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WD 2007/ 075468 PCT/ US2006/ 048017 SUBSTI TUTED

| M DAZOQUI NCLI NES, | M DAZONAPHTHYRI DI NES, AND
WORVDAZEISYRI DI NES, COMPOSI TI ONS, AND METHODS 5PCROS3)06/048017

REFERENCE TO RELATED APPLI CATI ONS The present

invention clains priority to U.S. Provisiona

Application Serial No. 60/751,392, filed Decenber 16,

2005, which is incorporated herein by reference.

BACKGROUND 10 Certai n conpounds have been found to be

useful as immune response nodifiers (IRMs), rendering

themuseful in the treatnent of a variety of

qu dﬂ; nee%Df or c'lgﬁ np%m t tﬁtgg &%Tﬁ({ﬁﬁﬁﬁqu "AND

rmdul atIMEDdZOPYRIDINESs WMEQSWIONS;JANDMMHODS

cyt oki ne bi osynthesis or other neans. 15 SUMVARY OF

THE I NVENTION It has now been found that certain

subst i t ut@ROBS RBFEREDICE TORBLAARD APPLICATIONS

H- i Sggezstsgtzllfngg thr)F c}alﬂ%g{?ﬁﬁé’? FJdSI': gPergl/%yolnngpgﬁgétio}l Serial No.
60/761,398, Dtetl Edcatmpei 06,12005 WvHiRRA§ thcdrpdrbtdd hERaPBY Riftiediae

s, and 1H—|n1dazo[4 5-c] pyridines nodul ate cytokine

bi osynthesis. In one aspect, the present invention

provides 20 phar maceut iERCKGR®ONIHI ons conprising a

pharmaceutical |y acceptable carrier in conbination

wi Csrtain gpanpgyeds have bsendppad tq heusehepastimetung resnepsumgdifiers

| (IRJ\@;) Fe%ﬂ@ﬁﬁ@tﬂem {léeﬁlll 11121‘1'16 tr!:eltlnen{ yf a l/é@ety }4& dg()rd\é% %owg{/ég there

cont(mg; Fﬁ lg_e 1r11q_rest in and a need for compounds that have the ability to modulate the

immune response, by induction of cytokine biosynthesis or other means.

SUMMARY OF THE INVENTION
It has now been found that certain substituted 14-imidazo[4,5-c]quinolines,
6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolines, 1 H-imidazo[4,5-c][1,5]naphthyridines,
6,7,8,9-tetrahydro-1H-imidazo[4,5-c][1,5Inaphthyridines, and 1H-imidazo[4,5-c]pyridines
modulate cytokine biosynthesis. In one aspect, the present invention provides
pharmaceutical compositions comprising a pharmaceutically acceptable carrier in

combination with a therapeutically effective amount of a compound of Formula I, II, Ila,
II1, IV, IVa, V, or Va:
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wherein R, Ry, Ria, Rz, R3, Rag, Ra, Rp, Ra, Ry, X', X, X", n, and m are as defined

below; or pharmaceutically acceptable salts thereof.
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>>R2 NRBRA R1 Va 15 wherein R Rl, Rya, R2, RS,

R3a, RA, RB, RAC, RB', X, X', X'', n, and mare as
waledornzdes bel ow; or pharmaceutical |y accept abl BCHEE1086/048017

thereof. -2 WO 2007/075468 PCT/ US2006/ 048017 The

conmposi tions conprising conpounds or salts of Fornul as

[, 11, Ila, 111, 1V, IVa, V, or Va are useful for

nmodul ating cytokine biosynthesis (e.g., inducing the

bi osynt hesi s or production of one or nore cytokines)

and ot herwi se nodul ate the i mmune response when

adm ni stered to ani.na

|s. The abili | at
oy Rs ko mwobtgus ARt FRegompRaedy srenlrh ab SolRih E Gt It v
IVa, V/ortVealehfRafulEst mofulatin@ titekine diosyatidsisi(egs isdictingthe
. viral diseases and neoplastic diseases that a .
biosypibsHs A% PRASUEROR AR PG PGS HIGKIPFR 2p éWISFé%%ﬁ%‘S thg ipmune

respoROVRE! adifRBtéred i) BniRi-3S STke ABINGNbIrAGIAAIE @y koM bieSynthesis
compounds of the Formulas |Ila, I1l, IVa, and Va, .and.

makep Heremessitiona ussfub s betizesinecns of p yarigiyof gpndifigng such as viral
_ ot o . .

aiscn b GoRTAREYpchbuBl BRSpRUEN, L eyl sy had
respohseeati ng a viral disease in an animal, and/or treating

a ;_neopl ast | | S I ' 1, 0 [

AL R Ao AR SR IR ol
Ia, VA a, andiVay andphameaseytivatlyrceaptibdabaltsshersef.t i on

cqQnpriging one.or  nore co f I ;

e o 1§ e Rl S AR ARG mEGE OF iR by toine
biosyRilREIES aninad 211y, teatiaphatilabdisedst $n theniewd], andfordnetingra

neopfaRs GISHRSEA a8 AMpRAl g Al Y i Wi RihaPf pSABLSP b saftbr
Form\ﬁlastelabg Ii_\r,aI\aeP a?ﬁm ardyeth phemeeemissh dsmpssifioh comptikiag one or
syn esis o ese. CqQ (0] h i "an
morecgippoungsef the Formpujagdy tolfanlt, SarvR e B ndot
pharti8&fiica® é&%ﬁfaﬁt@dﬁ%@l@r&oﬂ The ternms "conprising” and

variations thereof do not have a |imtjng neanln%
whisranotties sepacs:the insptian Prayidesenetbeds ofsyptiysizig the compounds

of F&thid¥: 11, Tia, 1L, TV, IVa, V, and Va 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 variatiofls 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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The above sunmary of the present invention is not
i ntended to descri be each disclosed enbodi nent or

wer@rp7isepl ement ati on of the present inventi onPCTE82006/048017

description 25 that follows nore particularly
exenplifies illustrative enbodi nents. Cuidance is also
provi ded herein through lists of exanples, which can
be used in various conbinations. In each instance,
the recited Iist serves only as a representative group
and should not be interpreted as an exclusive |ist.

BEIAIPH BENGRIP oM RRTF UL SR b P or e

| N\VENTI ON I n one aspeCINVEMNTIPNesent invention
provi des phar maceuti cal osi.tigns onpr
DB PR SERET  PiySeR (R FAT T RR RS SRR ions

compi%itnE PpHaRBhSRBIGAILE Qédeﬁta@l@éafrﬂ@ﬁ 1In\t©rrﬁﬂfﬁmm with a therapeutically

onpound of Fornul a | Ila, 11l
effectwe ameuntgfja conmpupd gf ﬁormulaMIXIr«}a 10, hVi I\ﬁ: Y& qr\<la};\,2 N
(Ro\ Xf -" R(R3). 1 I HNN \>R2 N 10 x Rla
N\
N P >—R
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Ra X'\R
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| P N>—R2
\ 1t
X' Ry
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Illa N>-R2 NRL Il NN \>R2 (Rn\ Nx-. " R

15 (R3. 1 1V -4 WO 2007/ 075468 PCT/ US2006/ 048017 N
WORMRN75468 RZ x"' (Rsa)m Rla IVa 'C\>-R2 N RBI/URA06/048017

X-"R1 VN j?. \>-RZ RB. NRAX., -- R

NN
| _ N\>— R,
(R), \
. xm\
R
(Rsadm ta
IVa
NTXN
| P \>—R2
Rg N\
R X'— R,
v
NN
| _ \>—R2
Ry N\

wherein R, R, Ria, R2, Ra, R3a, Ra, Rp, Ra, Rp, X', X", X™, n, and m are as defined
below; or pharmaceutically acceptable salts thereof.

In one embodiment, the present invention provides a pharmaceutical composition
comprising a pharmaceutically acceptable carrier in combination with a therapeutically

effective amount of a compound of Formula I:

wherein:

X' is selected from the group consisting of -CH;-, -CH(CH3)-, -NH-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2 H-pyran-2-yl, tetrahydo-2 H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl;

R; is selected from the group consisting of -NH,, -CHjs, -CH>-C4 alkyl,

-5-
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5 Va wherein R R, Rya, R2, R3, R3a, RA, RB, RA-,

RB', X X', X'"'", n, and mare as defined below or
w@banroeaetiti cal |y acceptable salts thereof. 10PCTIUS2I066/048017

enbodi nment, the present invention provides a

phar maceuti cal conposition conprising a

phar maceutically acceptable carrier in conbination

with a therapeutically effective anobunt of a conpound

of Formulal: N N~~-RZ RN BRAX R1 | 15

mherein Xis selected fromthe group consisting of

aoLas and -0

ST s B i E S .

and bé}&?i RHeRiY the pHeﬁgf iy 6 @k %E@iyl Zroilp is unsubstituted or substituted by
t et rahydo- 2

one ont mp%{yglgg{sggﬁwnd@tw selch{dr%mggg é{rq‘:ﬂug);ﬁ%_a%llstzn%/?f halogen,
Cia al%gf %&ﬂ&%%%&‘&&ym& 4 -atikyl, &RPhydrdx T Qxdiklas et r ahydo-

ran-4-yl ; i s sel ected fronlthe %
c Basinst Rmtpken togetixa formpg fusedipnegng of pyyidine ring ypychis

unsubitO télZéC‘o {h@)gn{é%{ t&s%%)(ﬁ/ tQ'%SIQ %Zou Q'psuggrtlt%té@ W&rﬁﬂﬂ giouf; or

. substialtkd/ b rmylb RGHgroumantl mm&;glroum athergin ﬁhﬁeﬁrﬁ% HWleF ﬁ‘ggd?

t he benzyl group is unsubstituted or substituted by
l ne or nore substituents independently selected from

/'t‘ h eml{ﬁ g\f)%ﬁi)gﬂ%%lr}g)og{m&@%iy P gﬁéﬁ%ﬂ\y\ﬁﬂ;éggit/hglﬁ Iikkf;/llsed

5 dRRmnﬂ Rstmengqtbge%ma fassdrayalobgsens prepaipelrgpyridine ring
"dd br HHPS RI droti®d wh
i B RS o KOS oy RSS! i
the ﬁﬂé@t@sahydrop@uildﬁtd fing ®d by one R3 group and one R
group; wherein the fused pyridine ring is 1, N

NH wherein the highlighted bond indicates the position where the ring is fused;

or R, is alkyl, and Rg is hydrogen or alkyl;
R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)»;
R; is selected from the group consisting of:
-Z-Ra,
-Z-X-Ry4,
-Z-X-Y-Rs,
-Z-X-Y-X-Y-Ra,
-Z-X-Rs, and
-NH-Q-Ra;
X is selected from the group consisting of alkylene, alkenylene, alkynylene,

arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
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wherei n the highlighted bond indicates the position
where the ring is fused; or RA and RB taken together

w0 oromozs4b’ised cycl ohexene or tetrahydropyri di NBCT/USZP06/048017

10 which is unsubstituted or substituted at a carbon
atom by one or nore R groups; wherein the fused
tetrahydropyridine ring is ONH wherein the highlighted
bond i ndi cates the position where the ring is fused;

or RAis alkyl, and RB is hydrogen-or alkyl; Ris

sel ected fromthe group consisting of : 15 hal ogen,

alkyn%% %ﬁyu&s 9{\ lf)élo]ptloﬂé’ﬁ ed & Edhatcds) %91en§|( l@éx@arylenc or

rom t’he up COﬂSIStIn of = -

heterocZe A&k, and- (Z)ti)énéﬂ-lﬂmterrﬂﬁed By )zzneroxxrmrw glpurzs,Rs and

all\kyﬁ%e ected%ﬂmsthgg Cptgﬁlﬁ{s{lg phe group consisting of

eny ene, arylene,
het er oatQ4, ene, and heter ocycl yl ene wherein the
al kyl eggé 7I kenyl ene, and -6 WO 2007/ 075468
PCT/ USZ068/4#28017  al kynyl ene groups can be optionally
i nterr wsek-B(R{)er m nated by aryl ene, heteroaryl ene or
het er ocyc(lggl ene and optionally interrupted by one or

nore -0- ups; Y is selected fromthe group

consi stigq@pd-, 5 -S(0O0.2-, -S(O2-N(R8)-, -C(R6)-
-0-C(Re)-,
-0-C(0)-0-,
-N(Rs)-Q-,

-C(Re)-N(Rs)-,
-0-C(Re)-N(R3)-,
-C(Re)-N(ORy)-,
-0-N(Rg)-Q-,
-O-N=C(Ry)-,
-C(=N-O-Rg)-,
-CH(-N(-O-Rg)-Q-Ra)-,

{\N-o—
r. 7/

10

2

—N-C(Rg) "N-W—

wom-{ )
(AR

10

Z is a bond or -O-;
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~C(R6)-O, -OCR6)-, 10 -0 C(O-0, -NRs)-

-C(R 6)-N(Rs)-, -OC(R6)-N(R8)-, -C(R6)-N(ORQ)’-, 15
WO Q0PR8H8 Q, -0-N=C(R4)-, -C(=N-ORs)-, - QM{TF/NS2006/048017
(-OR3)-QR4)-, NQ- R-NC(R6) ill-W 20 R7 - RY

7-Q R7 =V--N CRo, and N-C(R6) Ro Rio Zis a
bond or -0-; -7 WD 2007/075468 PCT/ US2006/ 048017 R4
is selected fromthe group consisting of hydrogen,

al kyl, al kenyl, al kynyl, aryl, arylal kyl enyl,
aryloxyalkylenyl al kyl aryl enyl , heteroaryl,

% ?éié’ét@d #Y¥ +19£H¥ rou igtaﬁ% Xi’ H%?@Fgﬁ/ laﬂﬂw alkerﬁrl alkynyl, aryl,

et er oar oCytT wherei
aryladlkjdyhyl aiylmqyyllgylenal Iajfky;lh:;yleityj/ I heta{ﬁa}m’blﬂepdrm]rylalskylenyl
t .
nete PRy A s P eIt A bty RieRpBE et the iy, atkenyr,

alkyajzlkyiyih,arglan@me;dyhmyylpxwmyheyean@yarmhyg hetepsmarylcan be
heteéo%%é%lliﬂ?té\ﬁ gﬁe?éfégl‘légg%l )g é%ﬁe(g%oarryler}gfi,eand 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:
—N—C(R;) —N—S(0), —-v—I((CHZ)a \A —o—N=/(CH2)a A

A'
Cr,/ R,” \cHy,— \(GHp,—

7 ) » , , and

(CHa),
{\ N-C<Ra)—h{/ \A
r 7 (CHy), —

10 .

Rs is selected from the group consisting of =0 and =S;

R7 is Cy7alkylene;

Ry is selected from the group consisting of hydrogen, C,.jp alkyl, Ca.10alkenyl,
hydroxy-Cj.i0 alkylenyl, Cy.1o alkoxy-Ci.i0 alkylenyl, aryl-Cy.j¢ alkylenyl, and
heteroaryl-C,.jp alkylenyl;

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

Rg is Cs.g alkylene;

A is selected from the group consisting of -CH,-, -O-, -C(O)-, -S(0)p.2-, and
—N(-Q-R4)-;

A' is selected from the group consisting of -O-, -S(0)p.2-, -N(-Q-R4)-, and -CHj-;

Q is selected from the group consisting of a bond, -C(Rg)-, -C(Rs)-C(Re)-,
-5(0)z2-, -C(Re)-N(Rg)-W-, -8(0)2-N(Rg)-, -C(Rg)-0-, -C(Re)-S-, and -C(Re)-N(ORo)-;

V is selected from the group consisting of -C(Rg)-, -O-C(Re)-, -N(Rs)-C(R¢)-, and
-S(0)2-;
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fromthe group consisting of alkyl; alkoxy;
hydr oxyal kyl ; hal oal kyl ; hal oal koxy; hal ogen; nitro;
wWhyar o468 mer capt o; cyano; aryl; aryl oxy; PCT/US2006/048017

aryl al kyl eneoxy; heteroaryl; heteroaryl oxy;

het er oaryl al kyl eneoxy; heterocyclyl; am no;

al kyl am no; di al kyl am no; 10

(di al kyl am no) al kyl eneoxy; and, in the case of alkyl,

al kenyl , al kynyl, and heterocyclyl, oxo R5 is

selected fron1the group consisting of: /'(CH2)a ~

~( 1 J - R

R716L3H\2g %l_elzdkt)eld frb thé g@up &J‘ns@ﬁ%f a\éoﬁé Ol(\(az §(0)2 4nd

\ ( edn blarQ)Ibiependpsth@lfﬁgers oeetl é@l ﬁw@mhermow@ﬂpitwbls <7
ora gg@at%é{é&%llg acc%;té’rﬂ? %%Itg‘thgxéén%é g a&%th Q‘hg%ill%ggt oﬁ@f
pharmakwt}catgomcoatlmer}glhs seldxycﬂ ey tﬁle-grwmd:d«ysisang lof @Hz-lGNH-, and

} g%lﬂ aryl-d -10 al kyl enyl, and
0-; %L%eﬁoar % 5 5’1“%91 enyl; 20 RO is selected from
t hén gn@:har anbsdisieht) theofrefand iv@aton lpeb\aﬂé@w phariiaéeutisal
comB?sma\_ﬁo%lpgggg a%éle%lasc%l:g%at(l daﬁ:fcégt % érﬁ%rc) C%g-)saltlgrtlkﬁ
therdpeutied1Bcéfeettive amoubeo ) €dtfip &ﬁﬁﬁ(bﬁﬂdrﬁﬁl!aofl -0-, -S
(00-2-, -N(-QR4) -, and-CH2 25 le selectedfrom
the group consisting of an .

-Q(R6)-C(R6)-, -5(0)2-, A N(

-S(0)2-N(R8) -, - C(R6)R)P~ -S— and
-C(R6)-N(OR9)-; Vis sel dfrmm e group

consi sting of -C(R6)-(Ra0-C(R6)-, -N(Rg)-C(R6)-, and

-S(0)2-; -S WD 2007/075468 PICIZT/ US2006/ 048017

wherein:

X' is selected from the group consisting of -CH,-, -CH(CHj3)-, -NH-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2 H-pyran-2-yl, tetrahydo-2 H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2FH-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl; |

R; is selected from the group consisting of -NH,, -CHj, -CH,-C; 4 alkyl,
-CH>-C,.; alkylenyl-O-C;; alkyl, -CH2-O-C, 3 alkyl, -CH,-OH, -CH,-C, 3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl groui) is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ciaalkyl, Cy4 alkoxy, hydroxy, haloC;4 alkyl, and hydroxyC,4 alkyl; ‘

R is selected from the group consisting of:

halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)z;

nis0,1,or2;
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Wis selected fromthe group consisting of a bond,
-C(O-, and -S(0)2-; and a and b are independently

WO paoggees from 1 to 6 with the proviso that a RPCDOUS®06048017

7; or a pharmaceutically acceptable salt thereof. In
anot her enbodi nent of this pharnmaceuti cal
conposition, Xis selected fromthe group consisting of
-CH2-, -NH, and 5 -0-; and R3is at the 7- or
8-position. In another enbodi ment, the present
i nvention provides a pharmaceutical conposition
CORPF: .ceptable carrier in
co 3ll%§lékgﬁéwﬁggﬁﬁ’g%9&ﬂ’gogﬁgh¥ ?gl ly effective anmount
of a compeRnnd of Fornul a II NN \>R2 ~Rr, N(R3m
110 11 _ \égaze)@ei n:. Xis selected fromthe group
consisti% -CH2-, -CH(CH3)-, -NH, and -0-; Rl is
sel ect edZﬁXdYnmhe group consisting of cyclopentyl,
cycl ohex §§Iyop\§fpty t et rahydr of uran- 2-yl ,
tetrahyd dh t et r ahydo- 2H pyran- 2-yl ,
tetrahydg- Xblkspyﬁcan- 15 3-yl, tetrahydo-2H pyran-4-y|,
tetrahydo- thi opyran-4-yl, and 1, 1-di oxi dot et r ahydo-
2H-t hi op E‘ﬂ’yl R2 is selected from the group
Comsisst bing; \oi‘thﬂwﬁovrs%t wr@hﬁnﬁlﬂ tﬁérkwlsoOr@HZ Cl 2
alcpélenl-c}m al kyl, -CH2- ClSaIIg

1s3elegtes) fkgm dhg group) con%ﬁwgo%frﬁél&ylem ksqnmlepﬁ,ealbmfrﬁne,

arylérlenﬁet@foa}ﬂ@n@%ﬂé%’ete%&lﬂ 1R \}Jﬁ\'ﬁgﬁﬁt b all £lkeny1ene and

ubstituted By 20 one o nmore su

alkynhlée@ aren tCFlI] bg eptienadly lfltcmptelde)rgﬁmpa@d rlps'u acylengy heferoarylene or

hete{a}fikgﬁg’, (%) rox;)k]){‘ltﬁ%ﬁ?fbﬁ’ol S sgectéé ?Jrjg!n?%edf

gr o S@mmdsﬁwmgh@gtouphahsngmg ofhydroxy, 25 al kyl,
hal oal ky_b_’ al koxy, and N(R9)2;
-$(0)o2-,
-5(0)2-N(Rg)-,
-C(R¢)-
-C(R¢)-O-,
-0-C(R¢)-,
-0-C(0)-0O-,
-N(Rs)-Q-,
-C(Rg)-N(Rg)-,
-O-C(Re)-N(Rg)-,
-C(Re6)-N(ORo)-,
-O-N(Rg)-Q-,
-O-N=C(Rq)-,
-C(=N-O-Rs)-,
~-CH(-N(-O-Rs)-Q-R4)-,

{—\N-Q—
R /

10

-10 -



nis 0, 1, or 2; -9 WD 2007/ 075468 PCT/ US2006/ 048017
R3 is selected fromthe group consisting of: -Z-R4,
WO Z00X0RA68 - Z-X-Y-R4, 5 -Z-X-Y-X-Y-R4, -Z-X- RCT/HRIH06/048017

-NHQR4; inis O0or 1; with the proviso that when in
is 1l thennis O0or 1; Xis selected fromthe group
consi sting of al kyl ene, al kenyl ene, al kynyl ene, 10
aryl ene, heteroaryl ene, and heterocyclyl ene wherein

t he al kyl ene, al kenyl ene, and al kynyl ene groups can
be optionally interrupted or term nated by aryl ene,
het er oar ylgnerQy-N-et-erocycl yl ene and optionally

i nterrupted by CﬁL or nore -0- groups; Y is selected
fromthe gr B, onsisting of: -0-, 15 -S(OO0-2-,

-S(0) Z N(R8) - -C(R6)’, -C(R6)-0-, -OC(RB)-, 20
-0 (O -ON @, -C(R6)-N(RS8)-,
- 0- O( R6) - N{xg - C(R6) - N(0R9) 25 -O-N(R8)-Q,
- 0- N=C( R4) - zC( N-0-R8)-, -CH(-N(-O R8)-Q Rd)-
—V-N/\r
\Rw , and
N—C(Rs)—-m
5 Z is a bond or -O-;

R4 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,

10 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;

15 (dialkylamino)alkyleneoxy; and, in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
0X0;

Rs is selected from the group consisting of:

(CHy), (CHy),
—N—C(R,) —N—S8(0), —Mﬂ(‘ 2\1 —0 /’ 2\1
/
R7/ ’ R, i . \(CHz)b‘/ ) \(CHz)b‘/ ,and
(CH,),
R1o} - (CH)y — .
20 Rs is selected from the group consisting of =O and =S;

Ry is Cy7alkylene;
Rg is selected from the group consisting of hydrogen, C;_jo alkyl, Cy.j¢ alkenyl,
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N-Q - R -10 WO 2007/ 075468 PCT/ US2006/ 048017 - N C(R6)

- -WR -N R7T 7-V-NRO, and N-C(R6) Ro Ri 5
wQ@2003/0z540Nnd or -0-; R4 is selected fromthe grOLIPS2006/048017

consi sting of hydrogen, alkyl, alkenyl, alkynyl, aryl,

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

heteroaryl, heteroaryl al kyl enyl

het er oar yl oxyal kyl enyl , al kyl het eroaryl enyl, and
het erocycl yl wherein the al kyl, al kenyl, alkynyl,
aryl, arylalkylenyl aryloxyalkylenyl al kyl aryl enyl ,

het roar I
hydroxdr &84t l{?’l )?'yq’f'k‘y g%g?rdldgéfyfﬁy{kg? ag'élry manﬁylengn(? nd
hewnmﬁyBCQQymnyhugroups can be unsubstituted or
stit b d |
ShH RS S RS DS gt
Ewgkﬁxwak&kkhnaﬁloalkyl halo?lkoxy hal ogen; nitro;
ro ca | ;
s EaR e e Gk of Lo Y HGQ) SO, and

.4q0qu9roarylalkyleneoxy heterocyclyl am no;
alkylan1no di al kyl arni no;

( ahGis iegleatstt ﬁr@frarh@ygremsszwstmgoof “Ory 1@ NeR-Rpyc g -CHa-;
al éﬁ%‘yélect@d K¥RVhe ofb\eh SsilsBiAE WE aYond, -@(Rg) RE(RS)-C(Re)-,

sel'ected fromthe group consisting o
SO BN I BTN S e o Bl S R G MR-

( G2} Balected frotPHR-grbdp SHisting FHRC R L, ~0E fE)-, -N(EY)-C(R¢)-, and
SO

W is selected from the group consisting of a bond, -C(O)- and —S(O);-; and

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 of this
pharmaceutical composition, X' is selected from the group consisting of -CHa-, -NH-, and
-O-; and R3j is at the 7- or 8-position.

In another embodiment, the present invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier in combination with a
therapeutically effective amount of a compound of Formula III:

. = N
P Ras
(R), \

111
wherein:

X' is selected from the group consisting of -CHs-, -CH(CHa)-, -NH-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-z-yl, tetrahydrofuran-3-yl, tetrahydo-2 H-pyran-2-yl, tetrahydo-2 H-pyran-
3-yl, tetrahydo-2H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-

2 H-thiopyran-4-yl;
R; is selected from the group consisting of -NHa, -CHj3, -CH,-Ci4 alkyl,
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-("R'" (CH2)b -~ 20 R6 is selected fromthe group
consisting of =0 and =S; R7 is C2.7 alkylene; R8 is
w@edoentad from t he group consisting of hydrogePCT/T5200€048017

al kyl, C2_10 al kenyl, -11 WD 2007/ 075468
PCT/ US2006/ 048017 hydr oxy- Cl. 10 al kylenyl, G-lo
al koxy-Cl. 1o al kylenyl, aryl-C .io al kyl enyl and

het eroaryl - C1. 10 al kyl enyl ; R9 is selected fromthe
group consisting of hydrogen and alkyl; Rois C3.8
al kylene; 5 Ais selected fromthe group consisting of

-CHz & aty) 10-6% by ~CHAY: c2.3 2K n,-cr;ﬂég éﬁ%g Alké/ie%yl OH,

Polp-con
and bem(zvamyem therphenyltiing of t@elbsnadlgcumxs unsastittted gr subptituted by

one (g'ré?@sezéubs E%.{g{g?n%%ggc}ex\}&(s%%% I‘E&&R%;ro 56 c)&bﬂ%t)in%of halogen,

Cig al@QRﬁ)MSlko:@nHydrﬁ‘:@ﬁ&)aldﬂc.Q?@l)yl aﬂth)\drbSy(S])edﬁqtl;ed from
- N )Se%gﬁé% gu%f@‘)‘ﬁc&mgﬁ s selected fromthe

group caisdgeh] ng of a bond, -C(O-, and -S(0)2-; and a
and b are Jindependently integers fromlto 6 with the
provi soHE™Ya + b is -< 7; or a pharmaceutically
accept atgueylsalt t her eof . In anot her enbodi ment of this
15 pharnmaceutical conposition, X is selected fromthe
group cdﬁ'é‘?aélﬂfng of -CH2-, -NH, and -0-; and R3 is
at the 7Zgx&y, 8&aPosition. In another enbodinment, the
present | nvent| on provides a pharnaceuti cal

conposi t™N§Rskonmpri si ng a pharmaceutical |y acceptabl e
carrik@r ] ination with a therapeutically

ef elc%?l’v’e&afﬁogg?t of a conpound of Formula Il1: N N>-
RZ RoNss s¢lRyted filin th2 @réug consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof. In another embodiment of this
pharmaceutical composition, X' is selected from the group consisting of -CH;-, -NH-, and
-O-.

In another embodiment, the present invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier in combination with a

therapeutically effective amount of a compound of Formula I'V:

NN
| P N\>— R,
(R), \x
= ' —
(Rahm R
v

wherein:

X' is selected from the group consisting of -CH,-, -CH(CHj3)-, -NH-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2 H-pyran-2-yl, tetrahydo-2 H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl;

R; is selected from the group consisting of -NH,, -CHjs, -CH3-C, 4 alkyl,
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30

wherein: X is selected fromthe group consisting of
-CH2-, -CH(CH3)-, -NH, and -0-; Rl is selected from
W b@7h7ae consi sting of cyclopentyl, cycl ohexBdT/US2006/048017
cycl oheptyl, 25 tetrahydrofuran-2-yl,
t et rahydrofuran-3-yl, tetrahydo-2H pyran-2-yl,
tetrahydo- 2H pyran- 3-yl, tetrahydo-2H pyran-4-yl,
t et rahydo- 2Ht hi opyran-4-yl, and 1, 1-di oxi dot et r ahydo-
2Hthiopyran-4-yl; R2 is selected fromthe group
consi sting of -NH2, -CH3, -CH2-Cl4 al kyl, -12 WO

. 2007/.075468_ PCT/ US2006/ 048017, - CH2- Cl=
CH, S RN -Crs ST O Ao T Ry Oz G 2ileny!-OFL
and befay? Whkrein ShdphedR Hin 6 thedrezafayp isvisubitiutked or phtaripited by

ring of the benzyl %roup IS ungubs ituted or, .
one og it Fybstients indepradenthhsleeted fom the &AM Sangisian akhalpgers
t | Shd fvoal ae@n, Cl4
By o £, Bl Sy O ™
hyRirsoseleciet! fpiythe gBUR dogsiséngefed from the group

consi Stﬂ%](gge‘hf: hal ogen, . hydroxy, alkyl,

hal oal kyl';=710 al koxy, and -N(R9)2; nisO, 1,or2;and
RO is skydroxsd fromthe group consisting of hydrogen
and al kXﬁ{l or a pharmaceutically acceptable salt

t her eof™. ?’n anot her enbodi nent of this 15

phar mackalbalkgl, conposition, Xis selected fromthe
group cgnsisting of -CH2-, -NH, and -0-. In another
embodi ’,‘y’t"Wg present invention provides a

phar macaWRgyyal conposition conprising a
phar maceutical |y acceptable carrier in conbination
wiR B & 1 PRér apeutical |y effective amount of a conmpound

of REFRISEWctedl fYomlthe glouPZondiRiny Hf:

-Z-X-Y-X-Y-Ra,
-Z-X-Rs, and
-NH-Q-R4;

m is 0 or 1; with the proviso that when m is 1, then nis 0 or 1;

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;

Y is selected from the group consisting of:

-O-,

-S(0)oz-
-S(0)-N(Rs)-,
-CRo)-
-C(Re)-0-,
-0-C(Ro)-,
-0-C(0)-0-,

-14 -



X ~ R 20 (R3. IV wherein: X is selected fromthe

group consisting of -CH2-, -CH(CH3)-, -NH, and -0-;
wWR10079786e8 ected fromthe group consisting of PCT/US2006/048017

cycl opentyl, cycl ohexyl, cycloheptyl, 25

tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,

tetrahydo- 2H pyran- 2-yl, tetrahydo-2H pyran- 3-yl,

t et rahydo- 2H pyran- 4-yl, tetrahydo-2Hthi opyran-4-yl,

and 1, 1-di oxi dot etrahydo- 2Hthiopyran-4-yl; R2 is

selected fromthe group consisting of -NH2, -CHS3,

- CH2- Clinatjsuh., -13 WO 2007/075468 PCT/ US2006/ 048017

-CH2-C1_2 al'’kyl'enyl-O-C 1-2 al kyl, -CH2-O C1-3 al kyl,

- CH2- OH-CBpElN@s)3 al kyl enyl -OH, and benzyl wherein

t he phenwLC{lie%g%gqs)_t he benzyl group is unsubstituted

or substitu dne or nore substituents

i ndependeRWNEIRDet ed fromthe group consisting of

hal ogen,_oalqﬁRﬂé_(g_l kyl, Cl1-4 al koxy, hydroxy, halod -4
al kyl, and hydrdoXyd .4 alkyl; 5 Ris selected fromthe
group cefsNsCi(Rg-of. hal ogen, hydroxy, alkyl,-

hal oal kyl}.,_. koxy, and -N(R9)2; nis 0, 1, or 2;
R3is sébgilﬁé(g'@bbmthe group consisting of.- -Z-R4,
15 - Z- X~-BB(-N-D-Kg)YORY,)-, - Z- X-Y-X-Y-R4, -Z-X-R5, and

{_\N-Q-——
R /

10
>

—N—C(RGDI-W;

N

—N— R,~N-Q—
N

>

Rio , and

N——C(Rﬁ)—@
€ Jomt

R10
10

Z is abond or -O-;

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; heteroafyl;

heteroaryloxy; heteroarylalkyleneoxy; heterocyclyl; amino; alkylamino; dialkylamino;
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7NH-Q-R4; 20 mis O or 1; with the proviso that when m

is 1, then nis 0 or 1; Xis selected fromthe group
weongizussg of al kyl ene, al kenyl ene, al kynyl enBCT/US2006/048017

aryl ene, heteroaryl ene, and heterocyclyl ene wherein

t he al kyl ene, al kenyl ene, and al kynyl ene groups can

be optionally interrupted or term nated by aryl ene,

het eroaryl ene or heterocyclylene and optionally

interrupted by one or nore -0- groups; 25 Y is

selected fromthe group consisting of: -0-,

(dlalky@g@%lpﬁjkylenebgfo) 2 lj\llgquse)qaiqof/%qbgﬂgeg g)é(%}ﬁ(s ang héterocyclyl,

oxo; PCT/ US2006/ 048017 ~ - N(R8) - Q , - C(R6) - N(R8) -

-O-C(R6)-N(R8)-, - C(R6)-NOR9 5 -0-N(R8
- BsNesxlretyd from the-growp R?sr;szsgtmg_%f,H( N(- O Ré) )QR4) N-Q

RIO RW -N6 10 R7 Roin,). (CHJa N
—N—C(R,) —N—S8(), —v- ’ \A —O0- / i A,
/
R,/ R \(CHzn,/, \(CHz)b-/ , and

(CHy),
{\ N—C(RG)—r( \A
R \(oHy), —

10 .

Rg is selected from the group consisting of =0 and =S§;

| R; is Cy.7 alkylene;

Ry is selected from the group consisting of hydrogen, Ci.10 alkyl, Cz.10 alkenyl,
hydroxy-Cj.10 alkylenyl, Cy.j0 alkoxy-Cj.jo alkylenyl, aryl-Cy.jp alkylenyl, and
heteroaryl-Cj.jp alkylenyl;

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

Ry is Cs.galkylene;

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

" -N(-Q-Raq)-;

A'is selected from the group consisting of -O-, -S(0)o-2-, -N(-Q-R4)-, and -CHa-;

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

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

W is selected from the group consisting of a bond, -C(O)-, and —S(O),-; and

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 of this
pharmaceutical composition, X' is selected from the group consisting of -CH3-, -NH-, and
-O-; and R3 is at the 7- or 8-position.

In another embodiment, the present invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier in combination with a

therapeutically effective amount of a compound of Formula V:
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R7 -V--NRo, and NC(R6) Rlo CRl Zis a bond or

-0-; 15 R4 is selected fromthe group consisting of
woyarogass al kyl, al kenyl, al kynyl, aryl, PCT/US2006/048017

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

het eroaryl, heteroaryl al kyl enyl,

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

het erocycl yl wherein the al kyl, al kenyl, alkynyl,

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

heteroaryl, heteroarylal kyl enyl,

het er oar yl oxyal kyl enyl , aIkyI“eteroarernyI and

het er ocycl yl groups 20 e yngu substituted or
substituted by one org RSti fuents i ndependently
selected fromthe grotp on3|%t|ng of al kyl; al koxy;

hydroxyal kyl ; hal oal kyl ; IRl oaRkoxy; hal ogen; nitro;

hydr oxy; nercapto; cyano; aryl; aryloxy

aryl al kyl eneoxy; heteroaryl ;v heteroaryloxy;

het er oaryl al kyl eneoxy; heterocyclyl; am no;
whergig v| ami no; di al kyl ami no; - 15 WD 2007/ 075468

PCX/ {d92ReRA AR iﬂe grodp @bkyibtaiy dsmm{zk,ybﬂ(emgy- -T&HGL, andnO-;
the case of al kyl, alkenyl, alk an clélllh I
. ORbis sRipcfed fg@péle? SPUPOHT RS @? @f/?h)opc?aw 1%}’1" cycloheptyl,
BE do-2H- -
tetral( 9}1?1??1{ i?’(!flli%) blyd}%&B?B -yl Ne@ﬁﬂ))d% Q%Fararﬁ2 P a.}ﬁf 0-2 H-pyran

A
3-yl, 5etmhyd9—2\ wm%yk@etr@yget%l@epﬁ%ﬁrﬂhé%F,é%omdotetrahydo-
2H-t1?1% ﬁaﬁu g of =0 and =S; R7 is C2.7 alkylene; R8 is
ected"fromthe group consisting of h dro en, Cl-10
aI Ryl'ls sefiztetlfremi¢ba gioup consisting of -NHa, -C 2-Ci4 alkyl,

-CH,-C;; alkylenyl-O-C, ; alkyl, -CH,-O-C 3 alkyl, —CHZ-OH, -CH,-C,; alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ciaalkyl, C4alkoxy, hydroxy, haloC;4 alkyl, and hydroxyC;.4 alkyl; |

Ra is alkyl, and Ry is hydrogen or alkyl;
or a pharmaceutically acceptable salt thereof. In another embodiment of this
pharmaceutical composition, X' is selected from the group consisting of -CH»-, -NH-, .and
-O-.

