HYDROXY SUBSTI TUTED | -1 M DAZOPYRI DI.NES AND METHODS
CROSS REFERENCE TO RELATED APPLI CATI ONS The present

WO paoeforsion clains priority to U S. Provisi onal PCT/US2006/034427
Application Serial No. 60/713,704, filed Septenber 2,
2005, which is incorporated herein by reference.
BACKGROUND Certai n conpounds have been found to be
useful as inmune response nodifiers (I RMs), rendering
t hemprefsty SuUBSMeUTTER ARNMIDAZEP YRIDBIBS AND METHODS
di sorders. However, there continues to be interest in
and a need for conpounds that have the ability to

nodul at e ' e by [ t oki ne
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It DRsplesNt RRRALSOsAEh fiarite & US. Pradidiyehl dxpyptitation Serial No.

H-inid%zo 4, 5-c] pyridin-4-arnines nodul ate cyt ki ne
60/p] & fikessFeptermber @n d00ds piich is incernoraedhereinyaistarenee.

provi des conpounds, which are of the follow ng

Formulas I, Il, and I11: I Il Illwherein R, RA RB

G5 and G are as defi nG@ACEGRQUIEDd phar naceutical ly

acceptabl e salts thereof, The .co nds or salts of ..
For &&itaia CPlpppqlr}ds Have {)qqn fgy tlgg)é.flggi%ggs AN e SPNSe modifiers

(I ] I%n(‘?é?ﬁllg't éﬁnh‘é’eﬂﬁﬁ%@fr@atﬁ%ﬁm‘ﬂ BBy DINRESS SHOReBer; there
I nduce t Iosynthesis or production of one or nore
contiptieskiorteshtesastlinatnd ermeied forreothpoads thatdavertherabilite spoadelate the
. when adninistereq.to anigal%. Iq SQIEe ngodinents,
MRS ERATSS:dPY 'BATEON G CHOKIRE LIPSy BEHS BeO B B | y
useful as immune response nodifiers due to their

ability to selectiveg¥ i nduce interferon (a) (IFNa),
thus provi di ng aShBMMARY QFeFHEIMYSIRWHON hat al so

I ndyce pro-inflan r j o - 1 :
 natl g B8 e RS F ) paRES- U st P Bfigh Phmines
modlatealyidlike/bibSymimisl dh eneyspely the phésestintdizivhproméescompounds,

t he comgounds_useful in_ the ireatnent of a variety of
whichseg of hadoliaydng derlag]. IhpadHees and neopl astic
di seases, that are responamgf to
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such changes in the i mune response. |n another

aspect, the present invention al so provides
w@b@nroesieut i cal conpositions containing the con@DUSINE6/034427

of Formulas I, |1, and/or 1I11, and nethods of inducing

cyt oki ne biosynthesis in animal cells, selectively

i nducing IFN-ain animal cells, treating a vira

di sease in an animal, and/or treating a neoplastic

di sease in an animal by adm nistering to the anjnal
whetata Kr RyoRe, Gofpéae Brdetned by mEspiampqeutiggiy aseepable

| 1l d/ or pharmaceutically acceptable salts thereof.
Salﬁsﬁl1e§%%?he_r aspect, the invention provides nethods of
sy nThessdpaiads besatis mf dotislaol, [Eandill as useful hs IRIviel did to their

n . . .
abifide snads e}?ér ”;&hgfg%e fosya g@;@:‘gﬁg&wgﬂ? ke 5 Qstls['ﬁza'rgdu%gpn of

ond &%Bre%gft)‘i(ine@?&d'& Swide P& Bate MEnH#S8E response when administered
I nterchangeably. The terns "conprising” and variations

to dnfieplsoin stmeambédiments, ¢anpavindgomsalisn phomhda beanthesespecially
terns appear in the. I pt] | ai . . The, ab

s g gt eSRENSBRL A G hEBADNEY oty 2 Ry Biteron

(a)gﬁnﬁl@-reoc?[,gﬁlug?miﬂh e hesat (SeRRRITRAES Bkt eﬂycﬁi_%l_ﬁzhl\éce pro-inflammatory

ntation of the present ‘i nvention.
cytdkines {epd. [TONF-thart thatdhaeprordfanpaatoiyceytelihss athighot leveélss The

illustrative epbodi nents.. GQujdance is also Vi
i B P QAP CE S B s sraBe Copmpehel SnhOM B eqtpent of
a VRbty Q¥ Sorkdiidtsath B iral ldise@R6 And ASIPRREE diskiMRs,[tB&iak@fbsponsive to
['1st serves only as a representative group and shoul d

suahathahgesiimtheripmaungdesponsm excl usi ve |i st. DETAI LED

e P, BRI T o R BSOS s gposins
conthifidgahé exvhpende oFRb@sulhs I, [T, andoolll, khd mietHdds of Eluting cytokine
biosynthesis in animal cells, selectively inducing IFN-o, in animal cells, treating a viral
disease in an animal, and/or treating a neoplastic disease in an animal by administering to
the animal one or more compounds of the Formulas I, II, and/or III, and/or
pharmaceutically acceptable salts thereof.

In another aspect, the invention provides methods of synthesizing the compounds
of Formulas I, 11, and III and intermediate compounds useful in the synthesis of these
compounds.

As used herein, "a", "an", "the", "at least one", and "one or more" are used
interchangeably.

The terms "comprising" and variations thereof do not have a limiting meaning
where these terms appear in the description and claims.

The above summary of the present invention is not intended to describe each
disclosed embodiment or every implementation of the present invention. The description
that follows more particularly exemplifies illustrative embodiments. Guidance is also
provided herein through lists of examples, which can be used in various combinations. In
each instance, the recited list serves only as a representative group and should not be

interpreted as an exclusive list.
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wherein Ri, RA, RB @, and G are as defined bel ow, and

phar maceutically acceptable salts thereof. In one
wepdvos2srent , the present invention provides a PONPS2NE034427

of the followwng Formula I : | wherein: RAand RB are

each i ndependently selected fromthe group consisting

of : hydr ogen, hal ogen, al kenyl, amno, -Rn, -ORii,

-S-Rn, and N(R9)(Rn); Rn is selected fromthe group

consi sting_of al al koxyal kyl enyl ,

8 AV SRS SRIPTHONIOF 3 vwﬁm%mwamww OF THE
heteroarylalkylenyl het ‘fﬁﬁf , and
heterocyclylalkylenyl, eac whi ch is unsubstituted

or ‘Shdsiesdntiirodntioh moeides compainds bs thetfoldowing Formulas 1, II, and I1I;
i ndependently sel ected fr the group consisting of

al kyl ; al koxy; hydroxy; h oxyal kyl ; aryl; aryl oxy;

aryl al kyl eneoxy; heter oq{] s—Net er oar yl oxy;
het er oar yl al kyl eneoxy; l o en}‘ﬂaﬂoalkyl hal oal koxy;
mercapto; nitro; cyand% § yclyl; am no;

al kyl am no; di al kyl am no; RI n the case of al kyl,
het erocycl yl, and heter ocyC“I yI al kyl enyl, oxo; R9a is
sel ected fromthe group consjsting of hydrogen and
C-4 alkyl; R is selected fromthe group consisting
of: -R4 5 -X-R4, HN’G‘

NN
| | >—oH
Ry N\

Ra Ry

wherein R, Ra, Rp, G, and G, are as defined below; and pharmaceutically acceptable
salts thereof.

In one embodiment, the present invention provides a compound of the following

FormulaI:
NH,
N XN
| S>—0H
ZN
Ra R,
I
wherein:

Ry and Rg are each independently selected from the group consisting of:
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-X-Y-R4 -X-Y-X-Y-R4, -X-R5, -N(RO-QR 4, -N(RO X

1-R53; X is selected fromthe group consisting of
wa@bdoylozsieg al kenyl ene, al kynyl ene, aryl ene, PCT/US2006/034427

het eroaryl ene, and heterocycl yl ene wherein the

al kyl ene, al kenyl ene, and al kynyl ene groups can be

optionally interrupted or term nated by aryl ene,

het er oarldes@enpr heterocyclyl ene and optionally

interrupted by one or nore -O groups; Xi is C2-20

al kyl enehialogens sel ect ed fromthe group consisting

of 1-O, 48(Q0-2-, -S(O2-N(R8)-, -C(R6)-, -C(Re)-O,

-0-C(R 6)-,-0-Q(Q -0, -N(Rs)-Q, -C(R6)-N(R8)-,

-0-C(Re)arhinR, 8) -, -C(Re)-N(OR9)-, -0-N=C(R 4)-,

-0=NOR8)-, -CH(-N(-O-R8)-QR4)-, Yi is selected

fromthe‘lﬁlhoup consisting of -0-, -S(O) O0-2-,

-S(O 2-NRR);,» -N(Rs)-Q, -C(Re)-N(R8)-, -0-C(Re)-N(R

8)-, andRl" I's selected fromthe group consisting of
hydr ogen;S-Rii; 2@l al kyl ,
“NRoa)R11);

R is selected from the group consisting of alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, aryl, arylalkylenyl, heteroaryl, heteroarylalkylenyl, heterocyclyl, and
heterocyclylalkylenyl, each of which is unsubstituted or substituted by one or more
substituents independently selected from the group consisting of alkyl; alkoxy; hydroxy;
hydroxyalkyl; aryl; aryloxy; arylalkyleneoxy; heteroaryl; heteroaryloxy;
heteroarylalkyleneoxy; halogen; haloalkyl; haloalkoxy; mercapto; nitro; cyano;
heterocyclyl; amino; alkylamino; dialkylamino; and, in the case of alkyl, heterocyclyl, and
heterocyclylalkylenyl, oxo;

Ro, is selected from the group consisting of hydrogen and Cj.4 alkyl;

R, is selected from the group consisting of:

R4,

-X-Ra,

-X-Y-Ra4,
-X-Y-X-Y-Ry,

-X-Rs,

-N(R)-Q-Rq,
-N(R{")-X;-Y-R4, and
-N(R)-X1-Rsa;

X is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or more -O- groups;

X is Cypo alkylene;

Y is selected from the group consisting of:

-4 -



hydr oxy- C2- 2o0al kyl enyl, and al koxy-C2-20 al kyl enyl; R4

is selected fromthe group consisting of hydrogen,
wa@bkdogh2sizd kenyl , al kynyl, aryl, aryl al kyl enyl , PCT/US2006/034427

aryl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,

het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl ,
al kyl het eroaryl enyl, and heterocyclyl wherein the
al kyl, al®enyl, al kynyl, aryl, arylal kyl enyl
aryloxyal%g#enyl, al kyl aryl enyl, heteroaryl,

het er oary )k%kenyl het er oar yl oxyal kyl enyl ,
al kyl het eg ng@yl and heterocyclyl groups can be
unsubstitu d or “subst i t ut ed by one or nore
subst i t uefRs)4, ndependent |y sel ected fromthe group
consi stin agﬁéflkyl; al koxy; hydroxyal kyl ; hal oal kyl ;
haloalkoig al bgen; nitro; hydroxy; nercapto; cyano;
aryl; arybay®e)-aryl al kyl eneoxy; heteroaryl;
heteroarylo§£HTheteroarylalkyleneoxy, heterocyclyl
am no; al® Gro; di al kyl am no;

(dlalkylaﬁr )<l Kyl eneoxy; and, in the case of alkyl,
al kenyl :§@(€ and heterocyclyl, oxo; R5 is
sel ect ed Cﬁhﬁﬂqng)group consisting of: Rba is selected
fromthe gr con |st|ng of: R6 is selected fromthe
group coh@ﬁgﬁfhﬁKB $#>0 and =S; R7 is C2-7 al kyl ene; R8
i's seIectC§R5 @ﬁﬁze group consisting of hydrogen, Cil-
0 al kyl enyl, hydroxy-C -io alkyl enyl,

Cl- 10 al koXyRe)-al kyl enyl, aryl -G -io al kyl enyl, and
heteroaryéﬁgi-ﬁ% al kylenyl; Ris selected fromthe
group consi TEiHYof hydrogen and alkyl; RO is

C3- 8alkyL@€fq Rk, sel ected fromthe group conS|st|ng

-, -S(00-2-, and-NC-Q R4)-; Alis

selected @Fﬁﬁﬂ& ﬁbﬁ@,con3|st|ng of -0, -S(O O0-2-,
-NC-Q R4) - -CH2-; Qis selected fromthe group
consi stin of aabend, -C(R6)-, -C(R6)-C(R6)-5-S(0O
2 e APINNRS) W, - S(Q2NR 8) -, - ARY)-O.,

-C(R6) S, C(Re) N( OR 9) Vis selected fromthe
group conS|st|n -C(R 6) - -O-C(R 6)-, -N(Rs)-C(R

6)-, and —N-CR /;7‘
—N— R77—Q—-
N

wor-f F
€

10 .
>

Y, is selected from the group consisting of -O-, -S(0)g.2-, -S(0)2-N(Rg)-,

-N(Rs)-Q-, -C(Rg)-N(Rs)-, -O-C(R¢)-N(Rs)-, and ;
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-S(O 2- ; Wis selected fromthe group consisting of
a bond, -C(O-, and -S(O -; and a and b are

w0 pabefoesident |y integers from1l to 6 with the pPOWIUSI06/034427
that a + b is < 7; or a pharnmaceutically acceptable
salt thereof. In one enbodi nent, the present invention
provides a conpound of the follow ng Fornula Il, which

I's &0 sledte frbm tﬂ@@l’o@ reons@mg%ﬁ@h@@é@d:lfzt; L, he
hy%Doup consi sting o O-R, a-amno

ByriCaoedllyyleny, @aﬁﬁlﬂﬁw gzoaldsc/b)ly R C(O) NR)R,

N‘zfs Qeléé’aed féﬁ'@ﬁ%y%@rﬁ%n% gfpﬁn’&% Ing %‘% é%égl) ik kynyl, aryl,

arﬁﬁkﬁem}&ﬁ?rfyfolagkmlkﬂen%[ ﬂk]lsblaﬁ}dérgill E)Hetd’ﬂgiryh‘ h@erda@ylﬁlﬂ(&lﬁhyl
CyCl O a en an enz eac
hets@ apretEdeie i’ aliolheigtylany eag hﬁyr%ﬁ@ybwh%methe i kyl, atkenyl,

e B B B P RS by

het@fbaﬁyldkk}y:hyl &ter@ala)ﬂdoqmygylmy Ialkyﬂeat@oa:rake;ay], ami het&ro@yclyMgroups

heter I-C| 4 al ky |en
cargix)q(%sgﬁg?cufeﬂ of Bu e41 by W MOIR S §/ue&ﬁ 1§depe§faﬂy@e]éqw
froﬁl the %fc@)p dEsidting &a@@lzalﬁéxg hWo%yalkN‘ﬁal@ﬂﬁyr‘ §£1@%1k3x>|/\"ﬂalogen
h"the provisot can hydr ogen,;
nlﬂax hﬁdm@ﬁ,clycrca@mawaao seany ln aevday; gwlﬁblpylmowel@wrp@m an
heteroaryCioxy, hete?oea!ry altkyf%neoxyn}leterocyclyl amino; alkylamino; dialkylamino;

(dialkylamino)alkyleneoxy; and, in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

0XO0;
Rs is selected from the group consisting of:
(CH,), (CH,),
—E——— C(R,) —E— $(0), —V—N/ \A —O- / A.
/
R/ R VoHg,— , \<CH2)b/ and
(CH,),
{\ N- c<R6>—N\/ B
R1o) (CHy), —
Rsa is selected from the group consisting of:
CH,)
(CH,), VRN
—N—C(R;) —N—S8(0), ——V—N/ \A —N A
R7/ R7/ \(CHg)b"/ and \(CH2)b / ,

R is selected from the group consisting of =O and =S;

R7is Cy.7 alkylene;

Rg is selected from the group consisting of hydrogen, C;.1 alkyl, Cy.19 alkenyl,
hydroxy-Cj.jo alkylenyl, Cy_1p alkoxy-Ci.10 alkylenyl, aryl-C;.1 alkylenyl, and
heteroaryl-C,.jo alkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Ry is Cs.3 alkylene;

A is selected from the group consisting of -CH,-, -O-, ~C(O)-, -S(0)¢.2-, and

-6 -
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the group consisting of racemc, D, and L-am no

acids; Y is selected fromthe group consisting of
wohyaroggarg Cl-6 al kyl, and benzyl; YO is sel ech@rU$20061034427

the group consisting OC 1-6 al kyl, carboxy-GC -6

al kyl enyl, am no-G -4 al kylenyl, nono-iV-G -6

al kyl am no-C 1-4 al kylenyl, and di-iV, TV-C -6
-Nakphani no- G -4 alkylenyl; Y2 is selected fromthe

gro consi sting of nono- IV-G -6 al kél am no,

sseleaqeﬂ;ﬁloarmh%rowwgﬂmgqoﬂrﬁ&u -S( POﬁe»rN&Qr%Iii -yqnd -CHp-;
| .
Dol e R

-S(OQASICERpAY (R~ Whyﬂ(@MRs)h&C@QFO a(D@%m%h,andHCfRBD-N(QRsa)

¢ e Vs el Tetomane rpuRonisie rar Bty SPG Rebo N Re)-EQ)-, and

-S( droxyal ky lenyl, aryl, arylal kylenyl, heteroaryl,
hét er oar yl al kyl enyl het er ocycl

, and
het o mcs;zlrlcgetldtdny fhergybyp easisting ot};mb@h‘l FS(QnsudsB(Oht;ead

or subsiitut nts

i nd%ﬁ’é b e@@ﬁgg&éagg?rg% z%g %‘l{ SRV |tP1agt agfbis<7,
or @bﬂfa\fhmc@ltﬂé%yacoemm%wt tHeysbroxyal kyl ; aryl; aryl oxy;

aryl al kyl eneoxy; " heteroaryl; heteroarylox

het &t o gnbaidipain B pyesepialegdion PN ] WPOH&@ ghihedeyjowing
Fogﬁl%ggl@g&gnch% é pg?cl(r%ano het er ocyclyl; anmino;

ni no; am no; and, in the case of al kyl ,
het erocycl yl, and heterocycl®l al kyl enyl, oxo; Ra is
sel ected fromthe group copsisting of hydrogen and
G -4 al kyl; NI\ N\>—OH
Ry \

Ra Ry
II
wherein:
G, is selected from the group consisting of:
-C(O)-R,
a-aminoacyl,
a-aminoacyl-o-aminoacyl,
-C(0)-O-R/,
-C(O)-N(RMR,
-C(=NY")-R',
-CH(OH)-C(0)-0Y",
-CH(OC,.4 alkyl)Yo,
-CH,Y>,, and
-CH(CH3)Y2;
R' and R" are independently selected from the group consisting of Ci.10 alkyl,
Cs.7 cycloalkyl, phenyl, and benzyl, each of which may be unsubstituted or substituted by

one or more substitutents independently selected from the group consisting of halogen,

hydroxy, nitro, cyano, carboxy, Ci.s alkyl, Ci.4 alkoxy, aryl, heteroaryl, aryl-C,4 alkylenyl,

-7
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Ri is selected fromthe group consisting of:

-R4,-X-R4, -X-Y-R4, -X-Y-X-Y-R4, -X-R5, -N(RILOQ R4, X
WO g003ebsaed ed from the group consisting of al KyPE&nBS$2006/034427

al kenyl ene, al kynyl ene, aryl ene, heteroaryl ene, and

het erocycl yl ene wherein the al kyl ene, al kenyl ene, and

al kynyl ene groups can be optionally interrupted or

het@r@aﬂyi QA sltty Ryiylahyloadye, allhédmgt, daloyC erakaty, -O-C(0)-CHs,

SR LT, WAL oL 0GR P v
t f: -O, -S(0OO0-2-,
thal B A R o " ey 0 Lo R 6).
- 0- GaMmind@ey] is A Rsa)lm@eacyl Q(oRﬁ)ielm(e}d f8ym an amino acid selected from
N=C(R 4
thegﬁf(@[\crpéglﬁél oi)raée@r}(: ﬁ%)a&l; %?l)ne}aﬁgf C(I S )sel ect ed
fromi @@l(e&%?’ AR OB Sk Silp ddsiSting &hydro%(eﬁ) Or.&dkyl, and benzyl;

St Yz) is selected from the group consisting of Cy.¢ alkyl, carboxy-C.¢ alkylenyl,
amino-Cy.4 alkylenyl, mono-N-C,.¢ alkylamino-C;.4 alkylenyl, and
di-N,N-C,.g alkylamino-C;.4 alkylenyl;
Y, is selected from the group consisting of mono-N-Ci.¢ alkylamino,
di-N, N-C,.¢ alkylamino, morpholin-4-yl, piperidin-1-yl, pyrrolidin-1-yl, and
4-Cy.4 alkylpiperazin-1-yl;
R, and R are each independently selected from the group consisting of:
hydrogen,
halogen,
alkenyl,
amino,
-Ri1,
-O-Ryy,
-S-Ri1, and
-NRoa)R11);

Ry; is selected from the group consisting of alkyl, alkoxyalkylenyl,
hydroxyalkylenyl, aryl, arylalkylenyl, heteroaryl, heteroarylalkylenyl, heterocyclyl, and
heterocyclylalkylenyl, each of which is unsubstituted or substituted by one or more
substituents independently selected from the group consisting of alkyl; alkoxy; hydroxy;
hydroxyalkyl; aryl; aryloxy; arylalkyleneoxy; heteroaryl; heteroaryloxy;
heteroarylalkyleneoxy; halogen; haloalkyl; haloalkoxy; mercapto; nitro; cyano;
heterocyclyl; amino; alkylamino; dialkylamino; and, in the case of alkyl, heterocyclyl, and
heterocyclylalkylenyl, oxo;

Ry, is selected from the group consisting of hydrogen and Ci.4 alkyl;

R, is selected from the group consisting of:

"R49
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-N(R8)-Q, -C(Rg)-N(R8)-, -OC(R6)-N(R8)-, and ; R
is selected fromthe group consisting of hydrogen,

W@R002028kky1l, hydroxy-C2-20 al kyl enyl, and al keXyyUvERD0REB4427

al kylenyl; R4 is selected fromthe group consisting of
hydr ogen, al kyl, al kenyl, al kynyl, aryl, .
aryl al kyl enyl , aryl oxyal kyl enyl, al kyl aryl enyl,
het er oarylg, heteroaryl al kyl enyl,

het er oaryl oxyal kyl enyl , al kyl het eroaryl enyl, and

het er ocyE+YiRswherei n the al kyl, al kenyl, al kynyl,
aryl, arylal nyl , aryl oxyal kyl enyl, al kyl aryl enyl ,
heteroaf%f?0§§¥gﬁoarylalkernyI,

het er oarxlpxyal kyl enyl , al kyl heteroaryl enyl, and

het er ocycl roups can be unsubstituted or
substituﬁ%éﬁbanne or nore substituents independently

sel ect ed Rt Re gr consi sting of al kyl; alkoxy;
hydr oxyéﬁ@ﬂ&hgﬁgg“l’g&r; hal oal koxy; hal ogen; nitro;
hydr oxy;-N(R["-HEPRg,; cyano; aryl; aryl oxy;
arylalkrleneoxy; het er oar yl ;

. |.; heteroaryl.oxy,
het e isowstepied| ko BreQyp cHSSERS eg%lfgjf]iel,qe, g:lheﬂgl;ene, alkynylene,

e éase 0

al‘ylgl%_l]elé ?ﬁlelﬁgga?ﬂenéj LAY Bé(tl?fbg}'ﬂgﬁe’né @ih@ileﬁ’ﬂh@ 'Jlklri"l@n%! HyéBnarxynd

al kenyl , al'kynyl, and

alkyi81cie @eyigk phn borptionay igeseitet owigrrhinated thiyery] eegy peteroarylene or
consi sting ,of :.R53. i.s, sel ected fromthe.g )
hetgianetapnargdapioRgls BiegapBa cad™r POMCT oF S

congj std 70 and =S; Ris C2-7 alkylene; Ris
seln%lctﬁte%g??lg;nl]ertr%e group consisting of hydrogen, Ci1-10
al kYlis setddofrerh iesngrioup homsistirg o6i - i Q al kyl enyl, G -10
al koxy-Qg . i oal kyl enyl, aryl-C 1-10 al kyl enyl, and
heteroaryi2Ci-io alkylenyl; Ris selected fromthe
group comgoRii,ng of hydrogen and alkyl; R10 is C3-8
al kylene; Ais selected fromthe group consisting

Of - CH2- ,-S(@:NRY0) -, -S(0O0-2- and -NCQ R4S A is
sel ect ed_é(ho)r_n the group consisting of -0-, -S(0)o -2-,
-NC- Q R4, %and -CH2-; Qis selected fromthe gr oup
consi sti MyRE-Oa bond, -C(R6)-, -C(R6)-C(R6)-,

-0-C(Re)-,
-0-C(0)-0-,
-N(Rs)-Q-,
-C(Re)-N(Rs)-,
-0-C(R¢)-N(Rs)-,
-C(R¢)-N(ORy)-,
-O-N(Rg)-Q-,
-O-N=C(R4)-,
-C(=N-O-Rg)-,
-CH(-N(-O-Rs)-Q-Ra4)-,

‘{xN-Q—-
R /

10



-S(O2-, -C(R6)-N(R 8)-W, -S(O2-N(R8)-, -C(Re)-0O,

W@g;(nsg;mSa?d -C(Eg)b(N(RC])?Q)-; Vis selected fromthe
7 ensi sting of - g) -, -0-C(Rg)-, -N RSCTURBDP6/034427

and -S(0O 2-; Wis selected fron1thegéroup goﬁz{g?ing ’

of a bond, -C(O-, and -S(O 2-; and a and b are

i ndependent |y integers froml to 6 with the proviso

that a +-bv+E R swet a pharnmaceutically acceptable

sal t thereQr I'n/anot her enbodi nent, the present

i nvention prokj-des a conpound of t he foll owi ng Formul a

[11:111 wherein: & iS selected fromthe group

consi sti ngNof R;=N2QC({ O - R1, a- anmi noacyl,

a- am noacy -a an¥ noacyl, -X2-C(O-OR, -CCO-NR)R,

and -S(0) 2- Rk, is selected fromthe group

conS|st|ng of bond; -CH2-O; -CH(CH3)-0-;

C(CHS)2 and)\ in the case of -X2-C(O-OR,
- CH2- NH-; nd are i ndependent |y sel ect ed from t he
group conS| st Ry, of glo alkyl, C3-7 cycloal kyl,

phenyl , and benzyl, each of mhlch may be unsubstltuted

or substituted by one of re substitutents

I ndependent | y get yeﬁo?:z§;the group consisting of
hal ogen, hkydr oxy, nlthq cyano, carboxy, C 6 al kyl,
Cl- 4 al koxyRyaryl, heterodryl., aryl-G -4 aIkernyI
het eroaryl - Cl1-4 aIkernyI hal o- C1- 4 al kyl en

e B sl Bty the. ol peiEEte oF- O (OB SOBNRND,

-0-CH 2- (O -NH2, -NH2, and -S(O 2- with the

proviso that R' can al so be hyd a- m noacyl is

an a-am noacyl group derived from an\am o acid
NERS-ES-BRHIARy)-, -0-C(R)-N(Re)-, and oo,

R;'is selected from the group consisting of hydrogen, Cyzalkyl,

hydroxy-Cy.20 alkylenyl, and alkoxy-Ca.z alkylenyl;

R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl; alkoxy; hydroxyalkyl; haloalkyl; haloalkoxy; halogen;
nitro; hydroxy; mercapto; cyano; aryl; aryloxy; arylalkyleneoxy; heteroaryl;
heteroaryloxy; heteroarylalkyleneoxy; heterocyclyl; amino; alkylamino; dialkylamino;
(dialkylamino)alkyleneoxy; and, in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
0XO0;

R is selected from the group consisting of:

-10 -



the group consisting of racemc, D, and L-am no
aci ds; RAand RB are each independently selected from
wo b@7gesaep consi sting of: hydrogen, hal ogen, aP&BEL§1006/034427

amino, -Rn, -0-R 11, -S-Rn, and-N(R9 )(R11); Rn is

sel ected fromthe group consisting of alkyl,

al koxyal kyl enyl , hydroxyalkylenyl, aryl,

aryl al kyl enyl , het er oaryCH,)het er oar yl QJ/K@HZQ;

—Ret eRcyctit; S@Nd heyayocycly aLk@Lanyl eac of whi ch

(s, ynsubst{tured or suRstituted by ong ﬁﬁ

sibstit uent s7i ndependenﬁq"&) el ect ed fré 2t)the gr adp

conS|st|ng of kyl; al koxy; hydroxy; hydroxyal kyl ;

aryloxy(GEQ Mal kyl eneoxy; heteroaryl;

eteNoQﬂ%DU ; heteraryIaIkerneoxy, hal ogen;

%ﬂ oal kyl ; hatmgl koXy; mercapto; nitro; cyano;

heter ocycl yl; am no; ; al kyl am no; di al kyl ami no; and, in

t he_case of(gh het er oc chI and

het BrdE 52e9 W&ﬁ@ﬁ?@upﬁ sURg LTI s sel ect ed fron1the

group consisting of hydr n and G - /aJE ml), R

seI ect ed f \r;é@e grou |\$t| ng of R4, \X

—Ng= ¢ g -R5 AN( RO QNR4 x|;/ée|ected
@n4the g con3|st\ngqgt/élk(iené\\aCng ene,

al Kynyl ene,
5 Rg is selected from the group consisting of =O and =S;

R7 is C;.7 alkylene;

R is selected from the group consisting of hydrogen, Ci.joalkyl, Ca.10 alkenyl,
hydroxy-Ci.1o alkylenyl, Cy.10 alkoxy-C.1p alkylenyl, aryl-Cy.10 alkylenyl, and
heteroaryl-C;.1o alkylenyl; )
10 Ry is selected from the group consisting of hydrogen and alkyl;

Ry is Csgalkylene;

A is selected from the group consisting of -CHy-, -O-, -C(O)-, -S(O)o-2-, and

—N(-Q-R4)-;
A'is selected from the group consisting of -O-, -S(0)o-2-, -N(-Q-R4)-, and -CH;-;
15 Q is selected from the group consisting of a bond, -C(Re)-, -C(Rg)-C(Re)-,

-S(0)z-, -C(R6)-N(Rg)-W-, -8(0)2-N(Rg)-, -C(Rg)-O-, -C(R¢)-S-, and -C(R¢)-N(ORo)-;
V is selected from the group consisting of -C(Re)-, -O-C(Rs)-, -N(Rg)-C(Re)-, and
-8(0)2-;
W is selected from the group consisting of a bond, -C(O)-, and ~S(O),-; and
20 a and b are independently integers from 1 to 6 with the proviso thata+bis <7;
or a pharmaceutically acceptable salt thereof.

In another embodiment, the present invention provides a compound of the

following Formula III:

-11 -
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aryl ene, heteroaryl ene, and heterocyclyl ene wherein
the al kyl ene, al kenyl ene, and al kynyl ene groups can be
W@pio7ozekd y interrupted or term nated by aryl ePer/US2006/034427
het eroaryl ene or heterocyclyl ene and optionally
interrupted by one or nore -O groups; Xi is C2-20
al kylene; Y is selected fromthe group consisting of:
-0, -5(00-2-, -S(O2-NNg)-, -(R6)-, -URe)-0O,
-0-C(R 6)-, -0-C(O-0O,-MNMRs)}y @, -C(Re)-N(R 8) -,
-OC(R6)-N(R 8)-, -C(Re)-N[ORNY)5-c-0-N(Re)-Q,
-0-N=C(R 4)-, -CC=N , -NG O Rg)-Q R4) -, i
is selected fromthe dt consi sting of -0-, -S(0)o
-2-, -S(O -N(Rs)-, -N(RgfsQ ,"*-C(Re)-N(R 8)-,

-0 C(R6)-N(R 8)-, and ; Ri' is selected fromthe group
consi sting of hydrogen, C 28 alkyl, hydroxy-C 2-20
wharl %%l enyl, and al koxy-C2-20 al kylenyl; R4 is selected
‘i g t he group consisting of hydrogen, alkyl, alkenyl,
al kgnisl seleatey Ifronathel blgydampigling oft yI oxyal kyl enyl ,
al kyl aryl enél heteroaryl, heteroaryl al kyl enyl,
het er oar?ﬁo @I‘lﬁcyl enyl, al kyl heteroaryl enyl, and

het er OCV&-'a}ﬂindéQ% ein the al kyl, alkenyl,

a-aminoacyl-a-aminoacyl,
-X,-C(0)-O-R/,
-C(O)-N(R™MR', and
-S(0)2-R;
X, is selected from the group consisting of a bond; -CH,-O-; -CH(CH;)-O-;
-C(CH3),-0-; and, in the case of -X»-C(0)-O-R', -CH,-NH-;
R' and R" are independently selected from the group consisting of Ci.jo alkyl,
Cs.7 cycloalkyl, phenyl, and benzyl, each of which may be unsubstituted or substituted by
one or more substitutenté independently selected from the group consisting of halogen,
hydroxy, nitro, cyano, carboxy, Cy.¢alkyl, Ci.4 alkoxy, aryl, heteroaryl, aryl-C;.4 alkylenyl,
heteroaryl-C,.4 alkylenyl, halo-C;.4 alkylenyl, halo-Ci.4 alkoxy, -O-C(0)-CHs,
-C(0)-0-CHj, -C(0)-NHo, -0-CHp-C(0)-NH,, -NH,, and —S(0),-NH,, with the proviso
that R" can also be hydrogen;
o-aminoacyl is an o-aminoacyl group derived from an amino acid selected from
the group consisting of racemic, D-, and L-amino acids;
R, and Rp are each independently selected from the group consisting of:
hydrogen,
halogen,
alkenyl,
amino,
-Ry1,
-O-Ryy,
-S-Ryi, and
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al kynyl , aryl, aryl al kyl enyl, aryl oxyal kyl enyl ,

al kyl aryl enyl, heteroaryl, heteroaryl al kyl enyl,
whedoenzsey| oxyal kyl enyl, al kyl het eroaryl enyl , BEIUS2006/034427

het er ocycl yl groupscan be unsubstituted or substituted

by one or nore substituents independently sel ected

fromthe group consisting of alkyl; alkoxy;

hydroxyahﬁ&L(Rh loalkyl' haloalkoxy halogen' nitro;
hydr oxy; rcap cyano; aryl; aryl oxy;
ar yRahS(gdl@h@kfxgm theegrevipeengistinp of alkph uaglqoesxa}lkylenyl

S ERTIC D A L e e—

het@@@&cljlﬁlkﬂ%ﬁ?l‘:é’e&ﬁ o fwhadHay hns@sk@fﬁd' ar sabstitimgd by aﬁd or more
het'er'oc ox0; R5 is selected fromthe g &Jp _ .
substgneiits tndngemlﬁntl}%‘épqt%i fsemn dlaq grqup FOPISLNG Of a‘&yb alkoxy; hydroxy;

hydE GRS A Bvionts BRISISRAESRCIONLERRAIBKE |
het&@é@caqucezﬁe%yna}lta{(%sg;{mmlcﬂnmlsalkmg nfempur mge:n cy@}m 10

hetgpmgl @11n.01@1k3}ag91p% ﬁi%qu)q anq 6nK ae:&l% kﬂa]i)]eaerocyclyl and

)al kylenyl; Ris selected fromthe
hetag%‘{efrp}%& engfl ng of hydrogen and alkyl; RiOis C3-8

al kR, amecleoted Somehegioap consivingloé hydrogen awshsi-salkyly
0-2-, and -NCQR4)S A is

sel%cfSéaleFFGﬁﬁ%cﬁleg%r%‘thC@B%E?%?ﬁ ng of -0-, -S(00-2-,
-NCG-Q Rd)g,, and -CH2-; Qis selected fron1the group
consi st ng “of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(O) 2-

- C( Re) - NCRSYs W, -S(O)Z-N(RS)-, -Q(Ry)-O, -C(R6)S-,
and - C( ?5‘%?4 -; Vis selected fromthe group
consi st C(R ) -0-C(R 6)-, -N(Rs)-C(R6)-, and
-S( O 2-; YW-X-gegct ed fromthe group consisting of a
bond, C(O) and -S(O 2-; anda and b are
i ndependektisy i ntegers from1 to 6 with the proviso

that a + 5 or a pharmaceutically acceptable
salt t herrg%:3 6R4’

N(R")-X-Y;-Rs, and
-N(R1)-X1-Rsa;

X is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or more -O- groups;

X is Ca.90 alkylene;

Y is selected from the group consisting of:

-0-,

-S(0)o-2-
-S(O)2-N(Rg)-,
-C(Rg)-»
-C(Re)-0-,
-0-C(Re)-,
-0-C(0)-0O-,
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In sonme enbodi nents, conpounds of Formula Il are
prodrugs. For any of the conpounds presented herein,
we@2wh/ozsieo of the followi ng variables (e.g., R PCRBS20@/034427
&, R4, Rn, X, Xi, Y, Yi, A Q and so on) in any of
its enmbodi ments can be conbined with any one or nore
of the other variables in any of their enbodi nents and
associ at ggri.oh any one of the fornulas described
herein, as woul'd be understood by one of skill in the
art. Eac®(Bf)-N@Es)tesul ting combinations of variabl es
i's an en _giag@_r%(Rof_ the present invention. For certain
enbodi ne SeTg Y of Formula 11, G is selected from
the groug(reAS(GRIHNg of -C(O-R, a-am noacyl,
a-am noacyl - a-amnoacyl, -C(O-OR -C(0)-NR")R,
- CC=NV) -RANRGHReH) - C(O) -OY', -CH(OG -4 al kyl) Yo,
-CH2Y2, —fil=' CH 3)Y . For certain of these
enbodi nent s, nd R' are independently selected from
the growC(ednOiRd4,ng of C I-10 al kyl, C3-7 cycloal kyl,

phenyl, and zyl, each of which nmay be unsubstituted
or subst1qlﬂﬁl’1§§%ﬁ$3)®(ﬁg{4g‘r nore substitutents

i ndependen el ected fromthe group consisting of
hal ogen, drody-——mnitro, cyano, carboxy, C -6 alkyl,
G -4 al koxy,. afyl, heteroaryl, aryl-C 1-4 al kyl enyl,

het er oaryl - C'1- 4 al kyl enyl, hal o-C M al kyl enyl ,

hal o-C -4 al g:g Yy . 0-C(O-CH 3, -C(O-0CH 3,
“(0-NH2NG -b@fé"-’qq-m 2, -NH2, and -S(O 2-NH2,
wth the pr\wiRs that R' can al so be hydrogen;

a- am noacyl is7an a-am noacyl group derived from an
am no acid,selgct fromthe group consisting of
racemic, D\, and L-amino acids; Y is selected from
the group c 317 i ng of hydrogen, G -6 al kyl, and
benzyl; YO is selected’fromthe group consisting O (|
-6 al kyl, car -C -6 alkylenyl, amno-G -4

al kyl enyl s—who- v 1 -6 al kylam no-C -4 al kyl enyl,
and al kyl am n\q- &l /-4 al kylenyl; and Y2 is selected
fromthe group c8nsisaidng of mono- -C -6 al kyl ami no,

di-iVv, -G -6 al kyl am no—yor phol i n-4-yl,
pi peridin- ky pyrrol4 din-\l-yl, and 4-C -4
al kyl pi peré;ijrﬁ‘ll‘c%@d)._@

R/ Rio

10 .
»

Y, is selected from the group consisting of -O-, -S(0)o-2-, -S(0)2-N(Rs)-,

‘V‘N\/\F

N(Rg)-Q-, -C(Rs)-N(Rg)-, -O-C(Rg)-N(Rg)-, and R,

R, is selected from the group consisting of hydrogen, Ci.p0alkyl,
hydroxy-Ca.20 alkylenyl, and alkoxy-Cz0 alkylenyl;

R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
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For certain enbodi nents, including any one of the
above enbodi nents of Formula Il, G is selected from

wo b@7gesaep consisting of -C(O-R , a-am noacyl PCHIS2006/034427
-C(O-0OR.For certain enbodi nents, including any one
of the above enbodi ments of Formula I, G is selected
fromthe group consisting of -C(O-R, a-am no-C2-11

can € Ylhsubétnﬂtedqr QbdRtifed b bﬁé‘bﬂﬁo%ﬁsﬂtuﬁﬁé/ indbﬁ%ﬂ@ﬁﬂ%ﬁselected

a-amno acids containing a total of | east carb

frorathergsoamcomsistiog af alsyl; a&om hydrasxeplssh habéﬂﬁé’l @mﬂ?ﬁéy halogen

e RO S B B NG AT g abiom e

het&dﬁi?%’xﬁﬁ[&&oa@le&kyler&f)xf(lfetﬂﬂd)@clyﬂ | amiGoj eﬂkﬁl&ﬂnﬁﬂi; dihllfyanino;
)@g consi sting. of Fil} al ‘{d( I
(dlaékyéaﬂuﬁ@ Ioflengoxys qailéaWhe Ca89<2f éé%b» ey, alk?z‘ﬂi) lietgrpeyelyl,
OXOand S(O)2 R For certain of these enbodi ments, X2 is
Selected fromthe group consisting of a bond; -CH2-O;

- CH{ GKi33le€ied frof iBEIgyRp@onsisting;, oft n t he case of
-X2-C(O -0OR -CH2- NH; 3 d R'" are Ind?ﬁf dently

_gelggted fro e gro 80;}$\st| ng f /O 2l kyI C
@@JI? oalll\rl r@)b eny\{ 'gand beazyl @ c\h of wh'ch may
nsubst ‘{ed or subgi,j ured by one\oH, yore oo

subst i tut ent s i ndependently selected from t he ’gr oup

consi sti ng of(dwhegen, hydroxy, nitro, cyano, carboxy,
1- 6yabkyl.-(Cl- 4 (a)%oxy, aryl, heteroaryl, aryl-G .4

al kyl enyl® Ret er oar -4 al kylenyl, halo-C -4
W enyl . h&¥dc"-4 al koxy, -0-C(O)-CH 3,
0-0OCH3, -C(O-NH2, -0-CH 2-C(O)-NH, -NH2, and

- S(1), iPsdNidied Mbrhihd Beuptonsissiaglotat R' can al so be
hydrogen; and a-am noacyl is an a-am nogg%/|ﬂ group

derived froman am no ?feaoﬂlzg | ected fr0 g~group
—§IoAB(RS} | ﬁgNofS(mzcem\y:- n} L- am-RO aci ds. kor

ertiai n enbadinments, cl udi ng any one of,.t he /above
grfbodl nent s "hi ch i ncl B@*zb ard noacyl? g%> 4?,

a- am noacyl is an a-am noa,c%( géo(ﬁ gersl ved from a
nat&ﬁﬁlspkﬁc@éémﬂ’@%ﬁm@n&é g SeTeéed i rom t he group
con %tdg%ogge acemc , and Lam no acids. For

cer ménts, |nclud|ng any one of the above
enbRglisnelkttediuincthe group consisting of hydrogen, Ci.10alkyl, Ca10 alkenyl,

hydroxy-Cj.10 alkylenyl, Ci.io alkoxy-Ci.10 alkylenyl, aryl-Ci.1o alkylenyl, and
heteroaryl-C;.jp alkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Ryg is Cs.g alkylene;

A is selected from the group consisting of -CHa-, -O-, ~C(O)-, -S(0)o-2-, and
“N(-Q-Ra)-;

A'is selected from the group consisting of -O-, -S(0)o.2-, -N(-Q-Ry4)-, and -CHa-;

Q is selected from the group consisting of a bond, -C(Re)-, -C(Re)-C(Rg)-,
-S(0)s-, -C(Rg)-N(Rg)-W-, -S(0)2-N(Rg)-, -C(Re)-O-, -C(R¢)-S-, and -C(Re)-N(ORo)-;

V is selected from the group consisting of -C(Re)-, -O-C(Re)-, -N(Rg)-C(R¢)-, and
-S(0)2-;

W is selected from the group consisting of a bond, -C(O)-, and —S(O),-; and
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i ncl ude an a-am noacyl group, a-am noacyl is an

a- am noacyl group derived froman amno acid found in
wEe@rmees129 wherein the the amino acid i s sel ece@dUS20061034427

the group consisting of racemc, D, and L-am no

acids. For certain enbodi nents, including any one of

the above enbodi nents of Fornula Il1l, & is selected

f r omddeae ﬁﬁ’d&@eﬂd&ﬂﬂy sitegds Bbmar RNG With @ foalsk dmoyH-b is < 7;
C2-6 al kagq% 6 al koxycarbonyl, and C -6
or aeplwn@@ub yﬂccmﬁbl%éﬁl‘t@r‘bﬁ@‘oﬁn‘oodl ments, the hydrogen

t Il is
r ep a%ng eg%o@-lt}é/n% g)f%L n&@ ftFHg(H‘{ﬂa 3 F&g@h%gny one of
t heF@bayef &ﬂéhmfhmﬁﬂcﬂSpremntedl heiding, e@eh olof the fallivwing variables
of . t he above

(e. gi%g %:Anrrgg:@ 8.;; nlg@,lrj J f,‘q}/u gna gnd 500 on) gihanyolts epphodiments can
be EAMIndLRR EAFGRY +rym§1%'&%@&h&ﬁ@ml@@lwtﬁ@g&hs&dlﬂ@ms and

ydr ogen, ogen, kenyl , am no, -
assecGatRl Withaingl ondlpRe)f¢Rm)las degeritadritcadin, as i h%mi@TStV\WfEW one

of S1b i ikt FatbO RS TRG BPIRTRY O RS i Fgfiment of the

preg%@{rg)éﬂg&{(yl enyl, aryl al kyl enyl, heter oar yI al kyI enyl
and heterocyclylalkylenyl each of whic

unsE@SIelrtalmt@@bodtm@fdbsﬁtg toftfeamplp 15a lérselﬁ%%from the group

cordighae of IEHT GRS, b bR oeh EhiddRT, IEDIIANP

-C@W (R"W'YJG(*NY')&RW@I@IHF@@X@’Y' héwﬁﬁ?an gllkyl)Yo, -CH, Y, and
het er oaryl oxy; heteroa al kyl eneo al.o
Iy For crpioaITieREy Srbegepiso R F Ropte dbfgadently selected

fro{?ﬁhg grooq%) %{élst r%/qfr@lﬂet efocy[ﬁ}ﬁ?oal@)l ?Héirﬂ/la Hhd'Benzl) dach oF which
maf &t ehatitugddadrisyibstityted bproe oFmprecsabstitinentsribdapendantly selected

o oS e R R S S e
C] églggk}t %%%E?I‘ZP %%}1561 4'&9@@5@1"%’??%?19%1 R]kyle@'l Rii ,
halhy@ireXsyadryy heloyC 1.4 dtkoxye e@tCe(Dg (3, tGEYO @nlﬂ K2 rA

LY R ERISGEb1NBELEh AR HRERSEG e s

al kylefiibacyPRGn oMinﬁoaé‘yl akduypl derﬂ\?@d frogr atnaarmmofacﬁifsebeted from
enbodi mrent S, RAand R B are independently selected from
thetgareu;gqamgtm@nétaﬂngDofanﬁ;lda@g@ramd@ -5 alkyl, -0-C 1-4

al kX(l is sepe%tedl}%mqm gr&hﬂ‘é’dn‘sw{: R¢ of hydrogen, Cy.6 alkyl, and benzyl;
Y, is selected from the group consisting of C;.¢ alkyl, carboxy-Ci.¢ alkylenyl,
amino-Cj.4 alkylenyl, mono-N-C;. alkylamino-C.4 alkylenyl, and
di-N, N-C;.¢ alkylamino-C,.4 alkylenyl; and
Y, is selected from the group consisting of mono-N-Ci.¢ alkylamino,
di-N, N-C.¢ alkylamino, morpholin-4-yl, piperidin-1-yl, pyrrolidin-1-yl, and
4-C).4 alkylpiperazin-1-yl.
For certain embodiments, including any one of the above embodiments of Formula
II, G, is selected from the group consisting of -C(O)-R', a-aminoacyl, and
-C(0)-O-R".
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certain of these enbodinents, RA is selected fromthe
group consisting of hydrogen and Cl1-5 alkyl, and RB is
wa@edogoesaed f rom t he group consisting of G -5 al Rgl/pPS2006/034427
-0-G -4 alkyl, and -NH- G -4 al kyl. For certain of
t hese enbodi nents, except where RA and RB cannot be
al kyl, R Aand RB are independently hydrogen or al kyl.
ForFoQ%Eltt h R_nfdbafntese n?;“t&lﬁﬁg B of R S0y ehBe&itnedfs of Formula
methyl. For certain ese “enbodi nents, RAI's
11, Gyidselgeted fiborthe grduwcnns:ﬁtntgtrd‘s@(@hﬁb draremp s RBylLend - 5

e g i BhebAEr SRS BRSSP 2

carIRRRShIBRY $1otdlE P e DD cABYN Qt@ﬁlsoind Mgy alkerlude one or more
enbodi nents of Fornmula I, Il, or Ill, R is selected

hetdrpaoms hde@rx@ﬁpncfbﬁgmpmgs@nm O, Scard N. - X- Y- R4,

- X-Y-
ey e S g GE AR Bt the group
conblstnllé of 00>- (D(U)rR F&-am‘inoaRﬁl 0¥am11>{eda§ltl OLEMmMIyI, aKpC(0)-O-R',
nmbodi nents, i ncl uding one of Pgl abov

CSDUB MG -SOWR ipperialn qf thesp epbpdinggiy S pelsstighfrom the
gro%?@sgsg@% ?Q%Bn&oa‘ﬂ—%?-é [@?@%ﬂer ) -&cu,-el; ka)ﬁheﬂythe 8ixd of

n the ary
-th(é(t@r(oa'y-IC}ngNHg IS unsubst ituted or subst | t ut ed by

©heR g e et rTe RO digiepy AU SRgl il
@c%ﬁﬂé&'l Rl B teaxy), edidl FP9Rich Mby b@unﬁ&’)ﬁﬁt@t@&l or substituted by

rcapto, cyano, ary aryloxy, aryl al kyl eneoxy,
onehetneoro aubdtl,tuthms md@amdbmtby selmdefr@artb@ &1oky P@mﬁéﬁw of halogen,

S St R Sl L 2 KL AR 90 s,

het@x@%@f?—'({{ﬁ tamglena hhl®- @%@Mleny\l\ﬁhaﬁﬁﬂ _salkowsy b@t@(ﬂ)t@iﬂ;,or
supstitute

nor e_ subst i t uent
Ut OO B by 36 SRy NILaPREYe Froviso
,oal kyl k and hal ogen. For certain of
tha{1 gaen h?ﬁ) dﬁgl?rde&?EJ Qﬁ/ is benzyl or 4- fluorobenzyl.
For o.c@tfihiccyl ﬂfantal:mmaomyb grhiupeletised frmnl amdmngo acig selaetedfrom

t he above enbodi ments of Fornul a | or 11l where
the roypscaysisting pi igegnicyDr and Lyaming atqu c

For certain embodiments, including any one of the above embodiments which

include an a-aminoacyl group, o-aminoacyl is an a-aminoacyl group derived from a

naturally occuring amino acid selected from the group consisting of racemic, D-, and L-
amino acids.

