 1HHN L cudz H13N50+ + H observed 208.1
at 1.34 mnutes of a 3.5 mnute r gr -95% CH3CN in H20. 10
Exanpl e Wwas prepared from\Corrporu d/ ocedures simlar to those used
3H, J=7.2 Hz), 1.29-1.42 (m

to prepare Exanple A "H NM:D(_Q\L% :
21-1), 1.60 (g, 2H, | = 7.2) 2.04 (m 41-1), 2.97-3.10 (m 2H),

3.26-3.37 (m 2H), 4 12 (t, 2H, J - 7),R4.30 (d, 211, J 15= 6), 4.89 (s, 2H),
7.30-7.50 (m 4H), 10.26 (s, 111). LCVs: mz for C21 H2SN602 H observed 397.2
at 2.50 n9@Hmsrafdia-13yimethylibemzy)6-amgirad?-Erme B @FothONg ENH purki28-yl Synt hesi s of
Exanpl e X: Schenme 6 Exanple X Exanple D (40 ng, 0.100 =nal) was dissolved in
di chl or on@pnmleazbﬁnatemepaeélf asamelefbl i sopropyl ethylamine (0.1 nL) and

then met haneauk! BSOS 1090 BO9RH 00808 305! aHPPRRE0%HA 811 (sept

5 J=6.3Hz, 1H), 4.89 (s, 2H), 4.33-4.25 (m, 4H), 3.58 (t, J=4.5Hz, 2H), 3.36-3.26 (m, 2H),

3.26 (s, 3H), 3.08-2.95 (m, 2H), 2.05-1.80 (m, 4H), 1.33 (d, ]=6.3Hz, 6H). MS: 485 (MH?).

Example S:

\ Ny
o—\_o)—N
S
10 9-(3-((4-fluoropiperidin-1-yl)methyl)benzyl)-6-amino-2-(2-methoxyethoxy)-9H-
purin-8-yl isopropyl carbonate prepared from Example K.
H-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, J=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").
15
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chloride (0.012 m., 0.154 rnnmol) was added sequentially. After stirring for 1
hour at OC, the reaction m xture was quenched with water (1 nL) and evaporated
to dryness. YPRPYPOEERT on by reverse phase preparative HBCOUSHOGEIBSS
acetonitrile/ 40 rnM aqueous HCl) gave Exanple X (23 ng). 511-1-NWR (DVBO) en
9.96 (s, tk&m 17e’B4 7 18 (m 4H), 6.45 (br, 2H), 4.85(s, 2H), 4.37 (s, 2H),
4.24 (t, g .57 (t, J=4.5 Hz, 2H), 3.26 (s, 3H), 2.94 (s, 3H,
2.91 (d, J69Hz 2H) 088078(m 1\H}/035 29 (m 211), 0.04-0.00 (m

211). NS 477 (le Synt hesi s of Exanpl eo\folo S@e? NH2NH2  OHN 1. -

........ M-, 0 0/NN>-0\- a,"...--. EtNCONH I, .... DI PEA, DCM

\ N \ 7/
O—\—o>'—N

9-(3-(piperidin-1-ylmethyl)benzyl)-6-amino-2-(2-methoxyethoxy)-9H-purin-8-yl
isopropyl carbonate prepared from Example J.

5 T'HNMR (CD:OD) &: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 Hz), 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 CasH3aNeOs ++ H observed 499.2 at 2.31 minutes of a 3.5 minute run,
gradient 5-95% CH3CN in H:zO.

10
Example U:
H,N N_ _O \//
"
% NN
_\_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.

15 'HNMR (CDsOD) &: 1.43 (d, 6H, | = 6 Hz), 3.0 (s, 4H), 3.39 (s, 3H), 3.64 (s, 2H), 3.77 (t,
2H, ] =4.5Hz), 449 (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 CsH3sN-Os *+ H observed 514.2 at 2.09

minutes of a 3.5 minute run, gradient 5-95% CH3CN in H:O.
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Example Y Example A (30 ng, 0.075 mmol) was dissol ved in dichloronethane
(2 mb). Diiso rop)/l ethylamne (0.1 nL) arid then ethyl isocyanate (0.05 nl)
was added. APOPRYSEt i rring at anbi ent tenperature ovePRF/YPISRRESr eacti on
m xture was evaporated to dryness under vacuum Purification by reverse phase
preparat i g leG/:( 5- 60% acetonitril e/ 40 mM aqueous HCl) gave Exanple Y (23 ny)

as a white solid as the HCl salt, 111. -NWVR (DMSO) b: 10.96 (br, 1H),
8.87 (t, J=5.7Hz, 1H), 7,57-7.36 (m 4M), 4.95 (s, 202H), 4.32-4.25 (m 4H),
3.58 (t, J=4.5 Hz, 2H), 3.25 (s, 3H), 303603.25 4H), 3.05-2.92 (m 2H),

2.02-1.80 (m 4H), 1.13 (t, J=7.2 Hz, 3HT M5_MJQ} (MH). WO
2009/ 005687PCTJUS2008/ 007955 SyMkMesi ¥ pfO Ex le Z: Scheme 8 Exanpl e Z
5Exanple I D (40 ng, 0.10 nmol) wa ssol v di chl oronmet hane (2 ).

N, N-di i sopropyl et hyl amine (8§ 1 m/Yy a d the m xture was cooled to OC
Et hyl chl orof ormate (0.021 m 0.2>2_'?‘nml) was added. After stirring for 30

m nutes, the reaction was quenc gd with water and concentrated under vacuum
Purification by preparative reverse pha¥e HPLC (5-60% acetonitrile/ 40 nmM
aqueous HClg gave 1OExanple Z (17 rig).as a white solid. .

9-(3-(pyrrolidin-1-ylmethyl)benzyl)-6-amino-2-butoxy-9H-purin-8-yl isopropyl

carbonate prepared from Example W.

5 1H NMR (DMSO) &: 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.

10
Synthesis of Example W:
Scheme 5
NH, NH,
N
PN A ALY
cl \N N t-BuOK A0 \N N
H 170°C, 40min H
microwave 6
NH,
. NN
as in Example A [ \>—OH
— "0 N TN
w
N
Compound 6
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'"H-NVR (DMBO) b: 7.32-7.11 (m 4H), 7.06 (br, 2H), 4.85 (s, 2H), 4.45 (s, 2H),
4.36 (g, J-7.5 Hz, 2H), 4.28 (t, J-4.5 Hz, 2H), 4.02 (br, 2H), 3.58 (t, J-4.5
Hz, 2H), 3.280p¥90&687 3 06-2.97 (m 211), 1.30 (t, J=6POTIURP/@IIH, 1.22-1.02
(m 311), 0.93-0.81 (m 111), 0.38-0.29 (m 2H), 0.12-0.05 (m 2H). MS: 543
(MY 15 Synt hesitgoffadexaid 63 £A9 88 ek RsalifiBed Sﬁ{w@}&e MLrowave

2009/ 005687PCT/ 1i 52008/ 007955 Exanpl es AA and AB Exanple D (40 ng, 0.10
mol ) wasvidlss§020 erl)i eadti chtonioget-batasol (20 ml).and tNBUCKI(® sdpidpid BHEyl ani ne
(0.1 mM.) was added and then ethyl isocyanate (0.05 nmL). After stirring at
anmbi ent t Eageyiak ypeheased 5pl 1" qdeed) miniges. cbRe thiee 1epKHQTl BiXtHESWSor at ed t O

Sééggﬁ?t Ebmgd A Svenh ot B e PRk PR ROt e A8 (6.5 wo)
i : : 3 .30-7.09
iy 6 SaPRfR g XA IRlcEei g AL AN ey el iy of 50 T 92, (5

Hz, 21-1) soldert gabb 1.33 4 750%l6f 2-BHlloxy DD urEv-6-3iline @) 49ad 84 White Ltld. 161 96 (t,
J=6.9 Hz, 3H), 0.93-0.81 (m 1H), 0.34-0.25 (m 2H), 0.08-0.01 (m 2H). MNB:

470 ( NEP) NMIR £DpISO)AB0 A 9 MNVFY, DVBQm, [RFH)S1 .88 (rhj 2H), 2149 (t, ZH306.00 G520 4H), 6. 29

(m 1H), 4.90
7.44 (s, 1H). LCMS: m/z for CoHi1sNsO* + H observed 208.1 at 1.34 minutes of a 3.5
minute run, gradient 5-95% CH3CN in H20.
10

Example W was prepared from Compound 6 using procedures similar to
those used to prepare Example A.
"H NMR (DMSO) &: 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 Cz1H2sN¢O: *+ H
observed 397.2 at 2.50 minutes of a 3.5 minute run, gradient 5-95% CHsCN in H:0.

Synthesis of Example X:
Scheme 6

NH, NH,

”ﬁ”\ ”ﬁ”
OH N\
/O\/\O)“I\N/ N>_ MsClI P P )—OH

f DIPEA, DCM
D . —<] X N <
H

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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15 (s, 2H), 4.46 (s, 2H), 4.29 (t, J=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, 3MYO29%066% 80 (m 1H), 0.34-0.25 (m 2H), 0. BETESWISQOMSS2H) . M
541 (M. WD 2009/ 005687PC1/ 1182008/ 007955 Synt hesis of AC Scheme 10 NH2CNNH2
NH N 11 Chikgte (AMBRHAL, 0.154 mmol) was added sequentially. After stirring for 1 hour at

0°C, the reaction mixture was quenched with water (1 mL) and evaporated to
dryness. Purification by reverse phase preparative HPLC (5-60% acetonitrile/40 mM
aqueous HCl) gave Example X (23 mg).

5 'H-NMR (DMSO) d: 9.96 (s, 1H), 7.34-7.18 (m, 4H), 6.45 (br, 2H), 4.85 (s, 2H), 4.37 (s,
2H), 4.24 (t, ]=4.5 Hz, 2H), 3.57 (t, ]=4.5 Hz, 2H), 3.26 (s, 3H), 2.94 (s, 3H), 2.91 (d,
J=6.9Hz, 2H), 0.88-0.78 (m, 1H), 0.35-0.29 (m, 2H), 0.04-0.00 (m, 2H). MS: 477 (MH>).

Synthesis of Example Y:
10  Scheme 7
NH; NH, 0
NN NN NH
| »—OH  EtNCO >0 —
X b
AN N o) —
© N pIPEA. DCM > 07 N7 N
A Y

N N

Example Y
Example A (30 mg, 0.075 mmol) was dissolved in dichloromethane (2 mL).
Diisopropylethylamine (0.1 mL) and then ethyl isocyanate (0.05 mL) was added.

15  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 HCI) gave Example Y (23 mg) as a white
solid as the HCl salt.

'H-NMR (DMSO) &: 10.96 (br, 1H), 8.87 (t, ]=5.7Hz, 1H), 7.57-7.36 (m, 4H), 4.95 (s,

20 2H), 4.32-4.25 (m, 4H), 3.58 (t, ]=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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CN 5 Conmpound 7 2- (2- Met hoxyet hoxy)-91-1. -purin-6-amne (1) (1.28 g, 612
nmmol ), b-brono-ntolunitrile (1.37 g, 7.0 mmol ), and potassi um carbonate (0.97
g, 7.0 mol )WReWE0EeHbi ned in DMF (10 nl) and stirred aPCHNBIBHO7Senperature
for 4 hours. The mxture was diluted with ethyl acetate (200 ni), washed with
wat er andspihihiesis of Ex@shpld® 2009/ 005687PCT/ US2008/ 007955 wi th Na2SO4 and

evapor at ed under vacuum The residue was crystallized fromethyl acetate

gi vi ng 3- §¢tenamd no- 2- ( 2- met hoxyet hoxy) - 9H puri n-9-yl ) met hypbenzonitri le (7)
(1.0 g) as a white solid. Conpound 9

3-((6-am no- 2- (2- n’éﬁmxyethoxy)-gll-purin-9-y|) I'hyl)benzonitrile (7) (1.0 g)
was suspended in Nltl’l|e N- Br omosucci ni mi gt N\O ) was added in small
portions oyer ﬁnte ~OAf t c 'érrlngofor 1 _tho XTe mixture was diluted
with ethyt a\cét\ Nwa8hed vum)uaqueous NR2S203 Yol A TBn, sat urat ed
aqueous 10 NaHCO3 sol uyti on arpleds iDoey dried with M~and evaporated to
dryness under, vacu \VThe crude

3-((6-am no- & br omo 2- met hoxyet hoxy) - 9H- purin- yl ) methyl ) benzonitrile (8)
was di ssol ved i n net hano nL.) and 50% aqueous K 0 ion (1 nmL) was
added. The nixture was Heated under reflux for 3 hours_and then concentrated
under vacuum The product was extracted with ethyl agt\ e, 15 the conbi ned
organic Iayers were washed with water and brine, dried w Na2SO4 and

evapor at egly rzvacuum Purification by flash chromatography on silica gel
(el uent: 0 10A)IVEOH in ethyl acetate) gave 3-((6-am no-8-nethoxy-2-(2-

net hoxyet hoxy)EQith dplufD @09ny, 0.10inRYI1) Wapdoebived e d{Blorbthefttar@)(2@sL)a pi nki sh
solid. 20 Conpoun