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

Ila:
N
LS.
\
X' R,
Ila
wherein:

X" is selected from the group consisting of -CH,-, -CH{CH3)-, and -O-;

R,, is selected from the group consisting of tetrahydo-2 H-pyran-2-yl, tetrahydo-
2 H-pyran-3-yl, tetrahydo-2H-pyran-4-yl, tetrahydo-2H-thiopyran-4-yl, and 1,1-
dioxidotetrahydo-2 H-thiopyran-4-yl; and

R, is selected from the group consisting of -CHs, -CH,-Ci4 alkyl,
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hydr oxy- C1_| oal kyl enyl, CI _10 al koxy- Cl. 10al kyl enyl ,

aryl -Cl-10 al kyl epyl, and 10 heteroaryl -Cl1. 10
w@bkdoylozwagd ; R is selected fromthe group consPGL/USI0€©648017

hydr ogen and al kyl; R10 is C3.8 alkylene; Ais

selected fromthe group consisting of -CH2-, -0-,

-C(O-, -5(0o0-2-, and -N-QR4)-; 15 A is selected

fromthe group consi sti ng of -0-, -S(0)0_2-,

-N(-Q R4)-, and - CHz2- Qis selected fromthe group

conS|st|ng of a bond, -C(R6)-, C(R6-C(R6)-

ol A i 0 o

and t@pnzyllpwhemm SieiphgnyfringQifRE$ benzy) gC(URG unsutl(sﬁaytect]@m))sgltuted by

-S(0 20, Wi h
one cg ({ﬂ%’]—e i) tgtus?ts éncbegﬁlacfen%l%(s%%ct%g f{ n%t( %5%58 r(:grlilﬁs&mﬁ of hglc%%en
Ci4akgl, Ond ah@ﬂﬁemdrvxy,ﬂiakﬂh mallfyﬂmndlhﬁdm@@mtancyﬂhe

or a gy oyl S%H%cg ¥§‘F‘feﬂt€$}’é? salt the{eﬁ)f ahb?wgﬂereq%c eli‘r%'grﬁt? otja?{e ¢@pROUnd of

Forrrmla[M&ﬁ%%ﬁaﬁx&hc&ﬁ&@l@ﬁh&dep&ble)&altl thers6f, ec*cledcﬁaom the
group consi st i and _-O-;

2t I pother bosin 15‘6§‘i fiecpresspt inventiorprid eém&? of Fggnula I

present invention provi des a_phar maceuti cal

conmposi tion conprising a phar c\puhizcal |y acceptabl e

carrier in conbination wta~herapeutically

ef fecti ve anount of ®) -& nd of Fornula V: -16 WD

2007/ 075468 PCT/ US2006/ 048017 I\f‘l"’ﬂ\} R RB. N N

RA, X RV wherein: X is selected fromthe group

consisting of -CH2-, -CH(CHJ¥L, -NH, and -0-; 5 Rl is
whegl.ected fromthe group consisting of cyclopentyl,

cyclohexyl cycl oheptyl, tetrahydrofuran-2-yl,

t et amﬂ;edhfomédjframtﬁe groupt @mnsiatiygl of FHpy rGIACCH,,-NH-, and -O-;

t etf& a1lsh Xquétggl- Tod t%re]:_group consisting of cyclopentyl, cyclohexyl, cycloheptyl,

tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2 H-pyran-2-yl, tetrahydo-2H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl;

R, is selected from the group consisting of -NH,, -CHs, -CH,-C; 4 alkyl,
-CH;-C).3 alkylenyl-O-C;; alkyl, -CHz-O-C) 3 alkyl, -CH-OH, -CH,-C, 3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ci4alkyl, Ci4alkoxy, hydroxy, haloC, 4 alkyl, and hydroxyC;.4 alkyl;

R is selected from the group consisting of:

halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
nis 0,1, 6r 2; and

Ry is selected from the group consisting of hydrogen and alkyl;
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3-yl, tetrahydo-2H pyran-4-yl,
tetrahydo- 2Ht hi opyran-4-yl, and 1, 1

wo ciooxide’ et r ahydo- 2H-thi opyran-4-yl; R2 is sPCEUSEA6/048017
fromthe group consisting of -NH2, -CH3, -CH2-Cl-4
al kyl, 10 -CH2-C1_2 al kylenyl -O-Ci .2 al kyl,
-CH2-O-C1. 3 al kyl, -CH2-OH, -CH2-Cl_3 al kyl enyl - CH,
and benzyl wherein the phenyl ring of the benzyl group
IS unsubstituted or substituted by one or nore
substituents independently selected fromthe group

consi sting of hal.gge Cl-4.al k 4,.
or a phgratassyticatly a&e‘ip-%ﬁﬁgﬁ%;‘z fhereof T, *ymd%to%fy%&‘@%d‘ﬁ’ieﬁfy)?ﬁym&&ﬂ“f’gund of
Form@hitlor s HarBaceutically iebep@ble satt théreyf, X' iSsedécted from the group
_pharnmaceutically acceptable salt thereof. In another
consigingdi-FEht: -DfH+ A% -Ophar maceut i cal conposition, X is
s gh agb@e: &k 00ALNS ShOPR &R M entibAPréfidesTHompoutd-of Fomshula
-0-. In anot her enbodi nment, the present invention
IVa: provi des a conpound of Formula Ila: NN \RZ N 20
Rla I'la wherein: X' is selected fromthe group
consi sting of -CH2-, - -,>_angl-0-; R ais
selected fromthe grou rNing of
t et r ahydo- 2H pyr an- traa%go- 25 2H pyran- 3-yl,
t etrahydo- 2H pyr an- 4- k‘/f{ "1 etrahydoRHt hi opyran-4-yl,
and 1,1- dioxidotetra W)m- 2Ht hi opyran-4-yl; and R2 is
sel ected fromthe group coqg}sting of -CH3, -CH2-C1-4
al kyl, -17 WD 2007/ 075468 / US2006/ 048017
whereigH2- C1- 2 al kyl enyl -O-C1_2 al kyl, -CHZ-O-C1_3 al kyl,

- -, - -C1.3 al kyl enyl.- _cgnd, he! 1er ei n

t%‘gﬁhgﬂ teq FQm BF %rﬁ'é&/%oélﬁpzébpgg?o%lgzi s u% st t ut ed

OrR SUPSdIEdted Bdnbihe @08 eunsistng of tdisihy lo@iff-pyran-2-yl, tetrahydo-

i ndependent |y se|lected fromth consi sting. of,
2 By Eh o omd DT A AR O AR el bl
dioxiabletbny @nd LOSERXRCA41al Kyl ; 5 or a phar maceuti cal |y

acceptabl e salt thereof. Ln,anqggﬁﬁ egppdkﬂgn of i bhe

c oRptsLaslectid from the group consisting of -Ni,, -CHj3, -CHz-C 4 alkyl,
-CH,-C, 2 alkylenyl-O-C alkyl, -CH,-O-C3 alkyl, -CH>-OH, -CHz-Cy.3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by

t
=

one or more substituents independently selected from the group consisting of halogen,
Cisalkyl, C4alkoxy, hydroxy, haloCi4alkyl, and hydroxyCi-s alkyl;
R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
nisOorl;
R, is selécted from the group consisting of:
-Z-R4, and
-Z-X-Ry;

m is 0 or 1; with the proviso that when m is 1, then nis 0 or 1;
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Formul a Ha or a pharmaceutically acceptable salt

thereof, X' is -CH2-. In another enbodinment, the
w@e@3meri468 nventi on provi des a conpound of For nedEHUS1006/048017

N>-R2 N Rl |1l 10 wherein: X is selected fromthe

group consisting of -CH2-, -CH(CH3)-, -NH, and -0-;

Rl is selected fromthe group consisting of

cycl opentyl, cycl ohexyl, cycloheptyl,

t et rahydr of uran-2-yl, tetrahydrofuran-3-yl,

tetrahydo- 2H pyran- 2-yl, tetrahydo-2H pyran- 3-yl,

i P SR BecE PRy st G S Mk e,

arylen‘égigﬁltg%lérlidﬁ ahd hetegooyulylaenshestinrbe alikyleNeRalketHgne, and
- CH2- a

alkynslepp s can B kptomalepteanpla igEinas By pfufpr Higgroayiene or
hetercﬂzgglyib%@ Z%h ophehAlintduREERY bné bn@oss -Q-hotienzy| g f oup
I'S Onsubstituted or substituted by one or nore
s@h§@ﬂﬂﬁéﬁ¥so:ggfpendentIy sel ected fromthe group
cqask sdikdt 8 caRisthpbrdlddgen Glky, alikkaylyalkynyl, aryl,
h%’fr oxy, E%?‘fgcme%gk%l),c ahd ﬁ drgxyéﬁ aljf(lyl; ﬂyéy?syny i
arylaligleagh aryloxyatiot trey galbylerdensd %qt@rﬁgryéfhetmm&éhylenyh

heteroﬂ%?%%%l?cylg?’bl; Xikg}}%%eﬁ@%yjﬁ%d heRrdQeYy1 viHteinthé HRYL alkenyl,

ey I's selected fromthe group
alkyngh nsylssriytaiadéenly aybyenlkytenyhlaplarylenyd begsrogok/ 075468

PCT/{ 1JS2006/.048Q17 r i
e
can bE@nsIHsttdd onsubatifiet b ostn matd spbatitvents ddependgntly selected

from E ]hﬁ?é\%g]f) pﬂéisti 3 (gfe al_llgyclg gl?m!c{rﬁ@d?%aﬂfy?;%loﬁ?ﬁ? hél().b.ﬁkgxﬁfhalogen;
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; and

Ry is selected from the group consisting of hydrogen and alkyl;
or a pharmaceutically acceptable salt thereof. In another embodiment of the compund of
Formula IVa or a pharmaceutically acceptable salt thereof, X" is -CH>-; and Rj is at the 7-
or 8-position.

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

Va:
NN
| \>_Rz
Z N
RB' \
R, X" R,
Va
wherein:

X" is selected from the group consisting of -CH»-, -CH(CH3)-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2H-pyran-2-yl, tetrahydo-2 H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-

2 H-thiopyran-4-yl;
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I n anot her enbodi nent, the present invention provides

a conpound of Formula 5 1IVa: N PNN- R (Rn X 11
WoRY@7/0{H8R) m | Va wherein: X'' is selected fropCT/H82006/048017

group consisting of -CH2- and -CH(CH3)-; 10 R1L a is

sel ected fromthe group consisting of

tetrahydo- 2H pyran- 2-yl, tetrahydo- 2H pyran-3-yl,

t et rahydo- 2H pyran- 4-yl, tetrahydo-2Hthi opyran-4-yl,

and 1, 1- di oxi dot et rahydo-2H-thi opyran-4-yl; R2 is

selected fromthe group consisting of -NH2, CH3

c|-|2 c1 4 %ﬁ#mgm%'é%@%éﬁng@f@% ;;3 a1 ky nyf &f

-CHz-é§ZQR§leQ9D©yC1 YIRyIeICH-0eCphalkyl, -CHa®DMS GMﬁCbeallky]enyl -OH,

group is_unsubstituted or_ substituted b
and bengkwherginihs PRABESEIERGBF Powa GBS PRotRsT REc PLUpstituted by

one orcrﬁglr%os}tb'sﬂt%aﬁo éxlillifpg?{eﬁ‘nﬂ’y sg%gfkﬁ;ﬁ‘dr’rg )|‘§he %}l)ug lcgﬁiéﬂﬁg ?fshalogen
Cia alkyl ébhetlcOPib’ohﬁdrh@’ gj\ﬂi;lﬁo rgfyCragidgen, 20

Vi aI kox and -N(R9)2; 25
Asgéhg'l %ldk%?lsh %?J&é—ta{é 1’From t%e group cgns?stl ng
ora pbinnacZutR!h,llyancbpt@b(S&ﬂtherqﬂfl n anggheriemibgdimentef the sgqnggund of

. Formulaé\}a or a p arpmlag’eujticafl;] g@ce@téb?e Qalpt'ileljeof X" is -CH>-.

For any of the compounds presented herein, each one of the following variables
(e.g., R, Ry, Riay R2, R3, R3a, Ra, Re, Ray, Ra, Rs, X, X', X", X", Y, Z, A, Q, and 50 on) in
any of its embodiments can be combined with any one or more of the other variables in
any of their embodiments and associated with any one of the formulas described herein, as
would be understood by one of skill in the art. Each of the resulting combinations of
variables describes a compound or compounds which is an embodiment of the present
invention, or which in combination with a pharmaceutically acceptable carrier is a
composition which is an embodiment of the present invention.

For certain embodiments, e.g., of a pharmaceutical composition comprising a
compound of Formula I or a pharmaceutically acceptable salt thereof, Ra and Rp taken
together form a fused benzene or pyridine ring which is unsubstituted or substituted by
one or two R groups, or substituted by one R; group, or substituted by one R3 group and

one R group; wherein the fused pyridine ring is

@
=N
wherein the highlighted bond indicates the position where the ring is fused;
or Ry and Rp taken together form a fused cyclohexene or tetrahydropyridine ring
which is unsubstituted or substituted at a carbon atom by one or more R groups; wherein

the fused tetrahydropyridine ring is

wherein the highlighted bond indicates the position where the ring 1s fused;
or Ry is alkyl, and Rp is hydrogen or alkyl.
For certain embodiments, €.g., of a pharmaceutical composition comprising a

compound of Formula I or a pharmaceutically acceptable salt thereof, R4 and Rp taken
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-19 WO 2007/ 075468 PCT/ US2006/ 048017 X i s sel ected

fromthe group consisting of alkylene, alkenylene,
wa@bkdynyd4ee, aryl ene, heteroaryl ene, and PCT/US2006/048017

het erocycl 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, heteroaryl ene or

het er ocycl yl ene and optionally interrupted by one or

nore -0- groups; 5 Zis a bond or -0-; R4 is selected

fromthe group consisting of hydrogen, alkyl, alkenyl,
al kynyl

| al . kyl en I
gt s S en B S i Bt by
one or B86 B SALYS, Q?E)éabéﬁl\htedl v ,onalngygrqui @reabgtitu;ng& Iby onp&ks group and
heterocyclyl wherein, the.al k al kenyl, al kynyl,
one R gyoyp; Whesgin, theypss\pyriding fipg aI kyl enyl, alkyl aryl enyl
het eroaryl, 10 heteroaryl al kyl enyl
heteroaryloxyalkylenyl alkylheteroarylenyl and
gﬁggegf%t@}gé}gmndqmcbes dispaxitiont whexwt tbq: ring is fused. For
Ituted by one or nore substituent
certainsef] thesecambadigignisnBa grd s t@iﬁ%ﬁ"&?‘:“ﬁb °6Pst£i3 B%@ﬂ{éﬁ sthe
which EQ’ %ﬂ%@u@d or siBbiftaiel Wy; onddr Qﬁb@gmupb adrcsgbmtuted |bb'r0®18 R3

roxy; mercapto; cyano; yl.ox

aryl ;
group, mr}sluhktktyteém Rgrotp aag gne }é g{@tl}é.r g% %ﬁ% of these embodiments,
the fus b%rxgg{ey llll?é %ﬂrﬂ@ﬁlﬁﬁgled hﬂﬁt@frﬁ%&@l‘y}/for @fkinaf these embodiments,

am no; m no;
Raand Rlsahkfsd mﬂ*@? frirythe fesse Wﬂéw& ringywhigh 18 JaRbSRUITAS |
Substl@léffcgg% 886 r o #I%mgﬁbopﬁfbgﬁﬁﬁéﬂ:ﬁy bne RQ ﬂ)upaBﬂSdBthﬁed by one

up consi sti'ng of hydrqggen ang.
R3 grcﬁipkemld orerR grqiparfoacenkin ofthege gobogiragte tg%lque@ Reridigg ring is

I n_anot her enbodi nent of the conpund of Fornmula |va
unsubghituiedyp o npceutical |y acceptable salt theregf, X'

@Hx?certa’iﬁ@n%dirﬁezﬁs etgleoﬂa plmwpetglq@bmmp@wuprhccgﬁgrtlwég a
enbodj nent

compgyndgf Fogmyila g ra %Les it a@ Ecg& l&%\%&'t BRSedt Rg R RRAdaken

togett‘/@i‘ ¢6:9h B:fuskd dy&lo&m&kﬁ&hﬁdeﬁaﬂqﬂmm&lc@m@upg m is ﬂlpﬁﬁ:sgmted or
- CH( CH33 and -0-
substltuted at a carbon atom ’by one or more R groups; wherein the fused

tetrahydropyridine ring is

GH wherein the highlighted bond indicates the position where the ring is fused. For
certain of these embodiments, R4 and Rp taken together form a fused cyclohexene ring
which is unsubstituted or substituted by one or more R groups. For certain of these
embodiments, the fused cyclohexene ring is unsubstituted. Alternatively, for certain of
these embodiments, R and Rp taken together form the fused tetrahydropyridine ring
which is unsubstituted or substituted at a carbon atom by one or more R groups. For
certain of these embodiments, the fused tetrahydropyridine ring is unsubstituted.

For certain embodiments, e.g., of a pharmaceutical composition comprising a
compound of Formula I or a pharmaceutically acceptable salt thereof, Ra is alkyl, and Rs
is hydrogen or alkyl. For certain of these embodiments, Ra and Rp are both methyl.

For certain embodiments, e.g., of a pharmaceutical composition comprising a
compound of Formula V, or a pharmaceutically acceptable salt thereof, RA is alkyl, and

Ry is hydrogen or alkyl. For certain of these embodiments, R4 and Rp are both methyl.
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R is selected fromthe group consisting of
cycl opentyl, cycl ohexyl, cycl oheptyl,

W eqorarsses of ur an- 2-yl, tetrahydrofuran-3-yl,, PCT/US2006/048017
t etrahydo- 2H pyran- 2-yl, tetrahydo-2H pyran- 3 -yl,
tetrahydo- 2H pyran-4-yl, tetrahydo-2Hthiopyran-4-yl,
and 1, 1-di oxi dot etrahydo- 30 2H-thi opyran-4-yl; -20 WO
2007/ 075468 PCT/ US2006/ 048017 R2 is selected fromthe
group consisting of -NHa -CH3, -CH2-Cl1 al kyl,

-CH2-C1-2 al kylenyl -O-C 1-2 al kyl, -CH2-OC1.3 al kyl,

-CH2-OH, -CH2-C1. 3 al kylenyl -OH, _.and benzyl b s

t Fer ey Pmbp A e %eeﬁdﬁwma?%ﬁ aﬁd%mﬁ%%%’i%%ﬁ?gpg a
compOindSidriduld ALY IVOSe€a pliarffateutiallg tactaptatile salt thereof, or of any

indggendentl sel ect e

one ofihe ggare elgbggi_m%tsky cﬂ@%&ﬁé%f%%;grlso ﬁ@a&%&%{oﬁt&? %@q};) consisting

of -Z-&, K x Rdzby oy sy F & -FLIW R4, BAX-RS, aldkVH-Re. RB; certain of
ydrogen or_al k%_l ; or a pharnmaceuti cal Jl% acggpt a%l e th

these smbodintrnts &% is #rRan StoR esrtairBb Hicae AMOBAMHUES Ry Stirgebfrom the

FLa; ' GeRR6@Ylatcy3@iyll wherein th
sour Pl Yot YN el e bl yherin
aryl, aryptieyiemnsd, haewiry)], audietaperybikslpoyligsprrigandemsybtitaed or

L €. R R, R ' . ﬁ@ﬁ@h 1 % st
substi ’tet?kb’y oR}a’or gkzre §uab32tu :cs 183&:%6%@%%)?%%?3?% oy e?}%l?pt A sl .mg
of alkgThdictixye by droxgalkpl acdmdillpd chaldgdn, Apgroziiecanongypiogplkylamino,

t he ot h j abl i .of ] | s ed from
and dgaglg)g%ngilecé &\r/z\%rjt ﬁ aaec§c’1/1dlb r g?ﬁ{%lﬁ é)f %%E%ngﬁgg%ﬂg? :i%,‘;id@é’ct d fro

the gidp ebiisisti obpdrchhenpil dnstoquhishybplenyl, (skidmathyihenyl,
art. Each of the resulting, c inatio 0 : :
pyridi AR e SOl RRBO AT S5 bR g mipayhere Ro i
-7 RAR,85h Aeierddyic]yd forélewhicR $6ftainsi oneantare nivogentitahs and
. combination with a pt rnaceuthal I%‘ accetpt aHI eh:r‘x:eanrt%%ﬁ{e
optiopallya riagApyss? PHANGATIEH AN aWNERHLRE RO SR
hetergﬂgc?ﬁg%gh YESMd Bthe FitfoglR hioRtd) afdbARIIR tHeShet@rogyclyladroap is

I cal conposition conprising a ompound . o
unsubititwigt @r pulbstitated B3 ORg EEMOTE s t"a?é‘@e‘ﬁ@%?ﬁ“ée n;gx felwe‘{ from the

grou% gc%s?&fng (ﬁ’aéx%[] ng?ﬁ a{'ﬁkﬁﬂi a\lll\ﬁgllﬁﬁ&%ﬂ h&{d £ & aband. us@tertain of

nzene-or pyri e Ting which is unsubstituted or .
thesmhlmdimensdtﬁcyhe@enec;mlyltgmmsgnm’ch% and conping 41 § i) atoms.

one. R3. .grou of. Skt 1 @Bd or QBtituted b
For QG B 086 G g r anSied o
one érBote subbtighite dndrpanddntigiscletied frime thogtoup sAnFEIECftave, alkyl,

ri i.s fused; or. an . .
and a0y SR eertin O oREY wlR AR, DR OREyI9T BBl
unsubStivttudrsubstithed Wroreuwshore _lsuwitmntairxdapmm,ly seteeigd from the
grougg;fe)pgrﬁ@gﬁp étg%% %{cﬂéE?ﬁ’ r%\o@r?:rggelupx of‘il!?eesefe%%giments, the heterocyclyl

group is selected from the group consisting of:

éON——, I:[f —~’ dN_'Ol:/Z(EN—— @N— C —-, CN——'

1

Re R', —(O

0./ N N

d N— E\N_ (o N— 8 N— NJ(N_ N

N, s, s, O -~ , LN and v
o o o .

wherein R' is alkyl. For certain of these embodiments, the heterocyclyl group is selected

from the group consisting of:
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ONH wherein the highlighted bond indicates the
position where the ring is fused; or RAis alkyl, and
WeRB7®749’lr ogen or al kyl . For certai n enbodi nePtBUS2006/048017
e.g., of a pharmaceutical conposition conprising a 30
conpound of Forrmula | or a pharmaceutically acceptable
salt thereof, RA and RB taken -21 WD 2007/075468
PCT/ US2006/ 048017 together forma fused benzene or
pyridine ring which is unsubstituted or substituted by
one or two R groups, or substituted by one R3 group
or subspituted bp one R3 group and one R group;
erg the fas€d pyr ne r |s)—\N wherein the
i-ghl]l gin-ed &ondNrndlcatus—tEggbusotloN—mhere the ring
I's fus¥gd. ,For cert of, these, éh%éblnents RA and
RB ta tog tlj,ehformighe dused beRzenéOring which
NS— UNS W M-+t %tsad om—sugs‘{,\j,d@t ed by o [ tvvo R
~sgroupS—r s@st-futed b R3_,9rQup, N
§ubst|tuﬁbd by one R3’ grou and "ohe R group whé¥ein R’ is alkyl.
certain of these enbodinents, the fused benzene ring
For dexfainrnf iheseicmhasimenis; e hgierarrly] erasw is selesied frpm #}?e%r%up
unmggpgg pments, RA and RB taken together formthe fused
I'ne ring which is unsubstituted or 10 substituted
y one or tvvo R groups, or substituted by one R3
rou ituted py one R3 group and one R
o/ c '%ln ofC(__ﬁb embodi nents, the fused
pyn d| ne ri'ng is A8ubsT i t ut'e@or Eartain ef tiaise embodiments, the

enbodi nents, e.g., of a pharnmaceutical conposition
conprising a npoun f Formula | or a
pharnaceutic acceptalje salt thereof, RA and RB

t ak q 15 to er drolnm-4 fused cycl ohexene or
heterogy IXh&FQPB Y r i dine ring which is unsubstituted or
SUPst édrtsieemBbditncsidy, ke, (ﬁtaqm:ahyia&meca)lr coqumsltR)rm‘omtm'Sing a

wherein the fused _tetrahydro ne rin H
compeHIGITFaralarh ShioF Gt ek BRI POHIICELY Be-opirPIs f P isat or of any
one Y@E AbdViEerhbéWinenits WBRH indfiedes FGERE & JZ-Kf-Yt-mg 2Rcept where Rj is

enbodi nents, RA and RB taken .togeth m a fused. ¢
'Z‘Rey Epperiain el thesgembodiints, Rads SHlesh ﬁgfwaﬁ*s GTp consisting o

hydr%%&rc‘ tallé}"l'tﬁﬂ HRYerBOFCI P Y‘mrsgleaeg TR he gT80p QSﬁsﬁﬁir@ ¢¥f-S(0),-,
nmbodi nent s, fused cycl ohexene rin

-C(QnsGEOY-NH:, and M;Hr%@bat, i/s|ppenylgne; @adtaish leﬁn% tFipg ggrtain of these
emb?ﬁl?r?% TR mgigrﬂﬂﬁoﬁsﬁmk;&é@geé feR, §oneNend ysed

opyr ne ring | S unsubstituted or
-NHsS(IﬁIS)H)t adtethagively, ferrdsoninsafchess\endhndimentgoR eispelgetsd feom the

grou[I:J consisting of alkyl, aryl, arylalkylenyl, and heteroaryl, each of which is

unsubstituted or substituted by one or more substituents independently selected from the

group consisting of halogen, hydroxy, and alkyl; Y is selected from the group consisting

of -8(0),-, -C(0)-, and -C(O)-N(Rg)-; X is
for certain of these embodiments where Rj is -Z-X-Y-Ra4, R4 is hydrogen or alkyl; Y is
-C(0)-N(Rg)- or -C(0)-0-; Rg is C14 alkyl; X is alkylene or alkenylene; and Z is a bond.
For certain of these embodiments, R, is C14alkyl; Y is -C(O)-N(Rg)-; and X is alkylene.
Alternatively, for certain of these embodiments where Rj is -Z-X-Y-R4, R4 is alkyl

;and Z is a bond. Alternatively,
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certain of these enbodi nents, the fused

tetrahydropyridine ring is unsubstituted. 25 For
we@envaraeenbodi nents, e.g., of a pharnmaceuti caPCT/US2006/048017

conmposition conprising a conpound of Formula | or a

pharmaceutically acceptable salt thereof, RA is alkyl,

and RB is hydrogen or alkyl. For certain of these

enbodi ments, RA and RB are both nethyl. For certain

enbodi nents, e.g., of a pharmaceutical conposition
conprising a conpound of Fornmula V, or a

phar maceutically . a I sa t .thereof . )
substititad by malsemicas Yeis VECKOUT S lHen RiFPrpi) By, - group
and ¥ -dhese enbodi ments, RA, and RB' are both methyl.

- 22 WD 2007/ 075468 PCT/ US2006/ 048017, For certain

eFboeiirimermbodiments. 612- 0 iHRliFRARICR I AT Forpising a

£fn E&ftf@dil aéaeptdble &t thibeofRAs selected
Comp&t&wgnaceutlc accep tagle sal th greo or of any

from uhngrmip ¢mlsabgvéhndrbwpm! ihmpéhmﬂwl)ab@y & R3is

(amlno?eﬁmyi)pgixwlo?(éz@@y%u@%&z&ﬂﬁﬁ&&hh%? anddmﬁ ’_%and gyﬁﬁlﬁ-‘lﬁl-yl

c ®ot aenlnmﬁ:rrﬁ»oﬂimwﬂs e ooli mplmrglacmlqagcmgpmloqja}mpnsmg a
compa&%t 1%{' e(g%gpr ar i %hf‘ce %lb %%f:k@ﬁ‘ﬁ;h@ selected

eteroary
from BiRCGrbap emaatmgaalfhyamxybhmé; (@ydrmumetmpmenyl and

en teroaryl, and heteroaryl al kyl enyl
(methai%‘@gwé% %Bhff}ﬁubst ituted or substituted by one or
AR cSHais tentbedithents rmlgpefml sharmacewicet texpdsiton comprising a

compglgfgﬁgfa‘%g%%lg&f,ﬁ,ﬁégf Oﬁﬁ aI kgcéenla/ hcé to?)(l)é%laﬂﬂﬂereof or of any

one of HHVARNE Ribodnd@iishwitich 1|ﬁ¥1u683 RE,;RAi8 dZZ(-IYSXaYbRndxceEbwhere R3
certain of these enbodinents, . 1S S ectﬁ(fq%@ thi&
is -Z-GaoupZotntsRat FALCSTAIMOHERS HREA R%‘lmems b
wherélmfa d\9¥1¥§§%%@( be @hEQ]Y(Bfl \(bqgl@@‘ﬁbh,ykg RR@Ene, Y, is -NHC(O)-, Xris
pyridin-4-yl. Aternatively, for
alkylctm mwup@#d lvshensee @rﬁ@dpm&w&r e RBis -Z-R4, R4is ‘

]? c%ﬁgﬁy%ﬁfddl&'égﬁ Pe. gﬂ N pﬁgﬁﬁaﬂieﬁﬁcaﬁ REmPosifileh @omprising a
rogen atons an ti onal y a rlng oX p
commmlnﬂuuf Fatronia InHepel ¥ artrephpampgeudicaliy seseRibin ag?rth?fﬁe pgotany

one c&ﬁéeé&ﬁ Ceﬁlyb% 91%)81%9 w}ﬁfﬁpﬁlﬁes Rer Dl NIG€NRG EREBp: wheEL R; is

erocyclyl group’is” unsubstituted or
-Z-R5,WESXiY Ryeor 1B XeWeX oY -Rup ot sattainiof thase smbrdepanidaty (O)-

o} ORGPy B TR YR By 1p B B ey, cach

of whRich i$ hesubstitateddir mabstantet foy dmtcgmy@umtltwrﬁ@pldpgendenﬂy selected
o B0 o B0 R i PR 5 s oo
Cia alﬁﬁgﬁ?ﬁﬁaﬁltﬁfﬁgﬁmnﬁmmﬁ IQo‘ls t@é(dca? a@d&os aﬂw er aryl For
certaip gk theps ?@ ln’WbS 8a]|S {(l)%- r1§/f" LSM Ag;ér%lﬁvely, for
cert#ifs bf feBe ShbbMARALS @ﬂdO@@ﬁtaﬁmd RS hb&tcmyow twlyd:h rumapbstituted or
bt Bt Gome OB St Sk Bl PR fohE scoup consisting
of alkyl and oxo; and wherein heterocyclyl is a heterocyclyl group which contains one or
more nitrogen atoms, wherein the point of attachment of the heterocyclyl group is one of
the nitrogen atoms. For certain of these embodiments, the heterocyclyl group is
monocyclic and contains 5 or 6 ring atoms. For certain of these embodiments, R4 is

piperidin-1-yl.
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group consisting of oxo and alkyl. For certain of
t hese enbodi nents, the heterocyclyl group is selected
WO e@motdaes gr oup consisting of. OO0 O ~O N C NeCTZNS2006/048017
ORO CAN- HO SCN- N _/N.r and UN , 25 O wherein
R is alkyl. For certain of these enbodi nents, the
heterocyclyl group is selected fromthe group
consisting of: -23 WD 2007/075468 PCT/ US2006/ 048017
O ON N— NN ONNCgGJ\NS N\NANOO" I N UN O
~OO ,and ' whe rein R is alkyl For certain of
es elt'tg m%&m&ﬁs dfeof'® bﬁ&lﬂ’ﬁé@hﬂéal g6pPsition semprisiad a
e group consrsting . CN - C N an
compoﬁﬁdl bAFornvila i se Iéfnbodlphenn@eutlh@}’ apcmtablsrsakt 3hese°fF°f of any
one of geborg ErpegHEP AN gpieb s B REL K8 Cr Ry RuTRE Y Sor &
posmoﬁo Il%@ gadaiafof Beaseebodimenits, Ror(or Rsa) é¢ atghe 7-position. Alternatlvely,

for ce M eUtgmngwge %g?ﬁgﬁf is é\}llﬁlltl% *ia:%% ?]BE dg‘g@ l&fan@ﬂé/ of the 7-

and 8-{)@5‘1&%&5&@@0&1@ﬂpﬂxe\mms\eldgffonﬁulasz R4. For certain of
hese enbodi nents, R4 is selected fromthe group

consi sting of N , alk het er ocycl yl ;
Is selected fr \rgguﬁo consi E S(gglg-yl’ Y
-C(O-, -C(O . ang - NH S( \i s phenyl ene; and

Z is a bond. certX'n-gf ¥ @. en§odigrents, R3 is
(et hyl sul f onyl &m no) phensl‘ (efy., R4 |sﬁt hyI and Y

eﬁgbﬁrﬁﬁﬁgg%zﬁkﬁng tg ecta e%ﬁ#%acé&fcapﬁfxﬁﬁisﬁm@xfco&ﬁ}ﬁﬁsﬁig a

compound of Formula II, III, or IV, or a pharmaceutically acceptable salt thereof, or of
any one of the above embodiments which includes n, n is 0.

For certain embodiments, e.g., of 2 pharmaceutical composition comprising a
compound of Formula IL, I1I, or IV, or a pharmaceutically acceptable salt thereof, R is
selected from the group consisting of halogen, hydroxy, alkyl, haloalkyl, alkoxy, and
N(Ro),. For certain of these embodiments, R is hydroxy or -N(Ro)2. For certain of these
embodiments, R is -N(Ro),. For certain of these embodiments, Ry is hydrogen.
Alternatively, for certain of these embodiments, Ry is alkyl. For certain of these
embodiments, m is 0 and nis 1. For certain of these embodiments, R is at the 7-position.
For certain of these embodiments, R is at the 8-position.

For certain embodiments, e.g., of a pharmaceutical composition comprising a
compound of Formula Il or IV, or a pharmaceutically acceptable salt thereof, m is 0.

For certain embodiments, e.g., of a pharmaceutical composition comprising a
compound of Formula Il or IV, or a pharmaceutically acceptable salt thereof, m and n are
both 0.

For certain embodiments, including any one of the above embodiments, R; is
selected from the group consisting of -NHz, -CHs, -CHz-Ci4 alkyl,

-CH,-C}.2 alkylenyl-O-Cy.2 alkyl, -CH2-O-Cy.3 alkyl, -CH,-OH, -CH>-C).3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by

one or more substituents independently selected from the group consisting of halogen,
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group consisting of alkyl, aryl, arylalkylenyl, and
heteroaryl, each of which is 15 unsubstituted or
waeamsh7et ed by one or nore substituents i ndeprCiEs100§048017
sel ected fromthe group consisting of hal ogen,
hydroxy, and alkyl; Y is selected fromthe group
consisting -NNof -S(O2-, -C(O-, and -C(O -N(R8) -
Xis ; and Zis a bond. Alternatively, for certain of
these enbodi nents where R3 is -Z-X-Y-R4, R4 is

hydrogen or alkyl; Y is -C(O-NR8)- or -(0O-0-; R8
ol b ek BB b EPLErSily hof obff o rese
cmbo@ Infatlts, RY ik §ele§@@XmM ﬁ!%)grou;ﬁé%s}gtinﬁ ofl- €H3,e-f¢ﬁ-lz-C1.4 alkyl,

Al't er nati vel for certain of these enmbodi nents where .