For certain embodiments, including any one of the above embodiments which
include an o-aminoacyl group, a-aminoacyl is an a-aminoacyl group derived from an
amino acid found in proteins, wherein the the amino acid is selected from the group
consisting of racemic, D-, and L-amino acids.

For certain embodiments, including any one of the above embodiments of Formula
111, G, is selected from the group consisting of a-amino-Ca.s alkanoyl, C;.¢ alkanoyl,

C\.¢ alkoxycarbonyl, and C.¢ alkylcarbamoyl.
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H3C H3C , -CH2-, -(CH2)2-, -CH(CH3)-, -(CH2) -, or

-(CH2)4-. Alternatively, Xis -C - alkylene-OCi -4
w@bdoylozsieds . For certain of these enbodi nents, PCT/BS2006/034427

-(CH2)2-O- (CH2)3- . For certain enbodi nents, including

any one of the above enbodi nents of Forrmula I, I, or

I11, where not excluded, R is tetrahydro-2

- py Fanedtan smbbdimentspthe Gediogem a@ﬁbﬁdhmmyaroxblrsﬁbsﬂﬂiheﬁhg of
any one of th abo‘)@&en‘oodl ments_of, Fornula |, H5or
Foymyla s aprlacrdibydsie mingesdn Gris dedingd, a$ i sy png |0ﬁﬁtembp,ve

i soxazol - 3- yl net hyl,
ni[bé iz cioiwnhlﬁg

I soxa 5y|]rreth|
[ 5- For f:értamll aph@yiepissmhndmig—aﬁyyo@ oEthieyabpveoemp@iments of Formula

1 el R SRR R kP oty MIROGY o iBE gl Bndlsely o
hyd[h%g & flo zen YJIIE@ﬂyh)élnmd SR} 2Z0UR; 3+ SYJ]HIPta% LN(Rga)(R”)

Iuorophenyl)lsoxazol 3.
[ 3- For edrtain ephedieRisswhen B and Jb preitheyiR o cmRB iseRtiaRn is

selSTBP oRERP Broske YRR AR S ey By E B Grovslieden

aryllﬂlcyl%ylphetc%al%lkﬁbnyl Sam&e%rdﬁ,%/clylﬁﬁyleﬁﬁf &2hdf fhidhliese
enbodi nent s, s -C2-5 alkylenyl-S(O 2-Ci -3 al kyl .

un?l&bﬁ'(éwf‘éitqr\?éb%mut% Py eBe 9ramﬁrecwb%tﬁé@r&w¢m@nalenﬂy selected from the

o SRR S Loy AASEANA ol 61201 Bl incons
hetesratd] hetabatyhege hetatvadilatkyleseonlpehatogdnt halpalkgle halpaliox

- o - - - N d | kyl
me&%&'ﬂf{ré %g%%m' hﬁﬁ%@@? i ﬁ@iﬁﬁlﬁgn Bl e o gHevia the case of
all&m@fék(g%@iy? o hE@EdB}'fE@la]lkyléﬂyl @o. !, where not

excl ud I's sel écted fromthe group consi sting
o - N@R@r@wmbodlmm MCllldMg-am onantithe bRG- e(anRhElents BbFormula

L SE LR 5 0 My LR P
REex-vigdnd N HR$1, wWHERE: Ry RéalkbD blkeRYAIRY18nAf oﬂﬁiﬂmzalkylenyl For

enbodi nent s, " is_hydrogen, Qis a bond, and

cerggiiy pf these @p@q}x@pmsaﬁ{y pn(tj{B arg 1gqiqpypéqwl|y selgeted from the group
coff PRt iakn Bl R b CERLRG TG BRI a3,

-NB-C R2ullad1k For cdriail Oﬁ@ieﬁ&nﬂﬁdﬁhdﬂti &ydnd Rnate alhdepmdeﬁﬂy 2flected
fro?rl t@é lg(rec?u){)I consisting of hydrogen, Cy.5 alkyl, -O-C .4 alkyl, and -NH-C 4 alkyl. For
certain of these embodiments, Ry is selected from the group consisting of hydrogen and
Ci-salkyl, and Rp is selected from the group consisting of C;.s alkyl, -O-C,.4 alkyl, and
-NH-C, 4 alkyl. For certain of these embodiments, except where R and R cannot be
alkyl, R4 and Ry are independently hydrogen or alkyl. For certain of these embodiments,
Ra is hydrogen or methyl. For certain of these embodiments, Ra is hydrogen. For certain
of these embodiments, Rg is Cy.salkyl. For certain of these embodiments, except where
Ry is hydrogen, Ra and Rp are each methyl.

For certain embodiments, including any one of the above embodiments of Formula
I II, or III, R, is selected from the group consisting of -Ry, -X-R4, -X-Y-Ry, -X-Y-X-Y-Ry,
and -X-Rs.
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For certain enbodinents, Rl' is hydrogen or nethyl.

For certain enbodinents, Rl' is hydrogen. For certain
wepdvomsrent s, R4 is selected fromthe group coPGI/B810n034427

of hydrogen, alkyl, alkenyl, alkynyl, aryl,

aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl ,

heteroaryl, heteroaryl al kyl enyl

hetey; @aftath @ﬁ%@ﬂﬂﬁi@nﬁsﬁ Wcluda éﬁyftﬁfeéuf ey sHoea mbodintknts of Formula
het er ocy c&%. wherei n the al kyl, alkenyl, alkynyl,
114

L IIﬂOl%/]II,, Rar18y1 yXel?wl aryl oxyal kyl enyl , al kyl aryl enyl
et.er oar, -
h etlﬁqy Ssit %)/}1 8&“@?&‘& yﬁ 40%3‘1?(%{ c! eeorf (t)%er al%ogﬁ ﬁn,bo%lrr]ncfnts of Formula
I, IIhSﬁbﬂ{ R;})iféegécg@rf@@m $hd:@ﬁup eonsm%mtg $>1tf altyl]HChd alhylenyl e(tjnd heteroaryl-
substitute one or more substituent e e
G @ék)d%ftYéle?qf%iﬁwﬂi*%%rylg?r&l?fﬁfefgﬁig@tﬁ’ R rSF 5311“%9&9 of %%ﬁ%wg?d%y one
or rﬁéfrg s%@ﬁ%elflys 1nd%§h@§4tll§3él3}ecﬂ3§|ﬁ%ﬁ{ ﬁ@@@uﬂ'@n@ﬁﬁﬁ‘g ofllky10alkoxy,

y, merca cyano;, aryl; aryl oxy;
hyd&ﬂ)WadekyiamaH«yxyxaldaH{oaydmiggen, migro elyskiex3i, meycapto, cyano, aryl,

T TP
amﬁgt alldllth dféﬁcsy?arﬁ’ifn adﬂﬁ)’(ﬁlallé})lléiﬁl% alk g@éﬂé&ﬁﬂy | Foﬁd’éﬁtam of these

er ocyc y , 0XO. or certaln e nments R4 is
emsmlimenteR fis bnmzwhewlgclwpm@mné@d @r@%ﬁtﬂaﬁegi by ome gt more

subétrl‘{l(}&tg mdﬁg?nglpgtgf %ﬁ?ec . ﬁsg%gls?ﬁl% eoaf ﬂ&? raﬁio@(y,t ll&ﬁoalkyl,

hal SRSy, hntt Rdodsn. mcmalmamemwodimmﬁ,sm intepehdedt | y
sel ected fromthe group consisting of alkyl, alkoxy,

fluergbergstyal kyl , hal oal kyl , hal oal koxy, hal ogen, nitro,
hydfgf%ﬁﬁlmf GERE 9 bR, Fli’cﬂdnné‘e{rw deYf the above embodiments of

eneoxy, Reteroar
thﬁﬂ@lQabyHQM&whﬁmpwmmnymahkyxéhedﬁys het er ocycl yl ,
am no, al kyl am no, di al kyl am no, and
_LHLaJk -ho) al kyl eneoxy. For certain embodinents, R4
H(gs benzyk, which is unsubstituted or substituted b%ﬁm
ne or fe suhﬁﬁjIMQﬁmﬁ FEHEPEDde(THys-s ot ¢CHed-.f Abematively,

X el oRORY O HE S 5o sy o bat (R CERBRETI S ra
e rethyl . For certain embodi ments, Ril1a. o
ar yFor dwﬂaemmqullmelas,yhcl@dmg any Ry¢ elipe abeye embodiments of Formula
I IP eotr ?ﬁ v%ftrlgée not exclu%eg yﬂl is ¥etrahydro-2H—pyran-4-ylmethyl.
For certain embodiments, including any one of the above embodiments of Formula
I, 11, or I1I, where not excluded, R, is pyridin-3-ylmethyl, isoxazol-5-ylmethyl, isoxazol-3-
ylmethyl, [3-methylisoxazol-5-ylJmethyl, [5-(4-fluorophenyl)isoxazol-3-ylJmethyl, or [3-
(4-fluorophenyl)isoxazol-5-ylJmethyl. For certain of these embodiments, R, is pyridin-3-
ylmethyl, isoxazol-5-ylmethyl, isoxazol-3-ylmethyl, [5-(4-fluorophenyl)isoxazol-3-
yl)methyl, or [3-(4-fluorophenyl)isoxazol-5-ylJmethyl.
For certain embodiments, including any one of the above embodiments of Formula
I, II, or I1I, excepf where R, is -Ry4 or -X-Ry4, Ry is -X-Y-Ry4. For certain of these

embodiments, R; is -Cy.s alkylenyl-S(0)>-Ci.3 alkyl. Alternatively, for certain of these
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For certain enbodinents, R4 is isoxazol-3-yl,

i soxazol -5-yl, or thiazol-2-yl, each of which is
wap®abstizd ut ed or substituted by methyl or PCT/US2006/034427

4-f | uorophenyl. For certain enbodi nents, R4 is phenyl.

For certain enbodinments, R4 is Cl-6 alkyl. For certain

enbodi nents, Ris Cl-3 alkyl. For certain enbodi nents,

Rba is selected fro he group consisting of: -N

C(R6) -N S(O-ZHer cenNtaanRgnbodi ments, RSa is or 7
embEimeRE IR} B enbodi s, R5a | Alfkpfatielyt &rRertain of these

enbodi nents, R5 is selected fromthe group consjstin

embfdimpats, Reist-Gr-relleytondiMEf-Rs. Rer ¢estairrerthessiepodiments here Q
. _enbodj i f i sti
s PR TR A 08 ROP B E R0 b Chro sl e B, S5, o~

cer F@i dertainasiodanéss, illudig G2y dncdikjit etweve ehdrodineerttaofFormula
enbodi nents, R

7 is. C2-4 alk .. F t ai
I, Te a5 whesie 80t qxpluded. &1 Pfé??égcl O the ZIogp ORI HeNER1)-Q-Ra,
N8 k8 _seke ] myLhe group consisting of hyd ,
N@‘-)i% g\ %’ilcatnaggﬁlz@r%’l Egahyl , hydroxy-C 1910 al Kylr gg;ln’
C1- E6r artaiixembddinents likglhding hny ameydf th abaveambpdensits of Formula

d_h G- }
B S ihe S B PP Lt A s R
is 1&82%,%!@ fi‘ff[ £ boifdB ah RN PIRSerorB, £FLCR] AkAsRadbrTENt S,

s sel ected fromthe group consisting of hydrogen
hetenodryGiC14 aliiykeplyl. For certai n enbodi ments, Ris

OGRS aRR B TSP AR B e,
Ci0 alkyl, hydroxy-Ca.p0 alkylenyl, and alkoxy-Ca.20 alkylenyl.

For certain embodiments, R;' is hydrogen or methyl.

For certain embodiments, R;' is hydrogen.

For certain embodiments, Ry is selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl
wherein the alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylaryleny],
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl; alkoxy; hydroxyalkyl;
haloalkyl; haloalkoxy; halogen; nitro; hydroxy; mercapto; cyano; aryl; aryloxy;
arylalkyleneoxy; heteroaryl; heteroaryloxy; heteroarylalkyleneoxy; heterocyclyl; amino;
alkylamino; dialkylamino; (dialkylamino)alkyleneoxy; and, in the case of alkyl, alkenyl,
alkynyl, and heterocyclyl, oxo.

For certain embodiments, Ry is selected from the group consisting of
aryl-C1.4 alkylenyl and heteroaryl-Ci.4 alkylenyl, wherein the aryl or heteroaryl group is
unsubstituted or substituted by one or more substituents independently selected from the
group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro,

hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
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For certain enbodinents, R10O is C - al kylene. For

certain enbodinents, RO is pentylene. For certain
wepdvom2srent s, Rn is selected fromthe group coPGI/B810n034427

of al kyl, al koxyal kyl enyl, hydroxyal kyl enyl, aryl,

aryl al kyl enyl, heteroaryl, heteroaryl al kyl enyl,

het erocycl yl, and heterocycl yl al kyl enyl, each of which
hetéréargﬁﬁéﬂ@éfebf{}u 1eer&dy c%/!J 1Bdihé %ﬂl@@alﬁﬂlo%@lk@farﬁlﬁé @nd

tituents i ndepéndently sel’ected fromthe group

(dwﬂqh$nsmkﬂgd@ﬁoakal al koxy; hydroxy; hydroxyal kyl ;

ﬁ;%/ ’l"tél 0x %‘éﬁ» g{ég@lﬁeéﬁzgf; ?évélﬁ%g)g( gﬁﬁ%r ?ﬁluted or substituted by one

or héke @ﬁlﬂ)s}fflﬁentﬂﬂﬂéjﬁhaﬁﬁl‘y sel¥eled @mhotheryrw;oconelyamg)of alkyl, alkoxy,
het er ocycl yl ; am no; al kyl am no; di al kyl am no; and, in

5 haleﬂé’lc@é@aUéﬁXYaﬁW@/]PalOS?@t er ocycl yl', and
hetlgd'r%y[ B%Wghﬁ* or certai n enbodi ment s,

'S se e groﬁp consi sting of alkyl,
aI km;caftkmleﬁﬂmlchmémﬂ iRaxy ekrklyy dron2lH- p)amy-l4aylmpﬂe’hyl

het er oary] al ylen |, and hete I g0 each
of ancertpemineaBgi Fateay bhe st FurGe B g Of

nts i ndependent |y sel ect ed fron1the
ha&g%ﬁb€gg%§y f%g of al kyl; al koxy; hydroxy;

10 hy dr mﬂhmmbodrrydmts Ryis xsgya,zoha wl,alscp@alzg]n%(yjk Pr thiazol-2-yl, each of

t.eroa het er,0 er eneoxy
Wh‘l"rg Il%'élbgﬁggf‘ﬁ'é‘ie@ 8F WS?{'%%%B%’W%X@QT LE@PX 0 'ni tro;
Cyapg; Jéﬁhi%féﬁ%fﬁhﬁénts q{plﬁ?hen@fl Kyl ani no di al kyl am no;
and, in the case of and heterocyclyl al kyl enyl,
oonormﬁammtmdﬁn@ﬁbdﬁulﬁ@m@l kylRn is al kyl,

al k19 aI k r\%’%%hmgl{ts Iﬁaqg ﬁxy@ §1y| enyl. For certain

enbo 'S penty ertain enbodi nents, A
15 i's E@d &ﬁhﬁﬁbnﬁﬁd@lﬁﬁléﬂtg 207 Quqelectadfrosm theqgrodp edDisiating ob

-C(O-, -S(O0O2-, and -NO-QR4)-. For g(ﬁ tal n

enbodi nents, Ais -O. o0 tawle r@ﬂs A is

—Ne+eq=k¢d+Ncm$¢Qi;e group consi sting -efN -O-, -S(8) 0-2-,

Nt-Q Ra) - ( add - CH2- t
gtﬁ?é(?t- epl) fr orﬁ t he, group' clc:"glgvél/gz a%nofhgqghge/t/s s I ;

-Q(Rg)-C(R6) -, -S(O2-, -C(Re). %Re)

-S(0 2-N(R8)-, -C(R6)-O - Re‘}

C(Re) N( OR9) For cRertal n Odl ment S, R,
Fe%‘)ceﬂe%mbodl@f Y5 lor -5(0)2-°

(CH,),
VSN
\cHpy— ,

For certain embodiments, Rs, is

For certain embodiments, Rs is selected from the group consisting of:

(CHy)
(CH,), (TR
—N—C(R,) —N—S(0), —Nﬂ(’ 2‘1 -(f\h—oma—x A
Q R / Q R7/ \(CH ) _/ R } (CHz)b —/ .

20 7 , , 2/b , and 10
For certain embodiments, Rs is
/(CHZ)a \
—N—C(Rg) —N—8(0),  —N(Rg)-C(0)-N A
( R7/ ( R7/ or \(CHZ)b'/
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For certain enbodinents, Qis -C(O-NH-, -C(O-, or
-S(O) 2-. For certain enbodinents, Qis -C(Re)-NR8)-

wao-on7ozaieai n enbodi ments, Qis -C(O-NH. For PEN/USI006/034427
enbodi ments, Qis -S(O2- . For certain embodi nents, Q
Is -C(R6)-. For certain enbodinents, Qis -C(O-. For
certain enmbodinments, Qis a bond. For certain

entmic&@ﬁh%mb\»fdiniferﬁsek%@i @kctddcrarh e goop poretiiag of =0gind =S.
-C(R6)-, -0-C(R 6)-, -N(Rs)-C(R6)-, and -S(O)2-.
Forqu@cttanr@rréwﬂmﬁnﬁ% 4=9.is -N(Rg)-C(O)-. For

nmh
co R RR R S kstied Lrom ihe orovp

Cechﬁrldartai’fléﬁdiodﬁﬁﬁrﬁs, RWis 6, aalkplede. For certain
enmbodi nents, X is selected fromthe group consisting

of Bariegrtainembedisasiys. &vds ey Yy | ene, aryl ene,
het le(fr%@ftéﬁlnee ﬁf%t!‘ e8¢ %é/&édyi}r&ﬁ She NABH BHALIIAG of hydrogen

al Kyl ene ene, and al kynyl ene groups can
Ci. matlayh Gl glkenyﬂ dtydrqoctye@ 1@ alkwbnmi Ratcadkdny-Gry akkwlfmyl

ary et %y B AET §1<¥®§"13r2385°mp£?”22'r¥a.n

e | t
s

] é dlﬁ)czrtallrrlb e@k(o@m@gnts Rg(l@h{g(jrggen or ) ( cH2) , -~ For~
rraln e
e e P TRy e R DR o &g ffgtrozen

anﬂ(g%l)e}nt ain of these enbodinents, X is
2-0(CH2)3- . For _ certain errbodl ments, Xi is
c2-bo C&Ftkljlleé@@dlm@?tsé@atsé}yﬁ“&%odl ments, Xi is C2-4

I k
a w’f%ﬁ%ﬁg%“ﬁ@?‘i&@‘ﬁ% 1(@;]{3’99 é&&f‘fé?m tle gﬁ)uﬁ %g%gtg% dt 'Ilqlggii‘_o’gen and

alkle(RG) -(R6)-O, -0-(R6)-, -0-(0Q-0C, -N(Rs)-Q,

R St Bl e T R
N E!)\l( ?t)al %@od’lmeﬂ\ﬂé @%}%e@%}ﬁﬁnﬁs : N&RSR)e) -C(OR 6) - N(R8) -

For certain embodlments R, is selected from the group consisting of alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, aryl, arylalkylenyl, heteroaryl, heteroarylalkylenyl,
heterocyclyl, and heterocyclylalkylenyl, each of which is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of alkyl;
alkoxy; hydroxy; hydroxyalkyl; aryl; aryloxy; arylalkyleneoxy; heteroaryl; heteroaryloxy;
heteroarylalkyleneoxy; halogen; haloalkyl; haloalkoxy; mercapto; nitro; cyano;
heterocyclyl; amino; alkylamino; dialkylamino; and, in the case of alkyl, heterocyclyl, and
heterocyclylalkylenyl, oxo.

For certain embodiments, Ry is selected from the group consisting of alkyl,
alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, heteroarylalkylenyl, and
heterocyclylalkylenyl, each of which is unsubstituted or substituted by one or more
substituents independently selected from the group consisting of alkyl; alkoxy; hydroxy;
hydroxyalkyl; aryl; aryloxy; arylalkyleneoxy; heteroaryl; heteroaryloxy;

heteroarylalkyleneoxy; halogen; haloalkyl; haloalkoxy; mercapto; nitro; cyano;
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For certain enbodinents, Yis -NHQ. For certain

enbodi nents, Y is For certain enbodi nents, Y is For
we@esormes12enbodi ments, Y1 is selected fromthe BEDUR2006/034427

consisting of -0-, -S(0O0-2-, -S(O 2-N(R8) -,

-N(R8)-Q, -C(Re)-N(R*)-, -0-C(Rg)-N(R 8)-, and For

certain enbodi nents, a and b are i ndependently

hetbx@%ﬁﬂﬂr 8mirdo? Blk¥1abin®, diblkilainfie; BAOMA 8@ dabadf @k, ind s <
For certain enmbodi nents, a and b are each 2. For
het@@ﬁl’%ﬂﬁ“@iﬁé‘éﬂjloﬁ%nts the present invention provides a

pha

phay g&gzge &ﬂodﬁﬁ{ﬁ??ﬁ%l \E/sge{iléﬁbﬁﬁ{;)b%;ﬂ@e@l or hadrgxyalkylewl

of Emycemamemﬁbddhaemkgdvlelsepqul ments of For mul as |,

and_I 11, and a pharmaceut| cetablec rri

cor Fai -G BREEs. 4 Rl B Ry irprnG Pl %‘5 o,

@gt hg(b 0f-, bAELUGE-DOR BV P Reaf AH0ALNERE S isncan ani mal
nprl I'ng admi nistéring an effective anount of a

co nﬁmua:mitaur emlzddumctits ah’ys selectad fromdhaprove cersigimigdn®s -S(0)o-2-
N@@n[g“g aﬁH and I'll1, or a pharnmaceuti cal
—Yeen 's;iafl?1 %:orrpr|5| ng an effective amount of any one

of  FheceragvanissinaehtERD isseRictdddid tigsgrbup l:dnsm&ﬁgl of h botid)

the animal. For certain of these enbodi nents

O o Re O ot YO e G RN B W0 S oV Bt BB -CRo)-S-,

I\t
o NG TH b, GO IS S0
Fof%lﬁ\“tl_aﬁﬁéﬂg@(bdﬁm%tts (), Gﬁ-@rgb@r)gt(ﬁﬁ)ﬁf@(@), , arhB(@)yt. dTGr rmertmﬁtembodiments
a. For_certain, enbodj nents i nven
Q xgrg(ma@gRa) mEehesataly erglg} 31,s I&gﬁﬁ q{opi gertain em odlments
Q 1?1:3%@'? 1t Be5 oSt ellngy?lﬁ'leﬂtsaQ 1@”('3(1&& GORBEk3h Bibodiments, Q is

Fsteri ng an effective anount of a compound or
-C@)}t Fof ceatnin enmedarhertth ) srobandenbodi nent s of For nul as

d 11 h i cal
conEPt e smbdimens A BT ok s GOR eI PR of B
-o%‘q@( "mf{gﬁc Qﬁdns(@%-l Fot tertadDémbddimests! V18s ANRFRL(O)-.

cert aln e Odl nment s, t he resent i nventl on
pr O\FDde@'tam erabdrbutents, Vrisaeleeted fom thalgrmpst@agétmgnof@rbond

- Praber Sl s BIsa s A BT oy “ont of
the F@p@é{‘@llﬁﬁ’ﬁBﬁ&ﬂ@ﬂfs,SXQi sdfeuteiirad tlle grolip caumdktinklof athyleme,
alkenylene, alkynylene, arylene, heteroarylene, and heterocyclylene, wherein the alkylene,
alkenylene, and alkynylene groups can be optionally interrupted or terminated by arylene,
heteroarylene or heterocyclylene and optionally interrupted by one or more -O- groups.
For certain embodiments, X is C;.4 alkylene.

For certain embodiments, -X- is

H
—C

—_— __C_._

p, R
e e , -CHy-, -(CHa)y-, -CH(CH)-, -(CHa)3-, or -(CHy)a-.

For certain embodiments, X is methylene.

For certain embodiments, X is -C;.4 alkylene-O-C;.4 alkylene-.

For certain of these embodiments, X is -(CH),~O-(CHz)s-.

For certain embodiments, X; is Ca.g0 alkylene. For certain embodiments, X is

Cy.4 alkylene.
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phar maceuti cal conposition conprising a

therapeutically effective anount of any one of the
wa@abwvesaedbodi mrents of Fornmulas |, |11, and |1 POT/UR®06/034427

ani mal . For certain enbodi ments, the present invention

provi des a nethod of treating a viral disease in an

ani mal conprising admnistering a therapeutically

ef f Gt deMBinMMBAmEtts, & FABRELAG N t&@réuxﬁéom@ﬁﬁn@ﬁﬁ-a}f
the above enbodi nent's of Fornul as |

-S(@bnar,rrﬁﬁ(é)th(Ba) &iﬁcp)osﬂ(Rersoﬂpﬁ(nRg) m? &3(0) 0- -N(Rs) Q.

ong QL
OB RO RA ERuT LUV RIS PN ARG RS £
ani mal ; and sel ectively i nguCi t he bi th SMF of
| FN-ai n the animal. For Cegf;;E? ﬁﬁod|H%;%§
present invention ?fOVIdeS armet hod of txept

-C(rdloPHRst, FCHIMN @ Fa)-Ran ani nBl conpri si ng
adm ni stering atherapeutlcally effective t of a
compou r salt one 0 b od| nts
_{F%r as | ——NI—N an rg\;ﬁp\jg%ge i cal
cappEsit i on corrprl\&lpg athera q:yt cal ly ef et ve
am)uﬁt of any one of the #8ve enbodi nents of Formul as

b ce g}énlﬂgocﬁrﬂf:ﬁtpei(?sn ]‘@'@a) C'f@}'— g A (o?ﬁ”b‘)d' ments,

the préesent "I hventi gn prov treating a
—N(EQM(R%NGRQ* SBERH- ¢(R6PN(R£)+®@) HN@&) €(R1Qh0-
adm nistering a therapeutically effective anount of a

onpRuRd_ or sal\t—of one of the above enbodi nents

of Fermul as I,H%L, andlI'l, or a pharnmaceuti cal

Gm/gsi ti on co iRskNg a therapeutically effective
anmount of ’gny one of the above enbodi nents of Formnul as
I, F|51a<EBiitalﬂ émb(ﬁdllﬁlbﬁtsaYiiIM(O)zand sel ectively inducing

the_bi osynthesis of |FN ?\EIE the animal . As used

her Ephce em@dﬁ@enté&ﬁ Qar kenyl ", "al kynyl" and
the prefix "alk-" are i ncl of both strai ght chain
and branched chai n groups-fand BfQcyclic groups, e.g.,
cycl oal kyl and cycl oal ken Uhl ess ot her wi se

spefif b thin ¢MBSHMGHIUP s confin from1 to 20 carbon
atons, with al kenyl groups containing from2 to 20
carbon atons, and al kynyl ro IQS containing from2 to
20 carbon atons. In sone e mehts, these gr oups
hav &oncertsimpmbedinsnioY 19 car bon atons, up to 8 carbon

at Oy cafPhid ngocﬁﬂfeg nYﬂs%@EcteQrfrdﬂPtHeC%r ﬁ&fn@féﬂng"bf)@

Cycli'c groups can be’ monocyclic or clic and

-S(@)ei-orHONYNRY € -N(RYR, le(RwN(Rsﬁg -@aG(Istbr Rorgand

Exe ary cyclic groups include cycl opropyl,
—V-N
\

R1o

For certain embodiments, a and b are independenily integers from 1 to 6 with the
proviso that a + b is < 7. For certain embodiments, a and b are each 2.

For certain embodiments, the present invention provides a pharmaceutical
composition comprising a therapeutically effective amount of a compound or salt of any

one of the above embodiments of Formulas I, II, and III, and a pharmaceutically

acceptable carrier.
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cycl opropyl net hyl, cycl obutyl, cycl obutyl nethyl,

cycl opentyl, cycl opentyl nethyl, cycl ohexyl,
weyehotsaxyl met hyl , adamantyl, and substitut ed BCIUS2006/034427

unsubstituted bornyl, norbornyl, and norbornenyl.

Unless othermﬁse speci fi ed, "alkylene", "-alkylene-",

alkenylene "-al kenyl ene-", "al kynyl ene", and

a{ léeﬁfiuﬁ réﬁlbodﬁﬁé%tsf ?@e L%ééﬁ{ ﬁl%ntfdi’lrpl‘ﬁv@és 4 hethoaloe Yducing
enyl ", kyny groups defined above. The

cytd)lenm’moS)aithQ%isen yh amn'i@ pkmpymgg] gdminigering a1 ¢iasiive pgpunt of a

oSy LRy 5k SO G s PAERED e 1 g o, o

phaadgatieal c@ﬂlpaﬁlﬁb@b&ﬁbﬁﬁﬁé aEfietpive anmun&ﬁ“any ne of the above

‘al kyl ene"” noiety to which tt
cieniets Af Fovawaen Tl ond B fofes amvl. B4F Gar i ofghost %glbp%a@ents

the I%&tg}cﬁig r?% %él%:g%cf@o&%@ ¢ lé.g rcoﬁg?éifﬁg ha hlﬁg &) TNP()?EIL -6, and IL- 1 0. For

uorin rou SIS otrueo
cerimsihge @it dinats, ithmcdynden& iséF]simaén TFN-haho TNF-&x Bopesgin of

of suitabl e hal oal kyl ups are chloronethyl,
theﬁerqmt?%%’%‘ﬁétth%ﬁo}é‘ﬁﬁlstli%élo?ti ke. The term"aryl" as used

her Fé&ehgéxél%ﬁnﬁ@l{t%) QY ﬁlleééht AfveRm®dd Frovideg s nkhdd dTSelectively
syst ens I'es of aryl groups include phenyl,

indnépg t}h:yhlosybtlpbne oy [EN-ol in@n eniphal sppiisise p,gh[nlmmng@ effective

ot her.wi se i ndj cat d. the t heter
arnp i o5 REPESIAST Bt R DOPeE SRR RapoT Tl 1. 10 and
11, 3% QPRhinacbhtGs c&ﬁpdshﬁtﬁl &Y@rﬁﬁ@ dnftﬁfecﬁ@d’lirﬁbﬁt af ahyeasd of the
‘one ring heteroatom In sonme

N) .
abaywieudho dsrenss Oﬁﬂwm@S&alllﬁéﬂéIIdﬁﬂl}q anipale| udes a ring or

g AL L Ao S
virfleliRh@dah @i BninRlichaptising aﬂmhﬁﬁélylhg gt}&tmuﬂlcmd:lb/wﬂfecﬁwmqunt of a

t hi enyl dyl | :
commnﬁééls@lfgfrérwyog@ ;I:lene? | ny@b%ﬁlme orm fa’sIIIPd(r)lld)HI’ora

ph%ﬁl%%%lyéo ‘fii%ﬁ Qb%rlr])rlslﬂ %@Hé?é elutlca‘élﬁf’@f?écﬁ{/e ath bR 2@y one of

eénzo urany benzot |op enyl ,” car bazol yl
the%nz@eqﬁmﬂlmbnts oy Fomdanky [T, atyb HE fntihe azmhegll

qui noxal i nyl ,. benzot hj azo napht hyr i i nyl .

i soXe g em‘%‘lﬁlﬂlﬁfﬂ‘%ﬁﬁh‘;‘/ pres%'ﬁ FRYRpon a%) h% )ﬁ?éﬁk}?d of treating a
virPdi &4 Whlan a%uﬂeﬁ'c@ﬁi?%%i g)éhmnﬂér‘téhﬁg'ié tlféﬂpeuﬁédll@rzdff&wwe amount ofa

tetrazinyl, oxadi azoly hi adi azol yl, and so on.

cornpounddrstle pHayscenel of thenatove embadimentsorfdiaraules hgd asd IH ora
ph%rglageu%%é cogpo%%%tgﬁé%hging 3%&3}?&%‘?%?1%{1%%& 18%J fn}li/{%r?tro? %9 Bhe of
theSAbWs ahBstiaRdisRAFLiahlay], 1T, and I1I the animal; and selectively inducing the
biosynthesis of IFN-a in the animal.

For certain embodiments, the present invention provides a method of treating a
neoplastic disease in an animal comprising administering a therapeutically effective
amount of a compound or salt of any one of the above embodiments of Formulas I, II, and
111, or a pharmaceutical composition comprising a therapeutically effective amount of any
one of the above embodiments of Formulas I, II, and III to the animal.

For certain embodiments, the present invention provides a method of treating a
neoplastic disease in an animal comprising administering a therapeutically effective

amount of a compound or salt of any one of the above embodiments of Formulas I, II, and
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unsat urated derivatives of the above nentioned
heteroaryl groups. In sone enbodi nents, the term

w0 h@vmeesieycl yl " includes a ring or ring systenP@iias2006/034427
contains 2 to 12 carbon atons, 1 to 3 rings, 1to 4
heteroatons, and O S, and N as the heteroatons.
Exenpl ary heterocyclyl groups include pyrrolidinyl,

111, B? b 'bﬁM%&ftiéﬁPJbYﬁposﬁ%QBﬁiph@iﬁk,a th&b}@\é”ﬁ@lbélh}oéﬁfd‘tﬁlve amount of any

di oxot hi onor phol i nyl, “pi peri di nyl per.azi nyl
onetdf.tlaez@hqvq pmjvbdlmwﬁsﬁf@lrmulaw 1L, ainééH 9 Qﬂfcﬂnﬂraaln gnd selectwely

tetr dr i.n cI| honopi peri di nyl
md?%&%§§ﬁ§ B%f858%%Q§§é%§%y %0nnp|peraanyl d

(di Az egdhetdin, the Brelk Oamjrla,ﬂytlkenﬁm 'tallding}/'| and dlzeeprieflk rigik;" are

di h dr0|squ|no I n-( octahydr0|sgqy ?Iln I
1ncl)131yp of H@‘]h}SHﬁlébmhﬁH} qnqql_lzrgngh_eg} |cha1n groups and of cyclic groups, e.g.,

| .

cycg)_%g%é?% %ﬁ‘%&{ﬂ% Zf‘ ﬁllg%sf %:ché’xjwmeds:ﬁ)géﬁﬁ%&’ thelse g%l%@%@hern nﬁrom 1to
20 Chbdreatomp olviyh dlkemd lgnales cbntammg:framdz torZi0pdiongtoms, and alkynyl

heterocgyclic rin S . Such ri t i ncl ud
BrORB G AL STt UYL PTGIeman ih S GrpoFHens i £10bs have a
totdl 'of‘g tcp?(mcdrﬂ&{ 88, dfodGibdORohs, B t@%tdéf@)tnaﬁorﬁé or up to 4

partially saturated ring, an aromatic ring

carbo«aatpme Caclivegreuprecani begnor®gielis ori m@@ypkﬁfémﬂd@efe\mﬂy haiggfrom 3

Ke) t d th db
to LRGSR A0S B RBL AT D Brats BRUI IR REIEY  ogen”
cyc?d}@@ibylﬁl@@xyp Qyﬂbblﬁf/l @fyélalﬁthmﬂ{ﬁth}ﬂf cylchpehist, eydop@ityllmethyl
roup be t enltrogen atom The terns H% 1
otnyl,

cye Qh@tiﬁll; gmlweéﬁ@lethsdn@ian%%r%lé;ﬁéb%ﬂt@ﬁ@ ﬁndal&%subﬁétute
v n 0 the "aryl", "heteroaryl”, and
nor% 1@?%%8%% ngﬁ% er glr oups defi ned above. The terns,
" ar ynkey btherwﬂiﬁpeélcﬁiad,y'laﬂqyydne" "aa‘lkiylélhnet' é'labt@;lyﬂblyé”e nyl "
re used when etefo

"-alkgayleRcs "éllvmélﬁ%@" aﬁ*cg'g @éﬂ&{lﬂ%ﬁ Y eéfﬁ%g%‘&étﬁlawﬁthe 0 S
"alﬁéﬁ%‘zim bd "ﬂ%@l"ké{'k)?syde%ﬂw AU Q‘h@‘i’é’fﬁ{s'"§R§leﬁ9%“'eﬁﬂk@@¥ényl" and

I"ch group is attachéd
"alk;‘ym'ﬂmly("cn're ﬂaddszvhdechtylemﬁ" Valkieaykag", arl btilmbpe"rrmsesectwely, are

ot G e e A B £ O AL R i
an S84 BB Ys aﬁgyaﬁgdwer explicitly st ated or not. For

exanple, for the formula each R groupis |ndependentl

sel dbe tm "hnloalmk"hernc@ssmfélky\l@mp \Barelsbstivied vy ofie or
mogeeﬁagg e&]at r¥1§ei‘¢i1§c ]IJCEH;I% ﬁgrli‘luggg{ttgﬁ'l‘ grolu% S @seeﬂg(fﬁﬁé 31% cﬁcléer groups

that include the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl,

trifluoromethyl, and the like.

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl.

Unless otherwise indicated, the term "heteroatom" refers to the atoms O, S, or N.

The term "heteroaryl” includes aromatic rings or ring systems that contain at least
one ring heteroatom (e.g., O, S, N). In some embodiments, the term "heteroaryl" includes
a ring or ring system that contains 2 to 12 carbon atoms, 1 to 3 rings, 1 to 4 heteroatoms,
and O, S, and/or N as the heteroatoms. Suitable heteroaryl groups include furyl, thienyl,
pyridyl, quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl,
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-N(R8)-C(R6)-N(R 8)- group is present (e.g., nore than
one Y group is present, and both contain a

WO NRBI$1E( R6) - N(R8) - group) each R8 group is PCT/US2006/034427
i ndependently sel ected and each R6 group is
i ndependent|ly sel ected. The invention is inclusive of
t he conpounds descri bed herein (including

imilldYo8y1 Wéz%‘lﬁséxdzﬂlyﬂmﬁaiﬁlyl B%ﬁﬁﬁ@iﬁ%ﬁ@@&io@hbﬂﬂ carbazolyl,
acceptable orns, includi I somer s

bengpxezo kyl.auynendingl bemrdaz@ug rqyynoxglml,sbené@th%wb naphthyridinyl,

[ r I
oo BTSRRI BESHAS GRAIbiy. AR Bae padon,
triaSiB@L; idtiaginlyl, wxadiﬁidllﬂeﬂne&ﬁ&bl}d)fanﬂrse omonpound' s
of aﬂﬁ'et%a”% “'ﬁet?%e%ﬁz'@"‘ oo G SR e SF 58 SEHGHS Hageontain a

Cpu
o EPSEBRRMTE 4 60505, At ) e gt v il

unsaﬁladttcisdermaevm(cpﬂ the alidvy nsdndibpet) heta’meryi groups. phﬁ@megembodlments

e e SR B et S0 B ISRkt & K2 rhfmgoms.
to 3a1‘?ﬁ(gs°fl td BeeRAatoms ahd & §dandqlay ﬂWHb‘EBr@atoﬁiB Eﬁaﬁﬁlﬁi}c
formd descri bed above. The pr odru itself

het¢nonynig glewon@gdmmrcﬂgdm@ t@@ﬁw ranyh mqqu%lglyzwowrphohnyl

5B SRR RREP HeROTRLLfl 25.

isoth@iz8HinkE @é‘!@ﬂy@l@yraﬁm @ulﬁﬁcltd‘hﬁ}d,tﬂgim@lpd'mm;d thzepanyj;), 1,4-
sol volysis or hydrolysis, faor exanple, in th 0o0d
oxe@ppaéaryh;hmqpuoemzmyﬂ éﬁ@%ﬁ@ﬁ%ﬁlalo?ndl%ol&{%le %gfhaﬁ ?etidﬂa)‘

dlh%?l‘%llﬁ% uf?),'{)ﬁ;q (Sﬂgf Eillg §Cta ﬁbgg(ﬂl %éed I-p’ ))El dr@&lﬁnM{n-(ZH)-yl

oct@lﬁydrdi@uﬂbhr@ﬂﬁ-yl,&l&h}&be-lanrﬁielazcﬂﬁl 3amb1c5rc1¢{B @ﬂén@r-éfytb,l aeld the
Carriers in Drug Design, ed. Edward B. Roche, Anerican

likpphar maceuti cal Associ ation and Perganmon Press, 1987.

Pr epag ?errfno“ﬂe@];octybﬁl"%ﬂﬁ@éérﬂ 1RO S %Etei‘d&?chc ring systems.
J

i nvention may bé Synthesized by synthetic routes that
Sua:lnnhgjsj}estqmscmelsée isadaidierduridaed ringdard sin ringsokpsqdinggean

arts, particularly. in. | f ant
mcgrgg . t’é’ﬁ‘ tQ aﬁgtgf%“éﬁow&ﬁé%fﬁ’ s:;ttr.ﬁzlaétg&1 {‘m 13 n%grrl}%t%c rmgdlfor example,
a b@ﬁz%ng ﬁﬂgr Sbirbf rid¥ SinkcRib ewd HRER amedEycinl spio atoneandsthede rings
as drich Chemcal s (MIwaukee, Wsconsin, USA) or

Jmmd_sb}r‘fe’mwl;\;b amepar ed usi ng net hods wel | known to those
ski k’éll‘?e% "hgt&oh:?rc@["t cohfifta REERH ﬁgmpﬁle point of attachment of the

heterocyclyl group may be the nitrogen atom.

The terms "arylene”, "heteroarylene", and "heterocyclylene" are the divalent forms
of the "aryl", "heteroaryl", and "heterocyclyl" groups defined above. The terms,
"arylenyl", "heteroarylenyl", and "heterocyclylenyl" are used when "arylene",
"heteroarylene”, and "heterocyclylene", respectively, are substituted. For example, an
alkylarylenyl group comprises an arylene moiety to which an alkyl group is attached.

When a group (or substituent or variable) is present more than once in any Formula
described herein, each group (or substituent or variable) is independently selected, whether

—N— R77—Q—
explicitly stated or not. For example, for the formula \ Ry each Ry group
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nmet hods generally described in Louis F. Fieser and
Mary Fi eser, Reagentsfor Organic Synthesis, v. 1-19,
wadoep281dew York, (1967-1999 ed.); Al an R KatPCT/BK3006/034427
Oto Meth- Cohn, Charles W Rees, Conprehensive
Organi ¢ Functional Goup Transformations, v 1-6,
Per ganon Press, Oxford, England, (1995); Barry M
is ifdepeddeaitfl sdlédted’| BInbther ERMRIIE ReRAINGre Bi@ashieCY group is present,
Synthesis, v. 1-8, Perganpon Press, Oxford, Engl and,
each Yogroyp isdhdepsnilentlyi ssleciagn dibe Sthse aném@whe@r{eweﬁ@ﬁ :

: . . i - a [
NPt ARE sl SRR a5 hir Sl e YR Blprosent, and both
conBeh h SN@ #)-CRE)-NR Jagrahp)sarh Rg Eomupiis indsperadentheselected and each
pur poses, the reaftion schenes depi cted bel ow provide
Rs grguk it independentiysetegiedsy nt hesi zi ng t he conpounds of the

pr e?ﬁenitnvéﬁ?’oggg ggﬂlsﬁa% Bhd cRFpdBls ﬁé&%ﬁﬁé@ﬁgrﬁh emcluditg

mor e det al scription of the individual reaction
intestmegiates siaent loé e patES cvtica iy ancepsabdevformis giveludicig isasgers (¢.8.,
.in the art wll appregjat hat .ot her, synt,heti [OUt-eS
oo BErs 1S AP B RO At P S RYTBS P g By KIS In
pariEH ANt Obmpuhd AU ERE dtive Cths rdiehiingspepifallp ik lwlsl each of the
reagents are depicted 1n the reaction schenes and

conpezind's saahtivaesnas welhay ragemictand geHemisrmiztueseidhe eaggigmsrs. It

C be gasily.s It U ROV [ f
G SRR A SRl LIS Y00 BB, vt
explRRl Pited BEnRGARQUBH at fihey dsade" iy ekhiicittp stated}

described bel ow can be further nodified in |ight .of .

t hi Shejiesw) "gEaskres " aeang a&ememc{ %lﬁfa%an&‘ff?&a"‘g% YKo ighyield an
. | r. . 1 h. ,
i A0 e Qulrdhoy i the gt oparasfomonsic
or REMess furynstdesqpibet abdvea Thamprodrug,dtsefumey boamlmmyneespanse

mof o eao B RHIDE SRR POV gd i BB R Rhferic forms
dedcRBeNANE € TRE thRGoR@Hoh GiHyadcclitReVdionthe datidmsadfidh bR through a

conditions of the reaction step. Suitable am no i
chqmiotleegi, sglvglysisms hydrolysise faxcaample, irthe bleebeicapymatiy

. - but oxycar bonyl (Boc) . ..benz 8 . : .
ROk SR S R REAL BB PRt Ot
StalPlh, OtPR§IdhulE a8 NAWBBD LIy 8 gsteagt Wol.ddbfshd | Cof BymspesinmhSeries,

as the tert-buty\ dinethylsilyl ﬁrou . For. a general
andimsBiorqyersifle SRt Dindrugdesimoth déh‘?ﬂg BrBpghey dEnericar

T. W . , r ctive Goups in
Phﬁnbaﬁﬁ‘i‘%’%@g Oﬁg‘gf’ga‘l‘%%ﬁ%{‘ 2§GS§ B New vork. USA

1991. Conventional methods and techni ques of

separation and purjification can be used to
Preparation of the Compounds

Compounds of the invention may be synthesized by synthetic routes that include

processes analogous to those well known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generally available from
commercial sources such as Aldrich Chemicals (Milwaukee, Wisconsin, USA) or are
readily prepared using methods well known to those skilled in the art (e.g. prepared by
methods generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic
Synthesis, v. 1-19, Wiley, New York, (1967-1999 ed.); Alan R. Katritsky, Otto Meth-

Cohn, Charles W. Rees, Comprehensive Organic Functional Group Transformations, v 1-
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I sol ate conmpounds of the invention or pharmaceutically
acceptable salts thereof, as well as various

WO niogiozsaeld ates rel ated thereto. Such techni queBCTIEHS2006/034427
i nclude, for exanple, all types of chromatography
(high performance |iquid chromatography (HPLC), columm
chr omat ogr aphy using common absorbents such as silica

6, P&%mgﬁlp sk r@ifoicﬁEﬁglaﬁHr(QD@i)OBMfM Trba@nasmalrlbnﬂrag,u on,

erential (T.e ﬂwd extractjon
CoMmehmwma&gai@oﬁwd estis Vot -8t B@rgarnolé tasrPeaus E@glﬁﬂép@?%@ or

Beﬂé(ﬁws Fﬁ% ggbéCh:féer ggﬁnlﬁgg:?felggg%w nAden I SB%E%ME%'&E Berfih,

Gerﬁaﬁ}?tlﬁ@ﬁddﬁ% BthpﬁlerﬂeﬂIE(dmd denanié yiaghe Beilsieia nnyﬂmeeﬂeitylbase)l) n
ction Schenme |, a 2,4-di

ni th piilkzstrgﬁl‘f?d)woaﬂérth@ Teaop ehpgsEd4@iF I DAOR PO o tgptal
routg%f ggh ﬁ%@ie cggﬁ)o'[nq@sﬁéf thd pledht lﬂﬁ/eﬁﬁ’@ﬁ/ S8k ]}t'ey

ne to a solution of
inteGAETMEI) OFchmcEe rdmailad Wescnpndsreo’q‘cthe seirgdual freagtipn sieps lﬁeehthe
as trieth Lher ctl

ExEVmES woken seindih o wAC AR Pl symgpeue
rou1% n‘}ag'by ?écf@%t ?Xﬁh@ﬁ%&ﬁ@c@ g()%)ofmnﬂaﬁldﬁe Aok shedific

enperature, a sub-anbi ent ten;glerature such as
starﬁng Batevialsand etapentsad: depiged tthe ecasiiethschsmenand disgygsed below,

o o AT L LT e o
der Rfﬁ@@«%raﬁg/opi/eakﬁ&i’\ébrﬂﬁld?@d% adkon, hthy @f &r&doﬁmohﬂn& prepared by
Pat ent No. 5064(De||ar|a et al)

the nt@wd? riescnégﬁ]:)q:lywma@ (8 Harghes ynadifi ﬁlg\h’{] ﬂétlilfh llchg)s;;i us;ng
i i
COHX&&%‘{“ ‘gf&gtﬁm%s W%‘)‘ii %lr[dus C Fﬁ%ﬂq@g 2 or'i de. Many )

4- hiar@¥xeparatibh bﬂccﬂﬂﬂaouhdpyf ihed dmvesation & nkaymmne@mes hp npeessary to
pr epar ed gy known_ rmet hods; see,

profst entraRA? SOARGIEBY O0F SO GL Ao ALy on inermedite.
The‘rzr(i“éc &&n %I%ﬁ %t%&%n%ﬁr\%hpdep%@iﬁé on the nature of the particular functional

nitropyridines of Fornmula V can be
grobp apdirdondidondoite tanctien stopls Seitabby arpiad profeRBwErPE include
Schene us ami.nes

scciamaveioaratyh ATAPY AT RIoGhoe) SR SR PLFL 3o

ﬂu&% ER) OffonyT gl”mﬁé)a Ritable ?hy&@&?f E)Irc)tedﬁng%lﬂdﬂqislmaluckdacetyl and
unsu titute and aryl a é enyl ami nes
s113ilgccn:¢>s sncl(arthentmebutyl cg/lmﬁth}'éﬁﬂr}{bgrouﬁn o33 %‘?lera &esariptigp of

e R B RS o BETTE, S8 e e Groups
SPiMe3is, IhniWiléy & Sons, New York, USA, 1991.
" ??%?g;;&u;gé%tggg%;?é%chmques 0 ste?)allatlon ancP purification can be used to
isolate compounds of the invention or pharmaceutically acceptable salts thereof, as well as
various intermediates related thereto. Such techniques may include, for example, all types
of chromatography (high performance liquid chromatography (HPLC), column
chromatography using common absorbents such as silica gel, and thin layer
chromatography, recrystallization, and differential (i.e., liquid-liquid) extraction
techniques.