3- (( 6- Ani NoNgliiseptropyjetRylamhine ((homy ¢ Wessayle@ldnd ihe migtury Wasebdblpt YbeKzoni tril e
(9) (50 ngzhwas di ssolved in acetonitrile (2 nL

Ichloroformate (0.021 mL, 0.22 mmol) was added )Afté s%lyrmg for 30 minutes,
the reaction was quenched with water and concentrated under vacuum. Purification
by preparative reverse phase HPLC (5-60% acetonitrile/40 mM aqueous HCI) gave

10 Example Z (17 mg) as a white solid.
"H-NMR (DMSO) 6: 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*)

15
Synthesis of Example AA and Example AB:
Scheme 9
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aqueous MCl solution (2 nL) was added and the m xture was stirred at anbi ent
tenperature overnight. After evaporation to dryness, the residue was dissol ved
in 25 DVF ( IVeR9090P6%7assi um car bonate (100 ng) and et hyPCT/ESI8E0T502 nl) were
added and the m xture was stirred at anbient tenperature for 5 hours. After
dilution with wat@p, (20 nL) the product wis extracted w th djzhl or onet hane.
The conbi ned or ga\;)c/NI ayers we/re washe;jN wat er and bri r&%,\du\i ed with
Na2SO4 ari WO R00P/DO&687Per/ U008/ Q07 5f§?—@ﬂaporqje urdl

Purificat i/gh/mo NS chr oméﬁ\f\oﬂp\sﬁ'li a gel (/el\u/gﬁ?/?\'(')-l
ethyl acetate) gave 3-((6- @BeRO- 7- et hyl- 242¢ +

met hoxyet hoxy) - 8- ¢ 7, 8- diPRMdr opur iR- 9- t hyl ) benzonjgt ri |
a colorless 4l ass. Ex le AC

3- ((6-Am no- 7- et hy1-2x( 2- et hoxyet hoxy) - 8- oxd! 7, 8- di hydr opuri n-
yl ) met hyl ) benzoni tril g (35 ng) was dissol ved %Tﬂ*di chl or omet haneg{2\"ht . ) and
cooled to OC. 1M DI BAL solution in tol uene (8. 5\711_) was added. Afté‘r‘ stirring
for 1 hour, 10 the reaction was quenched with water and a saturated sol ution
of Roche{,\ge S té\xs g% d. After vigorous stirring for 30 mnutes, the

m xture P 16) h di chl oromet hane. The conbi ned organic | ayers were

washed with ipne, i ] . er vacuum

The crude pr 2@%‘%%“ P??% a&aﬁggﬁﬁﬁ&é%%%adgeg@ﬁ%gf H%Tﬁ)\@?@gﬂag%g%gﬁ c acid (0.5
m) . RyrrRINGiREpldpylet S (01Bmag ded atigkd @mdhayetagﬂisaépahuefggﬁs%m.

bor ohydri de (100png)y. e mxture was stirred for 1 hour "at anbi ent

t enper at uAé&esstitringein ambégpo tahperaturedoy B@ssnutehehe esictioe migsiremasol ved i n
aqueous HC /acetonitrile and purified by preparative reverse phase HPLC (5-60%
acet oni t réévapprGedkn denestsndgTvaciuaire Rugsigetiadmitvers@hease pigpasativehe HC1 sal t

as a colo s_glass. 20 ! MR (DVSO) h: . 10.6 br, 7.54-729 (m 4H),

o579 (or Bt Yyieserand Ml spteqls Bir g oiipia Add (g b and 7 (1 e

wat er pea = 47, 2H), 3.26 (s, 3H), 3.35-3.25 (in, 2H),

3.07-2 98 aﬁnﬁﬁﬁ?gézs.ﬁéﬁ?gﬁﬁ%r%"ﬁ%4), 1, 1(2 (t,H)1:6.9 He, 3H).( VB: T)z? (MY .
10  Example AA: TH-NMR (DMSO) d: 9.93 (s, 1H), 7.30-7.09 (m, 4H), 6.4 (br, 2H), 6.30

(m, 1H), 4.82 (s, 2H), 4.46 (s, 2H), 4.24 (t, ]=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
15 (s, 2H), 4.46 (s, 2H), 4.29 (t, J=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, ]=6.9 Hz, 3H), 0.95 (t, ]=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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WD 20091005687PC1/ US2008/ 007955 Synt hesi s of Exanple AD: Schene 11

Compound 12 5To a suspension of 2-chloroadenine (1.7 g, 10.18 mmol) in DW
(10 m) was HQA¥HREYCO3 (1.4 g, 10.18 nmol), 2-br omonePAVIUBEYWRFrile (2 g,
10.18 mol ). The reaction was reacted at 80 'C. After the reaction was

conpl ete,symegigmtAi(pn m xture was diluted with water, and then the
precipitate was collected. The solid was washed by water, then ether ester.
The pr odusdthe@rie?)0 was dri ed under high vacuum 10 Ms: 285 (MH). Conpound 13
To a flask with n-BuOH (10 nil), was added NaH (60% 840 ng, 21 nmol) at room
tenperature. The re i on s 8 was stirred anbi ent tenperature for 5 15
m n. Then conpoundy .4 g,~8.4 mol ) was N. The mixture was allowed to

react at 12@ C forJlabout? hatf—am hour o Then fihe >

eact i on.m xture was cool ed,
washed witf 34t UPat Cl Kasbut i on"and eRtrdtt eq witk The organic
| ayer was dried over Na2SO4 and filtered. The filtr @: concentrat ed down,
and the residue (13) was purified by silica gel colum? using DCM MeOH as

solvent. "1-1 NWMR (do- DWSO) 5:0.90 (t, 3H), 1.33-1.41 (m 2H), 1.58-1.67

(m 2H), 4.19 (t, 2H), 5 3. (s, 2H, 7.22 (s, 2H), 7.5257.84 (m 4H), 8.06

(s, 111); 323 (MR. I%x&n'pl e AD was prepared fr ound 13 using

procedures simlar to 5 Wused to prepare anpl el AC eXeeptH4 hat Conpound
N%.Er _— gx\/\o)\N N

10 was rep'jl'g.@gtlred wDLb/CB CN -

KOH,
CHACN \\Q MeOH 4
9

CN
NHy  — NHy —
o}
1. aqu. HCI . O~y 'N/ N>=O o\/\o)'\N/ =
2. Etl, K,CO3, DMF DIBAL,
10 DCM 1
CN =0

o
HD O~ N>=

NaBH(OAc)s,
MeOH, AcOH AC

5 Compound 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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"H

3.6

1.47-1.54

(s,

NVR (CD30D) 5: 0.99 (t, 3H), 1.46-1.54 (m 2H), 1.76-1.1.83 (m 2
21)1-2.11 (m 2H), 2.15-2.17 (m 2H), 3.16-3.18 (m 2H), 3.45-3.47(m 2H),
1

H),

3HWO 200380568 2H), 4.54 (t, 2H), 5.14 (s, 2H), PeTHSVWEHPPm 911);
ME: 411 (MN. 10 Exanpl es AE, AF, AG and AH were prepared usin

procedur egighi NhASak ah@ ebmﬁatédslﬁdietr@a@maam fospitel wad\Rysusippl fidmaktHyne
appropriate iodide was used during the 7-N al kylation step to make the

cor r esponakdetate gorpg Arsamirt - EXameitizoxdethoxy)-9H-NMR-0GDBOBhy Bbéndittide 3H) ,

ém 2H), 1.77-1.86 (m 2H), 2.02-2.07 (m 2H), 2.10-2.16 (

3. 15- 3. 19(7 ﬂOgmsayhAtﬁsehdw (m 2H), 4.37 (s, 2H), 4.56 (t, 2H), 20

2H) 5. 08-

.26 (m 4H), 5.98-6.07 (m 1H), 7.44-7.63 (m 4H); MS: 43

rrple AF 'H NMR (CD300) 8: 0.41-0.42 (m 2H), 0.53-0.56 (m 2H),

1- 53
25 14

438(s

1H), 1.47-1.55 (m. 2H), 1.78-1,84 (m 2H), 2.01-
CE}“@’?“% 3,15-. 53.19 (m 2H), 3.44-3.47 (m 2H), 3.97

2H), ﬁ((éfanﬂxho 22(12|)met51096§et@iﬁxy)zmwpuzuﬁﬁyﬁrr@ﬂi}(lmerébhltnkﬁ?) @Gl

Exanpl e AG

10

15

20

25

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 Na25:0; solution, saturated aqueous
NaHCO:s solution and brine, dried with Na250Os 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 mL) and 50% aqueous

KOH solution (1 mL) was added. The mixture was heated under reflux for 3 hours

g

m 2H),
9.70 (s,
7 (MY .
0.99 (t,

2.04 (tia,
(d, 2H),

(M) .

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
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'H (CD30D) 8: 0.90-1.01 (m 6H), 1.46-1.54 (m 21-1), 1.69-1.84 (m 4H),
2.00-2.04 (m 2H), 2.15-2.17 (m 211), 3.16-3.19 (m 211), 3.44-3.47 (m 2H),
4.04 (m 21-WQ20008%7 (s 211), 4.56 (t, 2H), 5.16 (s, 2PFTVURMHEWPIEL (m 2H):
MS: 439 (MH*). 15 Exanple All WD 2009/ 005687PCTI L 82008/ 007955 ' H NVR

(CD301)) &vapdrA8d (indeBtBcuutn AbrrifiAtioh By fRkh m%rﬁ&ogﬁfa?m sillea’oll 1. 82 (m 2H),
2.00-2.04 (m 2H), 2.15-2.18 (m 2H), 3.16-3.20 (m , 3.45-3.49 (m 2H),
4.38 (s, @HentA-5B6MeOBHN ethylhtetale) gav) 3-((b-atBind-BothyiR-(2H) ; Ms: 439 (M-1). 5
Synt hesi s of Exanple Al Schene 12 . NH2 NaOMe/ MeOHACN, HCI CNON_
methoxyethoxy)-8-oxo-7,8-dihydropurin-9-yl)methyl)benzonitrile (10) (35 mg)as a

colorless glass.

Example AC

3-((6-Amino-7-ethyl-2-(2-methoxyethoxy)-8-oxo-7,8-dihydropurin-9-
yl)methyl)benzonitrile (35 mg) was dissolved in dichloromethane (2 mL) and cooled
to 0°C. 1M DIBAL solution in toluene (0.5 mL) was added. After stirring for 1 hour,

10  the reaction was quenched with water and a saturated solution of Rochelle salt was
added. After vigorous stirring for 30 minutes, the mixture was extracted with
dichloromethane. The combined organic layers were washed with water and brine,
dried with Na:5SOs and evaporated under vacuum. The crude product (11) was
dissolved in methanol (1 mL) and acetic acid (0.5 mL). Pyrrolidine (0.1 mL) was

15 added followed by sodium triacetoxy borohydride (100 mg). The mixture was stirred
for 1 hour at ambient temperature and then evaporated to dryness. The residue was
dissolved in aqueous HCl/acetonitrile and purified By preparative reverse phase
HPLC (5-60% acetonitrile/40 mM aqueous HCI) which gave Example AC (9 mg) as
the HCI salt as a colorless glass.

20 'H-NMR (DMSO) o: 10.66 (br, 1H), 7.54-7.29 (m, 4H), 6.74 (br, 2H), 4.92 (s, 2H), 4.31-
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, ]=6.9 Hz, 3H). MS: 427
(MET). |
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16 Conpound 14 was prepared using the procedures simlar to those used to

prepare Conpound 13 except that cycl obutanol
10NMVR ( CDCh)W82009/065¢871. 95 (in, 2H), 2.14-2.44 (n, 4H, ZCIZSHFY{H 1H),

(s, 2H),

used to prepare Exanple AC. The spectral

was used i nstead of n-BuOH.

"H
5. 30

5.94 (s, 2H), 7.44-7.64 (m 5H); M 321 (ME1+). Exanpl e Al
was prepasprkhidsisd Exhmplé agedur es shown in Scheme 12, and simlar to those

Exanpl e Asthene shown bel ow.