-CH. 08 Ci1s alkgl xCYLrG, > 7Ky eBy LD 1511 a1k>24-% 96 re 75468
-CH,- Pﬁ;&%@&% ég%is(ﬂa cer?alm SF iHed @ﬁb@&m‘f@k@ iRyiigl ¥electéﬁ fr®m the group

I'ene interrupted by one -0- rou};l)
conswtm:g o methyl)-ethykon- pmwy! m-hutah‘@mdhonmnyémeféyb meﬂ@ﬂxyanet yl,
ut i,cal [
ethox% W A fne(t)ll';miyleﬁx%%gﬁ% Ted 1§d|l gar}" rék e grfkg: dln of these

embodheeeafR, iR3clested dtomt thekrodp ﬁomttdgeofgn@bpl etbmtmspliongl n-butyl

dr R

Wdo?%ﬂf&?@?%ﬁ%ﬁ%&ﬁ?étﬂy ?1 %&% ony gmoﬁtgtlﬁ%énﬁr’ceﬂam of
thesere)r:x{bﬁoghﬁer&s,yﬂ{g 1sESBlécteyl;fr<ﬂn [he4grxbhp coﬁmstlrlr@cﬁrapmpyl n-butyl,

enno 0 rne tic COﬁpOSItIOﬂ
metheyRFnKh AposY Rl SRIREIRITL | Cor | V, or a

prlftl'rr&ﬁﬁhht érﬁ@d}dﬁﬁﬁ&?ﬁﬁhﬁhﬁ@m@%fie diﬂ’tﬁé abdve dRBbddiments, R, is
selec?q%}ifgfrtgg%@{q%;{gyéﬁgw% of s %ﬁ&%%g{y tc!,yrcl:poh%xylhx lghe}g%nenyl
teuar(eya%ﬂayarﬁy- qeamrm}aﬁhwylteuﬁgrdocymp@nﬁ] wbqeﬂrmﬂbssz-pyran-

P har maceut i cal np03|t|on co

3-yl, &Sfﬁb@dﬁ'@fﬁpmr‘}rﬂl yqahy;ly-ZI%Fhlewrax@ﬂA rg)l 1- cilmgdotetrahydo-
2H- tl‘ﬁgg{rﬁ?%gf 'Iscﬁ)}l de¥raRCHaRER RN Ridhbnts R[ ﬁQEtra}B'Hoﬂsz-ggx\énA-yl
e above enbodi

iments which includes .
- ZFot-certainvernodizents inghuding may ongof the Rhobqf emgockmenﬁzwhere X'is

e A FE P VR ST o o Mo
for cerifdof Mrese ¥mbiogimadiky I 2Ene; CH’a— |A:]temH0(ed)) for gqnap.rsof these
om BRI RS 215, s Bl e -
C ORpO&Irtaiembodiptcnss, e a)f Itmmuta,ﬁﬂai, Ri 1S:@lk19mwad Rp i hydrogen or
i Qg & RISTRESHR SR sASSEPLRD Babiy | Pl
R3Fof€er'ta$n eNbo@niit€ e if Fulevua 1IR3 of an)ZOf t-hZaEadye embodiments of
Foméﬁ_g a@,, ?Ferﬁ §e%q5e<§ _g'o;x&]é;g\r(eu%4con§9s[clng %Eft 8#[9— 9&{{&‘?15?, and -O-
except where X" is -CH;-. For certain of these embodiments, X" is -CHy-.
For certain embodiments, e.g., of Formula IVa, X" is -CH-.
For certain embodiments, including any one of the above embodiments of Formula
IVa, mis 1, and Rs, is selected from the group consisting of -Z-R4 and -Z-X-R4. For
certain of these embodiments, Rs, is selected from the group consisting of hydroxyphenyl
and (hydroxymethyl)phenyl. '
For certain embodiments, including any one of the above embodiments of Formula

III or IVa, R is selected from the group consisting of halogen, hydroxy, alkyl, haloalkyl,
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-C(O-0-, -C(O-NR8)-, or -S(0)2-, and R4 is al kyl,
aryl, arylal kylenyl or heteroaryl, each of which is

W@ p®absHsg ut ed or substituted by one or nore PCT/US2006/048017
substituents independently selected from hal ogen,
hydroxy, and al kyl. For certain of these enbodi nents,
R8 is hydrogen or Cl-4 alkyl. For certain of these
enbodi ments, Qis -C(O-, and R4 is alkyl or aryl. For
25 certain of these enbodiments, Qis -S(0)2-, and R4
is alkyl or aryl. Alternatively, for certain of these

stk R NBe s (EOF SErIE OINE e URg oG R £ Vertih of these

emboduB&dth hyemt s | ndependent ly sel ected form t he group
consisting of alk oxo; and erei n heterocycl
R SRR PNy BEDE 1Y SO RAN OO0 N of Formula,

moﬁl\ﬁar{-}gse@eﬁg heygnﬁqseln the point of attachnment of the

heterocycl group is one of 30 the nitrogen atons
FoF orccerthiai amlodimestse inshisng svhens ofithe ahfé‘tee%*a‘gf%zwms of Formula

IVa, g{fgl{,oe,gcg |n o%}ﬁg#p and contains 5 or 6 ring atons.

cer ese enbodi nents, R4 is
pi Pardedain dnbodimens, iclebey mey7enss therbugyonkrdimsots of Formula

IVa, mgndcx‘?gx{eaéo[?h 8RRl TBLS m & Pig1.0f @ pharmaceuti cal

ion conprising a conpound of Fornmula I, I, or
I \/Formertalrpémbwmumts, clvdingemepreadl the shoye emhbedipfentsgf Formula

oy 2 s DA P G SRR B sy
tetral@ﬁid-:awtrpygén Bhﬁ’f‘ggﬁgﬁmﬂm??ﬁ t(agzrﬂtlﬂie»aalf+tb10@gratnl=fbyl and 1,1-
o GyBSa AT MG RY S TrBEH BB Ry sy

2H-p &{:lb,lqus of the 7- and 8-positions are shown |n the
ollowing fo | as I VR2 N iV>- 7 7NX
Ok 8, LU o VR Moy Ut g ot
111 0{39 V?is sb&eteaqm}hltﬁé BEHUP cofi SBMPURLyRiopeatyLdyaldhkxyll b)k;loheptyl
har maceut i cal Iévacce ptable salt the

tetrabydrgfdrart@-)dnvtrgh)gdr@ﬁlrph-é Hpbsrahuits e meat<-Yinted ﬁl[xyé)o-QH-pyran-
3-yl, tg&%@%ﬁace P/parf L399 telF Ry oS A %Bpﬁmm&mﬂ&?f 1- &wgld»otéﬁfahydo—

I cal conpOS|t|on conprising a ound of
2H- tﬁmpmdna4-|yl Fo1 ¢ertapm of thesq;)qcmbocbmpwagemqegahycgp H-pyran-4-yl.

acespt alpmg b g n{xé}ﬁg qgélﬁd% § on€ IOE Fﬂeeﬂ)ofvé mebﬁﬁnéi{tﬁ WP

consi S ogen hal oal %{
Formulk dkay III,dMa or MaRB) s semtedc@@mahﬁ gtsmpm@élétmg o NHz, -CHs,

'CHF'K’g*é@ik%nm @@k?%gh%ély% %%@z-goro{:eg ai n of

-CHb (RS alke by tHOH Hnsl, belR9y T whdryihrtbg pheny! ring of the benzyl group is

" unsubstituted or substituted by one or more substituents independently selected from the

group consisting of halogen, Ci.4alkyl, C,.4 alkoxy, hydroxy, haloCi4alkyl, and
hydroxyCj4alkyl. For certain of these embodiments, R; is selected from the group
consisting of methyl, ethyl, n-propyl, n-butyl, cyclopropylmethyl, methoxymg:thyl,
ethoxymethyl, 2-methoxyethyl, hydroxymethyl, and 2-hydroxyethyl. For certain of these
embodiments, R, is selected from the group consisting of »-propyl, n-butyl,
methoxymethyl, ethoxymethyl, and 2-methoxyethyl.

For certain embodiments, R4 is selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryi, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl
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Alternatively, for certain of these enbodinents, RO is
al kyl. For certain of these enbodinents, mis 0 and n
WO 200107He8 certain of these enbodi ments, R is BECT/UR®06/048017

7-position. For certain of these enbodinents, Ris at
the 8-position. For certain enbodi ments, e.g., of a

phar maceuti cal conposition conprising a 20 conpound

of Formula Il or 1V, or a pharmaceutically acceptable
salt thereof, mis 0. For certain enbodinents, e.g.,

of a pharmaceutical conposition conprising a conpound

wers SRR B S S SRR BB Sy AR,

heteroﬁfgh qsist&s&tyﬁalkyleﬁyluﬂéteg)aaﬁysxmmeﬁyu Hleylbevearylenyl, and
nbodi nrents, R2 is. 25 sele ed fr n1the
heterogelg] groppgcass be wgpbstitelgs or iiteted by %‘m Cpstigrents

l -adikoplys; hy Gy iyl
mdepé‘@ééh%@é’llectgh gorrzth@ éf%l? corgiﬁ ggfﬁu@l Whlg?“eyl n}’t heyghgn |
haloalkiyh dalsfalkop; b?éﬂ%%ﬂ ngtrfbdwdrwﬂ AT PR} YL ATy 10Xy

u axe% NERPREBIERL; layhino;
YA BB RS ooy e
alkylahﬁlﬁ@’;/ d}ﬁ&#%ﬂﬁﬁﬂﬂd@@@ﬂ@ﬁﬁ@ﬂ)ﬁb&"ﬁne@{&j@dﬂpﬁg}? cas@Pf Alkyl, alkenyl,

haI oC 1-4 alkyl, and hydroxyC |l -4
alkyng W#Xétﬁ 90]§rtal h of these enbodinents, R2 |

S
Sdoe eéﬁﬁnfembHﬂhhmtgrRup sebn‘sdsftqnm giecgroumsmnggzaf@ilwl aryl,

heter(grl)zl; pad a@%gﬁqpy W re &?’ learg{a%y ]&H% ﬂ%ﬁﬁ?ﬂ €L 2

heteré‘&ﬂaﬁdy‘l’br@'ﬁ gidips eawB® admmﬂtm¢d HR2substitwdddnt @ drmoaretsybstituents

mdepﬁn%{tl?q sgleggﬁg fjbcﬁp %gl}%&p @fug eft aq%lé?lﬁ {@ q%l'oxyalky]

ammsatliaﬂxmsgav lhyd%xgla&myahmd alldyyaiiimnyamtdlyllkylmdo
- hydr oxyet hyl 0

r-certa f.these enbod
oG EBEOPo G SCEIS TR BB CEYPYIE o v and
hetergﬁx?#:achrbf WH?&Y {surRubdtiiled or GiEtiGIRED Py ho@ioky] hydroxyalkyl, or

oxynet hyl , ethoxynethyl, and 2-net hoxyethyl. For
ammodkﬂal n of these enbodi ments, R2 is selected fromthe

f(#o e?tgﬂltsc%1 dcﬂgleﬁ{ R ﬁ's%{’éélted fRoR4hy énouﬁQonsmtmg of
oxyne ) oxymet hyl, and 2- net hoxyet hyl t i
hydreeyphanyl, éwﬁummhﬁ)phenal lﬁ@mmrrmﬁlwl ¥ pyidin=3sy|, @nd pyridin-
4 1err‘oodl ments, Rl is selected fromthe gr oup consi sting
Yiof cycl opentyl , cycl ohexyl, cycl ohe ti/
t eFordey@diroémbadin@nts, R4 iealkyh pod ]aﬁw glyg, or heteroaryl, each of
. tetrahydo- yran:2: vl t
whichds a%tu%icgﬁpgﬁgt&t_eél B’y (% :ettira ) %u%ﬁt@ It%{)h;/i?geﬁdentl?' selected
fronﬂﬁﬂog’lenlhjzhrexjr,dmﬂ@ﬂk)dhydo 15 2H—th| opyr an-4-yl . For

fgré’gl st t ?’%\eﬁl?;dpf IlS a%é'?br a| n-embodi nent s,
' anH@Brﬂﬁh azﬁléodmﬁanﬁ Rylie selbared frenbibd ignent eonalsting ofhydregen,
alkyl, and heterocyclyl.

For certain embodiments, R4 is hydrogen.

For certain embodiments, Ry is alkyl.

For certain embodiments, Ry is a heterocyclyl group which contains one or more
ring nitrogen atoms and optionally a ring oxygen or ring sulfur atom, wherein the point of
attachment of the heterocyclyl group is one of tﬁe nitrogen atoms, and wherein the
heterocyclyl group is unsubstituted or substituted by one or more substituents

independently selected from the group consisting of oxo, alkyl, aryl, and arylalkylenyl.
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present, X is selected fromthe group consisting of
-CH2-, -NH, and -0-. Alternatively, for certain of
wo b@ge7asbodi nents, Xis -CH2-. Alternatively, PCF/US2006/048017
certain of these enbodinments, Xis -NH.
Alternatively, for certain of these enbodi nents, Xis
-0-. 20 For certain enbodi nents, e.g., of Formula Va,
RA. is alkyl, and RB' is hydrogen or alkyl. For
certain of these enbodinents, RA" and RB, are both
met hyl . For certain enbodi nrents, e.g., of Forrrula I'l'a

For oo SR BPASF BRSBTS LU HRin 1 8 o

atoms: dr €ERAin of Wke ehiboBHBENE, tHE Bét@r&éycllys groupids undﬁbstltuted or
certain of these enbodinents, X" Ct;%z g

substlggqa(i hy gne ﬁbg@rwgmsgmegtsgndewpdm}wle&tq omsghe grqug consisting

47 BF #n é%b%hﬁtﬂtﬂa% I¥&@oOfclyl group
Ofox? ’he abov %g%@dﬁgn?gpgéfh For nule; IVa, mis of

5 is unsubstiteted st substitatad bliengoomere @hlsﬂﬁémtﬁgméﬁpﬂnzcmy %%C“?Fg’ from the

- nsmF %o a (ﬁgﬁ( j n of these enbodi nents, R3a is

& p &) rom group consi sting of hydrox phenyl
arRibr Cchitain@xmytoeitheity, eyl hetgocyriyl grevn sdlertedizo e grawp

cl udi ng any one of the above enbodi ments of Fornul a

COHSITtF}g IVa, Ris selected fromthe group consisting of
ohal og e@ hydroXy, al kyl, hal oabkyl -27 WO
20 7/ 0[[5468 /USZO / 0480g, al ko and_=\\( R9) 2.

éﬂm ergatn of N /ngmodlqre Iil |s:Nh-ydr oxy— For .
cert of t e di men |s or certain
enbodi nent'’s, |ncI Udl ng any one of the abov o

/_Qn‘ood nts ormtba/—hll orRkVaj nis O e\qca{{)t

vwRer el n G, For certaiNTenbollingats, incf udinyg any
\__dne of; he ab 8, entfddiNment s of mul aand Va, is 0
excepcD re mi® . For certain enbodi nment s,

h %Udl%ﬁl any one of the above enbodi nents of For mul a
10 w erf‘? Y nare both 0 except where mor n is 1. For
C eF éedentanEmbodierns, Ri i hederagyelyy ewonp selecief droap Hipegroup
enbodi.ments of Formula 10 Ila or IVa, Ria is selected
consiSPBEPf'he group consisting of tetrahydo- 2H pyran-2-yl ,
et r ahygdo- 2H pyra)n 3-yl, tetrahydo 2H pyran 4-yl,

et r ghylfo- 2H hidopyr ap= -yI

Noxi @m—ra dol\?H-t i o YTO Fo —Tertain of

hese énbodi S tetrahydo H pyran-4-yl .

For ct—ql n Qj‘rb rrent %K. I NPl udi ng %Mjﬁe of the
| qhave ﬁl-tmée b}f—For

, \/ —_ N— -
O/,S\\O y l\/N L

o ' " wherein R' is alkyl,

For certain embodiments, R4 is a heterocyclyl group selected from the group

15 consisting of:

O
7\
N— ¢ — LN o N—
d ' , C , and —/

0

N— O N—
. . . or NS

For certain embodiments, Ry is
For certain embodiments, Ry is piperidin-1-yl.

For certain embodiments, Rs is selected from the group consisting of:
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15 11l or Va, R is selected fromthe group consisting
of cycl opentyl, cycl ohexyl, cycl oheptyl,
W@ edoramsaes of ur an- 2-yl, tetrahydrofuran-3-yl, PCT/US2006/048017
tetrahydo- 2H pyran- 2-yl, tetrahydo-2H pyran- 3-yl,
t et rahydo- 2H pyran-4-yl, tetrahydo-2Hthi opyran-4-yl,
and 1, 1-di oxi dot etrahydo- 2H-thi opyran-4-yl. For
certain of these enbodinents, Rl is
t et rahydo- 2H pyran-4-yl. For certai n enbodi nents,
i ncludi ng any one of the above enbodi nents, of 20

Formula Ila, I, IVa, &HYa, R2 is selieﬁgd fromthe
N co_n§,i_s§kc51)g of - MF272EMB, _ .C 2-C1- 48Kyl
0 st1_2(al kylényl YONCL- 2 al kyl -8R O CL. 344l kyl
-OH, -Ref2- C1-3 al kgHgp~ OH, and heHgyd—"whgrgi n
the phenyl ring df the benzyl group is unsubstituted
substitqkd@“@y*gne or nore substituents
I ndeperigntN y sel egfed fromthe group consisting of
hal pgen, CIA@?H(I_V/Cl -a al koxy, hydroxy, hal oCl4
§kal, and 2 ﬁ%droxyCl4 al kyl . For certain of these
enbodi ments, R2 is sel ected ron1& % group consisting
G g &

of methyl, ethyl, n-propyl -mf
cycl opropyl met hyl, net hoxypgeth et haxymet hyl ,

2-get hoxyet hyl .. hydr axynet hyl , bﬂ)Z—hydroxyethyl. For
ceg‘?raﬁeﬁta el}“ﬁ%%lgle\{'gsrrgé& ments. R2 is selected from the

gr Poicegaiisémbodighents, Ry iy sodadted frofauthy kroupnehkictiygref 1 land =S.
et hoxynet hyl nd 2- et hoxyethyl. 30 For certain

e %‘b‘?‘?@fﬂ é‘,"b?&“}‘?"% é%t—éd fromthe group consisting

o b ROt ko eyl . Al kyl aryl ehyl

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

h‘eié@f embp R\fll%@w?‘éﬁiﬂnﬁ-

hej:gf Qata¥h SrbaHIEnRI R, is @%@;zﬂk fingr oaryl enyl , and
het erocycl yl -28 WO 2007/ 075488 PCT/ US2006/ 048017

whBpréeriaimembpipnents Redwgalected frpmythe ggeup consisting of hydrogen,
kyl | , ) n
cl-lo%gl%?l abz-%‘{) Mgthgaydx?y%o %(ﬁygé%:l,,cl% kb2, §atkylenyl,

t'et 0a roa

aryl-Get eslbglenylo ayd hitgtoanlt Cr-ahlkylensl.er oar yl enyl, and
heterocycl yl . qr ti -Cy.10 alkvlenvl.
cuBG PR EmpgluaaRe 36 s REablRt O p Y S Blarony Crapatigreny
seFectathifi eoivotiheergs, Reps Conglkst.i ng of al kyl ; al koxy;
hydr oxyal.kyl ;5. hal oa] kyl : al koxy; hal ogen; nitro;
hy §Pb% ,mﬂéF%QgF%?“%égﬁ%?y%gg%? aryl oxy; .
ar Foatédrydie eabodimdéres, Rydasslected Eoer bargrowxgonsisting of hydrogen and
Eeteroarylalkyleneoxy; het erocycl yl ; am no;

alky | kyl am no; dial kyl am no; (di al kyl am no) al kyl eneoxy;
an@or tértdihenttadanéaits, ®y hydmigkeny!l , -  al kynyl, and
het er ocycl yl ,, gxo. FqQr .certain enbodinments, R4 is
sef@&?@%“FFﬂﬁpgﬁgmﬁﬁggﬂs@@ﬁiisting of alkyl, aryl, 10
hetlrgf eariath eniodiménts,at ks ¥4 €nydlkylegs.ei n the aryl,
aryl al kyl enyl , heteroaryl, and heteroaryl al kyl enyl

gr &gpseréain chbodiaels R it BRNYP S ubst i tut ed by one or
MRy Skish iclttRAifents, R’ is hydrogen, alkyl, or aryl.

For certain embodiments, R’ is alkyl.
For certain embodiments, R' is hydrogen.

For certain embodiments, A is selected from the group consisting of -CHa-, -O-,
-C(0)-, -S(0)o-2-, and —N(-Q-Ry)-.

-31-



10

15

20

25

30

i ndependently selected fromthe group consisting of

al kyl, al koxy, hydroxyal kyl, am noal kyl, hal ogen,
wheroxse8 cyano, am no, al kyl am no, and di al kyPErism06/048017

For certain enbodinents, R4 is selected fromthe group

consisting of aryl and 15 heteroaryl each of which is

unsubstituted or substituted by hydroxy, hydroxyal kyl,

or am noal kyl. For certain enbodinents, R4 is

sel ected fromthe group consisting of hydroxyphenyl,

(hydroxynethyl)phenyl (aninonethyl)phenyl

i di r| di For
(gd:'eﬁgﬂ} %nb?_gﬁ ser:]lectggl/ %roh%ﬁl)% %‘?ﬂ% F&{stlﬁqing of -CH,-, -O-,
and—l’mhmyo)aryl each of Whl ch is unsubstituted or
stltuted .one_or, nore substituents independently
sgp CeEgn ?‘Pﬁ%ﬂ?lﬂ%ﬁ“&géﬁf ydroxy, and al kyl . For
CeFéracitaB©aBb B ¥nts, ARG defecdiydm @lie groyib.cohsistingesf -@-n-S(0)o-2-,
enbodi nents, R4 is selected fromthe group consi sting
N(-QRpyardgeHz~ 25 al kyl, and heterocyclyl. For certain
eNPOCd Al &nb&ﬂrﬁ&tsﬁ YSsQ6RBred FoRt m‘eegrbap aoﬂmﬁ@l dterdond,

R4 1s al ky For certain embodi ment s, i S

-C(Rigk¢ &(Bc)y@l@ds)agﬁé@b VR ARG nsSENe N)GRS?m r‘é(RéPWQﬁg'C(Ré) -S-,

d ons and optionally a ring oxygen or ring
and s@éﬁfﬁg&gt g)tm wherein the {JOI nt of 30 attachnent of K
©

t hEom@tr@m@yxbp«}ntmegm (pisisslesied fesim theeetapp copwsting Gk (O)-

' t ycC ubstituted or
S(O g&f ﬁlgg QSBE ﬁp@sgﬁ é(gétg)u%st tue 5j@;sl ndependent |y
seFer:ctea'tdmi embodirm@m@m 66@33-1, Sy tﬁl(lh)(-N(Ra) kgl -S(0)2-N(Rg)-.

r and ar 9 WD 2007/ 075468
C%L'?{Ef%b% ﬁggﬁéﬁt oré(ls SR& enbodi ment s t he
heFerc&r;eﬁﬂ:yhbgdﬁn@tsti&ﬁydcl [ c and contains 4 to 6
at ons certain enbodi ne
e B 62YeR STogRTR-oY telisier it 46F B i Soperind A5 Bg-
-O- cg(p@) omqu;-@(agybsgﬂdg@oyzs [ ndependent ly selected from
the group consi sting &ht and
ar fP&FW‘%ﬁWbOdFB‘Fm%erSa se enbodi ments, the
hetrgt 0&Y4h ¥nbBaRHENS, WSis smga&sfrbhum &r&dip sotlassting WE @ Gond,
by one or nore substi tuent s i ndependent |y sel ect ed
-C(G)rmdt-tﬁﬁ group consisting of oxo and al kyl. For
celi;toplzéhdpgﬁ‘g ér?ts Wis h$ofidhet erocyclyl group

selecte omt e group consisting of
For certain embodiments, 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.

For certain embodiments, X is phenylene.

For certain embodiments, X is

For certain embodiments, X is C;4alkylene.

For certain embodiments, X is methylene.

For certain embodiments, Y is selected from the group consisting of -O-,
-8(0)o-2-, -S(0)2-N(Rg)-, -C(Rs)-, -C(Rg)-O-, -O-C(R¢)-, -0-C(0)-0O-, -N(Rg)-Q-,
-C(Rg)-N(Rg)-, -O-C(R¢)-N(Rg)-, -C(Rs)-N(ORo)-, -O-N(Rg)-Q-, -O-N=C(R4)-,
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- rN- OSN % O UN N and 0 O 10 wherein R is
W@Pbkdylo754680r certain enbodi nents, R4 is a het erBCHUE006/048017
group selected fromthe group consisti ng of. OOO
1N—O~N—OUN-CN(]\IOCN 0 ~(OR," O NOCNNRL'N"
N SON- UNO ‘0 0 "and V\hereln R is alkyl, For
certain enbodinents, R4 is a heterocyclyl group
selected fromthe group 15 consisting of: O N OCN
CN o/--\N and \- O N O N For certain embodi ments
R4 is or \---/ For certain odinents, R4 is ’
pi peridin-l-yl. For certarn empQdinenti -CHg)tN-W—
sel ected fromthe group cpnsigting of- \(30

oSO o0 (0

s aane)

10

For certain embodiments, Y is -N(Rg)—Q-.
For certain embodiments, Y is selected from the group consisting of —N(Rg)-C(O)-,
N(Rg)-S(0)z-, ~N(Rg)-C(Rg)-N(Rs)-, ~N(Rg)-S(0)2-N(Rs)-, -N(Rg)-C(Re)-O-, and

N(Rg)-CRe)-S-

For certain embodiments, Y is selected from the group consisting of -S(0)-,
- C(0)-, -C(0)-NH-, and -NH-5(0)2-.

For certain embodiments, Y is selected from the group consisting of -S(O).-,
-C(0)-, and -N(Rg)-C(O)-.

For certain embodiments, Z is abond or -O-.

For certain embodiments, Z is a bond.

For certain embodiments, Z is -O-.

For certain embodiments, a and b are independently integers from 1 to 6 with the
proviso thata+bis<7. For certain embodiments, a and b are each independently 1, 2, or
3. For certain embodiments, a and b are each 2.

For certain embodiments, m is 0 or 1; with the proviso that whenmis 1,thennis O
orl.

For certain embodiments, mis 1,and nis 0 or 1.

For certain embodiments, m is 1, and n is 0.

For certain embodiments, m is 0.

For certain embodiments, nis 0, 1, or 2.

For certain embodiments, n is 1.

For certain embodiments, n is 0.

For certain embodiments, m is 0, and n is 0.

For certain embodiments, e.g., of a pharmaceutical composition comprising a

compound of Formula I, II, 111, IV, IVa, V, or Va, or a pharmaceutically acceptable salt
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R CRL 7 (CH2)b "(CH2)b and r(CH2)a Th N- C(R6) -N

A \(CH2)b ._J CRIO -N11 ~ HA For certain
weedodrsysts, RS is (CH2)b-1/ . For certain  PCT/US2006/048017

enbodi nents, R6 is selected fromthe group consisting

of =0 and =S. 5 For certain enbodi ments, R6 is =0.

For certain enbodinments, R6 is =S. For certain

enbodi ments, R7 is C2_7 alkylene. For certain

enbodi nents, R7 is C24 al kyl ene. For certain

enbodi nents, R8 is sel ect ed fromthe group consi sting
of hydrogen, 10 C-io

thereofyarr a8 /camPoHRd g 183t eﬁypmx‘éf k0 ris ei°§b">’a?‘iki/? g pbove
embo@iﬁi@ntscgvhi]cﬂ 1@&1K¥éseﬂVJNHﬁé‘1@u ¢h aIFdahMla; k. ei(@m@lé@ﬂhémRL is

For certain enbodi nents i S hydrogen, 10 al k
-NHz,ghe R)dHcgrpuicean be rplasee hwan -Nﬁwa cgé?‘%hlt% %‘Hbali?ﬂ yén such

-R8 ¢- -
vt 3Ll R Y0 BGRIBYLOR0LE on«

ammdalcmhutdlmngm)'lhpcé@m-ghﬁodiQ%/'aR& SRRy kyl . For

R ATIOER Y W 958 ol e W G
embodﬁnéiﬁls ﬁ?s I«sgﬂgreueg grotr; fl@%% g;mast?mmﬁgéﬁw%
o-am -a-ami an IR nden

9,{ 1, RF dently
O A TR A L
of w}ggtP %&lén)%q}nngsutut% or aﬁ&%xtu‘%e& é}?%l%glgm {‘.COSU sfi ﬁ}?ﬁ@é&%&ndemly
selected from the group consisting of halogen, hydroxy, nltro, cyano, carboxy, Ci. alkyl,
C).4 alkoxy, aryl, heteroaryl, arylC .4 alkylenyl, heteroarylC.4 alkylenyl,
haloC;.4 alkylenyl, haloC)4 alkoxy, -O-C(0)-CHj, -C(0)-O-CHs, -C(O)-NH,,
-O-CH,-C(0O)-NH,, -NH,, and —S(0)>-NH,, with the proviso that R"™ can also be
hydrogen. Preferably, a-aminoacyl is an acyl group derived from an amino acid selected
from the group consisting of racemic, D-, and L-amino acids. Preferably, Y5 is selected
from the group consisting of hydrogen, C;.¢ alkyl, and benzyl. Preferably, Yo is selected
from the group consisting of Cj.¢ alkyl, carboxyCi.¢ alkylenyl, aminoC, .4 alkylenyl, mono-
N-Cj.¢ alkylaminoC).4 alkylenyl, and di-N,N-C;. alkylaminoCy.4 alkylenyl. Preferably, Y,
is selected from the group consisting of mono-N-C.¢ 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 where G is
present, G, is selected from the group consisting of -C(0)-R', a-aminoacyl, and
-C(O)-O-R".

For certain embodiments, including any one of the above embodiments where G is
present, G is selected from the group consisting of -C(O)-R’, a-amino-Cjy.11 acyl, and
-C(0)-O-R'. a-Amino-C,.1; acyl includes a-amino acids containing a total of at least 2
carbon atoms and a total of up to 11 carbon atoms, and may also include one or more
heteroatoms selected from the group consisting of O, S, and N.

For certain embodiments, e.g., of a pharmaceutical composition comprising a

compound of Formula I, II, Ia, II, IV, IVa, V,or Va,ora pharmaceutically acceptable
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-31 WD 2007/ 075468 PCT/ US2006/ 048017 For certain
enbodi nents, Ais selected fromthe group consisting
WoR007QrH68 -0-, and -N(alkyl)-. For certain PCT/US2006/048017

enbodi nents, Ais -0-. For certain enbodi nents, A is
sel ected fromthe group consisting of -0-, -S(0)0-2-,
5 -N-QR4)-, and -CH2-. For certain enbodinents, Qis
selected fromthe group consisting of a bond,
-C(R6)-, -C(R6)-C(R6)-, -S(0)2-, -C(R6)-N(R8)-W,
-S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S-, and

salt thefef:ghg?tz chfl\i( C o%ound dt'salt ©f F@hﬂulﬁ'ﬁ%@@'ﬂ' 'F’UH 9r VR, bsofsalyanicend the

pcC t g
above e;ﬁ]?cRS);eN(sIRgm;h m&]fl;p;nly\piggmup_l@@@o}@ulao S@(a%(p&j wgen R, is
-CHzOI'IC(lﬁg)-{)h?gQg)lp caxbge F%Fa&?g bg (x{g -O 8& Ql}:%urp Efﬁo?gllzlﬁodrugs In such

embodBABRE GEtsslectddifiom GeREpup c&;mstmqfa-pq; -GRI mﬁlgnoaqyl a-

amlnoq!cg{é-ggq?rg%gaﬁygg rgfys{i (&pgbnl}'e n‘g?(g%ﬁ?ﬁt"ﬁ}" %%S% fot ¢l bE@dh of
these errwoa%eﬁi@ RR) is seBsotbd-fhgrA tize grobprconsisting of ae 5

PRGOS N TR R s L e i P“"fe“ab‘y’

R" and®R¥ arefndbgendefily séleétt@ Froneme edoupodsistvgiod Ca. lbfdlml, 20
or certaln enmbodi nents, X i.s .sele ted frft)
STL

Ci.7 cyclmadliydt phepybfang |b§9zfyéf@ch of W)éﬂwngﬁ uglFl'I(li/ E}tgﬁ] &r QbStifuted by
one orarﬂglleeﬁﬂgstﬂtgﬁltét@ rx‘i&?%ﬁ&%ﬁy selRBteh Ficeh @w@ioyb enﬁsmmir@@' halogen,

kenyl éne, and al k Iene
hydroiqse rxm}nd),l cryraabl sarbanye Cnapikal G alkory %"’XX g{gf;lpzngan

gﬁy? ¥ h%'f% Qrgl-bfe.g BIQENG], ﬁbﬁﬁ@l.ﬁﬂﬁy%ﬂ anlehCy, alkoxy,

e or -
o- C(a?rﬁmi’“ﬁfm’o gms—q@éﬁﬁéﬁ@ Cre, QR Rl AN
with t]aq, R&%:é%)e% PR Can gls b nryceiﬁ%g [aa'PPef@ | gRAtiReack! Isan(a-1-

cer i ments, i s nmethyl ene.

aminda@yl &oup aeﬂvemﬁom arennine avid sslecsedetromdhe gﬂ?ﬁpt%%sl@?% pf
consi st ?, 0+
racemic, D-, an ammo , acids.

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

include an o-aminoacyl group, a-aminoacyl is an o-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 a-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 where Gy is

" present, G is selected from the group consisting of a-amino-Ca.s alkanoyl, Ca.6 alkanoyl,

C,.¢ alkoxycarbonyl, and Ci.¢ alkylcarbamoyl.

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 IIa, IVa, or Vain combination with a

pharmaceutically acceptable carrier.

-35-



10

15

20

25

30

-S(O0-2-, -S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-,
-OC(RB)-, -0-C(O-0-, -N(R8)-Q, 30 -C(R6)-NRS8)-

WO TPREHS N(R8) -, -C(R6)-N(OR9)-, -0O N(R8)-Q ,PCT/US2006/048017
-0-N=C(R4)-, -32 WD 2007/ 075468 PCT/ US2006/ 048017
NQ -NCRs)-NWI -C(=N-ORg)-,
-CH(-N(-ORg)-QRa)-, Ro R7T -N :7)-a- -V.N-R O
NC(R6)N 7 and Rio For certain enbodinments, Y is
-N(R8)-Q . For certain enbodinents, Y is selected from
the group consisting of N(R8)-C(O) - 5 N(R8)-S(0O 2-,

N( R8) g(( g?f’{’\lﬁeaﬁ o th _%%% S§ %ﬁ%n ov1q§8ra nagp?%f)f]mducmg

cytol&ﬁ@@i@hjﬁtﬂés‘is inYar SnifRl e&h@ésﬁg adiniliSte@hQ R cERAGIeSdmA it of any
-$(0) 2 (O-, -C(O-N+, and NH S(0)2-. For
one Q;féhq shayesmhndimens of s pharasaertical QOMPERIORET gegpound or salt of

any dTRbTHIR éﬁ@/egmbo%xmagts of Féanulg O, nand, I\N(I@%) VCoPVa-to the

For certain di ment s, is a bond or -0O- For
animgk rEcmonrtemmfcthmbodzmprstSdhb émkIIPGF S@léﬁtpalfwm the group

consEHRP 8F PR TF-bSIL-B: 1L [0/anB9LL B, M A TRAdI Bitheve dhntibdfinents,

e 1'ndep en ylntegers romlto 6 wt

the cptobiriess IFNeat oaTNFba i Eor«eﬁaxmthe@rqrabcrdlm@msdthfr@m@un@s IFN-a.
|,lgor £ mreﬁ gagodl sg P en§6n¥hn;/§n§%n ?{ovn’iges aFlgE:thgg E‘ﬁ'&lag]ung a

viral elliﬁeasia ineant aimel insne@d m}nerdgf omﬁmnsirtmacbnmwt@mg m&lerapheﬂﬁcaﬂy
then.n is O

effecilve gﬁl&)uﬂt ?’garﬁf e ?Lf tge Elbov'g Oerm rtngn o(g %rég%rmace 1§al comg)%smon

ora éomﬁfiﬂldl’brl salt@f afrp bn€ of thgiaboesrbmbodigtdnts of FF érsmlas IFHL Ia, 111, IV,

odi nts, nis 0, 1, .or 2. For certain
IVa, g’en’rﬁ’ég)ar@ﬁ gammils 1 For certain enbodi nents, n is O.

For certain embodiments, the present invention provides method of treating a
neoplastic disease in an animal in need thereof comprising administering a therapeutically
effective amount of any one of the above embodiments of a pharmaceutical composition
or a compound or salt of any one of any one of the above embodiments of Formulas 1, II,
IIa, 1II, IV, IVa, V, or Va to the animal.

As used herein, the terms "alkyl”, "alkenyl", "alkynyl" and the prefix "alk-" are
inclusive of both straight chain and branched chain éroups and of cyclic groups, e.g.,
cycloalkyl and cycloalkenyl. Unless otherwise specified, these groups contain from 1 to
20 carbon atoms, with alkenyl groups containing from 2 to 20 carbon atoms, and alkyny!l
groups containing from 2 to 20 carbon atoms. In some embodiments, these groups have a
total of up to 10 carbon atoms, up to 8 carbon atoms, up to 6 carbon atoms, or.up to 4
carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably have from 3
to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclopropylmethyl, cyclobutyl, cyclobutylmethyl, cyclopentyl, cyclopentylmethyl,
cyclohexyl, cyclohexylmethyl, adamantyl, and substituted and unsubstituted bornyl,
norbornyl, and norbornenyl.