Compounds of the invention can be prepared according to Reaction Scheme I,

wherein Ra, Rg, Gi, G2, and R are as defined above, and Bn is benzyl, p-methoxybenzyl,
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3-yl) et hyl am nes can be prepared by the foll ow ng

four-step nmethod. In part (i), a protected
wapiono2eakdehyde of fornmula (PG 2-X- CH=O, wher ePCI/BR0DS034427

a nitrogen protecting group and X is as defined above,

is converted to an al doxinme of formula (PG 2-X-CH=N- CH

usi ng conventional nethods. For exanple, an al dehyde

p-nERy1BEn A B0 Q@f&n@lnﬁdﬁhﬁly i Sy | BrofReadtyedr Sutbine 1) aJIE 4idichloro-3-
the presence of base such as trjethylam ne in
nittopyridipe ef Eormuway 18 iragted vith %}h%#né 9bF REREE Ry, cBhq eagion can

be S&P\feﬁl%n{lg %rﬁgcé éﬁt‘]{g}n&a@mfggﬁqg%ﬁlge Jo Bflﬁl%h%@ a cot Ipoun of Formula

am no-a usi hg conven
A% 1l’[E]hehpdeenchf a basansptiess tplethysiniing. d'ﬁbmmbeﬂiaiﬂh yaleiedioat imyd suitable

solfaty g e Lo PR aERs, OB 0 Aui- R Gt ar 69 R and
ma% %@)cgrr?éd%&? ro!nﬂ t@B8pdrafuld, o suB RN SR ¥R rAfirelREAHE @° C, , or an

PG 2- X- is converted to an a-chl or oal doxi nme
eleﬁaic&rtdrraae(m)ezuoh 4tk yefxapmbgratureaf the solveitt Bany 2,4-dichloro-3-

nit rosu’ﬁgl ni e |n a _Sui ta% e_sol vent, such L& (i)l\/F £
Fﬂl?é“ 1BELP B OMPT U F2B b PHIERTeS KRR f‘8 ce, Tot
exdnPTREY Bt Dhteat 196, 6@2@0‘6@«%&&@&@1 )aFQré 1d) @adyesle &Iadﬂyl

el evat ed tenperature in the range of 40 OCto 50 C

prevh@dévy@hlommgamgj@bwﬁa@xw -figerA(l H)-prijonexwith@ ohlounating agent

Suc, -a%s Qﬁagllo}ﬁlsgﬁ% 0% 2 h‘ﬁil%r%é ki\%u%r £ h&&rok? 35 %r(fﬁfjpﬂlﬁdd%@g bre
kncﬂ\ﬁn Sﬂ&tﬁltbetptélﬁﬂed bkieAal m3thyl3;es, Myl aanipde, b)/St PaattiRm 6,446,153
(LipTons & Gune e ohencht BAsbaobr Qo RyIRaT i mitropyridines of
FoﬁHﬁlE azbéa% RYPrYeRld escu&fal o%&gb&yd%@ah{m& RehctlofXBheme I1.

t enper at ur e nit oxXl and al kyne undergo a
[3 +Bﬂun[eymismﬂdest ofdfimnnehd{n-NHz e qmunerdalla apaibifohac Déﬁ@rs can be

prepi AP eq%%ds HOpSrIe VePY CBHUGRE P afsutSituted alky!
and‘@rgﬁﬂ’l enyfARIMR, BEhER {aﬁhg@m&hﬂ)ﬁﬁidlﬁa SHPMRy1l Sryleed,

deprotectlon can be carried out Y conblnlng t he
arypa‘lkjfiamyl myd@.zmes)pe]@)tdg@zme salts are commercially available. In certain

R Tl TS Bl g rprosves

1so§%ﬂ-3a5ﬂ)rﬁéthﬁlﬁﬂ1hne@ lcai$ Bé prphretibytthe f1BUGHY fasr-step method. In part
et hanol / THF. The deprotection reaction can be carried

(i).qurrotgeted garine-aldglrdgtaf ferngla g Clark-SIFE dvelerein Mseisaifregen
ol DA ol phstle Ty
(PGHEXICHFODH gsmgbhmtéﬁtloﬂi:ai mesioods. Eobedimmiatag aldehydsca be
cor%lbgq%g rw?t)fnylfy%%x?f a{nll(mle ﬂecﬁro%/hlogcrlé) n the pregence of base such as triethylamine
in a suitable solvent such as dichloromethane. The reaction can be run at room
temperature. Protected amino-aldehydes can be prepared using conventional methods.
For example, phthalimidoacetaldehyde diethyl acetal is a commercially available
compound that can be treated with acid to provide an aldehyde of formula
(PG)-X-CH=0. In part (ii), an aldoxime of formula (PG),-X-CH=N-OH is converted to
an o-chloroaldoxime of formula (PG),-X-C(Cl)=N-OH by treatment with N-

chlorosuccinimide in a suitable solvent such as DMF. The reaction may be carried out
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hydr oxyt et rahydro-2 -pyran-4-yl)nethyl group, or a

group derived froma [I|-(tertbutoxycarbonyl)-
wa20wydesazy pi peri di n-4-yl ] nmet hyl group. The PCT/US2006/034427

correspondi ng am nes of Fornmula H2N-R can be prepared

by conbi ning a cyclic ketone, such as cycl opentanone,

cycl obut anone, tetrahydro-4 -pyran-4-one, and
initigllyt bedory Yborfl t@xFerhtupy, PEY *CforeganplRxstdthen hatédatexetsated

nitronethane in a suitable solvent such as ethanol or
terpperdfredn thewange ot e ¥ Bheatchloealdodme whforsfulpase

(P(?rgg)g- %& &ﬂg et n 8ﬁfgley l:fe 1'5%1%%{1 l’énfo?ésl ﬂggmn;\j/g]itedqm part (iii) to a

pr&@dI&D@nﬁlbﬁﬁﬂufb@-lﬁ@{w&m ygﬁﬁ{hyl‘mmé by eRe@ient with a base such as
hydr ogenati on conditions. The hydrogenatlon
trigthypie ty cengrate@aiile OXide imibe pressras ol applane i %ﬁm%{e solvent
n : I
s L G L I F L
[3-6X] egclobddifBod i'eatiﬁm] togqactidoa pwit¢died(Stubsttitedisoxand-3-he
tion can be carried oyt at omte erat ur
DR R o B g ArRIoteeie rbRat ) o Srtisiaf iogfhods. When
a fHAIRIG SlotcRAHE gﬁﬁl%} iPhQar the @ o{%‘étl&?{ E‘éﬂ”l?&ia?ﬁéii St b¥Gombining

known synthetic nethods. In step (2) of Reaction
theﬁdtummm&ptdtectcch(SGwdosgmmdpsmxazal pybmgihydangine Fathrhyldeazine or

O N AT

ctHaROVEME eThé Mep)}@febh&dre@@ﬁontbén%@ ERirvdREt @odii tB@p&hture or at an
Formula HN(Bn) 2 and a conpound of Fornmula VI in a

eleygiied snreraisramah as thenefux epipgwiiae of theypbigds in t he
|
b SR ln® BHCraMTT PRV Sh B aE Al 0Re Ofo e

memﬁodsh Fob Qiﬂd@ﬂhbodlmeﬁtsﬁlhl 53)1 bfdr&e}agtlloalkyﬁ‘nétbyﬂfgréup, a(4-
onpound of Fornula VII s reduced to

hYWKWFYﬁ]éYdZOQIﬁPXrPP Arilieetay] grevmmer & stAup erl’r‘ﬁfgg’P@o%Ef gt
bu{.:o@(? ?rﬁ(}y fg glg?rggyfg E5RG:- %;'lgilgl kl B80) A8he E’Jr?éggérﬁgné fmines of

rohydr d-nickel (I'1) chlorT de.
Folthelat&Bt tanbd sreparad by cmnbilnmg(mq:ycihe dtetout, sbyh aﬁmcmemanone

cyélg{m\ll'}t@%xé)n%o‘g%{rgﬁ‘fﬁé :{h’j ]Inﬁl"]r;? f FO er?( l}/ultyl 4I gxoal—Sf#pen%lnecarboxylate

with SREQAEhbARSY MR udrelk s&l%r’ﬁ sbK AdtRardl oﬁfh@ﬁﬁﬁolﬁﬁ% sence
bor ohydride and catal ytic or stoichionetric nickel (I

of@ lqat@kymd amonnhef hese eich aFisedinmathoxdde ernediven bydrexidd a@djreducmg

e
hthQ) gBfi@ondenditibns. | Thed@@ed gbntic] i0 Yypictilly-carridd ot ifide Ijm;dsance of a

| X. The cyclization can
catatlyst such as palladium hydroxide on carbon, palladium on carbon, or Raney nickel in

a suitable solvent such as ethanol. Both the reaction with nitromethane and the reduction
can be carried out at room temperature. A wide variety of cyclic ketones can be obtained
from commercial sources; others can be synthesized using known synthetic methods.

In step (2) of Reaction Scheme I, the chloro group in a pyridine of Formula VI is
displaced by an amine of Formula HN(Bn), to provide a pyridine of Formula VII. The
displacement is conveniently carried out by combining an amine of Formula HN(Bn), and

a compound of Formula VI in a suitable solvent such as toluene or Xylenes in the presence
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be conveniently carried out by heating a

pyridine-2,3,4-triamne of Formula VIII with carbonyl
wa@lpdomozkazol e in a suitable solvent such as PCT/US2006/034427

tetrahydrofuran (THF), tert-butyl nethyl ether,

di chl oronet hane, or DMF. The reaction may be carried

out at roomtenperature or, preferably, at an el evated

of 4 BA¥RShcH dé;ftﬁetﬁyﬁhnﬁ@aﬁch&:aﬁﬁé hitbn dlenpertamperated sidhers the reflux
solvent. In step (5) of Reaction Schene |, the

WHFT?W@@Pfﬂﬁ sgFsbs are renoved from the Aamine of a
B BT el P U A
providearpyeidittead, b, 4etribmitienefifosmulalél It efreaedudtionrag he clrgied out using
AR S
redtl@ttlcﬁ'{ i9 9915\%%&?1‘[1? A eﬁ%ﬁt @5?“5&111@%921 Bethi @b RTHISS PRYIdulh VII in

vent such” as et hano ernatively, when Bn is
a spitabbeeoley besutyen msxtape {ush améxyhl@mm¢tb@rleén@tllmgol to a mixture of

conbi nin i, ac and
exGess spdium ﬁ%ohxtgr (i %gythct orrsk)o&};}lg? eﬁtglg&lg{@ﬁg? g}rﬂ%ﬁde n methanol
Th@?ea@t"‘orﬁéa@%&ﬁ%é@iﬁ@f@bﬁﬂ@ gefuras 50 0C to 70 OC.

Certain am nes of Formul a - NH prow de a co oun

f
For fnustep gofomaactmﬁoapmea, 7 R IOAIA-GRBURE @ ormula VIIL s
cte f
o P A
be %ﬁ\{énﬁ?ﬂ% b%rﬁ%& on b}dhiailgg a@iylrlﬁljnégié?g@-pﬂamiﬁe rof €xanyh &/11I with
rotecte | am nes O -
carbonyldfigtidaap )¢ IR anguitpbie gpl %%@é %Sotsﬁr!i\é(z’@f@meyﬁ@d?’éﬁ“ﬁﬂ

@éﬂ‘ s ld?ﬁh%ro%@@aﬂ@ RTAA! §8le R¥AcKOPHAY BB LRORE oub&Goom
Patent No. 6, 797,71 8 (Dellaria et

tenapex ata]red)r Qarefeei‘dlﬁra,t aEeleeate@te,mp}:ratmducI@s arefliggemperature of the

pp.487-493 (1996). The Boc-protected am nogroup can be

SOlé’E‘Hj ected to the reaction conditions of steps (2)

thr gy QLE% ﬂ)of RecabtRACS dhee FCIRE Bﬁ)téctlng'@h@lp@@ﬁe RORIved fiofigthe 4-

gr oup be renoved in ste the aci dic
amgimnefi at ]féﬂmwaz@[%ﬁg@]@ynd)m -3-pl Qfdﬁ@rmglarléqﬁ@qvlg?a 1 H-imidazo[4,5-

C]H?’(Sﬁﬂbg'ﬁij | as’rlc%f %\%reﬁnaotogﬁne%g meﬁﬁtgéwghéaﬂ Be
cog\lr;]h%}e%m@%ieﬂ |o@ﬂ016} aPakeppabwe ihéd Hydrogenanyio Uasmﬂltlmmusglg a
suitable heterogeneous catalyst such as palladium on carbon in a solvent such as ethanol.
Alternatively, when Bn is p-methoxybenzyl, step (5) may carried out by combining
trifluoroacetic acid and a compound of Formula IX and stifring at room temperature or
heating at an elevated temperature such as 50 °C to 70 °C.

Certain amines of Formula R;-NH; provide a compound of Formula VI that
contain a functional group or protected functional group that can be transformed in a

subsequent step to provide compounds of Formula I with a variety of different R, groups.

For example, protected diamines of Formula Boc-N(Rg)-X-NH,,

HZN—x{\ N-Boc HzN-X—N\: R7j—500
R / R

10 , Or 7 are commercially available or can be
prepared by known methods; see, for example, U.S. Patent No. 6,797,718 (Dellaria et al.)
and Carceller, E. et al., J. Med. Chem., 39, pp.487-493 (1996). The Boc-protected amino
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group using known nethods; see, for exanple, Dellaria
et al. in US. Patent Nos. 6,525,064, 6,545, 016,

WG 28462901y, and 6, 7979, 718. I n ot her exanpl es, PENUsIN06/034427
esters of Formula H2N-X-C(O - O al kyl or hydrochl ori de
salts thereof can be used in step (1), and the
resul ting conpound of Fornmula VI can be converted in

grayphse deenbjestd stht ocation npalitichseff sfeps (A) ltlarolighn 64)iof @ eadtion
- X- R 4, -X-C(Re)-N - R4, -X-C(=N-O'R 8)-R4. .
SRt T PreiioHB eI P e LA THBE Apdfgnditions

d Wbed T018f AAUeBRAbyRUBY ESRBARhaNES th U 53 i
ar(Kfeps;rki et eaI. 37 and V‘DZOOS/%Sl%SW%ep@% }?Heaﬁe)ﬂ.ﬂtmg

compayrsefdroplaHdaringanAX PiBpdked from am no esters can
al so used to prepare conpounds of Formula | having
—aR_£X- CNRe) - NREJNR~R; at the R position using
convent jjonal acyl \{(ransfer reaction conditions. Anm no

al cohdk’s of offor mul & B2R X- Okt e RisgAition dan ®pabiverted to a
conmpounds of FEornula VI, which can be converted in
CopY Fﬁgaélt“e%y@@)'g'%npound of Formula | having an

- X- 0- 2- R4, -X-S(O%( 0-2-N(Rs)-R4, -X-ON(Rs)-QR
At X- ONRY R 4) XN RO ANR: O Rg) - Q R4) - R4 group

usi ng fret hods descr eF?i U. S. Patent No. 6,797, 718
(Del'Maria et,oal .) and 'I'nt er nat i goap uRupknoet methole:see, for

exn Poliga e g hEPR DR 653l (RERDIS gt B0 19

6,799, 7VERR0GHE)3rbles [BRS KebieRlof qﬂo}mulra‘?ﬁ\@ﬁﬁt@ Lg-al 11

am ne used in step Ejl) may be tert-hv carbdzate,” and
hydmehlpedesalts thereafican be Mgdd in step (1), and the resulting compound of Formula

-(2- - ni i.di n-4-yl ) hydr azi | at
VI B E BRI Al B o b T 1 e
~X(@(R 5)-Ri - X- ORI RY)- R0 61X Z(=X-OUT8) R, rdiip 4t$heéR, position using
Boc- prot ected .am no group can be deprotected to )
thegRopareac e in RS TBEHpBLREb Gatian Sas W CPgnS BR bl @repski e al)
and R SERE) o109 Sl SORELEEL] 5050 o i

esters wpioalsd be fiseddo pudpard conpouathefitdrinmld yichvirgesn -CXHGRES(Rg)-R,
| ting conmpound of qu nmula | X wherein RL. is an

The re ! .
royfah e 3 g o RSP GaP RN elcH tagloh ERcHpRIBy Hanso Amino
1 axetare] - r .
PR 3L O ofn BeGfl o PGS S bmpt AALoIATHAL VI, which
carsles! eomivertecoih subssqhend isteph tos caepamidtof dbrmule d ipving dn of

X3P ten RS ans D S AREERG A PRt ™ ©
—XPCIESRINGER3)-Q-R4)-Ry group using methods described in U. S. Patent No. 6,797,718
(Dellaria et al.) and International Publication Nos. W02005/066169 (Bonk and Dellaria),
W02005/018551 (Kshirsagar et al.), W02005/018556 (Kshirsagar ef al.), and
WO02005/051324 (Krepski et al.), respectively.

The amine used in step (1) may be fert-butyl carbazate, and the resulting rers-butyl
2-(2-chloro-3-nitropyridin-4-yDhydrazinecarboxylate can be subjected to the conditions of
steps (2) to (4). The compound of Formula IX wherein R; is a Boc-protected amino group
can be deprotected to provide a 1-amino compound or a salt (for example, hydrochloride
salt) thereof. The deprotection can be carried out by heating at reflux a solution of a

compound of Formula IX in ethanolic hydrogen chloride. The resulting compound of
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‘R a$ d@Hy@eﬁbme@tth step (Neofl ReantiomSehs

of an acid such as pyridiniun -toluene sulfonate or

acetic acid, or an acid resin, for exanple, DONEX
woB@®7HI812¢i d resin. The reaction can be perf or PEHUSI00€084427

el evated tenperature. The resulting imne can be

reduced to provide a conpound of Forrmula I X in which

R is -N(R")-QR 4, wherein Qis a bond The reduction

Fofiila D vidih ®J i0at ardino e@@ip dagReledtvdtiea kétbie, améhytie or
borg@%drlde in a suitable solvent, for exanp

comsphading ketrher ageisl ewetivwdersasisim conditionsp Fesyxmeatﬂ@ﬁone can
be ?&deﬁa% sgﬂtlgff brhR H%ﬁ)\éhﬂ)?ld@ &P 0P2 U&gp&fnd o‘f'i?gﬁhfi’ia hX-in &hich R;

is atr dn2inc ngmjpan 3-snitable pylvérdisnetdasyibirinyehnal oreeemniitileyih dhepresence
can als ul at ed i n, subsequent

f I b i
of §1 8538 SR A PYTIAE HR PH SN G SIS APt 4oith O 8 PO Efoin, for
exdiib ] SE¥IPR W0- )M%gﬂgélqz qhe QeaQ:t%ﬂ’ @éfrf‘i?é’ V%e?forﬁaled ht diPelevated

provide other co For mul a erein R is
temp‘d@efml)e @hR4¢sult§d(g:ihmae(dan\beeruced to pN(VRle a) coxtipomné jof Fommula IX in

i A G N Ot Gt SHRRIORCE P o n i gt room

tenSRatR Witle Rt @d bByohyaifdinty Qabie¥blvent, i eﬁ&mﬁl@em%fﬂaﬂ@ The
of Formula Ri-NH2 in step (1) of Reaction Scheme | to

dempmtl@reslmaumtﬁm{é) e then heipairied OWH@ PEqvideg cqmpavpd of Formula

%ItchbutyP r2- -Chtl(?ro%ﬁlrelﬂﬁ)?%dlgm gr[bcﬁ%BQWte of Follfiula VI can

Kyne“grodp a
als@ Yb@ |n€b£1h@iﬂllette@ﬁ1 sﬁtb@éqi.lbﬁtrstepsﬁﬁlng t]liH 1tnE:‘ﬂhbés d)escﬂleedf iamechational

Publg@klaa Soo V%@%%WQW@@ ($t0€1‘|ff|‘ﬁr eé%l&[ta pseveqlepgfh?roqompyuaﬁs of
Fo ﬁﬁ]ﬁl]!l @hérelnq{lqg lq 1?{2 (%%}n%?% @FRPro‘?pﬁ(I@z )@‘Rsb.

reating an al dox orosu00|n|n1 in a
sui f[mbd:reans piefardd esmkmldlmmt@m:[ is a’l(lbsm&saumcbmompl bf-yl)methyl

carrjed out injtiall elawroomt er e (%
erqiy e chhe et BE 4Pa paboss T Bnaty s amil of Fortula
R, NIPRI APA1§ of Reddti®n SRGRe Plo rﬁ@w@@a%@m@@u&ﬁaf Hrod VE§herein

are comercially available or can repared from
mlgtlwﬂlmné@rwp atiee Ry
ere t ch I t lly b
poptiph undiaessrorelopde ot Raftithatf it SA0es Rl Bap 6
chl':?émﬁbﬁnb % PR RIeSintsdRazd18-subd e COH indidhzb PES PEAREEl of
e

ase such as triethylam ne to genera anitril
Foaxildd. onChliotaaldmdimer Cfaadle prmred,/w oeating tah aldoxene Wutbd\’-

The reaction W t.h | o an.be ca
chlgguEg AR DR NS $Hh 2 DT B SOPUEHPAC AL hagd ot
1nlth‘|%hiaé]5@q§&ﬁ@&ﬁper% bt @PC Rrex@ipleo itihen hiide XatGriefdvated

CC-H can al so be used in"step (1) of Reaction

terSodrate ih thorapgeuf 4&°C onpdiBd4ldoikimes are commercially available or can
be prepared from aldehydes by methods well known to one skilled in the art. The
resulting ai-chloroaldoxime can optionally be isolated before it is combined with a
compound of Formula IX, wherein R; is -CH,-C=CH, in the presence of a base such as
triethylamine to generate a nitrile oxide in situ and effect the cycloaddition reaction. The

reaction with an o-chloroaldoxime can be carried out at room temperature in a suitable

solvent such as dichloromethane., Other amines of Formula NH,-X-CH=CH, or
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Formula | wherein RL is a
(3-substituted-isoxazol -5-yl)al kyl group or a

w@ 03n0Eee t ut ed- 4, 5- di hydr oi soxazol - 5-yl ) al kyPCTYUS20p6/034427
Synt hetic el aboration can also be carried out at the
RA or RB position of a conmpound of Fornmula | or an
internmedi ate of Fornmula V through I X. For exanple, the

é%@%ér}‘fﬁarpgl Bt U&Qd%\(tegrﬁl)‘m‘ LI Sé‘heﬁlerl%? dvu%’ wﬂxﬂbounds of

nown an can be treat’ed accor to steps
Fortitolugiteréid)R 1df a R-actstioreBishrarel-p yd)alltp'g epaper pr(ay{sgbst@ﬁed -4,5-

| Hm dazo ridin-2-ols of Formula I X. The
dthPéPﬁ%aZ@lr'%'Q’é ﬁ‘ty%‘ﬁ’ PRB position can then be brom nated
u Si tﬂe\l’ic Q!&@Péféﬁ%hﬂ hi¥h B8 caA%ie@0di 418hd R, thB mesified oDd
V. et al. Tetrahedron Lett 2665

con@pb@ﬁ@ pf Bom@lla Ver arDintarmediatecaf Egrmuly V Mugj}@% Ip(gdf@campfe the

con&nonglg%feFl 12?1?&11\7 ér:lL %21}(1)11 %ﬂ%frgétﬁﬁ ré&)lf %@g@ﬁ g?& g be tr%ated
acc&rd%g:’@ stb’i)b 0D) ¢ ?E 4) shRdactict $udedme Ian flre@uﬁ&s;eqﬂae!nd Ilﬁ

can be followed to EYOVI e conp

imipenp$ -t R K i Rr s GaRD eiias Regosition can then
be Igru&sf%qtt Hﬁs%ggeﬁybrgllnﬁ Llc@mnﬂfﬂ’e aBLdE@A g’to M MhaKYd of Rama Rao, A. V. et

eroaryl oxy
al, hrawreaadmai kw PNBEHSY (1998) af(dﬁ\weD eéxarepbk J. AieChem. Soc., 116,
ere

s CHTECHOER G Colmle | et L o 5 o ot BB o
a11<§§88§ g@%yiggg% Jonve&?ﬁdaﬂ M nettiRds Kend sdbseligdiRlyaeepc(s) cédigdtollowed to

converted to the cor respondi ng
provizirompdendstued] rF@lrmu]R IBn ivdiichl Ky isarhetbyl gtp@}m’gth is substituted by

alk? B adlaﬂgxg,aaté& %Zed lgﬁg?elnlﬁon)%f g\{let hog}/y %h@tgﬁogﬁgilﬁsleneoxy.
( 19ﬁ@r§othe¥'e%ﬁ%l§%e tbRp6Rids 5 PoRtiln @(&ﬂwmim Rel$s vilerosdrrbromo,

RB is al koxy nay be prepared b al | adi um cat al yzed
whixhigeh bagrepeted ushng the gictheds deses o inBeysprar; R J\ARg‘W Re K., J

uch
Heéﬁ%‘? F%e ?ah gl?gsi‘m thdgﬁ%-rggl g‘rt%ég’%gﬁ%’]“%t an ounds
whgiegl%g cbeaug;nammoftmdu@h ??Badlmh&m'a@ezed beuptimgrvetpearitivs gmines
0X erivatives apane P Q401807
(Wegmnrs, Buchwald é&ﬁgﬁf Sl 5‘%@?% | LRGP ﬁ% RB
co%?sgoncll %Qorﬁg e@fﬁj %gseélk mé’*]%@f) Bﬂeﬂ%kl)bané[dlum catalyzed

ar e ing to eactlo sin
co@ QP Gultitihe désﬂ-'edra]ndhal Waluckh M.eWolfepl.iks, ]ﬁlltﬂhwﬂb? §nB Radm.

Chle;:’z |§0y0d r]o] 3395 tjl 9@7)%0 IB}SHQ(%‘?’HC%{ oth?le r('guch"f‘oro group with an alkoxide
anion could also provide the corresponding 6-alkoxy derivatives (Japanese Patent No.
04018073 (Tenma et al.)).

The compounds of Formula IX wherein Rg is chloro and Ra is hydrogen may
alternatively by prepared according to Reaction Scheme I, using the compounds of
Formula VII wherein Rg is chloro and Ry is hydrogen. Such compounds of Formula VII
can be accessed by reacting a substituted 2,6-dichloro-3-nitropyridin-4-amine of the

Cl

N N0

Cl = NHR
formula 1 with an amine of the formula (Bn),NH. The substituted 2,6-

dichloro-3-nitropyridin-4-amine can be prepared by reacting 2,6-dichloro-3-nitropyridin-
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can be accessed by reacting a substituted

2,6-dichloro-3-nitropyridin-4-amne of the fornula
wowrah/oz12am ne of the fornmula (Bn)2NH The subBCT/US1006034427

2,6- dichloro-3-nitropyridin-4-am ne can be prepared

by reacting 2,6-dichloro-3 -nitropyridind-amne with a

hal ogen substituted conpound of the formula R X in the

4- aﬁ'ir%sﬁﬁl?ﬁ helbgéh fBSEutcIUSMpdEnd bf Bt Mytnaila REX id the presence of a
6-dichloro-3-nitro n-4-am ne can be prepared by

basm suelaey gty lanise. cEh@Eépﬂ}?hlaﬁ%&nﬁmpﬁédhnrﬁ'ﬁlﬁ@%a%‘}?@ pEgpared by
nltrot‘fé%ﬁigg die ?rhér at I‘%%lg %—&H#ﬂ' $n ﬁl% Jﬁiéﬁghéé’ 3t%o én‘fira{e%l%ﬁﬁx)w adidAitric

ure,

aci®(197/90) abh @efd@cé& teﬁipbfaam:,rfbpyxanmlae;t 0 °C\/&bl farm Z,&nlitidoro-4-
converted to 2,§5dichloro-3- nitropyridin-4-amne in
t he presence of ¢oncentrated sul furic acid at an
el evated tenp re, such as heating over a steam

bat h (Rousseau] R| J. r\]%pblns R K, J. Heterocycl
Chem, 2, 18

Yo TH ds of F
nitfgRERePYHIRE s chl or o rmy t? Wi‘ﬁz %2’829&‘ t‘?z 6?‘”%1)}0” 3-
mtr%?iﬁcﬁﬁﬂloﬁgf 8% ﬁl%@%léﬂgesof‘%ﬁ ﬁte@%ulfﬁn@bé’i& by flevaEd

as descri ove ternatlve y, conpounds of
terrifmfanm’e,asulcxas/\hmtmg Vet Bsteam biibxRousrab K. gr BohingdR. K., J.

RS 903, JHRGHHSR, SISt DRSBTSy s oo

mag%etﬂ H@@%h@&?ﬁﬂ to TiEcorRIRHINESc o ponad s WhéreM Ry Wwhigity@amin® or

I's chloro can be converted to the correspondi ng
alkoxypodasdsbadtedoed-n RB i s al koxy by di spl acing the

o kPR Pt R B bR R AR Ry BE ptlred
accdrdfi BPR Eactibh SEien® NisikO@iipdtindeoOF orfruilar [Iawhﬂrém Rf,ﬂ& chloro

RB iS chloro and RAand Ri are both hydro
an&Ri eab Re azedioflehydroggie hl k@scopmongrF@F@plgﬂg\?ﬂ vglegelpr&g ds chloro

ca a% k@cﬁw?ﬁ cft%ltﬂé l:cﬂf%u ?Imcﬁn% ﬁ(ﬁgld% GERRLARY Esealkc%le;& @§pl§émg the

eating at an €l eévate
chlbf@enpusing a rrﬁeﬁ)dl afkoxidel, sychats agbdN@ aikdnade c”ﬁlnmﬂeecuqmgan be

th ddi t | t f .React]. h
carFleq @it PGt BT RERY SR SR o Bt Vol e s i
ch]%ﬂd andvl*@eﬁﬁ R Hel 'b% @enaﬂlda ftaBRAoRen @ hRgt&irahydrofuran, to

can the reduced to a
a n’a?etd adinmﬂermhﬁroalak @xqucd thimperatire fochas at ive bath teyaperatupez and

al. kox d RA and ar.e both, h
B Shin Ve GAIGRPEALTS [P RIBI B Ry Shgd g ieting the
ad&’iﬂHﬁOHﬁst?@P 'éffREé/(Qifoﬁ%hémé € th®redulting 4-amino-6- alkoxy -3-nitropyridine

4-am no- koxy- nltroprldlne of Formyla VII ﬂ%
of Eainnalb Va1, sdievecie ismikoxy and Ra and R are both hydrogen, cant en be reduced

to a 3,4-diamino-6-alkoxypyridine of Formula VIIL, where Rp is alkoxy and Ra and R, are
both hydrogen. The reduction is conveniently carried out by adding aqueous sodium
hydrosulfite to a 4-amino-6-alkoxy-3-nitropyridine of Formula VIl in a suitable solvent or
solvent mixture such as ethanol/acetonitrile. The reaction can be carried out at room
temperature. In step (4) of Reaction Scheme I, a 3,4-diamino-6-alkoxypyridine of
Formula VIII can be cyclized to provide a 6-alkoxy-1,3-dihydroimidazo[4,5-c]pyridin-2-
one, which is the keto tautomer of Formula IX, where R, is hydrogen. The cyclization can
be conveniently carried out by heating a 3,4-diamino-6-alkoxypyridine of Formula VIII

with 1,1'-carbonyldiimidazole in a suitable solvent such as tetrahydrofuran (THF), tert-
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sol vent m xture such as ethanol/acetonitrile. The
reaction can be carried out at roomtenperature. In
waee@p/0t)r9 of Reaction Schenme |, a PCT/US2006/034427
3, 4-di am no- 6- al koxyryridine of Formula VIIl can be
cyclized to provide a
6- al koxy-1, 3-di hydroi m dazo[ 4, 5-c] pyri di n-2- one,
butyh irethyil sthef) didhédrombehahQ e DMF. Fhe raabton Kay W‘J@dirﬁe%ui a room
hydr ogen. The cyclization_can be convenien carried
tewatﬁv Hepreferapls ot a‘ABJ&V%tﬁil HELRSTHPIESR b?/sr‘i%ﬁ xdemperature of the

sol’x:/%t k})n]@ l\ﬂds,tlo\ﬁ' dfthd kedto fa%ﬁfn?&@f%gg‘lrngf?‘iﬁ%gh ?T’%_i%s?’ituted by reaction

e 'sol vent such as tetrahy uran
w1‘ﬂaer ctdmmquhd wﬁtﬂeytbrrmﬂh &R diheleimKasre hilape), soch &d\Fbrofoegroup, and

r e out I 0.0 er at ur or,
R, i i B B dkageh, el redion don B ey BrEMLrafibia eRumtomer of
Fofighlb UX Wi Pesapotnd oFffortiBa XOR VRN suitdhe sdhvBRS kildhQR mf/IF at an
the keto tautoner of Fornul a 1X can be substituted

clevatad tarm?ﬁrwateh fog esampleLBR°Gto fora afcomponad X Farnwie 8 s:ugstltuted

LS such as a bronmo group, and R is other
atihﬁ& 6 q’{ﬁﬂh "The reaction can be carried out by

heatjilegvige, k6ipolirald @ FeFmlh IKaviaia RlpXs uwkszlanan@@amwmépared
of formula X-Ri in a suitable sol vent such as DVF,

at
acqppdiag Sehgrag)l v%@qramwés of Bermatia Vb whergin Ryds chloreppd Ra and R
e R R0 T2oBb Gt or PR Vi Sficthn RIS BOSed bEBonvertad
to ths catrkyoading@ompouilns vaieegia Reds alkgbmidd by dGpleeing the ukliorggroup
ounds of Fo mJIa [ Blsclor and
“Slaﬁggﬁiceéf‘ SUtfpEHt ‘{j‘g‘ﬁ‘ts “?E @@n@a&mu aSF o PG -
Wlﬁé NTRBrdadtiGeMAR GafbdWut 59 AU&hE 89-dfinbIBchloro-3-nitropyridine
orrespondi ng compounds wherein RB I's al kylm no by

of onmpllaU iIh gvherﬁeRg sl abtayo gnd Bp and iRn greapotle hydrogen, slm e lquigable solvent,
sugy SRR S e B AR B SH Rk bepgger o

elebé(teé@éihﬁ&atﬁre"rf(ﬁ@(ﬁlﬁ%@ &hboﬂwﬁmeﬂe&a&e lf@ii 1RAd of time, for
Formula VI, where is chloro and are both

exyppie oyalfeen i9 tweniyrfouph@irs oPigrnt3) asdith oﬁgeactlon Scheme I and the
1nsttqr11§1{1}>ﬁ' QF QRN glg)%) ’otﬁe? n%?/df'bt 61? @aﬂ){hefx e c?r‘? gh oifas described above

am ne héen

to ple,r\‘rnieraalt-wtsltun‘edm ebkglmhﬁo c@hpo’hﬁﬁ d@Boimula IXeaI ed tube
for _a period of time, for ex?rrple ej ght een
t wehR M@w aligrnptive, epraprunds pf Kprmyla IX X emé%w%ﬂkoxy may be

acc%% '@y tHoRSf 'tﬁéséofi’llegﬁéﬂd% @B)é@rl‘( i@ 435' Q?gndm—&

en can then be carrie as des
ylaatioy by Oealky]aﬂoml methodls suliming atbest, sueh as kqsitmnrtalbomﬁpmJMVent

sucg)];qsmlgu (ﬁ\&u\m{e}eqt zuorotggD g\(%g gﬁ{z’g etIB{\;F 3 (3)(:6?4{?J (&Hb%% C}
addition, O-alkylation could be accomplished under Mitsunobu conditions (Li, Q. ef al.,
Bioorg. Med. Chem. Lett., 16(6), 1679 (2006)).

Step (6) of Reaction Scheme I can be used to prepare a compound of Formula II.
The amino group of a pyridine of Formula I can be converted by conventional methods to
a functional group such as an amide, carbamate, urea, amidine, or another hydrolyzable
group. A compound of this type can be made by the replacement of a hydrogen atom in an
amino group with a group such as —-C(O)-R', a-aminoacyl, a-aminoacyl-c-aminoacyl,
-C(0)-0-R/, -C(0)-N(R")-R', -C(=NY")-R', -CH(OH)-C(0)-0Y", -CH(OC,.4 alkyl) Yo,
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accessed by O al kyl ati on of the correspondi ng

6- oxo-1 (3)H i m dazo[ 4, 5-c] pyridi n-4- ylam ne by
w@e@bkgdiad i on nethods utilizing a base such asPCEER20M6/034427

carbonate in a solvent such as DVF (Meurer, L. et al,

Bi oorg. Med. Chem Lett., 75(3) 645, (2005)). In

addition, O-al kylation could be acconplished under

I L
o EEH CAM s b £ (%‘“o%g%‘?‘ ‘%?%peﬁ“@?’y%? Sa2hi on

Cs.Soylobmatkyl, phanylber bheneyl, whmfe‘fim ay bo piefutstl oF gwbatifred by

The am n f F |
one g oeF U By EOR ERERoHa SREEA SR B SN tng Prheteen,
hyc%;%” Ritfd] €ParS caBoNCl g all6Rrdaritoxy, sy Edetetdir] A§1C Oralkylenyl,
anot her h drol yzabl e group. A conmpound of this type

hetmrya@l ey kel ktdé@ﬂflml%ﬁ aéderQrEéQ)&P&mQ@) -0-CH,

_C@ oac o@gowb %'&’ § wg(ngl O@oessaﬂhat R" may also

be hﬁr@enNéRh)Ot-Efmnoa@ﬂ%iMlﬁ is Iﬁadep@h(eﬁl-}& sél¢Dpd Y, raed@ic T, or L-
1-4 alk | YO, - CH2Yi

R d R
amipoiciisch' is M@r@@ﬁa&ﬂts@ﬁ% o BRI s (s M;Fé?b%?&w alkyleny,
amit @ﬁ%)lk?,%thﬁft?e l 536k I%Eml‘i\@@l ChRhyPQrunsubsti t ut ed

one o nmore substituents
di-NidEpentehnliyoGel aﬁqﬂm}'l fand g 1t1hmogod£1§1 cdkylagtinng of

dl-&'?y@?é‘lkg%‘?ﬁé’ﬁ%ﬁu t r%yl Pgﬁ' 8 fair%g?(‘)@f‘é%]ygl al kyl, C
4- é\%taﬁ{yﬂﬁﬁéfrh% 1= ﬂq@iahi/du@di‘}é'l useﬁ@b&ﬁ:p&mﬂs af kyinany [1, arb alafes

-O-CH3, -C(O-NH2,
den@d(ﬂebnz c@@@}ylwlds qquumgg]qne. tg(t@ cegqum_gonw arpidesderived from

oty e B e ol (RGh B o35, e agloRgREK b

carkiddbBo f(ﬁ’%‘xgﬁl eYby b&nbh{lﬁi[gpeg@ﬁnpc@nd of ﬁb]klytllla I evithbeedidgrbformate or
YO is CG-6 a car boxyCl L% th?y am noCi (% h

acig|cklpridpysuch %ﬁgﬁ ol ot WteWIaS?FV TidE, H) ‘ibﬁlpéfﬁwce @ base suc

as %gthgl‘l% 86 1rg ?1]1 E%:l%ﬁl%@s@h@&@@@rSQQIﬁan@&grﬁ?% (;tél%perature

nor Skl (64)- of- Fydacthm Pelreieti Irvad by hlsec‘pwprcﬂamja normptyun,d afFormula IIL.

4-Ci -4 al kyl pj pera artj cul a sef,u
The Bmlf@&%%to@f(’fjﬁg Wbl eronfiof Hoaniled taE br Vel Bhine conventional
me‘fl‘?cfdg Qe d’{ Grofif s lsﬁ’c‘h é%‘mts%ﬂl&hb‘ﬁoféﬁﬁethﬂ 1 80, SAKRYI Gy )Ry,
e fromam no acids, and car bamat es
1 methy]al (ﬁ:n@lkmmytoay)eehylc@r&nﬂmxacwhenylménﬁb}dct i on can

B G o e SR W SRS By,
arﬁétélg éﬁgﬁ%@% 1;@1)(@@%11@1)@ O aB@RY MrbEIIAT . Gotflkylcmbdrh@yl and
oc-amlnoacyl or o-aminoacyl-a-aminoacyl, where each a-aminoacyl group is
independently selected from racemic, D, and L-amino acids. Particularly useful
compounds of Formula ITI are esters made from carboxylic acids containing one to six

carbon atoms, unsubstituted or substituted benzoic acid esters, or esters made from

naturally occurring amino acids.
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as triethylamne in a suitable solvent such as

di chl oronet hane at roomtenperature. Step (6a) of
woe@cn2gaew Schene | can be used to prepare a coP@EDUSIH0EO34427

Formula I11. The hydrogen atom of the al cohol group of

Formula I can be replaced using conventional nethods

with a group such as G -6 al kanoyl oxynethyl, 1-(C -6

al kanoyl oxy) et hyl, 1- nRe4tfion Sthérke I - 6

al kanoyl oxy) ethyl, G -6 al koxycarbonyl oxynethyl, N-(GCi

- al kpxycar bonyl ) ariinomet hyl , “succiMeid , G -6 N(”hH

al k NO, a- am noCiA- | kapoyl , d, - P(O NH,

PO D o - al kY1), G - oxlen bony—l—,(s—)@'--GG\ll P

al Kyhcarpanoy| g andZa=mi noacylr 0T “NH Ry NH

a-amnoacyl-a-amnoacyl‘FQ wher e each a-éﬂinoacyl grgup R,

IS irﬁdependently sefect éd from race ¢, 'D, and L-anfno

acids. Particul arl wyuseful conpoundal of Fornmula |1 Wi

are esters made from carboxylic acids containing 015

to six carbon atons, unsubstituted or substituted |®)
benzoic acid esters, or esters nmade fromnaturally

occurring am no acids. Reaction Scheme | VM VII VIII
(4) IX gg@aQCertai n conpoundsnef Fornula V can bRGM:

prepare ccording to Reactio ?S;\herre [, wheregj

and BocNa %{ gﬁ'ﬁ nee) abové\'I \>L§3|_al kenyl , , >—0H
or a cad NZT up,~and-Rsa Kenyl R 1Rgf

1. AEBhy roXy-2 -pyran-2-8nejof Fornula X in vvhiRch R
RBX i s alRenyRior -Rn can be phep&ted from Ao

b, g- di ket oésters according to tihe nethod of Lygo)x B.,
Tetrahedron, 51, pr.12859-12868| (1995) or Song, D. et
al ., Tetrahedron, 59, pp. 6899-8804, (2003). The
conpound of Forrmula X in which wBX is nmethyl is
commerci al l'y avail able and cangyndergo
lithiation-substitution reactiprfs_using the nmethod of
Poulton, G A, and Cyr, T. I . ~J~ Chem 58, p.
2158, (1980) to provide co NyOof "Fofrmula X in
which RBX is -R i, The coggou d dof Formula X in which
RBX i s a carboxy group can be Bxepgred by the net hod
of Stetter, H and Schel |l hamrer i GW, Chem Ber., 90,
p. 755

Certain compounds of Formula V can be prepared according to Reaction Scheme

11, wherein Ry, and Boc are as defined above, Rgy is alkenyl, -Ry1, or a carboxy group, and
Rg. is alkenyl, -R;; or -NHR;. A 4-hydroxy-2H-pyran-2-one of Formula X in which Rgy
is alkenyl or -Ry; can be prepared from B,y-diketoesters according to the method of Lygo,
B., Tetrahedron, 51, pp.12859-12868, (1995) or Song, D. et al., Tetrahedron, 59, pp.
6899-6904, (2003). The compound of Formula X in which Rgy is methyl is commercially
available and can undergo lithiation-substitution reactions using the method of Poulton, G.
A., and Cyr, T. D., Can. J. Chem. 58, p. 2158, (1980) to provide compounds of Formula X
in which Rgy is -R;;. The compound of Formula X in which Rgy is a carboxy group can be

prepared by the method of Stetter, H. and Schellhammer, C.-W., Chem. Ber., 90, p. 755
(1957).

-39.



10

15

20

25

30

(1957).1n step (1) of Reaction Schene II, a

4- hydroxy-2 -pyran-2-one of Formula X is converted to
w@2@ynesden- 2, 4-di ol of Formula Xl. The reacti OPCTHS200€034427

carried out by heating a conpound of Fornmula X in

aqueous ammoni um hydr oxi de at a tenperature of 80 0OC

to 130 OC, preferably at a tenperature of about 100 OC

to BbAss (13 30RG4stiohScBEBPII 2 4- lfyﬁrd%@mwfan&:h@mf Fdrmuda X is
conp ound of Forrmula XI in which RBX is a carboxy grou

converted tece BTICR-BH- dioheieirmytroX b nbls feagingran bg C&%é.oaébié eating

a co eg%doc{f Folih {Iﬁ)@l&%c@eow&ﬁ% ﬂ?&ﬁd@at%'éﬁlb&%ture of 80 °C to

Frangenen
IS@F‘ﬁI @%&Jfaﬁabgmm&ttempléremirqoyﬂabdum(ﬂ) of: wlabbuto]f.’zopﬁr mula XlI1.
e Curtius rearyangenent in ste can arried .
out MEeEOf R@aﬁwngﬁﬁ@p%%ﬁ@am% cEPIacCLR e Ba s o
carg&fp ogﬂ}% Phtddwith &ipht }?osgr byﬁé{ﬁdest%i Ade in A8 MY rmula

the tert-but amate of Formula XII1I.
X1, whithamdepoené CReiastrearangeinemntean siep (3) to provide a carbamate-

oS LS P o Bl R D cante

carB¥@ W 18 hdalBg BOM A6 teRPelafuré SBAETOBY tb N eatC Nga whitdble
trifluoroacetic acid at roomtenperature to prOV|de an

solgerit wechAsseritthutang! Wrmdﬁ tie, tarldliuml C@H’Dalﬂ@?erﬁf IFgrngplg X
t h
S e?ra%tﬁg &48 é?f ge%(f 108f §1% ? %gl rea %ﬁﬁteﬁﬂ»@%ﬁ%ﬁ -ﬁ{h-%ﬁlol of

pyr ornu

Foahdebyres éprrtedasihg c@ﬂi@?ﬁtldﬁal aethodsnEor Sumgrl@uke Boc group can
al dehydes and ketones are connercially avail abl e;

be gamprted by dreating Pathdiiilyorpresia peid at Xomy IRISHHIS jh PHdecan amino-
r conveniently carried out
mﬂ%ﬁﬂﬂ%ﬁ%gﬁﬁﬂgé& @P6q€?ﬁ¥3§nxp@ ketone with a conpound of
For butep ¥)\f ReacticiLBcheink é1, a0 hunémt-subgttutealspymeitradediol of
Foppulag g ea e an P ke LBt b ng e s aldehydes
ancfH@tBnéé%r@é’&h&'efb@alﬁygrﬁ@émé -QJthed§ chift REdiRAstepared H8ing Fhéen

hen reduced t6 provide an am no-substituted o
syrf@bfrtmmahp@a i Tierreaction ghw be epnvepiently sared orhley easphiaingdhe

R BSERLRT STOERD P el A LTS L

me@f[an@p| ViR Yeadtiontddh Be SueiRd d&t zﬁt&bdﬁtﬁmﬁh}ﬁe&@tﬁtd or aicincklevated
Optionally, hydrochloric acid may be added.

terppsaritieo 0ROy a84eid swgh aupyriding %‘?Fb‘%‘frcé*{’}ﬁédé?d gl he imine
is An ?edﬁng t%%r&%ﬁp & AhtHoSsubstituted of Formula pyridin-2,4-diol of Formula

XV. The reduction is conveniently carried out by treating the oxime with excess sodium

cyanoborohydride in a suitable solvent or solvent mixture such as methanol/acetic acid.
Optionally, hydrochloric acid may be added. The reaction can be carried out at room
temperature or at an elevated temperature.

In steps (6) and (7) of Reaction Scheme II, a compound of Formula XI or XV is
converted to a 2,4-dichloro-3-nitropyridine of Formula Va by treating first with nitric acid
and then with phosphorus(IIl) oxychloride according to known methods. See, for
example, the methods in U.S. Patent Nos. 5,446,153 (Lindstrom et al.) and 6,525,064
(Dellaria et al.).
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In steps (6) and (7) of Reaction Schene Il, a conpound
of Formula XI or XV is converted to a

WQ2eb76281k9 or 0- 3- ni tropyri di ne of Formul a Va byPCT/Es10061¢34427
first wwth nitric acid and then with phosphorus(I11)
oxychl ori de according to known nethods. See, for
exanple, the nethods in U S. Patent Nos. 5,446, 153
(Lindstromet al.) and 6RR3&idAG%hEMReII ari a et
al ). Conpounds of the invention can al sg be prepared
using v&iations of t synt hetic rout shown in

Reacti8 Schenes | a | thay would ppar et ton#
one of [ skjll| 7T The art | imngv i ons > \I
desqy ToH t he ERA el ow. Phyr nece@i cal HN OH

Conposi tj ons and BIO|%§IC&| Activit§ ﬁparnaceutlcakzxm

conposi tions of the irvention contain a
therapeutically effec(gyﬁ)annunt of a conpound or sal(ﬁ
of the invention as doescribed above in conbination
with a pharmaceutigally acceptable carrier. The terns
"a therapeutical | yJef fgctive amount” ghd "effective 9
anmount” mean an t of ®h@ conpon or.saél_ JiijL
sufficient to |n t her aperif i c ophyl actic
ef fect, such aSecyt okiche induS??o@j cyt okl ne HN""0H
i nhi bi tion, imuno¥ddul ation, antituf®¥r activity, XV
and/or antiviral activity. The exact anount of
compound or salt used in a pharmaceutical conposition
of . Co v . _
fo CABERBRUGAT b orBh 1 BH TR e DR, SRESimiheti
routdseshbwalin Ratatioa Schembel awiihdandoold apparenhie aratofisleilloh the art,
i e carrier, and the jn i,ng reginmen. In sone
mci:‘%ﬂ?ﬁff%ﬂ?%s, d?ﬁ&?ﬁ%@%ﬁ%ﬁg?lﬂ “invention wll

contain sufficient active ingredient or prodrug to

provi de a dose of about 100 nanograns per kil ogram

Phimuciugical GompesitiosndiBiplogicahdctpaty ki | ogr am (ng/ kg) ,

preterably about 10.m crogra ' r :

Bnobraial Spsl: St ITgeh oS B b MR cifive
amb it R&onBFRed bNei o thé heeRiRe slesdrived abdvetih@ombination with a

invention wll contain sufficient active ingredient or

phyymageuiigatlp agreptpbeecattidose of , for exanple, from about

0. 0 “ i oL o AR G0

t he%&%ﬁg %eﬂ?%%htlgﬂgvﬁ%ﬁ% %@%d%ﬁf ué?%gfg{(}e area o]%ne%\n "
amduly efehe ¢ompouind ot satpsufidienisto mgduch e tisariypestit 'os ploplylactic effect,

weight: n2 = (wm kg0425. x. hei ght cnD72 0.007184, .. .
sudy g ARG TR, SBOAT RSO RarEP RGNl spRior activity
and6f érﬂfv%ﬂactivity. The exact amount of compound or salt used in a pharmaceutical

composition of the invention will vary according to factors known to those of skill in the
art, such as the physical and chemical nature of the compound or salt, the nature of the
carrier, and the intended dosing regimen.

In some embodiments, the compositions of the invention will contain sufficient
active ingredient or prodrug to provide a dose of about 100 nanograms per kilogram
(ng/kg) to about 50 milligrams per kilogram (mg/kg), preferably about 10 micrograms per
kilogram (ng/kg) to about 5 mg/kg, of the compound or salt to the subject.