10

15

NH, - CN NH
/\O NN n-BuOH, NaH
N N A\
NI > \> )I\ “ > -
Cl)\N/ N KxCO3,DMF cI” N7 N 120°C
H CN
12
NH, as in Exmple AC NH, /
'/5: 7 |J\/E =0
/\/\O/I\N/ N A/\O)\N/ N
13

KC(CN ADKQA'D

To a suspension of 2-chloroadenine (1.7 g, 10.18 mmol) in DMF (10 mL) was

Compound 12

added K2COs (1.4 g, 10.18 mmol), 2-bromomethylbenzonitrile (2 g, 10.18 mmol). The
reaction was reacted at 80 °C. After the reaction was complete, the reaction mixture
was diluted with water, and then the precipitate was collected. The solid was
washed by water, then ether 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 NH4Cl solution and extracted with DCM. The organic layer was dried
over Na:SQs 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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WD 2009/ 005687PCT/ US2008/ 007955 Conpound 15 1H NVR (CDCI 3) 5: 1.62-1.88 (m
211), 2.11-2.45 (m_4H), 5.14-5.16 (m 1H, 5.30 (s, 210, 6.23 (s, 2H),
7.44-7.65 (nYO2MPOOSKE: 399 (ML-11. 5 Conpounds 16 ' H NVRCTEEROI8007%55 1. 52.117
(m 2H), 1.96-2.17 (m 2H), 2.29-2.38 (m 2H), 4.02 (s, 3H), 5.01-5.08 (m

310, 5. 91DNSORSD.00(t, 3B),71 381 @M(mAbh), INES-1.85 (I 4.100NRBY/BI3AE, 4@)," H NVR
(CDC13) 5:1,68-1.88 (m 2H), 3.20-3.37 (m 4H), 5.00-5.02 (m 2H), 5.19-5.20
(m 1H), 7228, zmg.im.saa)ycmmsmes‘z 1HH)23 @AHhpl e Al "H NMR (CD30D) 5:
1.73-2.28 (m 8H), 2.44-2.48 (m 211), 3.15-3.20 (m 2H), 4.44-4.48 15(m
214), 4.37 (s, 2H), 5.10 (s, 2H), 5. 25534(m lH) 7A9-7.59 (m 4H); Ms: 395

( NW Vo 200% 0056187P15:ua%8pzr38asr/e89r709r151 néuf}%sizs usmg procgaures 51m§ Crht%ne 13 NH2Br

5 those used to prepare Example AC except that Compound 10 was replaced with
Compound 13.
'H NMR (CDsOD) 6: 0.99 (t, 3H), 1.46-1.54 (m, 2H), 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), 3.45-3.47 (m, 2H), 3.61 (s, 3H), 4.36 (s, 2H),
4.54 (t, 2H), 5.14 (s, 2H), 7.48-7.60 (m, 4H); MS: 411 (MH>).

10
Examples AE, AF, AG and AH were prepared using procedures similar to

those used to prepare Example AD except that the appropriate iodide was used

during the 7-N alkylation step to make the corresponding compounds.
15 Example AE

NH, ////

N
N 0
N N
“@WD
E
"H NMR (CDsOD) &: 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),

20  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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1, 4-butanediol. NaH, NK-- CIN ."11, A ,110 C, overnight
FI CL------ Memeem ONNK2CO3, DMF H N Exanple AJ was prepared using the
procedures SKO#PH%cheme 13, and 5 similar to those ugﬁyUﬁ%S?OWgﬁére Exanpl e
AC. The spectral data of the internedi ates and Exanple AJ are |isted bel ow
Conpound 18 11- L NWVR O 5: 1.47-1.56 (m 2H),

A

1.64-1.74 (m 2H), 3.33-3.43 (m 2H)J 4.46 (t, 102H), 7.05 (s, 2H), 7.87 (s,
1H), 12.55 (bs, 1H); MS: 224 (me%}:?@:

2009/ (105687PCT/ US2008/ 007955
Conpound 19 NMR (CDC13) 8i_ 165 m> 2H), 1.81-1.87 (m 2H), 3.69 (t,

2H), 5.27 (s, 2H), 6.52 (s, 2M), 9’.35-7.%}/\5%; MS: 339 (MT). 5 Conpound
20

N
AF Q

1H NMR (CD:OD) : 0.41-0.42 (m, 2H), 0.53-0.56 (m, 2H), 0.99 (t, 3H), 1.53-1.57 (m,
1H), 1.47-1.55 (m, 2H), 1.78-1.84 (m, 2H), 2.01-2.04 (m, 2H), 2.14-2.17 (m, 2H), 3.15-

5  3.19 (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 (MH").

Example AG

NH, ///

N
N o

/\/\O)I\N/ N

1H (CD;OD) 8: 0.90-1.01 (m, 6H), 1.46-1.54 (m, 2H), 1.69-1.84 (m, 4H), 2.00-2.04 (m,

10

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?).

15 Example AH
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'H NMR (CDC13) 5:1.70-1.76 (m 2H), 1.82-1.87 (m 2H), 3.69 (t, 2H),
5.28 (s, 2H), 6.57 (s, 2H), 7.39-7.63 (m 4H: M. 419 (M4). Conpound 21

2H),

10' H NVR ( CD¥Q239098056%7 70-1. 74 (m 2H),

(s,

(ML-

(m

3H), 4.29 (t, 2H), 5.08 (s, 2H), 5.81 (s, 2H), 7.37-7.61 (m 4H);

1) . CoarpaMRACBIOD) 8: 0.99 (t, 3H), 1.45H .MMt (AHWODB9 &d, bHB91 . 77-1®2((, 28]
2H), 3.63 (t, 2H), 4.56 (t, 2H), 155.11 (s, 2H), 7.56-7.82 (4H);

(ML1). Ex20pRé44t, 2H)12. NVR1$ GBRDID), 386-32066r, RE)2B45-329)(m, 217438 G32Kn

2.01-2. 04
3.62 (t,

101(5 21 7.48

4.32 (t,

1.81-1.87 (m 2HPCTASHOSNNISS2H), 4. 07

M5: 369
1.87-1.91
M5: 355

2H),

2H), 2.15-2.18 2 3.15-3. 19 2H), 3.45-3.49 2H)
?-}5&“' aﬁ%g (7?;@ ((Ttt?‘lH)H)’I,S: ﬁ%@dﬂé?]s, ;DH), 7.47-7. 61(?} n, HZlH);

MB: 413 (MN. WD 2009/ 005687PCT/ LI S20087007955 Synt hesi s of Exanple AK and
Exanpl e AL Schene 14 Br aGNNH2 CIN ."- ---N,

5 Synthesis of Example Al

Scheme 12
NH, NH,

JIN cyclobutanol NaH, N
N™ SN N™ NBS, ACN
I > 110°C \ \ |)t[ >
CI/I\N/ N O)\N/ N

CN CN
12 14

NH, NH,
NN NaOMe/MeOH NN 2 aeN . Hal
o e

CN CN
15 16

NH,

1) DIBAL, DCM NH;

AT o y
O)\N/ N 2) pyrrolidine, Q\ P

cn Na(OAc);BH, MeOH o” N
17 Al D

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
10 NMR (CDCls) 8: 1.61-1.95 (m, 2H), 2.14-2.44 (m, 4H), 5.13-5.18 (m, 1H), 5.30 (s, 2H),
5.94 (s, 2H), 7.44-7.64 (m, 5H); MS: 321 (MH?).

Example AI was prepared using the procedures shown in Scheme 12, and
similar to those used to prepare Example AC. The spectral data of the intermediates

15 and Example AC are shown below.
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K2CO3, DMF 23 NH2 N NJ-Br O N N NaOMe/ MeOH 24 CN Cl NHZNH2 N- G- N

10

15

WO 2009/005687 PCT/US2008/007955

Compound 15
TH NMR (CDCls) 8: 1.62-1.88 (m, 2H), 2.11-2.45 (m, 4H), 5.14-5.16 (m, 1H), 5.30 (s,
2H), 6.23 (s, 2H), 7.44-7.65 (m, 4H); MS: 399 (MH?*).

Compounds 16
'H NMR (CDCls) 8: 1.52-1.77 (m, 2H), 1.96-2.17 (m, 2H), 2.29-2.38 (m, 2H), 4.02 (s,
3H), 5.01-5.08 (m, 3H), 5.91 (s, 2H), 7.32-7.56 (m, 4H); MS: 351 (MH").

Compound 17
'H NMR (CDCls) 6: 1.68-1.88 (m, 2H), 3.20-3.37 (m, 4H), 5.00-5.02 (m, 2H), 5.19-5.20
(m, 1H), 7.45-7.68 (m, 4H); MS: 337 (MH?).

Example Al

1H NMR (CD:OD) §: 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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NO N -N 25 CN26CN 1) HCI, ACN 2)DI BAL, DCM 3)pyrrolidine MeOH, Na(OAc)3BH
Exanpl e AK and Exanpl e AL were prepared using the procedures shown in 5 Schene
14, and si mWYar%B8056%ose used to prepare Exanpl e AC. ThECHUSHIPHYTLI3) used in
the first step was nade by treating the correspondi ng benzenenet hyl conpound

wi th NBS $ynthesik @fEkainlpge AJ room tenperature or at 40C. The spectral data of
i nternmedi ates and Exanpl e AK and Exanple AL are listed below. WO

2009/ 00568 He@ERII3S2008/ 007955 Conpound 23
/\C,CN
NH2 Br
NH 1,4-butanediol, NaH, NTX N
N7 N\ HO )I\ = )
PP > 110°C, ovemight O "0 >N N KOs DMF
CI” N u

18

|
HQ\/\/\O)\N/ N CN
CN
o XY w 1Y

NaOMe/MeOH B N\>_o/ ACN , HCI

NH,
)\/[N 1) DIBAL, DCM N7 N
NN -
OH 2) pyrrodiline, I OH
2N ) Py O)\N/ N

|
H/\OJ\N Na(OAc);BH, MeOH(h

OH 22 OH AJ

Example A]J 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 A] are listed below.
Compound 18
1H 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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'H NMR (CDC13) 5: 3.43 (s, 3H), 3.75 (t, 2H), 4.47 (s, 2H), 5.28 (s, 2H), 5.85
(s, 2H), 7.47-7.65 (m 4H); MS: 359 (ML-14). 5 Conpound 24 'H NMR (CD30D) 5:
3.40 (s, 3H)WO20098056% 2H) 4.47 (s, 2H), 5.38 (s, 2H), PETEHSWWEISEm 2H),
7.84 (s, 1H); Ms: 437 (MH). Conpound 25 1011-1 NMR (CDC13) 5: 3.41 (s, 3H),
3.74 (t, Xonpokriys, 3H), 4.44 (t, 2H), 5.06 (s, 2H), 5.48 (s, 2H),
7.42-7.61 (m 3H); MS: 389 (MEI). Conpound 26 "1l NMR (CDC13) 6: 3.41 (s,
311), 3. 7% 3MB (CRCIAK) 1.63189 (s 2H31181-1.87 09, 2H), 330I(), 21D, 427 &, aH), 65 m  2H) ,
5.00 (s, 2 5.48 gs, (ZﬁEQI 7.45-7.62 (m 3H); Ms: 385 (MEP). Exanple AK
1-1-1 NW%%MESP-%@@ M6 3BHMER). . 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, 20 1H); MS: 433 (M+'). Exanple AL "H NMVR

CD30D) 6 -2 2H), 2.15-2.19 2H), 3.18-3.23 211), 3.41 (s,
Eo,H), ?’44?§9§;9°“%‘ﬁ‘%02%’2(r0m 3.H)77 (t, 2H), 3.(313 (g? 3H), 4.36 (g,mZH),)4.66 (t,(S

2H), 5. 0314 NMRHCDAS 67120108 (nr, M), 85287 (S826M3.H), 2HYS1 382%10Mdds. WO
2009/ 005687PCT/ IL%ZOO%/ 007955 éynt hgsi s of éxanp?ne AII;/I@ Schene %5
(s, 2H), 6.57 (s, 2H), 7.39-7.63 (m, 4H); MS: 419 (MH*).

Compound 21
10 'H NMR (CDCls) &: 1.70-1.74 (m, 2H), 1.81-1.87 (m, 2H), 3.69 (t, 2H), 4.07 (s, 3H), 4.29
(t, 2H), 5.08 (s, 2H), 5.81 (s, 2H), 7.37-7.61 (m, 4H); MS: 369 (MH").

Compound 22
'H NMR (CDsOD) é: 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); MS: 355 (MH>").

Example A]

"H NMR (CDsOD) 8: 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, 2H), 3.62 (t, 2H), 4.38 (t, 2H), 4.58 (t, 2H), 5.12
20 (s, 2H), 7.47-7.61 (m, 4H); MS: 413 (MH>).
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NH2 -BrCNNH2 F N K C&Bi DV H2 NH NNaOMe/ MeOHNH2 \ >Br N CN 2829

Exanpl e AM was prepared using the procedures shown in Schenme 15, and 5 simlar
to the proce¥AP¥Y0eEd t o prepare Exanple AC. The spect PAF/UGHPHGISSt he

i nternedi ates and Exanple AM are |isted bel ow. Conpound 27 "H NMR ( CD30D)

8. 3.39 (Synfhehis 03 Fk3mlple AXfind BxdthpldAL2H), 5.44 (s, 21-1), 7.36 (t, 1H),
107. 78- 7. gn(lii, 2H), 8.01 (s, 1H); MS: 343 (MW. Conpound 28 'H NVR ( CD30D)
8: 3.39-(ScheBtelld 3.72 (t, 2H), 4.44 (t, 2H), 5.44 (s, 2H), 7.37 (t, 1H),
7.67-7.79 (in, 2H) ,NHlyrs. 4%} (ML N,
N N\> : Cl N N\> NBS, ACN
| |
/0\/\0/'\,( N K,COy DMF /O\/\O/kN/ N

CN
1
23
Cl

N NaOMe/MeOH

1) HCI, ACN 1) HCI, ACN
2)DIBAL, DCM 2)DIBAL, DCM
3)pyrrolidine 3)pyrrolidine
MeOH, Na(OAc);BH MeOH, Na(OAc);BH

NHZ NH2

NN
N | OH
o >—OH Lo~ e

H@CQ OO

Example AK and Example AL were prepared using the procedures shown in
5 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 benzenemethy]l
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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15 WD 2009/ 005687PCT/ US2008/ 007955 Conpound 29 1H NWVR (CDC13) 6:3.40 (s,
3H), 3.73 (t, 2H), 3.92 (s, 3H), 4.11 (s, 3H), 4.46 (t, 2?%, 5.12 (s, 2H),
6.94 (d, 1HWO0940568 11 7.60 (dd, 1H); M5 385 (MA PCHUR0EHIISS AM 1H NVR
(CDB0D) 8: 1.97-1.99 (m 2H), 2.13-2.16 (m 2H), 3.12-3.17 (m 2H), 3.37 (s,
311), 3.3Gompbtn@232H), 3.72 (t, 2H), 3.89 (s, 3H), 4.27 (s, 2H), 4.56 (t,
2H), 5.08 (s. 2H), 7.09 (d, 1H). 7.33 (s, 1H . 7.45 (dd, 1H: N5 429 (NH ).
10 Synt heS$i MR (E&ipBe3.AN(s, 3H), 3. Bx@rgife4 AN(waBl)o1.8par 2d), 65y 2HHe procedur es
shown in Schene 16, and simlar to those used to prepare Exanple AC. The
spectral GA{-4-66(my AHSMBR(®ETAnd Exanpl e AN are |isted bel ow. Schene 16

1) NaOMe/ MeOHNH2

5 Compound 24
"H NMR (CDsOD) 8: 3.40 (s, 3H), 3.73 (s, 2H), 4.47 (s, 2H), 5.38 (s, 2H), 7.58-7.62 (m,
2H), 7.84 (s, 1H); MS: 437 (MH?).