Unless otherwise specified, "alkylene", "-alkylene-", "alkenylene”,

"_alkenylene-", "alkynylene", and "-alkynylene-" are the divalent forms of the "alkyl",
"alkenyl", and "alkynyl" groups defined above. The terms "alkylenyl", "alkenylenyl", and

"alkynylenyl" are used when "alkylene", "alkenylene", and "alkynylene", respectively, are
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25 For certain enbodinents, mis O, and n is 0. For
certain enbodi nents, e.g., of a pharmaceuti cal

W@ up0%i468 on conpri sing a conpound of For nul aPdT/U$1006/048017
I, 1V, IVva, V, or Va, or a pharmaceutically
acceptable salt -33 WO 2007/075468 PCT/ US2006/ 048017
thereof, or of a conpound or salt of Fornmula IIIl, IVa,
or Va, or of any one of the above enbodinments which
includes an -NH2 group in a Formula, for exanple when
R2 is -NH2, the -NH2 group can be replaced by an

substiuigt!\lcli_li- gGol ragg{fee ag{sﬁ!l{yﬁ%yg% % séyﬁll?"alﬁ?f.éﬁg'l ﬁﬁ%{&:ﬁto which

sistin
anaryl%r ] iR@@adHed. a- 5 am noacyl - a- am noacyl, -C(O)- OR‘

oo o A g S bk s ety e

more h‘ﬁg&%@%@ﬁ[ %cllﬁling %eﬁﬁlo@ﬁb@d gréwpm. tTds grabsmtm@aﬁq)th@ﬂ greups
that inglnde ﬁe(p@;ﬁ)d }p;llo %Qﬁgqg% (if uﬁaabrpg ﬁalao@kyl gfoalllrf)]s '&Qea&}ibromethyl

?Eﬂ{h sel ect ed fromthe group consi sting of
mﬂmll@%ge%gﬁ XC% 7 cycl oal k ¥ and .benzyl £ ggstems
IThormof ssyscBdctia ufkf%‘t‘ o selhpont i RBE Siey oy og SEtems.

t Nbi fie6req lixfchmictdyé
Examl’aFSo?T‘B lo r% %#ﬂtﬁgﬁ%fp‘}l ﬁg ogen dr%ﬁ)e(nﬁgnl tr 09| (b S, or N.
CHhhbSS(yt,heﬁihsﬁ mwmd theyprmg IhR'@fQFtO‘Br e efsr?etﬂ%%% Py . OF

a‘ﬁ'ﬁ? 4'he @fh%uﬁﬁ bR@tiY i Irﬂ%( 5 Br ﬁ%&ﬁé&ik thald abmtiih. of least

one nng@m&cﬂn (e g QOCSZNG( (B) scMhQ embmﬂgnenasn (ghe t;g(xg)"@gqqp@r% includes
aring of é\?lg ISX%F tg%f{cl c}%t%%sa% t? 12 c&B0n @Jco%‘?s B0 B5idhed | @98 Meteroatoms,

S an ac group erived from
and 028, AW/GRN ag tld: méxeatoatk Efmtahietheeergmw BraypA gmcgwer@r}df thienyl,
racenmic,

d b o
N e e e

S|S|ngo rogen, 6

1m1da94f)112}" BB 106802 Yly), tRiebBt,dehyofumyl, éaeaedltbmtpbdnylf qaa@hqzoly]

benzoegmrgly]; %;n m?%ﬁfr\'q géggggwfé n@qlno%wgl %ﬁ%ﬂ) lyﬁs naphthyridinyl,

1soxa2(}lily Fs%ml L, Quﬁhf}/ h@lﬂﬁiollr@n(i)yﬁaz—uhﬂ- Gbx&lopyridyl, pyridazinyl,

am no . Preferably, Y1 20 is
tnazxmell eo'aadyl‘, ospdinraly rﬂéia aé‘&lﬁls P8¢ PA§™of nono-N-C1. 6

‘ el tgm nﬁ?tex(@cyygl"l\fngadés x%rkxllo%mtﬁ%ngsmﬂ iplaadybtems tlydt contain at

erl yrrolidin-|-y
least ahfki}lh@ hﬂermm TOX-¥{(OR =) %‘érlF(épﬁeseaﬁlo ﬁ%lﬁl{% saturated and partially
| 350 & PRNASREHRIBAGI BRADS. M sorae Ghbbdiments,
unsatﬁfai%cgﬂ?w% %/%Ptglglagé},egl Pr omthe gr oup consi st gg?{%,ﬁ toms, 1
the ter@a("Beterdcychlhirichates wl ringerding sy(stg}n thagcontsins 24p 1 n atom
L nel udl Q7 4s fe HedGoABRILE Exemplary

t°3%?ﬂ§ogt‘2§ﬁ?@%%?’5 §r%lflese% G is sel ected from o
heterbbﬁ:lﬂrgw@p@ﬁﬁl‘mdstpyrrghdfnyl @t@hyﬂroﬁl@na}nm@p holinyl, tgb(wxorp olinyl,
1,1 dlo)gothlornorpholmyl piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl,
isothiazolidinyl, tetrahydropyranyl, quinuclidinyl, homopiperidinyl (azepanyl), 1,4-
oxazepanyl, homopiperazinyl (diazepanyl), 1,3-dioxolanyl, aziridinyl, azetidinyl,
dihydroisoquinolin-(1H)-yl, octahydroisoquinolin-(1H)-yl, dihydroquinolin-(2H)-yl,
octahydroquinolin-(2 H)-yl, dihydro-1H-imidazolyl, 3-azabicyclo[3.2.2]non-3-yl, and the
like.

The term "heterocyclyl” includes bicylic and tricyclic heterocyclic ring systems.

Such ring systems include fused and/or bridged rings and spiro rings. Fused rings can
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-C(O-0O0R . a-Amno-C2-11 acyl includes a-am no acids
containing a total of at least 2 carbon atons and a

W@ od0al7:a68 up to 11 carbon atons, and may al so POLUSINE6/048017
one or nore heteroatons selected fromthe group
consisting of 0, S, and N. 30 For certain enbodi nents,
e.g., of a pharmaceutical conposition conprising a
compound of Forrmula I, Il, Ila, I, IV, IVa, V, or
Va, or a pharmaceutically acceptable -34 WO
2007/ 075468 PCT/ US2006/ 048017 salt thereof, or of a

nmpound or salt of Fornula lla, I1]), |Va

includgy A RGATEooT e YIS 5 B A HER e Bl e e e,
a be:nzegé| I‘félrﬁo %lﬂo%%gﬁﬁ’élﬂyé Bwvo f‘lﬁgs RotaeEb Lo §iroRRomsand three rings

group can be replaced by an -0-&
JOlnerbm}’pOSthﬂ@m prodrugs. In such enbodinents, & is

h hiRent of th
- g e aun ERoglriny ) poiongip ot
hetercc@cIY) ghiuR thRbe thedtroSrOeNR' . For certain of these

I nrent S » b | " i .S i
o?Hxaq O, yl@é £et§r%a§§|%xﬁ|3§ﬂcp'rﬁeg}§()%ﬁ'_§§lﬁ)e Ca?@ ﬁies&’vé]%t forms
of thet heylc,a&eteasaxyv(zarﬂ cmg{@fyqul @rm;mrde]flned alfaer %Wermq;\r
n an { 1) » ar e e e nt le ”" 1t
R L S e R e
"heteﬂﬁﬁylbﬁe?’z ?hdd"lg:mhiygﬂylm¢'c espagtivedy, wm?gbstihtt@d- ekpreixample, an
ut e one, or Su .
alky I§TH LR PRSP TR Ba 1P ST E e B o ST gtqupge apeched.
haWBGﬁﬁ grouty(@F eubktitidnt 0O vaitytslenis peei;lehomyre tBan 6n<ael inyeny Formula
C 14 al koxy aryl, heteroaryl, ar

descr@glé}eéeap,yqap IQuf @y qtueqli or aala e alls Meg fis<e¥1tly sxiebted whether

exph@i%ly%'ti%cf"&l HAX For ex @é%ﬁ;?&@%rgﬁgﬂﬁ@pmch REeHupNsi2,

mdemndwtbosceiqs;@ﬁd Rn’aneﬁwr xaBplse 9@%%”%%8¥%| ig present, each
Y gr&rﬁeﬁwlﬁ]&?‘é%&n‘t s@f%c d13n 3N RRECHKanPIQ UbhefGhbré@Bar 6&M an

no a ecte from'the group consisting of
-N(R@)iQem groupis prsenti(e. grineere dkargene PgR4 €&Uprss present, and both

contaé% ngd%@fq}— gro Pf%&éﬂ' 1939?%5% 1§)ﬂﬁe19éndtaﬂﬁy @QQ&’t@d each Q group is

-am noacyl group,
1ndep&xﬂemtﬂwmigdted sndrach B.rrgmoy hn@pgmbmﬁ& selgegdf rom a

rally.occuri n Cl
¢ gtveﬁtéorb*s IP%IE vE of “’5_ & aﬂ dﬁ'@L gg%&%ﬁ]& ﬁgf@gg I{l clgﬁﬂ%p
1nterﬁﬁﬁia&tsm iresdyoeti thmnpharmmhumlhgac&ﬂgtablﬁé‘oaﬂs tlmpéucgggg@mers (e.g.,

dlastgregm%ﬁqn%B%rsal ga'rfﬁls,:%'sgog\éay% g grm&gﬁét ?f)v ecg'[x r,g.rrxﬁl g}}]e like. In

partl&!i‘l'afl of 26brepbridng opnczﬁll}ommvmsthe\nhm"rmon spbxaﬁczﬂly innludes each of the
acid is sef)ect ed fromthe

compEKls qpantgpmergﬁa vy_ellaqﬁ 1ageny 1B§81xres o e enantgomers It should be

understood that the term "compound" includes any or all of such forms, whether explicitly
stated or not (although at times, "salts" are explicitly stated). '

The term "prodrug" means a compound that can be transformed in vivo to yield an
immune response modifying compound in any of the salt, solvated, pdlymorphic, or
isomeric forms described above. The prodrug, itself, may be an immune response
modifying compound in any of the salt, solvated, polymorphic, or isomeric forms
described above. The transformation may occur by vaious mechanisms, such as through a
chemical (e.g., solvolysis or hydrolysis, for example, in the blood) or enzymatic

biotransformation. A discussion of the use of prodrugs is provided by T. Higuchi and W.
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25 For certain enbodi nents, including any one of the
above enbodi nents where & is present, & is selected
WO e@m0tdae8 gr oup consi sting of a-am no-C2-5 al ke€yk2006/048017

C2.6 al kanoyl, Ci1-6 al koxycarbonyl, and
Cl1_6al kyl car banoyl . For certain enbodi nents, the
present invention provides a pharnaceutica
conmposition conprising a therapeutically effective
anmount of a conpound or salt of any 30 one of the
above enbodi nents of Fornulas Ila, IVa, or Va in

i nation W th phar macey cce l.e
s Sk st St b RGBS AL b5 o5 2 s v,

and ﬁBt&é&é}sﬁlﬂJ@th@Fﬁha)m{gllyespgxﬁ%a ”Edw&‘d%ltRéUhepAﬁl\éhdﬁS a
of 1 nducin oki ne bi os ntheS|S|n an ani nal
th%hﬁélwoﬁmmm%?fgﬁ‘eoaﬁ)r%ﬁsfe “ve anount of any

ortﬁoprﬂ olrlis (RRAME RO ARMS o?the%r@&%f fReRld SaY exist in

|t|on or a conpound of salt of any one of the
dlfferamdaetomdmcﬁommtasd el saoln farmssarg embracegiavithin the scope pihe

mveng% ° Ihrere et o"t mer' ?11 r@&wmep L £5 it 1ae'f ?({ stl'tnz 1 isomers of

nts, e cytokine'I's selecte om the group
dlffereﬁrmteeglemgzvloéh hifeNintercofidBrtible Via-s6low ¢;n31@z bagrigr. | Forgexample,

For cert of t.h t. ' '
provo SRS BPRS AT sl B Afetfon ot
protoﬁyilﬁhla@&etcsedd? Bnd amﬁererxaﬁrxhatsonmmﬂzotdmnse fWhen ¢dmepounds or
ent i nvention_provi de nﬁ d of treati oy ﬁ)rtheR
comsFupa) e SERSEITER OSIPATEIREY T HER A e B CBHER Foi g Re
grouﬁ%t@hsﬁi%&étﬁﬁ Rt EEr1ap aittdgeal dtcymlﬂtloef dreiibi greu;amme xmfrogen
one of the above rrbodl nt S g
atom@(t, fﬁ;‘o%ipp;;tgﬂn Mgy OLCRL, e, ihg oll(giwugg]go% as ﬁ b are

wutog{gg\éqoﬁgpgﬂédggmrof For rrul as I, 11, lla, 111, 1V,
a, or Vato the ani mal . For Ce”,@,' n errbodl ment s,

the pr esent i nven oanr ovi des odnof treating a
neopl asti c dise e in Naipi mal eep=Nher eof
conprising adgl |l\hgathe ti aIIy 15
effective armunt one of th abo e ¢ enbodi nent s

of a pharnaceuti caﬁA co %Rtl on ofaa compdund or salt
of any one of any one of the above enbodi nents of

Formulas 1, I, 11ds 1411, 1V, |Va, IV, or Va to the
ani mal . As used herei n, the terms "alkyl™, "al kenyl",
Prepgriangroﬁ ﬁ pr efix "alk-" are inclusive of both

d branched chai n groups and of cyclic
gr G)opa;ouedgof thB @n@ytobo addnyhe symthesizetl baskethplic rauiesdhat include

proc%e% éﬁ\{\%g CoRE Tdst %llhl&rnfitg QYRS RANLA, axftfcﬁmrlly ih ®ight of the

At O, W 1 groups containing from 2
desctiptiaf contained hatemnsThastdrtatgl@ntyhalsgv@ewrdbmvailﬁblﬁ drom

comfg{egqr]n%lisotﬂgo;é(s) &F4s bgﬂnch%hsemlkiﬂs %leffﬁva%ﬁp@ %ﬁ@@ﬁs?n Gél@)s@r 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 Jfor 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-
6, Pergamon Press, Oxford, England, (1995); Barry M. Trost and Ian Fleming,
Comprehensive Organic Synthesis, v. 1-8, Pergamon Press, Oxford, England, (1991); or
Beilsteins Handbuch der organischen Chemie, 4, Aufl. Ed. Springer-Verlag, Berlin,

Germany, including supplements (also available via the Beilstein online database)).
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total of up to 10 carbon atons, up to 8 carbon atons,

up to 6 carbon atons, or. up to 4 carbon atons.
W@y@jors4gs oups can be nonocyclic or pol ycycl i cCPEIUS2006/048017

preferably have from3 25 to 10 ring carbon atons.

Exenpl ary cyclic groups include cycl opropyl,

cycl opropyl net hyl, cycl obutyl, cycl obutyl net hyl,

cycl opentyl, cycl opentymrethyl, cycl ohexyl,

cycl ohexyl net hyl , adamantyl, and substituted and

unsubstituted bornyl, norbonyl and norbornenyl

Unles ot herw se s i fied, k

" af Rallypaaive Pugposed. e iien, é&e eszsigmﬁﬂ @%W%f%‘ﬂ@e potential

routes féY Mﬂi@s&'ﬁ@g the%ﬁnﬂohﬁdsﬂbﬁﬁé pRischtOnEntin dsheell & teyl
"al kenyl " ,. and " ‘X roups defined above. The
intermedites: §I0RWC§ﬁ§1Ptﬂﬂe am@@ﬁ pR RY the indiygfiual graglipR, pigpy see the

| | |\Gi@pprife that oth h
O it e T L

routavmamwe/tmwmsm%ﬂmwnmpe@s ofihe inveatipne Althgugh specific
start%%%aﬁle#&ig Ghy hTa%EHtg Bré:c%sméttkc? W@geadﬁ(])%%kﬁé}ﬁes '(ﬁ&&ﬁée‘a below,

aryl =group term "hal oal kyl
other starting Imestenials ahd adagyhts ga.m bp satilyatubatitatesi tb provide agatigty of

derwgaplv%s and/qrgp rregctpo% coq%giglc% : 82;§ %?&19 ?{)] ux%kuggopt%% L)%l?)%)hﬂ(?stﬁ-gpared by
the nnenhd)dsckhestﬂnlmecbhseﬂwaah fba lfaxtter xﬁxchﬁpdi ashgtﬁt ofuihits afdclosure using

hal. oal kyl Qu ar e h oro l r|fluoronethyl
convgﬂgoq%aqtﬁl%_wgignq\g?ﬁq hﬁ??f%ﬁ l%%l dherein incl udes
c alrb@ﬁ)tﬁéﬂ»a&at&frﬁﬂﬂdrﬁpd’unﬁl sf thie mvaglo&ysﬁﬁymomeﬁmasrpé Becessary to

o e OB Rtk BB S M ermecir

The hé& foekiRh hot@kioatallvareigieading dithe abfu® offthe %artmuldizl functional
10 The term "heteroaryl™ includes arormtl c.rin

groupiang thg eqnshidonspfithe mactipmstgp. Suliahle agipo Plfoﬁe(j’tlng groups include
acetﬂefrﬁflﬂﬁ&%)ﬁ etegthbutgxyéﬁrbd}byl (B&)SHIRy RIXDestboBYIL &nd 9-he

heteroaryl" includesS a ring or ring sy stem%p
ﬂuommkrmth@@arhs»nyt(%m@o §“&?@ﬁé’yd&°&Y&fStGFY1ﬂ@ groups nglyde acetyl and

ﬁgﬂi’:{ Ed}% Rabal aalch f
Sllyl%I)tab mggtthgr%ar lﬁ group %(Ii:lg furylg&t hi enyl | Blion o
protq:rymlg(grbups;pndrtbbxr mtyd:,,seqt g‘ob}m(h@pmmgnd P GdMl. yuts, Protective Groups

sSoi.n r I e z 15
in OGS st JHESRNS) & SRR Vol AR TOM
ber&mfvamamall mehimdg(anﬁ |t¢thgm¢ls of semabaticsl apid, purlﬁcatlon can be used to

isol % Pﬁ%ﬁgﬁrﬂmfthg}é nysi 1%:1, glz O a%rlélgglﬁl?%ﬁ ng’latfs related thereto. Such
techh&pxﬁﬂﬁlyyhcludad’bhemmly,l all t}ypes deomatqga‘rmbM(ht)glh performance

hqu%thr Fap%g)gm yLl d%nt%mﬁz{ ?tggxza‘p'ﬂ}f u’s1n§ Ocogng%%rm{lgsﬁ)ﬁbgnts such

as siliea gel, b.ﬁd eHin daselr Xthroman@gruﬂgs mr’ys&rlbmidncand digfsrential (i.e., liquid-

ri systens, that contain at
liquid) e}%tragtlon techniques.

For some embodiments of the invention, compounds can be prepared according to
Reaction Scheme I wherein R, R;, Ry, X™, and n are as defined above and E is carbon
(imidazoquinolines) or nitrogen (imidazonaphthyridines).

In step (1) of Reaction Scheme I, a 4-chloro-3-nitroquinoline or 4-chloro-3-
nitro[1,5]naphthyridine of Formula XX is reacted with an amine of Formula R;-X"'-NH;
to provide a compound of Formula XXI. The reaction can be carried out by adding the

amine to a solution of a compound of Formula XX in a suitable solvent such as anhydrous

-40 -



10

15

20

25

30

20 | east one ring heteroatom(e.g., 0, S, N and
includes all of the fully saturated and partially
waop®antet ed derivatives of the above menti oneRCT/US2006/048017
het eroaryl groups. In sonme enbodi nents, the term
"heterocyclyl” includes a ring or ring systemthat
contains 2 to 12 carbon atons, |I to 3 rings, 1to 4
heteroatons, and 0, S, and N as the heteroatons.
Exenpl ary heterocyclyl groups include pyrrolidinyl,
tetrahydrofuranyl nmor phol i nyl, thionDrphoIinyI 25
1- di oxot hi onor ho inyl, piperi i pi I
ttrahgdp RN PAPAPIESoTeR St P Py o i tyiping JRE(RA K can be rum at
amble%{alteﬁﬂ)@bﬁ@lh@ ytraambtmnaiénﬂw&ipefﬁtmlsucﬂn asydpI wmnle WC oratan

elevatch tzegggg%:qgg S)uch fS,3f?))é gz B a]gyé,ﬁ 8 %ygﬁ%ﬁzoluﬁéi 8{' f%ﬁmul? XX are

knowil bV Y ef8 @kin l(n%@n é&lnthetlc methods see for example U. S Patent
oct ahy dr0|so%U|no I n-( f &§U|nolé% %FQ4X£5

Nos. B Gar o5 2R8I Cprci AR RETEREADy

(Gers&er a4 %Pjﬁ &Y31%d33 ﬁ%rﬁ&;l&oa a,§,451a9fb @tgem&Q ef 41ke6,571@85 (Crooks

erm Met'érocy I nc és bicylic and tric clic

et al.)N6,660,04Y oﬂlro@ks lehgl )s 683,088 (Cankis et ph Q5§t9é,$5( ropks sgal-), and

U.S. I;a[l{fﬁ'g%‘pé) d/at%rég VSS‘%%B??‘S%@%& %%’fugg %Ztgdo‘f ?S 868me amines of
Formula®, wd@-NHp adwinimercidlly avadabler ethens cen bp PEENaEe x}sing known

sat ur Sd ring, an aromatic ring, for exanple,
synthgfae g5 ng. "Spiro rings include two rings 0|ned b
ong stepl (Bpoﬁkedma»ncSchhmd a corgpourjdodiifaminja ispsidpged to

atons. \We et er.o y
oo BorttSly BESIRSLER e FRIMMG R0 ehop ey
convé}ﬁi\bngl%etté}@Féﬁebbﬁ g9ﬂro@5ﬁ)aﬁoanwljm snsh éisaplytmm on carbon. The

het er oar yl ene het I
reactigngan bg popwtfyo(%rg%%ogtd}el{; ]?er ﬁgz}e}gigl %m{tﬁﬁe aolvent such as

acetonﬁﬁf [&Géﬂél Whan&lr Qiéﬂ&an@ﬁfah&%d 1sﬂpﬁn§ﬁnol'l'he t er s,
enyl ", "het er oar IenyI

ar@thqs afugtieh Progesaes ﬁé?‘y be usgd f%rrtgﬁ F Vf“@ﬁrgg i ?ﬁé (ﬁmﬂor example,

an a uegﬁse{o?\ft}/og o sgaﬁ}nﬁ ditﬁﬁﬁﬁ@ tchiY BL ¥dded 18 aSdelstidr et seepenkion of the
e ylaryl enyl roup conprises an Th
comlmuylﬂ efiEonpiletyXI in amiittblaselwntgrciypsgipanal ogisoprgpagol. The

reactmcgnt%n Pty $flat SH kéfetv'lg{equhg%nﬁé‘ rfoﬁ@*ﬁﬁ%lb SatRER®ERE at ambient

ah ‘once i n any Fornul descri bed herein, each
temp@fapup. (Or substituent or variablte) is |ndependently

ted h | is (i) reacted wi
- se gﬁrgitgp @ggi{ Slion r§>r;1u9 ,41991 hcégfﬁf)%&qﬁm)rrﬂﬂta XXAlis (i) reacted with

eac group IS

an aé}ﬂ‘ HeRe&NeiEFdrinuls Rlzé(ﬁ)}ﬁl or ReCE@BHand them (i) qycligprbte nseyide a 1H-
1m1dp%ﬁg,‘§gﬁavéiﬁpﬁ{}g §§ Il és 1{12 rga?zsol‘zfﬂl tS Lc] ]tgﬁ%ﬂtﬁyI‘YdlgE Q¢ Fobrfula XXIII. In

exanpl e, when
part (D iR dyBRaltieds addd¥D)a Qlﬁﬁlorgoﬁmq:pmpowdedd’mrm(uéa JXII in a suitable

solvgrgtrsﬁcﬁ asa ch?onn?tn_le\:( ;)1R EA{ rd?g S élg’hlgltoen?e Haﬂe (%)Q%ngfﬂ/ bh the presence of a
base such as triethylamine. The reaction can be run ata reduced temperature, for example,
0° C, or at ambient temperature. In part (ii) the product of part (i) is heated in an alcoholic
solvent in the presence of a base. For example, the product of part (i) is refluxed in
ethanol in the presence of excess triethylamine or is heated with methanolic ammonia.
Alternatively, step (3) can be carried out by reacting a compound of Formula XXII
with a carboxylic acid or an equivalent thereof. Suitable equivalents to carboxylic acid

include orthoesters and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent is
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contain a -N(R8)-Q group) each R8 group is
i ndependently sel ected, each Q group is independently
waelgotrads and each R4 group is independent|y B&l/881006048017
The invention is inclusive of the conpounds descri bed
herein (including 20 internmediates) in any of their
phar maceutical ly acceptable forns, including isoners
(e.g., diastereoners and enantioners), salts,
sol vat es, pol ynorphs, prodrugs, and the like. In
particular, if a conmpound is optically active, the
seleckegivs%'afl ltlgd? 1?\93%1%%&@ thé( dleﬁ?ed“l? es?:b?ﬁ‘t%@m% J&?npound of Formula
] S mBur &8 F o™
XXIHh é‘ oe a:amnple,menﬁxyl brthevadatate tydl pwvct@ra@nopbmﬂda&/hetrh Rz is butyl.

ter,m " conmpound” des n u
The reaction can | SR tﬂre glfg %fta é%veélﬁ o an(lnFlﬁhgf&’eﬁp sutn% as anhydrous
toluenk M@ he réebh $é'nmrae aﬁ)elﬂ\alathdttbiymsﬁaah‘e.d Pptidhallst £ camlyst such as

ans ound that can be transforned in
pm@ﬁggyérgglg)pgﬁgca&h response nodi fyi ng conmpound

I nAateMlaﬂﬁ/elsrhﬁrhs@th is 20HY,ahefbacion YaDbPrfied 6Gt by reactlng a

|sorrer|cforrs descri bed abqve.  The prodru itse E
compgypdipf Eormptangél Witk ﬁbﬁﬁ%‘éﬁenﬁ%@m‘iﬁ G Sebtﬁlbls Lgﬁﬂlyerlw% yps ethanol.
The Fgacﬁ&?ca?ﬁﬂ)é run$ b 1S HredROMYBRNRE] for eImpleOsTREflGx.f OF M8

30 described above. The transformation may occur by

vai ous mechani sns, such as through a chenical (e.g.,

sol vol ysi s or hydr ol yskgact{ogrscggﬁgpl e, in the bl ood)

or enzymatic biotransformation. A discussion of the

use of prodrug®)is provided by @, Higuchi and W -38-

4

V WD 2007/ 2006 b el Hir ugs
as Novel f&t@ﬁm 1 Vgl . 1%4&1_,% A_LC S
Synposi u , and im Bor ewer si bl e Hn :
Drug Des E ed. Edward ché(.u Aneri cat _E -

Phar na Associ agrpn and Rer ganonryr ess, 1Pp87.

Conpound$ gicncl udi ng i nt erpedi atrs) of thex)e‘r SeRr,
invention may exist in 5°different tautoneriq §gprns,
and all such forns are errbraced Wi thin the scgpe of
the invention. The term"tautoner" or "tautorreric

fornt refers to structural isomers of diy Nt
energies, which are interconvertible via a I/ w BB ay
barrier. For exanple, pr.oton tautoners tof"\r opi c

tautoners) include interconversions via atign of a
proton, such as keto-enol and im ne-egn ne \

i someri zati ons. When conpounds or 10 conpoufd¥ inR,
conpositions of the present invention have an am no
group for the R2 group, proton migration between the

Ni tHR96Me bt Rferdth 81 AR iRGeiHfoAlUR 'ﬁ_tqlrfdg Qal b& b%ibﬁféd according to
atom at the 3- OS|t| on Cg OCClJr or exan

Reaetinr Sekiemy IEathetmad. . B 5 cand mtagﬁﬁsaﬁé”mieé ab@wwdo?sd is as
defiR@FPelO&NaH Imidazo[4,5-c]quinolines or 1 H-imidazo[4,5-c][1,5]naphthyridines of

Formula XXIV can be prepared according to Reaction Scheme I.

Compounds of Formula XXIV can undergo known palladium-catalyzed coupling
reactions such as the Suzuki coupling and the Heck reaction. For example, a compound of
Formula XXIV undergoes Suzuki coupling with a boronic acid of Formula R34-B(OH),, an
anhydride thereof, or a boronic acid ester of Formula R34-B(O-alkyl);; wherein Riq is -Rap,
-Xa-Ry, -Xp-Y-Ry, or -Xp-Rs; where X, is alkenylene; X, is arylene, heteroarylene, and

alkenylene interrupted or terminated by arylene or heteroarylene; Ray is aryl or heteroaryl
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H ">-NH >=NH i NNRB\ RBk RAXRRAXR y 1 15
la | b Preparation of the Conpounds Conpounds of the

WO pwentiset may be synt hesized by synthetic rouP@sUS1v06/048017
i nclude processes anal ogous to those well known in
the chem cal arts, particularly in light of the 20
description contained herein. The starting nmaterials
are generally available fromcomercial sources such
as Aldrich Chem cals (M| waukee, Wsconsin, USA) or
are readily prepared using nethods well known to

et 1 M ELab? gt Bod o s B EREY S A8t n .
abové\ii’ ]ﬁﬁeh, RB?@%EYHaSe i@iclgeﬂ?ieg gbbﬁe; tSyn s a sompourikdt dﬂ?okrmula XXV.
e w ) . K [ . ]
Numejous SREERC 380 HROTOHARe e Q) ViRabeySr s eafiangrd Borohic acid
ester§ S UPNeulF RYEB(ONAky 1§ 28 Borhhian&hRY BRdilables othérs dam W& readily

Perganmon Press, Oxford, England, (1995); Barry M
preparee ¥sing kgopasypthets mgthodsonpr ehensi ve Or gani ¢

Sy'ﬁﬁ@ﬁ%bl? rea¥tior téh alS® b8 AT inf &R Bon SKARKLII tgﬁ%\ﬂag compounds
(19 or Beil steins Handbuch der organisc

of F ogmel}ﬁ \2[. wl;qypqn R3gip 'XﬁpR‘lb@érXVéf Rag Thedsleck ﬁeactlon is carried out

o o B PR URLETO O e o 1o
HCRGIDR2000184801)-Y Far Sevenakof ‘di!teswwnwmtﬁxsbbﬁed ¢gapounds are
com&gﬁgélbo%aﬁg&gmg%% %E%Qﬂgﬁ Xn\%oun A e%uzukl coupling

ng 't e present
and Hepkeret¢tion e bvectdrnalsoM@pc@ndurg thaifeks: mléthodﬁdp@rlbed inU.S.

i.l e [ t t
PatefA et Fhfitrn o 2000 47 841 YRR LERS | L B TR
gr Comﬂghndz*p@f E&rﬂﬁﬂaemtwl@drberﬁym t)hcelfu , X 15 alkyuylese,rmgd Ry is as
sed to esi ze th Li
cet e DRSS SRR as e
Stllléjgdii;ﬂin%%r's%nb@&h[rﬁ A6hple. STRRERScHBHs s atiigiasht bglconpling a

othér starting naterials and reagents can he easi]|y
compqpngk QftHpravla %thlaécanvaw%@;&sfl*m&@% l)ag -C=C-Ry,

(alk}aﬂg{_@r:d_ggcgrlp@mamﬁgl tions. In addition, many of the
&ounds prepared b t he net hods descrl beg beI ow can
o g s A o PrepaTedyss degsprbed; above Sy pallpdipmgmediated

coupling reactions, wherein R3q is -Xa-Ry, -Xa-Y-Ry4, -Xp2-Y-Ry, -Xp2-Rs, or -Xc-Ry, where
Xy is alkenylene interrupted or terminated by arylene or heteroarylene, and Xa, X, Y, R4,
and R;s are as defined above, can undergo reduction of the alkenylene or alkynylene group
present to provide compounds of Formula XXV wherein Rzq4 1s =X 4Ry, -X4¢-Y-Ra,
-X-Y-Ry, or -X.-Rs, where Xj is alkylene; X, is alkylene interrupted or terminated by
arylene or heteroarylene; and R4, Rs, and Y are as defined above. The reduction can be
carried out by hydrogenation according to the methods described in U. S. Patent
Application Publication No. 2004/0147543 (Hays et al.).

A copper-mediated coupling reaction can be used to prepare compounds of
Formula XXV, wherein R3q is -NH-C(Rg)-R4, -NH-SO;2-R4. The reaction can be carried
out by combining a compound of Formula XXIV and an amide or sulfonamide of formula
~NH-C(Rs)-R4 or -NH-SO,-R; in the presence of copper (I) iodide, potassium phosphate,
and racemic #rans-1,2-diaminocyclohexane in a suitable solvent such as 1,4-dioxane. The

reaction can be carried out at an elevated temperature such as 110 °C. Many amides and
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10 conventional nethods well known to those skilled in
the art. In the preparation of conpounds of the

WO pwenti4es it may sonetinmes be necessary to pPOI/ES100&048017
particular functionality while reacting other
functional groups on an internediate. The need for
such protection wll vary dependi ng on the nature of
the particular functional group and the conditions of
the reaction step. Suitable am no protecting groups
i nclude 15 acetyl, "trifluoroacetyl,

tert-but oxycarbonyl (Boc), benzyl. carbonyl ., an
sulfontipidse SR AT HERS ESFIS SR BHDE A G e hyhp s by
conveﬁﬁ&{?? ﬁ{étﬁlﬁisg FHERS rdaBGbrHEh ditiis)oan alkd besiskd ko go1les compound

such as the tert-butyl dinethylsi ¥

€ ! ! L yl, rogep. For a dea
of Forgae XA Vawish @) ywide oariey of piResdrs ‘Eﬁ“gd‘ﬁ TARE eHePFeY
1of FO BBFEn is Pheté? IyMUk&eroByay RAEIR4EOr
comp%&lguops ‘f-m;{;ﬂa gani'CQSyntREegi s‘z,t fgaényWI eflro&y,sgns, I\gaw
-heterdeyckylendSK-Ra.99HerepOhTheivwsy¢lshen hatgroryelylens i attached to the

. techni - ' tdmh.cation can be used
qumo‘ﬁ“cl)e o4 %a%%a%éP%%e%g%E%éh%fa tﬁ ﬁ%glgﬁ\%ec{}t ion, as well as.
v &t bddiion,deetaireal thesscongcandsiof Femaula X6y atherein Raq 15

techni ques may J nclude, ,f e/ vl
-heterpeyg g&g?rg%%;yf(eﬂ?-g%, %x‘e-rhf:%goncgﬁ%g@eﬁ( q%JI’ (l\jNh'é}’é?ﬁ ?neoﬂiet-erocyc yl or
heter&b&l@l@feQ% éﬁﬁﬁgﬁéd (tHHleQ)uénmihiemmllaphmmid'ngthgg@i gRjtrogen atom,

common absorbents.such ..as.sili.c X : :
can DR REGARISEA Sk By Bt il Mscn APpl di b fiied ou
by cofibifing aldofifolind 3% tHd Enthiiila KXIVamii the nitegenicguéningbeterocyclyl

sone_enbodinents of the invention, éo ounds gfﬂzge
compprashisr b paeseapIPfigisiibenaylidinearrteRdipaliditie fDrmR
bis(diga?rggﬁho%ﬁﬁoaﬁr,‘f*-Qné’ﬂlﬁhﬁ;q sEiBéh e vakaEe, and aluitable solvent such

azoqui nol i'nes) or nitrogen R
as tol(émd. dEtEorRapidhyan o sredd outrat ap elsvateyl temprBRYE sash as 80 °C. The

Sche I 4-chl.oro- 3-ni tr h:nQk | il et
symthiie PEReds Ry P HE SPA R atE oo, Y T 03123080 (e
al) @R oMY Byl Adiestiteactibn 0ridithinid cah alsprimwisdé taprepatsgRtpounds

of Formula XXI. The reaction can be carried out by
Vﬁ“”@&&?mgsﬂﬁ%JLhnine to a solution of a conpound of

Formula XX in a suitable solvent such as anhydrous -40

WO 2007/ 075468 PCT/ US2006/ 04 8_117 etrahydrofuran in

the presence of a bas&S@HEIP A €t hyl ami ne. The

reaction can be ryn gt ambi ent tenper

sub-anbient te t yersuch asfor

at an el gyat Krature sucr} ?s mpl e, 45

C. Many c(gﬁ\{rp of \)Eor mul a XX ‘Bt wn o\#(...can be

prepared usigig~known §ynt hetic net see for

example, U S. Pakant |RNos. 4,689, 338 (Geket e\R)1,

5,268,376 (Gerster), 5,389,640 (Gerster et al.),

6,194,425 (Gerster, et al.), 6,331,539 (Crooks et

al.), 6,451,810 (Coleman et al.), 6,541, 485 Crooﬁs .
For some embodiments of the invention, compounds can be prepared according to

gy at a
| &-6rC, or

Reaction Scheme III wherein R, R;, Ry, E, X", and m are as defined abéve, Bn is benzyl,
and Rj. is as defined below. |
In step (1) of Reaction Scheme III, a benzyloxyaniline or benzyloxyaminopyridine
of Formula XXVI is treated with the condensation product generated from 2,2-dimethyl-
1,3—dio>::ane—4,6—dione (Meldrum's acid) and triethyl orthoformate to provide an imine of

Formula XXVII. The reaction can be carried out by adding a solution of a compound of
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et al.), 6,660,747 (Crooks et al.), 6,683,088 (Crooks

et al.), 6,656,938 (Crooks et al.), and U S. Patent
wWae\REriozass on Publication No. US 2004/ 0147543 (PEESBHD6/048017

al.). Sonme am nes of Fornula RL-X"'-NH2 are

commercially avail able; others can be prepared using

known 10 synthetic nethods. In step (2) of Reaction

Scherme |, a conpound of Fornula XXI is reduced to

provi de a conpound of Formula XXIl. The reduction can

be carried out using a conventional heterogeneous

Forml IO iRIRE O A T Ry TR a P AR S Rghodp papatd 4hd

heatifP BRI Rhdifon 4 a8 e‘IéUatté‘%IJﬂeﬁlp‘éEHtM@ @hcﬁ&lﬁt‘s a8, Many amlmes and
acetonitrile, toluene, ethanol, nethanol, and/o

aminppyyitineeefdrormula XY bagcomseerpially ewé@lwh% cmbﬁmreaﬁred by
1 ridiAS8RY T can b
oo S SO0 5 SR o 1o SR 1 30 AEHORY ca e
prepared using thomethesipdiiolbadapfet alhdBiong il Gikent LB, fupm 2XXV-2802,
(199%33 a suitable solvent such as ethanol or isopropanol.
e reaction can be carried out at an el evated

t ehmc;a(z)roef RdaotioxeSalnmheIII ain imérid QM? orprulaXoayidivedergog

therrp RS B Co 4P B PR AP AR L, P ropeton i

convhﬂxbflﬂlyé c?ﬁe&@umﬂ anfRACER)Gdh o ]()jGXGE HERM j’i‘nﬁeett Imlfanstbt ﬂ)ud ata
cyclized to pro a_ lH _imdazo[ 4, 5-c]quinoline or
tempeLatyng;ip SeERes °¥??§ ?1‘ng¢11 hyridine of Formula XXIII.

| nip RES t3)(df)Réat!ﬁo§sxherham JdecdnSpfhd & FoPmalSRIKMUITIGE nifated

a conmpound of Formula XXII" in a suitable 25 sol vent
undeg gohventiopalatitption pondidensdaipyelvidea banenperrintragyiaolin-4-ol or

benz?fbgcg(—)%ﬁ{tl'om '5@1%91ﬁfcﬁ§ QIS @Bﬂﬁula@@ﬁ?){ SYHB rétion is conveniently

Thé reaction can be run at a reduced
carrieé np‘elnaad;heg nftgp agwgnﬁh@comppux@ of grormulagXP$iVARE in a suitable solvent
er.at.ure, art the f o
suchﬁggf%oplﬁ agHI %ﬂ (tIle %16 ven | n P%%%tee‘& F}Fﬁgé}naggr'e)syéhc'as 125 °C.
ba&ﬁsteﬁ'@i) @G‘Z&H&hﬁn S‘ch&na ﬂI@phJBénz@fomaJ-mt(dq)Jlﬂcﬂlm%l oxieshzyloxy-

in . sen e |eth | ami ne.
3-nifrdl 1 ok PSS ks STogHigp PPy Ry e
chloﬁhaibr( e’ﬁenﬁ@@y uﬁpﬁﬁrﬁde £BerRyHoxipy- Eldoad-B n@traqmﬁmmrdaenfzyloxy-4-
a carboxylic._acid or an eEU|va e

CthfQTéTné@‘P[l fémfabyrédléa of Varewe S XE- dhepsagionds sepypnient y carried
out b édﬂ?\% tHé EB}?@%ESJ §f RBSla kxdixahia %)Yl@b}hi;dro@ daRARYES in a

he carboxylic_acid or equivalent is -
sult@mwlwg&egl mOpPMIS20be roeton yan Retaped auts%raﬁl legted emperature

suchV\% o¥ovi de the desired R2 substituent in a conpound
rnula XXI'l'l. For exanple, triethyl orthoval erate
Wi IStegsr(G)gl(d)s aad @mnﬁ)l&mbnm SceerfR 11l sapbe phrried P according to the

metﬁrl Ct I egF g@h f (#[53' p&ast %?1&?@3 Spﬁgac(?ifon%@hg%tl or in an

In step (8) of Reaction Scheme III the benzyl group of a benzyloxy-1H-

imidazo[4,5-c]quinoline or benzyloxy-1H-imidazo[4,5-c][1,5]naphthyridine of Formula
XXXI is cleaved to provide a 1 H-imidazo[4,5-c]quinolinol or 1H-imidazo[4,5-
¢][1,5]naphthyridinol of Formula XXXII. The cleavage can be carried out on a Parr
apparatus under hydrogenolysis conditions using a suitable heterogeneous catalyst such as
palladium on carbon in a solvent such as ethanol. Altérnatively, the reaction can be
carried out by transfer hydrogenation in the presence of a suitable hydrogenation catalyst.