In other embodiments, the compositions of the invention will contain sufficient

active ingredient or prodrug to provide a dose of, for example, from about 0.01 mg/m? to
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by adm ni stering a conpound or salt or conposition in
a dose outside this range. In sone of these
wepodesrent s, the nmet hod i ncl udes adm ni st eri NBCT/US2006/034427
sufficient conmpound to provide a dose of from about
0.1 ng/n2 to about 2.0 ng/nR2 to the subject, for
exanpl e, a dose of fromabout 0.4 ng/nR2 to about 1.2

abdﬁ% '@)ng/'ﬁ«le&fnh}ﬁItéfd cofiRsa@ahé Dubbis Mthdle inwaidh tsdbdiyasrface
I'ets, 1ozenges, capsul es, parenteral formﬁlatlong425
areeyf upahject (@ANE Compmedréwng theswibissbs bedyr Weiht myis(wi kg

heléliltﬁcg .S>dﬁp1 %' 00R98% rﬁﬁﬁ?%éhr 1?1@8% %gﬁ)%h n?e?l'iscﬁg ﬁle@&ﬂj tnlila%l be performed

esé dosdge repared wt
by @@ﬁﬂﬁt&rir@’bﬁéon@mm galt d)ICcﬁwlrrlp()smnélpa dbiesowtside thés mngg1din some

addi tives using conventional nethods, i.ch general
of thege qpei@dsrﬁ@rﬁmtg?)m@fhos RGeS gdmipsigrng lplﬁatr% dtd provide

a dbS¥ & fﬂﬁ]? ngchﬁb' 19% )‘Qﬁzttg abO& ZC%‘fel{gédgT to e ﬁl‘tﬁmk‘&gﬁnﬁé a dose of

sal t & i NVEntion can mni stefed as the
ﬁoﬁmﬂ@heoﬂh@ﬂm@ﬁuﬂxnnagenyhln the treatnent reglnen or

the conpo altsd d,h
o AEEE: s e Bnt Tay SRR SR eI TR s copples.
ar@ﬁt’@FaJl fREtl MR AGSAIPS; crbdifd, WtitMen@ ékdsoPfodnul aii6H¢) @ransdermal
response modi fi ers, ant|V|raIs antlblotlcs

patelasi uamsnmsosab petckesrand theelild. dEhese éosag@fﬂxms &8k beiprepared with

corRARLP B s BB 0 BB D ook

meﬁ*)@l@@ I IER g&le@ﬂryf 1ﬁ61ﬁ&dth@cswcﬁ1bmgh@ théwa:tiveslhgeﬁlem ihtar t h
bel ow. These results indicate that the conpounds or
aSS@@\lla‘tl@,n‘a/Ftbﬂ%Ps@FltW for nodul ating the i nmune response in

t h o ?ﬁe r{él%f ¥ SN tﬂ@%%enq;o?lg:qg bt g@mhf"ﬁgﬁeli 26 siddle

a variety of disorders. In sone
theeaqi@aﬁkt ﬁrmt i the avpaentisegimers at the compondsudraalts desnribgsl herein

[ f ul difi d
S A S T e
1nc{l\ﬁfl difi¢hal 8d Fo¥Sdnke nHESs, lahhkials, MBAPDticS, RAtibod&n

accor ng to the test methods descri bed herein,
prdtéies, pepids) ovl@onudemdﬂswmcent ration (of the compound

R AR B BRI M B o
cer®dIR e folRBY &y exipBEmehtk PeifbiMeedcBbIE 1 IRCRE sétfonth belokv. These

I FN-ai nduction is at | east
results indicate that the compounds or salts are useful for modulating the immune response
in a number of different ways, rendering them useful in the treatment of a variety of
disorders.

In some embodiments, compounds or salts of Formula I can be especially useful as
immune response modifiers due to their ability to selectively induce IFN-c.. As used
herein, to "selectively induce IFN-0."" means, that when tested according to the test
methods described herein, the effective minimum concentration (of the compound or salt)
for IFN-a induction is less than the effective minimum concentration for TNF-o induction.
In some embodiments, the effective minimum concentration for IFN-a induction is at least
3-fold less than the effective minimum concentration for TNF-a induction. In some

embodiments, the effective minimum concentration for IFN-o induction is at least 6-fold

less than the effective minimum concentration for TNF-q induction. In other
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3-fold |l ess than the effective m ni num concentration

for TNF-ai nduction. In sone enbodi nents, the effective
wonrezesreconcentrati on for | FN-ai nducti on i s apCT/E8806/034427

6-fold |l ess than the effective m ni num concentration

for TNF-ai nduction. In otherenbodi ments, the effective

m ni num concentration for | FN-ai nduction is at | east

emﬂdelﬁfahQ {he %%feéﬁk%nnﬁ]nﬁmﬁfcbﬁ@énltféﬁoﬁrfdﬂ TANLY ﬁl@ﬁ@cﬁfﬁt ik at le8¥1 10-fold
for TNF:ai nduction. In other enbodi nents,

lesefhfaletﬂtq af&chvmnmmmuuommtrfmonéﬁr TNF-o lmiPQiiOﬁd &’@Pth@h is
east 10 foldlessth fect
emisiBAE: Pt B kR el BEIPSLL IR s 00

folaes tHaﬁ Sﬁ@@ff@@l@@ hdhifghnt GordchgirdtRatioNENFadihddeiar ilhedme
herei n, the anount TNF-ai nduced by conpo @s t he
embodmwms@whfnsteaﬁed 8eCcoBdng e thedesh mekhipds dareri E?Te’é‘ﬁ the amount

nv e ?%c% Wn%&rﬁﬁc%%ggf é{‘tﬂg 1n\gﬁ?@€# f5r 9{%8%3#& %c??rotuﬂg level of

TNEX@ irpthe tesarrreddjdc ﬂﬂ)mpmhhémredam yf the spentien mpgrtherelirerdryvide a
when. adm ni st er

bergliodor AU g o0TGsH  BUAPRE GO TROR R ROBY Wiggadiinigpered
systtg}ﬁ%?l'l}p ‘3&/ o%&uhﬁg ﬂhﬁi”&]?& Ria¥cLpbak BB adty BytekiaEs (e, g TNF-a)

t oki'nes whose production nmay be induced
or thaeindded prosoflamineterp £y tokimpoatdghentevsll t s of the

i nv i.on neral l.y includ terfer
t U gkt g P Ry S, BF LRy 3R Bompounds
or ést%‘f'tlﬁ:‘&hV&ﬁmﬁ' gdederalGy inekide esteribioa e (IFNSY)RhB@FEHEr MRybsiefactor-a
i nduced by conpounds or salts of the invention include

(TNEN) as WeNs gertain interlqukirg (I -Gytpldpes whase bjosynihgsigmay be
lndélﬁ%d %{ g%rgf;ou%: 8% st PGS ntﬁﬂ?ﬂl,qucfétﬁﬁf 0, uct%]’ Pr.-1 fLeﬁ 81.-10

Ines can I n VI rus pro on and

and U2, Heald V@feqkl\éﬂbthdi‘&b’rtdkgqeeh ancgpchm @ffects, thedetmd other
useful in the treat ment of_ viral | seaﬁes an

cytkings san nbibil Y gerduchen BRUTUAF gl e a0 Gt compounds or
sal%r ﬁ}éﬁﬁj ﬁf“ih@ tx@ﬁﬁq%g oPdird] ?sléﬁéeg né& M&gﬁésﬂg dREARY NIRESImgly) the

nprising a n1n|ster| an effective anount
ln\@htlan pmvmes aahmhodsw 1nd1m1ng:@5rtploae biosynthdsis inenianinealtcomprising
to .the aninmpl.. The an| t o whi 5
oGt oRRE BB AORUT AR LbL PRt in SO TRBTLET Spinggnvention

to ﬁﬁéta‘ﬂhhéle T QMM '?@Whﬁ:hpfﬁé/ cé’tgb’ 1@ of |s§€§18&)n"r}§bsﬂﬁi‘aq§ hdiethistered

I nf ra, fOT exanp e a viral | Sease or a neo% astic
fordnémame Jof apokingrbiosysthesis mam h@f'e 2 Hisease @p deasuibedt indig, for example

provi de th Ut i c r
a Vélg CASE Ob 7 e ?s?'waﬁegse n| s tél?teugﬂ {)Ft'h? E&'nﬁ&!ﬂd ot tHf may
pr&fidi@!heia?eﬁthﬁtr@ﬁm&w AdeadtiveRgthe Rempbsiehsesaliandyhist administered to
adm nj strati on of the
the animal prior to the animal acquiring the disease so that administration of the
compound or salt may provide a prophylactic treatment.

In addition to the ability to induce the production of cytokines, compounds or salts
described herein can affect other aspects of the innate immune response. For example,
natural killer cell activity may be stimulated, an effect that may be due to cytokine
induction. The compounds or salts may also activate macrophages, which in turn

stimulate secretion of nitric oxide and the production of additional cytokines. Further, the

compounds or salts may cause proliferation and differentiation of B-lymphocytes.
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conmpound or salt may provide a prophylactic treatnent.
In addition to the ability to induce the production of
W@ iookes1es, conpounds or salts described herei PCHS2006/034427
af fect other aspects of the innate imune response.
For exanple, natural killer cell activity may be
stinmul ated, an effect that may be due to cytoki ne

i nd @@tﬂp@andsTd}%aE@mw Rel@ntién Galds Ry afkfectabtthy adcpeured
macr ophages, which in turn stimyl ate secretion

impupe FesPeISE d Bonerdmme the pradestion ot e hhelpes tynal Tl cytokine IFN-
Y rr?a&tq%lﬁ*\ dr a nfdffetcﬁg Enad P#E?r&ﬂﬁﬂ&lr' Bf'%e qrheTﬁelr ttfpe'l?é’r 125 tviBkines IL-

i'on an entl ation
4, ]B,~5 ymcpﬁodylmgf lﬁonmberspmadsahnssatufn aflike canupminds nr s,

I ff h

e R R
)

o g i

adininistered hlonb oa rrdCdanmaItEnmmyh e @rnhmblatﬂ@di qupvnents as in, for
nistrati nof t co

ex by TASE I "G Eler R Fn Dt ComiELE e Fppoune

or Wﬂﬂl&fthér%bn@f)ﬁ&ﬁtok Bémpél{éﬁtsﬁn@f begdhviniseded sopunkdly; to gé’tber but
conmpound or Salt or conposition may be adm ni stered

indgpendendy syoh asarBisplatiparoripgerthes aed @ﬁsomiieé Wit grgeanother such as
(a)\xﬁoﬁgﬁgﬂ%tnﬁ(eﬁ or :(@ dncjng{qﬁféﬁw Lts%ocﬁteﬁaec I {}Fa ‘?(ﬂiolﬂd’a‘?gﬁ ension.

en a nrste conpohe e conpoun
or Sahditiaasfatwigch canpandnor wits ddenfifiedhdrsinmyy beused as
adm ni stered separately; together but independently
treafipentsdaclpde. Huk alemof BRitedo:t oget her and associ ated with

one %%P Sirse H§§hoﬁ%s (R)e e%%’}ﬁé &fichies réé%lﬁﬁ% f%m Glg%ctmn by an

non-cova ent associ at In a col

adaspren s hﬂ:npesﬂwﬂj(etg dﬁSVﬂoHSW,c(hMNo mNMsa poX\SIaJSt(sg an
hdentlfled her ei.n ma)(/ a@t etrr[ents ﬂ e

ort QIH)OXé/?.I'BS ﬁlﬂﬁh E‘S le?]gd)l’ 8CCII(1§)OI‘\;§1(?. SCLH}’I §815g%1§51§1ﬁ ﬁlpéCOI‘ avirus

(e.k OFhiRFAARIR ent S BRS)E an bRBS Y XdVaruk (@g‘ hﬂlfueﬁ alvﬁﬁs)bé[ p&Amyxovirus
adenovirus, a herpesw rus (e.g. V-11, CW,

(e.g% parzmﬂue@zawumummpf( \ém@, me@%heSo‘fltLﬁo%Wm@éOrg gEneyaal virus

LRSS AR EO PR3 s s e

the® E&JL@ AR i, &(ﬁmﬁon wafth |d1*@lbh@e\tlwaﬂ’s) a I’&parhfaah‘w((wg srhepatitis B
" aralnfluenzaV|rus nps vi.rus, neasles virus,

(e
Virpka iﬂ@wilm&{eog yhenpHEs i vrus of Pﬁggl{fmw) o 3 TREPARA (G -Buid
lerft‘?m%s suc A%%}IV)apapovaw rus (e.g., papillomaviruses,

such™as those’that cause genital warts, common warts,

or [gbeticariahdisésgs siwhhefademniple sliseaseg r¢suligdiam ife@ion by
bacteria of, for example, the genus Escherichia, Enterobacter, Salmonella, Staphylococcus,
Shigella, Listeria, Aerobacter, Helicobacter, Klebsiella, Proteus, Pseudomonas,
Streptococcus, Chlamydia, Mycoplasma, Pneumococcus, Neisseria, Clostridium, Bacillus,
Corynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia,
Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella;

(c) other infectious diseases, such chlamydia, fungal diseases including but not

limited to candidiasis, aspergillosis, histoplasmosis, cryptococcal meningitis, or parasitic

diseases including but not limited to malaria, pneumocystis carnii pneumonia,

leishmaniasis, cryptosporidiosis, toxoplasmosis, and trypanosome infection;
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vinms), a flavivirus (e.g., hepatitis C virus or Dengue

virus), or a retrovirus (e.g., a lentivirus such as
woiogy 02819 bacteri al di seases such as, for exaP@i/8$2006/034427

di seases resulting frominfection by bacteria of, for

exanpl e, the genus Escherichia, Enterobacter,

Sal nonel | a, Staphyl ococcus, Shigella, Listeria,

Aer stic oK1l R

A RSl e hahARh 8 AR dplgl e dyspass
actiaurekmuomdmsal chid icarsinoinm, sqUaowus cell earpingae; tepglseell carcinoma,

nebact er bact er i
Kogghy S area oo SarRar Sty B ine P Ry et e
leuk’&flﬁﬂ Riude lyh%ﬂiﬁ@ﬁhﬂ lbllﬂ&.rm@rchB&ﬁdﬂiyeloEcﬁteukemlapﬂhemc lymphocytic
i nfecti ous di seases, such chl anydi a, ases

leukerpiaypfiplowyelene, Hodgkiad IY@plécamnePé@@%m s fymphorna, cutaneous
- - ¢
T-BEAH Bk 551 B OB ERLS o MRERRRSR A e
: i m'(d)h g2 tmedigtbdratdpic Siseisas)cydt assatame demnqmtle QnesTena,
ei shmani asi s, cryptospori di osi t oxopl asnosi s, and
eost“?%ﬂ}ff‘e%%]ﬁ‘@aﬂ aNersys plisTE 1%61]&2@{1}%6%? @§§%§e3 such as

| Nt rAepkdDelibfhmiFORast L@ﬁxch%? EpskGAik 1P REAR¢Matosus, essential
NI c

act eratosi s, basal cell carcinonma, squanous cel
thrombcayulmtrmm rrmdaplecseletostsadxscmd rlna)us,r@lmla areadiarandma,

b A R SR T s, b Fricon
forfﬁéﬁbﬁ’ bﬁ’d btﬁé&k@ﬁ&sﬁof s@ﬁfrihgl(é g, ¥ARAOTY tvdinkl @iekénd, ancluding chronic

tiple nmyeloma, Hodgkin's |ynphoma, non-Hodgkin's
wduydthorm cutaneous T-cell |ynphoma, B-cell |ynphong,

and 4@ 1&2 a coltmgou 9Salta<ﬂqhé)fnl%§ ﬁﬁ)@ﬁﬁéﬁ‘mag & useful as a

I seases, SUC

va&%d’lﬁlj u\fahﬁfo@ seBZRNincios with phy hiamrlahﬂiahrmses althe rlglmoral and/or
allergic rhinitis, and S syndro

celhpiediciadimanumesesponse. sydrpsglor §§§{1}élf'h \C| \Gﬁ&,éaacterlaf or parasmc
imiy #B&g@ﬁé&’&g@ggﬁ?@? a1 dérWe@%%&Bﬂa&@bﬁ‘ismn&@rfv'(e@')f@ngal or

upus opeC| a areata; and
bactersa amamnagmsptoabzeid tarink; sebftantigemsp aplysasgharides; protsins;

gl }teci(?g]ggelng% pg}gt ?’: (%g Pdlggéccll(neeléglhg%i%:‘fgian\tﬁ%on %1%03‘;9 tV%ccmes
redoﬂfdlﬁ’a% Elg)t&ﬁg QR Ehe RN BT use AXnhéda D, fér examplBE@cholera,

the present i|nvention may be useful as a
plagae, dypiﬁ)ldzd]epwtarstA,fhﬂPa@tﬁeBJ hepetdtity Uniaflbenyavi-tinflugaga B,

paramf?uenza polho ralglgé Ticas e's tnlaqgr{lps Lrjlrl'g)e'ilgl ye?i%g/ RUer, tetanus, diphtheria,
hemophilus influenza b, tuberculosis, meningococcal and pneumococcal vaccines,
adenovirus, HIV, chicken pox, cytomegalovirus, dengue, feline leukemia, fowl plague,
HSV-1 and HSV-2, hog cholera, Japanese encephalitis, respiratory syncytial virus, |
rotavirus, papilloma virus, yellow fever, and Alzheimer’s Disease.

Compounds or salts of the present invention may be particularly helpful in
individuals having compromised immune function. For example, compounds or salts may
be used for treating the opportunistic infections and tumors that occur after suppression of
cell mediated immunity in, for example, transplant patients, cancer patients and HIV

patients.
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cell medi ated i mune response, such as, for exanple,
live viral, bacterial, or parasitic inmmunogens;
w0 p@coesiad ed viral, tunor-derived, protozoal, PCT/US2006/034427
organi smderived, fungal, or bacterial immunogens;
t oxoi ds; toxins; self-antigens; polysaccharides;
proteins; glycoproteins; peptides; cellular vaccines;

DNATHAE 6hé §1Sm0ﬁ:l5ﬂih@ﬂ§lﬁf% dY@ﬁéé‘s REHipes SEQRRIsER ir example a viral
proteins; and the |i for use in connection wth

disgase oegr aml@tlcmsedﬁw @7 ticated mgweanimglin oper! theesghthaying the
dlsgdg?jg?}ﬁ?cfxﬁlé@egmg ahtﬁ&%{)él}t éllgefféc'?&/l %ﬁgt (ﬁ' a doﬂ‘iﬂoﬁdﬁg é?f%t of

ITE&S

Fo@llh OV, fTHY gy oftthé atnbsdindhphichaibed ,helh:ﬁﬂbpb lcbmblnation thereof to
i nfl uenza b, tubercul osis, neningococcal and
themﬁgﬁﬁococcal vacci nes, adenovi rus, HV, chicken pox,

cyt i ik
R A A
compamdrcmtsa)llt yf Bymouta 1,41, IHj zmysqf thmrabémnnsnts plagaribed herein, or a
virus, yellqw fever, and Al zhei mer's Di sease. .. .
corph A hErear KulF Fanist o5 hasecs QKR AR GTORGGP here s
prleﬁfeH'aQHJ:tﬁBél ¥f BRRhhe hiDakiR@l Udrﬁ}%'f’éll%g SN Reer e RSt §RIamount

i mmune function. For exanple, conpounds or salts may
of @ eomg@dldfom salt desstibedyherpia to ﬁpmmmnh asta ‘@cmn@ editvgns and

rs tha ccur after S3kon [ -
seiinof Bimedlintir ot BRTEE B S p BB 1 o
am@ﬁxﬁtl sﬁfﬁ&erﬂm@ cddsy op@bi @BteScellRyises, QR ad moﬁbdi}&esof:natci‘@hages
above di seases or types of diseases, for exanple

a
dengdritigiceds archBecels thprﬁ@waasam%maﬁ)%@és% maxg cpiekines aicdas, for

f
BT PR TR U0 e haa ARl e
badkerRAdNE D Of §\§:Jhtcyﬂﬂ<uﬁ§r fﬂib §reblse |ainouhﬂ Will vy acdordihg to factors
enbodi nents descri bed herel n, conbi nati on t her eof

knen irhiie arti by is expectedhionhsl 2 drsp Oéﬁ‘é,%lt B@O pa&eitnabay SPyne/ke,
predAbIYBLR 1\ AR JHoRES RO M og@@%{gg&é Modetd
exheaartb bed doss ef, for canmales froti abati @A1 hipgmdaf atoat § Heng/m’,
25 B RS A RS BT R S
BB OGO SR LISl e o
admardsternieg adq>mp<ammi or Aalt Emdose oufside thisrpagendn epms af these
em%odl%?etnltsv %16: met o 1ncFude¥ &lr(l{n?s erPr{gos%}ltn ctlgn Sébrsnpiounc? or salt or
composition to provide a dose of from about 0.1 mg/m? to about 2.0 mg/m? to the subject,
for example, a dose of from about 0.4 mg/m” to about 1.2 mg/m>.

The invention also provides a method of treating a viral infection in an animal and
a method of treating a neoplastic disease in an animal comprising administering an
effective amount of a compound or salt or composition of the invention to the animal. An
amount effective to treat or inhibit a viral infection is an amount that will cause a
reduction in one or more of the manifestations of viral infection, such as viral lesions, viral
load, rate of virus production, and mortality as compared to untreated control animals.

The precise amount that is effective for such treatment will vary according to factors

known in the art but is expected to be a dose of about 100 ng/kg to about 50 mg/kg,
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anmount sufficient to cause one or nore cell types,

such as nonocytes, nmacrophages, dendritic cells and
w@2@elots24 o produce an anount of one or nore CRECDKENES034427

such as, for exanmple, IFN-a, TNF-a, IL-I, IL-6, IL-10

and IL-12 that is increased (induced) over a

background | evel of such cytokines. The preci se anount

prefirhtly ¥BEw 10@%@5@10%0&@5 130 An KRGV of A chiBoid orkelt effBctive
expected to dose of "about 100 ng/ kg to about 50

to tragt k geommrce:pa@nyn o amat thyt kil £31s@ B sefucHORYY gor Fige or in

theOt ! FBP tél?{g):xrp?m ilg}cu(r)lm aamun%nwim?@ﬁgﬁ?%céquitﬁg t@fa%?o%g known

in tﬁ@éﬂ%u‘[ {seappuKken recdysd bhgbdud 1®mﬂg/lagl boitured hodig preferably
descri bed above) although in so di mnents the

abaqub 40 ¢se{kero SPOTIHBIE; GROBET YR mﬁlgtw}?% APALHS FEPefigg to be a
dos%%f PR EQS gﬂﬁgg fjt?%n%gmttrﬁ (ﬁtlﬁ 1% AbGRTAP g%b cc@hlied 4bcBrding to

ose out I'S range. n sone of theése enbodi nents,
thetDuboiehbihdd s déserbad mblve)nalﬁmagh imgsomef dnnleridéments orhlm ofithese

oo S e SEEBETH W B ST B
ran% afPlotne &F 3 nHod{ham, AROMEHLBd ﬁlcmeﬁfgdﬁlﬁnéi&%gt sufidient

The invention al So provide
comp@mdu qngalatwpnoaideuamoe@of emiahowtr). hmgr‘mmf:waab@uw ﬁmgﬁ@d to the

eat | St b
sufsindor SlarPlahae of Bl CE Gt I Abuf Tateey
conpRY Afktlvds satie 1ﬁVerﬁ1@ﬂ'ﬂfa§'IHelpéffoﬁfled dSkEarlymlﬁﬁblle @;ﬂbﬁeﬂt Suitable
the animal. An anpunt effective to treat or@{@qlblt a

subjeqtminclude bt a6 mof Ymitad iranimels sweh aww potcliy umans, non-
f
oy 20 oo 8 108, R fordls, b, B kb A B, O
r at & sddition tosthe fathuddtioan andmds rlmctlhéd $pecdsaldy hypraime dthleo

untreat ed con ani nal The ci.se anoun
ForB AR TS, OP SUBITIBaR FEVIECaGHTToIg S oRPOTeR HAs reSent

1nvfe$ﬁ(§1g£r§ KO | 'np f&h& ﬁ‘lg) e, %Ernhﬁor?a’f PEEI&@Eob NREWD 057887944 and
out 100 ng/ bout nmg/ kg, preferably about

WQ 02656592, thSalbaientI‘B) lﬁg?/4|5g776,eanddﬁr.§uﬁublwfatlgn NerTH0R@ 139364,

2081585, Tk BebO 0B RaS BT AR S g IR

the nunber of tumor foci. Again, the precise amunt
will vary according to factors known in the art but is

exp
e

exatm}bies betrﬁmqhartmuias matdrial ssandamouings thsapef:neeldedm e@X@I@B’@S as

weﬂ@s ﬁf@%rr efgcﬁJggH dé@fagfp a?logldtng’t ge cg{%trued {o un%upyulﬁmﬁ ‘tl?ls invention.

EXAMPLES

In the examples below automated flash chromatography was carried out using a
HORIZON HPFC system (an automated high-performance flash purification product
available from Biotage, Inc, Charlottesville, Virginia, USA). For some of these
purifications, either a FLASH 40+M silica cartridge or a FLASH 25+M silica cartridge
(both available from Biotage, Inc, Charlottesville, Virginia, USA) was used. In some

chromatographic separations, the solvent mixture 80/18/2 v/v/v
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t he Duboi s nethod as descri bed above) al though in sone

enbodi nents either of these nethods may be perforned
whgooanizaied steri ng a conpound or salt in a dosePOIUSI00€034427

this range. In sone of these enbodi nents, the nethod

i ncl udes adm nistering sufficient conmpound or salt to

provi de a dose of fromabout 0.1 ng/n2 to about 2.0
chldTBfoiR/th@hhdyy/ csaddin@eled ah@forexalplexide (C0EE) Whs figedns the polar

about 0.4 ng/nR2 to about 1.2 /2. The methods of th
contpeveritof e sragntbén theps spABHOEN wagmixed with ghlogeform in T the
1nd15u'et ak%l e subjects include but are not limted to

5?1%%& 1€ such as but not limted to humans, nonhuman

pri mtes, rodents, dogs, cats, horses pi gs, sheep,

goats, or cows. In additi othe | ati ons and
5 uses descr i bgﬁpé’iﬁ‘é‘é‘?f)g %ys(aéﬁ‘eél?(ﬁ‘ 8‘1‘2‘5( pIIne

Parer mul ati ons, uses, and adm ni stration devi ces
sui tabl e for conpounds of the present invention are
desé Mdmlsmbmzyﬂmme )@%(hp,l 290 mmok mracpeladto OB indar-awsaldehyde

S TN T —

for &99 ﬁ(n}rg Qf%ﬁéenh?a%tﬂgﬁt%ﬁﬁ&d P24 02 D@ Eher BMIAMAEORIZE vacuum
and 2005/ 0009858. (bj ects and advantages of this

10 overmghirip ipoovide 27 & of MHdrmethpxpgrenatled-I69- t he fol | owi ng

he. parti s and anounts
me&‘ﬁé%fﬁp%gﬂwée e &Flﬁggéyg&w r(?éé{gogé wel | as ot her
conditions and details, should not be construed to

unduly limt this invention. EXAMPLES In the exanples
ParhB| ow aut omat ed flash chronat ography was carried out

usi Egsoﬁlt %!fﬁ'g\llnﬁgf éiﬁtf’ﬁﬂh‘ @2&’[1?%1&)9@@%) was cooled to 0 °C and

hi g per or mance puri duct avail abl e
15 stirfgdaapiBlyo tSadid, sotinmm b@bhydmtet(éz\l! igh &4 m‘mcrljgwnéﬁ aﬂ,dedjsl@)wly over a

For sone of these purifications, LASH 4
periqd gf @qug%lrr{lmu%ear@rtﬁ%rqgﬁ‘%g}_w%stme |a|tt P@éwg& Reaaé%re B two

ho‘{/? OWLtéf\(%d ﬁ’lli; Qvals raQ&@chﬁ’d ﬁﬁ@esultﬁﬂg mixhaE vk tsE:ﬂééh'ah@ allowed to

was uséd. In sone chromatogr ag
stasd pvaarmghb riBhe mhixturs ovag @mraquuh diegoyl gthey (8 x 100 mL) and the

hl form t
RTHITR R T T B T
20 filteled FMbugh QlatyBle&eCEEITCE ﬂItérQigént EMBeBeRedrimded rwut:dsd pressure, and

chloroformin the indicated rati o. Prepara rL
furthgy diiegd wﬁehb)g@b@n@yn)tcamorqgie 67 g of N,N-bis(4-met ox enzyl}amme asa

white solid.
Example 1
4-Amino-1-benzyl-6-pentyl-1H-imidazo[4,5-c]pyridin-2-ol
NH,

NN
| »—OH
/\/\)\);[N
Part A

A solution of hexanoic acid (2.51 mL, 0.0200 mol) in dichloromethane (5 mL) was

25

cooled to 0 °C, and oxalyl chloride (8.7 mL, 0.10 mol) was added. The solution was
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Part A 4-Met hoxybenzyl am ne (40 g, 290 mol ) was
cooled to 0 OC, and />-ani sal dehyde (39.7 g, 292 mmol)
woem7azkied dropwi se. The reaction was stirred BCT/US2006/034427
anbi ent tenperature for two hours, concentrated under
reduced pressure, and further dried under high vacuum
overnight to provide 97 g of
alloh¥d ¢4 V\ﬂﬁﬁ W@?‘dél%a e}a’tt;r\é ahfl 4tirred for 20 hours under a nitrogen
nmet hoxyphenyl) y I dene] am ne as a white, waxy
atmeeplieck. "Flmsolx&nt\wssatemqvcfh uodertrh@cnép@ﬁma@, ang dhe malrdtle Has

s ks AT SR aR) B P BBy o1 m

22 Mol et metig Mt dNE(1 .57 BBIJfOdYDurs easril, 20 mmbBsyerand
the reaction was stirred at anbient tenperature for
sequesiaHp added. \eaesuitaniomintyre wes stidferd EPr o AoWHINdeRa BitEq2RR

sl L U8 SR BB Y e pd

ﬁlt@m@elﬁtg e“heg’ﬂbata evhs extideathisd wader rwhmhda ;Jrem;u;rh anelttler re§ D0 was
o A0S AL e A P OHE Y Berane
to ﬂr%ﬂg ¢Q] %r ﬁslshgx%n —"Qimeﬂ{yﬁﬁ?rfdn‘i’é ése‘ijyﬂlﬂ)qeéll hi gh vacuum

pr ovi V, 7V-bi s(4- nmet hoxybenzyl ) am neas a
ParWBlte solid. Exarrpl e 1 4- Am no- 1-benzyl - 6-pentyl - 1

Simid 5 i ne2- ol
oo dfige (57BEE hla BigBmsrant i piRell ol P ondtolune
waétéd %r)ee Yiﬁl%s Wi’ﬂal 1edated a8d @fen saffn@eEintbtraidesfuta ((rsﬂry (30 mL).

) was added. The sol ution wasal | owed t

A smmnto@ tar obnﬁyt aspnaeetaigr(®-94rd 1 22inmel in SHFAGO mMr\@aS “added
nitrogen I

drOB Wélsg ?12960%18% &gl%r e%%dl}gg PIHQ %%ﬁ‘rfieg féélﬁ%;@ I\/ﬁ}a\@ﬁ dSr S o}{ Lepoled to

0 °C NniButsiiehi(HA8 Airh). of IHGS Mﬁolllttioﬁrin mnepwhseaﬂded £l resulting
and triethyl am ne ol

yelmwferanw aczlmruwa%stmedw O oy 2%%%%& & seion gf 1-hggpnoyl-2-

oA B AEELE kol et to A Lbonk A i v

stirgd eutoe>d: for 115 teutsy | Saaneted hqudofid ammjoniwm dhipiitle sasddded, and the

t hrough a | ayer,
mixture Wags extracted with ethy(l:%cetate (3 x 40 mL). The combined extracts were dried

over magnesium sulfate, filtered, and concentrated under reduced pressure. The crude
product was purified by flash chromatography on silica gel (eluting with 5% ethyl acetate
in hexane) to provide 1.95 g of tert-butyl 3,5-dioxodecanoate as a colorless oil.
Part C

Trifluoroacetic acid (16 mL) was added to a solution of ferz-butyl 3,5-
dioxodecanoate (1.95 g, 7.61 mmol) in dichloromethane (45 mL), and the solution was
stirred at room temperature for two hours. The volatiles were removed under reduced
pressure, and the residue was dissolved in acetic anhydride (44 mL). The solution was
stirred overnight at room temperature, and the acetic anhydride was removed under
reduced pressure. The residue was dissolved in methanol (30 mL), and potassium
carbonate (105 mg, 0.76 mmol) was added. The mixture was stirred for three hours at
room temperature, and an analysis by high-performance liquid chromatography (HPLC)

indicated the reaction was incomplete. Additional potassium carbonate (100 mg) was
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filter agent. The filtrate was concentrated under
reduced pressure, and the residue was purified by

wo b@gi2s1ky omat ogr aphy on silica gel (eluting wehuswve/034427
ethyl acetate in hexane) to provide 1.91 g of
| - hexanoyl - 2-nmet hyl aziridine as a yellow oil. Part B
Sodi um hydride (537 ng of a 60% dispersion in mnera

add¥ld! andltBe feaTIBh va¥BsraPRBRE hdlir @Brdohi R eNgraneRtiles were
and then suspended in tetrahydrofuran

remsied tnder reduced pressyatapd theesislue @taapém(tmngh%@jwewsazurated
ool BT bl 10555 . ARELRE 01 s et

extéaedthien dichk@dethaned3&G0 mByit Yhe edrhibined ¢anicrfiactibnsawere dried
1.6 Msolution i.n hgxane was added, and the resulting
ovefanagseimayifates Hltered.omd wancestrpied dnderredpcgd presure o provide 4-

hy R ntAHEbHahPlofes ppdfRf B il o MRRQNLAR g
Pant&acti on was stirred at 0 OC for 1.5 hours. Saturated
s AP aERR A B Pe B2 oRA . Al e Tl thoD in

corﬁ:@ﬁ@é‘c@& st aahnves Bydtbkiad (AVAL) MRy Resed AR 190l°Cabesix hours
| tered, and concentrated under reduced pressure. The

anctaltumedﬁp sdolco roeiy tgupdratuesd Aprecipigte wanmaEnbyrhyiegiselated by

fgopy B 1t aisefE) Y R E b B o 1A E e
hy@oﬁ%ﬁ!dn?&ﬁyridlhﬁ?.(ﬁﬂ)f-dne@s'Eftafﬁ !;dlﬁlf oacet | C acid (16 nl)
was a to a solution of er -butyl 3,5-

PagEoxodecanoate ( 1.95 g, 7.61 mmol) in dichl oronet hane
(45 an)n%ﬁﬂgc etc'Pc? ﬁ} WQ@C%M? Ba{erdecg a%lisfcASBh of the magerial

t enperature for ours e’ vo re renove
frommPhet Drie ceater S m[e)s a;ruhha reaotion vas hmmmso\/mfoﬂmmmm allowed

in acetic anh rlde The sol ytion s stirred
to Qﬂpé FCI'ﬁOQH)c teg)lpe I(,pﬁgpegl'ég()éce WA+ Pne 8@% éva%er was removed
und¥ Eléfcﬁfcw M&se ra%%\iﬁ&lﬁifh@@forﬁl%gU‘Tﬁ@nﬁitﬁl%sx%secoo-@aeco

resid s di'ssol ved i n net hanol Emt.ﬁll ,
apmoxmérlw th°Canisbihapecc{pies W cadleqtgd ltyatm@nédhjl@d undgrdigh

vaqlp o tife 0 2ahe -t R PR F g getow sotd

PaltiFqui d chr omat ogr aphy (HPLC) i ndi cat ed the reaction

was inconpl ete. Additional potassium carbonate (100
ny) Avedetineef3-niffe-G-pratylpwidinerd. dndiel dtq0 g.¢td l@rnoghé

ph&%ﬁ&ru@fﬂﬂ 8Q§Ehtloerf8%e(ﬁ ﬂﬂi)%vasﬂé&tea o & 4¢ 853 96 Purs. The excess

phosphorous(III) oxychloride was removed under reduced pressure, and saturated aqueous
sodium bicarbonate was added to adjust the residue to pH 10. The basic mixture was
extracted several times with ethyl acetate, and the combined extracts were washed with
brine, dried over magnesium sulfate, filtered through a layer of CELITE filter agent, and
concentrated under reduced pressure. The crude product was purified by flash
chromatography on silica gel (eluting with 25% ethyl acetate in hexane) to provide 0.780 g
of 2,4-dichloro-3-nitro-6-pentylpyridine as a tan oil.
Part G |

Triethylamine (1.77 mL, 12.7 mmol) and benzylamine (0.83 mL, 7.6 mmol) were
added to a solution of 2,4-dichloro-3-nitro-6-pentylpyridine (2.22 g, 8.44 mmol) in N, N-
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removed under reduced pressure, and the residue was
partitioned between saturated aqueous ammoni um

w@ hdoonesied and di chl oromet hane. The aqueous | ayRCT/usm06/034427
separated and extracted with dichl oronethane (3 x 50
mL). The conbined organic fractions were dried over
magnesi um sul fate, filtered, and concentrated under

dlnf ﬁﬂalﬁ{c@S(BME) o nﬂI)OHIhcﬂfhe 4olution was stirred overnight at room
roxy- 6 yl'-2/f-pyran-2-one _as an orange oj] that
terrgvetainaﬁf Ifb@l Wag rweﬁlgmd@d?@uogd,l&r@é@ﬁ%ﬂ piregtdue was

parﬁtlé;}}/eq MR ?ﬁlgét ucéxeo@/ {fin? bﬁ%oﬁ%r éﬁ@ gg:h o %141%%@\,\,; "zhe

R concent. Ous anmoni um h
aqueewt leybrairaslseﬁar@@d faﬁd esﬂractddo»mltls dlahhi)r(‘&hdatha@d amcbthe @ombired
room t enper at ur ita resent
orgpaig rfr@fwswerﬁ .Waﬁlia%f ViR rl{l . dFigs QY nﬁﬂ“ﬁ)e%’#g%ﬁ {612, qnd
co cétg cQYrefd'ul: @x‘eésgﬂe t'ﬁlemr@d@ [H8dikbt GR8 periféd By flash
r oxy- id.

pen Yy I n-2 -one as a tan so
chr@matogﬁpﬁw onsgicaigel Gehltmglvdth( /6 tcmﬁ% et acetatsfin |hbyanad)de @rovide

S of, t. r.ial fromPart Din water
1'3%5‘1%{\??‘3‘%%@510%@”? S SRR S PPEE0 0C for 30
Paffnut es, allowed to cool to roomtenperature, and

poured into ice water. Some of the water was re

und@rlethmuu@@(lpdrﬂe@gui@ nzpel) anché%M@H meawbsb%al)amﬁ@ (2.65 g,

ST e
amiHede ok, 6 Bova@ul) i tdlrueméfq\ll(DOﬂmLQ and Ghegyedlfow solution was heated at

3-nitro- entyl r|d|ne24d|ol I
refgl@ﬂo,vgrmghépg dgr a%lggge@t gtgqspbere. The vo?atlles weare ?e gxlzeldolyylder reduced

pre§su§]é tahg tl‘ge 1%&@%%/ }N?%/ Eérﬂ'tlgﬁ?dzbe{lwgéncgt}é}(l ]acgtgtegmd @atﬁ?at ukous

phosphor us oxychlori de heat ed
socBﬂn(b&afbnhafeo (helaguemis 1Tjee wax mmtq:ﬁmsirﬂmgt@é (uithy €)thy | acetate,

andgglp GP gaaz Z)agv?\gg% g%g)\éﬁegvﬁ?eg\geilpé tﬁt%él%ine aogfg:gh}agnesmm
sul?ﬂé YierddNEnd EsticEiBatéPurier ﬂéﬁucé@]ﬁeﬁ@&! 19 %H@Né-bml—Nz N*-

extracted several times with eth acet ate, and th
b1sCébnhtlmaylbmy})éemmovﬁep@ﬁy\l@m@ﬂe%‘%@iaﬁlﬁl‘#’h whichwasdised iithout

QR%EeS|un1sulfate filtered through a I ayer of CELITE
puiil agent, and concentrated under reduced pressure.
parthhe crude product was purified by flash

Sodium borohydride (0.150 g, 3.97 mmol) was added to a mixture of nickel(II)
chloride hexahydrate (0.820 g, 3.45 mmol) in methanol (60 mL), and the mixture was
stirred for 15 minutes. A solution of N4-benzyl-N2,N2-bis(4-methoxybenzyl)—3 -nitro-6-
pentylpyridine-2,4-diamine (3.82 g, 6.89 mmol) in methanol (50 mL) and
dichloromethane (25 mL) was added. Additional sodium borohydride (0.319 g, 8.43
mmol) was added in portions over a period of ten minutes, and the mixture was stirred for
one hour at room temperature. An analysis by HPLC indicated the presence of starting
material, and additional nickel(IT) chloride hexahydrate (0.800 g, 3.37 mmol) and sodium
borohydride (0.250 g, 6.61 mmol) were added. The reaction was stirred at room
temperature for two hours and then filtered through a layer of CELITE filter agent. The
filter cake was washed with dichloromethane, and the filtrate was concentrated under

reduced pressure. The residue was partitioned between saturated aqueous sodium
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chromat ography on silica gel (eluting with 25% et hyl
acetate in hexane) to provide 0.780 g of

WQ2007d281k9 or o- 3- ni t ro- 6- pentyl pyri di ne as a t anCDUB2006/034427
Part G Triethylamne (1.77 nL, 12.7 mmol) and
benzyl ami ne (0.83 nL, 7.6 mmol) were added to a
sol ution of 2,4-dichloro-3-nitro-6-pentyl pyridine

bicArBorrte Snd SicKibrdi@hanel imd¥hbEioReLp Ytdcedure desteibeDiEPart B0was

and the solution was stirred over ni ght at

Follpwhibe T he arads DOV MR e O el clrRmaloB Y pcslion g (eluting
w1t§ g l/(i r aué{/g ge%of ﬁlledlghqgﬂou mﬂ})l i E)%\;l{ié 598 g%fk?@t%%%-Nz,Nz-bls@-

agueous sodl onate an

methogybenrpipst featndpyridie:-2.q Mewiamiheaser thivksdakpdr at ed and
extracted with dichloronethane, and the conbi ned

arb}ganl c fractions were washed with brine, dried over

mg@%g@ﬁlﬁlﬁ%ﬁ 1fdd & & % %‘*ﬂnﬁ@%&%ﬂ@d‘w @&ﬁﬁ’hdﬁw benzyl-

reduce ressure duct was purif by
N NT-Bisid- nm}mmabﬂgybfﬂapemyipsmdhnca 3g@tr1@ah@(3 %gyﬁ ﬁ&rrm%li in THF

T FLEE NI VER R (—
twd hoblrs. €T Y A8 1BEwhrb- réfhoVdd unklr Redipad ﬂressure and the residue was
andi V, i V- bi s(4- met hoxybenzyl)am ne (2.65 g, 10.3 mmmol)

pumﬁqdebyaﬂm;é@hmm@og@]plm qu‘qh@af gel (eluting with 2% methanol in

dlc‘é]\z!r(%ge éXn % lﬁﬁg%’i él )f %lglejlle Pgr&%t)ép ﬁ;h%kgﬁeglzyﬁgﬂq&%] -6-pentyl-
1 YRl d 29[S pytidh-Masaneiicd yellow sﬂ ktax selicified ghdn stardigng. a

ni trogen atnosphere. The volatiles were renoved under
Part Educed pressure, and the residue was part itioned

bet wee ﬂltfoyz,\fll AL o anye)grb@L e g erﬁg?’ﬁlﬁmmdazom 5-

bi carbona e aqu d and
clpertlinabe@.58 4, 16. 3&9t1h;ﬂol)anemﬂmc&oacand amﬂéli:orﬁ)lwasdtxuc@ airfoom

fractions._.were wa th, bri nesi um
teraggr e o 14 RGFBa B A B iteg N d iz e wes
adjg§t§f ﬁ)ue{r@rcgﬂmﬁfe f%}q@ with 1@ Raiion 8f sdlid sodium carbonate. The aqueous

hoxyb -3-nitro-6-pentyl pyridine-2, 4-di am
layemas seiphctedvand eusramdmsetvhmm tlmpﬁl Wlﬂhl dichlorometipae eng

B ST ETHEERE AN
sulBrté FiEPE, nd SoniBRtRARDPIndef editdd pr@ﬁbdret hElemeSﬁluﬂi@WMS solid was
triturated with acetonitrile/methanol and isolated by filtration to provide 1.08 g of 4-
amino-1-benzyl-6-pentyl-1H-imidazo[4,5-c]pyridin-2-ol as a white crystalline solid, mp
260-262 °C.

"H NMR (300 MHz, d4-MeOH) § 7.57-7.51 (m, 5H), 6.57 (s, 1H), 5.26 (s, 2H), 2.77 (dd, J
=174, 7.8 Hz, 2H), 1.82 (m, 2H), 1.53-1.48 (m, 4H), 1.10 (t, ] = 7.0 Hz, 3H);

MS (APCI) m/z 311 (M + H');

Anal. Caled for CygHN40-0.67 CF3COH: C, 60.06; H, 5.91; N, 14.48. Found: C, 59.72;
H, 6.30; N, 14.57.
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stirred for 15 mnutes. A solution of 4-benzyl- 2,
2- bi s(4- nmet hoxybenzyl)-3-nitro-6-
w@enwrptgyy i di ne- 2, 4-di am ne (3.82 g, 6.89 nmol PCT/HS2006/034427
nmet hanol (50 nlL) and di chl oronet hane (25 nL) was
added. Additional sodium borohydride (0.3 19 g, 8.43
mol ) was added in portions over a period often
m nutes, and the m xture pag,sd2rred for one hour at
roomtenperature. An analysis by HPLC indicated the
pr es edesmaio-6ipantyl-hg2-phewsriethyl)-1&hinidaen4.5 oayridin-2-ol
nickel (1) chloride hexahydragg (0.800 g, 3.37 mol)
and sodi um borohydride (0.250]¢> 6.61 nmol) were
roomtenperature
for two hours and thepn fi rd%@h a layer of
CELITE filter agent” ake was washed with
di chl oronmet hane, and the filtrate/was concentrated
under reduced pressure. The residue was partitioned
bet ween sat urated aqueous sodi unjg .Vrbonate and
di chl or onet hane, and the wor k- up bcedur e descri bed
in Part G was foll owed. The crude product was purified
Pa ¥ flash chromatography on silica gel (eluting with 2%
0 4% net hanol in dichloronethane) to provide 3.45 g
of Bhdaethldmihe 20.86/2x kb S(mmol) was added to a stirred solution of 2,4-

T S AN SO
in m?ﬁ% ?%@ﬁlquﬂﬁgn LQs &i9Q #ok kRBe Rduré abi@BAVempérature. Water

oxybenzyl) - 6- .
(200 et yvgpyaddelil remd ZheSmartunei veasiertragted with gthys aggatmdK)50iml). The

THF (50 nl), and the dark, green sal.uti )
N B L E
filt@l adnld| B RcaMBrh e dnRaBMeudet @edssiire d Tbe dride @ssdikc ewaspatifidieby

residue was purified by flash chronmat ogl: aphy on sil

colgmh chesinatogrgphyi emsilioa g (eluteg with 1QVesthBrasretena rheyaqeﬁoaprovide
rovide. 3. 52 . 1 . .
R R e P g B G

Padt B m dazo[ 4, 5-c] pyridin-2-ol as a thick, yellow oil
that soljdified upon standjng. rt K A sol ution of.
| bRV Iamip (LGahe ¢ HRPBRR ) S Aras i BaREy P R Rine (12 ¢,
- Y i . A - J-in
+ TapH P B R0 B €L Mol R pRS e,
y])blesptiyiimine (T.b1g, 3.2 wembld in ®leend (32veh.).dinddheygellav splution was
water. The resulting m xture.was adjusted to
healfgpgsARR10S Grop POU LT CHESRARL OO (P bR e "0 egied ot rflox
forGRoMR0AL erhe S kAPYREure described in Part H of Example 1 was followed to

provide N, N?-bis(4-methoxybenzyl)-3 -nitro—6-pentyl-N4 -(2-phenylethyl)pyridine-2,4-

diamine as an oil.
Part C

Sodium borohydride (0.070 g, 1.85 mmol) was added to a mixture of nickel(Il)
chloride hexahydrate (0.38 g, 1.6 mmol) in methanol (25 mL), and the mixture was stirred
for 15 minutes. A solution of the material from Part B in methanol (25 mL) and
dichloromethane (11 mL) was added. Additional sodium borohydride (0.150 g, 3.97
mmol) was added in portions, and the mixture was stirred for one hour at room

temperature. An analysis by thin layer chromatography (TLC) indicated the presence of
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| ayer was separated and extracted several times with
di chl or omet hane and di chl or omet hane/ net hanol . The

w@ eovhiozsael or gani ¢ fractions were dried over neRPCEES2006/034427
sulfate, filtered, and concentrated under reduced
pressure. The resulting white solid was triturated
Wi th acetonitrile/nmethanol and isolated by filtration

starﬁﬁ)%nﬁgf%\ﬁbﬁ &nd a @tﬁtl&ﬂﬂgod}um%&ﬁfdhd@&ﬂmk -6 ﬂﬁﬂél?’lwab added. The

pyridin-2-ol as a white crystalline
reacsioh ivchs shpe&moﬁﬁlzem@eram PeRnigBOCT hmactwnmq;ﬂldncomplete and

o S s B s e

wasAc'd)lsuxﬂedl OrHet reaction mfixQiréas Bithred Mﬁo(lg%PﬂabemeZCELﬂliE {ikéragent.
; Anal. Calcd for Cl8H22NAO 0. 67 CF? 06;
TheHTllte&s cale wag washed svithrdighgromethage uppl theyfi tﬁatwas R@Ofless ard the

14.57.
sl ARSI, g ot
flash th%ﬁadﬂdgﬁfqﬁmy&ﬂﬁm&a% gel\@auﬁcgjﬁquémlaﬁy stithr 3086 ethtyl artelta:bm ingfexane
- dichloro-3-n
ancpgh phipreis BBy Eed ALY b et P g6

It 3r ee h t
penflithy- GhehDEGLBRGIYRN NP LRIRE B allon Bl e DoUrS 2

PartiDxt ure was extracted vvlth et hyI acetate (2 x 50 nL).

g T AT 1 P MR Sy i
meﬁeﬂy&wl? %%n‘tﬂ-@xé[(lﬂ;%@ﬁﬂ@tﬂyl)ﬁﬁ&ﬁﬁ-g 3, 4HhRndnel (e ®g, cﬂdmmmol)
was” purified By col unmm chronmato Eﬁ_g‘%on silica g

in T (4 m:ﬁg, anitthe Ql(amg@mworamqw dargne hpup a8 P‘é%wed to

cocf s efipEmwsrt Jhevplaily |"V6§er‘ieﬂ“°"e‘i U599 Breet Ry P sec e
residfe lw)ay gl By FlashRkdm&Bodiaplet biy bitiva pel (élﬁl‘uﬁ@ sequ,entznalm with 30%

ethyﬂ]mptpteag%@kg&%&%@%&l@%ﬁﬁg&gﬁ%@;aﬂ% to pr Vlde Og36 g oi7 4-[bis(4-

e L e
oil Sk silidefledmsonheaidary. at reflux for three hours, stirred
Palr(t)\éernlght at room tenperature, and heated at refl ux

A solution of 4-[bis(4-methoxybenzyl)amino]-6-pentyl-1 -(2-phenylethyl)-1H-
imidazo[4,5-c]pyridin-2-ol (0.36 g, 0.64 mmol) in trifluoroacetic acid (1.6 mL) was stirred
at room temperature for five hours and then diluted with water (20 mL). The resulting
mixture was adjusted to approximately pH 13 with the addition of aqueous sodium
hydroxide (50% w/w) and stirred for one hour. A solid was present and was collected by
filtration, washed with water, and recrystallized from acetonitrile (20 mL) and ethanol (5
mL). The crystals were washed with acetonitrile and dried under vacuum for 18 hours at
65 °C to provide 0.10 g of 4-amino-6-pentyl-1-(2-phenylethyl)-1H-imidazo[4,5-¢]pyridin-
2-ol as a white crystalline powder, mp 238-240 °C.
' NMR (300 MHz, DMSO-dy) § 10.10 (bs, 1H), 7.28-7.17 (m, SH), 6.24 (s, 1H), 5.50
(bs, 2H), 3.92 (t, J = 7.5 Hz, 2H) 2.90 (t, J = 7.5 Hz, 2H), 2.44 (t, J= 7.5 Hz, 2H), 1.55
(pentet, J = 7.5 Hz, 2H), 1.31-1.21 (m, 4H), 0.87 (t, /= 7.5 Hz, 3H);
MS (APCI) m/z 325 (M + H)";
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for two hours. The work-up procedure described in Part
H of Exanple 1 was followed to provide
WO YD7R281R9 s( 4- net hoxybenzyl ) - 3-ni t r o- 6- pent yl - PCT/US2006/034427
4- (2- phenyl et hyl ) pyri di ne-2,4- diam ne as an oil. Part
C Sodi um bor ohydride (0.070 g, 1.85 nmol) was added to
a mxture of nickel(ll1) chloride hexahydrate (0.38 g,

Anat: GalB@Rir)C b1, REOhe gl 34,23 7de: N, and 7t Feund: C,|oe WS 7.50; N,

stirred fofr 15 mnutes. A solufion of the materi al

173k om Part B in nethanol (25 nL) and di chl oronet hane (
11 nmL) was added. Additional sodi um borohydride (0.150
g, 3.97 mol) was added in portions, and the m xture
was stirred for one hour EdantplOIn t enper at ure.