Compound 25
10 'H NMR (CDCl) &: 3.41 (s, 3H), 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?).

Compound 26
'H NMR (CDCL) 6: 3.41 (s, 3H), 3.72-3.76 (m, 2H), 3.89 (s, 3H), 4.09 (s, 3H), 3.42-3.47
15 (m, 2H), 5.00 (s, 2H), 5.48 (s, 2H), 7.45-7.62 (m, 3H); MS: 385 (MH*).

Example AK

'H NMR (CDsOD) 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,
20 1H); MS: 433 (MH").

Example AL

'H NMR (CDsOD) §: 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),
25 7.11(d, 1H), 7.52-7.58 (m, 2H); MS: 429 (MH*).
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1)HCI, ACNN OH 15 N AN WD 20091005687PCT/ U S2008/ 007955 Conpound 30 'H NVR
(CD30D) 6: 3.40 (s. 3H), 3.73 (t, 2H), 4.47 (t, 2H), 5.36 (s, 2H), 7.35 (t,
1H), 7.72-7.%820080059%%) 8.03 (s, 1H); MS: 343 (MF1'). SPCHYSHOHW ST ' H NMR
(CDC13) 6: 3A4 (s, 3H), 3.77 (t, 2H), 4.53 (s, 2H), 5.30 (s, 2H), 6.11 (bs,
2H), 7. 21Synihésisiof FEnpld AB4- 7. 68 (m 2110; Ms: 421 (MY . Conpound 32 10'H NWVR
(CD30D) 6:°2.00-2.12 (m 2H), 2.13-2.17 (m 2H), 3.19-3.22 (m 2H), 3.40 (s,
3H), 3.425Ghese (5m 2H), 3.74 (t, 21-1), 4.45 (s, 2H), 4.54 (t, 2H), 5.39 (s,
2H), 7.29 (t, 1H), rsz52-7!.3536 (M2 M 473H2(|vw.
N N\> F N7 N\ NBS, ACN

| |
/0\/\0)\N N K,CO3, DMF /O\/\O/‘\N/ N

1 : CN
27
F

NH,
N NaOMe/MeOH NH,
N >—Br NN/
O PN 0 L >0
28 29 b/CN
F
o
1) HCI, ACN
2)DIBAL, DCM
3)pyrrolidine NH,
MeOH, Na(OAc);BH N
e o
~

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
'H 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
'H NMR (CDsOD) &: 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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Exanple AN 15'H NWVR (CD30OD) 6: 2.01-2.06 (m 2H), 2.18-2.20 (m 2H), 3.18-3.24
(m 2H), 3.40 (s, 3H), 3.51-3.55 (m 2H), 3.76-3.79 (m 2H), 4.46 (s, 2H),
4.66-4.69 (nyO20qp/00588710 (s, 2H), 7.27 (t, 1H), 7.61-7.6BCTWP209§407957 68-7.72

(m 1H); Ms: 417 (MN. Exanple AO was prepared using procedures simlar to

t hose usedohfpdund@d € 20 Exanple AM (Schene 15), except that in the first
step, 1-brono-(3- cyanophenyl)ethane was used to al kyl ate Conpound 1. The
product ob &AMBACEAmdt héo {4, BE), FTk(, 24d)s 3OREn 3Hakehl (shadydghia (eH)ebhd? ni ng
steps described in Schene 15 to 9i ve Exanple AQ. 1-Bronp-(3-cyanophenyl)ethane
was synt héss2He@-Usidnh 7t Mds sitdp7 $P ddddPeMsy 383 @MH: educi ng

3-acetyl bertzonitrile to 1-(3-cyanophenyl)-ethanol, 25 followed by conversion
to 1-brono-(3-cyanophenyl)ethane. Exanples AP, AQ AR, and AS were prepared
using pr OEQQHEESAM mlar to those used to prepare Exanple AN (Schene 16) by
using an appropriate bromde in the first alkylation step. For conmpound AP,
Na( CN) 3BH}\1\/&§\/IR5(€®3®D§B.9E¢7-QJ‘99N@aﬁ@%,)ﬁﬁ:!z.dél(&lrmﬂ, Be2redughi Xe), aani@ tion. The
structure and spectral data of these conpounds are |listed bel ow. anple AO 5
1H NVR ( CBH)DB)3883.44m)QH],. 22 (tr3H), B-89)(s, 3B1)1223(s20H),M.56(t)2H)3588 (§, 3H)3H) ,
3.44-3.50 (m 2H), 3.74 (t, 2|—291, 4.39 (s, 2H), 4.56-4.64 (m 2H), 5.78 (q,
1H), 7.487996b 1hy 7.2%4s, 1NB: 7 4p1@®ldg DM S1439 D e AP

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
CN 2
NH Br
2 /\C[F N N
XN | S NBS, ACN
)N'\ > TKyCOs, DMF /O\/\O/I\N/ N
2 3
/o\/\o N/ CN
30
F
NH, 1)DIBAL, DCM NH;
NN 2) MeOH, Na(OAc)sBH NTSSN
')I\>—Br lidine, HOAC g | >—Br
/O\/\O/I\N/ \ pyrrolidine, HOAc /O\/\O/I\N/ N
3
3 F F
1) NaOMe/MeOH NH,
NN
1)HCI, ACN | S—0H

15



'"H NVR (CD30D) 5: 1.72 (d, 311), 1.92-2.18 (m 41-1), 2.92-3.04 (m 2H),
3.19-3.29 (m 2H), 3.39 (s, 3H), 3.75-3.84 (m 3H), 4.40 (g, 1H), 4.64-4.67
(m 2H), 5.1DB0300280S68, 2H)  7.47-7.64 (m 4H): M5 413 PRPS200800888npl e AQ
CF3 1H NMR (CD30D) 8: 2.00-2.05 (m 2H), 2.08-2.19 (m 2H), 3.16-3.21 (rn,
2H), 3. 38C(, 6,0%11303 47-3.52 (m 2H), 3.74-3.77 (m 2H), 4.49 (s, 2H), 4.65
(t, 2H),

NVR (CDBOD) NMRQC]ZQE)B))%?, {00s. 31, 3.73. BRH)S 4.43H) 2H3.50% (3, 718), (35 (4 k), 3. 86- 3, 87
(m 2H), 4.00-4.04 (m 2H), 4.46 (s, 2H), 4.65-4.68 (in, 2H), 5,20 (s, 2H),
7.90- 7. 977?788, 2Ni5: 8.0083, {HWMS: B3 Bdfpl e AS CF3

5 Compound 31
H NMR (CDCls) &: 3.44 (s, 3H), 3.77 (t, 2H), 4.53 (s, 2H), 5.30 (s, 2H), 6.11 (bs, 2H),
7.21-7.27 (m, 2H), 7.64-7.68 (m, 2H); MS: 421 (MH?).

Compound 32

10 'H NMR (CD:OD) é: 2.00-2.12 (m, 2H), 2.13-2.17 (m, 2H), 3.19-3.22 (m, 2H), 3.40 (s,
3H), 3.42-3.54 (m, 2H), 3.74 (t, 2H), 4.45 (s, 2H), 4.54 (t, 2H), 5.39 (s, 2H), 7.29 (t, 1H),
7.52-7.56 (m, 2H); MS: 479 (MH*).

Example AN

15 'H NMR (CDsOD) &: 2.01-2.06 (m, 2H), 2.18-2.20 (m, 2H), 3.18-3.24 (m, 2H), 3.40 (s,
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
20 Example AM (Scheme 15), except that in the first step, 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,
25 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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"HNM( (CD30D) 8: 1.54-1.58 (m 1H), 1.80-1.90 (m 5H), 2.99 (t, 2H), 3.39
(s, 3H), 153.42 (s, 2H), 3.76 (m 2H), 4.39 (s, 2H), 4.66 (t, 21-1), 5.20
(2H), 7.87-7MO3000M568TH) . Ms: 481 (ML-1+). Exanpl eSCAPS2088007RY, and AW
were prepared using procedures simlar to those used to prepare Exanple W

except t hampbhdAP, NafONFBH Was S5 d/@Bleaddd NagOMCRBENM urdhe gRalguv®re used
i nstead of butanol. For Exanple AT, the first step was conducted at 200 C.

Exanpl e Adminatibh. NIWR s(rDMBE} abd sfedrbl Ba@ilof (thesedbinpa2ind8 aldBstédrbeldky)., 3. 27- 3. 29
(in, 2H), 4.30 (dd, 2H), 4.80-4.90 (m 4H), 7.33-7.54 (m 4H), 10.70 (s, 1H);
MS: 423 (M+). Exanple AU 10 No

Example AO
NH,

»—OH

5 %ﬁo

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?).

10 Example AP
NH2

N\ OH

b*o

H NMR (CDsOD) é: 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?).

15
Example AQ
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"H NVR (DMSO) 5: 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 (nYOAp/00seyy 65(s, 114); MS: 409 (MA. 15 ExanmBCE/UAWOHNTISH NVR
(CD30D) 5: 1.92-2.20 (m 11H), 3.15-3.21 (m 2H), 3.43-3.52 (m 2H), 4.38 (s,
2H), 4. 501 iMRICD:6D} 3: £.60-2 26, ZH4,2.08-899 (1) 214),18;16M21 GRDH)VBBS (s, WO

2009/ 005687PCTJUS2008/ 007955 Exanple AWND AW *H NVR (DVBO)" 5: 0.27-0.31 (m
2H), 0.493H), 6147(352(@%) BF4-317784n, (2kT), 4.4 (s, 2HHB4-6b. (R R0 44:ARH)2Z7.98- 3. 01 (m
2H), 3.27-3.29 § 4.29-4.31 (in, 4H), 5.01 (s, 21-1), 7.34-7.55 (m
411), 10.682 (=, Iﬂ)f\‘lswéﬂli?@{s*)(m 1+). Exanple AX N H A #,

5 Example AR

NH,
NN
| OH
/O\/\O)\N/ N>_
N/\
AR (0]
CF,

'H NMR (CDsOD) &: 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?).

10

Example AS

"H NMR (CD;OD) &: 1.54-1.58 (m, 1H), 1.80-1.90 (m, 5H), 2.99 (t, 2H), 3.39 (s, 3H),
15 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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NN O O N AX 10Exanpl e AXwas prepared using procedures simlar to those used to
prepare Exanpl e AC, except Conpound 1 was replaced with ComS)ound 6. 1H 'NMWR
(DMBO) 5: 0.¥8Q2Q0p/005¢82 7 5 Hz, 3H), 1.13 (t, J= 7.2 Hz, BH/USYI#HBSSext, J =
7.2 Hz, 2H), 1.63 (quint,] - 7.5 Hz, 2H), 1.80-2.02 (m 4H), 2.91-3.04 (m

2H), 3. 20dBfeddnt(aldohdld)werk.138d (usteal] of Butandlz Fo? Bxample2ATAth3Girgt step #dy, 4. 94 (s,
21-1), 7.00 (br, 2H), 7.30-7.58 (m 4H), 15 11.23 (s, 1H); Ms:425 (MN.

Exanpl es gondukedaatP0BX"wer e prepared using the procedures similar to those
used to prepare Exanple A, except that pyrrolidine was replaced with an
appropriate am ne. For exanple, pyrrolidine was replaced wth 20

cycl ohexyt)r(r&tlgﬁng,rn‘i ne in Exanple AZ. Exanple AY NH

NH,

\>—0H

5 vo

TH NMR (DMSO) 5: 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
NH,

A/\O/']{\/N\i:\%w

'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

10

(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").