The transfer hydrogenation can be carried out by adding ammonium formate to a solution
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toluene. The reaction is run at an el evated

tenperature. Optionally a catalyst such as 5 pyridine
wogarothbori de can be utilized. A ternatively, POires2oR2048017

is -NH2, the reaction can be carried out by reacting a

compound of Formula XXI'l with cyanogen bronide in a

sui tabl e sol vent such as ethanol. The reaction can be

run at an el evated tenperature, for exanple, at

reflux. 10 Reaction Scheme | 0 0+ NN O (1) NN.O

(2) NNHz C NHNH EI iEXui iEXIIl (R~ (R" I

ofa cé@wr?&éf@rmﬁia X 1536. suitdble sblviind strehés etaloXin'thé Byesence of a |

or sone enbodi ments of the inventio

catalystcwpb enpallagiymion qerleqrnr Bep imaetinnds satried ovRabdt Tr’]lﬁﬁated
tempef; Ga‘i‘?r% aek%&@e anegr gué Fgmpggturgof the solvafl m are as

Is"as 15 defined_bel ow
1 Hh $top (@)zaf[Rigastioh @ghmb e 1 Hrimidazo[4,5-c]quinolinol or 1H-

1m1da€<gﬁ Sg]@fgég{?gp‘gxan %og or ?ﬁgnélg)ﬁgégil{}? gcr)]ﬁ%rﬁ Qrtg%.%t}?%s\fbstltuted

1 H-infiaamqas dgquiholfne onil H-iXtiazobhh-dli dangahtkyridine of Formula XXXIII
using B3y Bt e S FRSR) 0 rodoBBR 1 GRApA UL Al o

reacti on
comps&fa)@w&nﬁﬂa XEOXMwhith a6Xhiy],Luikhely g:oeerglaﬁ(yzlemql hgbdpppf Fermula

b
o e . B SR B By e
presex@of%(@s@' ¥k }e?dctﬂbﬁ %ﬁﬁ IbB cBlriﬂ:dlo&‘nt bRébmblmﬁ@tlﬁéhahde w1th a
- -Y-R4, or - % ene:
companyd HECTHER STLRHyR a0 VR R AT B PIEICP et bose
such seééghﬁlﬁ‘kﬁ‘@oﬁé’te Ayt 88R1ioh chf be tadiedotn et aribient &nmeydtumror at an

eteroaryl -42 WD 2007/ 075468 PCT/ US2006/ 04801 er.e
elevatadgempertatuge, fovexampleyis U oS "€ aNugeroniiby AR 15#28}’1 and

aryl hsaviggst (I)ft t%%seedfo%ug§fa:lr@8&nﬂgr§ﬁly available, including substituted benzyl

bromides and chlorides, substituted or unsubstituted alkyl or arylalkylenyl bromides and
chlorides, and substituted fluorobenzenes. Other halides of these formulas can be
prepared using conventional synthetic methods. The methods described in International
Publication Nos. W02005/020999 (Lindstrom ef al.) and W02005/032484 (Lindstrom et

al.) can be used.
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above; and R4, R5, and Y are as defined above; to
provi de a conpound of Fornmula XXV. Numerous boronic
w@eiod®7:a68 For mul a R3d- B(OH) 2, anhydri des t her epdT/Us20d6/048017
boronic acid esters of Fornmula R3d-B(O alkyl)2 are
commercially avail able; others can be readily 5
prepared usi ng known synthetic nethods. The Heck
reaction can also be used in Reaction Schene Il to
provi de conpounds of Fornula XXV, wherein Ridis
- Xa-R4b and -Xa Y-R4. The Heck reaction is carried out
by coupling a conpound of Fgormula XXIV with a conpound
of the Formula H2C=8epgtiemBemeBb-c(H)-Y-R4. Several
of these vinyl-substituted goppounds are 10

commercially available; oth can be prepared by
known net hods. The Suzuki qoupY¥ing and Heck reaction
can be carried out accor@ @ny of the methods

described in U S. Patent plication Publicatiao
2004/ 0447543 (Hays et al .) N'Conpounds of For nmul &7

wher epn R3d i g4y Xc- R4, ngjal kyngyene, and R4
iledllabove,can al $R).bE plepared—by pal (RAdifum
coupling reagﬁ'b such as the 1% i Fe

or Sonogashira co)g)gl [ ng. These rea '8

in re
carri %but by coupling a ound of Fornul a %%IQ/\I}L
(3

with a conpound of the Fornula (al kyl)3Sn-CC R4,

(al kyl)3Si -C=C-R4, or H C=C-R4. Conpounds of For mnmul

XXV prepared as descri bed above by pal | adi um nedi at ed

coupl i ect i ons, wherehn Ri g4 MQ- R4 (4)- X, >
“XbR; RS, or—=Xe- R4, phelle 20°XB2 1s

e 'r{nterru-pt—eel—or (h&r natedchy ar YR

, SR4.Eand R5 are a

. dehdhed abové, can undergoBn@ductjon of the maenWe

or al k¥ endRigroup present to POvi de conpounds

For nul a wherein R3d is -Xd-R4, -Xd-Y-R4,

-Xe-Y-R4, @F -Xe-R5, where Xd is al kylene; Xe is

al kyl enejinterrupted or term nated by arylene or

heteroaryl ene; and R4, R5, and Y are as defined above.

The redugtin can be 25 carried o \ydrogenation
accorcﬁlnﬁto\gt,he me descri bed_i ./ S:2 Pat ent
i eatzonnPubfi cati on No. (R (Hays et

Ecoppyr-rredi ated couplin et i ‘can be used

are cqnmpounds of Fornula XXV, wheéfein Rid is

C( R4, R; NH-S02- R4, The Rsgackkmm cari be carried

out by conbining a conpound of Fornula XXIV and an

am de or sul fonam de of fornmula 30 -NH C(R6)-R4 or

-NH S02-R4 in the presence of copper (1) iodide,

pot assi um phosphate, and racemc )

t r ResSsdme eibadinratsywf thé exanton, wommundatHnebespriepamd according to

N
Scheai¥lV a 1H-Imidazo[4,5-c]quinoline or 1 H-imidazo[4,5-¢][1,5]naphthyridine of
Formula XXIII is reduced to provide a compound of Formula XXXIV. The reaction can
be carried out by suspending or dissolving a compound of Formula XXIII in
triflucroacetic acid, adding platinum (IV) oxide, and hydrogenating. The reaction can be

carried out on a Parr apparatus.
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-43 WO 2007/ 075468 PCT/ US2006/ 048017 sul f onam des of

these fornulas are comercially avail abl e; others can
wheoonataedy conventional nethods. These reactPORUS2006/048017

conditions can al so be used to couple a conmpound of

Formula XXIV with a wide variety of

ni trogen-contai ning heterocycles to provide a

compound of Forrmula XXV wherein Rid is -heterocyclyl,

-heterocycl yl ene-R4, or 5 -heterocyclyl ene-Y-R4,

wherein the heterocyclyl or heterocyclylene IS

attached to the quinQl ﬁﬁh hyrldlne ring

through a nitrogen atom 1In ag ition, certain of these

conmpounds of Fg

-heterocycl yl, JI- het eDoty

- het erocycl yl ,

heterocycl yl epe s atgrached to t Bi nol xme or

napht hyri dige ring thnough a niryogen atom 10 can be

prepared using aXpdl | al um nedi at ed &S i My, which is

conveniently carried.out by conbining a conpound of

the Forrmula XXI'V and the nitrogen-containing

h{e 5oE% Citodirh R 81 ihverkidd, RIBSEEIS ceh be prepared according to
trls(dlbenzyl|deneaceton%£d|pallad|u

SR BTS8P Y
‘ gfx%tﬂﬁgkmﬁg&gha@? of‘RééUtlBﬁ@cﬁeﬁ@ b et 4.s8¢Hloro@S nitropyridine of

reaction can carried out at

terfheyclyl or

an
FormelagXAXad is @myerted tme"«@bbhwdﬁ guidezo[Frecipgridipsioh Eorraula

e use These
througlea:c)tcbfdheamnd iSchems L.c24-RicklorpS- mstedym@mptr ei)&Pr@lula XXXV are

conpou eln t
know& %C@g%e@e%eﬂs PSlﬁg ﬁr‘i’w E&thlk%t% E\%ﬁg é(eg{@o TpH IIU S. Patent
No. 6553063 (DRAGhrid Xt dR) andﬂ)d:mfersmwe candbhteirerent s of t he
i nventi oun ca p ared Q _ .
OB S REABSG Sohghts s e BRfOR bRy 1S ARG o 4-chloro
lH-nﬁfc?azaﬁl slefg %@Mkﬁ‘muﬁﬂ)@@(%ngtbmdemﬂi—ﬂiﬁi&lalze[ﬂ,a%-c]pyndme of
def i ned be|OMI 25 In S%Eﬁi§%g of React.i on Schenedgll
Formalay ¥ iz JIDG ¥§AGHOR; AR bg & P8 AR FfORate St
heterggéﬂgélu? cQQ%‘ﬁst Lichtas patlgslum drfba&ﬂi‘@h ﬁﬁﬂﬁﬂﬂ&ﬁtrﬂuamre bﬁxdpm;ed of
nerated from 2, 2-di net hyl - -di oxane-4, 6-

etharfoBind mathanohciTh§ FeagEoR 14 BTG O B e AP BETasEh o5 for
exa.rrﬁ{'e,ltﬂé Rﬁl\&f temperature of the solvent system.

XXXgIé7 l%%gs de?c%ér ?%dﬁrieﬁ oh%fcr ?(ﬂ}lg%]ﬁ'l %ﬂgl'a'] ﬁﬁzrt o@@tepy\@)

Reaction Scheme V

Cl 9+
N.
N7 o (13) N »—R
| _ | _
Rg Cl
Ra
XXXV XXXVI R, Ve R4

For some embodiments of the invention, compounds can be prepared according to

Reaction Scheme VI wherein R, Ry, Ra, E, and n are as defined above.

- 48 -



10

15

20

25

Formula XXVI1. The reaction can be carried out by

addi ng a solution of a conpound of -44 WD 2007/075468
weERaE06/ 048017 Fornula XXVI to a heated MPEI/USM0©H48017

Mel drumi s acid and triethyl orthoformate and heating

the reaction at an el evated tenperature such as 45 C

Many anilines and am nopyridines of Formula XXVI are

commercially avail able; others can be prepared by

known synthetic nethods. For exanple,

benzyl oxypyri di nes of Fornmula XXVl can be 5 prepared

usi ng the pethod of . Hol l.ada : ' . d Chem
L dpstep @S of BeacHingrcnsts VE. £ 1aGlmRarspch ElitinalG o Br 127
imidﬁﬁgﬁiic]{m,ﬁﬁi}ﬁﬁlﬁyric}ihql_-&ﬁide?fmnlﬁﬁlamla i90éuttd ;vith a ketone of
undergoes therno|ysis. and cycligzatjon to prqvide
the Femma BagOomdep pridicseorsifions to %é(lie_eaaﬁﬂ}amesof%mulaa’m’WI“-
The SRR Bel MriSe 6t Ading tHe RetdRE itd! BsShiEON F a LEMPbERME
A heat transfer fluid at a 10 tqugrature in the _
Formulm¥E {11 0@ suigalilg golgent such pepeqtayitige iRiscreEResehaneeid such
as gl;icliall ac@iE2TROYRE rctibR i Mt £ Y vhteliteblrafire Suck B fSr example,
conventional nitration conditions to provide a ,
at 11086z Gamyowddsiof ForilacfXKVAL axe kapownpareap bgpyemgred psipgknown
5 t hyrd dip-4-al . . : i on
synttebe FIARRE B0 Radtpft U pepn PR Bl DRIRAGERb, O T

200510064640 Griesgratier Eoakiansl DdévhdtionahPablinatipn e WOI0pER6760

15 such.as opioNi ' heating the m xture at
(Stoeéweléfte‘%/}’ataélg Q{‘eel%r; Fara ?cgﬁegac gg's 125 C. In step (4) of
ReRcitén(R) o Reaetion Schemd€h zytyaxyzode oif FooquiaddXXKiY-IU-ipreduced to

or benzyl oxy-. 3-nitr 1, R],napht hyridin: 4-0 of.. ..
ool A, e PSR B i o Fori
XX)%M. Ol‘l}erk%hd':tﬂ'ﬁl ﬁaﬂm Srfiyd b1t 3 gMdirescalium borohydride to a solution of a
enzyl oxy-4-chl oro-3-nitrogui noline qr benzyl gQxys 4- .
compmmata i Do R Rl By s B pton can
be n{n%@%db%t kSmBPEAULE bR d SubCanbikfCiedPefitireD¥uchla@ @b H@mple, 0 °C.

e conmpound of Forrmula XXI X with phosphorous
oxychloride in a suitable solvent such as DVF. The

reaction can be carri @l.0%n Sdhedtt ¢f evated tenperature
such as 100 C. Steps (5), (6), and (7) of Reaction

Scheng Ncan be garried N
net hofls df Stdhs D 2), (BYR, r especti V4 R:
¥) of Reacti

Reagfi Scéhene |. 25Inlst

(NN be | group of Benzyrh%y-l H

i nRflazo[ 4, 5- c] qui nol i n@gr)or (R)q

bgﬁgyl o£89<W+i m dazo[ 4fR5)- c] [ 8M¥hpht hyri di ne of %X
Formula XXXl is cleaved to provide a

1H i m dazo[ 4, 5-c] qui nolinol or 1Him dazo[4, 5- .
c] [For Sdmeaphiblgimerits of thefinyestien) epmpoxnds cam be prepaipgdgecording to

Rea&tithh ?c%eﬁl%r\rfh%e%lﬁl I@,rkl?RE, {4, E, and m are as defined above.
In steps (1) and (2) of Reaction Scheme VII, a bromo substituted 1H-imidazo[4,5-

ﬁ\
R‘I

c]quinolin-1-amine or 1H-imidazo[4,5-c][1,5]naphthyridin-1-amine of Formula XL is
converted to a 1 H-imidazo[4,5-c]quinoline or 1 H-imidazo[4,5-¢][1,5]naphthyridine of
Formula XLI using the methods of steps (1) and (2) of Reaction Scheme VI. Compounds
of Formula XL are known or can be prepared using known synthetic methods, see for
example U.S. Patent Application Publication No. 2005/0054640 (Griesgraber et al.) and
International Publication No. WO 06/026760 (Stoermer et al.) and the references cited

therein.
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appar at us under hydrogenol ysis conditions using a

sui tabl e het erogeneous catal yst such as 30 pall adi um
wo@poocardaesr in a sol vent such as ethanol. AlterPal/Us®be948017

the reaction can be carried out by transfer

hydr ogenation in the presence of a suitable

hydr ogenation catal yst. The transfer hydrogenation

can be carried out by addi ng ammonium formate to a

solution -45 WD 2007/075468 PCT/ US2006/ 048017 of a

compound of Formula XXXI in a suitable solvent such as

et hanol in the presence of a  catalyst_s

ch
ool SRR Gono6 RoaetiaRosehomee Heon i i Ba8 A St IR Bis o d-an

1m1dﬁo?4’ 9%?? 5]35@'&5}%&5@ of fermes @ﬂﬂ' 1§ coﬁ\t'é?teHQf) |aU>H—1m1dazo[4 5-
erature he sol vent. of R aCtl

In
c]qulS(c‘zlv@;q%mr Wﬂmlféﬁzm[—% ?ﬂ[dasjﬂfﬂbt@lrﬂlaﬁ PEB?U%P X311 pging fhe methods
deschitiBGadadiich Selelmetinapht hyridi nol of Formula XXXI'I is
converted to an ether-substituted
1H i m dazol[ 4, 5-c] qui nol i ne or
1H i m dazo[ 4, 5-c] [ 1, Sﬂ(mgﬁ@éflélgéqm of Formula XXXIII
using a WIlianson-type ether synthesis. The reaction
i s cagpednout by(1tdeat i ng,, ~.cfRmpound (8f  For myl
XXX | i ¢ SrrRar y—arkyl , Nor ar p-g| kytenyt halj de[ od-r,
(RPI. 7 hadl i de- Ri al'i ene- R4, ( N
hal i Ye-Bl kyl\gpe- Y- R4, (R | ene-RE _
pr8ence of a base. TheBr'eact j on Kednt be car IR, out by Ry
conbi kg the halide with a*-tonpound of For mul &Moo 1
in-a solvent such as DVF in the presence of a suitable
base such as cesium carbonate. The reaction can be
c ani smln@ethbadmmmi afithe ireﬁepﬁoxatqonmoundaeanabe prepaed neeprding to

| ReacéWl at ur\ﬁ% w %ﬁﬁ‘)ﬁgﬁw E?“i’cggg g?smﬁﬁles or S dg%) %g% e

c omrae&t al layd azoajﬂ Rdakcdion Sokdmiel Vi, & biéasAyildxyt seiths ttetezlyll H-

des..and chlori des, . substit 0 . .
imidgfplfser REBOUA IsRie B L rhidrah il SeShimyaiginglmine of
Forngilh mmeag coRPttedUb at i A-ikhREZE 4B E pRGIRB % 1 FOrhiazo[4,5-

hal i des of these fornulas can. be rq(‘e?g)?r ed

101 Srpbiorighn ofdpria KTV aeiedts s (D GhaeReaction

Schdrhe VA @5 Bhﬁ('i‘sa&f FcPrHQJIé 21100 Naswn WPSL06¢ HrBERA using known
L1 ndst r et al and W2005/ 032484 (Lindstrom_et

synthg¢tic methndph see) ’g‘q;‘(pxaxzn(ple, A5S\itatem o'wrdirstigg Publication No.
20097604 4438Q05(04804 %1 oR§ 354 LRBIBHTPublitatRniNo QVO 06/026760

(Stoermer et al.) and the references cited therein.

In steps (3) and (4) of Reaction Scheme VIII a 1H-imidazo[4,5-c]quinoline or 1/-
imidazo[4,5-c][1,5]naphthyridine of Formula XLIV is converted to a 1 H-imidazo[4,5-
clquinoline or 1 H-imidazo[4,5-c][1,5]naphthyridine of Formula XLV using the methods
described in steps (8) and (9) respectively of Reaction Scheme III.
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NH2 NN (R'" / (1) _ (Rm(2) (RmOHd / 1E BnO BnO
BnO XXVI XXVI | XXVI1 | (3) N (5-7) N2 (4) N No2 N
WO 200RA7M68 1 ~- \ | (RRmN .~ - C OH (R m(RPCT/UR0¥6/048017

~E ~E XXX BnO 1 BnO BnO XXXI R XXIX 1(8) N ?--R2 11
R2NN(9) NENXo" / N(Rmi (Rm> E X' ~O HO
RL XXXI'I R R30 XXXI'Il 5 For some enbodi ments of the
i nvention, conpounds can be prepared according to
Reaction Schene IV wherein R, Rl, R2, E, X'', and n
fillrf asddefi ned above. In Reaction Schene IV a

| m daz6][ 4, 5- e]qw ollne
IH-|mdazo[45c:][1 %}‘F’Wl%ﬁlof Formul a XXI ||

isre ednt o pr(mz)de a co ung of Feydyul a ._nNhe
react) on|cap-Rpe—ear+ ed qut "by §-UX>éDe-H-d-I-Hig- or N >R,
(,{;l S Na conpound_of N
TiIdly oac\ﬁI ic acid(R pl a‘tl num (I{%) j de, an\ﬁ
lBydr 0genat i The react' can BER, 0 H R4
XL BnO v Xy
RBe

For some embodiments of the invention, compounds can be prepared according to
Reaction Scheme IX wherein R, R;, Ry, E, and n are as defined above. In Reaction
Scheme IX, 1H-imidazo[4,5-c]quinoline or 1H-imidazo[4,5-c][1,5]naphthyridine of
Formula XXXIX is reduced to provide a 1H-imidazo[4,5-c]quinoline or 1 H-imidazo[4,5-
c][1,5]naphthyridine of Formula XLVI. The reduction can be carried out as described in

Reaction Scheme IV.

Reaction Scheme IX

NN
| _ R,
N
L £ ) \
= INI\ ”\

R
®h ooax ®h v

v

R,

For some embodiments of the invention, compounds can be prepared according to
Reaction Scheme X wherein R, R, Ry, and Rp: are as defined abové.

In steps (1) and (2) of Reaction Scheme X, a 4-chloro-1H-imidazo[4,5-c]pyridin-1-
amine of Formula XLVII is converted to a 4-chloro-1H-imidazo[4,5-c]pyridin-1-amine of
Formula XLVIII using the methods of steps (1) and (2) ;f\’ Reaction Scheme VI.
Compounds of Formula XLVII are known or can be prepared using known synthetic
methods, see for example, International Publication No. WO 06/026760 (Stoermer et al.)
and the references cited therein.

In step (3) of Reaction Scheme X, the chloro group is removed from a 4-chloro-

1 H-imidazo[4,5-c]pyridin-1-amine of Formula XL VIII to provide a 1 H-imidazo[4,5-
c]pyridin-1-amine of Formula Vd. The reaction can be carried out as described in step (4)

of Reaction Scheme V.
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carried out on a Parr apparatus. -47 WO 2007/ 075468
PCT/ US2006/ 048017 Reaction Scheme [V N N N-R2

WO Ao3R268, E Xi" X11 (Rn\ XXl \RL (R " PXXUS20/048017
For some enbodi ments of the invention, conmpounds can
be prepared according to 5 Reaction Schenme V wherein
Rl, R2, RA', RB', and X'' are as defined above. In
steps (1) through (3) of Reaction Schene V, a
2,4-dichloro-3-nitropyridine of Forrmula XXXV is
converted to a 4-chloro-1Himdazo[ 4, 5-c]pyridine of
Formula XXXVI. The steps can be carried out according
to the general nethods of steps (1) through (3) of
Reaction Schene |. 2, fdatb@dh SElerde X t ropyri di nes of
Formul a XXXV are 10 known or can be prepared using
known @ynt hetic et hods, se¥ for exanple, U.S. Patent
No. NO64 (Datdari a, -H and th@refg
cited tfHer®rf. rsrEp (4 1| Re&cki o
CRLOro groyp is renove®gfrom a 4 chloro- Rg
IHIm azo[ 5-c] pyridi ne of For R, XXXVI to row\*ﬁe_R
a 1H | rﬁ dazoFﬁ 5-c] pyridine 6f MEbrmila Vc. The®
reactXofl can be carried owwviusi ng amoni um f or &t e and
a 15 het erogeneous catal yst such as pall adi um on
carbon in a solvent mxture conprised of ethanol and

MekFbasGRhe ediB8dineRed Qe irfvehAbh, c%%;saﬁzd'slt:arasb ﬁﬂeﬁéﬁ%ﬂ @6cording to
temperature, such as for _exanple, the ref

Reaqtioppishamertl whereieR st Rank, By 3pd mareesaf] mﬁ aBer‘ew Ryis bromo
orbegzyl]e;( O N O0- (1-3) NNR(4) N-RR N2 N RB.NC

-~ RB' RA. RA, X RA, X 20 XXXV XXXVI R1L Vc Rl
In reactlon Scheme XI an N- (4—chloroqu1nolm- -yl)amide or N-(4-

chloro[1,5napthyridin-3-yl)amide of Formula XLIX is reacted with a hydroxylamine
hydrochloride of Formula R;ONH,*HCIl and cyclized to provide a 1 H-imidazo[4,5-
c]quinoline or 1H-imidazo[4,5-c][1,5]naphthyridine of Formula L. The reaction can be
carried out by adding the hydroxylamine hydrochloride to a solution of a compound of
Formula XLIX in an alcoholic solvent such as ethanol. The reaction can be carried out at
an elevated temperature, such as for example, the reflux temperature of the solvent. N-(4-
Chloroquinolin-3-yl)amides and N-(4-chloro[1,5]napthyridin-3-yl)amides of Formula
XLIX are known or can be prepared using known synthetic methods, see for example,
International Publication No. WO 06/028962 (Krepski et al.).

Compounds of Formula L wherein‘m is 1 and D is bromo can be further elaborated
using the general methods described in Reaction Scheme II. Compounds of Formula I
wherein m is 1 and D is benzyloxy can be further elaborated using the general methods

described in Reaction Scheme I11.
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For some enbodi ments of the invention, conmpounds can
be prepared according to Reaction Schene VI wherein R
WR07BZ46E, and n are as defined above. -48 VELT/US2006/048017

2007/ 075468 PCT/ US2006/ 048017 1In step (1) of Reaction
Schene VI, a 1H 1 m dazo[4,5-c]quinolin-|l-amne or 1H
i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n-1-am ne of Fornul a
XXXVIl is reacted with a ketone of the Fornmula R1=0
under acidic conditions to provide a hydrazone of
Formula XXXVII1. The reacti on .can be carried out by
addi ng the ketone to a conpound of 5
Formula XXXVI1 in a Iég? Ilgeclhg \%elnt such as
acetonitrile in therrg.{sence of an acid such as
gl aci al acet i oy aRid" Nfhé reaction i
el evated tenp J eosu"h—_s”for eftangl e Pat 110 C
Conpounds(Foq mul @ XXXVI | ar () or an be
prepared usi bgzKnown synthetic Cee for
exanpl e, UM, Patent ApplicatiogdPubli caﬁﬂ on No.
2005/ 0054640 (G Xe¥graber et al.) andYnternational
Publ i cati on No. WO 06/026760 10 (Stoerner et al.) and
the references cited therein. In step (2) of Reaction
Spblemé/émbadlmeahfsamne irffention, Bohipoxdae/tdn bd grepadd aembrding to
to EFOVI de a 1H-| 0[4 F‘L&u' nol 'Q(% on b

Reactippy Sche g 7ot &Vl@fedﬂ‘ %y PAES 8% SRR APTVE xxxi1 X.
Thestée aotdfIkaeidn B@h&ﬁé’ m;:dn AUt4- bMoﬁthﬂlhrEtQmSMl)umde or N-(4-
borohydride to a solution of a ound of Fornul a

chloroflelnapihiiridin3odianmle of Eerowalldutatcies it Farory Pywxylamine

hydroElﬁ@ﬁaé 24 ERNiZL@ 1P Brovit At b@fﬁyl&@-tl H—ﬁﬁﬁﬁfcﬂﬁ lﬂ-éﬂq@fnoﬂhe or 1-
sub- anbi ent ten‘per ature, such as for examnp i

benzyRaack ilomiddeaBhre-clil, ﬂp{p_tx}h)(rgc)m@[:@ormnga 2IE ’Nmreaq:_ﬂqq@qn@e
came&'out aRL "dlé%qﬁé {?—E’eﬁ?ylhﬁ%%?(#ablﬁe f &chﬁ%&% B%olaﬁorf @f a

Some ‘e vention, conpounds can
compwmbzﬁl%;d'rmxba:bf th amaltcholRembieind wcscarsemrwanolmlih@mcmn can be

carrlec('i f}lt %32 déa e(l \Sdtecfte %g%tmeag%gﬂé fgxe%}% Qﬁ}qe,qgg ¥éhux t@m%tmec@ﬁe of the

solvelstu (4 Ohlc&dquHothdﬂZa:n{udeﬁand:Ne(érqhbdmo{11- 5]namhmgdm~3-yl)am1des of .
| H- d 4, 5- ht h d

rorml B SBERE 56 EORMRBTHL M bl DA

examplel intérélat@laf PobLddtibn N a1 apiot de/028b62e (Kofep dFal.ul a XL

cinate CF o Retson aheng S sha i ket i e SR S -

imidal6[4D3- @Fﬁl’hﬁﬂm@%r'lgbéiﬁ?)@&rﬂﬂﬁxﬂﬁiak@[%b]{@ﬁ@nap&ﬂ@rfd&[e of Formula
exanple U S. Patent i cati on Publ i cat,i

LII lsmgp@)@smwie(@ﬁel%ii%& Sedawpoln-rel £ inid8zo(4,5-
c][1,5]naphthyridin-1-ol of Formula LIII. The cleavage can be carried out on a Parr

apparatus under hydrogenolysis conditions using a suitable heterogeneous catalyst such as
palladium on carbon in a solvent such as ethanol. Alternatively, the reaction can be
carried out by transfer hydrogenation in the presence of a suitable hydrogenation catalyst.
The transfer hydrogenation can be carried out by adding ammonium formate to a solution
of a compound of Formula L1II in a suitable solvent such as ethanol in the presence of a
catalyst such as palladium on carbon. The reaction is carried out at an elevated
temperature, for example, the reflux temperature of the solvent.

In step (3) of Reaction Scheme XII, a 1H-imidazo[4,5- c]qumohn 1-o! or 1H-
imidazo[4,5-c][1,5Inaphthyridin-1-o0l of Formula LIII is converted to an ether-substituted
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International Publication No. WO 06/ 026760 (Stoerner

et al.) and the references cited therein. -49 WD
WQR®700AB168 PCT/ US2006/ 048017 In step (3) of PERRESINEMSE017

Schene VIl a 1Him dazo[ 4, 5-c]quinoline or 1H

i mdazo[ 4, 5-c][1, 5] napht hyri dine of Fornmula XLI is

converted to a 1H i m dazo[4,5- c]quinoline or

1H i m dazo[ 4, 5-c] [ 1, 5] napht hyri di ne of Fornula XLII

usi ng the nmethods described in Reaction Schene II. 5

Reaction Scheme VII N JENN (1-2) NN (3) N\>R2 '-

>- - (R'"" R (R mM Br. N S
iR RO er | a8 eIge e ebuR e o V.
The r &Yﬁ)ﬂtc'aﬂ @%rg%@%@ V? %aﬁﬁé‘a%@mﬁb@ﬁ@ﬁpﬁo@ﬁﬁﬁ’ (801 Qﬂtﬂ Qhalﬂ& of

eact1 on wherein R
Formalr&ilah\daflia inghe/peense c&do&rdlazamcml@l’éé thld%‘na eeﬂz)(D&U) The
reactm g}x ?ﬁﬁ%@by fmrrxg? Hgﬂ]&#e&é%e ﬂ“ﬁ&é | tc‘&rﬁ%uht{"of Formula
LI, &irﬂ thei IRYGh 4, sbaleil ﬂDiﬁsﬁilrmamhstdhyt ardclnwite@tnm;@rdnre Koy exaimple 120

LI t ed t | m dazo L
s bt SRy RafuRh P RETHD Srlhgit, B dfinde

prepdﬂédﬂgnghﬁomhhﬂﬂstmﬁaeﬁtcelps (1) and (2) of Reaction 15

Schenme VI. Conpounds of Fornula XLIII are known or can

be prepared using known synthetic nethods, see for

exanple, U S. Patent igptibe8chéahe RUbl i cati on No.

2005/ 0054640 (Giesgraber et al.) and International

Publ i cation .RWD 06/ 0267 t oer et al h.a

the relerd *a’&.;@g ther & n. hg—af(eg@(_&) and )r}“j)eafR2
ﬁ’eVIII( i 0[4?50][5{?1 e Nr
i dazo[ 4, 5-c] F&' ] pgpht loyridi ne o or gul aOH '

XLIV ¥ converted to a 1 ¥ imgfazo[ 4,5- c]quiagljne or
1H-im'dazd'ﬂ4 5-c][1, 5] nathhyrldl ne of Fornul a \%
usi ng the met hods (3)
N

N s,
(R), N
R1

LIV

For some embodiments of the invention, compoundé can be prepared according to
Reaction Scheme XIII wherein R, Ry, Ry, Bn, and n are as defined above.

In step (1) of Reaction Scheme XI11I, an N~(4-chloro-5,6,7,8-tetrahydroquinolin-3-
yl)amide of Formula LV is reacted with O-benzylhydroxylamine hydrochloride and
cyclized to provide a 1-benzyloxy-4-chloro-5,6,7,8-tetrahydro-1H-imidazo[4,5-
c]quinoline of Formula LVI. The reaction can be carried out as described in step (1) of
Reaction Scheme XII. N-(4-Chloro-5,6,7,8-tetrahydroquinolin-3-yl)amides of Formula
LV are known or can be prepared using known synthetic methods, see for example,
International Publication No. WO 06/028962 (Krepski ef al.).