An

anal ysis by thin lLayer chromatography.(TLO), .indjcate

t ﬁeArpH@sle(%bycbm-arm@h@prrQ-affn,tylaH%-na&{éF%l]%ﬁ'%ghpyrlém?z-ol

sodi um borohydride (0.10 g, 6 Mol ) was added. The

reaction was stirred at roomi|ténperature overnight.

The reaction was still incaoypl - d sodi um

bor ohydri de was add A _pokLi S .10 g and 0.20 g)

until the starting material was consunmed. The reaction

m xture was filtered through a |ayet-ad CELITE filter

agent. The filter cake was washed w'th dichl or onet hane
mentil the filtrate was colorless, and the filtrate was

ﬁen concentrat ed under reduced pressure. The crude

pr Fﬂ-@ﬁ?in@@Smmh&lﬁrbmmﬂ (ol cisd) Izcﬂ‘lmmmu \gm aliley toa stiirdd wdution
el (eluting sequentially with 30% e acetat e

of ﬁéﬁm%éoraﬁdmge%-mmwyra%@ g-bgi &0 ﬁ%&%]; éﬁé fr&fﬂaflm}n&é?-7 mL, 12

0, f iV rhi - - B d
A (D IO ST o) RARAREAS hofis t room rempgrae an
paritbhedvibetivden Waert (200 Ger)ad pthytihdetitel é30ohb). (Thd @rggpic dayer was
sep%e{@%@g%d %ﬂb_ gigg(@orl_n S,Id(%lrged%fverzdoldi\{lzrﬁ Qlllﬁa(té",_ﬁltered, and
con%éﬁﬁtwﬁmék Rldpydd nﬁﬁéﬁu@é. MeheorddAprolh @MW R QuftiBed By Goluthn’ 4

mol) 1n THE (4 nl), and the orange sol ution was _
chrhmatogthphy oneflicaxgel (stutimgevifod1% syl asataaimhexene)de pravade 1.1 g

of |-SaR T RBbr Bene R PV b2 b SRR 24055 s rien

ydﬁkﬁgn.chronatography on silica gel (eluting
sequentially with 30% ethyl acetate in hexane and 50%
PatBhyl acetate in hexane) to provide 0.36 g of

freE Eg%@élr%g/—ﬁSnétrrﬁ)-r%qe_ngl_l%sginc{ir)1;|4:}il)_a{r5r_1o ﬁze-rr]riﬁeltheytlgr)(l)})?r}-i’z-ol (1.1g,3.5
mmdlYitdeBpbhife ©]7ml| §inmal),end A5Nais(4-methoxybenzyl)amine (1.3 g, 5.2
mmol) were reacted according to the method of Part B of Example 2 with the modification
that the reaction was heated at reflux for six hours in toluene (35 mL) and then stirred at
room temperture overnight to provide 1-({2-[bis(4-methoxybenzyl)amino]-3-nitro-6-
pentylpyridin-4-yl} amino)-2-methylpropan-2-ol after the work-up procedure.
Part C

Sodium borohydride (0.100 g, 2.64 mmol) was added to a mixture of nickel(II)

chloride hexahydrate (0.41 g, 1.7 mmol) in methanol (30 mL), and the mixture was stirred
for 15 minutes. A solution of the material from Part B in methanol (28 mL) and
dichloromethane (12 mL) was added. Additional sodium borohydride (0.140 g, 3.70

mmol) was added in portions, and the mixture was stirred for one hour at room
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oil that solidified upon standing. Part E A solution
of 4-[Dbi s(4-nmethoxybenzyl)am no]-6-pentyl -1

wo ¢@7pbsaey| et hyl ) -1 - imdazo[ 4, 5-c] pyri di n- 2-BCT/(92086034427
g 0.64 mml) in trifluoroacetic acid (1.6 nL) was
stirred at roomtenperature for five hours and then
diluted with water (20 nlL). The resulting m xture was

temPBiatiirt € AntdAaBBiR b9 N Windlchtel thel Srevdnkch of Bertiagdhdtedd, &id
aqueous sodi um hydroxide (50% ww) and stirred for one

addfténmeal sqdugn |bptphmrsdqow&%@ﬁip ampotiiars @ol2 gerdl1Bg). The reaction

filtr at
ml’%‘{%r&“éaﬁﬁ 1rre b%@g%% (}m?hano@p% ]oary n{ fyéff% E%ﬁﬁ%tefgremThe
filtovealke wa§hza§hedn with dckdbmmdthdncemahithe cfﬂurael W delorlws; amndrthe

f
ﬁltr@?e;\ﬁ;sﬁggg g(é%ﬁg{l;a}tg ulgcgrt Clube ]ér%gﬁirgo' Oe cq’ugef product was stirred with
r r
dlcfblgwl’%ﬁ{ﬁ%ng ggﬂegéﬂodg%nnﬁ?rﬁ%§ﬁ |CH91TE fitet 5§en@ Yﬁé )ﬁltfa!té‘@as
concagratédndsr reddBed7pressutatp lﬁdﬂ)lde B-({Z34rammo-2-lﬂ)1§(45 50 (bs,

met%ng;(}’lbe%'zgli r%itn’o]-%—pznt;lyg/r' ’-4%@an%&c%§%‘r{eﬁlgi?r§¥)g '-g-oi%%g green oil.
parkly, 2H), 1.31-1.21 (m 4H) 0.87 (t, J = 7.5 He, 3H)

M5 (APCl) n12 325 (M + H)+; Anal. Cal cd for Cl9H24N4

c The gaterial fromeParth wey tregted maihegrbogy! cvlumzlmzolﬁ(o § 505 2 mmol)

17. 3
el RGN 1 e g
chrofbi) %Edpﬂid‘ptﬁrrtwatl&ﬁwbs @aﬂlethh:tﬁrgrmqmﬂuanpm 52)9/0 t:thyl acetate
(0.6 z was_added to stlrreds 51%
in fz:xa,nwnsiﬁh@m ethyl apetate- %L%éwrlyptbm Fl'ﬁél q3ing -8—( ygroxy 2-

t
mef o5 S b BAAAT b il o b (TR bt BplEg bt coloress
oilt enperature and partitioned betvveen vvater (200 nL) and
ethyl acetate (50 nL). The organic | ayer was separated
PardKd washed with brine (50 nL), dried over sodium
sul adofutidh! chM%BW-n@%x?E&&?DB&%T«Q (?ﬂ@ﬂ?o%ye@-ﬁfeﬂ@flpmpyl) -6-

pressure. The crude product "was purified by columm

perte ifiw sy Ipmrigint -0k Iget e mmnalhig wfuncagTicei(7 mL) was

| s‘urrede at room Itgmgcaer)a(t%reepor hreéjlgé)u\fls gr?d '&'161’1 dfuted with water (20 mL). The

resulting mixture was adjusted to approximately pH 13 with the addition of aqueous
sodium hydroxide (50% w/w) and stirred for one hour. A solid was present and was
collected by filtration and washed with water to provide 0.8 g of a white solid. The filtrate
was allowed to stand for three days, and additional solid formed. The second solid was
isolated by filtration and washed with water. The first solid was purified by column
chromatography on silica gel (eluting with 10% methanol in dichloromethane) and then
combined with the second solid. The combined solids were recrystallized from
acetonitrile. The crystals were washed with acetonitrile and dried under vacuum for 17
hours at 65 °C to provide 0.35 g of 4-amino-1-(2-hydroxy-2-methylpropyl)-6-pentyl-14-
imidazo[4,5-c]pyridin-2-ol as white, crystalline plates, mp 240-243 °C.

'H NMR (300 MHz, DMSO-djs) 5 10.16 (bs, 1H), 6.48 (s, 1H), 5.53 (bs, 2H), 4.58 (s, 1H),
3.59 (bs, 2H), 2.47 (t, J=17.5 Hz, 2H), 1.59 (pentet, J = 7.5 Hz, 2H), 1.31-1.24 (m, 4H),
1.11 (bs, 6H), 0.85 (t, J= 7.5 Hz, 3H),
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of 1-[(2-chloro-3-nitro-6-pentyl pyridin-4-yl)am no]
-2-met hyl propan-2-ol as a bright yellowoil. Part B
WO 2¢0¢/A28Tk9 or 0- 3- ni t r 0- 6- pentyl pyri di n-4-yl ) anm POT/U200€034427
hyl propan-2-ol (1.1 g, 3.5 mol ), triethylamne (0.7
m., 5 mol), and ,iV-bis(4-nmethoxybenzyl)am ne (1.3 g,
5.2 mmol ) were reacted according to the nethod of Part

MSE A Imwﬁmm the nodification that the reaction
35 c%eated a ref?ux for six hours in tol uene (35 )

Anan@alch éor GtsHpaNaOo:aE, Glont, 8 Zgel 19.é6.obewnd: §h61¢8; H, 8.57; N,
19 %ovide I-({2-[bis(4-nethoxybenzy|)anino]-3-nitro-6-

'g ntyl pyri di n-4-yl }am no) - 2- net hyl propan- 2-ol after

t he work-up procedure. Part C Sodi um borohydri de

(0.100 g 2.64 mmol) was added to a m xture of

ni ckel (I'1) chloride hexahsehmle4(0.41 g, 1. 7 nnDI) in

I t

R RREE P s ARG B S BB Tl 14 P ptdin 2o

met hanol (28 nL) and di chl or¥Het hane (12 nlL) was

added. Additional sodium borshydyi de (0.140 g, 3.70

nmol ) was added in portiong, ghdSthenn xture was

stirred for one ho rature. An anal ysis

by TLC i ndicated the presence of \stdrting nmateri al,

and addi ti onal sodi um borohydri de s &dded in

portions (0.12 g and 0.12 g). The reattion m xture was
P]%%ered briefly and then filtered through a | ayer of

ITE filter agent. The filter cake was washed wth
di cRblid tomhydro Hipyiiah-4t yieefliyldamiat bydvashlotlio(see$s S. Batent

oL PS5, TSRS THAS S0 PR, 7, .
mn?dlf%?écﬁﬁﬁtt@ Q@ﬁn@d‘%lﬁﬁéﬂ & ﬁﬂdﬁaﬂﬁir&ﬁrﬁfr@i@ﬁbn@bﬂfﬁcﬁne (1.5g,5.7

ter agent I'trate was concentrated und
mmcé)jambtdleﬂrymmuc é2 ] mlp rlé\mmjgl) lin D{\{BF &% mb). 2T][1em‘egthpn was stirred

e e Py

Park rAO@P f}@&ﬁpl@?} WRse fdlRalke8do wotvmeqa@s bonylchibirb3iHad @-gentyl-N-
85 g, 5.2 mml) according to the nethod descri bed

(teﬁrathyldar—fZHEP}@an tyvampthelpynidieH-amigenodi fi cati on t hat
P’i@ onat ographi c purification was carried out eluting
guentially with 50% et hyl acetate
2-Chloro-3-nitro-6-pentyl-N-(tetrahydro-2 H-pyran-4-ylmethyl)pyridin-4-amine

(1.0 g, 2.9 mmol), triethylamine (0.61 mL, 4.4 mmol), and N,N-bis(4-
methoxybenzyl)amine (1.1 g, 4.4 mmol) were reacted according to the method of Part B of

Example 2 with the modification that the reaction was heated at reflux for 14 hours in
toluene (29 mL) to provide N?,N*-bis(4-methoxybenzyl)-3 -nitro-6-pelr1tyl-N4 -(tetrahydro-
2 H-pyran-4-ylmethyl)pyridine-2,4-diamine as a yellow oil after the work-up procedure.
Part C

The method described in Part C of Example 3 was used to reduce the material from
Part B to NZ,NZ-bis(4-methoxybenzyl)-6-pentyl—N4 -(tetrahydro-2 H-pyran-4-
ylmethyl)pyridine-2,3,4-triamine, which was obtained as a dark green oil.
Part D

The material from Part C was treated with carbony! diimidazole (0.71 g, 4.4 mmol)
according to the method described in Part D of Example 2 with the modification that
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i n hexane and then ethyl acetate.

4-[ Bi s(4- et hoxybenzyl)am no] -1 -(2-hydroxy- 2-
woreaohpegieopyl ) - 6- pentyl -1 -im dazo[ 4, 5-c] pyr i dPCF/BSD6/034427

(1.4 g) was obtained as a colorless oil. Part E A

sol ution of

4-[ bi s(4- et hoxybenzyl ) am no] 1- (2- hydroxy-2-net hyl pro
chrd%ﬂ%%%%%l?lp SHidbation Wd¥ cHazaldht Bsifid QIY Bﬁtgin@tea‘ﬂ%tlsh CHrofhath C%raphy

In trifluoroacetic acid é was stirre
systemn mdoweﬁvmcamartadgmnd dnténg Wil A ‘Voetnd;%@thyloﬁcp@feela hexane.

TR I T S S S L T R
1m1(§cﬁg [MQH)XIQH&XZ QU POZP Wilsvdbteaell &tdnldiEdaf smhdﬁ‘red upon standing.

sol1d waS present and was collected by filtration and
Partdashed with water to provide 0.8 g of a white solid.

The, f.il 4
e A A B PR
yimBthyh) 1 A-iraldags] 4anel pyadineXdoML 7 g;\lat3emm0])ha tfiflagbacetic iacid (3 mL)

WaS PSP CRPET ORI S Eh SR RAFS GGPL). The
relePﬁ]lals SRR Mt b IE?P fcijl‘?ﬂ % | Pyvith g &ﬂﬂmri%queous

Were recrystal acetonitrile. The
sodiumy Bydrbsideas08% wash et stirtdd facencoiver i wlidasdresent anddess

coll@g‘tg#ﬁ gith?a&](o%zqao i ﬁg}f’i wgltﬁ@ia%;;: F(Eﬂ? Syfe;/d g gé)g & tvg%ﬂ% ? id. Tge filtrate

waszaﬁ[ovxﬂedﬁo ShRY Fdrdhide %?}g af® adHidiR] s@lidybakd.| ITEe &lcaﬁdia)hd was
-243 0C. 1H N (300 MHz, OVBO d6) 10, 16

1sollatd)i byﬁilﬂ:&l((ns TheHjrst ®lig3vasiparifigpy autog@te(dsﬂash |q§)ro (t%aphy

(ZS%BEéﬂ’_&a'_gaE_b%ge, eh%tfiglwﬁlz 0‘7 t% 1?%5 r’n%{f?a&ol]ll ?gcsh d}gﬁ%ﬁltarole)‘éaéld then
corﬁﬁmedéwgfh %dé%g(;mﬂs T(hé\Eéilnblrﬁﬂ 20l2B3I0(2M &) Wd)‘d-recmedlhzed from
I cd for

acepz?(mmx&p (5@ mI@)lanqigsthqqog(&sqaL) N hqqyggls vgg%ﬁﬁplgdzyvl%h acetonitrile and
drleld arjdet [ c%u&[e@} ?7 h])&rs Gf gﬁg ‘@gyﬁf)%gg r()t %ﬂ(}t Am¥d sTph)-1-
(Ui a4 phmethy B 1 il e a oo gy geline

plattés, n?p >5§l(t) gCnt

'H NMR (300 MHz, DMSO-dg) 8 10.13 (bs, 1H), 6.43 (s, 1H), 5.54 (bs, 2H), 3.83-3.79
(m, 2H), 3.58 (d, J= 7.5 Hz, 2H), 3.25-3.18 (m, 2H), 2.50-2.46 (m, 2H), 1.99-1.94 (m,
1H), 1.60 (pentet, J= 7.5 Hz, 2H), 1.47-1.43 (m, 2H), 1.32-1.22 (m, 6H), 0.86 (t, /= 6.9
Hz, 3H);

MS (APCI) m/z 319 (M + H)";

Anal. Caled for C;7H,eN4O; C, 64.13; H, 8.23: N, 17.60. Found: C, 64.08; H, 8.11; N,
17.64.
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Application Publication No. 2004/0147543 (Hays et al.)
Exanpl es 477-480, 0.78 g, 5.1 nmmol) was added to a
wa@rioroesi2sol uti on of PCT/US2006/034427
2,4-dichloro-3-nitro-6-pentylpyridine (1.5 g, 5.7
mol ) and triethylamne (2.0 nL, 14 mmol) in DVMF (29
rnL). The reaction was stirred for 18 hours at room
tenperature. The work-up maghprification procedures
described in Part A of Exanp P were followed to
pr ovi- dm1110-6-1gntyﬂ lﬂpmdmf%ylmqﬂml}bklenp@zpw S+cjpyridin-2-ol
(tetrahydro - pyr an- 4- ylneqmyl)pyrldln 4-am ne. Part
B 2-Chl oro-3-nitro-6-pentyl -] V- tetrahydro 2/ -
"-pyran-4-yl met hyl ) pyri di nN&-gmi 1.0 g, 2.9 mol),
triethylamne (0.61 nm, 4. d iV,iV-bis(4-
nmet hoxybenzyl ) am rre .17, were reacted
according to the method of Par t anple 2 with
the nodification that the reaction heat ed at
reflux for 14 hours in tol uene (29 m.) to provide 2,
Pmﬁﬁbis(4 nethoxybenzyl) 3-nitro-6-pentyl -

h
bR iy 0 a7l kel prnedded o g shrrassqlpion of
2 431“1&1?&&3“ ME ﬂpgﬁ&ﬁ%gsg 5, E’Qﬁﬂm%{w@admﬁmme (2.0 mL, 14

ScCri be anpl e was used to reduce
mntoleinMVIENRAImLf)y awh tRanett®ds des@nbed in Part A of Example 3 were followed

I e e
chr&%t%l fh%ﬁy 80 @a&ﬁag& eRfn®With 0% ks 3036 Btte/l amdtste iimhexaneyto
Cwas treated with carbonyl diimdazgle

promd¢ Iefhp o 2wblose-drmigo-Haenka-NrERyridin- a@é@?ﬁhbs@ayrﬂ%nﬁa%ml%aas a

anple 2 with the nodification thatchromatographic
yel &‘f?Elru cation was carried out using an automated fl ash

PalgllgL?irrtra]t ogmr?ﬁhZOE/yft egno\(y th a 40+M sili ca cart ri dge and
4- [ BriePylaminn @i b ﬁy%%ﬁ d & Jgiﬂﬁ( ?‘?ZS(P%%‘? @2e
bt ulrenion i ey
yinsdtlyTghiynidin-Pantind 140 s,@.Qninged) mftoluene (30 mL), and the yellow solution
wagh?att‘gtléf qxtgﬁ @ffp E%?noﬁé%/ i{) dnco]cool to room¥emperature and concentrated
under reduced pressure to provide N?,N*-bis(4-methoxybenzyl)-3-nitro-6-pentyl- -N*-

(pyridin-3-ylmethyl)pyridine-2,4-diamine.
Part C

Sodium borohydride (0.20 g, 5.4 mmol) was added to a mixture of nickel(Il)
chloride hexahydrate (0.36 g, 1.5 mmol) in methanol (20 mL), and the mixture was stirred
for 15 minutes. A solution of the material from Part B in methanol (50 mL) and
dichloromethane (11 mL) was added, and the reaction was stirred for 30 minutes.
Additional sodium borohydride (0.20 g, 5.4 mmol) was added, and an analysis by TLC
indicated the presence of starting material. Additional sodium borohydride was added
(0.10 g), and then the reaction was complete. The reaction mixture was stirred briefly and
then filtered through a layer of CELITE filter agent. The filter cake was washed with
dichloromethane until the filtrate was colorless, and the filtrate was then concentrated

under reduced pressure. The crude product was stirred with dichloromethane and filtered
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yl met hyl)~l -im dazo[ 4, 5~c]pyridin-2-ol (0.75 g, 1.3
mol) in trifiuoroacetic acid (3 nL) was stirred at

w0 ommoesaeper at ure for 18 hours and then dil ut eRCTHIS1006/034427
water (20 nmL). The resulting m xture was adjusted to
approximately pH 13 with the addition of aqueous
sodi um hydr oxi de (50% w w) and stirred for one hour. A

agafrﬁhio%gﬂ@ﬂlﬂ“ﬁsfﬁf& a2l TRSTiRRkd @@i @ﬂlo@r)tra‘téd dirdRf 'tdalltlcahpiessure
washe wat er pr ovi de white

S
to PR N, -1 pashc Pesvai-6 ponexts B oy s e 3.4
tmadoél tsl ona % gﬁ)l id fornmed. The second solid was isol ated
Wﬂ 1on. The first solid was purified by
Pargadt omat ed flash chromat ography (25+M silica cartridge,
eluting with 0%to 15% neth

oS TBACE SR CaL TS FHESGBED AR O0T BT b s mmoD)
accfl@b‘lgg% thOny gﬁlog)deéﬁﬁ b@% gr?ﬁéfry Bidighaph 4 Wﬁﬁ‘tﬁ&ﬁﬁ)@ﬁichﬁéﬂ Bat

et hano The crystals were washed
chrovhéitb gmphthmrnﬁcathcm wmbadnahnm ulsmig rnvaomaed fash thrdmaipgraphy

syst?a%new?/g]agggik&[ gflg%'%?ﬁﬁ%a %é'c} %g? The, mt 1 gradwntpo%pﬁ)b?I eti'lyl acetate in

hexahénodm@{ é]thzl' Sk, '41HEIS%—@Eth@ﬁyB@hk}tl)hmﬁé)}@lpahﬂyl -Dgpyridin-3-
pl at es, ? 10.13
ylmetwy))- 1H|)1m1c&1zaB1 f'(-g]pyrlm)n -2-gl @43 gowas o;lqi.glnecgaw(g thgt t{qlﬁdlﬁed

=7.5 H, 2 3.25-3.18 2
SOW%IEP%“{’HWM , 1.99-1. 92) (m | H) 1. 6§>m( pe:? et, J
PargEEGS({ﬂZ JZH) 1. 47 l 43 (mAéI(_;ll) 1. 32 1.22 (m 6H),

Anad. so@og@ff&dhs@ry}qﬂ@m@zﬂ@m@,@] 33en HS(ing/lggfmg ;/-l’methyl)-lH-
. 7 |
1m1§az£ﬁ149 - pen tZ-CEfl (P% g(()g ?rﬂg ﬁ %triffuo%ah&ﬁc i@%d E?(%m gfag@tlrred at
roohﬁteﬁlpefa}m'y Ifdnctwm-}ibuoﬂ anBahdén dilBed mth N@ltmt(m/ mipy Theirgselting
irred solu

m%mezzv%nals‘al@mdap SrRnleey @?ﬂﬂﬁwﬁﬁgﬁ%ﬁw VrIE=Y> 58m
dﬁ?hé gﬁﬂc(é WA Qﬁcmft 48 Bt AhGrdTLA sdfd WaBbilesért a@ﬂ/ﬁva@ ZSIIected by

he’ met hods descri bed in Part of Exanp 3
filtsatioe aho ilasheedvith Whtet teepmyvide fli ceftd white spdid. (e S@h@. a\@s purlﬁed by

autgmatea(ﬁas}\{vaﬁrop u%ogfra (Q@fﬂ\%l'lsgl?c%t rldge! %ﬁl@mg with 0% to 20% methanol
in dichloromethane) followed by recrystallization from ethanol (10 mL). The crystals
were washed with ethanol and dried under vacuum for four hours at 65 °C to provide 4~
amino-6-pentyl-1-(pyridin-3-ylmethyl)-1H-imidazo[4,5-c]pyridin-2-ol as a white
crystalline powder, mp 243-245 °C.

'H NMR (300 MHz, DMSO-ds) & 10.28 (bs, 1H), 8.57 (d, /= 2.5 Hz, 1H), 8.48-8.47 (m,
1H), 7.68-7.66 (m, 1H), 7.37-7.34 (m, 1H), 6.41 (s, 1H), 5.59 (bs, 2H), 4.96 (bs, 2H), 2.45
(t, J=7.5 Hz, 2H), 1.56 (pentet, J= 7.5 Hz, 2H), 1.28-1.19 (m, 4H), 0.83 (t, /= 6.9 Hz,
3H);

MS (APCI) m/z 312 (M + H)";

Anal. Calcd for C17HzNs00.25 H,0: C, 64.64; H, 6.86: N, 22.17. Found: C,64.32; H,
7.14; N, 22.16.
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chr omat ogr aphy (40+M cartridge, eluting wwth 0%to 30%

ethyl acetate in hexane) to provide 1.0 g of
WQ2@M0ze129 3- ni tr o- 6~pent yl - JV- (pyri di n- 3- yl met hgT/Yg3006/aB4427

in-4-amne as a yellowoil. Part B Triethylanm ne (0.63

m., 4.5 mvol) and , 7V- bi s(4- nmet hoxybenzyl )am ne (1.2

g, 4.5 mmol) were added to a sol ution of

2-chl oro-3-nitro-6-pentyl ,{a}%ﬁ@grldln 3-

yl met hyl ) pyri di n- 4- anlne O nmol ) in toluene

(30 niL), 4a4mmrtohbbyralyﬂ—6vm@h}’1ulﬁf-mmldﬁ3&@[4hseéltpﬁudlaﬂ -pkf | ux

for 14 hours, allowed to ol to roomtenperature, and

concentrated under reduced?pressure to provide V2,

2- bi s(4- met hoxybenzyl ) -g< N§_6 |_Bentyl 4-

(pyri di n-3-yl net hyl ) pyrildi iam ne. Part C

Sodi um bor ohydride (0.2079, 5.4 puol) was added to a

m xture of nickel (I1) chloride hydrate (0.36 g,

1.5 mol) in nmethanol (20 nlL), & t he m xture was

stirred for 15 mnutes. A solution of the materi al

f r o#nARainb- IBbénzyhéhﬁm]ndeH 5ﬁidatg[4éﬁdpy:tﬁctih+2@¢lmmmect

nmL d d th t d f
accidhii bethe ReRire S SIS SR B gty (i Bue . S} Bing 2.4-
dicHTERA-b-N&gy1asldee, %lﬁﬂ'i‘ﬁe anianad 2’45-'d§chm&0 E'—l@tl‘ofﬂjpéiﬂﬂ@?rldhhe in Part

presence of starting materi al’. Additional sodiu
G. kﬂﬂre@hlywprd@w\ms auﬂﬁ@ﬂ bsoatmmgt)ed ﬂ@sidchrhmqtqgn@hwé%w&artrldge

el GRIEL B P B a5 PRBu Bt o

meBBRPtto pfr8dd 4-lahiho- @%ﬁzﬂﬂﬁm@ﬂﬁ}h?ﬁ’ indiddrofH, Soloridire? fohaxa
unti | the filtrate was colorless, and the filtrate was

crystaimecsohidenp P08d Curfhel. GadetLive €15 eNeQir@, 667Hs Hh pee N 22.03.

t h di chl oronet hane and
FO&?‘?%%&Q@% i’gg%#ogzg%'cal TE filter agent. The
filtrate was concentrated under reduced pressure to

provi de 2, 2-bis(4-nethOXébenzyI - 6- pentyl -
4- (pyridin- 3 yl met hyl ) pyF¥ 2,3 ,4- triamne as a

green oi ) e 1P sthineat ed
with car érr{lyl glé%rrﬁ-ghqz{)?t; rz(?)’g%gf&&mfgﬁmmacggr di ng
to the nethod descriifbanidhro[®ardpPidid-2danpl e 2 with
the nodification that NH

2

| H>—oH
A N
\\\
Y

4-Amino-6-pentyl-l-{2-[3-[(1,3-thiazolo-2—yl)propoxy]ethyl}-1H—imidazo[4,5-
¢]pyridin-2-ol was prepared according to the general methods described in Parts A through

E of Example 2 using 2-[3-[(1,3-thiazolo-2-yl)propoxy]Jethylamine (see U.S. Patent No.
6,797,718 (Dellaria et al.) Example 82) in lieu of phenethylamine in Part A. The crude
product was purified by automated flash chromatography (40+M cartridge, eluting with

0% to 20% methanol in dichloromethane) followed by recrystallization from acetonitrile
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chromat ographi c purification was carried out using an
automated flash chromat ography systemw th a 40+M
wa@Rdorozsieartri dge and eluting with a gradi ent PET/USH6/034427
ethyl acetate in hexane to 100% et hyl acetate.
4- [ Bi s(4- et hoxybenzyl ) am no] - 6-pentyl -1 -(pyridin-3-
ylmethyl)-1 -imdazo[4,5-c]pyridin-2-ol ( 1.3 g) was
to fRbYiak aea%lﬁé-eq{é id1- {éipt ¢ 9LthﬁhélbeﬁyﬁﬁﬂﬁwEthVI}OIH—lmldazo[4 5-

st andi ng. Part A SO0
c]pgriflini % ¢ Yasreedrposaliibe sdid, )rzpﬁ’fﬂd] 1'&3 P&at Winal. Caled for C9H,7Ns0,S: C,

ss. 3 o3 A ARyt G p et 63 UL 67 6 ) s

stirred at roomtenperature for two hours and then
diluted with water (20 % The resulting m xture was
adj usted to approxi mat el yExpEnp@8wi t h the addition of

aqueous sodi um h 0Xi t| rred for two
hours. A solid wég{?’{) é‘gglﬁé gﬁg%é& 66‘]2@% ected by
filtrati an-anidaxeisSedpiidif- IWiiesp Ingliaesuléonkngdof a
white solid. The solid was purified by automated fl ash

chr omat ogr aphy (40+M si | i callartri dge, eluting with 0%
to 20% et hanol in dichlor Nne) foI | owed by
recrystal lizati onm\’e\t/ﬁ;ﬁ The crystals
were washed with h drNed under vacuum f or

four hours at 65 OC to provide 4>

am no- 6- pentyl -1 -(pyridin-3- ylms

-im dazo[ 4,5-c]pyridin-2-ol as a whi Ocrystalllne
powder, np 2243-245 C. 1H NWVR (300 \DI\/BO’\) d 10. 28
(bs, IH), 8.57 (d, J = 2.5 Hz, IH) 848847(m

palltag 7.68-7.66 (m 1H), 737734(mIH) 641(s
5.59 (bs, 2H), 4.96 (bs, 2H), St, J =
Hz, Té_’i’rfl)but}l 3Ee6n1@ppnpglparbamat¢ (B 4z 13 @&)mmgl RS @dicgi tpm solution of

2 abflonof B3l pbes S ks b ot Bab Ay B ) 00

mn@olﬁﬁr DMF @38.nd17), ﬁﬁ&@zﬁbﬂo@m&ﬂn@ﬁms Htirred. alémbN:nt temperature for 18
22.16. Exanpl e 6_4- Am no- enzyl - 6- me
hours gndj theo[partiioned psiwieen pthyl Qgetam_ego mL) and water (200 mL). The

organic layer was washed with brine (50 mL), dried over sodium sulfate, filtered, and then
concentrated under reduced pressure to provide crude product as a bright yellow oil. This
material was purified by automated flash chromatography (40+M cartridge, eluting with
10% to 50% ethyl acetate in hexanes) to provide 3 g of tert-butyl 3-[(2-chloro-3-nitro-6-
pentylpyridin-4-yl)amino]propylcarbamate as a yellow oil.
Part B

A solution of the material from Part A (3 g, 7.48 mmol), N,N-bis(4-
methoxybenzyl)amine (2.9 g, 11.22 mmol), and triethylamine (1.1 g, 11.22 mmol) in
toluene (75 mL) was heated at reflux for 18 hours and then concentrated under reduced
pressure to provide 4.6 g of crude ter-butyl 3-({2-[bis(4-methoxybenzyl)amino]-3-nitro-
6-pentylpyridin-4-yl}amino)propylcarbamate.
Part C

Solid sodium borohydride (0.25 g, 6.6 mmol) was added in a single portion to a
solution of nickel(II) chloride hexahydrate (0.9 g, 3.7 mmol) in methanol (50 mL) and the
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4- Ami no- 1-benzyl-6-nethyl- 1/f-imdazo [4,5

-c] pyridin-2-ol was prepared according to the general
woredonoei2descri bed in Parts G through K of Exam@i/esSioe6/034427

using 2,4- dichloro-6-nmethyl-3-nitropyridine in lieu

of 2,4-dichloro-3-nitro-6-pentylpyridine in Part G

The crude product was purified by automated fl ash

resﬁﬁﬁ% EE?%&%&PMS {ARENbE By hﬁﬁ&%&e A %luﬁbrﬂgft% k&1 FOmlBYe B

| or omet hane) foll owed by
(abma&rglsmml) inzamisxgvrefol dwhlmomaﬁh@me 3 Ilprb%mddéethanOl (75 mL) was

addéq DI B B HFRCIIc Sedium boplydids (0206mmg) ves

added 388t §0 miatks moad @dnfr@bo@hﬂdﬂid@%@ g,G mﬁlﬁl)l&s aldded Small
5.55; N, 22.03. Found: C, 66.22; % l\l %n‘

porEQ@shQﬁ sedinmyboyehydyids. R @S‘i/cie_d upii Qnaflj@ls by thin layer chromatography

1nd1f%£e?,i r?%}%?g’?i%&a% %Ha rﬁpgé%y '%)é%&% %%ed 6 Tglg nreacltlon mixture was

filtdred rrbidgh 4 ladeBoft CERIAG fite? agtntpnd [dtex@l}eetchlyd was Washed with

cicbiocghahi W61 Loy 5B afoahe oL Aoy RGP roueed

re de ADS Bf rMRUNR -({3-amino-2-[bis(4-methoxybenzyl)amino
P %R?@&ﬂ?-ﬁ Hﬁgzo % Z%JM§Lﬂbpg%y]ethylgn#ne (seg g) F
'Pﬁﬁlﬂykl?f)/'fldfiib4 yB}aﬁﬁﬁo)Ibn@y(o@édamm@mrem yilExanpl e 82) in
Pa eu of phenethylanmine in Part A The crude product

s purified by automated flash chromat ography (40+M

car \doRdRn oFithe mB@rivl fidin @Yot tO(aBOG T® hd¢1Phnd earbonyldiimdazole
di chl oronet hane) followed by recrystallization fro
(1.&get lomintol) inekRF (¥ Toml ywas heated at reflux for 1 hour, cooled to ambient

terqgs?gla[q] an6d' &l n&)fn ilgd LfdeL gédgfﬁe&@ﬂ ?ﬁ%ﬁ) & rovid} BRIR ?i‘é’cﬂu@t This

daz as ‘a crystalfine
maﬁdﬂal dfas mlﬂﬂbﬁaﬂaﬁa‘t@d ﬂash%}ﬁbmaﬁgfapﬁy (4:0+1\®ca11+ﬁd7gd5 ergng with
6.99; N 17.98.

0% tOiQO%?thE@ﬁ%‘leén B30 PIRGA b O51er BBy TRBHEy | -

e B LR B i mo It el
yl}@r@yldad@nmm/hmsdiminate (2.4 g, 13.68 Mol ) was added

to a solution of 2,4-dichloro-3-nitro-6-pentyl pyridine
Pa‘(t g, 15.2 nmol) and triethylanmine (3.8 g, 38.0 mml)

i n MBI dHlthe mhRGial BEGHaAD M H#ifltloeoaseise &did (12edLptvas stirred at

anbl ent tenperature for
ambient temperature for 2 hours. Water (20 mL) was added and a white precipitate
formed. The pH was adjusted to about 13 with 50% sodium hydroxide and the suspension
was stirred at ambient temperature for 96 hours. The solid was removed by filtration and
the filter cake was rinsed with water. The filtrate was concentrated under reduced pressure
to provide a solid. This material was slurried with chloroform (100 mL) for 1 hour. The
solid was removed by filtration. The filtrate was concentrated under reduced pressure to
provide crude product as a brown foam. The foam was purified by automated flash
chromatography (40+M cartridge, eluting with 30% to 60% CMA in chloroform) to
provide 0.6 g of 4-amino-1-(3-aminopropyl)-6-pentyl-1 H-imidazo[4,5-c]pyridin-2-ol as a

white, waxy solid.
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hours and then partitioned between ethyl acetate (50
m.) and water (200 nlL). The organic |ayer was washed
wowran/osiene (50 nl), dried over sodi um sul f at ePCT/US2006/034427
filtered, and then concentrated under reduced pressure
to provide crude product as a bright yellow oil. This
material was purified by automated fl ash
Parffr omat ogr aphy (40+M cartridge eIuting with 10%to

50% et hyl acetate in hexanesé rovide 3 g of ter
- buvipthagesplfonyishlprige £0.42 gr b0 mmol was added to a suspension of

t |
AR [ DATHOE) BRI ord gl
(5 @L). Wlfb&emmﬂlg solut\bnd\)‘/aﬂ)stﬁfeﬁ-at alfabienmtll@ﬁmydr)a zfain 1;201@2111@ ;chen
. 11. nd tri am ne . mol
pangrrlprxeabsw@n@ﬁﬂq@ewﬁge Roatk i anbtied adiegs s hloride
'lg'g Q%'P&I%lg 1r hEdiddndlRf sdabdH %@l@at@ If§1&9&H, @nd then concentrated

crude tert-bnt
undér (e[dﬁee[dtprs:{sdrermt]inmg?daemdcypr)odmtm@]a-sghd;| This-material was purified by

o G Sy A RRLR SRV LIRS B g

dlchlBr(fi‘néhd?ﬁ R)lEWeH'b?%éri:thh&ﬁldﬁtﬁ&ﬂ a@hixfir€ KL4detdnitrile (15 mL) and
| ori de hexahydrate (0 3.7 ') in nmethano

ethmo) (Zarndl.) thproeisiel 0.2 a@f qu(é?@maéermglr@m 61pé@ry¥ bi- lmsda(zo[4 5-

pgdiegyoriiatheiPulantafingr e chRia b GuyBRng: Anal
Calwff&mg’ﬂ_{ZSNZéésm 50e3; fdded; Nni @76 mghe: (DOS(ITGNH 7042 g 19.85.
suspensi on. Sodi um borohydrl de (0.26 g, 6.9 mml) was

added. After 30 minutes nore sodi um borohydride (0.2 g
5 mmol ) was added. Snal | é%%ﬁ gs of sodi um

bor ohydri de were added un anal ysis by thin |ayer
chromat ogr aphy i ndj3c@tAthiidizhyddoky@Fpdnind- st arti ng

mat eri al had been consuned. The re ])sl on xture was
filtered {HrBu¢rolI-glnyFidigrl- @QEIIOPEﬁf rqyglo s@élmeaand
the filter cake was mashqq4mnth di chl or omet hane unti |
the wash was clear. The f Itrate was concentrat ed

under reduced pressure NGO about 4.4 g of
tet-butyl 3-({3-ag pa- bj - hoxyp€nzyl ) am no] -
6- pentyl pyri di n-4-yl } am no) propyl car ba as a green
oil. Part D A solution of the ter om Part C

(about 7.5 nmol) and carbonyl dii N zoHe

Cyclohexyl isocyanate (0.1 g, 0.8 mmol) was added to a suspension of 4-amino-1-
(3-aminopropyl)-6-pentyl-1H-imidazo[4,5-c]pyridin-2-ol (0.2 g, 0.7 mmol) in
dichloromethane (4 mL). The resulting solution was stirred at ambient temperature for 2
hours and then concentrated under reduced pressure to provide crude product. This
material was purified by automated flash chromatography (25+M cartridge, eluting with
0% to 10% methanol in dichloromethane) followed by recrystallization from a mixture of
acetonitrile (15 mL) and ethanol (8 mL) to provide 0.2 g of N-[3-(4-amino-2-hydroxy-6-
pentyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyl]-N'-cyclohexylurea as a crystalline solid, mp
202.0-204.0 °C. Anal. Caled for C21H34NgO4: C, 62.66; H, 8.51; N, 20.88. Found: C,
62.55; H, 8.88; N, 20.86.
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( 1.8 g, 11 mml) in THF (37 nL) was heated at refl ux
for 1 hour, cooled to anbient tenperature, and then
w@eoceesieat ed under reduced pressure to provi dBCTUSINE6/034427
product. This material was purified by automated fl ash
chr omat ogr aphy (40+M cartridge, eluting with 70%to
100% et hyl acetate in hexanes) to provide 3 g of
tert-butyl 3-{4-[bis(4- Example 10
met hoxybenzyl ) am no] - 2- hydr oxy- 6- pent yl - | '
N4[Pri(¢raanind;25h el 6-gientyl-V Hiipridgrp [46 S lnamidine 1 a9 peopytp¢etamide
Part E A solution of the lgrial fromPart Din
trifluoroacetic acid (12 nmL) %as stirred at ambi ent
tenperature for 2 hours. r{20 m.) was added and a
M@ adj usted to about
t he gguspensi on was
stirred at anbient tenperature f 96\hours. The solid
was renmoved by filtration and the Hy\ter cake was
rinsed with water. The filtrate was Roncentrated under
reduced, pressure to provide a sali This material. wa
sl uAP%HChAﬁ)rﬂfls? @rﬂ%ﬂs O rfﬁ%n(’g()’@s )ie‘? Gopyissde A Suspgasion 6T 4-
i b el £ it L om. .. 3 4 .
amt®-1 %ﬁloggﬁgp?@;]pgﬁyl 14 tnglﬁfak@ﬂaj 3]2%1%1&1 4 6?{‘0‘?15‘"@%).551 mmol) in

concentr at reduced pressure’to provide Crude.
trieghrybatnint (839 anllyrl amnfobeand ditidooowthana$3 plyi The deagiton mixture

t ted.fl ash ch h 0+M tri
wa HITRaRS SIS GOETBIB0S ERRF R RFB O GIhy e PEsPRy i de
dicBioforfletRine (50 mL) and saturated aqueous ammonium chloride (50 mL). The

4- am no- | - ( 3- am nopr opyl ) - -Fentyl -l1/i-1imdazo[4,5-c]p
orggnicdiyer vas dried overwhdivg sulfatey filetel candghen ncentrated under reduced

Met hanesul fonyl ch ide (.0.-42 . o/
prep e Bk S pERRLIE &F - i frepdiel S PR BPw O
chrémRtographyt(2s-aviuhaagd) elfidg Jthnd% tansedhethbrwl dndichiarenethane)

(5 n). ‘Slihe resulting solution vvas,s_tli rred at [ em
follosvegdiyaeerydallisition iyt rarérre AeFFHINES {lorek) %rfg@éw 3mb)to

e, & aped.: m

P By s TR e S
yl)pl@girl]mgsamﬂahﬁa cﬁyisﬂatlﬁfe&dlic(ij,am;d 1 89&9{1 96:@2’61% Mt @alcdifater

reduce ressure to provide crude produc a id.
CrehsNsQraobd o %%S%ﬁai %1% FB‘}nglﬁaéBrﬁﬁé& %’Pgéﬂ 2088

chr omat ography (25+M cartridge, eluting with 0%to 10%

nmet hanol in dichl oronet hane) followed by
recrystal lization from a Heaxtple £l of acetonitrile (15

M) P9 ino-6-pentyl-1-(piperidin-4-ylmethyl)-1 H-imidazo[4,5-clpyridin-2-ol
NH,
T on
ne"
Part A

A solution of 4-(aminomethyl)piperidine (10 g, 87.6 mmol) in chloroform (60 mL)
was chilled in an ice water bath. A solution of di-ters-butyl dicarbonate (9.6 g, 43.8
mmol) in chloroform (37 mL) was added dropwise over a period of 30 minutes. The ice
bath was removed and the reaction mixture was stirred at ambient temperature over the

weekend. The reaction was quenched with water (100 mL). The organic layer was dried
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ethanol (2 nL) to provide 0.2 g of

JV-[3-(4-am no- 2- hydr oxy- 6- pentyl -1 -im dazo[ 4, 5-
w@r@ynoesden- | -yl ) propyl ] net hanesul f onam de as PCT/US2006/034427

crystalline solid, np 174.0-176.0 OC. Anal. Calcd for

C15H25N53S: C, 50.68; H, 7.09; N, 19.70. Found: C,

50.76; H, 7.42; N, 19.85. Exanple 9 JV-[3

over 64N AFai; mfé;ife&) nd @he?l%h&’érrtra@ed dnﬂbldl@a@ce[d‘br@ssure to provide 9 g
clpyridin-"1-y -JV -cycl ohexy | urea

of t@ydduaﬁéx(ymln@nﬁbﬂgmpﬁl%ﬂﬁ -1-cgtbogylgtermml ) was added to a
Prﬁ#spen& on of 4-am no-1- (3-am nopropyl)-6-pentyl-|
i mdazo[ 4,5-c]pyridin-2-o0l (0.2 g, 0.7 mol) in
di chérenbene tiamenonttiyilpipefidéner Bwbbxﬁge $2Lyt 108 mmsl) was added
stirred at anbient tenperature for hours and th

dr opww@éwrsalmaan Qﬁ%Iaérdlﬁ"}é%mc%alt@r%§§I§V1@Y¥161nﬁ (D8 Het érrrﬁ%lé and
B, 70 TG M 401 Bl g

ambiehhamphrature dorclsl }mumthemqm):hécbw&bmtbr 1@00 ml) and extracted with

; I : .
eth}rﬁl%z:{a S | %g‘: o?hg ir%rﬁg;apmga wﬁ?egquﬂr 1(1)%1 %&agﬁegipxgmh lbmne S%SmL) dried
ovel Y@cﬁlgm(sﬁliﬁf@ Aferé, ha)ﬁgrtf?éﬂ’co@cerﬁlea%&’ﬂndler reduced pressure to provide

azo"S-¢Jpyridin-1-yty | J-JV-cycl ohexyl urea as
crude progsttadsianrogl. Sdiis wateripl \Q&BZpU@L @dby@ummatwd]ﬁash absgraetography

(40@8& g%rlqlgm%'\g@ wmﬁ: ’Of f%glg)@/ggtilxﬁﬁcg%%{}l 11269(3,1?685) tonrovféie 2% g of tert-

butﬁ‘/ﬁt-[{gﬁ(c‘ﬂﬂo‘fﬁlﬁﬁtrg @&ﬂﬂﬁ%’nﬁnﬂeﬂ9ﬁhmb]methyl}p1per1d1ne—1 -carboxylate.
-i mdazo[ 4 c] pyridin yl ) propyl ] acet am de Acetyl

PargfRl oride (0.05 g, 0.60 nmol) was added dropwise to a

s us
B‘ %ﬁh]?)g‘ ngr%len%l%tre %%ly Smg pen{ ?g’l /'?8 fnrrnnocl%z 61[\74b §;{40] pyr
metl@bc?béhz?l)arﬁﬁlex5 5@, gmglfmnnpdn)d tnethyramnmyu @9, 87emr®])1if toluene
t
(66l Hpehae! gtré‘ﬁ%@% 3¢ haHBIEh eGP R g e MR sure o
pro@% 0B, @ 'térjt-‘B ?%@4 St B&%I)Qﬁ%]@ﬁgtrmé-

sat ura aqu nrum chI ride (50 mL)

peraylpgridin-4- y&emn@meﬂhyl]pnbendmp -1sadbaxylael f ate, fi | t er ed
p and then concentrated under reduced pressure to
a5 ovi de crude product as an oil. This material was

pur plig gocﬁﬁ(m%&&%hﬁéj((fi SHneky PR Allca iy singldrtion to a
b

cartridge, eluting %to 15% nmet hanol in

solmlmhbﬁmolméﬂﬁaﬂmé)ndﬁ éuexadwémt@@ Terr3yd manal) inanethanal ($hind.) and
the resutlnngesu%icaenas%oent v(\)/eg]sI ) 1rre|d %or( 1]55mﬁllu)tesarlgso%ljfd'?}{w&J thé thatBrhl £:8m Part C

(about 6.6 mmol) in a mixture of dichloromethane (24 mL) and methanol (60 mL) was
added in a single portion to the suspension. Sodium borohydride (0.25 g, 6.6 mmol) was
added. After 30 minutes more sodium borohydride (0.2 g, 5 mmol) was added. Small
portions of sodium borohydride were added until analysis by thin layer chromatography
indicated that all of the starting material had been consumed. The reaction mixture was
filtered through a layer of CELITE filter agent and the filter cake was washed with
dichloromethane until the wash was clear. The filtrate was concentrated under reduced
pressure. The residue was triturated with dichloromethane then filtered through a layer of

CELITE filter agent. The filtrate was concentrated under reduced pressure to provide
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provide 0.1 g of -[3-(4-am no-2-hydroxy-6-pentyl -I|
H i m dazo[ 4,5-c] pyridin-lyl) propyl]acetam de as a
w@eeo3nzdike ne solid, nmp 189.0-191.0 C. Anal. CapcHUSNG6/034427
C 6H25N52: C, 60.17; H, 7.89; N, 21.93. Found: C,
59.96; H 7.95; N, 21.98. Exanple 11
4- Am no- 6- pentyl -1 -(piperidin-4-ylmethyl)-1/ -
about 4171 ﬁ@ﬁ@hﬂvu@yl@IRW—hﬂh{b‘-iﬂﬁb(4Rﬂétho;?rb%nﬁ}fl}a%ih@]%-@fentylpyridin—4-
4- (am nonet hyl ) piperidine (10 g, 87.6 mbl) in
yi} eminoyoebyHpipedding)] -eeaboxyhitd #sctigticen 8¥ i ce water bath. A
Pa .carbonate (9.6 g, 43.8 mmol) in chloroform (37 nL)
s added dropwi se over a period of 30 m nutes. The
i ceAbatftionas tiemmiedsl] fasid PaR® (abact 6.6 mmdlX bid earb@syldiimdazole
stirred at anhient tenperature oyer .the weekend. The,
(1.6 B0 FBRONGR T H &R Fid WS tRea Ecietls 625 g, cppieddp gabieat
. . m _
tengRHrct B3 HEh LR e AhaT oL BB o Bl oRigE phooier. This
mafegiaf whsipytifiett {yearitomnated figsh) girpreatodiapby (40M bantydge; eluting with
Part Tert - butyl, . .
60%tp AR AT GiR bpvaaede providesbe gf Grebytsl S (HToigd
19 -HA RN - i -Plpyridin-1-
nwggﬁ&%?c ?%?ggg?g??ro-é?ggﬁ yﬁgiﬁ%g%ggm%gﬁg, 11. 4 nmol )
yl}arethyl)pigrididealrcmboxylatg aga salid.1 mmol ) in DVF (57 nl).
P %Ee reaction m xture was stirred at anbi ent
% Enperature for 18 hours then quenched with water (200

M) Aapiuintdraed Seteyial oAl E magflab®aédicachD161mL) Wiksstirred at
organi cs were conbi ned, washed with brine (50

m),
amffienbiempgeature do L imans.f Heater (20 mLy meag adégdpndfnpH D adjusted to
abcglggggygl{}{ s%}oz%qo&ioﬁﬁl{yd.ﬁ@g%& Clheh R s heutpenggeé ga% 35 WHR 1M

as an erial was puril
hy@otigoHt ecdf Tas kesahingrsasegsiap s édfedvior drtoni. dfles solid was isolated

| ut ] ith 0%to 10% i
by %ﬂtga‘;iloggw\é\g}gdgvig; wgtgp, laBo@ Ebpcill TS %Ea%érleal was Bs%ﬁenf g‘) a&tgmated flash

A ol PR . il .
ol A0 g Rk ek
foltomtedrtiyakcystatizRaon frBm(ezhaoly(226nbBtomrovijle 1 2\g ¢fA-pinino4e-pentyl-

met hoxybenz ine .(2. , 9. 87 I and .
TSR PTG B T8 s ot 2460
249.0 °C. Anal. Calcd for C17Hy7N50: C, 64.32; H, 8.57; N, 22.06. Found: C, 64.10; H,
8.62; N, 21.87.