15 Example AV
NH,

\>—0H

H@ﬁo

1H 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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AY 1i M\R (DVBO) 6: 1.13 (s, 6H), 2.68-2.74 (m 2 H), 3.25 (s, 3H), 3.57 (t, J
= 4.5 H, 2H), 4.05-4.15(m 2H), 4.29(t, = 4.5 Hz, 2H), 4.89(s, 2H), 7.10
(br, 2H), 7.MQ20098%6{'y; 54H), 8.84 (br, 2H), 10.71 (s, DEVUSNE00ZT (M .
Exanpl e AZ NH OH AZ 'H NVR (DVMBO) 6:0.94-0.81 (m 2H), 1.08-1.26 (m 2H),
1.55-1.77 (in, 6H), 2.66-2.74 10(m 2H), 3.25 (s, 3H), 3.57 (t, J = 4.5 Hz,

2H), 4.05-4.15 (m 2H), 4.26 (t, J = 4.5 Hz, 2H), 4.88 (s, 2H), 6.84 (br, 2H
7.32-7. A8EtxampWH)\W 8. 87 (br, 2H), 10.53 (s, 1H; MS: 441 (M+). Exanple BA
15BA ' H NMR (DVSO) 6: 1.12-1.57 (m H) 268276(m 2H), 3.25 (s, 3H),
3.59 (t, J=4.5 Hz, 2H), 4.06-4.14 4.32 (t, J = 4.5 Hz, 2H), 4.89 (s,
2H), 7.30 (hr. 2H), 7.32-7.51 (m f%j; 88 (hr. 2H), 10.96 (s, 1H; Ms: 457
(MR). Exanpl es BB and wir e da ed using procedures simlar to

those used to prepare ExanpRg W exé‘bpt that the appropriate am ne was used
for the different conpounds. K©/\N

AW
H NMR (DMSO) 8: 0.27-0.31 (m, 2H), 0.49-0.61 (m, 2H), 1.64-1.84 (m, 1H), 1.84-1.98
5 (m, 4H), 2.98-3.01 (m, 2H), 3.27-3.29 (m, 2H), 4.29-4.31 (m, 4H), 5.01 (s, 2H), 7.34-7.55
(m, 4H), 10.65 (s, 1H); MS: 395 (MH").

Example AX
NH, N/_
X
N O
N N
O
AX
10 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 (m, 4H),
15 11.23 (s, 1H); MS:425 (MHY).

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

20 cyclohexylmethanamine in Example AZ.
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5 Exanple BB BB 'H NIVIR (DVSO) 5: 0.88 (t, j = 7.2 Hz, 3H), 1.36 (sext,

J= 7.2 H7, 2H), 1.64 (quint, J6.6 Hz, 2H), 2.96-3.19 (m 4H), 3.72-3.
AH), 4. 22- 4. Q2008005689 © 4.92 (s, 2H), 7.30 10(hr, 2H),

(s, 1H,

4.18 (t,
(m 4H),

WD 2009/ 005610Per/ US2008/ 007955

92 (m

PEEUSBHINS 4H), 11.6

11,35 (br, 11-1); Ms: 314 (MH). Exanple BC 15 'H NMR (DMVBO 3:0. 88
(t, ] =7 le %), 1,35 (sext, Jr 7.2 Hz, 2H), 1.62 (quint, J6.6 Hz, 2H),

J=6.6 Hz, 2H), 4.87 (s, 2H), 5.42 (s, 2H), 7.20 (br, 2H),
7.68 (s, 1H), 7.76 (s, H NHB.29 (s, 1H), 10.90 (s, 1H); MS:

3-(brononet hyl ) - benzal dehyde |11\ Qd3, Arm N\
(bromrarhyi - enzaldeyg (V15

10

15

H
AY

1H MNR (DMSO) 8: 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

1H NMR (DMSO) 8: 0.94-0.81 (m, 2H), 1.08-1.26 (m, 2H), 1.55-1.77 (m, 6H), 2.66-2.74
(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

'H NMR (DMSO) 8: 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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r-n-el N N.TFA NH2 4-fl uoropi peridine hydrochloride AcOH STAB, DW then aq
HCI BD 5 Conpound 33 A sanpl e of the 2-butoxy-8-nethoxy-9H purin-6-am ne
TEA salt (7.%82¢90R8% di ssol ved in CH3CN (400 nlL) and t PERUSHWORHROTHS C52C03
(21.1 g) at 23 0OC for 5 mn. 3- (brononethyl)-benzal dehyde (4.27 g) was then
added. Once the reaction was gauged conplete using LCMS and HPLC, it was
filtered through a plug of Na2S0i 10 over a glass frit. The filtrate was
concentrat ed tlxamples BBgandsBC [vkre Areparedrusingfprocadured simiilar toadOsk 1861 nl) was
used to dissolve the solid with stirring in an oil bath at 80C. H20 (54 nl)
was addedtospreRpie ExamplgiW exseptrthahidie apparriiate amdre pap sped taitthe differert 1 eact i on
was allowed to cpol to 23 =Cin the oil bath. An orange oil began to coagul ate
out of t h®MBYHES 1iquor. More glacial AcOH (5 nL) was added, 15 but the oil
failedz=to resorb into the nother liquor. The m xture was cooled in a

refri d59er ator overnight, and the orange oil solidified. The nother |iquor was
decant ed pu@ipleadBl al nost i rmedi ately, white crystals began to grow. These
crystals proved to be 95% pure conmpound 33 (-1.5 g), which was captured via
filtration. ' The orange solidified oNH2could be purified on silica gel

(DCM MeOH, 98: 2, NN N
| N—OH
)\N/ N>_

BB
'H NMR (DMSO) &: 0.88 (t, ] = 7.2 Hz, 3H), 1.36 (sext, ] = 7.2 Hz, 2H); 1.64 (quint, ] =

/\/\O

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

NH,
N

Y>—0H
AGR®)

15 'H NMR (DMSO) &: 0.88 (t, ] = 7.2 Hz, 3H), 1.35 (sext, ] = 7.2 Hz, 2H), 1.62 (quint, ] =

N
I
BC
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/ 005687PCTI US2008/ 007955 i socratic gradient), affording 90% pure 33

(yield not determined), "HNWR (CDCI3) 5: 0.97 (t, 3H), 1.46-1.55 (m 2H),

113-1.81 (mWOM00ResT (s, 3H), 4.31 (t, 2H), 5.18 (d, ZHJ/USPIYPIBS60 (m

211), 7.79-7.86 (m 2H), 9.99 (s, 1H); Ms: 356 (MK). 5 Exanple BD To a

sol uti on g{niesiclvyf rampld BD:my) in DM (1.5 nl) was added 4- fluoropiperidine

hydrochl oride (106 ng). dacial AcOH (90 M.) and NaBH(OAc)3 (270 ng) were

i nt roduceficheamdlt he reaction was stirred at 23 OC for 1.5 h. Once the reaction

was gauged conpl ete using LCMS and HPLC anal ysis, 12 aql1Cl (300 10 pL) was

added. ' The next day2z 1.0 N gQnbidinflbel-dbehydtas addeq Fo aid conversion. Once

the reaction hadi sg_corrpletion, the entire re)M N\was (e:IirectIy pu/rified

on a C 18 reversed- phase BAMeC odamRciiel uent . 0,3% W v CH3CN; 5/90 to

100: 0), giVimg @7 né B (85.5 nr%lg 81% vi el df}s/goyelf\! ow\gu

' yophilization.11-1 NNReADVSO) 6:0.89 (t, 3H), 1.32-1.38 , 1.57-1.63

(m 2H), 1.90-2.12 (m 5H), 153.07-3.21 (m 4H), 4.12 (t, 4.28-4.32 (m

2H), 4.89 (s, 211), 7.36-7.44 (m 4H), 10.04 (bs, | H),330.28 (s, H); M 429

(M-P). Exanples BE and BE were prepared using procedures simlar to those

used to prepare Exanple BD, except that the appropriate am ne was used for

different 20 exanpl es and that the reduct t&j[am nation step to nake exanple BF
N

was conducted at BflofepipEiiEp! e BE N *HClI

hydrochloride |
AcOH, STAB, DMF /\/\o)\ i

N N
F
then aq HCI

5 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 Naz50s

10  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. H2O (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,

15  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,
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WD 2009/ 005687PCLUS2008/ 007955 ' H NVR (DVBO) 3:0.88 (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 4H), 4.28 (t, 2H),
4.91 (s, 2HWO200900508742 (m 4H), 11.01 (bs, 1H), 11.13 PST/USIPS/00RASS 383

(11viF11). 5 Exanple BF 11-1 NMVR (DMSO) 8: 0.89 (t, 3H), 1.35-1.42(m 2H),

1.58-1. 62; e % PureH3dy fnired) 9% (m 7H),
10. 02 (s,lsel)lefbta;nc%?dleﬁt) Ja%mlm%%/cgu oundlegﬁhggg?tgm Hygr ??Z}NIE/%Y rrg}))ggwag addlt;?:l

to an excess (p8H) dotsul.amh, I 1/78)1.81Infni, |2H)54.¢ D (g BED £4.31 @iF$pbuedd, 4y ri | e
12(1. 26 g% was added and the m xture stirred at 83C overnight. The m xture was
pour ed on?477&) (walbh), %786 (i 21d), 9196 14H); MaSSa M H WO

2009/ 005687PCT/ US2008/ 007955 stirred for 5 mnutes. Extract with Et0Ac (3 X
100 n), dry wi th Na2SO4 and concentrate. Chromatography on silica gel using

| SCO cg)rrb §P a 40G colum using solid | ocading and a DCM / 20% MeOH in
DCM el Uent pettornmed wth a 4-40% gradi ent over 10 col umm vol unes gave

i sobutyl etherr34 s&lﬁ%@n%ﬂlﬁdeﬁ?&@ﬁ(%&} iVBRIFO(1% ALY Ivdb 8dMed B correspondi ng
ester fromreduction of nitri Wwas carried forward and renoved |ater in
t he react flaoropgspiriinehydidbhlodidid ({04 n)g). Glacial AcOH (90 uL) and NaBH(OAc)s
(270 mg) were introduced, and the reaction was stirred at 23 °C for 1.5 h. Once the
reaction was gauged complete using LCMS and HPLC analysis, 12 M aq HCl (300
10  pL)was a_dded. The next day, 1.0 M aq HCl (1.0 mL) was added to aid conversion.
Once the reaction had reached completion, the entire reaction was directly purified
on a C-18 reversed-phase HPLC column (eluent: 0.5% w/v aq HCI + CHsCN; 5/90 to
100:0), giving amine BD (85.5 mg, 81% yield) as a yellow gum after lyophilization."H
NMR (DMSO) &: 0.89 (t, 3H), 1.32-1.38 (m, 2H), 1.57-1.63 (m, 2H), 1.90-2.12 (m, 5H),
15  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 Example BD, except that the appropriate amine was used for different
20 examples and that the reductive amination step to make example BF was conducted

at 80 C.

Example BE
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Exanpl e BC was prepared from Conpound 34 using procedures simlar to those
used to prepare Exanple Al. 10 1H NWR (300 WHz, db DVsO 8: 0.91-0.93 (d 1=6.6
Hz, 6H); 1.8Y020098056%h 5H); 3.00 (m 2H); 3.28 (in, 2H) PCHUSHOHGHS(d J=6. 6Hz,
2H);4.28-4.31 (d J=6.3Hz, 2H); 4.91 (s, 2H); 7.34-7.45 (m 3H); 7.51-7.53 (d
1=7. 2 Hz, HNMRQDREOY$9.88!(1, BH), 1.83-920((t, 2HH))1.59368 6ﬁ721(1}\/|2|?)523E5qﬁ>£an’p| e BH was
prepared using procedures simlar to those used to prepare EX e BC, except
t hat 3, 3, ZH), 8187 oprdpan-2B (o RHVas9usedH), A.30Hed X Gm,sﬁ-l)slh@l éxsdllﬂhaﬂ 18he

m xture reacted in a sealed tube at 94 0C. for 2.5h. 20 1H NWR (300 MHz,
rib DVSO)(sglHy M3 3B3¢MHEY, 811); 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, 1H); Ms: 437 (MN. WD 2009/ 005687PCTI 1i 52008/ 007955 Synt hesi s of
Exanpl £ BEx;ﬁﬁPﬁerﬁ 19 Honopi per adi neNhl 2 NAcOH, NaHB(0Ac) 3, MeOH

NH,

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, TH); MS: 420 (MH").