In step (2) of Reaction Scheme XIII, both the bénzyl group and the chloro group of
a 1-benzyloxy-4-chloro-5,6,7,8-tetrahydro-1H-imidazo[4,5-c]quinoline are cleaved to
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described in steps (8) and (9) respectively of
Reaction Schene I11. -50 WO 2007/ 075468

weRaE06/ 048017 Reaction Scheme VIII N N (ReRySIoBs/N8017
(3-4) NNI R \>R2 ~/ \>R2 (Rm/ N(RmBnO/ E
NH2 (RmMN'RL ENR XLIIl BnO XLIV H % XLV H Rse For
sone enbodi nents of the invention, conpounds can be
prepared according to 5 Reaction Schene | X wherein R,
Rl, R2, E, and n are as defined above. In Reaction
Schene | X, 1H i m dazo[ 4, 5- c] qui nol i ne or

1H i m dazo[ 4, 5-c}[1,5 dj ne._of |
providees | Bueaarolh S pUnR-4 LT h gy Wils Thp GIAFNBRs ity carried
out as séﬁﬂe‘a"’lﬁg{eé OL i{éacﬂoﬁa:}%lﬁ%ﬂw)ﬂ@' ne of Formula XLVI.

reducti on can be carried out as described in

Rélaenep 6 edkraetion Gcharge EdHe# il Shingdarake Sratariniinpiool) gfiprmula
LVII iesr';%,o oDyertd tolde h%béub‘ceﬁll IQR)n'{da%M 5 bhdﬁino?ﬁk S ¥@Rnula [1Tb

Iments of the Invention, ounds_can
usingplnr:expaﬁmd desaihediingtepd3) QSRF&C@@WS@ ergeidie X vvher ein
Rl, R2, RA', and RB' are as defined above. In steps
(1) and (2) of Reaction Schenme X, a
4-chl oro- 1 Hi m dazo[ Regctop@cheie XL ami ne of Fornul a
XLVI | |§nconverted to a

4ch|or-H—E azo[450]pClr|d|nI-amne of Forrltlula
XLVI | N @ ntﬂzt hods ¢ s (1)2hnd (2 N\

React iqn_S f "Formul a XL
G caﬁ'be prepHPe ng known syMthd SH
nmet hods;y see for exanpl ex~t"nt %rnati onal Pub ation

No. WD 060826760 (Stoerneft et Al .) and the reb¥tences
cited therein. In step (3) of Reaction Scheme X, the
chloro group is renoved froma 4-chl oro- 3)

1H i m dazo[ 4,5-c] pyridin-l-amne of Fornmula XLW Il to
provide a 1H i m dazo[4,5- c]pyridin-Il-amne of Faormula
Vd. The reaction can be carried out as descNi Nle
step (4) L N e

(R)n )

o)

/

R1

b

For some embodiments of the invention, compounds can be prepared according to
Reaction Scheme XIV wherein Ra,, Rp', R}, and R; are as defined above.

In step (1) of Reaction Scheme XIV, a 2,4-dichloro-3-nitropyridine of Formula
XXXV is reduced to provide a 2,4-dichloropyridin-3-amine of Formula LVIIIL. The
reduction can be carried out using the methods described in step (2) of Reaction Scheme I.

In step (2) of Reaction Scheme X1V, a 2,4-dichloropyridin-3-amine of Formula
LVTII is reacted with an acyl halide of Formula R;C(O)CI or R,C(O)Br to provide an N-
(2,4-dichloropyridin-3-yl)amide of Formula LIX. The reaction can be carried out by
adding the acyl halide to a solution of the 2,4-dichloropyridin-3-amine of Formula LVIII
in a suitable solvent such anhydrous dichloromethane optionally in the presence of a base

such as triethylamine. The reaction can be run at a reduced temperature, for example, 0

°C, or at ambient temperature.
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25 of Reaction Schenme V. -51 WD 2007/ 075468
PCT/ US2006/ 048017 Reaction Scheme X C C i N N~
W@ 2002)p7™M6eN~ (3) xllrl> R2 11 R2 30 R2 RB, \ RECT/ESRS6/048017
RA. NH2 RA, NRL RA/, NNRL XLVII XLVII | Vvd 5 For sone
enbodi nents of the invention, conpounds can be
prepared according to Reaction Schene XI wherein R,
Rl, R2, E, in, and n are as defined above and D is
bronmo or benzyloxy. In reaction Schenme Xl an
N- (4-chl oroqui nol i.n-3-yl)am de or N-(4-

B ) L R A B b P

yDamige rOtﬁﬁ‘]ongll«:@HQH@on&ﬂdedl:mn dthd slubstﬁmfédl U@-1@1dazo[4 5-c]pyr1d1ne
| Hsl azo ol L.ne or
of Foritlla Pt e dncfhots g 5 sreps Pl L 864 Drfesmmitngly of

ReactioarScheshe 1. by addi ng t he hydroxyl am ne hydr ochl ori de

to a solution of a conpound of Fornula XLIX in an
the reflux tenperature of the solvent. N (4
reknown or—can be Jpr epar ed astg=kihwn
Con‘pound% of Formula L whel®€in mis 1 and D AS br ono
I 20 wherein mis 1 and D is benzyl oxy can be{further
PCT/ US2006/ 048017 "Reaction Schene Xl H

al cohol i c solvent such as ethanol. The reaction can be
carried out at an ek@xabgdchenps@ture, such as for
15 Chlo 'oqlﬁmol i n-3-yl)am @es and cl

“b75] napt hyr i (iag3-NH,) ani@es of roll ar

\n/ 2

symghetTc &t hods, le, In QEP
Publ i cagi.on No. WO 06%3289 2 (Krepski et®al.
can b&Xrt her el aborat edVllusi ng t he gendil get hods
described in Reaction Scherme Il. Conmpounds of | HSr-B)il a
el aborat ed usi ng the general nethods descriibed in
Reaction Schene I11. -52 WO 2007/ 075468

Compounds useful in the compositions of the invention and compounds of the
invention can also be prepared using variations in the synthetic routes shown in Reaction
Schemes I through XI that would be apparent to one of skill in fhe art. Compounds useful
in the compositions of the invention and compounds of the invention can also be prepared
using the synthetic routes described in the EXAMPLES below.

Pharmaceutical Compositions and Biological Activity |
Pharmaceutical compositions of the invention contain a therapeutically effective

amount of a compound or salt described above in combination with a pharmaceutically

acceptable carrier.

The terms “a therapeutically effective amount” and "effective amount" mean an

amount of the compound or salt sufficient to induce a therapeutic or prophylactic effect,
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NNYRZ NN O\>-R2 (R. G (R~N (Dm(DmRL XuUX

L For sone enbodi nents of the invention, conpounds can
wheoopoees ed according to 5 Reaction Schene XPCT/US2006/048017

wherein R, Rl, R2, Bn, E, and n are as defined above.

In step (1) of Reaction Schenme Xl I, an

N- (4-chl oroqui nol i n-3-yl)am de or N-(4-

chl oro[ 1, 5] napt hyri di n-3-yl)am de of Fornula LI is

reacted with O benzyl hydroxyl am ne hydrochl ori de and

cyclized to provide a

| - benzyl ox-1 H i m dazo[ 4, 5-c] qui noline or |-
such mw:n&yﬂupppm 1m@]!cz;n@. atiqn, 51]1%}9( ﬁ%l‘fl&f @pd/gr antiviral
act1v1§§ S%a:g:{ &B gHteofr %%;f}; uﬂﬂ 09 4t h&dlf ‘iﬂfafrh&&uﬁ@&l dd¥nposition of

enzy roxyl am ne hﬁdroc oride to a
the msahtum wﬂl Wyacccndmtmfdctofs leommutoghose ofiskilhingthe Hosych as the

physuéegﬁnﬁ é:gxe%lﬂcfa ré 89 e ?g)gll?d Ip §all, RRChdeR e 1er and the

an e eva erature, such as
mtendﬁd&l‘d%ir%reghﬁeﬂ ef | ux tenperature of the solvent.

NI%;Q%:E%{; %?ggi[e%?ﬁl;)&?’{ﬂogs ?xe iny, élélogfwﬂl'fzgrnﬁtliﬁ guf{llcient
actlv@frfgréﬁiéiwlbr Qﬁoc;;xag t? grqam@alﬂemb afsbogt mmnmcggmmi kilogram
ee,. 1l or e rna u |
a5 o R A ] PRSP R bBAms e
kxlogPﬁﬁﬁig/RF) foCAHe 5 ¥hd/kg | dTehd esiapdurgy cmqaltctﬁ tlae subject.
| - benzy oxy |.H im.dazo] %Pln0|ln fficient
Igé}ﬁlzegq R qqq_epm Hngzcefrwogltle}l% g?ﬁab 1&11 cr?éxtaélia sufficien

actlvg ﬂ{g%ﬁlént clflﬂroﬁﬁl bRy Ade h dofy &Y Fslexample, from about 0.01 mg/m* to
1H1 m dazo[ 4, 5-c] qui nolin-|-ol

o D s oo s o ghe BRI A LS SH PE bagy quice
area ﬁ Lﬁie&%frlz} ALt ud@nPae suBfbcBP PR WS HINERE (wi kg®4* x

enal ysis conditions using a suitable
helgmwer 5o arbeiE Sdaekhansh ig @@me &5 ogan¢raﬂrw6fﬁoé%mx keipgrformed

by acﬁn%% té( a e 8ﬁ§d &1 obRioRah b\eRkY oufshiR tﬁﬁ%ﬁr}iﬁgeo Mn some

arri out by t ran fer hydrogenation in
of thpsmmbmhmhtsatmunctabd endhydes edmieisieong suffisigns compyped to provide

fer r
a dosgncﬁgs Fam &b?%ﬁ%fg?%&a t(gg cglﬁrﬁt (5) %|$? ﬂ{gftb g%c%}r%ou 7 899‘?21:1[?]9(: a dose of
fromFmoiruO.a thihmii to abostil Rabg/e’sol vent such as ethanol in
esen 25 cat al
caURED LS Rae PR e Bainecs UGl RE, | BFhE, Bpotes.
pareﬁt%fﬂl’ Eorahulaons, SYrupx aorpdiss, ohhmeh'ef bdmsdl é’nqmullallmse trgﬂsdermal
el T PSR HEL R AR prefoed it
convieRtighad %ﬂi&rrﬁad‘e}.lbialﬁ} seeplablerdathiers And hddifivéousing eorviehtional
metkllosds C\gﬂl\é%rgtelelgrahy inc uge H}e rstgput?fsbtrixfg%rtxg t%e acgve ingredient into

association with the carrier. In general, the compositions may be prepared by uniformly
and intimately bringing the active ingredient into association with a liquid carrier, a finely
divided solid carrier, or both, and then, if necessary, shaping the product into the desired
dosage form.

The pharmaceutically acceptable carrier may be a solid or a liquid or a gas that has
been compressed to form a liquid. Suitable pharmaceutical carriers for use in the present
pharmaceutical formulations are known. The carrier may take a wide variety of forms,

depending on the form of preparation desired for administration, for example, such as
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1H i m dazo[ 4, 5- c] qui nol i ne or
wakbornidex o[ 4, 5- c] [ 1, 5] napht hyri di ne of For nmul BCT/U82006/048017
The reaction can carried out by treating a conpound of
Formula LIl with a halide of Formula halide-Rl in
the presence of 1, 8-di azabicycl o[ 5. 4. 0]undec-7-ene
(DBU). The reaction can be carried out by heating a
m xture of the halide, a conpound of Fornula 5 LIII,
and the DBU in a seal ed pressure vessel at an el evated

t enper at.ure, 0.C . S0
SyStF RO AU RS OR B GHP{Jo P BB g gl or
nasag%dmlﬁaﬁraaﬁnﬂfgtragoﬂmom synt heti-c net hods React i on
cheme XI[I N NR2 (1) -R (2) N\

Cl B pRparing the(pRprmegeuticpl o aobpmsitfone i orgh dppate f%@%l anyj qf the usual
phar}‘rﬁcaﬁlca( Erfefs rfthy be gmplo'lﬁd | du¥h a9 fob @f@nﬁ@%teﬂé‘él?@ol@fods, and

he i nvention, conmpounds can be prepared accor
alCOlRéaeft thesascofcorel lavid nrprarations fe. ngmwonSBﬁusp&ﬁaOHS SHEIrS,

R e e e

Sucrgﬂe) amcdst, ofanfigphsilicicvicids meéla)d@w‘éuﬂwet parboxymethylcellulose,

algmg} OVP%% aﬁ%[tﬁg%}ﬁZ;%:g,%ﬂ?%ﬁ%ﬂ?g{ﬁﬁ%&% $€%m, tra yd?gg?% b

calcidm carblerrade, [pbtdBo -or @mmmaﬁch,@lgiﬁlldeCaam\alhcaTm sodium
n be carried

carbé%eﬁe Bg\gvgl}'x%:lg'ﬁg &/AXES, cogpi | b3 %é’t{ﬁfl%(?% gcé}'gb%oggstga’!ﬁte kaolin
and bérabiiadwidy,aalc] calbium &em}ﬁ’te} mnignelﬁmnaiarmm Ireagnedfumrsgearate, solid
polviioadivolt sppRL FRRREISE AR ERR: RETRT i pesgiof gre sold
prepiiitioX B/ PRBIEAN (IS e]ﬁtﬁkderﬁtcapéulé& tdbmet§)t ep (2) of

5 E ?‘g:.:lggg? ;ﬁg&%& s>1<1|1t|a le 1%19 E)rhal Elg]eeca% Z}Xrepg‘ 8 %9 d?snsglvmg the active
component in water and adding thereto suitable colorants, flavors, stabilizing, sweetening,
solubilizing and thickening agents. Aqueous suspensions suitable for oral use can be
made by dispersing the active component in finely divided form in water with viscous
materials or thickening agents such as, for example, synthetic gums, resins,
methylcellulose, sodium carboxymethylcellulose and other well known suspending agents.

In the case of capsules, tablets and pills, the dosage form may also comprise
buffering agents. Oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, and perfuming agents.
Pharmaceutical compositions for parenteral injection comprise pharmaceutically

acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions
as well as sterile powders for reconstitution into sterile injectable solutions or dispersions
just prior to use. Examples of suitable aqueous and nonaqueous carriers include water,
aqueous solutions, such as saline (sotinic sodium chloride solution), Ringer's solution,
dextrose solution, and Hanks' solution, ethanol, polyols (such as 1,3-butanediol, glycerol,
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof,
vegetable oils such as, for example, olive oil, corn oil, cottonseed oil, sesame oil, and
castor oil, synthetic mono- or di-glyceride oils, and organic esters such as ethyl oleate and

isopropyl myristate. Proper fluidity can be maintained, for example, by the use of coating
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1-benzyl oxy-4-chloro-5,6,7,8-tetrahydro-1Himdazo[ 4,5
WO ejogiisaes i ne are cleaved to -54 WO 2007/ 0754B8T/US2006/048017

PCT/ US2006/ 048017 provide a

1H i m dazo[ 4, 5-c]quinolin-I-ol of Formula LVII. The

cl eavage can be carried out as described in step (2)

of Reaction Schene XIl. In step (3) of Reaction Scheme
X1, a 1Himdazo[ 4, 5-c]quinolin-1-ol of Fornula
LVI1 is converted to an ether-substituted

mater}.?g %’ﬂ? daé%%éﬁlrg_é)g]tﬁ% Irrgat?llltsrrx]?exg)%fofflt:ﬁ{%%hq %/Ea:g Sélikginttl:lg case of

dlspeﬁﬁﬂ@tmﬁmbeﬁeoxmﬁaﬁmﬁ cl N N~R2 N NCR (2) N NCR z

R) n z (Rn dO 0/ I Bn LVII
T)hemfﬁnRPSé longmay ?‘HSE} °?Bfarib$ %%%oaa .Pﬁ%sef‘(" of> ‘{V%E‘“g
agentd,BY8NLicARg a %&[’fp ) G dBspeaing Qg@ftﬁ ﬂ’@é\&ﬁhtlaﬁ Oﬁﬂdﬂ avgioh@f
React i on Schens XV vvhere| n RA as,
mlcm@egwws By be enpyred by the ipe ‘%ﬂorﬁéfa"c?ﬂ%ﬁ ﬂeéRiFR‘fﬁ apfifungal
agentg 1§ 18! ;gargbéﬂ bhidRYButatid1 Sptzhol; @6#bid &id, W\fht ﬁke It may also
rovide a 2,4-dic Ioropyrldln 3
be defigzhig FauinElvide iSotqhie azpiid Soel} &1 EUERF: BRI EE I Qrificofhd ﬂ?u ks

e
mcluﬁpd ofl amt@wbpyxrdmmal&omﬁqmesush aFakuipem ﬁaqurear%ie and gelatin.
&:st&ser% catsés, PO RE ¥ %xba?(}&gdtﬂe Ubre U ArfB2 i O1ira®le to slow the

rovide
absorpHpd of ilehdrop cﬁpym suqu@eyus amn@tenmscwt@r inigction| This may be

sccob T R 5 RSB o A0 LB i

poor R@itdrsbRubilifly] The tate af sbsotﬁtdreofsthb deug theu dbpeandh yon ifs rate of
dlsso(ljllit?or;xl of:uc }nhtgxnne m£t cie%graxéi Iu Ol’ll crys{l:t? st SRE n&%ta‘l)ltmeafo%s €
Altematlvely, delayed absorption of a parenterally administered drug form is
accomplished by dissolving or suspending the drug in an 6il vehicle.

Injectable depot forms may be made by forming microencapsule matrices of the
drug in biodegradable polymers such as polylactide-polyglycolide. Depending upon the
ratio of drug to polymer and the nature of the particular polymer employed, the rate of
drug release can be controlled. Examples of other biodegradable polymers include
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared
by entrapping the drug in liposomes or microemuisions which are compatible with body
tissues. ‘

The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium just prior to use.

Pharamaceutical compositions for topical application may include the above liquid
forms, as well as ointments, creams, lotions, aerosols, sprays, dusts, and powders, which
are prepared by combining an active component according with conventional
pharmaceutically acceptable carriers commonly used in topical, dry, liquid, cream, and

aerosol formulations. Ointments and creams may, for example, be formulated with an
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20 such as triethylam ne. The reaction can be run at a
reduced tenperature, for exanple, 0 C, or at anbient

wao esoperaEbRIre. -55 WO 2007/ 075468 PCT/ US2006/ 04801/0S20061048017
steps (3), (4), and (5) of Reaction Schenme XV, an
N-(2,4-dichloropyridin-3 yl)am de of Fornula LIX is
converted to an ether substituted
1H i m dazo[ 4, 5-c] pyridine of Fornmula Ve using the
nmet hods described in steps (1), (2), and (3)
respectively of Reaction Schene XlIl. 5 Reaction

Scheme, X V. _C]. N, .
oG St R b s
baseSinpy intludke, foRBxantpl€) wakér &dlor diks\@hmsoningsal odelighidipgtrolatum,

..the co it {. j . ti d d f .
o S5 SO oSS B BRI s
the nhfige 8 tHd Wist Gncladé esft phiaffin,i alurReaeh stearateSctiestesaryl alcohol,

through XI that would be apparent .t f skiJl i
propyﬁeeg Yeol, gre %@e&m pOLpoiy lﬁ&ﬁggﬁmﬁﬁy ey ﬂe

hydrbMRMd RAcKR heeSIBO URd $hlikd. NELibMUENELY OfRe GativeddiApdifent can be
fom@i&é)ﬂg{rggs@g: e _otitpgs of nggrggtcggtagr?igé ?hse rg:?i%g rcl)rkx)]?)gneltnq sLshp%nded or
dissolved in, for example, a mixture of one or more of the following: mineral oil, sorbitan
monostearate, polysorbate 60, cetyl ester wax, cetostearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water.

Administration of the pharmaceutical compositions and compounds and/or salts of
the invention may be in the form of an aerosol, for example, for nasal or inhalation
applications. The active component may be delivered in the form of an aerosol from a
pressurized pack or nebulizer with the use of a suitable propellant such as, for example,
carbon dioxide, air, dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, 1,1,1,2-tetrafluoroethane, or other suitable gas. In the case of a
pressurized aerosol the dosage unit may be determined by providing a valve to deliver a
metered amount. Capsules or cartridges of, for example, gelatin for use in an inhaler or
insufflator may be formulated containing a powder mix of the active component and a
suitable powder base such as lactose or starch.

The compounds and/or salts or compositions described herein may also be
delivered in the form of transdermal patches, transmucosal patches, and the like. Matrix
or reservoir type patches that are conventional in the art for transdermal or transmucosal
delivery may be used for this purpose. Here the matrix, such as a pressure sensitive
adhesive matrix, or the carrier in the reservoir act as the pharmaceutically acceptable
carrier.

The compounds or salts described herein can be administered as the single
therapeutic agent in the tréatrnent regimen, or the compounds or salts described herein
may be administered in combination with one another or with other active agents,
including additional immune response modifiers, antivirals, antibiotics, antibodies,

proteins, peptides, oligonucleotides, etc.
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Phar maceuti cal Conpositions and Biol ogical Activity
Phar maceuti cal conpositions of the invention contain a

wo b@rapas i cal |y effective anmount of a conpouPdI/U§2006/048017
salt described above in conbination with a

pharmaceutically acceptable carrier. 20 The terns "a

therapeutically effective anount” and "effective

amount” nean an anount of the conpound or salt

sufficient to induce a therapeutic or prophylactic

effect, - 56 WD 2007/075468 PCT/ US2006/ 048017 such

i &é&%}hbﬂ&ﬁd@] bl of STRTIRSiHvahiGMhavs bdeh shown to induce

acti y, and/or antiviral activity. The exact tﬁmPupt ;
the pradiictampbesrthin cytokines i experimeats P ForHicd ACFing to the tests se

conposi tion of . i ' ilds of@hls SCE&RhPHsRE s @re useful
forth ng’g?'o eﬁ?rfS\s/\‘éwﬁstlgagﬁtgstgﬁggé gﬁﬁ)élmridﬁ “he art , sIfJHcS h ar\ls ) 1
for mddaRatinghis iramiuna mespohsenineatunmtzer of difffrentgayso FRRGETES fhem usefu

. sal t, thg nat.uref Esotgegscarri er, and the 5 intended
in the HEAPFR PLAIVABRY P 98ME% enbodi nent's, the conpositions
oty tdkendsrwiRdteippadwkitioh neyritesindusadftiy ieadminiggatiqpof compounds

' di ent. t id I 1
or slts aneamane gt (ke et argriay e Bip AR NGO Rnd tumor
necrofi€Fackdrl @OIRMA)B M) as dertainanebleykinb ¢LIL). Xytokioeoyheses

per kilogram (.ig/kg) to.about 5 .no/k ) _
biosySbysomR Herindued WrortRe S ot Of B Vgl bidfde PN, TNF
o TL-E 208l 17BN Sind 1N 20 PO Faridtp 08 ofher twekiney.e Amiarg othér effects,

>T contain sufficient actjve i ngedi ent. or prlgdr Ut O 1ine the
these pndothgecyolings cam inhilyjt VIBYSPRR gc’:thnrm wmescel g ”U?jﬁ% g ‘
compﬁvgl%%sgg%g%t% gﬁﬂg?rgﬁéﬁgons%gﬁﬂ e theafah et Vil tiseastsiod seoplastic

the body surface .area of a subject .
diseages? A ccerdingtputhednyasting p[%édwgg{odsof BBWI%%GHHW ?Hé)sgnthesm

in an é%w%alf gﬁ%%d%ls n&@igﬁéﬂﬁn’g aﬁxﬁ%ecﬁv@aﬁgﬁﬁ% a @rhfumdlorisalt or

] may be performed 15 bX |
compasitibnicsties invgntiorcrthoamicnadr Tharping! te srhidsiieicGMpPRAGor salt or

dose outside thl i Blosih®es have a disease as
compgRga hirL ot Tok fdGion of GREne Blosk ABEAs may have a dise
descriseifiiyfheior egamphmvrdl dissagpordeneoplastis elipss: p@%ﬁ%ﬁﬁqtrauon of

0.1 ng/n2 to about 2.0 . ' § Kiternatively,
the CRARBMES? S5 RBRIoS TP AR G Rt P e, Aluqmafivel:
the cOEhHEnd & 363 dredoynpaksitibasagebd admmistengd ve thesandmakpredt tg ghe animal

tablets, |ozenges,, capsul.es 20 r .-
sy e G SR AL RGPS Ay gmposvon may
provifdgra Bﬁ‘ﬁ}i'l%iﬁ) trédtmRfgder mal  pat ches, transnucosal

pat ches ‘and the |ike. These dosage forns can b
pr byrddidomiq the apH Y Ehindysey ermglc? 88lﬁf icga‘iﬁlryl/es’ Eompounds or salts

descﬁﬁ&)ﬁ?ér@fﬁl EmGaTdct 6iher Apdcid dditid iMasie isimnmeaespoase.i Boralxample,
natuth @n&? el 2@1&%& oy bh t%{i{n{galggdf LU LNt hal b2luBtd BtbRge
induction. The compounds or salts may also activate macrophages, which in turn
stimulate secretion of nitric oxide and thé production of additional cytokines. Further, the
compounds or salts may cause proliferation and differentiation of B-lymphocytes.

Compounds or salts described herein can also have an effect on the acquired
immune response. For example, the production of the T helper type 1 (Tul) cytokine IFN-
v may be induced indirectly and the production of the T helper type 2 (Tw2) cytokines IL-
4, 1L-5 and IL-13 may be inhibited upon administration of the compounds or salts.
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association wth the carrier. In general, the
conpositions nmay be prepared by uniformy 25 and

WO pao7/0Bi4e8 y bringi ng the active ingredi ent i ntBCT/US2006/048017
association with a liquid carrier, a finely divided
solid carrier, or both, and then, if necessary,
shaping the product into the desired dosage form The
pharmaceutically acceptable carrier may be a solid or
aliquid or a gas that has been conpressed to forma
liquid. Suitable pharmaceutical carriers for use in
the present 30 pharnaceuti cal fornugftlpns are kﬂ %p
TH&hether fos prontylaxik er dierpautic, geataept of a fispass, and whether for

effect%g%%gfg?g g?ﬂm‘fé@rﬁﬁhﬂ?t?ﬂh@&&ﬁﬁéﬁd &nsaﬂebi”cb okfon may be

, such as -
admiFieRTdda6466r IRCDMISAIBY 91BORF or Mpie aGtve cavmqnegﬁaam aar

examH,ﬁ, FF: é’\%(g(!ﬁg%s ugar“mWi\éﬂ&rgﬁl dét?re& I:vﬂlt othef &th 5r§gnts the compound

nasa adm ni stration.
or sam bec@hpmjudsﬂn encpbﬁlerramapdmanabr c@npmﬁnlts way berdpyinistered

separmgiy ggge&l?él dl)}ér&yepgﬁ%ehﬁ suc %% meeg anp{'@ﬂ:%lﬂtt{)%&her ﬁglg g?ated

with 6hé 8notBéitbudh ak Qa()hﬁlvslehﬂy tihkedtas) abneosilehily ass@cxated e.g.,ina
preparations (e.g., enulsions, suspensions, elixirs,
COHOW tHYPEREON-syrups), and carriers such as, for exarrpl e,

st @bRdif6ns fo#@Alich Compburttisdgy shl&(:dixcxsﬁnposstlmrsodmtlﬁed herein may be

gl ucose, mannitol), silicic acid, nethylcellul ose,
used @a FBehEREY Igiuds) ‘P‘EII%%@“ hrﬁ%&ﬁ’at es, pectin, dextrin,

gel A8t id diRdsKY it Y fcfr(élxb.&lﬁfbe dis84526 k@s.ult@ig/ﬁeﬁﬂhfecnon by an
agar - agar, cal ci um car bonat e Ot ato %r tapl

adengyimss b herpegyimme (o HS Vb HSY #lL SV, &F éf Vs Gcﬂﬁoéﬁﬂ“ﬁ)(e g an
oﬂoﬁ&pﬁﬂf‘glﬁh ASQWHB'FJ S PR B 88 mo@l%%iﬁn RHAtaBiosula/picornavirus

gl'ycerol nonostearate, kaolin and bentonite
(e-g. pﬂmovmla loc enterd \iushn ast asthoatyaovirag feg+ INfluenrabms). @ paramyxovirus

(e.g. S%% nza%gl%grrﬂfn%gfs %ﬁjué ea@fysmgy&ﬂ}%sﬁﬁfgﬁ ssyncynal virus

aur m Xt ures thereof
(RS¥¢pse cmfonamadls cd.j S{ARSD ega:pat/qnong (L8 gaapllqunql\gruses such as those

v RS BRI SE PP 5oL o BB . pepmis

virus)i § 8alivirg (¢.86 hapdtitiseC YhuconPengret virus), \mtaenetrammusa@cﬁ 1Ry

ther%ﬁ% bl e colorants, flavors, stabilizing,
Ie‘m&@%f aﬁé'll 50l ubi | i zi ng and t hi ckeni ng agents.

'é?%b‘&te&idﬁi aﬁ;esse@ Recls ad, faddxandphe, diseasesurssulting filom infiestion by

Rl 8 SREL e DS G3SAL oSSRt S of ftococcus

Shigel& Nt StefidCAeRbactkd rHﬁib@H@dta‘,, K3absidRt Pﬁotgmﬁ’seucmmms,
et hyl cel 1u ose od| n1caB oxymet hy| cel.l ul.os

Streg‘gqngcuﬁe([l lapyydith Qgace ‘T%‘?“Fh@oéﬁg‘é“‘%f Bacillus,
CorfdbatteRam, Wo%&eﬁﬁﬂh Phip§lobhéer, ck%ﬁgeséxeatm Peyviddrmin,

conpri se ferin agent s. Oal SI tl ons can al so
Chromobastierivi, l&mntl@, Qréwaa%hﬁmophﬂgs é’@

(c) other infectious diseases, such as chlamydia, fungal diseases including but not
limited to candidiasis, aspergillosis, histoplasfnosis, cryptococcal meningitis, or parasitic
diseases including but not limited to malaria, pneumocystis carnii pneumonia,
leishmaniasis, cryptosporidiosis, toxoplasmosis, and trypanosome infection;

(d) neoplastic diseases, such as intraepithelial neoplasias, cervical dysplasia,
actinic keratosis, basal ce’il carcinoma, squamous cell carcinoma, renal cell carcinoma,

Kaposi’s sarcoma, melanoma, leukemias including but not limited to acute myeloid
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ermul si fyi ng and suspendi ng agents, sweetening,
flavoring, and perfum ng agents. Pharnaceutica

W@ wpn%i468 ons for parenteral injection conpri SECT/US2006/048017
pharmaceutically acceptable sterile aqueous or
nonaqueous sol uti ons, dispersions, suspensions or
emul sions 25 as well as sterile powders for
reconstitution into sterile injectable solutions or
di spersions just prior to use. Exanples of suitable
aqueous and nonaqueous carriers include water,

. kéri B hocyti
toukenfifh SEHE RO ;‘;&%@ D B ose o
leukersial siitizls mamtpres Aladekisgs éumblwm%man‘g@dg% |S§’%‘|“§ PYrcptancons
T-cell E}gpé‘%«%ﬁ% 5 ﬁgﬁ gtrgféhqn% grhgt]xg cel rl&ﬁé’éhﬁﬁ‘ éaridl E& cancers;

and suitable
n(@}t’m;aaﬁedlhedembpxcfiﬁseae@esm a,s asppig deTmRitifsor gegyma,

oliye oi L sesane
G AL BB BT s
ot &ertﬁﬁdiuttﬁlg&mne dsherssushab S)aﬁeretcﬂypus)q:rymemaécpﬁdls essential

i sopr opyl ta r Qper. fIU|m
thromberYhaAE N ’é’i %%tl%fr?ﬁ 88%01(11 sk “gglg{?gt?“u A 58 wo
2@@7d1%5€&&s&ﬁtéw$2ﬂﬂﬁbﬁdc8fhbilr stratn es,ifal example, 13131b1t10n of keloid

| ecithin, mai,nt nanc of .the r A
formagipp ans 4ion & Rea SE STRTING (S B ORI SRUTELCAE. BRI fronic
woundd)f factants. These conpositions may also contain

adj uvants such as preservative, wett.in
crhddayiige SpRRPERd G SIREP g dg BRI TR E iy byl o

a vacah taﬁh \Y beGseQB conjlinefioR e inS hateHyl thet mites eﬂﬂex’dyjmoral
I'nc S|on of various antib cterlaktgnd a h #]?q‘n

andongelh s liste irERERpISGPOTH BFRIES: CRRGPEB: HHOMEap RESHEre

parasﬁbc 1mrg‘u?0§egs ARG VERA Vikd Gumlot-deBYed ptdtozoa, &@&hfrsﬁb&le&wed

I’sot oni ¢ agents such as sugars, sodi u
fungalhd»rdcramhmal amgunhdgens] foaoidsPiogingi @%Gaﬁ%&e@ﬁp?qlﬁ??cﬁ?mﬂ?é proteins;

gLk Al he albRiht vakends; by
glycotpﬁ emisnlaefpglge%r? 0 gg%én(%}@ésmpw %lvgw%y gbsor ption such
recorﬂsmahmbﬁm A et iy ﬁirmsanndcqeieatlomwﬂl@fquﬁxm@ BCG, cholera,

order, t.0 gn f i 1
plagqes ty@i\g}d[, gﬁpaéltrts S %1&1% ﬂ%ggirs @ ugl‘rf]&engg tAh hx?ﬂ&jerrﬁg %Br i
paralﬁﬂti&%ap@ﬂﬂ $al'ﬁés Inliﬁashmmuuipa,rrubnﬂlae oellow feweri @tq;m»y ¢jphtheria,

acconpl | shed, b the use of.a
Qﬂh}lé‘? é‘]lﬂlieﬁléa B’r ?fﬁ}l’ﬁﬁgugl Hgigg(r‘ Q:I%i gncf ﬁr?é?l 1R roggal Q)faccmes
adenéﬁlnklsb ('IjLiI‘Vt Mmckr&epéﬁtcgt@ﬁegamﬂm dearguef fehhe laikegpid, tfewl plague,

HS Vb pnd Bgoha, BsofhelpsPamnese 28 S By ST e Py s
rotavihlsEpdiRld MG hitus, delisweRtvab and plliteimer’s Digasent er al | y
a

o Cormaponth v e SomgOH OB BPREGLATTE oLy i BRFic 9 etprl

in mgﬁ}?@&al; RiVie E@'Mpxk%?mg&dﬁmﬁﬁné ArietiBs. F'bflémme,pcﬁidﬂuﬁ)unds or salts or
Ices o he  drug_in _biode radabhﬁ qhtocmn

comassmmwax be aeedpf@r yrgryRm the ppporpEhe ! a‘P lﬁﬁ% ﬁmfl ors tha
after suppression of cell mediated immunity in, for example, transplant patients, cancer
patients and HIV patients.

Thus, one or more of the above diseases or types of diseases, for example, a viral
disease or a neoplastic disease may be treated in an animal in need thereof (having the
disease) by administering a therapeutically effective amount of a compound or salt of or a

composition comprising a therapeutically effective amount of a compound or salt of
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ratio of drug to polynmer and the nature of the
particul ar pol yner enployed, the rate of 20 drug
w0 edoeasaexan be control |l ed. Exanpl es of ot her PCT/US2006/048017
bi odegr adabl e pol yners include poly(orthoesters) and
pol y(anhydri des). Depot injectable formnulations are
al so prepared by entrapping the drug in |iposones or
m croemul si ons which are conpati ble with body
ti ssues. The injectable formulations can be
sterilized, for exanple, by filtration through a 25

L S T TR AR 4 P

combRAHeH ithdrestoWhed slim@BnABentthsisahy elo & v@béiﬁ@téé e¢ atiﬂnmstenng an
sterile water or other sterile injectable nediumjust
etfegipieimewnt s @ copparada &t olcen 2 evrpRiition eamarmype ap pifedive

amoﬁﬁlpd)f £ thPHurliBt suR O pdfnbRg, ADAvET, iT9Uirda, ¥ OV Bany@he of the
|1 as ol ntments, creans, foflons aérosol's, sprays,

embgéglp@ts gmnpg@vh@qe@, oA p@ﬁlbng@logrtberspié@ghg g,mg}al as a vaccine
adj uggrﬁb'lﬁ'ogg e oﬂﬁﬁéﬁfeth‘ém ge&lg ﬁ%}%d&?f \y%chﬂatm an animal

convent i ona r maceut I accept carriers
compnﬁmmdwlulgwmgmnte@f@mw amdwyc ofla epmphundraz salt onaemposition

descgl% Q%Iogl'eutn ge Ll rhiﬂna? a \gcgi%n%%ﬁi]@aﬁ‘gd creans may, for

ornmu ed w 9 WD 2007/075468
PC'IPLIU&E%OOSV df%@h?pomdm&salh oprompbsitiba sffeotivetto titdnce cytokine

s o) Dol 458 LS o o
Bcipﬂaglesi dehdtiaitelBiand B-cells @ predvic a&id;i%unt\dﬁbhe or more cytoklnes
t t t
ol 5 Giapite Tnke TE b es. Al sl e L2 B itreased

(indRE&B ovePg bdlereaid lepélro?fsﬁémcr@kiﬂﬁk NYHe PF&%%?Ount will vary
cetostearyl al cohol ene %cho | ene

accqgilingdp Jactpgs| k})gwlépﬁgq &g dut )gchygg(ty Fobs/ 2 éﬁ%e 0 bout 100 ng/kg to
.':1b0\!i‘f)’51)r ﬂ%ﬁ{éabf‘é?eljaﬁﬁoc{b'oﬁt 1@5@&‘6@%’@6{1@5 Hcé%ﬁé | Hother embodlmgnts the

Alter attvely, the actl onent be foryu
amount i expeetadtebé adpsaef, for Wm feron aboutiGaQl migdmatstabput 5.0
Q I
o PR FABRNER, B BoRe B o e S48 oo o
embs)drrheltta the mduﬁsﬂﬂﬁrmdqln@bioymhbsi$ ma§be meﬂfoyﬂneé by edministering a
comgf) %etszgﬁt e\i/a %OS%IiO&ng%] anclioss rog Sllécl)en&lgdeaflgen o{ﬂ some otetﬂeéé

embpﬁ&hﬁfﬁts etht insthoCinoindes hdmnﬁstaﬂnig s:ufﬁpcmn dﬁnﬁdild'{cbtﬁr sshlotrs
the inventi

n a

compRitigR BTt bAOHHITOTB AP H LY S0 Bh ' BpRR LLTIEO A 1o the subject
for Haenéetd &@e&ﬁrmﬁmemutrmyn@ﬁna&i abeait @ ig/hhe form of

an aer osol m a essu ack or nebuli zer

F heT™ Gpticp 48 PranfleS BBisbe g5 Stnh ybS kicBEh s fnimal and
a métho@ df BeAtisd 9xésiRastkidiseatd MArPAAHal toapASBE AdMenistering an

tri chl orof | uor onet hane,
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,
preferably about 10 pg/kg to about 5 mg/kg. An amount of a compound or salt or

composition effective to treat a neoplastic condition is an amount that will cause a
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di chl orotetrafl uoroethane, 1,1,1,2-tetrafl uoroethane,
or other suitable gas. In the case of a pressurized
wW@enosti468 he dosage unit may be determ ned by PCDUST0EIQHS017

a valve to deliver a netered anmount. Capsul es or
cartridges of, for exanple, gelatin for use in an

inhaler or insufflator nmay be fornulated containing a
powder m x of the active conponent and a 20 suitable
powder base such as | actose or starch. The conpounds.

and/ or salts or conpositions described herein may al so

be .delivered in e formof tr sde mal pat ches
redugifop B TR0 e G5 UL MEUTIHRE, HERgr [RE: AW B pEgeres amount wil
vary bE8SREN@Ith FAMER IR 18%hd @ busis %xﬁ&ﬂé’d?fti boAdbsd of dbbﬁt 100 ng/kg
art_for transdermal or transmucosal delivery may

to abgue?) merke, prefembhpeaat 1fpederabaut ¢ me/kgubrothy eanbodlments

the ano%ﬁ?iére?( S&B& kd bY & ddst HIREURPIBEFInX ab&lit dduemgﬁﬁ? {o8ibout 5.0
he reserv0|r act as ' the pharnaceutlca

mg/nae é@pﬁﬁlﬁﬁé acemdingdp theTRubeip medhasies dascrbed %bocré)s@lfhoyéa in some
emb&ﬁﬁa%b{.l;l e?]eltlgﬁ B?% Q@%ﬁi}%ﬁ? rfl b%épne‘rfb%n%? %g' a%mlhiat%'ﬁgg %%hﬁ)ound or

agen oun
salt cgadonmoarssmrmtaectbSh entside thwayngﬂe Iadwins @ﬁtbcwrmhodlments the

meth%aqp%lﬂaé%egﬂm\%stt& Cf%q&lfﬁ‘%}g&&%gwgknw& gal@Ep g&mg&tﬂl&?to provide a

I Mmune res

doseruf diroim ebayt Qahtng/m? ad sbouaﬁtq o’ (btsthemulbjdﬂ)dbe@gample a dose of
pr. ot ent i oaucleotldes etc. -60 WO
ﬁonﬁﬁ@?f%@éﬂ%%“ 8 2%017 Conposi ti ons and

cofpadditien ar t}ﬁ:afotrﬁulaﬁomsfmdj useedédcoibed a]siﬁnﬁx&&lly Iehdmother
i nduce the pr.oductij on,of certa nes

iopF it PIABEN G APt e (e ool gf the present

mveﬁ@csﬂ ﬁeb&k@%edﬁheﬁﬁ ek@biplel lzhtérﬁdﬂl@rﬁil Publiddtion1€os; WD@B/GT 944 and
salts or onpos| itions _are

WO B3Rt BSBNSe. Fa7 Ao PHPREIOBROTA) 0139364,
20037 £888315) DG04/D258498eD004/0P65381 L T4V RABIEAd 20520008858t Y

of disorders. Cytokines whose productlon may be

i nduced by the adm ni stration of conpounds or salts

or conpositions described herein g@gerally i ncl ude
i nQhigcsy and adyantagea pf dirginyentinm arg dertleey iugteatechpy Hhe following

exangcélé!: 1k t1RSpatEbillaPPafeBihisahl ahituBid BeicoR ?eCGt'eél-)n these examples, as

t oki nes ‘whose bi osynthesis may be induced

by
~well @ wihaeandisions and detafls, sheulil motbe renstiugd teyadylppjmit this invention.