Example 12
4-Amino-1-{[1-(methylsulfonyl)piperidin-4-yl]methyl}-6-pentyl-
1H-imidazo[4,5-c]pyridin-2-ol

NH

2
N e N\
I >on
\\C\'\“s/’o
/,
o'\

Solid methanesulfonic anhydride (0.31 g, 1.78 mmol) was added in a single portion
to a suspension of 4-amino-6-pentyl-1-(piperidin-4-ylmethyl)-1H-imidazo[4,5-c]pyridin-

2-01 (0.47 g, 1.48 mmol) in dichloromethane (6 mL). The reaction mixture was stirred at
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(66 nL) was heated at reflux for 22 hours and then
concentrated under reduced pressure to provide about
W@ 207028109 t er t - bv Ayl PCT/US2006/034427
4-[ ({2-[bi s(4-nmet hoxybenzyl)am no]-3-nitro-6-
pentyl pyridi n-4-y 1} anmo) net hyi ] pi peri di ne- 1-carboxy
|ate. Part D Solid sodium borohydride (0.2 g, 5 nmmol)
amM\I@§t t@ﬁ@l @I‘dtdré‘fcﬁ‘ 2SHJueH. eVIBRI thétBihdsBféhis @lhhydh@e é@f)S g? was added
ni ckel chl ori de hexahydrate (0.78 )
Thmﬁmmmx(ase was)stnaf:rufqr rae agdigignal3 gn@u@ﬁ éﬁ‘% theh qna@ched with
saul’;r‘a%finraglgei,ofu(s)% 3161 L(I)tgg iﬁ aHEd afafl&zrvngd( sl?i? oU?rBfgh't a}\ solid was
isoltedyoflaatdH) %@he{dzd‘ltmte@%dmmmbtaﬂﬁﬁd filon st cd dopdvide
ortion to the suspensjon

i ngle
0 4tgd?fd’h§l§m%dle{lﬁdnz%h)ésul@nﬁl)ml(}mvﬁagl]%@d‘@ﬁ g-ﬂf:@txkléfomldam[‘* >
. put (
2R L A R A RS S e
7.391Ki 17. aﬂ@ioﬁﬁdsc oy 450 7138y B 1Z.65.0mat ogr aphy i ndi cat ed
that all of the starti ng material had been consuned.
The reaction mxture was filtered through a |ayer of
CELITE filter agent and t q;(gm% id {r cake was washed
wi t h di chl or omet hane unti e wash was clear. The
1 i[{ 1-Aattglpiyresidonaybnietiat pd-ammike 6-peegld Edinpdaméd b-e]pyTidéin-2-ol
residue was triturated w th, di chloromethane then
filtered through a layer o LITE filter agent. The
filtrate was concentrat edy N reduced pressure to
provi deabout 4.2 g of terk- blit y»—OH
4-[ ({3-am no-2-| hoxybgnzy m noj - 6- pentyl pyr
i di n-4- 'yl }ani no) met hyl | pi peri drne-1 -¢a Boxyl ate as a
green oil. Part E A solution of t terial from Part

D (about 6.6 nmol) and carbonyl diindazol'e ( 1.6 g, 9.9
nmol e -6-
c00 ) 8ty{1 (('ﬂigrr;r% @3][5'-%'6 n%\@r%g{d a\;/gsdadﬁ dF dédé?g%sgdénn(gfrﬁ%gm 6
peﬂi?ldE(plb@ﬁﬁﬁﬂdylﬁfeﬁ%}lrﬁ-lmManﬁ[@yﬁ d]@yndmdkob(ﬂ)cﬁﬂg;tl 73Thire]) and
material was purif %/]lc utorm ed fl

trlqﬁhﬁfl@ﬁﬁ{e&@ﬂéﬁhﬁ 3¢ mg)p iy og@aéet @}edplrg?@ wiherregsion fyixture was

n £ Wadofded directly ont
stn%gd)#"agﬁdqéﬁﬁ tejﬁﬁ %ﬁfebflog% %Sﬁ@rre??o )r({/a%‘gﬁri gﬂktgm \ﬁf% i ofded directly onto
a sila Iayﬂﬂidgeyanﬁ -poeifiey by alitomiatddiesb chebpmtogrppyr (281 M cattridge,
elu¥1ng erh dl Io )td) :? 2rdleqdld]n%l gn dlgl?l[)ro%(dﬁnane?toapsro%d% %lrdddct aps.aar ‘R’hl’t:e solid.

This material was recrystallized from acetonitrile to provide 0.23 1-[(1-acetylpiperidin-4-

yl)methyl]-4-amino-6-pentyl-1 H-imidazo[4,5-c]pyridin-2-ol as a crystalline solid, mp
228.0-231.0 °C. Anal. Caled for CigH29NsO,: C, 63.48; H, 8.13; N, 19.48. Found: C,
63.22; H, 8.21; N, 19.33.
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A solution of the material fromPart E in
trifluoroacetic acid (15 nL) was stirred at anbient

wao esopeesture for 18 hours. Water (20 nli) was apdEUSZNE034427
the pH was adjusted to about 14 with 50% sodi um
hydr oxi de. The m xture was neutralized (pH 7) with IM
hydrochl oric acid. The resulting suspensi on was
stirred for 1 hour. The goligewas isol ated by
filtration, washed with water, and dried. This
mat er i a'ﬂ—Ammogiu{[lf(e‘éldlsbgfoa;d)mpmtdgd#ylh@eﬁhyl} -6-pentyl-
chr omat ogr aphy (40 d elut wth 50%to
100% CMA i n chl oro gﬁk’grlgﬂ}i?fggryst allization
from et hanol (22 nli) to pNayl de 1.2 g of
4-am no- 6-pentyl | -( pi per i di ng4-ylnethyl)-|
-imdazo[ 4, 5-c] pyridin- oI| as>jo grystalline solid, np

246. 0- 249.0 OC, Cl7H27N5O. C, 64. 32;
H 8.57; N, 22.06. Found: C, 64. H, @ 62; N521.87.
Exanpl e 12 4- Am no- 1-{] 6\@

1- (et hyl sul f onyl ) pi peri di n-4-yl ] tgyl\}—G pentyl- 1

-imdazo [4,5-c]pyridin-2-ol Solid nethanesul fonic

an hE%h&%lfﬁle%ﬁloelde 10.78 gmmb &S waddedbdit adusiensibe of 4-

portion to a suspensi on of

mmaﬁﬁ‘pﬂnylslﬁepmdmﬂ-xlmeﬁvﬂ)r Hilimirlage [4ex-plpyyidin-2-ol (0.3 g, 0.94

2- 0] FnCTORY .
g oG B O b6 S o dicpfmehglf R Thereaction
mi&tder wadktiatea ﬁbmﬁbﬂénﬁteﬂip%aﬁirel f@ Atwurs T\Immmtlohdbnﬁture was
met hanesul f oni ¢ anhydri }Ffraélo 05 OL was a ded

quanghedt Wish methangk svhjghisbreughtad T they sodids HHIsQ P%?fhl %@tﬁolmm was
1oa5%d1&*t:§c?l %ﬂ onaﬁga %ﬂ%ggﬁid ﬁ%ﬁﬂfcﬁg}f &?g@g?@?@&%matography

(259‘ME bd&tr@tgte elAtispivitd 0%@® 1086 hetledobin d‘ichlbnoateﬂmm) tagubndde 0.13 g
of ]\érmptggqt\gg%cey\t]fmegsogcﬁ ?ﬁlrs] ngaecgrggf %\;ag lre':clr};s a llzerdo frr%m e 8f (7 rrcl)L) to
pr o%ld%rﬁ f‘g 4L an{linb l(-gt(gﬁhlyi%ﬁ ff)l‘i’ﬁ}ﬂl]}éi’idi’&mﬂkﬁbtﬂylﬂd-ﬁ@ﬁ}tlmw 6

din-2-ol as a solid
1mi212£0[@ 52@11y1(i)dlﬁ(2 ~0lAR alcrys@l]lmjsdlldr mPLP2RIAOREBEC. 610354333‘6 for

c]g@ﬂ@% enss. 75 1,765 NY 10 omma: € 5591 1 733, 0 1704.5%

I -T(l-Acetyl pi peridin-4-yl)nethyl]-4-am no-6-pentyl -I
-im dazo[ 4, 5-c] pyridin-2-o0l Acetyl chloride (0.15 g,
1.91 mml) vvas added to &Ewwpbehsi on of 4-ami no- 6-

Dot Y] Bl R L bbbk TR B S
1 H-imidazo[4,5-c]pyridin-2-ol
NH,

/\/\)N)\EEN»—OH
XN

Cyclopropanecarbonyl chloride (0.12 g, 1.13 mmol) was added dropwise to a
suspension of 4-amino-6-pentyl-1 ~(piperidin-4-ylmethyl)-1H-imidazo[4,5-c]pyridin-2-o0l

(0.3 g, 0.94 mmol) and triethylamine (0.24 g, 2.36 mmol) in dichloromethane (5 mL). The

reaction mixture was stirred at ambient temperature for 1 hour. The reaction mixture was

-69 -



10

15

20

25

triethylamne (0.44 g, 4.33 mol) in dichloronethane
(9 mL). The reaction m xture was stirred at anbi ent
wao eovpeesaLure for 2 hours. The reaction m xtur ePGEES2006/034427
| oaded directly onto a silica cartridge and purified
by automated flash chromatography (25+M cartri dge,
eluting with 0% to 15% net hanol in dichloronethane) to

queREHRMiviAeh REQIHAT wlthdrovbiht 8] §£#h AoliddThk JBRItRM] AlheWalBtion was
recrystallized fromacetonitrile to provide 0.23

loaded[ditecthe entylapsilirardaritidgeiandnurifist hylautomaied Heshahpapatggraphy

Cseangss e b Sadityefind o BBl Ru AR Y bitydBo 13 ¢
of prbdidt 434 whiite 38id4 BThik-Bidtegial Was Rdryd@iliddl fidn2dthamdl (7 mL) to
19. 33. Exanpl e 14 4- Am no-

|
provigle 02 @etdrming- brifd-{qyrioeranyicarbenyDpipetidip:4-yllmepghe gpentyl-

1H-j m 5 5 ¢l nyr i di.n:2= oly: £ I ¥
o e RayiaR LR life RUEHRIANAOROYC, Aral Colod for
Co1 | NAO,:20] 65045 TR BNL1Y IN; 11 8.0 P IPRmiddCn6 343 ¢ HigeR. 06, N, -118.22.

-1 mdazo[ 4, 5-c] pyridin-2-o0l (0.3 g, 0.94 mmol) and

triethylamne (0.24 g, 2.36 nmol) in dichloronethane

(5 m.). The reaction nixh#ﬁﬁpwqg stirred at anbient

tenperature for 2 hours. e reaction m xture was

quénahiad- W4-(methy lsalfiaty])budyl Jefrpentpl bHtimadazo @ 5 -t iperidin-2-ol

solids into solution. The SR ution was | oaded directly

onto a silica cartridge andparified by automated
flash chromat ography (25+ Ni dge, eluting with 0%
to 10% met hanol in dichl oriqme ha>Te%Hto provide 0.13 g
of product as a (te sorT > Thils material was
recrystallized fromethanol (7 to provide 0.1 g
4-am no-1-{[I-(ethyl sul fonyl) pi peridins4-yl]methyl}-6-
pentyl-1/iimdazo[ 4,5-c]pyridin-2-olg’as a crystalline
solid, nmp 222.0-225.0 0C. Anal. Calcd for C]9H3I N5O3S:
C 55.72; H 7.63; N, 17.10. Found: T, 55.91; H, 7.53;

parNa 17.04. Exanpl e 15 4- Anmi no-

-{[1-(cycl opropyl car bonyl ) pi peri di n-4-yl ] net hyl }

- 6- Hhtettydsulfony Dbwdard-adne(1c) pyf boforpupe wiaterial) was'added to a

o LSRRI A B 5. S bt R ne .
g, 1]4(% W&%llﬂ?%?y It hiHe reactibh miiu@ew@s §i#rdd at ambient temperature
for 18 hours and then partitioned between ethyl acetate (50 mL) and water (200 mL). The
organic layer was washed with brine (50 mL), dried over sodium sulfate, filtered, and then
concentrated under reduced pressure to provide crude product as a bright yellow oil. This
material was purified by automated flash chromatography (40+M cartridge, eluting with
30% to 80% ethyl acetate in hexanes) to provide 1.3 g of 2-chloro-N-[4-
(methylsulfonyl)butyl]-3-nitro-6-pentylpyridin-4-amine as a yellow oil.
Part B

A solution of the material from Part A (1.3 g, 3.44 mmol), N,N-bis(4-
methoxybenzyl)amine (1.3 g, 5.16 mmol), and triethylamine (0.5 g, 5.16 mmol) in toluene
(34 mL) was heated at reflux for 22 hours and then concentrated under reduced pressure to
provide about 2.1 g of N2,Nz—bis(4-methoxybenzyl)—N4-[4—(rnethylsulfonyl)butyl]—3—nitro-
6-pentylpyridine-2,4-diamine.
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30

(0.3 g, 0.94 mol) and triethylamne (0.24 g, 2.36

mmol ) in dichloronmethane (5 nL). The reaction m xture
woeR®7eL81ey ed at anbi ent tenperature for 1 hourPCTE82006/034427

reacti on m xture wasquenched with nethanol, which

brought all of the solids into solution. The sol ution

was | oaded directly onto a silica cartridge and
PaRW@ified by automated flash chromatography (25+M

cartridge, eluting with 0%to 10% net hanol in

di cBpbd sedivmndesghydsdp Gl Edd6 mma) yaprddsddn asinglgpetion to a
solu ht &t i &%é}amn}[}trfde%aﬁ{})gﬁt%m é elof Mﬁ‘ﬁcﬁi { 'rﬁ&ﬂaﬁ&%ﬁ mL) and

ano O provi

the&eamlmg)sdspéx{sim(ww:délmd dpyl mr@my IA) silpidori ofi the dhaydrbhfroin Part B
ent -imdazg[

(abopl A AP & BTIXETe i dromenghe 6 ABLARGH metkaneld2] giL) was

ad(%l] g%l l}%@% rggn ﬁ)ﬁh%%%sﬁggmgn&%c;dlvlg bf%(ﬁxz@lﬁde gpl@ g:3.$mmol) was
added] 4At’¢ambhmhamis ﬁmineykqdmmm;bbiohyanqb@mg/ B, 5 mmmmzmdﬂe& Small
poiea Hbsadins gty it Brdthrt ity SRy R RRT pryomatography

1nc§@c{té§ ﬂth."hlP(gf tge éltalqi ?hﬁeﬁél‘i’al 3 bbdocsREad. YTRYfehétiohemixdurd was
riethylamne (1.4 g, 14.2 mol) in

ﬁl@Md tl(l@gglnmjayeirh%CEbIﬁEE ﬁbw agent apdaheviiberstake ag washed with
dl%@%gﬁﬁ?&%ﬁ ‘i tlgf:\g/frxs ‘8*952%8“ tf‘;%g Ry Oa%] QIta glﬂﬁgg&%glﬁ@eﬁlﬁéhuced

pré3k@aNThe ke@iﬁﬁé Wi Sritvas e Withididhl drometanSthenilteredrth@dgh a layer of
over sodiumsulfate, filtered, and then concentrated

CEIM#B filies agroed The Blmin wag @%?Iﬁw%‘l@% HauprdRyasure pyovide

abg&ttlgg'm%/vﬁ)\’i ?*ﬁ’gﬁfnl ho; @E{%‘f%ugfg? lﬁlgglé—?ypentylpyridine-

Zﬁﬂmammgemagreaﬁ%lto 80% et hyI acetate in hexanes) to
provide 1.3 g of 2-chloro- -[4-
al(tﬂ%thyl sul fonyl ) butyl]-3-nitro-6-pentyl pyridin-4-am ne

as y&ﬁt‘icglv\()f?hé majt:’é‘iraf frgin'ef’aﬁqt @Hoﬁf‘B Qfmﬁ'lBB af(i@tcﬁrbb@ldumdazole

from Part
(0. ﬂélghﬁmgyﬂuan]aym Y Hibi (ﬂ)é n([]) v@s@yeaﬂed gtsreﬁlmg |f<)r 1 hcmj cooled to ambient
trieth

e HEApatar cpiepasted s sEe piednbel il Madtphocuer. This

meﬁam %& ?)ﬁﬁﬁé’d H%Qﬁbm%&d%@l@l clpo hlyq4OrWattedgh @lifting with
i s(4-met hoxyb enzf/dg)&

O%Ltc{ M@m@hml nuditldpxpmathang) fo-Bovide pp oil. The oil was purified by
au’%n?a%@dt ﬁasg%h}o%aqggrgp}ﬁl (%QN/I gb?trﬁﬁ{a,t ellﬁlng with 70% to 100% ethyl acetate

in hexanes) to provide 1.6 g of 4-[bi§(4-methoxybenzyl)amino]-1-[4-
(methylsulfonyl)butyl]-6-pentyl-1H-imidazo[4,5-c]pyridin-2-ol as a white solid.
Part B

A solution of the material from Part D in trifluoroacetic acid (7 mL) was stirred at
ambient temperature for 2 hours. Water (20 mL) was added and the pH was adjusted to
about 12 with 50% sodium hydroxide. The resulting suspension was stirred for 1 hour.
The solid was isolated by filtration and washed with water to provide about 1 g of crude
product as a solid. This material was purified by automated flash chromatography (40+M
cartridge, eluting with 0% to 10% methanol in dichloromethane) followed by

recrystallization from acetonitrile to provide 0.56 g of 4-amino-1-[4-
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Solid sodi um borohydride (0.1 g, 2.6 mvl) was added

in a single portion to a solution of nickel(I11)
w@ehdoonesied hexahydrate (0.41 g, 1.7 nmol) in nepdiEN81006/034427

(30 m.) and the resulting suspension was stirred for

15 mnutes. A solution of the material fromPart B

(about 3.4 mmol) in a mxture of dichloronmethane (12

(méfhmsﬁmlymsﬁhﬂrmber{ty?mmmldaa§[4asd@i]@sinam-molsasmgdrgstmne belil, mp

he sSuspénsion. Sod |un1bor02gdr|de (0

18&1%89 OREs Al eplcdafor €nsHBANDBu e84 Abrd, %%.M?AS 81, Found C,
r .2 g, 5 mol) was added. Small portions
>4. @? }E’%?{njﬁ?g{gr hydrl de were added until analysis by
thin | ayer chromatography indicated that all of the
starting material had been consuned. The reaction
mxture was filtered thr &¥gmp pie 17, ayer of CELITE filter

agegn d I s I
o B neb R SRR RS L iAol laviding o
was concentrated under reducetH,pressure. The resi due
was triturated with dichloropethane then filtered
through a | ayer of CELITE fNtdr 3geiH . The filtrate
was concentrated u ssure to provide
about 2 g of 2,iV2-bis(4-nethoxyb
4-[4-(nethy|squonyI)butyI]-G-pent §%|d|ne-
2,3,4-trianine as a green oil. Part»D A solution of

the material from Part C (about 3. nnDI) and

car RO L1 Lﬁiéﬁ&h s&l@or@ﬁe&yl]% gerﬁyloif)l 1in'IHaﬂT[5r 3- &]Z)yﬂgl)n 2-ol was

was heat ed ref hour, tcool ed mbi ‘ent
prepemr;i ecajrdmng to ﬁmdnetth@h‘, @wdedtm Ba@sjAah@ggh Egﬂ‘@(@mple 16 using 2-

ess t roovi de c .ude rod Thi

PRR e c e a6 i SLR BRI et D g B8 A. The
cru@l@ 'b%ddu@ﬂ@as rifed a‘&tdﬂiht&%l&sﬁh o@%rﬁﬁb@@ﬁ@} (40RM cartridge, eluting

di chl or onet'hane o provide an oil. The oil was

with% fa b¥elyetanobivedieloromeitanghfoblered Gy apmysteligatign from
aceﬁ %ﬂ(‘é%gpr‘ogl%e ldtGSIn% efvﬁlgugmoof/ 3. @m&tﬂ%é‘hl%ﬂ)ﬂet}@‘ﬂe& %Eﬁtyl PH-

prov
imftakd4 SCAp 1HQXMta@ RZY is)caammﬂhdl m{p@-ZS .0-225.0 °C. Anal. Caled for

thyls b t 6
c,ﬁﬁnzﬁa«déﬁogsss 3 B Podnd: Gusi 88 o9 NpREO.E A

sol uti on of the rmterlal fromPart Din
trifluoroacetic acid (7 nL) was stirred at anbi ent
tenperature for 2 hours BAgigle (20 nL) was added and

t he was adj us . 1
4- Amlnpo 6-(2- ethoxjyethyl) 1- [4 (methylsulfonyl)butyl] 1 H-imidazo[4,5-c]pyridin-2-ol

NH,

N e N
| >—0H
) X N
\\\\\ .

S—

v

0

Part A
To a solution of 3-ethoxypropionic acid (35.0 g, 296 mmol) and 1-
(methylsulfonyl)benzotriazole (58.3 g, 296 mmol) in THF (400 mL) was added

triethylamine (57.7 mL, 414 mmol). The resultant solution was heated to reflux overnight
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about 12 with 50% sodi um hydroxi de. The resulting
suspension was stirred for 1 hour. The solid was
w0 s@mesaed by filtration and washed w th wat er POI/US2006/034427
provi de about 1 g of crude product as a solid. This
material was purified by automated fl ash
chr omat ography (40+M cartridge, eluting with 0%to 10%
unddFh Hﬂfb%'en hﬁ‘n PH&E OTRERIIRAAEY nfoﬁhh?%ﬁwﬁﬁé were removed v1a rotary

recrystal I'ization fromacetonitrilTe to provid
evapération, and the residue was partitioned between CHyClp and aqueous lN H('?l The

causp S s PRl HaCH oDy i biRER g et Wefe

Wash%& V\chl‘tﬁﬁreQm@drléﬂ aber Mabod they filteked-RedwpBBSiilida, gebAlugleluting

81. Found: C54.08; H,_ 7.51; N, 15, 77.
WltE)l &rpg |2%/o MpOH / CH,Cl,. Removal of the solvents by rotary evaporation afforded

abo%tt gg%[(ileglo%fogxw ;Hrlyi X %kﬁ%’du]laz%léofsrg éﬂaar pale yellow oil
thaﬂso[hﬁrﬂddﬂipbu sanilingn ylnhBsiayly] HENMERteykbaled piodiic af arfficieht Burity

ridin ol ed according to the nethods
to C@Eﬁ’ ll"’f?é@lwil%‘ W&ﬁd\ggloﬂaing tfgHoE of Exa?rpl e 16 using 2-
part BBt hyl sul fonyl ) ethan- 1-amne in |ieu of
4-(met hyl sul fonyl )butan- 1-amne in Part A. The crude
pr oduidt romé—bpmméd ﬁ@tskuya%almarg\?dtvedl fodaugh hpdriderdd dar efishn§0”%
40+M. c %to 1

istirRAR i oivaeRangyt obt sugy e PR par R BRGhes G then

THFC(%@HJ!U) Faraks @& @rtl%/ﬂ&%‘k Q. &SutdorPdf ethyl acetoacetate (34.6 g, 266
[ - 2(nethy|su|fo%‘|yl)ethyl] ~6- enttyl-l -
mmaﬁ mlaH@f | 09-ra]. pyves thien addeg) drapwige yiayasddgion Haned gpdes a rﬁgogen

atn}% %%erg gﬁm%k %&ntf ésr ba%%o‘f‘%e& gtr thgdodb"'%z I)%{% g‘urrﬁ’g f?lll g%ur a

solGapd le(ﬂ&hoxypropanoyl) 1H-1,2,3-benzotriazole (58.3 g, 266 mmol) in THF

Al (2-eth thyl)-1-[4- t | sul f [)b
(1007mL) whadsef x?a@d%}x RIS A AR TR
eve ttﬁ@lﬁ%@é&{c@ ng e%g'g?r Iﬁ"glg gﬁkﬁme %géal'mpéd) to%?rﬂ%tllr?o? ﬁemperature

undetrie rﬁtﬂ@nmtrhosp&sreaﬂzdnﬂglttr iTht iﬁg‘ll(mfmg} moquﬁgﬂa gollytionjof ammonium

CHIg Wgheaaama ang pagir s AubaRigRer | T RaEguilfg water G0

ng%daa aflfed, 304 YRIESUINEY BIFRABVAhet(ed té RIRK oY BP@E.aTheRolatile
the residue was partitioned between CH2O 2 and

solaepigvus théh HEloved b refguyeviaponption andds @er&%& apepns lgyer was
adj\ﬁth? toopligl ﬁég I(% EfPCgP %ﬁggusﬁjégggjl ¢ Th e%u W?iﬁﬁ@lq ei%tracted
with BROACq@ xI80 Bl.})énd HelWohiMned organic layers were Washed with brlne dried
over MgSO,, filtered, and concentrated to a yellow oil. This material was purified by
suction filter chromatography on silica gel, eluting with 3/1 hexane/EtOAc, to afford 40.2
g (80% yield) of ethyl 5-ethoxy-3-oxopentanoate as a yellow oil. Analysis by 'H NMR
revealed material of sufficient purity to carry forward.
Part C

To a solution of ethyl 5-ethoxy-3-oxopentanoate (40.2 g, 214 mmol) in methanol
(80 mL) was added ammonium acetate (82.3 g, 1.07 mol). The resultant solution was
allowed to stir at room temperature for 72 hours. The methanol was then removed by

rotary evaporation, and chloroform was added to the residue. The white precipitate that
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with IL of 2% MeOH / CH2CA 2. Renoval of the solvents
by rotary evaporation afforded about 65 g of
WO 23021k xy pr opanoyl ) -1 -1, 2, 3-benzotri azol e BGT/HS2006/034427
clear, pale yellow oil that solidified upon standing.
Anal ysis by 1H NMR reveal ed product of sufficient
purity to carry forward w thout additi onal
forxﬂ Jwaé dv@ vi Fi?’frﬁtu% ﬂ}iré)dghra%ﬁgd Eﬁitsi ﬁiﬁﬁgl bhPgk fidste was
arge Ium hydride ( 11 g of a 60%
washeti mﬁhsma:bcr @r) agid brerS&X);rthEh)drleCf I@EeISMéSQm ﬂiﬁﬁmd eed oensentrated

o R AR Pl S SRR g A

mai@rial 280 HINMR, rdvealdift t6 5O Qleﬁhbrd&@&t iineoh wghoteekidly apwliseut further

via addition funnel under a nitrogen atnosphere. A
purifispé®whi te precipitate formed at this point. After
Parff)'”'ng for 1 hour, a solution of

-(3-et hoxypropanoyl )-1 -1,2,3-benzotriazole (58.3 g,
266A romkipn oA ethid3 -amiid-Sdejhowpsentd ebmdatei(40. acngM omol) and

B S SRS SHDER LB, gt
meﬁﬁbr ke ﬂglt Q&hde g@bh% QQWF{ BlH T C00HRLS Wad alddd' RESHise via

re over ovvln nor hi ng, a
addstidnufirime lmﬂelaarmtrggmtmlspheraj éjpmcﬁnlg@te&dgltmnﬁh? respljant
anmoni um 11
iy s FoabterRE g ot aleEio P sRE Rl g dftroeen

atndo@pHets. | Pie folbwing¥abintng, Thami@ird tvids AilaRUWALH Watsesel dxdnasted
renoved by rotary evaporation, and the remainin

witht@sa<3 Ixaw@ mlya < hedpubinsd organiHagers \We afa@h@fimgi yine, dried

o S5 b O ARG Bond 85 KEERPEL IS 39

me’th@)(%%ﬂ@f@aﬂ@ﬁhﬁﬁn&\]péﬂt Dehdues asy yc&himo(\ﬁer Ah@&i@é of this material
|tered, and concentrated to a yell

by FANBER arvealed tprRrreaarasipct alone Syt ey et F%W'Eftéfgjr dpyraterial
Wag??@?%b‘zg’_ %S{ét Tgh@t%}?g g&grgf SQtlhlglex ane/ Et OAc, to

Par'bEet hoxy- 3- oxopent anoate as a yellow oil. Analysis by
fl g' r gg/er {o%\égrabptt@n%hgsrlé‘%}awq{a Sﬂg;ftlg%ﬁﬂm %yérléey (lt7q gofa [ §0%
disﬁé?ﬂﬁ ffﬂ M%ﬂ)%nt %e%ﬁuﬁl%dadg wad #AsiBikikh hékanes (2x); then

was added anmpni um acet at e §82 3 %
THEF. (@00 mIJ))was‘Etléedr togh¢ flask A etdlutioroef ethg S-ethoxy-3-[(3-methoxy-3-

oxopropanoyl)amino]pent-2-enoate (61.5 g, 214 mmol) in THF (150 mL) was then added

dropwise via addition funnel under a nitrogen atmosphere. Hydrogen evolution was
apparent, after which time the mixture became a thick gel. Additional THF (100 mL) was
added, and the reaction mixture was heated to reflux for 4 hours under a nitrogen
atmosphere. The reaction was then cooled to room temperature and quenched by careful
addition of methanol. The mixture was then diluted with water, and the pH was adjusted
to about 4 by addition of 1N aqueous HCI. This mixture was extracted with
dichloromethane (4 x 200 mL), and the combined organic layers were washed with brine,
dried over MgSOQ,, filtered, and concentrated to afford a yellow solid. This material was

triturated with 1/1 hexane/EtOAc to afford 23.4 g (43% yield) of ethyl 2-(2-ethoxyethyl)-
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allowed to stir at roomtenperature for 72 hours. The
nmet hanol was then renoved by rotary evaporation, and
webdoozfier m was added to the residue. The whi t BCT/US2006/034427
precipitate thatfornmed was renoved via filtration
through a fritted glass funnel, and the filtrate was
washed }/(VIJth wat er (2x) and brine (1x), then dried over
-h}MQ(ﬁQ% okd1l6Edig dro i8N CRMoxSa8ast0li elialv 4olid. gPrafty was
3-am no- ?ﬂﬁ’d xypent - 2- Znoat e a%lﬁg yel | ow gl‘:l &
estalé\lnﬁnleglbysH@fMRhl s material by 1H NVR revealed it to be
p rta; ean product, which was carried on without further
urification. Part D A solution of ethyl

3- wﬂem@at&aetfﬂaﬂxpmﬁt@mgn oav enthdl) whs giss@lidd imi) 1)1Lauquueous
grldlne (20.3 257 mml in T 49 ni L)
s Bbiod tharealiant S WRmYASRACA 1B B 2HROUEL Hypn cooling to
roorg%rgg%%t %ﬁc}fé dﬂ*ij B {330 ktidn was de%‘f@h Yo By Ahlitiod @Qarﬁki)onlum

W se via addition funnel " under a
hydfuxideo (i vw:tafmmmemevedppmtam rwa}mr@lcm;j aind mgthanelgas added to the

rsig, oS 15 FGBRAPUED fiAEY O ECHTVoNR G oGP golvents

wer'ef?é?n&%' 3%&% :pefa'ﬁgn The rd¥idtk Wa@ aABEFbe dritd emcwgelmnd placed
wat er and extracted with EtOAc (3 x 200

on topoba slent silicagsl plugayheslegisedpradadi aeps \ﬂuﬁlPPdBLJ Or‘ﬂéh ﬂHF Fiymn,

ramggaeg;th%’?lugqtmm %6 gto%dwégfﬁcgﬁcﬁm TREShvifedd 1OE 1 R9MId) of

6-(ABhBRYEABpIHERE IRIRY b3 8 FhIegENENtold. Pty evasstablysied by H
oil. ‘Analysis of this material by 1H NVR reveal ed the

NMfesi r ed product, along with unidentified inpurities.

Pa ﬁe material was carried on without further
rb rification. Part E AL round-bottoned flask wa
charigedateiiilifran Partm @yrd, dd.7(rzol) wpsalissalved s acetlc ac:1d (10 mL),

d
anc BB A CH R eZh S PS S84 P00 e Y Safidpion
Was,to_ﬁ’eaHgﬁn bh g§ l‘? it l?‘a@lll H;r'Z%uPJ d8tify hich time the color became a light

3- net hoxy- 3-
yelloxogeen aAﬁyﬂ c)o@ﬁmg@t} m@m tempew@areto{h@me 6l SgmLy was adasd)to the

THF was dde 0 .
solfiim i HHEREHS HER TP oG A RS e Pl Bk fissolved in
Me@{s afill? ﬂférrﬁ-mwas adjuged Whi-8hbytadaRioh o amimdniure hpéoaide. Silica gel

hi’ck ge Addi t'i onal THF (100 ni) was added, and Ifﬂe silica

wasr addet |t®ﬂler$pklttlgn,eaHM§1\4¢é§tVéQ§e f@m@fllbwoiia@f eEPRsLiPe:

gel cogt%{mr?g t[PlIe taasoogged product was loaded onto a silica gel column, and the product

was eluted with a solvent system ramped from 3/1 to 1/1 CH2Cl/MeOH. This afforded

1.93 g (58% yield) of 6-(2-ethoxyethyl)-3-nitropyridine-2,4-diol as a yellow solid. Purity
was established by LC-MS (229 = M+H) and '"H NMR.
Part H

6-(2-Ethoxyethyl)-3-nitropyridine-2,4-diol (2.42 g, 10.6 mmol) was dissolved in
POCI; (36.0 mL, 386 mmol), and the resultant yellow solution was heated in an 80 °C oil
bath. Over several hours, the solution slowly turned dark in color. The bulk of the POCl3
was removed by rotary evaporation, and the residue was quenched by careful addition of
water. The pH was adjusted to 9 by addition of Nap,COas, and the mixture was then

extracted with CH,Cl, (3 x 50 mL). The combined organic layers were washed with brine,
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at nosphere. The reaction was then cooled to room

tenperature and quenched by careful addition of
woredonaesik? The m xture was then diluted wth wedEUS2086034427

the pH was adjusted to about 4 by addition of IN

aqueous HC . This m xture was extracted with

di chl oronet hane (4 x 200 nlL), and the conbi ned organic

dnéd%f MQW4?ﬁM@f§<!I‘ ld Wbiiden{Rhled 8o a Bk, %ﬁch&ﬁﬁﬁa ﬂash
tered, and concentrated to afford a yell ow s

chrdmatsgmahse pi ailicovael (¢1i hesinae/ B Ag elkert) affwé%héﬁ 2] (éf&é) ¥igld) of

2 4-%1f éé@}&?}ﬂ&%ﬂ? é/ ﬁla)ip)g)egmg agzé 1ghtgr tgn ﬁll éhat was qauter:] 8l_ean by

1}{3@,@@{%} ¥ds.ate as a light yellow solid. Pur| ty vvas
establlshed by 1H NVR. Part F The material fromPart E
Par‘(h3 4 g, 91.7 mmol) was dissolved in 70 nL of aqueous

r A f dm t%ﬂglzﬁ&ﬁ PafSY {?5‘% £84 Fﬁﬁcﬁj‘w%@&lsm\%dqﬁ A9,Cl, (100 mL),

our's. C00 to room tenperature,
andt h@nﬂh&l@ﬁlfmﬂw)bamhut-ammem4 agl] g tmfrdo]t) end trigjhydaidingi(bh2 mL,

11,8 ) FET A G b AR BRE POy anprture
ove}mghmrf&tef‘é ﬁltf’b%%n Et'njlasﬁﬁ&g The RIRiRs hdYiBhg, the §dRhtiobwas washed

ter agent, and the solvents were renoved by rotary
with watpmatet aqmnousmd{(rl@s atlleringa theadisisd lower Meb 0.4 il%/eif eh ag@l

S KT AN I, T

elub@TRIMg- 3U@ Me&m ﬁﬂt}lgcgmﬁ&d&@w B’%%H%FMQHQQZCMHU -6-(2-
provi ded 2. 16%]5| el d)

ethwezhm Ndﬂy(mq&wlgqb@my tﬁéL]é‘ éﬁﬁpﬂldlﬁé -9ming pea fhiel pelow ol that

stablished by 1H NMR Part G The
Wa?rﬁolF%t}P% Nl\gi%aﬁ@??lgl: (2.70 g, 14.7 mml) was di ssol ved

Padt Iacetlc a8|ddd(10 m.), and nitric acid (1.4 nL, 22.1
nmo was added via syrin The resul.ta da
o e Britasab TREAE (L 3 298 OB AR i 50 L)
t
o B ol o 45\8oE) 8 GoanIBaB Bikglamine 1155, 445
mntcﬂ} wereeadddd The reseltand skdeidont was heatesiolt mfﬂttxrpveanﬂht under a nitrogen

ariasgheite ALl esomyeie s b nE e R0 fd W Eyamossyion.
and &e?eédwwﬁ%rﬁﬁ&ﬁd Qb tvARHUH OB Jﬁd%ﬂ%étté@aqlﬁbhst NaH@eL The
was added to the solution, and sol vents were renoved

orgdayicridiase Wasgdmp]m»@r NEgSO4Tﬁber§¢1,| and goncentrated to an orange oil.
Purification via flash chromatography on silica gel (2% MeOH in CH,Cl, eluent) afforded

820 mg (46% yield) of 6-(2-ethoxyethyl)-N? N>-bis(4-methoxybenzyl)-N*-[4-
(methylsulfonyl)butyl]-3-nitropyridine-2,4-diamine as a thick orange oil that was clean by
"H NMR analysis.
Part K

To a solution of the material from Part J (820 mg, 1.37 mmol) in a 2:1 CH,Clp /
MeOH mixture (50 mL) was added nickel(II) chloride hexahydrate (162 mg, 0.68 mmol)
and NaBH, (93 mg, 2.5 mmol). The solution instantly became black with some frothing.
After 1 hour, the reaction solution was filtered through CELITE filter agent and the filter
cake was washed with additional CH,Cl,. The filtrate was then washed with saturated

aqueous NaHCOj3 and brine, dried over MgSOy, filtered, and concentrated to afford 760
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gel containing the adsorbed product was | oaded onto a

silica gel colum, and the product was eluted wth a
waelwees12syst em ranped from 3/1 to 1/1 CH2C 2/ MEDHIS2006/034427

This afforded 1.93 g (58%vyield) of

6- (2-et hoxyethyl)-3-nitropyridine-2,4-diol as a yellow

solid. Purity was established by LCGM (229 = MtH) and

ShINRIORFE-(2tb thoxyethyl)-N2, N-bis(4-methoxybenzyl)-N*-[4-
mgé lnyé h)gxyei hyl ())Xy:%e nyl)tropyr}st(jl ﬁlg ??Xy enzy) 2[ 42

(melh)ylﬁllfmml)butwﬁpymﬂm@@l3\ﬂeu1anrr1n¢:>m e 6olorlots oabE  FSMR

h LI I
e 5 A Ol Bl B PR bR afiion.
Pat urned dark in color. The bul k of the POC 3 was
renmoved by rotary evaporation, and the residue wa

quehe heelubgn ebthematersal diom Bart Br(76Rimes 133 mamphy HMHF (50 mL)

t d
o L T K2 A G Rl MR e
solmwmwm&a&ﬂglamfnml s aight wade avisbgoh atinbbpherd. riEhedblleding
over filtere and concent.r at eg to a.dark oil

moRig, PSR SIFAHTEA L TIRRGTAPIGHAB ) BiF f§§lfiv%%(ai;elilrlﬁed via
fladh %ﬁﬁé@ﬂﬁ{lor Pific %gél o)M@(f)ﬁ%@%g dderfl) Mﬁdm& et@l)ng (91%

oxyet h nitrop di ne as
yiekl) bgh{[bly(4t-mnthoxyhdnlzlﬁlbam\ms] qmzmdaoaygaw)ﬂy[418/ dﬂmulfonyl)butyll

gl oL B Tepestf G Toif bod gne. "1

NMR Ry Ay nawatearwew a@&a%@huctam ne (1 54 g, 10.2 mmol)
and triethylam ne , 6 Mol ) were added. The

PantMsuItant solution was allowed to stir at room

f oI r at Ser ﬁ%lﬁ’ﬁr%r artgl?kﬁléqgg th ﬁoﬁﬁm%)o\ggymﬁstom%ﬁﬂm (1516L), and

ing, €S0

thesrédulltﬁﬁitt c%@{) afple QuRitida MaPaBowaditolstir aerootrhiemperaneed oosreight. The
tered, and concentrated to a e{lel I o¥v oi |
8

RolloUARS TeBnG he/ TBARYasAme VROV TR AYAOTaNCTS el s 1gdiftue was

dil técg%h Liglgﬁtzeci \BVg ﬁ’[l“f?fe/ %ﬁ%&g—' 51'1691 £dietd 2 899 bPhaRRod ofRaLOs,
andethb @aﬂ)aabfn waj ext‘r.étcﬁeﬂ-\@nh?CM)éCbL(E ﬁ((ﬁWhLbanM }: l@lﬁz&lﬂb@@ﬂ thixture
(GONRR) i FSpanecpaigEig ey e p LI ik B Shied of e g g
filtlred Zand ColPNihteWas aFhSSidY PelriFiBatidl HE A8sH cﬁ@urﬂh);hromatography on
silica gel (ramp eluent from 4-10% MeOH in CH,Cl,) afforded 250 mg (58% yield) of 4-
amino-6-(2-ethoxyethyl)- 1-[4-(methylsulfonyl)butyl]-1 H-imidazo[4,5-c]pyridin-2-ol as a
white solid, mp 203-206 °C. "H NMR (300 MHz, de-DMSO0) & 10.2 (s, 1H), 6.50 (s, 1H),
5.61 (s, 2H), 3.73 (m, 2H), 3.63 (t, J= 7.2 Hz, 2H), 3.42 (q, /= 7.0 Hz, 2H), 3.33 (s, 3H),
3.16 (m, 2H), 2.93 (s, 3H), 2.74 (t, J= 7.2 Hz, 2H), 1.71 (m, 4H), 1.09 (t, /= 7.0 Hz, 3H).
MS m/z 357 (M + H"); Anal. calcd for C15sH24N404S: C, 50.54; H, 6.79; N, 15.72. Found:
C, 5047; H, 6.68; N, 15.57.
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and triethylamne (0.62 nL, 4.5 mol) and di-j

ra- met hoxy benzylamne (1.15 g, 4.46 mol) were added.
wabh@7ozHed t ant sol ution was heated at refl ux ORET/DEIYNG/034427

under a nitrogen atnosphere. The foll ow ng norning,

t he solvents were renoved by rotary evaporation, and

the residue was partitioned between CH2CO 2 and

sat urated aqueous NaHCO BxarhPR 10r gani ¢ phase was dri ed

over MgSO4, filtered, and concentrated to an orange

oi | . PuvminoelafBeH- ﬂu@opheaxhlsexﬁzghéw&greélpﬂ§r6c7ndl§1qth>é-a

3|e|e| g)Z%OP/EO_I in CH?E 1c?azgﬁln§-)c]p§7;1d&r§j%p 820 mg (46%

6- (2- et hoxyet hyl ) -i V2, iNFB- bi s(4- met hoxybenzyl)- 4-[4-
(et hyl sul fonyl ) but yl -nNtropyrl di ne- 2, 4-di am ne as
a thick orange oil th t 3 >dcﬁ_an by 1H NI\/R anal ysi s.
Part K To a solutio § material fromPart J (820
ng, 1.37 mmol) in a 2:1j CH2Q 25 NyMeOH mixture (50 ni)
was added nickel (I1) chloride \he ahydrate (162 nyg,
0.68 mmol) and NaBH 4 (93 ng, 2.5 npol). The solution
instantly becane bl ack with sone [
hour, the reaction solution was f
CELITE filter agent and the filter cake was washed
with additional CH2A 2. The filtrate was then washed
ParwiAt h sat ur at ed aqueous NaHCO and brine, dried over

yi el?a)a s8fru|t1%§ of 9 chfaoro 5C6od1(fn %}rl A {toie pﬁIpf ?R/Hy@?@&ﬁﬁ A St
(1060 t?4rhle¢| ﬁﬁ?@?’ﬁbéﬁ’ﬂnﬁeﬂtﬁlﬁfal\ﬁﬂgﬂcsﬁ&Ngt‘ﬁ’ﬁt@jbbé/ﬁé&ﬂ&)—(ﬂ\?ﬂﬁe{ &-al.)
nme sul f'on u ridi riamn
EX@mpl&rl)é mdpkwn% &) wgﬁﬁ%ddmﬁnwgﬁaw}a% besialoting ) 6gee. 626
mr&l} gl#{ i Fa%mgg 4( hﬁd 9 .ffdo fﬂ%‘f@sﬁlﬁaﬂ’ﬂ' solt@idh viad 'hteﬂ@cﬂ to reflux

0 a sol’ution of the materi al
forf%dmuﬁa rUpdﬁ dodhfig, mglveﬂts&@:rmmhc)ved iy TotEry S@peviatipn,gad the residue

dded N, |V dazol o (324
Sl oGRS (R Z 0 TR v
ext?%%cf\!vl%] EH‘%F‘Q?@ x3 001 hi gﬁd‘t@tcﬁﬁfoﬁl{é@r&gaﬂf@ﬁyé@ eaivaghed with

vents wer e renpved @3/ r ot ary evapor at i on,
brlamdirteth everd‘dgl()e, filesedpand tonsdntvdted to affnd envassraebiplisohy

Pugggaﬁ:}?blvggﬁ@flg)p gftals chr oma%ogra%hlz on 5111%a Légln(tB)l fikahd /Olgf(ﬂ@c eluent)
affefd%d 1B ISSg(S (3;6?33%1& %B{Nﬁ ;Ji?lbls@ﬁf?]ﬂmd&g’gé&zﬁgﬁgﬂmftfwﬂ-%ﬂﬁfq -A'-prop-
2- wlmrudﬁweczqéwl@ml@wsaa righfzarangs| sl fha% &agy ﬁw!%e B‘frsf?éiu Hé\”\/ﬂR
ana:lllysm.
Part B

Nz,Nz-bis(4-methoxybenzyl)-5,6-dimethyl-3—nitro-N4 -prop-2-ynylpyridine-2,4-
diamine (11.5 g, 25.0 mmol) was dissolved in a 1:1 EtOH / CH3CN mixture (300 mL), and

a solution of sodium dithionite (21.7 g, 125 mmol) in de-ionized water (100 mL) was
added. A precipitate formed immediately, and the resultant mixture was allowed to stir at
room temperature for 45 min. The precipitate was then removed by filtration through a
pad of CELITE filter agent and the filter cake was washed with CH,Cl,. The volatile
solvents were removed by rotary evaporation, and the remaining residue was partitioned
between saturated aqueous NaHCOj; and EtOAc. The aqueous phase was extracted with

additional EtOAc (3 x 100 mL), and the combined organic layers were washed with brine,
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NMR anal ysis indicated very clean product. Part M The
material fromPart L (720 ng, 1.21 mmol) was di ssol ved
WO p00TB281095 L), and the resultant deep vi ol etPGDUSID@OB4427
was allowed to stir at roomtenperature overnight. The
foll owi ng norning, the TFA was renoved via rotary

evaporation, and the residue was diluted with

drléifsox}ePMgZS@ nRLeH, ani%%nééﬂtfé@ﬁ t& hEprdai 31g (66ds bl B &A@W -blS(4-
W t

addi t1 on ods nd the solution was extracted
meQeRThenzy)- 5>6 &mqﬂml rirfopr 23y Lsizlles Z R Eamine: asreey el sohd

i,C e wer, e vvashe
Aoy B PSS A S BB BS o BEREEhpns
additidranps@fidgionPuri fi cation via fl ash coI unn

chromat ography on silica gel (ranp eluent from 4-10%
StepiOH | n CH2Cl 2) afforded 250 ng (58%yield) of 4-

™ 03P s b B o
waQﬁkﬁieE%NCcarbbhﬂMRnﬁ&%ld\(le(B g) @4 BvBmpl)d The r&uitsnt sbl-lﬂ.ion was

hea?edzat Fﬁﬁu)#q}_bm ogﬁ u(iaer a\]mt;r}_%eWmogﬂz}Bere 36%1 ?@lmg»_éme solvents
wets rl:ﬁlo?@a bgf“&tary%vggbr&t?on %‘ﬁ the%esz&ue(\kas }%]artrtl(ﬁlea b'é'?weeﬁ '@H2Clg and
aqueohbl-)N Hf(BialThe@agamb Iblmse @35 Hﬂ:&;m&mﬂ;y V\@sheglozvglm,brmq:, dge gver
Mggé) P Itered an8 concen‘[C bteg 90 an brange 80116@18 In1t1a1 pur1t5 catioh vﬁpslugtlon filter

chrﬁnﬁfﬂg%hkl o{l[sﬁrc@l%ef lePEﬁ(@R@ﬁEmCQQA@ﬁt}'rerﬁoVécﬂ rmi‘lt-;b't}lhr}m@).urltles
- -1 m dazo yridin-2-ol Part A Tg
sukaewmuwsiallmtlcm%wn&t@/%s b rodiebL A Ay olg- Risncthoxybenzylaminol-

o B VA PR A A PR o

alod withEeadaltRnales g bﬂnfatﬁrluewhlchzé)@lmﬂ)ﬁmm pacfieatiodi - p
ra- net hoxy benzylanmne (16.1 g, 62.6 mol) and
Pagt} et hyl amine (8.7 nL, 62.6 mol). The resultant

sol ?AHO‘?lﬂlo 4%%815’6&291&}2)7&% Jﬁg {o. ‘5")8 oy EfnolREAInternational

coo vents were réenove ary evaporatlon
Publiwtibh Nor mm%/omgs;@ éMbsdrlet)mks)cEmme &h ICBMF 214mdi) was chilled

i S A P LB ST DRI M
poRfoB e id AR FadRifV@SHE dolMibwas stirred at ambient temperature for 2
hours and then partitioned between ethyl acetate (50 mL) and water (50 mL). The layers
were separated and the aqueous layer was extracted with ethyl acetate (2 x 50 mL). The
combined organics were washed with brine (50 mL), dried over sodium sulfate, filtered,
and then concentrated under reduced pressure to provide about 1.2 g of 4-fluoro-N-
hydroxybenzenecarboximidoyl chloride as a light yellow solid.
Part E

A suspension of the material from part D (about 7 mmol) in chloroform (23 mL)
was cooled in an ice/water bath. Solid 4-[bis(4-methoxybenzyl)amino]-6,7-dimethyl-1-
prop-2-ynyl-1H-imidazo[4,5-c]pyridin-2-ol (1.3 g, 2.8 mmol) was added, followed by
triethylamine (1.5 mL, 10.5 mmol). The ice bath was removed and the suspension was
stirred at ambient temperature for 18 hours by which time a solution had been obtained.