10  Synthesis of Example BG:

Scheme 18
NH, NH,
N i-BuOH, NaH NN
Nlﬁ > JP
/‘\ = 0 0~ N N
Cl N~ N 83°C
CN CN
as in example Al NH,
_— N N
Mo
~
\(\O NZ N
K@“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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ON then ag NCIN Bl To a solution of aldehyde 33 (230 ng) in MeOH (-10 ni) was
added 5 hom)vg%perl di ne (aka hexanet hyl eneimne) (270 p L% d acial AcOH (100 p
L) and NaHB(WRA&Y'FOE87 ny) were introduced, and the realtfTHRNEY'SPirred at 23
.0 for 12 hrs. Once the reaction was determ ned to be conplete using LCVS and
HPLC anal weired fdrifemitfutele BSehict vithaRe A|S xp0inhLpdrpwitRRERSHRPlAd Al | product
fractions were conbi ned, neutralized wth an excess of K2CO3, concentrated to
renove 10cawenuafet Ghrematngtapixt omeilical goll usingElSOAR c¢Bbiflagh opda) 40GTédumanbi ned
organic extracts were dried with Na2sO4 and concentrated to a solid in vacua.
The resul BHiRG sl {apdipgsand 3 S¥INEFOTnMeOk WalP CHglernbprrierd witke %% pL) was

added and stjrred

30
directl y {ﬂdﬂ? |té’a'era{0 %f’?twr’@p 0:1%?‘?%31"% 78 '%té( er se%rgﬁggﬁeé)lr-ﬁlﬁe%%%%nw eI uent :

0. 5% gi Vi ng am ne
Exan?p;,\éle St ng“?ﬁgcsg}gesﬂ’ %%&y opflgichBh el nﬁﬁgwggh%%?ﬁéd DVBO)

0.89 (t, %araaﬁarénéﬁedmer%&he feaborl sciflie(168). 1616)3231(1\/?15*)1 77 (m 41-1),
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). 20Exanple 13.1 was
prepared usi ng@grocedures simlar to those used to prepare Exanpl e BG, except
that tetrahydrBfaRplsBG WSMGP‘H%(QIQ%CPH&’WW%P%H rrrésrre%ttpon m xture
was reactg\d at 94 C for NVR (300 MHz, d6DMS0) 8: 1.81-1.98 (hd,

811) 0ge ied(?%Prfﬁi'je m 2H); 3.31 (bm 2H): 3.66-3.88 (m 4H):

29-453 , b m/ 0
110 4511? bglﬁclkl-#m_?gmggﬁ(ésd% %/% 9l(§93 %\? 65{2%14) f"Bl éldh ( 51?ﬁ\/\%’z?aosospr fag]ar :50

usi ng progRAMMES.28i(M, bHY; 198-4. hpgdew%ﬂk Qpl)ﬂrzemame(dﬁxaapﬂzezﬂm @|XEeaM); t hat
(tetrahydrofuran-2-yl)nethanol was used in the first step and that the
reacti on AB&YUSdm, 8HY170I-V.A3 & Bedl Hd, tHIbEW. 2 (1841K0):f16r922kr1$]). M§: 397

(MH?).

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, 46 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, 1H); MS: 437 (MH?).
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1 N" BK No 10 "H NWR (300 MHz, de DMSO 8: 1.58-2.01 (m 811), 2.87-3.17
(m 2H), 3.37-3.35 (m 2H), 3.60-3.77 (m 21-1), 4.04-4.14 (m 3H), 4.30 (d,
2H), 4.90 (sYO204p/00568724-7 .50 (m 4H), 10.20 (bs, 111), POTH200E0079PR): M. 425
(MH). Exanpl e BL was prepared using procedures simlar to those used
to prepar gydtheEXdTBEx@mBle BEXCept that 2,2, 3,3, 3-pentafluropropanol was used in
the first step and that the reaction mxture reacted in a sealed tube at 95 C
for 9 hrsScheWife 009/ 005687PCTJUS2008/ 007955 111NWVR (300 MHz, ci 6DVS0) 8:
1.80-1.99 (m 4H), 3.01-3.18 (m 2H), 3.27-3.32 (m 2H), 4.30(d, 2H) ,
4.91-4.99 (m 4H), |7.233-7.52 (Homofibradidd). 48 (bs, 1h)NH,10.69 (s, 1H); Ms: 472
(Mal . 5Exanpl e BMWy ﬂg_%ar edhcOsli NgHBiIDdoadMeOes si '\ar to those used to
prepare Ex/a@/e BJQ pt’ t hat—cycl opentanol vvasj‘.i |\)s|—©he first step. NH2
NOH then aq HCI N0 N

33 BI

g H

O
To a solution of aldehyde 33 (230 mg) in MeOH (~10 mL) was added

5 homopiperidine (aka hexamethyleneimine) (270 uL). Glacial AcOH (100 uL) and
NaHB(OAC)s (307 mg) were introduced, and the reaction was stirred at 23 °C for 12
hrs. Once the reaction was determined to be complete using LCMS and HPLC
analysis, the crude Schiff base was purified by PREP HPLC. All product fractions
were combined, neutralized with an excess of K2COs, concentrated to remove

10  acetonitrile, and extracted with EtOAc (3 x 30 mL). The combined organic extracts
were dried with Na:50s 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 + CH3sCN; 1-40% CH3sCN in

15  water over 20 minutes), giving amine Example BI (18 mg) as a lyophilized HCl salt.
1H NMR (300 MHz, 4° DMSO) &: 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 (5, 1H); MS: 425 (MH").

20 Example B] 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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4,r-nt NBM 'HNW (300 Mz, DVSO) b: 1.54-1.67 (m 6H), 1.82-1.98 (m 6H),
3.0 (m 2H), 3.29 (m 2H), 4.29-4.31 (d, 2H), 4.89 (s, 2H), 5.32 (m 1H),
7.35-7.56 (nYO2304p/005¢8) 49 (bs, 1H), 1010.63 (s, 1H); N5: PADYSIORFH07ISS

Exanpl e BN was prepared using procedures simlar to those used to prepare
Exanpl e A, except that Conpound 2 whiH.reacted directly wi th 1-nmethyl pi perazi ne
(i.e., brom nation of the 8-pgositi ofnthe pining ring was not carried out).
N BNr) 15 "H-NVR (DVBSO) 8: & 04 (9| >0r83-7.17 (m 6H), 5.24 (s, 2H), 4.31
(t, J--4.5Hz, 2H), 3.60 (t, =46 : , 3.46 (s, 2H), 3.27 (s, 3H,
2.75-2.30 (m 8H), 2.40 (s, 3H. M 412 (Nd imlarly, Exanple BO was
prepared using procedures simlar tBJth@ prepare Exanple A, except

t hat Conmpound 2 was reacted directly wi t h™>>W 2009/ 005687PCT/ 1i S2008/ 007955

pyrrol | ol e NARad L3 DRI T 5PRR) B 2 106 T 508 (s "

1

~

carried o
3.31 (bm, 2H); 3.66-3.88 (m, 4H); 4.29-4.31 (d J= 6.0 Hz, 2H); 4.89, (s, 2H); 5.27 (bm,

1H); 7.35-7.50 (m, 4H); 10.45 (bs, 1H); 10.59 (s, 1H); MS: 410 (MH?").

Example BK was prepared using procedures similar to those used to prepare
Example BG, except that (tetrahydrofuran-2-yl)methanol was used in the first step

and that the reaction mixture reacted in a sealed tube at 94 °C for 2hrs.

NH,

NN

|)\/E\ OH
ey

10 'H NMR (300 MHz, d° DMSO) §: 1.58-2.01 (m, 8H), 2.87-3.17 (m, 2H), 3.37-3.35 (m,
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
15 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,
N XN
F S—0H
F3C )'\)I
o~ "N~ N
I
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"1-1-NMR (DMSO) 6:0.33-0.34 (m 21-1), 0.51-0.55 (m 2H), 1.20-1.23 (m 1H),
1.81-1.96 5(m 4H), 2.96-3.01 (m 2H), 3.25-3.28 (in, 2H), 4.15-4.29 (m 4H),
5.37 (s, 21MO20p94G%7 59 (m 4H), 8.54 (s, | H; M; 378CTNRIP8 00BNl es BP,
BQ BR, BS, and BT were prepared using procedures simlar to t hose used
to prepare] MRS MIEXgeEPMIME: 139r1r®l (ndi4bd), 3853118 RnALHEY, 371-B.32 (e, 10
appropriate amne for each of these exanples. 'H NWR (DVSO 8: 11.23 (br,
1H) 10. 62H}, ¢,30X ) 2H) 454 -479%86n,(4H), 483-7.52. (20 4Hhr10.48Hps, 14)810.649%5(s, H1); MS: 4. 32 (s,
4. 27?} J-4.5 Hz, 2H), 3.56 (t, J=4.5 Hz, 2H), 3.40-3.30 (m 2H), 3.23
(s '3H), 420MH)01 (m 21-1), 2.50-2.22 (m 4H). NB: 449 (M-1) 15 WO
2009/ 005687PCTJU82008/ 007955 11-1-NWMR (DMBO) 5: 10.63 (s, 1H), 9.94 (br, 2H),
7.49 7.34 (m 4H), 6.94 (br, 2H), 4.89 (s, 2H), 4.27 (t, J=4.5 Hz, 2H), 4.19

(s, 3. 99 fGmphs BM WdPprephbed wdimy pidcedulied sitnild to Hidse uded ¥o pFepard? - ME:

427 ( ) 5
Example BG, except that cyclopentanol was used in the first step.

NH,

QLT
o~ "N~ "N
TH-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 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).

NH,
NN

>

/O\/\O)I\N/ N

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, ]=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)

20 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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'H- NMR (DMSO) 8: 10.80 (s, 1H), 9.79 (br, 2H), 7.56-7.43 (m7.05 (br, 2H),
4.92 (s, 2H), 4.68-4.58 (m 2H), 4.28 (t, J=4.5 Hz, 2H), 3.83-3.45 (m 8H),
3.27 (s, 3HWO200990568 13 (m 2H), 2,99 (s, 3H), 2.20-2. POTUROPWUYISSNG: 442
(MHt) 10 114-NWVR (DMSO) 8: 11.41 (br, 1H), 10.75 (s 1H), 9.58 (br, 1H), 9.42
(br, 1H), pyrr6fdihe 3nd BRordihtion’ oﬂ-ﬁ‘le(@ﬁomﬂbﬂ of tfl’legﬂx ikdvas AoB&artied 2H), 4.30
(t, J=4.5 , 2H), 3.58 (t, J=4.5 , : 3. 0 rn 8H), 3.26 (s, 3H),
2.18-2, 100t 2H). Ms: 428 (MN 15 11 1 NAR (DVBO 5: 11.95 (br, 1H), 10.88
(s, 1H), 9.69 (br, 2H), 7.60-7.35 ( 4H), 7.20 (br, 2H), 4.90 (s, 2H), 4.38
(s, 2H), 4.32 (t, J=4.5 Hz, 2H), 3.592(t, J=4.5 Hz, 21-1), 3.55-3.10 (m 8H),
3.26 (s, 3H). M5! 414 NH) WD 20 87PCM S20081007955 Exanpl es BU
and BV were prepared using proceduteslsifrilar to those used to prepare Exanple
AC except that bis(cyclopro mePhyN ajri ne or cycl opr opyl met hanam ne was used

i nstead of pyrrolidine. NLN BO T::>

1H-NMR (DMSO) &: 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, 2H), 3.25-3.28 (m, 2H), 4.15-4.29 (m, 4H), 5.37 (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

10  appropriate amine for each of these examples.

NH.

TH-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, ]=4.5 Hz, 2H), 3.56 (t, ]=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")

15

NH,

N OH

Tf o
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OH 0, 11, NV BU 511-1-NMR (DMSO) 8: 10.46 (br, 1H), 7.60-7.33 (m 4H), 6.80 (br,
2H), 4.93 (s, 2H), 4.39 (d, J=4.5 Hz, 2H), 4.29 (t, J=4.8 Hz, 2H), 3.98

(g, 1=6.6 Hz WOMOI0BEg (t 1=4.51 1z, 2H), 3.26 (s, 3H) PCEUBKISOERS (m 4H),
1.12 (t, 1-6.9 Hz, 3H), 120105(m 2H), 0.62-0.53 (m 4H), 0.38-0.28 (m
4H) . Ms: MMNH(DMs@Qs 1R%3 ,HEYMRO4 ?%@{)874997 34 m), 3@)4 éb17251@,-47.8928 (m 4H),
6.71 (br, 21-1), Ig)427t J=4.5 Hz, 2H) 3.93 (m 4H), 3.58
(t, J=4.5(s2H), 31—37 (t3—‘25H2$2H$H)19(2 42), 2.992q(Jr18.2 Hyz, ZH)IB57(dt J743¥,9 Hz, 3H),
1.15-1.00 (m 0.58-0 m2H) 0.35-0.29 (m 2H), Ms: 427 (MW
15Exanpl eZE Srp%@pé’i%éz% procedures simlar to those used to prepare
Exanpl e AC except that 4-(brononethyl)benzonitrile is used to al kyl ate
Compound 1 instead of 3-(brononethyl)benzonitrile, and subsequently, the
correspondi ng anal og of Conpound 8 5 hydrolyzed to

44( 6- ai ni no- 8- hydr oxy-2-(2- netho y) - 9H puri n-9-yl ) net hyl ) benzonitrile
W t hout reaction wth et hylo\Zg\ionge Hhe corresponding
4- ((6-am no- 8- hydr oxy- 2- ( 2~ et hdXyethoxy) - 9Hpur i n- 9-yl ) net hyl ) benzal dehyde was
the reacted with pyrrolidine. BR N :

N

1H-NMR (DMSO) &: 10.80 (s, 1H), 9.79 (br, 2H), 7.56-7.43 (m, 4H), 7.05 (br, 2H), 4.92

5

(s, 2H), 4.68-4.58 (m, 2H), 4.28 (t, J=4.5 Hz, 2H), 3.83-3.45 (m, 8H), 3.27 (s, 3H), 3.22-