TNF- 10 a, IL-1, IL-6, IL-10 and IL-12, and a variety
of ot her cytokines Anong ot her effects, t hese and

ot her cytokines can inhi RigtaMpf g Production and tunor
ceII growt h, making the conpounds or salts or

g]? B éﬂa?rﬂﬁeé'lﬁe%w notBaf K1gh g te ﬂ)cfsh VhfhatGkasias Grep

neop [astic di seases. coraingly, the 1 nvehtl dn
HPLﬁ)owmned et ol @CQMBL&I»AQ@H@yst@m (@0 aviarssted higdiperformance

flash purification product available from Teledyne Isco, Inc., Lincoln, Nebraska, USA), a
HORIZON HPFC system (an automated high-performance flash purification product
available from Biotage, Inc, Charlottesville, Virginia, USA) or an INTELLIFLASH Flash
Chromatography System (an automated flash purification system available from
AnaLogix, Inc, Burlington, Wisconsin, USA). The eluent used in each purification is
given in the example. In some chromatographic separations, the solvent mixture 80/18/2
v/v/v chloroform/methanol/concentrated ammonium hydroxide (CMA) was used as the

/
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in an animal conprising adm nistering an effective
anount of a conpound or salt or 15 conposition of the
WO poogitidesr to the animal. The ani mal to whi ch PEEUS2006/048017

conmpound or salt or conposition is adm nistered for

i nducti on of cytokine biosynthesis may have a di sease

as described infra, for exanple a viral disease or a

neopl asti ¢ di sease, and adm nistration of the

conmpound or salt or conposition may provide

therapeutic treatnment. Alternatively, the conpound or

sal t  or 0 NSV 6ds hfixddW@itARhIdRdform in
polar ‘bcf'm%onefl ¢ gfﬁg%z‘%e%rtmpl {Zf%Xea 3% ?ilmr:g t he di Séggse so t hat
the indidaedratio.at i on of the conpound or salt or conposition

may provide a prophylactic treatnent. In addition to

the ability to induce the production of cytokines,

compounds- or salts descEkanﬂkHerein can affect other

aspects of inn ( l e
nat ur al &f%?\&ﬂ“ hy ' i ‘?5“?%3;/ g@ mrg?éggpan
effect that rmylanda@o[cgsay[ugﬂqnmmldine{uct'ion. The
conmpounds or salts may al so activate macrophages,
which in turn stinulate_se retioq{bf nitric oxide and
the production of addi okl nes. Further, the
conpounds or salts & proliferation and
differentiation of B{lynphoc ) npounds or salts
descri bed herein can have \an @f fect on the
acquired 1imune response. For exanple, the production
Panz?f the T helper type 1 (TH 1) cytokine IFN- 30 y nay
be i nduced |nd|rectlé®qnd t he production of the

hethespharppeogyqiteride @i omkindé Smpmol) wiy added H&OHVES‘?L? a
Qc N n GRpIuUnds
suspfbp i ALty SEBETSRAPRALSUEIE A6 rmenaempmunds
dimeiNybbhreamider (RYIGpAY ki é;rk@rrewﬁfe%p@wrecww B%&t?ﬁswt 6053C tp dissolve

all ofﬁh%u%alscf ﬁ} rew?otnr\ggs Q{ntﬁflé GldoMe FNA BirftesdmdUhérallowed to

e conpoun or sa t or conmp osition my be
cool atkrhbiest ’aerrfpdraahmn éltersolutionomds pmmd;mtwqehwm%(léﬂ ) and then

Gli ts as exa .
s, B RO P BT SRt e e
was ﬁéﬁmp wAd therOdricdhifided Wagtnmﬁ G 30 mimaestoqirbeide écnhb@”ﬁe}’rt

con”p nent s e, adm ni st e
niro{ g BERBIBE OLBAIEH| Mg LR ad T GUgpf¥fsan (TIF, 30 mL).
A m&a&slbh ﬁ*tieltﬁﬂldnﬂiégmzihﬂg 526 mhmomda]ncamaydm pzysar( aa
coval en inked or
miyarent Ly Lakeg or 100 nencovel sl v oean i o o
slurry 0 'TB@ YOS o imikBlr SvaRIstifreiPOSinighe aad tlfb&rdlllftecbdrlthMMm A solid

10 | ud
was splactey fbratiomyand;drig aeipssmdoaonge e SE TR

(tetrSHy AR EEp YR H-HIndh 1529 1h 4R HidR-d0amAR.
Part B
A mixture of 3-nitro-N-(tetrahydro-2 H-pyran-4-ylmethyl)[1,5]naphthyridin-4-

amine (2.5 g, 8.67 mmol), 5% platinum on carbon (0.25 g), and acetonitrile (50 mL) was
placed under hydrogen pressure on a Parr apparatus. When the reaction was complete, the
mixture was filtered through a layer of CELITE filter agent. The filter cake was washed
with acetonitrile. The filtrate was concentrated under reduced pressure to provide 2.37 g
of crude N*~(tetrahydro-2 H-pyran-4-ylmethyl)[1 ,5]naphthyridine-3,4-diamine as a

yellowish orange oil.
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adenovirus, a herpesvirus (e.g., HSV-1, HSV-11, CWwW,
or VZV), a poxvirus (e.g., an orthopoxvirus such as
waQ 2007oV|e6®Hr vacci nia, or nolluscum cont agi 0SuUNPCT/ES2006/048017
pi cornavirus (e.g., rhinovirus or enterovirus), an
ort honmyxovirus (e.g., influenzavirus), a paranmyxovirus
15 (e.g., parainfluenzavirus, munps virus, neasles
virus, and respiratory syncytial virus (RSV)), a
coronavirus (e.g., SARS), a papovavirus (e.g.,
papi | | omavi ruses, such as those that cause genital
warts, common warts, or plantar warts), a hepadnavirus
Part e . g., hepatitis B virus), a flavivirus (e.g.,

?e@@&ér G r§tr§ge\ﬂ a{tﬂﬁsﬁﬁer@%@gl—{ﬁlo\’x'df lz*vg)(tetﬁ!h Ard-BHLSNhE-YS

entivirus such as HV); b) bacteri al
yimethiyEhSkephibytidine;3 ﬁrﬂla@mrﬁéllé? % en incaphyeioNg from

dlchlé%ﬁnﬁteI\AnQKZQ YL )RREd &Ldl@d 8f an £:0 'baﬁ?&%mi?b GrinhtdS. AxRYdrous

nter acter, Salnonella, Stap h{hococcus
trieth$hengjieé (R0 nili,5.982 manolpevastsddedbin 2 siagle cp@nam e}-Methoxypropionyl

chloréﬁ @%;el g 5. R)/yr ot SWaspgcgﬁg Slg(ggy@c% ﬁ% Flgés)lceégsﬁ&f‘mlxture was
allowadas fstir ati amblerBaemblemSure uBti gredpas be hqumh chromatography (LO)

SRR ShEI8b ST BUEE B b B0 it e

reduddagirephid t‘di‘proﬁﬂe Bardde- ﬁidﬂ&xyéN){Mﬂe&ahydrbaﬁ-ipgm-él-
di seases gﬁ* s chl fun di seases ggc&ﬂ g . rial
yimeganoll |3 lRephthyridin iy Brohapagnic 8%?3%‘? graneg sp IS mate

 was SispRRUIS BRSYdrous EMRAGIGRS eﬂ) aﬁ‘iﬂrﬂdﬁgilﬁédswnﬁranh?draas triethylamine

di seases i ncl udi ng but not I|n1t to mal ari

(225 mbu A § maD AR TRIXGHE NHSMIEEC] UngPL FiEER pEhosphere and heated

at 1197°YPERF I%éf\&véél&%as Th%%élﬂio%ﬁﬁ&%kr@ waRREnERBSIOSRIFE reduced
i nfection; neopl asti c di seases, such as
presyun¢ prdbibien Idelluteél ww@ dmhﬁypwtha@el(w(b@it)dyf §p rganic layer was washed

sequ@ﬁtﬁallﬂ" Wit Wa?err 3§1) %Lgb‘fi‘ﬁ%nr&%b %18y, 8@ BPer MEAHRERES s@i@lte,

carcrnonmm, car Ccl nonm, Kaposi's sar conm,
filteneg) mddhar; c¢mn@nﬁedsmdmeducq@rswrm hg ¢rurle pEpdust wagpwified by

prepﬁzﬁ]kg mﬂéc \ﬁ%‘tgﬁ? W{rha? g %??en? e() 320 ERIR4S gﬂ'lz)roform? to, %'owde

ukém &, chronic nmyel o
0. Szlgemﬂ@emfawlﬁﬂarsohdc Tlhysmnbmlytt jves suspakdd ia cold mnethyl @rt-butyl ether

B SUREL BB O B2 TRl 0 -
to pﬁ)eide 0. 30k ef42- Iﬁélﬂoﬁyé‘thyl)da@ﬁaﬂgfdrc( ey _piiian-egiretted)-1 H-

h

imicGea e bR PP YEe AR & gt solh it 14426 be e TARRR (s00
MHﬁlrai IQOTS@) &9 ay@sirmyes 9©f()1dcﬁ£t4a1| N.QUED] 10 ed,dis8®58%, 1H),

t hemat osus, essegﬁgﬂh 4.7=11.0
7. 73t(ﬁflo‘ﬁ‘ﬁ§e%£t4lr7aéﬁ)a4 8§1§F‘t=r’ ﬁf 3sgib 32l &, J ibsh Upde ,
3.2, Qh‘ipfﬁbgs %Hﬁaé 36 (8 UCL 69) 26th SeppAaY, ﬁéqqq @@@HM 2&4 (m, 1H),

nd’r for exanmple, inhibition

1.50kEBHi(a, 4H) Bc NMR (125 Hz, d¢-DMSO) & 154.5, 149.1, 145. 0 138.8, 138.7,
137.5, 134.8, 133.0, 122.2, 69.6, 66.6, 58.1, 50.2, 36.0, 29.7, 27.2; Anal. calcd for

CisHnN4O,: C, 66.24; H, 6.79; N, 17.17. Found: C, 66.23; H, 6.99; N, 17.42.
Example 2

2-(Ethoxymethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-
1 H-imidazo[4,5-¢][1,5Inaphthyridine
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formati on and ot her types of scarring (e.g., enhancing

wound heal i ng, including chronic 10 wounds).
w@darorasal |y, a conpound or salt or conpositiP@I/US2006/048017

identified herein may be useful as a vaccine adjuvant

for use in conjunction wth any material that raises

ei ther hunoral and/or cell nediated i mune response,

such as, for exanple, live viral, bacterial, or

parasitic i nmunogens; inactivated viral,

tunor -derived, protozoal, organismderived, 15 fungal,

or bacterial immunogens; toxoids; toxins;

sel f-anti gens; pol ysa riges; ot ei ns;

gl ycoproteins; peptidgs; eP}vPér vacci nes; DNA

vacci nes; aut ol ogous I NYs; econbi nant proteins;

and the |ike, for usi | coﬁhe<fi§g with, for exanple,

BCG, chol era, plague,” typhoid, atitis A, hepatitis

B, hepatitis C, influenza A, influenza B

parainfluenza polio, rabies, neasles, nunps, rubella,

o Sy LA PR AP

c]ii, Wﬁm}&ﬁﬁﬁ@wayp@amaccoﬂ?@mmhc gsnerfl wethods ekExarpplge, 1 using
cytomegal ovi rys eline
e T St 5 AT SO el e o

was pufi$iel b3tRéy HPLT isilical get elutsd withatgradientsof Ga2@fiel CMeain
Vi rus, yellom1fever

chlorelompblm U Vise 5 BT IEuIB0R: 1 BRETTGaAL T BPREled g cold

dleﬂlﬂaé(hmlg?ﬁ J Fs‘éha'iéd My fgtea{on, wadhed With Iﬁdld\/dldﬁhgl sthhta‘andl then dried
nmprom se

0 e P LA ol ool EXATRL 8 COMRAUIR Rl 11+
lmld&%gzPB i@r% ]ﬁ}th ﬁi& h@Q%gﬁf‘greSf%Uﬁﬂ Smb hat%o@ u‘irH NMRe{nsoo MHz,

Suppr e medi ated i nmuni t

ds—DMSaUDS&P 2, 1aDi 8004ddchrdels 1- ?dﬁ)@ﬁ{sé (%d]fw Ve, qﬂ), .75 (dd,
Q
J= 8t£ q%ﬁ %’ggzé’ses%e%or 8X & 895& 2HjS, %nge‘] ﬁ ¥, A, 3.60(a.

a Vvir |sease or
=6. 932H903J|14i§tt11 g=dilskasz 2Hy 2136 (m,eleﬁ)ebl 5D+l Thﬁw(ra;ﬁfﬁ)all li6(t, /= 6.9,

s11: G PYSBL £ B G PSR! IS B os b1 8 ot o 2l 15 %
133. @flfzéfs 6.6 8518084 11| 90.7¢ 36D 2SBNDA.8; ARSl &ﬂededrdhthZN,;Oz C,

ctive amount of a _co d a f -63 WO
66.24.00,76.0954 67 - PETF o 067 655&1{% 7 gBrﬁu}é ? Il a,
I, v, Iva, V, Va, any one of the enbodlnents
descrlbed herein, or a conbination thereof to the
ani mal . An ani mal may al sBX¥BPacci nat ed by

adm nistering a »pé&ﬁ%f&g@g}m Aethygpnpound or
salt of or a COE%OSItIOﬂ conp rlspyg an effectlve

anount of alidemidazalt.drclEatlnaphthyading-ylimethapol | 5
I, 1v, I'va, V, Va, any neer tHg 5 enbodinents

descri bed herein, or a W& QLLan t hereof to the
ani mal as a vaccine 3

/N\\C

Under a nitrogen atmosphere a solution of N-(tetrahydro-2 H-pyran-4-
ylmethyl)[1,5]naphthyridine-3,4-diamine (1.57 g, 6.08 mmol) in anhydrous

dichloromethane (30 mL) was cooled in an ice bath for 10 minutes. Anhydrous

triethylamine (1.30 mL, 9.12 mmol) was added in a single portion. Acetoxyacetyl

- 68 -



10

15

20

25

adjuvant. In one enbodi nent, there is provided a
nmet hod of vaccinating an animal conprising
wa@elvroisseri ng an ef fective anount of a conpouPdI/U82006/048017

salt or conposition described herein to the animl as

a vacci ne adjuvant. An anmount of a conpound or salt or

conposition effective to induce cytokine 10

bi osynthesis is an anount sufficient to cause one or

nore cell types, such as nonocytes, macrophages,

dendritic cells and B-cells to produce an anmount of

or nore cytokines _such as, for anpl e, JEN-a

chlori¥Re0 45 - 669 Famel) wep added drgpriserand g tegehsiiondniiye was
auowééll1 RAYECR & tom é}ﬁkﬁé ik B)48] bypfiqil ehronydtogtapis (1L.C)

preci se anoun vary -according to factors
mdlcambvmt the neh@umwammplgtee yjedeaetianoniging veRsCongsnttaRs pnder

reduc%? gréégértég %)Q?x;lig %?Etz -3 ﬁ@f&‘-@(tet{’a{t@ﬁ%@ﬁ Pyraqut 10

I n of her enbodi nent’s, the
ylmemm)amuno]sl é}qaphtlheddn@-lvé}aalld‘@)?&l}dfacetﬁ@ras @;ammg@ sofiflg fhhis

materé%c%%’s(f%ﬁé)elri anlﬁ%% Ol s&br%ﬁ g%js :1% 3 c? %l ;‘gg}\‘/ aghydrous

triethgabdine ot |nmL,s:un31) mendp dThtemlxtutehwa&: plioed umﬂ@r efnitrogen

atmos&%gﬁ? kz?.rgflé %E%nltlt&e’?n%vegﬁ%e weelP %IdI %:())ﬁw gg@ Yim hydroxxde ﬁl mL) was

addedl@g®thRUtadtiim rhhdtﬁrermwrrel:l rat $00eCdor 1 lhelsle Tﬁe reactlon mixture
enbodi mept thod |ncI m, ni. t in
was R RERER E T PEo ek ghen AR S o Bl 00 gt The
orgarfic 828 wak v%fsﬂm sdpeitidlylwitg /w‘%rt(e() &hIO)Hnd?orﬁler(gD m’l@ tided over
t he subj ect gr exanpl

about
oGS A LR ap oo ER P PR TEISRT FEERgP S /g erade
prodl?ct %?ﬁﬁﬁéﬁg [eh HPL @ (sYlidatdel leRft€E Wit drididit ¢fiU-23%% CMA in

of treating a neogpl astic disease in
chlorafrmalio pemyis 4100cE ekAR oSTiaIci 9 da BEMErTLYAY SisBatikin cold

dxeth? etﬁﬁ g,gqsgﬁteﬁ@gtﬁIQEtlgrp NRARES Weth @fd dfdehyl BIHRAtan@Rhen dried
e ani nount efeCtlvetOtreat or

at 80i “Ehicirpvidlevl. 94 of pF-Eetratiro-2 Fapymnotritmethyl- 1W-imidazqlde-
e[ ,S]nrargﬁt guct inq?-}}oﬁ?qu%gg bs \gﬁt grlrey sggd gﬁg '1%5 ﬁ?gkto My gMR (500
MHZ, age)Mfsoylarwzs (5, QB 2. oomd a4 11o1l t6all Hyy8. a%(ctcbdﬁas 8d1.601H),

775 Gidin Boa 4T ) 0 0% 3 SR B Gl Bty 4 B8 e 60,
2H), fzam Qfd?J—gﬁl tbnsi%nazm)w 3t1me(ttcarJt bmu? gsz emp,a:man; Hf{)gd 439 1.36 (m,
e o0 abou n 0 abou
4SS MR GF k. o DSO) 59 S Hg0- At saliL et 1573015 1,
133. 8%@?%4 %o, é%to 9%, 8; GAIPQSIdd ﬁaﬂcf?m]%ma)yectsn 11.6216.68; N,
neoplastic conditionis an amount that will cause a

18. 786&0\1@ 2009#395H68. 9PN 82006/ 048017 reduction in

tunor size or in the number of tumor foci. Again, the
precise anobunt will vary according to factors known
in the art but is expecteBxamwplset a dose of about 100

E—%tﬁ)%— 1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c][1,5]naphthyridine

N/ N

T
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to about 50 ng/ kg, preferably about 10 .xg/ kg to about

5 ng/kg. In other enbodinents, the anpbunt is expected
wo eoobe7e6glose of, for exanple, from about 0. 0lPemUsRE/®I8017

about 5.0 5 ng/nR, (conputed according to the Dubois

nmet hod as descri bed above) although in sone

enbodi nents either of these nethods may be perforned

by adm ni stering a conmpound or salt or conposition in

a dose outside this range. In sone of these

enbodi nents, the nethod includes adm nistering

ff d | ide .. .
2 A duistinpt (P SIREbye 2 YRR o RObaDbLS RPb AR A giemine
¢! ZS%/@: 8%%@ tnétﬁ%l @?ﬁ%ﬁ%ﬂ;’gonﬁe@f)@@ n®Xf, 5191 fdrRem 3R@idined. 4

dition to the

. hydrcsodnuond%(aiSms, (a2 mrsel3, anddelvene (ROsmbe was @iaced ima het (130 °C) oil

bath. %H? Ju e h@fiSon d&i%‘ggdlrﬁﬁ@d%yﬂl&i&taétﬁm&%de&%nd the

e for conpoun resent I nvention are
reactdmsnmtmedvasmeate@romgpﬂ e’\nalmlebn sniishedromateigraphyraass

i) LS P p RABL S oy, TR o

mL) 220 3dddibdiiithe 26&1344/0&2&859\&5 eﬂ@@pé@%ﬁ%@siarﬁﬂw 07663Jier 3 hours

/ 0Q09858. t d_ad f (s _.
e B ASOBE S BB TS PRy b v
conc@ﬁ@dféﬂ fﬁﬁderbbdudgh@:r&%ﬁid CIHesdrudeapdiet wasapudifanricynprep HPL.C

ereof recited I.nt

hes l es, ,as [l as .ot her .
(silica gt ook A EraEn L0 S XSV o GRrertiap prbddR B bir-white
solidU M4 dhateril tvak I§u§pdnay&ni lhéidﬁnes 0 rEK)‘-\ISRlESd by Miltrfgon, washed with
exanpl es bel ow nornmal hi gh perfor

hexagh, BHR F5E SRR AR Tto MPYISF ASREvE AE Fre0t 0t -3 E-pyran-d-
ylmeg@@g ur:d?,lé%t ts2a({ 3 ThapHing @t RGs | ?ﬂna‘wliaa 132-134 °C. 'H

tion product avail able

rom Tel edyne
- NMR §500) MHm dﬁ'D_Mﬁ’Q)lﬁ’ﬁ 2NEHEDKS I8 (Sh) = 4-123. qﬂdjﬁoz%@ (k& = 8.5,

1.6, g%{'fl ¥ Cgﬁf“ﬁ&%"ﬁﬁe?Hﬁ“zﬁ% g‘% neH §haghy, 7= = 11.0,3.2, 2H),

ron produtt “aval | e from’Bi ot age, 3
3.15ChiUl-01 1.8sX.D) 2H), 302 @), oi=e7-51BA), 2036 Gm, VHOT A9 FBASH, 7H); °C

N Y - BRSO B IR o TET B R ATRIS g T ils. 1332, 1220,

66.6550. I1I 55 0597 WEE.ONStAndlSAllcd Foh e, FBIRO: LSEB.9T H#c80; N, 18.90.
purification is _given in the exanple. In sone
Fou@hr@nﬁ& 69rHph08:; Nep&B4ati ons, the solvent nixture
80/18/2 30 v/v/v chIoroforninethanol/concentrated
ammoni um hydroxi de (CVA) was used as the r -65 WO
2007/ 075468 PCT/ US2006/ 0488amplegh| ar conponent of t he

%Hbg&o 1 o¢<ﬁﬁhﬁzﬂ§c€ 20 BERARAULARRthy RS A8 f£8- M I, naphthyridine

A mixture of N*-(tetrahydro-2 H-pyran-4-ylmethyl){1,5]naphthyridine-3,4-diamine
(1.46 g, 5.65 mmol), trimethyl orthobutyrate (1.2 mL, 6.78 mmol), pyridine hydrochloride
(35 mg, 0.28 mmol), and toluene (60 mL) in a flask equipped with a Dean-Stark trap was
placed in a hot (150 °C) oil bath. After 1 hour, analysis by LC/MS indicated that starting

material had been consumed and that the amide intermediate had formed. Concentrated
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the indicated ratio. Exanple 1 5
2- (2- Met hoxyet hyl ) - 1- (tetrahydr o- 2H pyran- 4-yl net hyl ) -
wag7iond4emzol 4, 5-c] [ 1, 5] naphthyridine N O NeCI/US200048017

Part A Phosphorous oxychloride (2.55 nL, 27.5 mmol)

was added dropwi se to a 10 suspension of

4- hydroxy-3-nitro[ 1,5]naphthyridine (5 g, 26.1 mol)

in N, N dinethylformam de (DMF, 30 nlL). The resulting

m.xture was heated to 60 Cto dissolve all of the

solids. The reaction was maintained at 60 C for 10
hydro@?xlBHE 8cidq3 qlr&ﬁ}sﬁ Ryl éd@@@ d AlrRr 2 588}s 4nQ1yREHYENE/MS indicated that

erature e sol ution was poured into i ce water
the an@x@g baq!rp_yclqnd Thhaeeactionimixéure Was congestnatedmngigr reflugeds pressure.

o 4l G0 i T LRGN 25

CMAfio lchl:éeofn'rmhtoeisrovhlepﬁ DV gad ad-offaivbite s@idni Thl@ [material was suspended

-in col% élfé‘dg)ﬁ g't} u ¢ aHS( :ls‘g[lll_;\ql Byn?' ertfo% wV\@ic’ d‘%%? cc?l%ddl%w ether, and

then driedeit BQ PErto meoide 8BS 5g of %r@yhteﬂtétreﬂjydroafi—pyran -4-ylmethyl)-1H-

il SR o e P AL, MR oo
MHz,SdsLIDMXSO)WZB %@CltH)OB 931 (&auye 4vwa51 @tllH)f ed9ggie I JH= ghat 18)dH),

7.71 @F‘Mr&tﬁ 6n7 dﬁ’@ ﬂfsioe(él th0|@3 %Hblﬁﬁﬁ 6451 prold-8e- % ?aH}g%olf“ (td, J =

11.3, §2”QH502®47( J=17.6,2H), 224(m IH? 193 sextet, J= 7.6, 2I-I),149-1 .35 (m,
t rahy dro 2H-p yran-4-yl et h napht hyri di n- 4- am
4H), 1ﬁ@(t Jsraﬂ Hip ' rﬁ?NMRdlaﬁ Hz, dG-DMSO) 156.6, 149.0, 144.9, 138.79,
teh O (AN} ]

138.74; 1474 o gk oag_ig.l g’sg.g*? g«%‘imﬁ,)édgg{xy 12bl3 1319808 Bicd for
CisHgHrOoIT, (69.655 }ﬁﬁ,l%mﬁ 18R, dfouinedt 1@ 60532; i, )7. 3@ N, 17D5.

pl aced under hydrogen pressure on a Parr apparat us.

When the reaction was conplete, the m xture was

filtered through a IayerEmEnﬁEuiTE filter agent. The

filter cake S_washe rile. e

R o AN R R et o AR
provide 2.37 g of 1Hi#i‘1@azo[4 5-c]quinoline

N4- (tetrahydro- 2H pyran-4-yl nethyl ) [ 1, 5] napht hyri di ne-
3,4-diamne as a yellow sh oran(g_/ml -66 WO

2007/ 075468 PCT/ US20060 043

Part A

Phosphorous oxychloride (10.6 mL, 113.8 mmol) was added dropwise to a mixture
of 6-bromo-4-hydroxy-3-nitroquinoline (30.00 g, 81.28 mmol) and DMF (250 mL). After
1.5 hours the reaction mixture was poured into ice water (400 mL) with stirring. A solid
was isolated by filtration, washed with water, and dried under high vacuum at ambient
temperature overnight to provide crude 6-bromo-4-chloro-3-nitroquinoline (>32 g).
Part B

Under a nitrogen atmosphere THF (75 mL) and triethylamine (14.6 mL, 104.4

mmol) were added sequentially to a mixture of crude 6-bromo-4-chloro-3-nitroquinoline
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Part C Under a nitrogen atnosphere a solution of
N4- (t et rahydr o- 2H pyr an- 4-
wQ@ kewenisaby [ 1, 5] napht hyri di ne- 3, 4-di am ne (1. 19p@T/U&2066/048017
mol ) in anhydrous dichl oronethane (25 nL) was cool ed
in an ice bath for 10 m nutes. Anhydrous 5
triethylamne (1.0 nL, 6.92 mpl) was added in a

single portion. 3-Methoxypropionyl chloride (0.55 i,
5.07 mmol ) was added dropwi se and then the reaction
m xture was allowed to stir at anbient tenperature

until analysis by |iqui hr o
(15,01 R aErptY et 1o iR o e Ry drsplagideg 30 &
54.8 mrﬁéslw ThdBhcHON AR HaS ﬁws& fn arl 610l B&BCht A5 CESOF @ Holrs and then
provi de crude 3-net hoxy-

(tetrahydro-2H-pyran-4
concdrgrapedypndey rgdueed prqsIuns] F(éls FEHGHS Wandiuigd }V\ﬂﬂb}ﬁﬁéﬁ? gel) and
wa’texaﬁ%()@gnﬁiJ < et 3 O\%vgs reHUv%d NRu&" ﬂe@hced"iﬁéssﬁ#ég P& @Qﬁ‘@l \a}ag isolated by

and conbi ned wi th anhydrous
filtratipn enchylnahtmprov(dzc 7255 819f 61tgromp-Frmifrg-N-(reteahiyidsa-& Hepyras-4

plef] itrogen atnosphere and heated at 110
ylmeg’ﬁgqénm# e \i\aglé J]end The reaction m xture was

Pmiébncentrated under reduced pressure and then diluted
dICh| ohet hane [ }
e DRt st e BRI P it A Py R P b AR Sy A i otin 4
amine%0.561g), S%rplaﬁhm en caﬁ@ne(QJMrg)smleﬁmheL (25frnL1, ané dpetamﬂrlle (95
t hen co trated under reduc ressu The .c
mL) S HEE BT PSP TB PR PR AETLRT S YL Eiog wes
comIWeidW the @%’x@lﬂ‘eeﬁﬁs fferéd &E%@Mi\ldyﬁr 6hCELUf1® Iﬁﬁn)sr agenpr Ohe didter cake
g of an o i s mat

was Wastsehl OB By eiearts BAFGITR T Fipged prigoure t

{de)6.94 IRV (tethBfdronH-poshedywhéthy GhidoMIBEA-diamine as
provan thgn dried at go &i@éé to ‘g?ow dg 0. 3%9?100

a yelhowishrpsangeaibt hyl ) - 1- (t et r ahydr o- 2H pyr an- 4- yl net hyl ) -
art B+ 1 mdazo[4,5-c][1, 5]naphthyr|d|ne as a |ight grey
sol i d, 8%24 126 C. 'H NMR (500 MHz, d6-DMBSO) 8 9.
( s 6-Bidmo-§ g@trphiydro2il-pytan-4-yémethyfquigobne @d‘ddla!rﬂn%(ﬁs% g

20. 6% némoé:i%as r\gﬁcﬁ%&g z\étﬂ%}holxygc%yﬁﬁéng%(z%S El%lagi A r?n{f?) %nh then
cyclize@ ac@ifling3o 219 generdiethed 96 Eamplgd Bary C usi)g 6-Bramo-N"-
Y T
pyraia%yﬁnetﬂﬂS[ﬂS]naﬁlﬁHyﬁdin& 3M-8ianti88 afd ethaRyaetyd ehBridedn dicu of 3-

ety s T3 oF e Frogot P sprb el il gther (20 mL,
isoldiéd 8)3 ﬁltHatlcﬁx %shé\i wikt d&ﬂa’ihyl@(]am‘pdu&l thel Grled at 80 °C to provide 3.03 g
or a2 SO SRt. PPE b5
c]quinoline as an off-white solid, mp 136-139 °C. '"HNMR (500 MHz, de-DMSO) 6 9.22
(s, 1H), 8.46 (d, J= 2.2, 1H), 8.10 (d, /= 8.9, 1H), 7.85 (dd, J=8.9,2.2, 1H), 4.83 (s,
2H), 4.65 (d,J = 7.3, 2H), 3.81 (dd, J=11.7, 2.5, 2H), 3.60 (q, /= 7.0, 2H), 3.15 (td, J =
11.6, 2.2, 2H), 2.16 (m, 1H), 1.54-1.42 (m, 4H), 1.16 (t, J= 6.9, 3H); ’C NMR (125
MHz, ds-DMSO) & 152.3, 145.4, 142.8, 136.5, 132.6, 132.4, 130.0, 123.3, 119.6, 118.8,
66.5, 65.6, 64.2, 50.4, 35.6, 29.9, 14.9; Anal. calcd for CoH2:N30,;Br: C, 56.40; H, 5.49;
N, 10.39. Found: C, 56.30; H, 5.45; N, 10.26.
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WD 2007/ 075468 PCT/ US2006/ 048017 N N O-, ~ 1 N N\CO
2- (Et hoxynet hyl ) - 1- (t et rahydr o- 2H pyran-4-yl net hyl ) - 1H
WO pewrazaes 4, 5- c] [ 1, 5] napht hyri di ne was pr eparBdI/us2006/048017
according to the general nethods of Exanple 1 using 5
et hoxyacetyl chloride in |ieu of 3-nethoxypropionyl
chloride in Part C. The crude product was purified by
prep HPLC (silica gel eluted with a gradient of 0-20%
CMA in chloroform to provide 0.92 g of a
brown' solid. This material was suspended in cold
diethyl ether (10 nL), isolated by filtration, washed
with cold diethyl ether, EXg@plhén dried at 80 C to

proy J1 4 2 H- - g -
D HeR Rty 20t gyt ety DL midaold S elauisolipe
10 i m dazo[ 4, 5-c] [ 1, 5] napht hyri as a light grey
solid, nmp 94-96 C. 1H NMR (500 d6- DMSO) S 9. 27
(s, 1 H, 9.00 (dd, . H, 8.52 (dd, J =
8.5, 1.6, 1 H), 7.75 (&% 4.7, 1H), 4.88 (d,
J =6.3, 2H), 4.85 (3 . 78—dd, J= 11.0, 3.2,
2H), 3.60 (q, J = 6. 3\l4 © d, J = 11.3, 2.2,
2H), 2.36 (m 1 H), 1.50-1. 35 (T 4H), 1.16 (t, J =
6.9, 3H); 13C NWR (125 Hz, d6-DVBO) 8 152.4, 149.2,
14 5.6, 139.2, 138.4, 137.5, 135.0, 15 133.6, 122.6,
Part 6. 6, 65.6, 64. 1 50 7, 36.0,29.8,14.9; Anal. calcd

f O{Jggzrsg%%r%mﬁgr% ?tneﬂfphﬁe ’l%—ilﬂ“ i@ n@gﬁgltrl\létg%lgamllge (1F70§J91‘1 125.6
mmol)'\(va-l%tdddﬂeﬁ @i@xeﬂhhlw toamédx tytendit dividlg 42Bloro-3-nitroquinoline (13.10 g,
e VTSR bt B R o

dﬁl‘l "fl{ieﬁltel%?t{k\]/_rdféﬁi’xtaféh\t‘?%sf ﬁlﬁc(:je‘& in ag Oéil téath at 45 °C for 1 hour and then

yl met ny nap yridi ne- |a 5
concemisAtyd MRderTRYEed PEessare; The) TSFER A AY SWHL)%H%B@S i) and
watef @%L NTRE T'H—Tewgﬂel?mf\ﬁéﬁ L&Qemeﬂ%&ﬁpreﬁﬂllﬁé’ dAQudsd was isolated by

eth an1ne (1.30 was_added in

ﬁltraslpngnd dp@lﬂtti) orovide B b&g@é érryrro-Né iy droo’Af 7RG
ylme%gsc}&g&%h%ﬁgé fsa light yellow solid.