The reaction was quenched with saturated aqueous ammonium chloride (30 mL). The
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brine, dried over MgSH4, filtered, and concentrated to
afford a waxy red solid. Purification via suction
wo pdoveesiehr omat ogr aphy on silica gel (3/1 hexaP@r/1S2006/034427
Et OAc eluent) afforded 18.5 g (96% yield) of 2,
2- bi s(4- et hoxybenzyl ) -5, 6-di nethyl -3-nitro-i V4-rrop-
2-ynyl pyridine-2,4-diamne as a bright orange solid
org&h%‘iag?@%ag&&ﬁ&?o&? EQ1iM sﬁﬁbt@“ﬁt@é@'aﬁé ifon JoaédntiBted, under reduced
met hoxybenzyl ) -5, 6- di net h 3-nitro-
pre.‘mumto previgmgn pi.r This meaterial wag pmﬁe%bx autemgteg flaghs clyomatography

(aofpe LS, TSRO o tdo@atind ROk iy (4 58151{9%% 63000t 4-
[blm{e}hdx@b&&yl)@mﬁﬁﬁd {/[@t(erﬂx(omenyl)lsmzolawad}.eml} -6,7-dimethyl-

precipitate forned i medi ately, and the resultant
| Hriictagold, SnelpyBifiionel to stir at roomtenperature for 45
ParPE N The precipitate was then renoved by filtration
rough a pad of CELITE filter agent and the filter
caka sehgionas tednatbiidl fidi? Ehi? E ifheflvarbadeiit ecid ¢# wdntwas stirred at

d.Db t t
am} G54 GBS B BT or TBeRRe el SR RATAY A PalIEag oL Yand &

to ARLED With!50%
whilgblett g%%ﬁ()%%@?%@?‘“% SUEnAOR R, WREX T A%l

aquepgesvidiunh Aydosidee Tbe mstnmjww stiredrfonkhetiri ddesobq was isolated by
ﬁltr%gg% \WS&F% tj}?vg tqgerllr? glg }%!gr?tz&?byegutgr%at%a fﬂ%lgchrbﬂﬁto%raphy

(40984 E‘aﬁ%iﬁ%@ nél}tﬂlﬂg RitR0db 'IB%"MEﬂlanol in dlchlorornethane) to prov1de a solid.
L4- prop- -ynycgyrldlne -triamne as _a
Thesiliddvasieaibiaddswidly etilpencmmﬁ@ méo enft Beptpd Bl oThe mixture was

sufficient 1 e’ t [
N ot A RN SR U LRI Sl PRELORRL drgahe dvied
undef @A ddad %}' @B & tk())llﬁolﬁde 08. gioﬁﬂmlin)nol(-YAf}{[BlgFl-ﬂﬂcﬁzl‘Zplgﬂnyl)mjsazol -5-
carbonyl dii azol e. (4. : :
yl]mﬁ@y}}e@afqlmﬁ&hygé%w&z Rttt af % Spwianihg PO whp 250.0
ur a 62,
A B S e A T e R e
N, qgssdue was partltl oned between CH2C and aqueous IN
HC . The organi ¢ phase was subsequently washed with
brine, dried over MgSH4, filtered, and concentrated to
an orange solid. Initial mpubj ég@ition via suction

filter chromatography on silica gel (1/1 EtOAc / CHC
el uent) résoumd-Gbdineshdrl-[(Gpoethylisesazol-5-yl)methyl]-

1 H-imidazo[4,5-c]pyridin-2-ol

NH,
N7 SN
OH
P N>—
O.
N
\

Part A

A solution of acetaldoxime (0.43 g, 7.4 mmol) and N-chlorosuccinimide (0.98 g,
7.4 mmol) in DMF (22 mL) was heated at 50 °C for 2 hours. The reaction mixture was
allowed to cool to ambient temperature; then it was quenched with water (150 mL) and

extracted with ethyl acetate (2 x 50 mL). The combined organics were washed with brine
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subsequent crystallization fromEtOAc provided 1.5 ¢
of 4-[Dbi s(4-nmethoxybenzyi)am no] -
wW@20074281e4 hyl - | - prop-2-ynyl -1 PCT/US2006/034427
-im dazo[4,5-c]pyridin-2-0l as a white crystalline
solid, along with an additional 5 g of material which
required further purification. Part D A solution of
| i ssure
(50 i MR R R R Pk T e AepGpn g el SRed pre
to pﬁdv)deE(Xéirgler NilydroxyeDiRirgidylndbjorivesisartldar ed. i n an
%e/vvater bath. iV-Chlorosuccinimde (0.93 g, 7.0
Pa ) was added in a single portion. The ice bath was

r eny¥&diion BEhS Phaidrid Frof@Bars Al (31888mdl) i @h&stbmethane (25 mL) was
tenperature for 2 hours and then partitioned_betwe

cooledhy bn sséwaterbatls 0S phid 4<.Ebi@|(4vm@tb¢xx®gzsdla}mnqih 71da971§1ih§1 1-prop-2-

b RO A DAt 03T (PRY" R s MO CHUIARIER,

triet§TaghiMEENETIMY, 519 thfbl)e Tho Geatiath wels fettbved.eThs mﬁcmasn solutlon was
sulfate, filtered, and then copcentrated dde dc
stirjgel @ abient T@m@p@@p’. dorf1Shpursyansl tBerbq;oncentrate er redu pressure

to q@o%{iﬁj% ? FMEMQ{ ﬁg%q}sﬂpar t HP AT eﬂg}ﬂedqyg'l a%fdn‘iiﬁe@ﬁas%

OW SO A susp I on
chrd)l’ﬁhleglta@hy {40sl pantridde, ¢lating wltn OI%‘rtd 3%innetlodniod rrodlghlmo(nzahane) to
n ice/

prO)TaF Q%(&O%kﬁ%ﬁ%@ﬁ%@ﬁﬁ 1n(§b6?7 gl]u}}% }%—,P—_[ 3p1}18tr51yhsoxazol -5-

| {nhdhi Adig2cdipy kiviliRes3t@! (1.3 g, 2.8
yl)rﬁet){?gf 17 {ch dﬁ ac?ﬁ* (;vved by trlletshyl amne ( 1.5 niL,
PariQ. 5 mml) The ice bath was renoved and the

SUS en@‘yon r{slz%tlﬁlégl Oglaﬁ)ﬁ‘? IHG"H g(gr@g%ﬁco%% gg rll‘rfé@rW%%Stlrred at

am&%ﬁt‘%&ﬂnﬁ@ram ferusHoes MietrBactioh Waslq@ehchad edthsyvaem@0 mim). The
chl oride (30 L) The%bganlc | ayer was drjed over
pHyed iadivsted ite alpat 114 iithe3Q%d aqugens satiwm hyArosiferand dben the gyixture

.

stir€lrfbf 1 doer. "Eﬂeu;bhd gvasiidobat@Dby HiltGlivhcvispbd autbtvetter, pd dried. This
hexanes) to provide

maleBR L BRI AR A R geephy (AT Gite g vt
50@%8 10@/&&}%@}1%1&0&3%% ﬁﬂf&%ﬁ lﬁzlrecrystalhzatlon from methanol to provide

i'm daz pyri sol ution of the
0.18@tcfri-ahinbr6oTrdRaethylH -{@- methymwaa@ééexlbmethr)ﬂdf( imigpgo([4,5-
c] \;\/ﬁ?hnizt Iolre{s(:"adcrystalhne solid, mp >300 °C. Anal. Calcd for Ci3H;sN50;: C,57.13;

H, 5.53; N, 25.63. Found: C, 57.15; H, 5.75; N, 25.81.

Example 21
4-Amino-6-pentyl-1-[(1S)-1-phenylethyl]-1H-imidazo[4,5-c]pyridin-2-ol
NH,

N7 SN
OH
/\/\)i;liN%:
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anmbi ent tenperature for 2 hours. The reaction was
guenched with water (20 nL) and a white precipitate
wo eoomeeR129The pH of the suspensi on was adj ust edPCDUSIDOCI034427
13 with 50% aqueous sodi um hydroxi de. The m xture was
stirred for 1 hour. The solid was isolated by
filtration, washed with water, and then purified by
%{t onated flash chromatography (40+M cartridge,
uting with O to 15% net hanol in dichloronmethane) to
pr oAisdiatian 962 Hetlictitowe- boitrod@pamylwn’dmnéhlwgt #28 miraelp dissolved

i L B PR S L MR U5 o

andmf(ﬂ”—f)ﬁ%l@giylanﬁﬁg (33%ALd DB ﬁuﬁkﬂ? eA ftyiptiting &r 6duts 4t@mbient
vi de g of

tempergrache reppion mixtuigayasiiselg 19 #& ok 490} hagwr and then concentrated

un | le %&iﬁ ssﬁ{el7 I;Ig{.egg 15‘%&! WLS di \%3218 é& 1%%8% &K@aafi%%fezan;al washed
sucg%s&ggﬁﬁﬁﬁ%z(g ?X)%hd fgmg IS'T,I‘hé ofghichortidh 8&k drikgiundr N&;SO.,

I 0 .
filteredhpind gowcentrafediq &iye yelow QEXHWIP é@?%&ﬁ@-WKﬁ%& Ayleye
meﬂlgiézieg zjl tg]til?t?rlg{ é\g@%@/g&#@?% Fl'ge %ﬁgBroéS HitRPEPEAGINO(1.5)-1-
pheinyledtyll]qwﬁéimeéb-hm:mei (@85 @) 88a gellofw dympml ) in DVE (22 ni)

s heated at 50 OC for 2 hours. The reaction mxture
Parhds all owed to cool to anbient tenperature; then it

Was AQURAGH S ZVMhIcﬂolBaﬁlﬁrb d—ﬂe’f_fﬁr)ylml-l(l dl-pshyladl By ih A -amine

et hyl acetate he co |ned organi cs were
(71%asdy éd)imtrhl)kdwsnbf(eamn aQ)nL off tobigneo wes trezied Wﬁhsmthﬁl@@me (0.57

filt
o T 0 L ST PSR v
hea@e&tb@é‘ﬂlu@éx}ermé’ﬁﬂ' tT}B réactioh whikmife @hs tdiﬁeﬂit%tﬁt inder fednoed pressure
Part A (4.8 i n_di chl or onet hane ((1 d)
andcihe r@gﬁqewvaérdlqsg}ypm 80 nd gefrethydgrestaie and washe successwely with H,O

ancf‘brgx% Sfyd-d %{@SQ%BQ% 9@1r‘l\§a g?? (fm:e}é?iy bad ccﬁ{c@ﬁ’trﬁed to give

pyri
brom&lﬂckdﬁdmnfothfdmtegi'abby (SlOgtShW%M’ﬁBE/(h@XQ@sMa,veSh@N NP-bis(4-

e e S 55 P LS B S R Rb FR 2R B o oo
a dgﬁk@};}}ug%gﬂ{ rated under reduced pressur e
Part C

A stirred solution of Ni(IT)chloride hexahydrate (230 mg) dissolved in 10 mL of
methanol was treated with NaBH, (74 mg). A solution of N?,N*-bis(4-methoxybenzyl)-3-

nitro-6-pentyl-N4-[(l.S)-1-phenylethyl]pyridine-2,4-diamine (1.10 g, 1.94 mmol),
dissolved in 10 mL of a 1:1 mixture of methanol/CH,Cl,, was then added to the stirred
solution. Additional 20 mg-portions of NaBHj (about 8) were then added over 30 minutes
until the reaction mixture turned from yellow-brown to clear. Thin-layer chromatography
showed the complete consumption of starting material. The reaction mixture was then
filtered though a layer of CELITE filter agent. The filter cake was rinsed with additional
CH,Cl, and the combined filtrates were concentrated under reduced pressure. The

resulting material was then filtered through a short column of SiO,, eluting with 5-10%
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to provide crude product as an oil. This material was
purified by automated flash chromat ography (40+M
w@anroesdge, eluting with 0% to 5% nmet hanol i n PCT/US2006/034427
di chl oronet hane) to provide 0.58 g of
4-[ bi s(4- met hoxybenzyl ) am no] - 6, 7-di net hyl -1 - [ ( 3- et hy
i soxazol -5- yl)nmethyl]-I -im dazo[4, 5-c]pyridin-2-ol
meﬁﬁn&/@ﬁclﬁo gRlei . N2E1ﬁ564 rﬁetﬁoﬁ;qieuiylpe péﬁtyt - [rmhaei al
fromPart B-in trifluoroacetic acid (3 nL) was stirred
pheayletiybipgridine €xhétdarnine (94 mgBanwlighy brqu(?lébct i on was
Prg enched with water (20 nL). The pH was adjusted to
out 14 with 50% aqueous sodi um hydroxi de and then
t he Alolirioh© WA rias(tnadthaateligyt)-Gpenty1-N' [ (VSpgueous

hydrochl oric acid. The resulting suspension was
phasyainipyrgines hbHamine ) Sl AamanHReledip 10 mL of THF was

tregtéc{ Htﬁtckr%%nglvlﬁ ?zo\ﬂé {901Rd, 864 rﬂﬂlgl)dz?ﬁ@ﬁ’e mpHiR was heated to

ed by “att omal
refloRr Gifet 60 mapmys @EdsreM:tumrmmudg avas ddeated mgthvant ddd Bk portion (200

mgéL gg;?r% Igggﬁngglre 8@1;%&3?\!\7%%\/(\% 1811138 HET RS 2l Ba oA ixture
wa$ c@dT%dW%cﬁera‘téH Weh Y rlof I(IfO After stirring for 10 minutes, the reaction

soxazol -5-yl)nmethyl] -1//-imdazo [4,5 -
mlx:t]lmlwasdilhltai with 38 mi of sthylaicktaise Thellayers wpreﬁgpfgat@d;and the

org@glcéogrtg:qaylo&%d\tvgs%egl g%c%%%[;l\\lfsegrz Wét%-}'%% ]d%igIGB il\%e é)gnh% %oraoriwas
driéd HNEr N SOP Qﬂfeyéd' add &drﬂc&itratéd Phenyi pdil’pld dll- 1C01umn

-im dazo[ 4 /yrldln -ol Part A A
Ch@MQﬂrmﬂYdS@BOTﬁO rstenpldaHyTla) gave theed Ms(ffngthowbzézyl)ammol

o P AP SAPAI G
sytup) - (+) - rhenet hyl am ne (536 ni, 4.22 mol). After

stirring for 6 hours at anbient tenperature, the
Pagtdaction mixture was heated to 40 C for 1 hour and

L Do SNSRI AR bEADRAITY) 5t 1-[1S) [ phesuahyl)- 1/

di sso et Hyl acetat e an
1mﬁiams[é§58¢]p¢ﬂ@m\1ﬁ -0IHOHR ﬁlg( 3,78 ramal) Wissplwed k) wEqfififuoroacetic acid

(TR e e dOo RO Y R Re Drled g ueed
pre(s§ir9%nd ale]r'ésﬁlﬁi?g RYidué Qs BMMB@&J‘&TWéMCBEI)té N@M@iﬂbmd CH2012

gave the 2-chl oro-3-nitro-6-pentyl-iV-

ThS)aylepeergisepdrgied and thedinects patios Wamegtrﬁ@tyd gith 3Aditiong!
port%/ons of CH,Cl,. The combined organic portions were dried over NaySOy, filtered, and

concentrated under reduced pressure. Column chromatography (SiOz, 10-35%
CMA/CHCl3) gave the title compound, which was further purified by crystallization from
10 mL of hot acetonitrile. The crystals were isolated by filtration and dried under high
vacuum to give 4-amino-6-pentyl-1-[(15)-1-phenylethyl]-1 H-imidazo [4,5-c]pyridin-2-0]
(340 mg) as pinkish crystals: mp 146.7-147.7 °C; 'H NMR (500 MHz, CDCl3) & 10.90
(br s, 1H), 7.22-7.39 (m, SH), 6.02 (s, 1H), 5.74 (q,J = 7.2 Hz, 1H), 4.92 (s, 2H),2.48 (1,
J =17.7 Hz, 2H), 1.89 (d, J= 7.2 Hz, 1H), 1.53 (m, 2H), 1.17-1.29 (m, 4H), 0.84 (t, J=7.1
Hz, 3H); '*C NMR (125 MHz, CDCl3) 8 154.9, 154.0, 142.7, 139.4, 136.0, 128.7, 127.7,
126.4, 108.4, 96.5, 51.0, 38.4, 31.5,29.8,22.5, 17.8, 14.0; MS m/z 325 (M + H)". Anal.
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Part B A solution of 2-chloro-3
-nitro-6-pentyl-iV-[(1S)-

wdaz2pheesibet hyl | pyri di n-4-am ne (715 ng, 2.05 np@i/PsS2006/034427
di ssolved in 20 nL of toluene was treated with
triethylamne (0.57 m., 4.1 mol) and
di - p- net hoxybenzyl am ne (581 ng, 2.26 mmol) and the

calod KirlCgHMREOh€aT @841, 7.44; INJX 7Q@7e MoaugdhtC, 7089; Hedtlt Bin17.22.
m xture was concentrated under reduced pressure and

Optipd retatipe {el=na%6 67ds meank.CHEE M. of ethyl acetate
and washed successively wth H20 and brine. The
organi c portion was dried over Na2SO4, filtered, and
concentrated to give brovixagiple 2200l utm chr omat ogr aphy
(S @, 3-15% MIBE/ hexanes) gave the 2,iV2-bis(4-
met hexWhmidzeLhemt Pl I ¢ RR-1 Gtk 1]- 1 H-imidazo[4,5-¢c]pyridin-2-ol
4- [(15)-I-phgny etr[g/1 p)%lgjl;l Iy , 4-di am n[e fpﬁo g) as
a dark-yellow syrup. Part C stlrred sol utlon of
Ni (I11)chl oride hexahydrate Mg) dissolved in 10 nL
of methanol was treated wt I5)4—(()El4 nmg). A solution
of 1V2,iV2-bis(4- y 0- 6- pent yl -
4[(IS)-I-phenylethyl]pyr|d|ne2 ine (1.10 g,
1.94 mol ), dissolved in 10 nL 0 m xture of
met hano 1/CH O 2 was then added to the stirred

sol dtAmino-Gaentyl-bridiR) dephenylsthyllr bidmuerplBiclpandin2-g) was
pre e a%poq?m?ﬁg g%flggtﬂ)ds?’(? li[%tlﬁ %aH k't otugff Er%h'%ﬁ]e 21 using

xture romye
(L)@@) p}mtedgzﬂz&mlny ushay\elttn)k(e)-pbdmﬂ@ﬂmme ixs Pap Al anp 047, 1 148 0°C,

Aokl et 8t CrbudHOn 0 106 T AR 71 Hebnd ST 1 51:

171b! t&)r[lcglqbﬁt IR‘]; L4133 84y %@ng‘zrﬁ%gggé a)nCHZC' 2 and the

conbrne S were conc der reduced
pressure. The resulting nmaterial was then filtered
t hrough a short col um of SIC% elutlng with

5- 10%ret hanol /CHO 3 to €2

2,1 V2-bis Z

4-1(15)-1 %heﬁ 2%%3 ® %/drtﬁzx LI gm%ma clpyiding-6ly )
as a light brown solid. ParthzA sol ution of 2

2- bi s(4- met hoxybenzyl ) -6-p
4-[(15) -1 phenylethyl ] pyrl 28+@Ht ri anine (979 ny,
1.82 nmmol ) dissol ved™r ’ of THE_was treated with
car bonyl diim dazol e (590 ng, 3. ) and the

m xture was heated to

Part A

4-Amino-2,6-dichloropyridine (1.30 g, 7.98 mmol) was carefully added to 6.5 mL
of concentrated sulfuric acid. The mixture was cooled in an ice bath, and 2.6 mL of
fuming nitric acid was added dropwise via pipette. The solution was warmed to room
temperature, stirred for one hour, and then poured onto 26 g of crushed ice, resulting in the
formation of a white precipitate. The mixture was stored at -10 °C overnight. The white
precipitate was collected by filtration using a Buchner funnel, washed with ice cold water,
and dried under vacuum to provide 1.66 g of 2,6-dichloro-4-nitraminopyridine, which was

carried forward without additional purification.
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reflux. After 90 m nutes, the reaction m xture was
treated with an additional portion (200 ng) of
w@ 2000028109 di | m dazol e and heati ng was conti nueblCT/U82006/034427
hour. The reaction m xture was cooled and treated with
10 mL of HO After stirring for 10 m nutes, the
reaction mxture was diluted with 30 nL of ethyl
parfBetate. The layers were separated and the organic
portion was washed successively with H2O and bri ne.
The2,6tRjelriomo- ﬁ@ntranmmomsilm (leab D8 INE@QCWS gdded &r BlmL of

t
cor e o cp iy 9 e i RebRat ol ber S8 sapapyfor 30
mnﬁrtésg 'nAt&(el‘llcP@l'i ¥B?Iﬁ&%ﬁl é’lﬂlﬁ‘ﬂut%ﬁ}}lle] solution was poured onto 28 g of crushed
yl -1 - -1 -phenyl e

1cerne$nlmgzm[the BHOR OHR frnZnregipiate 7Tth1}117ﬁ§reaVaﬁlPPB]eé in an ice bath,
andsé/o[nggntr(a%% aﬂ?lﬁofﬁuﬁloﬂr%ﬂ%)?g% QI%SO Tdd_eg _ugtell nI%ISI/ |7_WaS reached. The resultant

sluﬂ;y Mai Sorelt phemyC loeéﬂmgh} Thé pecipitat whs Seltdqted bydfilraflonhising a

1.73 l) | ved 1 f . .
Buglhet FifgtloHedierong (g 09%2@ S S pider Goeni {hiprovifig §-amino-
2 6r(ﬁ@}ﬁ61109ﬁni@oggfﬁ{i1ﬁe RS0 Lhesy, SRIGeR LN tnBdgr reduced

pressure an e resufting re i due was partitioned
Pab €t vveen d| lute NHAOH and CH O 2. The Iayers vvere

sep t he r tion

S Go R bR AT e ERe g R 5 e Sl ulob T Par
B RQGARASMIRY (& 09hEd7.9y ﬁ{md\}@mmﬁcoh{dt@h@ @0 ﬁ\ll]l,d was cooled in an

concentrated under reduced Er essure. Col umm

ice batho At bg@apht;home@zyl)mn@s 84y torml) wayeddegdn ppg pestion.
Th% Feg@? F?IQ%?D gﬁs Vﬁ‘ ovy],elaﬁta Wﬂrm tB lﬂ{aér% 'te%g%e{yture and stlrreg} overnight

undeh ¥ 9iited gen \WBhEsphee! athedoRynth ietd Ririoysd an dotdfyl cszdpcbmtiem and the
hi gh vacuum to

resiglug ijan preLipd e yf?a.sh ckr@g@}qgraqméﬁyp%gqlrth}:h]promethane eluent) to

AT R S AR R g 320

yield).a9@ visooussydlld)y, oil thaRfoamd8 upder vathym6. 02 (s, | H), 5 74
. J =7.2 H, |H, 4.92 (s, 2H), 2.48 (t, J = 7.7

Pap) o) 1.89 (d, J = 7.2 Hz, IH), 1.53 (m 2H),
1. 1%0&1u319b&5511dé]f%s p&g&‘éd by fgim% sgdli!lnﬁﬁetaﬁgg7 nié@sdgl\fgmol) to 1-

buthﬁ@l (7 ,mL‘DZ Afler thez&@m nesgalhad Q@erscon@iet@ly ®gsumed; thegresulting

solfa efanted Brangin iandcsolon B A Bisqgohenzy)-o-
chlE%Jmitrdﬁgnaﬁlesz,; dﬁnr%lﬁe @112%%4'23 a(7m21201) Dpini Fe@ C i THEFI (00 mL) was

ad ed dropwise via an addition funnel. The resul)tant solution was heated in an 85 °C oil
bath for five hours. Upon cooling to room temperature, the reaction mixture was
quenched by the addition of dilute aqueous HCI and extracted with dichloromethane (3 x
50 mL). The combined organic layers were washed with brine, dried over MgSOs,
filtered, and concentrated to a red oil. Purification via flash chromatography (silica gel,

dichloromethane eluent) provided N*,N*-bis(4-methoxybenzyl)-6-butoxy-3-nitropyridine-

2,4-diamine (1.14 g, 81% yield) as a viscous orange oil that foamed under vacuum.
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Exanpl e 22 4- Am no-6-pentyl- 1-[(1R)-1-phenylethyl]- 1
-imdazo [4,5 -c]pyridin-2-ol

wa@2084moes12%- pent yl -1 -[ (11 ?)-1-phenyl et hyl ]-1//-Pai/tisos/d34427
, 5-c] pyridin-2-ol was prepared according to the
met hods described in Parts A through E of Exanple 2 1
using (L)-(-)-phenethylamne in lieu of

PatB) - (+) - phenethylanine in Part A np 147 1-148.0 G

Anal , calcd for G 9H24NAQ C, 70.34; H,
17. ?ﬁN H8(Aametimoxybgnzyl)- 61hut07iy§1mtrmpyr1dzn9ré A- %éwr@aﬂl 10 g,2.36
/
mnﬁlo(ﬁ ﬁgfn%ri 1:9]6&@%' g;ﬁsélggﬁ l}ﬂ%(ﬁ@'lﬂ{g a[ﬁ}rlrnetﬁggooq}a%%}?gltﬁ)ém u?e,%.ﬁd a

am no-

 solutidrpyfisodium RydrbsuPfite] Na\zsgemnsgm B8 dn'lmhll) o Hp@r(l@jinie was added

(1.30 g, 7.98 ful l adde
via pepRtiEnicruiiag lré@ml‘;fg?}?‘?a@oﬁ@ 8 Whits PTeRiRal o WQIQWSIV@& SP]ﬁed at
roo‘ﬁ{‘te rR&@Eor @Rt dﬁﬁn?@vhfcﬂrﬁn‘i@th@ lobdrigl-yRAbH cORS faded away.

added dropw se via pi The sol uti on"was warmed to
Thq: ouxiuteewqrcthert ﬂltefed ﬁtrougIE@Ipédawf Oitlel Thofilter agent, thiedilter cake was

w0 ! oL AT 5 SO il s

Thé+R1dRd v dﬂi!&d%}pétﬁylruceﬂate (130 mINiviBed et sahir@t @ ay@dus
collected by filtration using a chner funnel, washed

sodijm fhigagkonats! (@ xdk BE) a%wlmGléwmaérdrmé@uelrm@@eétmm@te

f

ftief ool (Speied GRS b Ao R b P 6 M ot R
2,34-Brabliddsar el whdil. rl%hliﬁ Iﬁ@uawill Wlasrtarr(edlfoﬁﬁard witho8Badditinal

was added to 11 niL of concentrated sulfuric acid, and
puifi@tipBsul t ant sol uti on was heated on a steam bath for

@ minutes. After cooling to roomtenperature, the
sol ution was poured onto 28 g of crushed ice,
r esWbtaisobption of 2 dens(ﬁtmaﬂnowbewzyl)a@}bmoewpmldmaé 3, #deamine

(LA S B £ L0 PS8 03U 8% PONCER R S

(49-5% TEGHAY. BleUesitahPO IS 98h Iﬁfatedl@réﬁl&\(ﬁkﬂhghtunder a
he precipitate was collected by filtration using

mtagczm aerospheraelThe selvenss wiiet tamiorved eradaryesy eporatignd agd ghédemdue
SR R R B 0 moesiom 2 iy 14 &
hedngfRthyl adet6) toGrovide 6-butoxy-4-[di(4- methoxybenzyl)ammo] -1,3-
dihydroimidazo[4,5-c]pyridin-2-one (630 mg, 58% yield over two steps) as a light pink oil
that foamed under vacuum.
Part G

The 6-butoxy-4-[di(4-methoxybenzyl)amino]-1,3-dihydroimidazo[4,5-c]pyridin-2-
one (630 mg, 1.36 mmol) from Part F was dissolved in DMF (8 mL), and solid potassium
carbonate (225 mg, 1.63 mmol) was added. A solution of benzyl bromide (257 mg, 1.50
mmol) in DMF (2 mL) was then added via pipette, and the resultant solution was heated at
80 °C in an oil bath overnight under a nitrogen atmosphere. The reaction mixture was
diluted with ethyl acetate (150 mL), washed with water (4 x 25 mL) and brine (4 x 25
mL), dried over magnesium sulfate, filtered, and concentrated to give an oil. Purification

by flash chromatography (silica gel, ramp eluent from 2/1 to 1/2 hexane/ethyl acetate)
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Part C A sol ution of

4-am no- 2, 6-di chloro-3-nitropyridine (1.08 g, 5.19
woreip2dieom Part B and triethylam ne (1.09 nlL, PGT/0S2006/034427

mol ) in dichloronmethane (20 nL) was cooled in an ice

bat h, and bi s(4-net hoxybenzyl)am ne (1.34 g, 5.19

mol ) was added in one portion. The resultant sol ution
prd&’ﬂfedai!-iJ&i&?ﬂ6%9td&§f4ﬂcﬁ@-ﬁ9|ﬁm<§lﬁﬁﬁﬁzﬂiﬂé]elHﬁﬁicﬁtzbfélf,ﬁ@']pyridin-}

overni ght “under a nitrogen atnosphere.” The sol vents
ol (ﬁér@g,rlg%vléhi)@tjaﬁmtaky evaporation, and the residue
Pa purified via flash chromatography (silica gel,

ichl oronet hane eluent) to provide iV2 5

2- biTs (e MbERBAIGIRNEY-2-] Gif £-hletosy Benai D) i i1 - ingid2z044, 64

amne (1.82 g, 82%yield) as a viscous yellow oil that
1B ReRr oL RIaPEA L RO e Roridd o AMGadt HRA (o Mistorming & deep

USRS B oY b, Sl R TR v
renooveglvéd eitary coasratio, andihe resdietwasglibtdduyitiowatea §1 Cod) eBolid
sodiﬁmgggﬁoﬁgtgmg%&& a?i_u%? %h%tpll-i){g) a%t)ut'\g;@.l\l The aqueous layer was

extSAhQ Wit d¥hidrORYhhsH Q}‘%{ 25 4191 FA B&nbihed 8rglnicIa¥ies FeR dried
fromPart Cin THF (10 nl) Wwas added dropw se via an
overddagniesinmf swhfatel, filtdted, andsoheentrated ¢ givieariamadidh ebiegtan polid was

il bath f lve h . .COQ|, | t
puflib By e sroifdep Bl (5 o 08 et HE 3RAAE b2 Reno o
prVidl 4-b@iha0f -behiyiteey DHSmi¥azo [awc]%gﬁdi@cz-eﬁ(m rhf) 66% yield) as
di chl or onet hane é}g x p0 nmi). The conpi ned organl C
a lighy/ien solidmep RERGY Wi tHh NMR 1200 Mtz £D6erd M5y 1H), 7.47-7.24

(my 913 51 R0k, BB S GRRR RS L v 2L M. o Wbl dT i RE 260,
1.48 (ve ), R9PW dedy. i M2, 3H). MS m/z 313 (M +H).

2-bi s(4- et hoxybenzyl ) - 6- but oxy- 3-ni tropyri di ne-
2,4-diamne (1.14 g, 81%yield) as a viscous orange

Ex%bha%g%gﬁgmd under vacuum Part E L -Bis

Zy --butoxy-S-nitropyridi ne*-diamne (1.10
g, Zedbine®pldry oompPaurds Onvladindissme lof dbsé des¢fibed atmfvean the

1: 1 ethanol/acetonitril ixtyre, and a solution of .
Exgalesring oDl rng P e ) andandgs S gstlﬂf‘:r% S §p P following
tabT2 QHeldn Bhah 11RSofaRIRTle is matched with the Formula (Ia) to represent a

specific embodiment of the invention.

pyridin-3-ylmethyl

4-fluorobenzyl

isoxazol-5-ylmethyl

isoxazol-3-ylmethyl
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via pipette, resulting in the formation of a white
precipitate. The m xture was stirred at room

wao eovpersture for two hours, during which tinme BPEEUS2006/034427
orange-yel l ow col or faded away. The m xture was then
filtered through a pad of CELITE filter agent, the
filter cake was washed wi th dichl oronet hane, and the
filtrate was cowcegs{m@dropﬁggﬂ)lgoggz&sd prlessure. The
residue was dil ute et hyl ‘acetate (150 ni),
washed with satrated aquéfHH@ﬂ%dl um bi carlbonate ( 1 x
50 nL) and bring Ver|magnesi um
sul fate, filtered, [éﬁlﬂggrr? Y"{leg%l% avi de 2,
2- bi s(4- et hoxy aenzyl ) - 6- lqu:m—lpyrl di ne-
2,3,4-di am ne as—a-yellowoil—Thismaterial was
carried forward w thout additional purification. Part
F To a solution of 2,
2- bi s(4- et hoxybenzyl ) - 6- but oxy- pyri di ne- 2, 3, 4-di am ne

(1. 08npouRds3F thevbivpntionimaveaedn feund toTﬂdEdel% cryto)kinms'osynthesis by

. adde arbonyl.di i m dazol e 496 rn 06 Mol )

indR g ac ot 1o ot o ot Dif MR & AT, JHR] e PG factor & in

hm‘ﬂ&ﬁi 6élls%ﬁléntt6é19&ﬂs1ﬁé BRSHNBE BrethbRs déé&ﬂéé‘cﬂbao%er e renoved
by rotary evaporation, and the residue was purified

via flash chronat ogr aphy (silica gel, ranp eluent from
2/1to 1/2 h t hQVJ

6- but oxy- 4- [W@ﬁ@?@@@ﬁfmﬂwbgﬁs

di h)‘\@lﬁﬁ'vﬂkﬁﬁﬂlﬁﬁlﬂbl@oﬁ Ly systhindisAsed e 45630 cykink8fiductieh d Activity

over two steps) as a light pink oil that foamed under
is Raged oimihemagasurgppkofgn m%w;x and tumor necrosis factor (o) IFN-a and

TI\quﬁa (résﬂggﬁ%‘?g)\@%‘é}%@é' é@'@u‘i‘tﬁﬁe r&édzl.% aQH&@Bﬁ@m’? ﬁ’e?al in

“C okﬁﬁllnﬁd:tlloﬁ biivhe Irﬁmﬂi:.c)mo@lh&ioﬁdh"ﬂqiumoﬂ asd Sbﬂﬂ&‘)&’l’ bowadaé of
1.63 sol uti on of benzyl
Le’ﬁé 01?@3758@6 1%58@ q’f >qﬁ9§\/F (2 nL) was then

added via pipette, and the resultant sol ution was

heated at 80 OC in an oil bath overni ght under a
Blmd@dgﬁwpmﬁmﬁhéhéturérhe reaction m xture was dil uted

CERYITRE L SR QI L ML E R
Va%ﬁl?ftgg?slfdé ﬁ&ﬁﬁ@i@ coRfRthifORDEAL TetipHertPolgbd thoabn@ldar cells
(PBMC) are separated from whole blood by density gradient centrifugation using
HISTOPAQUE-1077 (Sigma, St. Louis, MO) or Ficoll-Paque Plus (Amersham
Biosciences Piscataway, NJ). Blood is diluted 1:1 with Dulbecco's Phosphate Buffered
Saline (DPBS) or Hank’s Balanced Salts Solution (HBSS). Alternately, whole blood is
placed in Accuspin (Sigma) or LeucoSep (Greiner Bio-One, Inc., Longwood, FL)
centrifuge frit tubes containing density gradient medium. The PBMC layer is collected
and washed twice with DPBS or HBSS and re-suspended at 4 x 10 cells/mL in RPMI
complete. The PBMC suspension is added to 96 well flat bottom sterile tissue culture

plates containing an equal volume of RPMI complete media containing test compound.
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by flash chromat ography (silica gel, ranmp eluent from
2/1 to 1/ 2 hexanel/ et hyl acetate)provided
wa2en281k9 b- but oxy- 4- [di (4- met hoxybenzy |) am Poi/v82006/034427
-imdazo [4,5-c]pyridin-2- ol (80 nig, 11%yield) as a
tan oil. Part H To the
| - benzyl - 6- but oxy-4~[ di (4- met hoxybenzyl ) am no] - |
Conpbuf@ Peipdsaion C] pyri di n 2 oI (80 rrg, 0. 15 mml) from
Part G was added TFA form ng a dee

o i shmpaRc el iliresns dime gt bt (GBIS0). “The DMSO
coﬁc%ﬂ{%gﬁ&} élf)%ﬁldqgoﬁ 8{3%%&1 ﬁn-ghg nﬁﬁré’éﬁg Fq?ofz?? Qd%’ hlgn rtc%o{h% ¥Mlture

eva e resi ue Wwas
we{ld! OTht}comﬁminidsl aroghnenallg agshedna tencsasatimid eshding B0intB00.014 pM.

Coptol 14 GTIORBPIAE U Bedio SBOnESl SmRRE B PGSO SHaRPe

cob BYSHC, HRIRI it QT reRRGRE SotPbd. fate. fi ter ed,

ncentrated to give a tan solid. The tan solid
was purlfled by flash chromatography (silica gel, 6%
t hanol in dichloronethane eluent) to provide

Incgl%ﬁw?rho | - benzyl - 6- but oxy- |

- 1 M8 26l o o£leBydontotnd is0dddeB & FrLMGt@%aeyfn%*c @:11 @8ntdining RPMI
I ht tan solid, np 205-208 0C 1 VHz

e}ndcpega]43]_fo(1<§; dilytigns ape madezinghe walls. 5’F])65P1§1\/L§335L(sgen310n is then

ad%g t’b tﬁ_ \%%1 sgl?ﬁ an%ﬁixal Véft’h}fﬁ ,gbﬁrﬁhglﬁ]ﬁ)the E?}b%qo%l;% c _Cfgﬁ&t Stis to the
deﬁi’é)d raide (ﬁétiall?B@ @ (’)/léﬂ'pl'vﬁ) The EN@lrfi@heéIﬂraQOﬂ"ﬁﬂBBMC %péﬁﬂl(m is2 x
enpl ar n&gunds | ncI udi ng sone of those described

%ksénL n Srptaverednizifiestenile plastic Sds.ipixed eatvand thgn
1n<%ﬁgtea [i}oﬁ]S 13 lig%toh{s%;ﬁtﬁ FYPYVBlo d&rﬁdﬁ%éﬁhﬁ Qegﬁd\%gﬁ @.:3 L S

erein each I'ine o e table 1's natc
Fornmula (la) to represent a specific enbodi nent of the
invention. la Ri pyridin-3 -ylnmethyl 4-fluorobenzyl
Sepagiify ol - 5yl met hyl i soxazol - 3

- Y1 mRUB¥Adanédbatibh tle s Mt kb &enaea for3t0 minutes at 1000 rpm
(approximately 200 x g) at 4°C. The cell-free culture supernatant is removed and
transferred to sterile polypropylene tubes. Samples are maintained at -30 to -70°C until
analysis. The samples are analyzed for IFN-a by ELISA and for TNF-a by
IGEN/BioVeris Assay.

Interferon () and Tumor Necrosis Factor (o) Analysis

IFN-a concentration is determined with a human multi-subtype colorimetric
sandwich ELISA (Catalog Number 41105) from PBL Biomedical Laboratories,
Piscataway, NJ. Results are expressed in pg/mL.

The TNF-a concentration is determined by ORIGEN M-Series Immunoassay and
read on an IGEN M-8 analyzer from BioVeris Corporation, formerly known as IGEN
International, Gaithersburg, MD. The immunoassay uses a human TNF-a capture and
detection antibody pair (Catalog Numbers AHC3419 and AHC3712) from Biosource

International, Camarillo, CA. Results are expressed in pg/mL.

-89 -



10

15

20

25

30

yl T methyl [3-(4-fluorophenyl)isoxazol -5- yl]nethyl
Conpounds of the invention have been found to nodul ate
wegiooke8129 bi osynt hesi s by induci ng the productP@OIUS006/034427
interferon a, or interferon aand tunor necrosis factor
ain human cells when tested using one of the nethods
descri bed bel ow. CYTOKI NE | NDUCTI ON | N HUMAN CELLS An

Asda Ditd 51 RHABEs bl ood cel | systemis used to assess
cytoki ne induction. Activity is based on the
meakuptalshe deh oiipubef the assay aqnsisiyof aomeentistien yalugs of TNF-o and

tor. | F d - ot
-k K s SRR o end sohERRESL S oL B i
" O/l of iduata 108 thy sibe sy houndu of tresnéam DMSGDMSO
and S- ", Journa '
congipbvgHs) qreapaREniak biksprou Gotals P PPl ot dt Nahand A0 peimL
for %ff-w S sﬁ@t@é&ecﬁr&ﬁ%aéﬂ ﬁﬂaiﬁg.akftaﬁyz REARR AARe 'ir%suit%'om

! ecte y venl puncture nto vacutal ner tubes or
backyrdund esbteaztiba, the regdiipivvepPeed et 4l andlinnotedronoeiueliabdy

detggiaklFe it SWBERT SUSTTOR® 64 HGTRESTOPAGUEA b0 FE g Regond. al
bacRlroun YiiBirac4d) valies %f&lﬁhitlﬁ?)@& H%la angﬁe_ daNsahsktamio to decrease
. (0]0)

Bifosci ences Pi scat anay, ) Is diJuted 1:1 wth
expRuteat tooexpermesiprraiabilibuf Tl asliusgnentiyatiq Drbsyrea of fagdrference
Bal anced Salts Sol utjen.{H A
coR B BTt Bt SRR Pl b AR St ARLRe compouns
badePoRItREHasBE PefheimenBQunadjigigieading$)l )Thisresulisfinges donlitg of the
t ubes cont ai ning density gradi ent nmedi um,_ _The PBMC

realipgdy-axis) &1 thesgs éafawﬂthﬁa&gmgmtb%ﬂw?? AT theEgsFespRsg curve.
ang. re-s n : 3 ' 0=
T el RO R G B - o O SRty (TR B0
dirﬁétlﬁylLUe-if?'ic&a@{e,scm]huiu:mﬁn-n Hdjetimnobintdaatei(Ud. RateaglNal 5,352,784;
SRS SREDIFFORT R PHEb Bt PSR O T RPNl rom th past
exnilicd 1 zed in di methyl sul foxide (DMSO . The DMSO

concentration should not exceed a final concentration
of TWefmninaddicffeaivetcontemération isgpksulated based on the background-

subtracted, reference-adjusted results for a given experiment and compound. The
minimum effective concentration (umolar) is the lowest of the tested compound
concentrations that induces a response over a fixed cytokine concentration for the tested
cytokine (usually 20 pg/mL for IFN-o0, and 40 pg/mL for TNF-a). The maximal response

is the maximal amount of cytokine (pg/ml) produced in the dose-response.

CYTOKINE INDUCTION IN HUMAN CELLS
(High Throughput Screen)
The CYTOKINE INDUCTION IN HUMAN CELLS test method described above

was modified as follows for high throughput screening.
Blood Cell Preparation for Culture
Whole blood from healthy human donors is collected by venipuncture into

vacutainer tubes or syringes containing EDTA. Peripheral blood mononuclear cells
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wel | s. The conpounds are generally tested at
concentrations ranging from30-0.014 nM Controls

w0 p@i7ieka2cel | sanples with nmedia only, cell sap@i/ES2006/034427
with DVSO only (no conmpound), and cell sanples with
ref erence conpound. |ncubation The solution of test
conpound is added at 60 mMMto the first well

. ) |
(PENE) BB S Rt S Pl T enis Budiin @ity bt A

€ 'SUS ension IS then
HISRERAQUE- 1078 (dedrha St.rlosis, dH0r Riedll:Requelpnghimershare

,test c ound c r.atj ons. t.0 the desired,.ran
BiopiEnst FIaavaY0Th: RRYOI Hega s s U8 samm AT BRAER aeSer
(GreMSPBRSOAE Thé., Boewdif, BE) teblifuge fitauidsabasihedanitg pedient
wWth sterile plastic [ids, mxed gently and then
megipgy KeedtBY6r layg is eoliegter gnd svagheddpise Wity DEGASobHS and re-

i x| ¢ ' fari . . L an
susfoey A6y BAPRRRERL in RPREBinpRe GRloAPHME el SHERHA The PEMC
susp&Rnax aadidab Y6061 Ratdbttain séile tiddne cokteplatee cul ture

supernatant is renoved and transferred to sterile

pol ypr opyl ene tubes. Sanples are naintained at -30 to

- iL..anal ysis. The sanples are anal yzed for
Co?iéﬁ{gablygﬁljﬁgﬁpand for TNF-aby | GEN Bi oVeris Assay.

| nt Ehé esmpondy asrsslubilived iMdioretisy] sulfaxito (DY) ATdE pempounds
eSS b of e LR AT g ot cn
samMEP&Tth f‘ne@%y,fdeﬁ%ﬁﬁes Ri@mRAisoadnl- aloécsyuné); and cell samples

Piscataway, NJ." Results are expressed in %/ m.. The
with e fcame eqmpamricblr[4-gmct@t%¢tdapmaevhyl-m8€%§ R gskpiopl dimethyl-

AR i PO B L AN e R e 1

on EAhSYIAR TR ablutiéRbt f2ercalipognd Madddhat 7. SrmMioatdedystusabof a
a human TNF-acapture and detectjon antibody pai

dogumplaleciarBlc DIRHEIIPDS oreapieAPC S T DRABRR S BERFtigns in

e ' i .
oSSR OB PR S SpapuEran s b
reaOblh Fuh] @fmpduad @ssamntratiorss -l highan@Ort0r Q28 1ovl) thah tlssfinal

of TNF-aand
tested concentration range.

Incubation

Compound solution is then added to the wells containing the PBMC suspension
bringing the test compound concentrations to the desired range (usually 30 - 0.014 uM)
and the DMSO concentration to 0.4 %. The final concentration of PBMC suspension is
2x10° cells/mL. The plates are covered with sterile plastic lids, mixed gently and then

incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.

Separation

Following incubation the plates are centrifuged for 10 minutes at 1000 rpm
(approximately 200 g) at 4°C. 4-plex Human Panel MSD MULTI-SPOT 96-well plates
are pre-coated with the appropriate capture antibodies by MesoScale Discovery, Inc.

(MSD, Gaithersburg, MD). The cell-free culture supernatants are removed and transferred
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| FN-a(y-axis) as a function of conpound concentration
(x-axis). Analysis of the data has two steps. First,
wo b@7gesa2d er of the nean DMSO (DMSO control wePCBHYSING/034427
t he experinental background (usually 20 pg/nL for
| FN-aand 40 pg/nmL for TNF-a) is subtracted from each
réejfg;lsi ng. If any negative values result from background
bie@N infaintai
o B o nqugt < meined o
-30¢atWiCaniibamlysid statistics, " * ", is treated as a
zero. Second, all background subtracted val ues are
mul tiplied by a single adjustnment ratio to decrease
InteR RS- BB TuinOr Bepekis Fanbr-uaidaiihid i ty. The adj ust ment
ratio is the area of the reference copgpound in tE
bodies R)r\ﬁluman

erSDMMLHrSR@E alagsp coplainewisiacach WEE SarfpTe ant
Fu na J u glffm ggr e agﬁég hé}%s&%{l ?ﬂ? ddae Rﬁﬁgpeﬁﬁl spoth! eEhHFﬂEl’é ]gontalns

S res ts’in the scaling o

fout i@ty eaehtu@at SH\HXGL saptﬁmrantlbm:lyr(M\S]a}asp@t,wnB hooan dRdng cagjure

t he sh e of se-response ¢
antg)@ﬁ}pg’ 1?62 Lagoratorle ?scatawag,r 1\\/1?) Spot, {1%;\;(? Imacve bovine

ser%‘n [aﬁvuﬁrﬁ q'g?&s eTRONYHERE M- Beapniite Bnd &étéé’tmilcﬂnﬁb@d}apalr is from

-i m dazo[ 4, 5-c] qui noli n-1-yl]ethanol
Meb(}ﬂiﬂa&t]}lsédjeﬁz Hat lambanNG'N-& nd82-svuBpe éPEL)Blgmgdlcal

LN R TR TR 0 e 0
R e i L
Bidghatedal EEmmtﬁauoﬂesr)t Sa?lqblefscanﬁ smp;:cb.te Emadmdm?rmdd@ Ftalg fime of
concentratl on (nmol ar | t
il pioueh MSeahts dhrohameniEN-piirrcaen anyibaen €8t Shar 2y 12 &
A R R G ﬂazﬁog@geamé“%ﬂﬁ G g tomine i
Imlace?%ieeﬁtfmbgg e’Elié&@&@lqﬁ@spdaﬁicrmmmh antitodids a0é labyled kiithehe
SULRBUTKEoRRsau! VIRRN | AL sicins 6 ST b el ips o ntibodies
to tgg &%ﬁ b'\%gllx Wl%ok%%ﬁ%g@n&-?v@ﬁ%}e Rl Bﬁlﬁg MSD’s SECTOR

above was ows for hrgh

HTgJElkEA@iERJtR@OHemlemgressaﬂom dg/@dl ipd?r eybarattonowitlf krown cytokine
ture
standards.