3.13 (m, 2H), 2.99 (s, 3H), 2.20-2.12 (m, 2H). MS: 442 (MH>)
NH,

N
»—OH
/o\/\o)l\N/ N>_

1H-NMR (DMSO) 8: 11.41 (br, 1H), 10.75 (s, 1H), 9.58 (br, 1H), 9.42 (br, 1H), 7.60-7.34

10

(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")

NH,

»—OH
/O\/\ >_

) ' Hcmﬂ

"H-NMR (DMSO) 8: 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, ]=4.5 Hz, 2H), 3.59 (t, ]=4.5 Hz, 2H), 3.55-3.10
(m, 8H), 3.26 (s, 3H). MS: 414 (MH?)
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WO 2009/ 005687PCTI US2008/ 007955 1H NMR (300 M1z, DMSO) 6: 1.82-1.99 (m 4H),
3.01-3.03 (m 2H), 3.24-3.28 (m 5H), 3.59 (t, 2H), 4.28-4.31 (m 4H), 4.90
(s, 2H), 7.340720088056%7 4H), 10.59 (bs, 2H); Ms: 399 5 TPRVURMPHIILF Assay
protocol A HEK293 Assay 1. Cell culture: HEK293 cells stably transfected

Wi th the huMArExEHlegBURArAIE Vay i gréjirelifsiiy prodauiirb Sintilhgith @as@ise@pOT t er

pl asm d were obtained fromlnvivogen (San 10 Di ego, CA). DVEM Fl 2 nmedi um

fetal boviogrepereinaffBSAC Pawrptthalt bistSicloppopyiyeitilf PemeSdr ep) , Bl asticidin and
Zeocine were fromlInvitrogen (Carlsbad, CA). The HEK293/ TLR7/ Luci ferase cel |

li ne was @mrpazk%hwwws#wﬁngstg@%fgyrtrﬁledeK293/ 1LR7 cells with the
pNiFty plasmd. Cells were grown in$he DVEM F12 medi um w th 10%

heat -i nacti vated FBS, suppl enented th/IX Pen- St rep, 10 pg/nmL 15 Blasticidin
and 5 pg/ nL Zeocin. 2. Assay procedu che determ nati on of the EC50 and
Emax val ues of TLR7 agoni st@<jin. r assay, 20 pL of 2X test
concentration of serial diluted Co ungd in cell pulture nediumwas added to
each well of a white, clear-bottonmeguy384- c8ll culture plate from Com ng
(Corning, NY). To this plate, 20 pL of ce ul t\m-n{]rredi um contai ning 12, 000
HEK293/1'I .R7/Luciferase cells was dispensed to each well. The plate was then
pl acedb i anMARa(D(MS(()B&Z 1Q.4a1(bir, 5%),(1’.&) 7 38 ¢mi, 4k [6e80er, 261), 298&y 2H) Af.3%r t he

i ncubati on, fltlg of the pre-m xed lysis buffer/luciferase substrate solution

was di spe(ﬂséfcﬂ 3 oZIé)aéRQ’V(bIJH 8 Tkeleyﬁ B (qui-bérHe.2X)), 308 (4 IrdiF Hreadid), substrat e
3.26 (s, 3H), 3.05-2.84 (m, 4H), 1.12 (t, J=6.9 Hz, 3H), 1.20-1.05 (m, 2H), 0.62-0.53 (m,

4H), 0.38-0.28 (m, 4H). MS: 481 (MH?)

o )I S>—0H
. S

'H-NMR (DMSO) &: 9.14 (br, 2H), 7.50-7.28 (m, 4H), 6.71 (br, 2H), 4.92 (s, 2H), 4.27 (t,
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, ]=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)

15 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

20 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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25 was obtained from Pronmega (Madison, W) and they were mxed at 2:3 (v/v)
ratio WD 2009/ 00500PCT/ US2008/ 007955 i medi ately prior to use. After 10

m nutes of i‘WeAWAPIeH at room tenperature, the | um nesc@REFSHPHWASwas
measured using a VictorLight plate reader (Perkin Elnmer, Wellesley, MA) wth
an integration tinme of 0.1 second® per sanple. Data anal ysis was perforned
with Prismsoftware from GyaphPad > Hego, CA) using a single site

bi ndi ng al gorithm The maxi sN na m each test conpound (Ema..) was
normal i zed with the maxi mum si na\lx,(or itive control, Resiquinod, on
each plate. The concentration of a conpou at\ corresponds to 50% of the
maxi mum signal is defined as the ECs WThe conpounds of the present invention
have | 1'Cv EC50 values (pM in the 10 range of ab 0.01 to about 1000, or
about 0.1 to about 500, or about 1 to about 300, or about 0.1 to about 200,
or about MNMB(&%MHZLWS@Dbab%ﬂ 99 {my, $HTh B3 GD(MHH), 324-33%m &bBut 500, or

| ess than ut_ 400 t han a t_300, s .t 2 or |ess
t han abou‘?‘%%gtoszr‘q @{ )36891(5?} D, or Véégmt ﬁéﬁl 1295’%3'8 %gﬁu%’ﬁ gggss t han
about 10. v PBMC Assay Assays wer e conducted to determ ne cytol cine

sti nmul atig a?t 24 hours from human Peripheral Bl ood Mononucl ear Cell (PMBC)
usi ng & heTcpReysHds: Rfsal gofgseNt i nvention. The assays were run in
duplicate, wih 8-point; half-l1og dilution curves. The conmpounds of the
present i AvEiEKZI3 Asae diluted from 10 pM DMSO 20sol ution. Cell supernatants
are assayed directly for IFNa and 1: 10 dilution for TNFa. The assays were
performedli n &&l ailhwe: f ashi on as described in Bioorg. Med. Chem Lett. 16,

4559, (2006). Specificall cryo-preserved PBMCs_were thawed and seeded 96
vel | pl at es WIIfI K299¢ 6tably fremsiefte wflgwﬁm@} TLRG Beneranfl & PNFHE PEMCS ver e

then i ncuﬁtk md Qibte fﬁ%}f%r&xedrepo Tégll_z?s(l)/m were g?au’u%cf %8 oun Of the 25

present invention were 4 poi n Vogﬁ‘ ? " og dilution
10 Diego, CA). DMEM/F12 medium, fetal bpy_me serum (FBS), Penicillin-Streptomycin

(Pen-Strep), Blasticidin and Zeocine were from Invitrogen (Carlsbad, CA). The

HEK293/TLR7/Luciferase cell line was constructed by transfecting stably the

HEK293/TLR?7 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
15  Blasticidin and 5 pug/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

.20 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% COz) and incubated for 2
days. After the incubation, 40 uL of the pre-mixed lysis buffer/luciferase substrate
solution was dispensed into each well. The lysis buffer (5X) and luciferase substrate

25  was obtained from Promega (Madison, WI) and they were mixed at 2:3 (v/v) ratio
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titration. The plates were incubated at 37C and 5% CO2 for 24 hours and then
spirtned at 1200r}3m for 10mn, which was foll owed by collecting supernatant
and storing WR@'8aHes7at - 80C. Cytol dne secretion was as$&JRE2MHUASEur ni nex and
WO 2009/ 005687PCTJUS2008/ 007955 Upstate nultiplex kits, using a Lum nex

anal ysi s imgkdiat@f priok kNusCraastervidl méndtes ofaneubipiond roes ttigeLpineetier at i on at
whi ch the conpound stinmul ated nmaxi mum | FN a producti on as determ ned using the
assay net hodinafrenes sighd veantpeasvded ufinglaeViptoabight platy esadieo (PankineElifel ECr nax

val ues (n in the 5range of about 0.1 to about 10, 000, or about 0.1 to about
1,000, or Etﬁyfd\’li\)tvuﬂaobmtegeoon&meaﬁcﬂjt sqsoRds BeLBRIC100, or about 0.1 to
about 10, or aIBout 0,1.to

| h b
000, or 1 55 ﬁ%ﬁnstyétﬁwm’f’mgtédl 8 fﬁﬁ#@%@f?‘?&%?a@t@@@e fhan about
500, ﬁ?&% g 5114%19151@511'[ % AthALGHE n300mu sibRSSol B gtOUt 200
I ess t out 0

or | ess ut 50, or less than a out

| ess thanccﬁhgutndlcnmaomdse@smbhaéu muheﬂiaxﬂhuhﬁﬁgnélﬂaﬂtmt}ﬁiﬁtwb cobxanpl es A G
0, F, J W'Y, A, Al, AQ AS, AU, AV, AW AZ, BE, BC, BH, and BM have

| FN ECmaxResfuiesd, wMeadi plags sThehamceabtpatiorbof a stimapoursd tadcomrdspoinds d¢mpound
"EPTESEN £33k o¥ the maximum aigna ¢ defined a5 the BCs )
The compounds of the present invention have HCV EC50 values (uM) in the

10  range of about 0.01 to about 1000, or about 0.1 to about 500, or about 0.1 to about 300,
or about 0.1 to about 200, or about 0.1 to about 100, or about 0.1 to about 50, or less
than about 500, or less than about 400, or less than about 300, or less than about 200,
or less than about 100, or less than about 50, or less than about 20, or less than about
10.

15 B. PBMC Assay

Assays were conducted to determine cytokine stimulation at 24 hours from

human Peripheral Blood Mononuclear Cell (PMBC) using the compounds of the
present invention. The assayo were run in duplicate, with 8-point, half-log dilution
curves. The compounds of the present invention were diluted from 10 uM DMSO

20  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 aItd
seeded 96 well plates with 750,000 cells/well in 190uL/well cell media. The PBMCs
were then incubated for 1 hour at 37°C at 5% CO:. Then, the compounds of the

25 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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la or a pharmaceutically acceptable salt thereof, wherein RI is -NR4fe wherein
R4 and |le, taken together with the nitrogen to which they are both attached,
form a het erb@y¥PROSeq| ect ed fromthe group consisting oPCTROZPHEIOESS | ky| |
substituted al kyl, carbocyclyl, substituted carbocyclyl, carbocyclyl al kyl,
substi t ut psedd ﬂao&ypleylla{skuémg arydrainiy lanaly kil sidtiurhé&t. arBN @Cydx value

het erocycl yl al kyl , substituted heterocyclyialkyl, -C(0)1le, -C(0)OR8, -

C(0) NR7128r &cS(rQ)cﬁmRMamecS(ICBrmmt wldch Qie-d&impound stim@afed-INGREIE@0) -
-S5(0)2-, -3(0) -, or a covalent bond; R3is allc substituted al kyl,

al kenyl , @tnrpdv@wrmmsqmmaﬁwmythe aéwgmtheé@ho‘éﬁ-| cynyl, heteroallcyl,

Car bocyol yi al kJFe <ametidsil Ab Biemipera it FRUECRaE el e M e ut e
het eroﬂ%&f{gepﬁ?%ﬁit‘(ﬂ@ &Uo%llt'ib!bo U aﬁg{?tséiw& t1&joB! E}B%:ukb.qlt G¥but R6 s

al kyl ken stituted al keny yny UtbStI t ut ed

al kynyl, by, ef Qlsddeyl.1 tosdm&t !l@OJbedeS@tt(BI apdiadt 10 ABOGY N b absMES bi t Ut ed
carboeyelyl car bocycl yl al kyl , substituted carbocyclyl al kyl heterocyclyl

substi t ut ebbthé)tleuooxbput Vlar léﬂsttbamaly@lgaoad) loyrllgss dharsatistt i300Q, @dléwﬂmmcycl yl al kyl ;

R7 and R8 are each independently 1-1, al kyl, substituted al kyl, carbocyclyl,
subst it ut ebptuép%wéqsyrhaWé5@|W|1%SKb@n akays 4P rqitless than MRYA0)Iafl kyl |

et or 3§§§|%?Eh RN TR R e R B0 I
Lhey #5© BOR00BIALAL010N G 15URAR) Lo, OF LUDBRSHL S ol BepRkapic! o 15

H, al stitute carbocycl yi st|tute carb

carbocycl lzi & KW, R, sebstAL m]eﬂc;arsbmyq&vl AW}AZ BEB, CBHCAM BMSRB&L i t ut ed
heterocyclyl heterocyclylalky or substituted heterocyclylalkyl or a

prodrug ntHI\éE(;mdalvalmsr(aIvt)gnéﬂessdyanabomﬁi do, nitro, alkyl, substituted al kyl,
hydi oxyl, am no, heteroal kyl, or substituted heteroal kyl; and

136



nis an integer fromO to 4. 2. The conpound of claim1l1, wherein -1 3-R3 is

- OCH2Cl1- 120CH3, - OCH2CH2CH3, - OCH2Cl1-12Cl-12CH3, -0-i-butyl, -0-cyclobtityl,
-0-cycl opentyl, -0OCl12-cycl opropyl, - OCH2-cycl obutyl, - OCH2CH2- cycl opropyl,

- OCH2C1- 12CH2C1- 120H, -OCH2CF3, - OCH2CH2CF3, - OCH2CH2C1- 12CF3, or
(tetrahydrofuran-2-yOrethoxy; and Itz is H The conpound of claitn |, wherein
124 is NNeR5 and R4 and R5, taken together with the nitrogen to which they are
both attached, forma heterocycle selected fromthe group consisting of: 4,
The conpoundVigft iscllaimed:3 wherein --L3-R3 is - OCH2CH2CH2CH3, - OCH2CH20C113,

-00- 12CH2CF3, - OCH2CH2CH2CH2OH, or - OCH2-eycl opropyl. 5. A compound sel ected

fromthe group consisting of: hl H0 r- N!----- kr---- NO ---."--0ONN
1. A compound represented by Formula Ia:
NH,

)j: N—0—R2

SN (R,

L
R4

Ia
or a pharmaceutically acceptable salt thereof, wherein:
R!is -NR*R’ wherein R* and R®, taken together with the nitrogen to which they

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

"m0 0L 0.