Assay Data and Analysis

In total, the data output of the assay consists of concentration values of TNF-o, or
IFN-o (y-axis) as a function of compound concentration (x-axis).

A plate-wise scaling is performed within a given experiment aimed at reducing
plate-to-plate variability associated within the same experiment. First, the greater of the
median DMSO (DMSO control wells) or the experimental background (usually 20 pg/mL
for IFN-0, and 40 pg/mL for TNF-q) is subtracted from each reading. Negative values that
may result from background subtraction are set to zero. Each plate within a given
experiment has a reference compound that serves as a control. This control is used to
calculate a median expected area under the curve across all plates in the assay. A plate-

wise scaling factor is calculated for each plate as a ratio of the area of the reference
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Whol e bl ood from heal t hy human donors is collected by
veni puncture into vacutainer tubes or syringes
w@eonwarsieng EDTA. Peri pheral bl ood nononucl earPCT/US2006/034427
cel | s(PBMC) are separated fromwhol e blood by density
gradi ent centrifugation using H STOPAQUE- 1077 ( Sigma,
St. Louis, M) or Ficoll-Paque Plus (Amersham
con@o%ﬁ'oﬁ%@%arg&lﬁ 1803Y theMHddian Qe Ete® LRAG0r the Rh@eQ&périinent.
ccuspin (Srgma) ‘or LeucoSep (G el ner Bio-One, Inc.,
Thd dengfonokack p)atcan thdnfrogléiplied by thetpdae-vose wahng fictde fier allyplates.

o 5 i e A L8 i SELL B g
IFI%-Q,GTN ?ld)%éﬁﬁgb%esﬁcmw GORPhIBEeS Wi Jcﬁ?l('ijﬁt fab@rd disitie @Rlabove

ensity). suspension is added to 96-wel |l flat
menhigned imtstvel ik aetested watil gt hparsqaling Eastoreusistshgiabove mentioned

. Prepgration T g ] . i e
P35 oS TRl R S D RSy TR o
of 1Ak cGRBC aRE FetbieAtSconMN@nG Gsdd 10 M-[3iminb-20dtHoxvheti3d e, 7,8/9s

i nclude cell sanples

¢ les with media onl | |
tetraedio DB A (m BRI G n e 1o Iofhaga i BEE i o Pafent No
: 0 : . .
5 58 S ERETREMI s s ey b g g sl s
thatlarepditfapentdxpérimelez o[ 4, 5- c] qui nol i n-1 -yl ] et hanol

hydrate (U S. Pat . 5,352, 784: Ex o
PRI TCANEIRE & g
(acgos? g?ﬂgﬂiﬁche le{(}%ki?ilﬁénrtﬁ.t Bk SouRd-S@stiaRRdRkRlS arNEulspliédby a

. . ions are made for the 7 subsequent
singleradprstmentt irgivstoidecienB@xp NNt reyperimentp@tiability. t Fherpdjustment

rat 5 i ot R TeRROTAS (o B R axpbg S gt R Boccted
are8 0P8R r@MredcBa3Bmpbnd BaBéd ot @5 hREadeTeeRic Rt dxperimaing eunadjusted

I ncubati on Conpound solution is then added to the
reagiaigh s T:lgﬁ resilid inghe sralipppiihs egdenes(yorkin APHGE ﬁ@wt‘{;r@ Vidaqut
conpound, concent i e '
enSGMENRG RTINS R RS eOfpofieiphion -
amitte2 fethidal me DR 6/718, Btdtahy db-RBMEnstiglp B4 midazo B, 2x[qud®lin-1-

AL P55 S SO St LS AL LR 4
surd Qv @IE%%Y Q8se! VALRs P Al BREagdI P ptAforRIAPSRIEHS -

epar a
The minimum effective concentration is calculated based on the background-

subtracted, reference-adjusted results for a given experiment and compound. The
minimum effective concentration (umolar) is the lowest of the tested compound
concentrations that induces a response over a fixed cytokine concentration for the tested -
cytokine (usually 20 pg/mL for IFN-a. and 40 pg/mL for TNF-0). The maximal response

is the maximal amount of cytokine (pg/ml) produced in the dose-response.

The complete disclosures of the patents, patent documents, and publications cited
herein are incorporated by reference in their entirety as if each were individually
incorporated. Various modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this

invention. It should be understood that this invention is not intended to be unduly limited
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Fol | owi ng i ncubation the plates are centrifuged for 10
m nutes at 1000 rpm (approxi mately 200 g) at 40C.
waz2@resituman Panel MSD MULTI - SPOT 96-wel | pl ap@BUS2006/034427
pre-coated with the appropriate capture anti bodi es by
MesoScal e Di scovery, Inc. (MSD, Gaithersburg, MD). The
. cell-free culture supernatants are renoved and
by tHeaNsdtRfiv € hBodiRRnIVER] Rk AhSlISs sdr @S h&aiing Shaakech examples and
téglcally tested, although they may be nmaintai ned at,
emb@hments-apoiTesantd byaway giixemplagndy Methdhe seopd of thegrvention

i AR RS R RIS e DRl BB 7 e

TNF- aand human | FN- at hat have been pre-coated on
specific spots. Each well contains four spots: one
human TNF-acapture anti body (MSD) spot, one human | FN
acapture anti body (PBL Bi onedi cal Laboratories,

Pi scataway, NJ) spot, and two inactive bovine serum

al bum n spots. The human TNF-acapture and detecti on
anti body pair is from MesoScal e Di scovery. The hunman

| FN-a nmul ti-subtype anti body (PBL Bi onedi ca
Laboratories) captures all |IFN-a subtypes except |IFNa
F (1 FNA21). Standards consi st of reconbi nant human
TNF-a (R&D Systens, M nneapolis, MN) and I FN-a (PBL

Bi omedi cal Laboratories). Sanples and separate
standards are added at the tinme of analysis to each
MSD pl ate. Two human | FN-a detection anti bodies (Cat.
Nos. 2 1112 & 2 1100, PBL) are used in a two to one
ratio (weight:weight) to each other to deternine the

| FN-a concentrations. The cytokine-specific detection
anti bodies are |labeled with the SULFO TAG r eagent
(MSD). After adding the SULFO TAG | abel ed detection
antibodies to the wells, each well's

el ectrochenol um nescent |evels are read using MSD s
SECTOR HTS READER Results are expressed in pg/nmL upon
cal culation wth known cytoki ne standards. Assay Data
and Analysis In total, the data output of the assay
consi sts of concentration val ues of TNF-aor

| FN-a(y-axis) as a function of conpound concentration
(x-axis). A plate-wise scaling is perforned within a
gi ven experinent ained at reducing
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plate-to-plate variability associated within the sane
experinment. First, the greater of the nedian DVSO
w@ DvB@esient rol wel | s) or the experinental backeeDuszho6/034427
(usually 20 pg/nmL for IFN-aand 40 pg/nL for TNF-a) is
subtracted from each readi ng. Negative val ues that may
result from background subtraction are set to zero.
wHRae s prLatgmpm tdi n a gi ven experinent has a reference
conmpound that serves as a control. This control is
used to cal culate a nedi an expected area under the
curye _acros | -platies. in the assay. A platew se
L sc Ifﬂ@mngf%$LPE8%%W%§lated for each plate as a ratio
of the area of the referemégconpound on the particul ar
plate to the nedi an expectied grea for the entire
experiment. The data fr eachhplgpie are then
mul tiplied by the plat i gcaling factor for al
plates. Only data from®l ates \nearing a scaling factor
of between 0.5 and 2.0 (fdt both cytokines | FN-a,
TNF-a) are reported. Data fromplates with scaling
factors outside the above nehtioned interval are
retested until they bear scaling factors inside the
46%ve mentioned interval. The above method produces a
scaRj, aad Bf atdeich inkbereknily tdleued fbmehé pypupltenssiaggefof
the curve. The reference conmpound used is
2- [ 4- ami WElroged hoxynet hyl - 6, 7, 8, 9- t et rahydr o-
a,a-dine%%yéég -im dazo[ 4, 5-c] qui nolin-1-yl]ethano
hydr at e .S, 7 Patent No. 5,352,784; Exanple 91). The
nmedi an exlgewctled area is the nmedi an area across al
plates that are part of a given experinment. A second
scal i ng Y%l so be performed to reduce
inter-experinment variability (across nultiple
experiments). Al background-subtracted val ues are
mul tipli€dRay, a single adjustnent ratio to decrease
experi meng ;,t o-experi nent variability. The adjustnent
ratio is"ﬁéhg?%a of the reference conpound in the new
experi menyrRAHWRGRd by the expected area of the

ref erence conpound based on an average, of previpus
expyi Heviedied BREbasta crausmig plotmkoxsalaleali n ¢ ne
i 1881 ( ' QI Ry H&bRrocyclyl, and
ny SRR B HIE shFARUBG AT, peRlad PEIGRALE BeRrocyclyl an
hetdlveydlehtitybmyt eacinpdwhidh issedubsit@ed de substituted by one or more

1 No-2-eth thyl -6,7,8,9-tetrahydro- , . .
sul e ARG SRS B 5 8RR Shedl i bycroxys

e : 5 1 Y and
hy(g}égag&géérylé ?rylgf}‘,%WIalﬁl‘fglgné)@, RetéiBdiyl Feddibhi910xy) an

area 1's t sum of the nedi an dose val ues
hetbroarylakyeuerggbalogem helpallyk halepkpkyranergapto; nitro; cyano;

heterocyclyl; amino; alkylamino; dialkylamino; and, in the case of alkyl, heterocyclyl, and

wh

heterocyclylalkylenyl, oxo;
Ry, is selected from the group consisting of hydrogen and Cy.4 alkyl;

R; is selected from the group consisting of:
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The m ni num ef fecti ve concentration is cal cul ated
based on the backgroundsubtracted, reference-adjusted

WO e®alors2d or a gi ven experinent and conpound. HREBEUS2006/034427

m ni mrum ef fective concentration (mmolar) is the | owest
of the tested conpound concentrations that induces a
response over a fixed cytokine concentration for the
tested cyipki ne (usually 20 pg/nL for |FN-aand 40
pg/mL for TNF-a) . The maxi mal response is the maxi ma
amount oNBy»@kRae (pg/m ) produced in the

dose-res S C | ete disclosures of the
patentsfgﬁgigﬁéxag%ﬁﬁgﬁts, and publications cited

herei n anNgRiPXMR3Qrated by reference in their entirety
as if each were jindividuall, ed. . Various

o K 5 te3actes fEoma ke EPHR PASISING OF g‘%‘%ﬁéa%t‘m}w%kwﬂﬁm’

arygg%glﬂ%r(ﬂagﬂ?lﬁg Hhd E&el&gglglegg thLeFe% tht% a})l?@?r%[ Alk¥ ¥ hnd

om t he sc spiri I's invention.

alkyriyl@le@ubupshoen ba dptistatiydntetrapted hi torminatedtbiycumylese, hgteroarylene or
intended to be unduly |limtedby the illustrative
hetesG N 5 g %ﬁangg&ﬁﬁq‘%@%&y O, oF FIOH P27 HOURG ¢ hat

sucﬁlg&ggpgﬁ§bﬁad enbodi nents are presented by way of
exanpl e only"wth the scope of the invention intended
t o YWas seleritedefiom the gioyp corsitingiofs set forth herein as
fol | ows. T IS CLAIMED IS: 1. A conpound of the
Formula 1571 wherein: RAand R B are each i ndependently
sel ect ed-Jowmpt he group consisting of: hydrogen,
hal ogen, al %gzl amno, -Rib-0-R1 1, -S-Rl1, and
“N(R9 ) (%92 MRs)i.s sel ected fromthe group consisting
of al kyl _,C(ﬁldg,oxyal kyl enyl ,

-C(Re)-O-,

'O_C(Rﬁ)_:

-0-C(0)-0-,

_N(RB)—Q'a

-C(Re)-N(Rs)-,

-O0-C(R6)-N(Rg)~,

-C(R¢)-N(ORg)-,

-O-N(Rs)-Q-,

-0-N=C(R4)-,

-C(=N-0-Rg)-,

-CH(N(-O-Re)}-Q-Ra)-,

{\N-Q——
R /
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hydr oxyal kyl enyl , aryl, arylal kyl enyl, heteroaryl,
het eroaryl al kyl enyl, heterocyclyl, and
whedoeozsaye! yl al kyl enyl, each of which i s unsubBCT/US10061034427
or substituted by one or nore substituents
i ndependently selected fromthe group consisting of
al kyl ; al koxy; hydroxy; hydroxyal kyl; aryl; aryl oxy;

aryl al kyl eneoxy~_het eroaryl ; heteroaryl oxy;
heteroaryLa}Nyle xy; hal ogen; hal oal kyl; hal oal koxy;
mer capt o; nlm\ yano; heterocyclyl; am no;

al kyl am no; kyl gnindo; and, in the case of alkyl,

C-4 alk FaNTQFEET tedjfromthe group consisting

of : -R4 =R - X- Y-RA- R¥C Y- X-Y-R4, - X-R5, -N(RO-Q R

?, -N(EOX 1°Y1 R4, and -N(RO X 1-R5 ; XIS sel ected
romthe gr consi sting .of al a

al k‘&hWéﬁ%t,eg gfgw STOYR:10 F%%?%/?éﬁ %29292 "SR, F0R)-
het erocycl yl ene wherein the alkylen ; kenyl ene, and

al kynyl ene groups can be optionatVyNi nt upt ed or
term nated by aryl ene, heteroaryl end_

m«ﬂgﬁerocy&@yW@mp dhﬂXBpﬂN@thMyilnterrué%ed by one or

o v e ittty (stiing oy oG s ot &
hyd—fég&gzouﬁ%yl, an@aff@ky-Cy.50 alkylenyl;

Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,

het erocycl yl, and heter cl yI al kylenyl, oxo; Rais
sel ected f) t he grouﬁpgésilstlng of hydrogen and

arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl; alkoxy; hydroxyalkyl; haloalkyl; haloalkoxy; halogen;
nitro; hydroxy; mercapto; cyano; aryl; aryloxy; arylalkyleneoxy; heteroaryl;
heteroaryloxy; heteroarylalkyleneoxy; heterocyclyl; amino; alkylamino; dialkylamino;
(dialkylamino)alkyleneoxy; and, in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
0XO0;

Rs is selected from the group consisting of:
(CH;), (CH,),
—N— C(Rg) —E— S(0), ——V—N/ \A —O—N=/ )
/
Cr/ R \(CHz)b—/ , \(CHz)b./

1

7 , and

2

(CH,),
{\ N—C<Rs>—N\/ 2
R/ (CH,), —

10 .
»

Rs, is selected from the group consisting of:
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-C(Re)-O, -0-C(R6)-, -0-C(O-0, -C(Rg)-N(R8)-
-OC(RB)-N(R 8)-, -C(Re)-N(OR9)-, -0-N(R 8)-Q,

WO QORBEKI 4) -, -CC=N-O-R )-, -CHC NC O Rs) - Q REQF/UY1006/634427
selected fromthe group consisting of -0, -S(0O) O0-2-,
-S(O2-N(Rs)-, -N(R8)-Q, -C(Rg)-N(R8)-, -0-C(Re)-NR

8)-, and ; R' is selected fromthe group consisting

of hydrogen G -20 al kyI f}ydroxy C2- Hylenyl , and

aI kox ﬁh;yl en (QZ! 24 3\ sel ect &d from e group
of

dro al kyl o al kenyl , al kyn aryl,
J/al kyI e Rh, aryl oxy\aﬁldpm})_ep(yldndal ky rqmgny(

he eroaryl, heteroaryl al kyl enyl

hetier 935N 0X Fahenb R conbilkitldhsri-eo mar yenyl . and
heterocycl yl wherern the al kyl, al kenyl, alkynyl

ar yRs 1s&}zylaél¢ylkﬁpleenyl aryl oxyal kyI enyI al kyl aryl enyI ,

het roar oar h

BT 3 DR P BB LB ey Qgplr G etk
hydP&I}ECPRﬁéﬂdeéngE@HMI{@)@DCQQ auqyw@starymlaaamylenyl and

substi tuted one or nore substituents independently
het@ealebﬂed)aﬂkﬁ‘fﬁﬁ»he group consisting of alkyl; alkoxy;

h dﬁofé%@fegt\éh froﬁﬁh@%&@ co_nﬁ@‘!u%% Yogeh%h@gﬁc@l nitro;

X Yy, nerca ryloxy;
aryR@hk(KZ)h@ll&pbeyle, heter oaryl; heteroaryl oxy;

heteroaryl yl ene het roc
al kiMinpglerse E?I&ﬁﬂ%’f& SERsgiRe éﬁém ‘ﬁo)g@yﬂ Qg 2nd
- ﬁthR‘PI .n the case of alkyl, alkenyl, alkynyl, and
deyclyl, oxo; R5 is seI ected fromthe

conal rstselngtedfronﬂﬁa graupseonsistingof-ComS(Ab-2gr r o-luig)-, and -CHy-;
COn35S Sile@hoRind rots \BRiithg' SrABA FROUPCRPE RS-
-8(0)z-, -C(Re)-N(Rg)-W-, -S(0)-N(Rg)-, -C(Rg)-O-, -C(Re)-S-, and -C(Rg)-N(ORo)-;
V is selected from the group consisting of -C(Rg)-, -O-C(Re)-, -N(Rg)-C(Re)-, and
-S(0)2-;
W is selected from the group consisting of a bond, -C(O)-, and —S(O)z-; and
a and b are independently integers from 1 to 6 with the proviso thata+bis<7;

or a pharmaceutically acceptable salt thereof.

2. A compound of the Formula II:

I

wherein:
G, is selected from the group consisting of:
-C(0)-R/,
a-aminoacyl,

a-aminoacyl-a~-aminoacyl,
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R7 is C2-7 alkylene; Ris selected fromthe group

consi sting of hydrogen, Cl-lo alkyl, C2-10 alkenyl,
whgaroi2Ci - 10 al kyl enyl, G -10 al koxy-Ci -i 0 PCT/US2006/034427

al kylenyl, aryl-C -io al kylenyl, and heteroaryl-C 1-10

al kylenyl; RO is selected fromthe group consisting of

hyldrogegéand al Eyl Riois C3-8 alkylene; Ais

sel ecte ®-Rhe group consisting O-CH2-, -O5

-C(O -, é?% g and -NCQR4)S A is selectedfrom

t he group](ObN{Ré)lR'ng of -0-, -S(00-2-, -NCQR)-,

and - CHz- Igg sRseI ected fromthe group consisting of

a bond, %( YR o(R6)-C(R 6)-, -S5O 2-,

-CQ(Rs) - N@q 0)%9,2-N(R8) -, -C(Re)-O, -C(Re)-S-,

and -C(Re) - @} Vis selected fromthe group

conS|st|1€é{(@rC1-4 IS8, -0-C(R 6)-, -N(Rs)-C(Re)-, and

-S( 0 2- C&S}N‘[S S | ected fromthe group conS|st|ng of a

bond, - 2228{q -S(0) 2-; and a and b are

|ndepend@1{@—13m egers from1l to 6 with the prow so
that a + b 1s < 7; or a_ pharmaceuticall

sal R’ anddyese lndzpef)&ie%@hﬁ‘é?ﬁﬁﬁ fsemthe crepp 1|ng SR 1- 10 alkyl,
Cs. %%?.B% 1%1 p@en}Llsarfdslge%‘z‘:*legacfn PWHidHemay B ﬁnﬁ%’tﬁh&ﬁ'o@ Quisttituted by
one2or e @alﬁwﬂtutanta md&pmdyht,ly @ Opedrem, the goap cpysieting of halogen,
hydr(%gfj lr\lq{%o I§%ano gaHr{)%, C?.((g 9@8&4 alkoxy, aryl, heteroaryl, aryl-Cy.4 alkylenyl,
heteroaryl-C .4 alkylenyl, halo-Ci.4 alkylenyl, halo-C;.4 alkoxy, -O-C(0)-CHs,
-C(0)-0-CHj, -C(0)-NH;, -O-CH,-C(0)-NH,, -NH, and —S(0),-NHa, with the proviso
that R" can also be hydrogen;
o-aminoacyl is an a-aminoacyl group derived from an amino acid selected from
the group consisting of racemic, D-, and L-amino acids;
Y is selected from the group consisting of hydrogen, Ci alkyl, and benzyl;
Y, is selected from the group consisting of Cy.¢ alkyl, carboxy-Ci.¢ alkylenyl,
amino-Ci. alkylenyl, mono-N-C.¢ alkylamino-Ci.4 alkylenyl, and
di-N, N-C . alkylamino-C;.4 alkylenyl;
Y, is selected from the group consisting of mono-N-Ci.¢ alkylamino,
di-N, N-C ¢ alkylamino, morpholin-4-yl, piperidin-1-yl, pyrrolidin-1-yl, and
4-Cy.4 alkylpiperazin-1-yl;
R, and Ry are each independently selected from the group consisting of:
hydrogen,
halogen,
alkenyl,
amino,
-Ri,
-O-Ri1,
-S-R;j, and
-NRoa)(R11);
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-CH(CCi -4 al kyl ) YO, -CH2Y2, and -CH(CH3)Y2; Rland R

are i ndependently selected fromthe group consisting
w@r@1/03029al kyl , C3-7 cycl oal kyl, phenyl, and bee®yE2006/034427

each of which may be unsubstituted or substituted by

one or nore substitutents independently selected from

the group consisting of hal ogen, hydroxy, nitro,

CYRQis c@?ixﬁ’om e Qroﬁf) Eéfﬂsm‘cl@g off al%&i‘ @Hdéxyﬁkyllamyl

heter oaryl, yl-Ci1-4 héet er oar yl -
hydad¥gylketeny], afbdl wﬁm@y&eml mptemyyl heterioacytalleylanydy b@é@@ycyclyl and

hetezociy(:cg? 1j n}gl ngo?mch g@&jubg{lw%_ﬁi Or \ﬁh?%ﬁl{t%‘b% one ot more

sub‘éthﬁéntﬂnd@ﬁdhd@ht%osél’&té&’ﬂélﬁQl@'lgroap avhsiiag i alksl; afkoxy; hydroxy;
a-am noacyl group derjived froman am no acid sel ected
hydrexymkyhery @ruipw@ﬁ@fﬂ%kylﬁ@wé% hetgsearyk hetoroard@¥ys| - ami no

|
el o RGN MBSO OBRL Ty
hetérb@yo@)floatﬁm@pﬁlkyﬁtnmtg didlk@hmirek kl)d in therchsexgf-alk38, heterocyclyl, and
al kyl en am no- -4 al kyl enyl, nmono-N-GCi -6

het%rp%gﬂba <W@mz:119210=a| kylenyl, and di-N N-C] -6
al ky| amidQadd o tﬁ% Eﬁéluﬁ %MlllSlstl\ﬁ io$ h§&lo§9ﬁ adi €. P&Hk}tlhe

group consi sting -6 al kylam no, di-N,NQ
-6 Rl is;sbhnﬂedo?ronnﬁlegnmm wndlsgnhg ofbl peridin-1-yl,

pyrroli dilg‘- 1-yl, and 4-G -4 al kyl pi perazi n- 1-y| ;
RAand RB dre each independently selected fromthe
group comtl ng of: hydrogen, hal ogen, al kenyl,

am no, - ~S-Rn, and
-X—Y Ry,
-X-Y-X-Y-Ry,
-X-Rs,
-NR/)-Q-Ry,
-N(R;")-X;-Y1-Ry4, and
-N(R")-X1-Rsq;

X is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or more -O- groups;

X, is Ca.p0 alkylene;

Y is selected from the group consisting of:

-0-,

-S(0)o-2-
-S(0)2-N(Rg)-,
-C(Re)-
C(R)-O-,
-0-C(Re)-,
-0-C(0)-0-,
NRs)-Q-
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-N(R9 )(Rn );Rn is selected fromthe group consisting
of al kyl, al koxyal kyl enyl, hydroxyal kyl enyl, aryl,
waeoplzabdayd enyl , heteroaryl, heteroaryl al kyl enyPCT/US2006/034427
heterocyclyl, and heterocyclylalkylenyl, each of which
i's unsubstituted or substituted by one or nore
subsyltyentsfindependently sel ected fromthe group
consi sti_ f <yl ; al koxy; hydroxy; hydroxyal kyl;
aryl ; ar?ﬁ%ﬁTﬁﬁgrylalkylengoxyy hetgroa¥yl; yar
het er oar-@LO&s)-N{Bg ey oar yl al kyl eneoxy; hal ogen;
hal oal kyl_; habéﬁigoxy; nmercapto; nitro; cyano;
heterocyE¥§OT 9; al kyl am no; dial kyl ami no; and, in
t he caseogﬁpg?kyj, het erocycl yl , and
het erocycl yl'al kyl enyl , oxo; Ris selected fromthe
gr?uptcgﬁ?Ngﬂﬂhgnof hydrogen and Cl1-4 alkyl; R is
sel ected {r. group consisting of: -R4, -X-R4,
- X- Y- R4,'C-(>ﬁ@%-;$2 R4, -X-R5, - N(gR 10Q R4, -N(ROX
1- Y1- R4, cidNXOLRg)S@IRgyt ed from the group consisting
of al kyl ene, _al kenyl ene, al kynyl ene, aryl ene,
het eroaryl€ne,j and heterocyclyl ene wherein the
al kyl ene, {al kenyl ene, and al kynyl ene groups can be
optional | y» Rpterrupted or term nated by aryl ene,
het eroaryl ene or heterocyclyl ene and optionally
i nt er r upt-ed-0OfR, vor nmore -O groups; X is C2-20
al kyl ene; ijs g;ﬁécted fromthe group consisting of:
-0, -5(0 0-2R;#S(0 2- N(R8) -,

RN

N—C(Rs)—m
o Jrem

10 .
9

Y, is selected from the group consisting of -O-, -S(0)o.2-, -S(0),-N(Rg)-,

'V—NC\F

N(Rg)-Q-, -C(Re)-N(Rg)-, -0-C(Rs)-N(Rg)-, and R,

R,'is selected from the group consisting of hydrogen, Ci.50 alkyl,
hydroxy-Cs.p0 alkylenyl, and alkoxy-Ca.20 alkylenyl;

Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,

heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups

can be unsubstituted or substituted by one or more substituents independently selected
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-gR6)-, -(R6)-O, -0-(R6)-, -0-C(O-0C,
-N(R8)-Q,-C(R6)-N(R8)-, -O C(R6)-N(R8)-,

WO GORO81MY OR9) -, -0-N(Rs)-Q, -0-N=C(R 4)-, PCT/US2006/034427
-CHC-NC-ORg)-QR4)-, Yi is selected fromthe group
consisting of -0-, -S(0)o-2-, -S(O2-N(R) -,

-N(R8)-Q, -C(Re)- N( R8)-, -0-C(Re)-N(R 8)-, and ;
bal dﬁé]@zﬁl@@x halogen;
frm?sthé gtﬁ?txz& I%fngre C{;l gﬂl%i&kﬁfﬁ} faqky;g%a@a i%xy_ 85 g
mtmt kydrexwlmeréapm,&yam myledymmehﬁimgpy,d@t%@@ﬂ, ng of
al k

e 5 RSSO, P el Wi daotamin:

(duil!%?lﬁﬁa‘ilﬁi’)éﬂkyleﬂ&ix‘?r a1, YA flekeidedPllkyl, alkenyl, alkynyl, and heterocyclyl
het er oar yl oxyal kernyI alkylheteroarylenyl and

OXdiet er ocycl yl wherein the al kyl, al kenyl, al kynyl
ar yi{ 1565"6}/ l c{nﬂ% ro‘ﬁ{%/c}(ngféﬁﬂ‘%@“ enyl, al kyl aryl enyI
a

het €7 oar ero

het er oar yI oxyal kyl enyl ‘(eﬂl-lg)g/\%et er oar y)/éﬁbli)a \and

—?&@@gwﬁ'h§NMp&ﬁa beunumﬂ}wﬁgdor A
ubstitute y one or supsti t uent dependent |y
sé$éitedfroﬁ?the group @ﬁ%wstbng of aIQbe’g?kem#
hydr oxyal kyl ; g? oal kyl ; hal oal koxy; hal ogen; nitro;
Xy; mer é Tgyano; aryl; aryl oxy;

-i%??T&IK&?én Xy; heAeroaryI; het er oar yl oxy;

eyoaryl al ?Eegﬁy; het erocycl yl ; am no;

di a

Yyl am no; yl am' no; (dial kyI am no) al kyl eneoxy;
and in the f al kyl L keny al kynyl , and
het gﬁ@éﬁ%lF‘i}Fg eﬁrqug CQE?IgtB}ge “from the group

consi sting of R5a is sel&_ﬂ ed from t he @Hgy
(CH),
, and \(CHZ)b/

R / ’ (R/ , \(CHZ)b-/

Ry is selected from the group consisting of =0 and =S;

Ry is Cy.7 alkylene;

Rg is selected from the group consisting of hydrogen, Ci.10 alkyl, Cy.10 alkenyl,
hydroxy-Ci.1¢ alkylenyl, Cy.19 alkoxy-Ci.10 alkylenyl, aryl-Cy.1o alkylenyl, and
heteroaryl-Ci.1o alkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Ry is Cs.galkylene;

A is selected from the group consisting of -CHy-, -O-, -C(0)-, -8(0)o.2-, and
—N(-Q-R4)-;

A’ is selected from the group consisting of -O-, -S(O)o.2-, -N(-Q-R4)-, and -CH,-;

Q is selected from the group consisting of a bond, -C(Re)-, -C(Rg)-C(Re)-,
-S(0)2-, -C(R)-N(Rg)-W-, -S(0)2-N(Rs)-, -C(Rg)-O-, -C(R¢)-S-~, and -C(Rg)-N(ORo)-;

V is selected from the group consisting of -C(Re)-, -O-C(R¢)-, -N(Rs)-C(Rs)-, and
-S(0)2-;

W is selected from the group consisting of a bond, -C(0O)-, and —S(O),-; and

a and b are independently integers from 1 to 6 with the proviso thata+bis <7;
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Ris selected fromthe group consisting of =0 and =S;
R7 is C2-7 alkylene; Ris selected fromthe group
weongiostieng of hydrogen, Cl-10 al kyl, C2-10 al R&€nys2006/034427
hydr oxy-C -i oal kyl enyl, C -10 al koxy-GC -10 al kyl enyl
aryl-C 1-10 al kyl enyl, and heteroaryl -G -io al kyl enyl;
Ris selected fromthe group consisting of hydrogen
or @EHarﬁlaKédtfcal'ﬂ' &&?ta@% sﬁltﬂidfédfene A is selected from
the group conS|S|ng - , -0, -C(O-, -5(0OO0-2-,
and -Nt-Q R4)-; A is sel ected fromthe group

congys tcé)ling%ur*dror salt f §Q% 9 fhierein Oy t%l é}léptﬁ‘fd fr@i@(%he Q_lap CO&IStlng

"is ser grolp consis
of -@O?ﬁi'a-amﬁ(d?@) r@(:ﬁ@émd -C(8)-0-R:., C(Rg) N(Rs) - W,
-S(O 2-N(R8)-, -C(Rg)-O, -C(R6)-S-, and
-C(Re) - N(CR9) Vis sel ected fromthe group
con o C(R 6)-, -N(Rs)-C(R6)-, and
4 S(%%Hﬂ&?l gfghg( I ect Iel%iflrtﬂ(r)om t he gr oup consi sti ng of a
bond, -C(O -, and -S(O 2NH,and a and b are

independently i ntegers f to 6 wwth the proviso
that a + bis < 7;0r a ar c,\)suoL-@IIy accept abl e
salt thereof. 3. The o or salt of claim2

wherein Gl is selected®fromthe group consisting

OF-C(O-R 1, a-anino-C2-1Rsacyl™ and -C(O-ORL. 4. A

conmpound of the Forrmula I11: L wherein: & is

sel ected fromthe group consi! ting of: -X2-C(O-R,
wHhareydi noacyl, a-am noacyl - a-am noacyl, -X2-C(O -0 R1,

G, is selected from the group consisting of:
-X,-C(0)-R,
a-aminoacyl,
a~aminoacyl-a-aminoacyl,
-X,-C(0)-0-R,
-C(O)-N(R"MR', and
-3(0)2-R;
X is selected from the group consisting of a bond; -CH,-O-; -CH(CH3)-O-;
-C(CHj3),-0-; and, in the case of -X,-C(0)-O-R', -CH,-NH-;
R' and R" are independently selected from the group consisting of Cy.1o alkyl,
Cs.7 cycloalkyl, phenyl, and benzyl, each of which may be unsubstituted or substituted by
one or more substitutents independently selected from the group consisting of halogen,
hydroxy, nitro, cyano, carboxy, Ci.¢ alkyl, Ci.4 alkoxy, aryl, heteroaryl, aryl-C;.4 alkylenyl,
heteroaryl-C .4 alkylenyl, halo-C .4 alkylenyl, halo-Cy4 alkoxy, -O-C(0)-CHs,
-C(0)-0-CHs, -C(0)-NH;, -O-CH,-C(0)-NHoy, -NHj, and —S(O),-NH,, with the proviso
that R" can also be hydrogen;
o-aminoacyl is an a-aminoacyl group derived from an amino acid selected from
the group consisting of racemic, D-, and L-amino acids;
R, and Rp are each independently selected from the group consisting of:

hydrogen,
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-C(0)-N(R")R, and -S(O 2-Rl; X2 is selected fromthe
group consisting of a bond; -CH2-O; -CH(CH3)-0O;

WO g(odeis8129 O-; and, in the case O-X2-C(O - O R PCT/US2006/034427
-CH2-NH; R and R' are independently selected from
the group consisting of G-10 alkyl, C3-7 cycloal kyl,
phenyl, and benzyl, each of which may be unsubstituted
or substﬂaq gd by one or nore substitutents
i ndependent y sel ected fromthe group consisting of
hal ogen,alkgngt,oxy, nitro, cyano, carboxy, Cl1-6 alkyl,

C ~al koxy,. aryl, heteroaryl, aryl-C -4 al kyl enyl,
heteroarfivﬂ‘l i -4 al kylenyl, halo-C -4 al kyl enyl,
hal o-C .4, al koxy, -0-C(Q-CH 3, -C(O -0 CH3,
-C(O - NH2 0CI—|2C(O) NH2, -NH2, and -S(O 2-NH2,
with the'CbRan so that R' can al so be hydrogen;

a- am noagy dk ?n AN a-aninoacyl group derived from an
amino acid Selected fromthe group consi sting of
racem c,-NiRp,)@ue); L- am no aci ds; RAand RB are each

S o se bR Sah S IS LRSS °F
hyd]rmI(Tﬁﬂlgr n? %?}frl &r?l‘élkylgﬁfl '&te?&hgph@@rcfafy%‘lkﬂ%ﬁylghété@cyclyl and

co al ’koxyal

hetblxodyahdyﬁdylewle rgdh, ofamlybh 1samyms|tlla5t¢cbwubstﬁ@t6é b g jor more

subELSB Sy RESH, Bt BELSRERSRE i bt o
A b L oy s oy,
hetlgﬂrg)lawrl)allcﬂbw;,, hflggpnphaloalkyly h@}g@lgpwmgergq,m nslté? ﬁ%’/@g&

hete ro%ycﬁgflk Xm?n%e gﬁ(&lanﬂ% ecflgl%%}n’mcp %@ NRAYLQXYE alkyl, heterocyclyl, and
heterocyclylalkylenyl, oxo;

Ry, is selected from the group consisting of hydrogen and Ci.4 alkyl;

R, is selected from the group consisting of:

-Ra,

-X-Ry,

-X-Y-Rq,
-X-Y-X-Y-Ry,

-X-Rs,

-N(R;")-Q-Rs,
-N(R1")-X;-Y1-R4, and
-N(R;")-X1-Rsa;

X is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or
heterocyclylene and optionally interrupted by one or more -O- groups;

X is Cypp alkylene;

Y is selected from the group consisting of:

-O-,
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het er oaryl al kyl eneoxy; hal ogen; hal oal kyl; hal oal koxy;
nmercapto; nitro; cyano; heterocyclyl; am no;

wa@bdylozteno; di al kyl ami no; and, in the case ofPGi/kg1006/034427

het erocycl yl, and heterocyclyl al kyl enyl, oxo; ROa is
sel ected fromthe group consisting of hydrogen and
Cl-4 alkyl; R is selected fromthe group consisting
of: -R4,_ )OF§4, -X-Y-R4, -X-Y-X-Y-R4, -X-R5,
-N(RlOQSEQ 7 -N(RO-X 1-R5 ; X is selected fromthe
group coigOtNRp)of al kyl ene, al kenyl ene, al kynyl ene,
aryl ene, ﬁté)er oaryl ene, and heterocyclyl ene wherein

t he al kyl ,> al kenyl ene, and al kynyl ene groups can be
opti onal JQ(Riépge,rrupt ed or term nated by aryl ene,

het eroaryl ene or heterocyclylene and optionally

i nt errupt@€®By)-0one or nore -O groups; Xi is C2-20

al kyl ene, jéﬁ.bi-oss-el ected fromthe group consisting of:
-0 - %  2- N(R8) -, -C(R6)-, -C(R6)-O,
é§>-C(R EINRg-Q-C( O -0, -C(R6)-N(R8)-, -0-C(Re)-NR

-C(Re)-N(Rs)-,
-0-C(Re)-N(Rg)-,
-C(R¢)-N(ORy)-,
-O-N(Rg)-Q-,
-O-N=C(R4)-,
-C(=N-O-Rg)-,
-CH(-N(-O-Rg)-Q-Rs)-,

, and

N—C(RG)—m‘
€=,

10 .
’

Y, is selected from the group consisting of -O-, -S(0)o2-, -S(0)2-N(Rs)-,

_V_N/\F

\ Rio

N(Rs)-Q-, -C(R¢)-N(Rs)-, -O-C(Re)-N(Rs)-, and ;

R,'is selected from the group consisting of hydrogen, Ci.20alkyl,
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-C(R6)-N(OR9)-, -0-N(R 8)-Q, -0-N=C(R 4) -,

-CH(-N(-O-R8)-QR4)-, Yi is selected fromthe group
w@oemsjstigng of -0-, -S(0O0-2-, -S(O 2-N(R8)-, PCT/US2006/034427

-N(Rs)-Q, -C(Re)-N(R8)-, -0-C(Re)-N(R 8)-, and ; R

Is selected fromthe group consisting of hydrogen,

G -20 al kyl, hydroxy- C2- 2oal kyl enyl , and al koxy- C2- 20
hyafdxylcezﬁyhlkyBﬂyll &&ﬁl{@@ﬁ-egzofaﬂ@ﬂedyhe gr oup consi sting of

hydr ogen %/ | kenyl, al kyny

ar y ik $s @ﬁ rmartb(r éB@}laICR%WéWﬂIOf hﬁdn@gﬁrara%%mlkenyl alkynyl, aryl,

SR o BRI BB S o ey,
hetemaeyloxy.dkyhnyummhaemeylaiymm hatel«myy]yl Wabfe;mwe alkyl, alkenyl,

all%ré%/L 'agfz,r%yla &Qf 9/’9’ Q%(né Jla%?%nyl %(l—‘:tlé olau‘?yrlyI enyl,
hefé%a@ﬁlﬁﬁk&léh?l’( }ﬁ@ﬂei‘dékﬁ&)(}l'alkﬁérbl' |aﬁl@l§é’t%5ﬁ9'l§&l/ land 8Brocyclyl groups

het et ocycl §yI' groups can "be “unsubst it uted
cag b QnSUbsmtatsbdlw sabrtitied hyppee M&telsubﬁéﬂu@ts mdamddam delected

S B b py RS R Hdod T g ERpEKy: hatogen;
nitay. &y aveXy; feFcapiet @yan@}’ﬁS}D ,ar}aé)y}l aryMIky1ed6xy; heteroaryl;
ar yI al kyl eneoxy; heteroaryl; het’er oar yl oxy

hetesqasylony; Wemrwy]@}i@&woxm @p’@rqyyg]cyl ang,mllﬁsdammo dialkylamino;
[ Vi ) eneqgx
R AT BB Y AIG: o P, ALAR A S byt
oxbet erocyclyl, oxo; R5 is selected fromthe group
consj sting %i Rba i s sel ected from t he group
congysds ?eﬂ%ft fromytpe @@RB)’ODSIQQHE@ is selected fromthe
group consisting of —O . R7 is C2- ?;l—ﬁi kyl ene; R
thcted\l—f—rsomthﬂ up co Si sicbq%:tg hy r\ogen
C% J9 al kyl(, C;Q 10 aI k yI hy#r oxy:- i oal Ienyl
C1R10 aI,koxy C -i gal kyl ﬁw -/éryl . i O(GH eyt enyihg and

{\N C(R N/ \
R/ \CHZ)b

10 .
)

Rs. is selected from the group consisting of:

(CH,), (CH,),
N—oR) NSO, ), I
(R7/ , R7/ ’ \(CHz)b"/,and \(CHz)b/;

R is selected from the group consisting of =0 and =S;

Ry is Cy.7 alkylene;

Rg is selected from the group consisting of hydrogen, C;.j9 alkyl, Cy.10 alkenyl,
hydroxy-Ci.1¢ alkylenyl, Ci.1o alkoxy-Ci.;p alkylenyl, aryl-C;.jo alkylenyl, and
heteroaryl-Cj.jo alkylenyl;

Ry is selected from the group consisting of hydrogen and alkyl;

Ryg is Cs.g alkylene;

A is selected from the group consisting of -CHs-, -O-, -C(0O)-, -S(O)¢-2-, and
-N(-Q-Ry4)-;
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heteroaryl -Ci -io al kylenyl; Ris selected fromthe

group consisting of hydrogen and alkyl; Riois C -
wa@bdoylzsieg A is selected fromthe group consi SBECTIYS2006/034427

O-CH2-, -0-, -C(O-, -S(0O0-2-, and -NC-QR4)-;A is

sel ected fromthe group consisting of -O, -S(0OO0-2-,

-N*Q R 4)-, and -CH2-; Qis selected fromthe group

' f Q- -CH,-;
COC?SRSLe ﬁéﬁ[&%‘tg‘a—ﬂ&n _ oup EKI\IIBEgng of @R@@&?&)N( C%:Si-(?lfd CHa-;
6

and Q @(sdgytemgfmyhe grqm @néléﬂna:@feajbqndo B Rak> i

-S@?—%é&éﬁg{;ﬁ@ sel g@ B @%%ﬁgy gr ougﬁ @oné&ltR gé)o

bond/ iss€le€ed froanthe-gB§up) codsistimnel L (REH, -0-G(R)-, -N(Rg)- C(R(,) and
ndependently integers froml to 6 with the proviso
St a +bis < 7; or a pharnmaceutically acceptable

sal t | aiqm -
T L T
a amiand b@2e Endapétdamw J,nt@rsgfairk drtoylwith the proviso thata+ b is <7;

al ko rbon %‘Plaﬁ& aI kyl car barmoyl . 6. The
or GBI BATL AFEPBPISHY BHhor of i o 3 through 5
wherein RAand RB are independently selected fromthe

group consisting of hydrogen, -Rl 1, -0-R 11, and
5. NH e comppeichomryalt Oif $ aamélwherqn linly selrgiecdfigm, the group consisting

o ARSI PR SO TR PnS b Lo,

hydrogen and G -5 al kyl, and RB is sel ect ed fromthe
grou conS|st|ng of G - 5a|k|, -0-G -4 al kyl,_ and
e compapid, pr. salf of TR oR Tt 1ohranghs whergingaAnd Rs are

f
S T AL g SR, i i
wisadih Rof isallailralkoxwhikylnpl, BAaydtioBBllglenybach net hyl . 11.

The conpound or salt of any one of clains 1 through 10
wherein R is selected fromthe group consisting of:

7.~ R4 The compound or salt of claim 6 wherein Ry is selected from the group consisting
of hydrogen and C;.s alkyl, and Rp is selected from the group consisting of C;.salkyl,
-0-C.4alkyl, and -NH-C 4 alkyl.

8. The compound or salt of claim 7 wherein R, is hydrogen.
9. The compound or salt of claim 8 wherein Rp is Cy.5 alkyl.
10. The compound or salt of claim 7 wherein R and Rp are each methyl.

11.  The compound or salt of any one of claims 1 through 10 wherein R is selected
from the group consisting of:

-Ry4,

-X-Ry,

-X-Y-Ra,

-X-Y-X-Y-R4, and

- 107 -



10

15

20

25

30

-X-R4, -X-Y-R4, -X-Y-X-Y-R4, and-X-R5. 12. The
conpound or salt of claim1l wherein RLis -R4 or

WO 200R028128. The conpound or salt of claim 12 Wher/B852006/034427
-X- is HHH3CH3C CH2 _ (CH2)2 _5.CH(CH3)-, -(CH
B-, or -(CH2) 14. The conpound or salt of claim12
wherein RL is selected fromthe group consisting of
aryl -G -%Z-Rlkylenyl and heteroaryl-C -4 al kyl enyl,
wherein the aryl or heteroaryl group is unsubstituted
or substituted by one or nore substituents

e e B ST AR o RS oy
hal ogen, nitro, hydroxy, nercapto, cyano, aryl ,
I5het AP AP PAIR PRSP dRaBEEr S amno.

algkyl am n di al kyl am no, and
“(ghalkyl'am™no) al kyl eneoxy. 15. The conpound or salt of

off o SeCunera st T b eI o Tl o

i ndependently selected fromthe group consisting of
al kyl , al koxy, hal oal kyl, hal oal koxy, and hal ogen. 16.
14The B@mpmnandwr o] qf ctﬁﬂmdaawhﬁre;ns Rmmaa?eéwtchfr@rs tlnﬁemyp consisting

of %érl ragcsrie erl]nzdy hetterf)?rgh ﬁlﬂ; %lﬁglnﬁ}(f:l 1n t%; ﬁ{}?teroja_@d group is

unﬂ‘tﬁtlﬁl@émtmﬁstﬁﬁte& &l lon®br fosd mbéti’tuléﬁw Irﬁlle erfdénilp selected from the
pyridi n-3-yl nethyl, isoxazol-5-_ ylne K
groupseasistingofalied ﬁligpxy, hydroxyalkyl, haloalkyl aloalkoxy, halogen, nitro,

hy%*f% (o/’r ’%ﬁ’gﬁ‘;r &’s gi"{ar% ?%%p%r@% %%g%’ﬁ%f%g d%e{ef}oaéy gy

he&ad)d’rylaﬂcytdnamm, hitevdegclel, mnmfitio, iakkylakaide Fdfialkﬂ@mlﬂ'd] and
oun r salt of ciaim19 wherein Ris
(d1a %F? /AeO%(-0) 2- C1. 3al kyl . 21. The conpound or
salt of cl a| m 19 wherein RL is 22. The conpound or
salt of claim19 wherein Rl is -Ca-sal kylenyl-NH QR .
1523. Thkeompopoliocsabrof shiim 1dfwhelrein i 2s tengyl, 2hickihie nesubsi@uted or

substitatd 1921 ohe Sk b subSituents independently selected from the group consisting
of alkyl, alkoxy, haloalkyl, haloalkoxy, and halogen.

16.  The compound or salt of claim 15 wherein R; is benzyl or 4-fluorobenzyl.

17.  The compound or salt of claim 12 wherein R; is tetrahydro-2 H-pyran-4-ylmethyl.
18.  The compound or salt of claim 12 wherein R; is pyridin-3-ylmethyl, isoxazol-5-
ylmethyl, isoxazol-3-ylmethyl, [5-(4-fluorophenyl)isoxazol-3-yljmethyl, or [3-(4-
fluorophenyl)isoxazol-5-yl]methy]l.

19.  The compound or salt of claim 11 wherein R; is -X-Y-Ra.

20.  The compound or salt of claim 19 wherein R; is -Ca.salkylenyl-S(0),-C;.salkyl.
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-C(O-NH and R4 is G -6al kyl. 24. A pharnmaceuti cal

conposition conprising a therapeutically effective
wa@pmanesied a conmpound or salt of any one of clBCTES2006/034427

1t hrough 23 and a pharnaceutically acceptable carrier.

25. A nethod of inducing cytokine biosynthesis in an

ani mal conprising adm nistering an effective anount of

21.?hg?%%i§#ﬁ?£ou%ﬁ0§§$lf0f)élaiﬂ{W9.%§reﬁ“@f.ﬁs 1 through 23 or

ceuti1cal conposition of claim?24 to the
ani mal/—R6. A nethod of selectively inducing the
—bPdsynt hediQdt, | FN-ai n an ani mal conpri si ng
adm ni ring an.effective anmobunt of a conpound or

salt of any one clains 1 through 23 or the
phar maceuti cal conposition of claim?24 to the animal.

22.27- The E@ﬁm&gqﬁ shik 68¢1hY 1 Awhbred R isSER58ly18nd NIU)-Rg!
conprising admnistering a therapeutically effective
anount of a conpound or salt of any one of clains 1

th h 23 th td it | ai
234 Thewibufiaest BRI ERE K R TRIT IG(Pa bre ' ™
-C(@)3eRSehd R, AT, 3RIkYRI conprising administering a

t herapeutically effective anount of a conmpound or salt
of any one of clains 1 through 23 or the

phar, eut i [ L » ' : ol ;
240 ARG GBh CORBATI b Ctp s S b Quiy Bt hount of a
corhpeundrir Ralk 02shy dhenadichuinls dfthrongta?3 ad apheopkagically acceptable

di sease in an aninmal conprising adm nistering a
Carflger apeutical ly effective amount of a conpound or salt

of any one of clains 1 through 23 or the

phar maceuti cal conposition of claim?24 to the animal. .
25.30. AAnathbhoflimdlucing eztoking béosyathpsis it arcardingbepgeprisingafiministering

api mal conprising adm.ni stering a therapeutica
on ePe b TR EOTBIO0 O WY s SIAPS DS 31 br e
phéhAb&Rich] ddMsalbnT Rimtdago Bami@sieut i cal conposition
of claimz24 to the aninmal; and selectively inducing

the biosynthesis of IFN-ain the aninal.

26. A method of selectively inducing the biosynthesis of IFN-o. in an animal
comprising administering an effective amount of a compound or salt of any one claims 1

through 23 or the pharmaceutical composition of claim 24 to the animal.

27. A method of treating a viral disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of any one of claims 1 through 23

or the pharmaceutical composition of claim 24 to the animal.

28. A method of treating a viral disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of any one of claims 1 through 23
or the pharmaceutical composition of claim 24 to the animal; and selectively inducing the

biosynthesis of IFN-a in the animal.
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29. A method of treating a neoplastic disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of any one of claims 1 through 23

or the pharmaceutical composition of claim 24 to the animal.

30. A method of treating a neoplastic disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of any one of claims 1 through 23
or the pharmaceutical composition of claim 24 to the animal; and selectively inducing the

biosynthesis of IFN-a in the animal.
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