O

NN Ay éLN i

sf\\ JJF’J\N\
N . oPF

R? is H, alkyl, substituted alkyl, carbocyclyl, substituted cérbocyclyl,

T

//—Z

carbocyclylalkyl, substituted carbocyclylalkyl, arylalkyl, substituted arylalkyl,
heterocyclylalkyl, substituted heterocyclylalkyl, -C(O)R®, -C(O)ORS, -
C(O)NR'R®, —S(0),0R’, or —S(0);NR'R?;

L} is =NH-, -O-, -S-, -N(R*)C(O)-, -S(O);-, -S(O) -, or a covalent bond;
3 is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
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carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl;

R® is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, heteroalkyl, substituted heteroalkyl, carbocyclyl, substituted
carbocyclyl, carbocyclylalkyl, substituted carbocyclylalkyl, heterocyelyl,
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 R3, 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, or a prodrug
moiety;

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

n is an integer from 0 to 4.

2. The compound of claim I, wherein L3R is -OCH,CH,0CHj3;, -OCH,CH,CH;, -
OCH,CH,CH,CH3j, -O-i-butyl, -O-cyclobutyl, -O-cyclopentyl, -OCH,-cyclopropyl, -
OCH,-cyclobutyl, -OCH,CH,-cyclopropyl, -OCH,CH,CH,CH,OH, -OCH,CF5, -
OCH,CH,CF3, -OCH,CH,CH,CF;, or (tetrahydrofuran-2-yl)methoxy; and

R? is H.

3. The compound of claim 1, 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:
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4, The compound of claim 3 wherein —L*-R’ is -OCH,CH,CH,CHs,
-OCH,CH,0CHs, -OCH,CH,CFs, -OCH,CH,CH,CH,0H, or -OCH,-cyclopropyl.

5. A compound selected from the group consisting of:
NH,
e >
»—0

;

2

NH2 NH2

A)\/E 7oH /\N\ /\/\OA)I 7 on

” g

NH,
NH2 N
N~
»—O0H
l ) >—oH - \/\O/kN/ N
. ﬁ@ O
F
F
FE
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or pharmaceutically acceptable salts, and/or esters thereof. 6. The conpound of
claiml or a pharnmaceutically acceptable salt, and/or ester thereof, wherein:
-L3-R3 is 40CH2C1-120C113, -0C112CH2CH3, -0C1-12CH2CH2CH3, -0-i-butyl, -0-
cycl obutyl, -0-cyclopcntyl, -OCH2-cyclopropyl, -0OCH2-cyclobutyl, -

OCH2CH2- cycl opr opyl, -OCH2CH2CH2CH20OH, - OCH2CF3, - OCH2CH2CF3, - OCH2CH2CH2C. F1,
or (tetrahydrofuran-2-yOrethosY; R2 is H nis O; R is -NRAR5; and R4 and
R5, taken together with the nitrogen to which they are both attached, forma
het er ocycl e sel ected "ﬁzomthe group consi sti ng of: srel\FM,-J and

\
)\ >—0H )N\, | N\>—0H
O
N - F
@ g
NH
NH, 0 2 \
N™ X
X 5o
| D—oOH @ A 2
/O\/\O)\\N N>_ NQ (9] N N
F
NH; NH,
P N\>—0H N N\>—0H
AN NF N 0\/\O/J\N/ N
0 R0
NH,
N
o PP N>—OH NH,
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7. The conpound of claim6 wherein -L3-R3 is - OCH2CH2CH2CH3, - OCH2CH2OCH3,
- OCH2C112CF3, - OCH2CH2CH2C1420H, or -OCH2-cycl opropyl. S.The conpound of
clain? wherein -L3-R3 is -OCH2CH2CH2CH3. 9. The conpound of claim8 wherein
R4 and R5, taken together with the nitrogen to which they are both attached
forma heterocycle selected fromthe group consisting of: Nr and 10. The

conpound of claim1l selected fromthe group consisting of: NH2 or a
pharmaceutically acceptable salt thereof. 11. A pharnaceutical conposition
conpri si ng; NH, NH,
N N}—OH _EL\\ %*—OH
/O\/\O/“\N/ N \I/\O N/ N
\° O
NHZ NHZ
N>_ N N>—OH
| OH I
/O\/\O/I\N/ N /O\/\OJ\N N
Cl ’ ?
NHZ NH2
- -
| COH | S—0H
HO\/\/\O/I\N/ N QO/I\N
oS o0

O @
(7
NH,
| >—OH N
/O\/“b/kN N NTS S—0H
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at | east one conmpound of claim1, or a pharmaceutically acceptable salt,and/or
ester thereof; and a pharnaceutically acceptable carrier or excipient. 12. The
pharmaceutical conposition of claim11l, further conprising: at |east one

addi tional active agent. 13. The pharmaceutical conposition of claim 12,
wherein: the at |east one additional active agent is selected fromthe group
consisting of interferons, ribavirin, 1 CV NS3 protease inhibitors,

al pha- gl ucosi dase i nhi bitors, hepatoprotectants, nucl eoside or nucleotide

i nhi bitors of |iCV NS5B ot ynerase, non-nucl eoside inhibitors of HCV NS5B

pol ynmerasc, HCV NSHA i np 'hgrs, TLR-7 agoMitets, gyclophillin inhibitors, 11CV
1RES i nhibitors, Rh rnggoﬂ i He enhancef sy, and Qﬁhﬁr\drugs for treating
1-1CV, or m xturesXth@redf. 4. Thq)pharqgggij?x@ clonposi tion of claim 13,
wherein the at |east one additional actioveNigeht is selected fromthe group
consi sting of: (13 )t erf erons sel ected/fromthe group consisting of
pegyl ated rl FN-al pha 2b, ‘p€gyl ated r| FN-al c{@ a, rlFN-al pha 2b, HFN al pha 2a,
interferon alpha, interfergn alfacon-1, intetferon al pha-nl, interferon

al pha-n3, interferon-bet/aNinterferon-onega, a Qgﬁéerferon al pha- 2b

(Al buferon), IFN al pha- L, BLX-883, DA-3021, cosylated interferon

al pha-2b, PEG Tufergen, PEGylated interferon |anbda-1, bel erofon, and mi xtures
t her eof ; (2) bavirin; (3mwycv NS3 protease inhibitors and;

(4) alpha-glucosiq@éﬁl?éLPhibitors; &;é hepal opr ot ect ant s; (6)
nucl eosi de or nucl kot i de™i%thi bitors of é?ﬂ pol yner ase; (7)
non-nucleosixyfﬁ\ﬁﬁgbitoﬂs of HCMONBEEb;EL agg; (8) 1-1CV NS5A inhibitors;

) | O
NH,

.
A\/\O)\\N sy

O
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(9) TLR-7 agonists; (10) cyclophillin inhibitors; (1.1) HCV IRES inhibitors,
(12) phi macoki neti c enhancers; and (13) other drugs for treating HCV
sel ected fromthe group consisting of thynosin alpha |, nitazoxani de,
virostat, altirex, actilong, civacir, tarvaein, Bavituximb, Oglufanide,
meri mepodi b, and m xtures thereof. 15. A conbinati on pharmaceutical agent
conprising: a) a first pharmaceutical conposition conprising a conpound of
claim1l1, or a pharmaceutically acceptable salt, or ester thereof; and b) a
second phar maceuti cal Ntonpositi on conprising™t | east one additional active
agent sel ected fromy or oup consi sting of 4 ferons, ribavirin, HCV NS3
pr ot ease inhi@%%g{qﬁLal H%?@Hucosidaiﬁ 1 i nhi 't8r§¥1hepatoprotectants,

nucl eosi de of cT@otWdeNi nhi bi t or s “of ~HCY NS5B pol ynmer ase, non-nucl eosi de

i nhi bitors of FICV NS5B_pol ynerase, HCV NS5A inabfbitors, TLR-7 agoni sts,

cyclophillin inhibit HCV I RES inhibitors, annaeoki neti ¢ enhancers, and
ot her drugs for treatl HCV, ror m xtures t here
~N
NH, NH,
NTX—N N N
Lo~y hal oL oM

N N>_ o N N>_ d
O 0O
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NH, NH,
N
N7 N\ | \>—OH
/O\/\O/mN/ N>—OH /O\/\OAN N
N NH
7 s
NH., 0 NH,
QR -
o] OH
/\/\O/J\\N N /\/\O/J\\N N

NH, o
N o
Ny -
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NH, NH,
N N
N N
| S—0H | Y0
O
N N
o)\NH o)\NH
) L\ B and
NH,
N N\>_
| OH
/\/\OJ\N/ N
O
or pharmaceutically acceptable salts, and/or esters thereof.
6. The compound of claim 1 or a pharmaceutically acceptable salt, and/or ester

thereof, wherein:

~L*-R* is -OCH,CH,0CHj, -OCH,CH,CH3, -OCH,CH,CH,CHj, -O-i-butyl, -O-
cyclobutyl, -O-cyclopentyl, -OCH,-cyclopropyl, -OCH,-cyclobutyl, -
OCH,CHj,-cyclopropyl, -OCH,CH,CH,CH,0OH, -OCH,CF3, -OCH,CH,CF3,
-OCH,CH;CH,CFj, or (tetrahydrofuran-2-yl)methoxy;

R%is H;
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nis 0;
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:

:f“\rrj | H‘J\D | H‘J\U
A N #
UF , Q/and U\

7. The compound of claim 6 wherein —-L*-R? is -OCH,CH,CH,CHj,
-OCH,CH,0CHj3, -OCH,CH,CF;, -OCH,CH,CH,CH,0H, or -OCH,-cyclopropyl.

8. The compound of claim 7 wherein ~L*-R? is -OCH,CH,CH,CH.

9. The compound of claim 8 wherein R* and R®, taken together with the nitrogen to

which they are both attached form a heterocycle selected from the group consisting of:

JJJJ\"D HJJ\D :"J\'\O andﬂf\U\'

10.  The compound of claim 1 selected from the group consisting of:
NH,
OH
NH2 /\/\\O*\N N

or a pharmaceutically acceptable salt thereof.
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11. A pharmaceutical composition comprising;
at least one compound of claim 1, or a pharmaceutically acceptable salt, and/or
ester thereof; and

a pharmaceutically acceptable carrier or excipient.

12. The pharmaceutical composition of claim 11, further comprising:

at least one additional active agent.

13.  The pharmaceutical composition of claim 12, wherein:
the at least one additional active agent is selected from the group consisting of
interferons, ribavirin, 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 NSS5A inhibitors, TLR-7 agonists, cyclophillin inhibitors, HCV IRES
inhibitors, pharmacokinetic enhancers, and other drugs for treating HCV, or

mixtures thereof.

14.  The pharmaceutical composition of claim 13, wherein the at least one additional
active agent is selected from the group consisting of:

(1) interferons selected from the group consisting of pegylated rIFN-alpha 2b,
pegylated rIFN-alpha 2a, rIFN-~alpha 2b, rIFN-alpha 2a, interferon alpha, interferon
alfacon-1, interferon alpha-nl, interferon alpha-n3, interferon-beta, interferon-omega,
albinterferon alpha-2b (Albuferon), IFN alpha-2b XL, BLX-883, DA-3021, glycosylated
interferon alpha-2b, PEG-Infergen, PEGylated interferon lambda-1, belerofon, and
mixtures thereof;

(2) ribavirin;

(3) HCV NS3 protease inhibitors and;

(4) alpha-glucosidase 1 inhibitors;

(5) hepatoprotectants;

(6) nucleoside or nucleotide inhibitors of HCV NS5B polymerase;

(7) non-nucleoside inhibitors of HCV NS5B polymerase;
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(8) HCV NSS5A inhibitors;

(9) TLR-7 agonists;

(10) cyclophillin inhibitors;

(11) HCV IRES inhibitors,

(12) pharmacokinetic enhancers; and

(13) other drugs for treating HCV selected from the group consisting of thymosin
alpha 1, nitazoxanide, virostat, altirex, actilon®, civacir, tarvacin, Bavituximab,

Oglufanide, merimepodib, and mixtures thereof.

15. A combination pharmaceutical agent comprising:

a) a first pharmaceutical composition comprising a compound of claim 1, or
a pharmaceutically acceptable salt, or ester thereof; and

b) a second pharmaceutical composition comprising at least one additional
active agent selected from the group consisting of interferons, ribavirin,
HCV NS3 protease inhibitors, alpha-glucosidase [ inhibitors,
hepatoprotectants, nucleoside or nucleotide inhibitors of HCV NS5B
polymerase, non-nucleoside inhibitors of HCV NS5B polymerase, HCV
NSS5A inhibitors, TLR-7 agonists, cyclophillin inhibitors, HCV IRES
inhibitors, pharmacokinetic enhancers, and other drugs for treating HCV,

or mixtures thereof.
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