Part B
A mixture of 3-nitro-N-(tetrahydro-2 H-pyran-4-ylmethyl)quinolin-4-amine (2.50

g), 10% palladium on carbon (0.25 g), and ethanol (40 mL) was placed under hydrogen
pressure on a Parr apparatus. ' When the reaction was complete, the mixture was filtered
through a layer of CELITE filter agent. The filter cake was washed with ethanol. The
filtrate was concentrated under reduced pressure to provide 2.23 g of N'-(tetrahydro-2 H-
pyran-4-ylmethyl)quinoline-3,4-diamine as a yellowish-orange oil.
Part C : :
N4-(Tetrahydro—2H—pyran—4-ylmethyl)quinoline-3,4-diamine (2.23 g, 8.67 mmol)
was reacted with phenylacetyl chloride (1.25 mL, 9.54 mmol) and then cyclized according
to the general method of Example 1 Part C using N*-(tetrahydro-2 H-pyran-4-
ylmethyl)quinoline-3,4-diamine in lieu of N*-( tetrahydro-2 H-pyran-4-
ylmethyl)[1,5]naphthyridine-3,4-diamine and phenylacetyl chloride in lieu of 3-
methoxypropionyl chloride. The crude product was suspended in MTBE (20 mL),
isolated by filtration, washed sequentially with MTBE and water, and then dried at 80 °C
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chloride (0.75 nL, 6.69 mvol) was added dropw se and

then the reaction mxture was allowed to stir at
wa@edrem4es enperature until analysis by |iquid PCT/US2006/048017

chromat ography (LC) indicated that the reaction was

conpl ete. The reaction m xture was concentrated under

reduced pressure to provide crude

2-0x0-2-({4-[ (tetrahydro-2H pyran-4 5

yl met hyl ) am no] [ 1, 5] napht hyri di n- 3-yl } am no) et hyl

acetate as an orange solid. This material was

g R 3 B 90 Ll (35, H) BRI
c]quirgéggme'ﬂs&‘hg{cfﬁw&ﬁél%lia% 147480 o, M ngsocammamqmsm 59.15

heat at 1 C over the weekend. 50% Sodi um
(s, 1E)y8IB6Xirgd H)18.45 \mpd B), AaE b6 2Hhe 7332623 &m, piltddb(d. /=

S irr t . far : acii '
72 AP0 3700, Tl B Brad gl g ks o
1H), dishbut 381 41),CAC RIS ML, BDMSTES 154.§ai4e3 | e 136.8,

was_ washed sequenti all ' er | N .
136.3 08 13 30 4 | BB S: 1A eSSl s B3 B0 A5 Tagey 1. 295
Anal LA 0 0550, Na0e aC U ToEs; H, @heg & 10075 skound: The76c8dh 6.44; N,

ag;znr oduct was 3puri fied by prep HPLC (silica gel eluted

11.58j th a gradient of 0-25% CMA in chloroforn) to

provide 1.00 g of an off-white solid. This material

was suspended in cold 15 diethyl ether (20 ni),

ifgl ated by L}iltra_tion, \ﬁa*g"?‘@éefvith co!gﬁd‘iﬁ;gzl f

et her, aRdniiaBx Ahb@EID- 1Bk O FpR%h Iy O

[1-(tet rgﬁ(yl\glr o-’é py?z;)m-gl?yl rryg{hyl_)?%ﬁ [ mydazo[%, 5-

c] [ 1, 5] napht hyri di nkiipidaseltiaalguingding | i ght grey

solid, np 186-188 C. 'H NWR LISOOO_I\_/I—E, d6- DMSO) 6 9.

gss's 11H25’ 2' EDO (dg’ 7% o s 8. 51 20'7 8'15£|)(dg' 8(J)

. ’ . ’ ’ . N— . ’ . ’ ’ .

(t, J =6.0, 1 H, 4 (d, JN=_6. 2H), 4.85 (d, J =

6.0, 20 2H), 3.78 (dd,= 11.0, \3.20 2H), 3.14 (td, J=

11.3, 2.2, 2H), 2.36 (m 1H), 1.49-1.36 (m 4H); 13C

NVR (125 Hz, d6-DVSO) S 155.4, 149.2, 145.5, 139.1,

138.4, 137.5, 135.1, 133.6, 66.6, 56.4. 50.6, 36.0,

29 N8 Ty dre-QEE Ry feprd-Dinsithg lpanol inec3 Aglianine (1,37, ggi2 mmol)
was agtﬁéﬁ%izlirrfﬁ&ﬁ i/gyf:e:tﬁ' cl'ﬁ;c‘ﬁ'i(feo(;().ﬂ'i mi-, 985 Mimobanblther Byclized
accordibgta thvygtnerad phathodef Bxappte d Rart C using Mi-(tetahy drer2 5 pyjran-4-

SR S E A Pl ot Byl Dy 2 e
ylmethy13fti; Hhgptithy 2dingsp diatine amt methdxyasftnagietide indiavets:

met}fro_xgrlplao?ionr?yl chloride. The crude product was suspended in MTBE (20 mL),

25

isolated by filtration, washed sequentially with MTBE and water, and then dried at 80 °C
to provide 101 mg of 2-(methoxymethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 -
imidazo[4,5-c]quinoline as an off-white solid, mp 136-139 °C. '"H NMR (500 MHz, d¢-
DMSO0) 8 9.19 (s, 1H), 8.39-8.37 (m, 1H), 8.18-8.16 (m, 1H), 7.75-7.71 (m, 2H), 4.80 (s,
2H), 4.62 (d, J = 7.5, 2H), 3.79 (dd, J = 11.7, 2.5, 2H), 3.37 (s, 3H), 3.13 td,J=11.7,1.9,
2H), 2.18 (m, 1H), 1.52-1.41 (m, 4H); 3C NMR (125 MHz, d-DMSO) 8 154.5, 144.3,
144.1, 136.8, 136.3, 133.2, 130.3, 128.8, 128.5, 126.6, 126.5, 120.8, 117.5, 66.5, 50.2,
35.7, 33.1, 29.5; Anal. calcd for Ci3Hz1N302: C, 69.43; H, 6.80; N, 13.49. Found: C,
69.21; H, 6.77; N, 13.59.
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(1.25 g, 4.84 mol ), triethyl orthopropionate (1.20

m., 5.81 mmol), pyridine hydrochloride (25 ng, 0.22
worep7s4esd t ol uene (20 nmL) was placed in a hopCT/USOEN)48017

oil bath. After about 4 hours additional pyridine

hydrochl oride (25 ng) was added and the 5 reaction

m xture was heated overnight. Analysis by |liquid

chr omat ogr aphy/ mass spectroscopy (LC MS) showed t hat

the reaction was inconplete. Additional toluene (50

m.) was added and the reaction flask was equi pped wth

a Dean-Stark trap. After 3 hours analysis by LCO M

i ndicated that the reaction was conplete. The reaction

m xture was concentrat edixangae or educed pressure. The

crude product was purified by prep HPLC 10, (silic I

E1-(Terhurlrars & gyiaaterkmeshy iy Hebpidholt @R Ep bR Kimpthanol

provide an off-white solLid. \Thi gyraterial was

suspended i n hexanes (29 njf[),\isolated by filtration,

washed with hexanes, Rh dried at 80 Cto

provi de 458 ng of 2-e -1 - ( ahydr o- 2H pyr an- 4-

yl met hyl ) -1H i m dazo[ 4;8-c] [ 1, 5\napBt hyri dine as a

l'ight pink solid, nmp 132-134 C. ' NVR (500 MHz,

d6-DMSO) S 9.23 (s, 1H), 8.98 (dd, J= 4.1, 1.6, 1H

8.49 (dd, J= 8.5 15 1.6, 1 7.7 = 8.5, 4.7,

! H)-,(T(%r. %%Hapﬂa%éex*nmy@- éH?gu%ﬁ'f?fgﬁ-ﬁilimeﬁnérﬂfmethm
was éﬁ%&xed%cé&d(ﬂgjto the gdderdl méthdd of Bkam@lOP ubidlg M'(telrabydro-2H-

, 2.36 (m | r% 1.49-1.36 (m ,7H); "C "NWR (125

pyraptA-ylgetinuRminalingsy,47diaming ip liey 94 NG-(tefraydro-3 Hgoyyan-4-

A0 S TS g A

4 ®

alcd for C1 o H
(siliqg b elukgd wahaeradipnief)-28 @¥lAsor chlproforp®; togrovide g #7 g of an

l-8..5._22 - . . )
ot D N S A s i eld ety b (0.1, plged by
filtrdtiob, WajhrdphitingolddliethyNether, kil QO d2isd At B0 XCuperovide 1.07 g of [1-
ool A b BT a5 o
whitﬁ rng&bﬁ?y6§g69(°téngNM% (Z(g) mml %16-wgb?ialrm16 (s, (IHC)), 8.3?-8.37 (m,

IoC ori de , . D . an uene

1E){ 01 Sk S et A 20 St 275 M W, e B2ED., 4.6
d, J072 by, {1SUL)r ok lo, bat ti) Af 1e(a,l7 2avro, 2ana)sd 9k, 1H),

LC MB |nd|qgted t hat startlng mat eri al had been
1.51cbA@ (mredH2nICOVER (178 MHzdb-PMEP R 474t elHhd F4h4dd6.0, 133.5,

130501588 1AL £ 21:0/Q 1198, 863758654538, 34/ 3457.008410480 for C1,H1sN30:

C, 68.67; H, 6.44; N, 14.13. Found: C, 68.32; H, 6.21; N, 13.86.
Example 10
2-Propyl-1 -(tetrahydro-2H—;§yran-4-ylmethyl)- 1 H-imidazo[4,5-c]quinoline

N
N

o

A mixture of N*-(tetrahydro-2H-pyran-4-ylmethyl)quinoline-3,4-diamine (2.20 g,
8.55 mmol), trimethyl orthobutyrate (1.9 mL, 10.69 mmol), pyridine hydrochloride (50
mg, 0.43 mmol), and toluene (90 mL) in a flask equipped with a Dean-Stark trap was
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hydrochloric acid (3 drops) was added. After 2 hours

analysis by LC M indicated that the am de had
weymiozads The reaction m xture was concent r at BCT/USZE6/048017

reduced pressure. The crude product was purified by

prep HPLC (silica gel eluted wwth a gradient of 0-25%

CMA in chlorofornm) to provide 0.97 g of an off-white

solid. This material was suspended 5 in cold diethyl

ether (20 nL), isolated by filtration, washed with

cold diethyl ether, and then dried at 80 C to provide

0.55 . . <
placeg B gL (@Rt BT P . sy PMBindicated tha the
reactidﬂ Q@@é&rﬂpl@tec]"lfh'b r@ﬁ&ﬁﬁhﬁlﬁ’édrﬁbﬁl@a@@ uﬂdbr&édud&ﬂlﬂréssure The crude

prod(lgt wa§ glbnﬁeg tgg)reg alPLﬁ gll,grcalge(l plyged % a gag;gm( @%0 %Q%_CMA in
chlox%fglxnb)]to @ym\:idé"}im offlwite g&igh ':fﬁis %ﬁﬁené} was shkﬁendée}[ 80cdld MTBE (20
mL),jisolated by, @lt_rl)a‘goxg wzgqq§:d vdgﬂg;_olq Q/ITBE—anﬁ l@erll_bgﬁyd a'QS(Q%C (rprovide
763 %@oﬁf Zj?l%ﬁgl(-fiféglﬁfx%?_{)é‘z f% a’{lnzlfby' nf%t5§8 legghc(aribb $dquinoline as
an ofF56hi6s solidlgmp, 12641295C. 1§a NMIR (sge&am detBISO) e134148(s 1H), 8.34-

5.33 13804, 885" B8 fip, i sffonani i (€ sy 22 g e -

10.1)\. 93.,82}@)53 Bowdydl = €1.769.352H)12.95 (138 = N\b, ZH), 232 (b, lH) 1.90

(sextgh s Sk FAATAP: 1O e e EI 2T IR (125 i A
DM$®yb)155b lrh4 m Iiﬁlz@ 134.3,933%] lgl@anPiﬁ 431612&4(1!\!1@17 14.5@6.5,

20 Part osphorous oxychl ori de

( nL, 113.8
49. 9n%V)2%s28a@d?@d3 dRekvihad- qaledsforGieklnaOgrl. 0H20 C,69.71; H, 7.70;
I @305 yH37%ut§p yiggol i ne (30.00 g, 81.28
N, 1tzsvggl) ané %9735 0’ )’ ter 1.5 hours the reaction
m xture was poured into ice water (400 nL) with
stirring. A solid was i y filtration, washed
with water, and dried unggéﬁhﬁg%pvacuun1at anbi ent 25
t erpiethiylrle(tetvanydirgBH-pyraprioyintehyd)-d dkimidazo[4,5-c]quinoline
6- brono-4-chloro-3-nitroquingline (>32 g). Part B
Under a nitrogen atnDspMéT: E (75 nL) and
nol ) were added

sequentially to a m x{

ru
6- bronp-4-chloro-3-nit ui noh@\on WD 2007/ 075468
PCT/ US2006/ 048017 ‘

2-Methyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline was
prepared according to the general method of Example 10 using triethyl orthoacetate in lieu
of trimethyl orthobutyrate. The crude product was purified by prep HPLC (silica gel
eluted with a gradient of 0-20% CMA in chloroform) to provide an off-white solid. This
material was recrystallized from boiling MTBE (50 mL), isolated by filtration, washed
with cold MTBE, and then dried at 80 °C to provide 763 mg of 2-methyl-1-(tetrahydro-
2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline as an off-white solid, mp 159-162 °C.
TH NMR (500 MHz, d¢-DMSO) 8 9.10 (s, 1H), 8.35-8.33 (m, 1H), 8.15-8.13 (m, 1H),
7.72-7.66 (m, 2H), 4.52 (d, J= 7.6, 2H), 3.80 (dd, J=11.0, 2.5, 2H), 3.16 (td, /= 11.6,
2.5, 2H), 2.66 (s, 3H), 2.15 (m, 1H), 1.53-1.45 (m, 4H); "C NMR (125 MHz, d¢-DMSO) §
152.8, 143.99, 143.95, 136.2, 133.0, 130.3, 126.45, 126.42, 120.6, 117.4, 66.5, 50.4, 35.7,
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(15.0 g, 52.2 mmol ) and
1-tetrahydro-2H pyran-4-yl nmet hyl am ne hydrochl ori de
W@ 300307968 54.8 mmol ). The reacti on m xture waBCPUSMEE048017
in an oil bath at 45 C for 2 hours and then
concentrated under reduced pressure. The residue was
diluted with THE (30 nL) and water (200 nlL). The THE
was renoved under reduced pressure. A solid was
isolated by 5 filtration and dried to provide 7.55 g
of 6-Dbrono-3-nitro-N-(tetrahydro-2H pyran-4-
29. 7,yﬂ4@t)ilﬂél %b@ﬁrl%ﬁlgmn@ 7051, 1IE @8N .83 Ofound: C,72.84; H,
bronmp-3-nitro tetrahydro iH—pyran 4- ylnethyl)qU|n
6966N1h§ﬁﬁ anmine (7.56 g), 5%plati numon carbon (0.76
g), nmethanol (25 nL), and acetonitrile (95 10 nL) was
pl aced under hydrogen pressure on a Parr apparatus.
When the reaction was colgeepds 12 he ni xture was
' | Lt et .
2-; -#E%Igorx?lgg 1 gt&h&cﬁ%?}l %E/Ba%EJt Pglﬁ{hﬂ)l- @-1&%%5[4 §_-|3fqulnohne
filtrate was concentrated under red_jed pressure to
provi de 6.94 g of
6- br ono- N4- (t et rahydr o- 2H pyra
,4-diam ne as a yellow sh-ora
6-Brono-hM-(tetrahydrM/Q]
, 4-diam ne (6.94 9, 2Q.
et hoxyacet yl chlor|«
cyclized according t®
Part C using 6-brono- N4-
(tetrahydro- 2H pyran-4-yl met hyl ) qui nol i ne- 3, 4- di am ne
in lieu of N4-(tetrahydro-2H 20
py ﬂ\ér(Tetmhyrka Pﬁ’mngl Mhpﬁtthhlqudolrmm-&dﬁdldmam G@e756md0 69 mmol)

eth t,yl, chl XY pr
was Eerﬁcgeﬁy \eéﬁ 4 léme/ 8\ %cie u@l[lor\}%e (fZ Slﬁrsn&g?]z h]g rXHx %QM?n cyclized
accoedihgto (liz0genie}al mdtiseal aff Exbrbylefll Part tusong, N?Aasﬂnahydm-mﬁ{-pyran-#
ylmegh}%é(li?a/ilnolertlehg rtlldigrrr]l‘ijnet 1|r11 1eu of (teat'fah%gro 2}-10 pﬁ'r 0_\4|_ de 3.03

ylm&h?l ?nﬁ}ggpﬁtﬁgﬁ@m%% -Bidnjind ahd letdtmmﬂaen)ﬁ&??ylmﬂt;ﬁeﬁhﬂ&u of 3-
I mdazo ul nol I ne as n.o 11 e

et PP EBSFESY The o RSO PE DR I (slca gel

eluté’eﬁw{tﬁ a 7éra<|ﬂ)3nt %{;ﬂ@o%cblvﬂk m é’hl@rofémﬁ) to pge‘ﬂlae ) ofwaﬁlt§ s&id. This

matqpaé gva(sdectystal(-)mgd fropy boiling i\d’(gg (4g.ml'1)l 1splat9cg By ﬁétp:Btlon washed

wnh3co@&> M'ﬂBEJ |_c|1)7thgn dAED at §o 3@ t& bﬁbwde L 30. gfbf 22(42eth8k9benzy1)-1-

(tetrghgdroﬂa‘épmmn i-ﬂ_rsethw H-erel -s]cwyz)lgle 31415 °£f-wh1te solid, mp

D

(m, M 7.7 b-al a6(uh, XH)CT QSTRRB QR BF = 8, 2HB, 6190-6K5 (8, 45 8.802H), 4.52 (d,
J=78: 38, £940901G 3 891 3% = blo, e 7N ad G261 3, 3.5%2m), 3.07 (d, s =
11.7, 1.6, 2H), 2.05 (m, 1H), 1.52-1.43 (m, 2H), 1.42-1.32 (m, 2H), 1.29 (t, J= 6.9, 3H);
13C NMR (125 MHz, d¢-DMSO0) & 157.3, 154.8, 144.3, 144.1, 136.3, 133.2, 130.3, 129.8,
128.4, 126.6, 126.4, 120.8, 117.5, 114.4, 66.6, 62.9, 50.2, 35.7, 32.3, 29.5, 14.6; Anal.
calcd for Cy5H,7N30,: C, 74.79; H, 6.78; N, 10.47. Found: C, 74.49; H, 6.65; N, 10.47.

| met hyl ) qui nol i ne-3
il. 15 Part D

rap-4-yl met hyl ) qui nol i ne-3
) was reacted with

. , 70 mmol ) and then

e geney al omet hod of Exanple 1
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WO 2007/ 075468 PCT/ US2006/ 048017 Exanple 7 2-Benzyl -
| -(tetrahydro-2H pyran-4-ylnethyl)-1 Himdazo [4,5
woejoguimmetine N1 N N "o 5 Part A Under a PCT/USIPE61048017

at nrosphere THE (90 nL) and triethylam ne (17.5 ni,
125.6 mmol) were added sequentially to a m xture of
crude 4-chloro-3-nitroquinoline (13.10 g, 62.81 mol)
and 1-tetrahydro-2H pyran-4-yl net hyl am ne
hydrochl oride (10.0 g, 65.95 nmmol). The reaction
m xture was placed in an oil bath at 45 C for 1 hour
and then 10 concentr at eg:,updfs 15educed pressure. The
resi due was diluted with THE (30 n.) and water (tZOO
L) 6- (BhazﬂIHEy)A&ieﬁxemetbyDﬂdéptral@diy@% priag<yymethyl)-
solid was isolated, by .fi ti dried to provide
16. 10 g of 3- nltro1 ﬂlﬁéioﬁfgcﬁ]g&ﬂépgyr an- 4-
yl met hyl ) qui nol i n-4-anmi ne as a Ilght y_)/l ow sol i d.
Part B 15 A m xtufe, of N7
3-nitro-N-(tetrag n|4-§l—rr/ethyl)qumo||n-4-a
mne (2.50 g¢g), 10%p @ omNcar (0.25 g), and
et hanol (40 nlL) was pl ac der \Hy@n pressure on
a Parr apparatus.. \Wen the reactio s conplete, the
m xture was filtered through a layer of CELITE filter
agent. The filter cake was washed with ethanol. The
part Al ltrate was concentrated under reduced pressure to
provide 2.23 g of N4-(tetrahydro-2H 20
pylﬂac&crmytrnﬁ¢mmcx§nh%4 3 W@stsrmofdﬁ%nﬁoﬁéhdaf‘é‘eé“alonm (72 g) and
triethﬁ!)xlz ﬁt% é@@@ gnL(%' as }Pe%feﬁ 1§an 011 bath at 100 °C for 3 hours The
Ytfecra ran ) qui nol i ne- 3, gcﬁ
reactima x(xams s ®ob 1°C aIWaé PW&PWW%( f‘iéhwaéé %rn
| ver night and
portx%lbsc gl:hcf: r%aét%t{rgéltuﬁln‘ \gaéﬁloag%g%) cgefjtot Qme%tlﬁleﬂ %ﬁggfto et g
then itSzlramgill\Hec( wahrchdity)dlr@h@l—l-ﬁpwlghw& pwlated by filtration and washed with
dleth&{a%‘tﬁ%%o& ul ”Ollgy 16, 1@ RMANG xS b tnfo)en{1 -2.2-dimethyl-
[1,3]3di6%drey4, Sidiosd. napht hyri di ne- 3, 4- di ani ne and
henyl acetyl chloride in lieu of 3- nethoxypropionyl
Partghl ori de. The crude product was suspended in MIBE (20
M_The matétia R PirtfA Ivas albimyl add@stodtbt §2RLXD DAW VHERM A heat
translf\'g%lEmg r(]gO(wgatLe)r ’Thg rx]lglxycqu r\}vas Ihlegtgd %% 2 %) °8 unZiFreﬂuxing ceased. The

reaction mixture was cooled to ambient temperature. A solid was isolated by filtration and
washed with diethyl ether to provide 67 g of 8-benzyloxyquinolin-4-ol.
Part C

Nitric acid (3.7 mL, 1.5 eq) was added to a hot (120 °C) solution of 8-
benzyloxyquinolin-4-ol (10 g, 1 eq) in propionic acid (100 mL). The reaction mixture was
heated at 120 °C for 3 hours and then allowed to cool to ambient temperature. A
precipitate was isolated by filtration and washed with water (100 mL) to provide 9.7 g of
8-benzyloxy-3-nitroquinolin-4-ol.
Part D

Phosphorous oxychloride (3.3 mL, 35.72 mmol) was added dropwise to a
suspension of 8-benzyloxy-3-nitroquinolin-4-ol (7.56 g, 25.52 mmol) in DMF (250 mL).
The reaction mixture was allowed to stir overnight and then it was poured into ice water

(150 mL) with stirring. A solid was isolated by filtration, washed with water, and dried
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WO 2007/ 075468 PCT/ US2006/ 048017 to provide 459 ng of
2-benzyl -1 -(tetrahydro-2H pyran-4-ylnmethyl)-1
woRmoTRED[ 4, 5- c] qui noli ne as an of f-white soPCTUSIUP6/048017
177-180 C. '"H NWR (500 MHz, d6-DMSO) S 9.15 (s, | H),
8.3 (m I H, 815 (m | H, 7.72-7.66 (m 2H),
7.37-7.23 (m 5H), 4.54 (d, J= 7.2, 2H), 4.44 (s,
2H), 3.77 (dd, J = 10.6, 2.8, 2H), 3.07 (td, J = 11.6,
1.8, 2H), 2.05 (m 5 1H), 1.55-1.38 (m 4H); 13C NWR
(125 MHz, d6-DVSO) S 154.5, 144.3, 144.1, 136.8,
136. 3, 133. 2, 130.3, 128.8, 128.5, 126.6 11526' :
underfigh gacupayatmmigignistempgragure 4g provide8.P3 gxf & Simpfgp-4-chloro-3-
(i HeING0: C 77.28; H, 6.49; N, 11.76.
nitrodifldifhe’d , y%gsg H 6.44; N, 11.58. 10 Exanple 8
Part 2- ( Met hoxynet hyl ) - 1- (tetrahydro 2H pyran 4-yl met hyl ) -

P AN Bl o b it

di am
tetrahydrd- 2H37yrgn—45yl&2:thm1mh)ne lwdgoqhéq lpﬁl Bg(?m) gqcording

to theg%elc(}g{ag%ﬁ él(?d 0 1%67?%1{11@1{ L ﬁgfﬁ}é&&%x Cc'hl&@@ ?nroqumolme in

lien dfsl'LﬂgOIN‘B-bitﬁfqiﬂmldfeae Drbyige 21884 of 8-benzyloxy-3-nltro-N-(tetrahydro-
'Pmn(‘{ ¥¥?’~2&ﬂ¥fa$‘glnlgﬁg Fﬁ;}n&wg I&lgtanhng%t bibv &40

Partpyl met hyl ) [ 1, 5] napht hyri di ne- 3, 4- di ani ne and
met hox acet chl ori

TeARORYBF Ob Forepey o 1ite: N firroBy SR PR Y mgthy Davinolin-d-
aming Y206 85, 65‘% 'v‘IhtMGﬁEoﬁ 3166102 o) s@btordl @mL)ahdatéronizile (28 mL)

washed sequenti al with BE and WatWh %ﬂ
was plp¢edgungler Bydiogen BreﬁF‘b‘ﬁO&é‘I\q A5 SRRFTYPS- en the react1on was
compfiete "Bk %&m@mlﬁltekc( teSu YR & HERYIER fifteyadgat. Yho filkter cake

imdazo[4,5-c]quinoline as an off-white solid
was wathed 3gitiCacetonitiR THdiltate wagsoneamajedgnsien teduged aﬁg?sure to

prov%%?gﬁi.g gg 8-%55&12%1?)%-}1?:-&§r 5&&) ﬁmjpy]f&a ~4- g]m@ﬁiyf)qgﬁl%lﬁ% §d4 -diamine
asagaeilo]zﬁsl’v-pr@gQOilZI-I) , 3.37 (s, 3H), 3.13 (td, J = 11.7,

ng; oH), 2.18 (m 1H), 1.52-1.41 (m 4H): 13C NMWR
125 MHz, d6-DVBO) 6 154.5, 144.3, 144.1, 136.8,

136—%@&%y2\’4 &%af@drdZH—ﬁyraliZlSylﬁxethﬂBp@nolm 5-d1amme (1.85 g,
120. 8, 117. 66.5,, 50, 2
s 05 28 S e, P g 25 o e
cyclizéd Bétording 16 the2deneti] nfetidd of\ExdBplsd. Par? @ using 8-benzyloxy-N4
(tetrahydro-2 H-pyran-4-ylmethyl)quinoline-3,4-diamine in lieu of N'-(tetrahydro-2H-

pyran-4-ylmethyl)[1,5]naphthyridine-3,4-diamine and ethoxyacetyl chloride in lieu of 3-
methoxypropionyl chloride. The crude product was purified by prep HPLC (silica gel
eluted with a gradient of 0-20% CMA in chloroform) to provide 758 mg of 6-(benzyloxy)-
2-(ethoxymethyl)—l-(tetrahydro-2H—pyran-4—ylmethy1)-1H—imidazo[4,5-c]quinoline as an
off-white solid, mp 106-109 °C. 'H NMR (500 MHz, d¢-DMSO) & 9.14 (s, 1H), 7.94 (d, J
= 8.8, 1H), 7.62 (t,J = 8.2, 1H), 7.57-7.56 (m, 2H), 7.43-7.40 (m, 2H), 7.36-7.33 (m, 1H),
7.31 (d, J= 7.8, 1H), 5.33 (s, 2H), 4.82 (s, 2H), 4.61 (d, J= 7.3, 2H), 3.80 (dd, /= 12.0,
4.4,2H), 3.58 (g, J= 6.9, 2H), 3.11 (td, J = 11.7, 1.6, 2H), 2.2 (m, 1H), 1.52-1.43 (m, 2H),
1.42-1.32 (m, 2H), 1.29 (t, J = 6.9, 3H); °C NMR (125 MHz, d-DMSO) 8 155.2, 151.9,
142.9, 137.2, 136.3, 135.9, 133.6, 128.4, 127.8, 127.0, 118.8, 113.0, 108.8, 70.0, 66.6,

-79 -



WO 2007/ 075468 PCT/ US2006/ 048017 Exanple 9
[1- (Tetrahydro-2H pyran-4-yl nethyl)-1
woRm0TRED[ 4, 5- c] qui nol i n-2-yl ] net hanol  N14' PCINUSI06/048017
XThO 5 [ 1-(Tetrahydro-2H pyran-4-ylnmethyl)-1
Him dazo [4, 5-c]quinolin-2-yl]nmethanol was prepared
according to the general nethod of Exanple 3 using
N4- (t et rahydro- 2H
pyr an-4-yl met hyl ) qui noline-3,4-diamne in |ieu of
N4- (tetrahydro-2H pyran- 4-
Y . 56 Raphphyrihdi IR Ghe. o w77, N, 9.74.
65 Séﬁg%tﬁg%g bk %%?r F’?gdxg‘%}p 5?‘28%?4‘3?%“?%‘ e e T
Found! ,68.1% Ha686gMNa@iBnt of 0-25% CMA in chloroform to
provide 1.47 g of an off-white solid. This materi al
was suspended in cold diethyl ether (20 nL), isolated
by filtration, washed wEkhmplsllgt di et hyl ether, and

then drj t 8 0.,provi - \

(t et r%ﬁ%g’?%ﬁ %VS%{%?PJ‘%? ln%gﬁeﬁ%i‘g‘irﬁg‘zu%ﬁg%’olf ABehy i
ol i n-2-yl ] met hanol 1d&imaidaedfd;S-efyuimlmel i d, np 165- 169
C. '"H NWR (500 MHz, d6-DMSO) S 9.16 (s, 1H), 8.39-8.37
(m 15 1 H), 8.17-8.15 é’iH)’ 1574-7.70 (m 2H),
5.77 (t. .J = 5.7, 1 HN 2 79 =60, 2H, 4. 66
(d, J = 7.2, 2H), 3.794d = 5.0, 2.5 2H, 3.14
(td, J = 12.0, 2.2, 2.1 H, 1.51-1.40 (m
4H); ' 3C NMR (125 MHz,d6- DVMSO)\S XB4.7, 144.7, 144.2,
136.0, 133.5, 130. 3,

9. 7; Anal. calcd for
C17H19N302: C, 68.67;xH 6.44; N, 14.13. Found: C,
68.32; H 6.21; N, 13.86. 20 Exanple 10 2-Propyl - |
-(tetrahydro-2H pyran-4-ylnmethyl)-1
Part i mdazo[4,5-c]quinoline N NN °~ CO A mxture of
-(tetrahydro- 2H pyran- 4-yl met hyl ) qui ngol i ne- 3, 4- di 8%1
ne 6¢Brop®- ,-(tzsa@y@s-zﬁmqqn-wﬂm%m Auigpiing B drJiamine (1053 g,

1.5 byl BB R S50 0 e
thenwiythizeal doeamdir®y wrthe geagralvmsthod 78 Exgmpbo ¥ Pert5485ng 6-bromo-N*-
(etrmgdrs 32296948 Mhde thylquinoline-3,4-diamine in lieu of N*-(tetrahydro-2H-
pyran-4-ylmethyl)[1,5]naphthyridine-3,4-diamine. The crude product was suspended in
diethyl ether (20 mL), isolated by filtration, washed with diethyl ether, and then dried at
80 °C to provide 8.59 g of 8-bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-
ylmethyl)-1H-imidazo[4,5-c]quinoline as a white solid.
Part B

A mixture of 8-bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-
1 H-imidazo[4,5-c]quinoline (0.60 g, 1.48 mmol), phenylboronic acid (0.22 g, 1.78 mmol),
triphenylphosphine (12 mg, 0.044 mmol), palladium acetate (4 mg, 0.0148 mmol), 1-
propanol (10 mL), sodium carbonate (0.19 g, 1.78 mmol), and water (2 mL) was degassed
and the backfilled with nitrogen 3 times. The yellow solution was placed in a hot (100 °C)
oil bath for about 18 hours. The 1-propanol was removed under reduced pressure. The
residue was dissolved in dichloromethane (100 mL), washed with water (50 mL), dried

over magnesium sulfate, filtered, and then concentrated under reduced pressure to provide

a light yellow solid. This material was purified by prep HPLC (silica gel eluted with a
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placed in a hot (150 C) oil bath. After 3.5 hours,
analysis by LC M indicated that the reaction was
w@owphees The reaction was concentrated underPCEUSNOE048017

pressure. The crude product was purified by prep HPLC

(silica gel eluted wwth a gradient of 0-20%CMA in

chloroform to provide an off-white solid. This

mat eri al was suspended. in cold MIBE (20 5 L),

isolated by filtration, washed with cold MIBE, and

then dried at 80 Cto provide 763 ng of

ién Y il MYRES s 4l 1w o1 THIS eddial was
grad‘%ﬁt%@f%’i%% il IO Sm) To BYE e ghéic}?u?%mwnp 126-129 C
recrystalligot foBo boiling 2-prepan R0 mIo), iselated by fltratgngwashgdgwith cold 2-

pron . i 85 b, 78 & LByl it

(tetrahydyo-IH-piytar4-yhm8thy DH) H-ithi@dzo{4,5-c)quiiolnepad)an aff-whiterpolid, mp

2o e, SRS ooy o Bih g B 7o iy 523 o

J=289, 115%,- 900 1ddt /2= 8 844.99 1H} 3P 83.7. 838030, B H)] 33:637.51 20, 2H), 7.45-7.42
126. 40, 120.

. 40, 7. 117.5, 66,5, 49.9. 35 7, 29 6, 28

(m, 15D, 4,661, 5= 66h 2D, 330k b STIORBHL I Bl Lo, D, 3:30 G,

3H), @9267(%,:.156.67 -2?1%(3.191(td,12=8f11.7,|:99,@ﬁ), G.286%h, 131), H5871..64 (m, 4H);
N, 17.85. 15 Exanpl 2- Met h

e 11 yl -1
G MR 2AMHEoePMYPHH 153 51 it Ay 1432, 100113882836 6, 139.0, 1309,

: 1,89l [ .
129'%?4397?%??12: 1257 a ! y%’lrlol-727l—’l-%§y7f 884 38 20y 13 B TR e
Anal[ 43164 63rUisHoMN:02 - 0&S I2D:pfe@avédHac.83r ti h@ 360 Fowed: C, 73.98; H,
6769§nﬁ(gz§ met hod of Exanple 10 using triethyl

“"“orthoacCetate in lieu of trimethyl orthobutyrate. The
crude product was purified by prep HPLC (silica gel

eluted with a gradi ent of_, 0-20% in chloroform to
ExamRg 45

provi de an off-white soli mat eri al was

[ &Y ChRrbpHag){2-@uiegidxyethyWr BEet:aly drb)2.H-pgmnad-giindiliy])-
filtration, washed  wi.th col[cﬁéll\égBE, and then dried at

80 C to provide 763#gmifazs PHoPLNG ot r ahydro 25 2H

pyran-4-yl methyl ) -1Hi m dazo[ 4, 5-c] qui nol i ne as an

off-white solid, np 159-1¢ Nm(SOO MHz,

d6-DMSO) S 9.10 (s, 1H),| 8. §5-%: (m 1H), 8.15-8.13

(m 1H), 7.72-7.66 ( Ny, M 52 (d, J= 7.6, 2H),

3.80 (dd, J= 11.0, 2.5] ), 3. (td, J= 11.6, 2.5,

2H), 2.66 (s, 3H), 2.15 [m 1H), -1.45 (m 4H);

13C NWR (125 MHz, d6-DMBON 5 152.8, 143.99, 143.95,

136.2, 133.0, 130.3, 1 , 126.42, 120.6, 117.4,

8-Bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-

imidazo[4,5-c]quinoline (0.60 g, 1.48 mmol) was coupled with 3-chlorophenylboronic
acid (0.28 g, 1.78 mmol) according to the general method of Example 14 Part B. The
crude product was purified by prep HPLC (silica gel eluted with a gradient of 0-20%
CMA in chloroform) to provide a light yellow solid. This material was recrystallized from
boiling propyl acetate (10 mL), isolated by filtration, washed with cold propyl acetate, and
dried at 60 °C to provide 75 mg of 8-(3-chlorophenyl)-2-(2-methoxyethyl)-1-(tetrahydro-
2 H-pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline as an off-white solid, mp 161-164 °C.
'H NMR (500 MHz, d¢-DMSO) & 9.17 (s, 1H), 8.44 (d, J = 1.6, 1H), 8.23 (d, /= 8.9, 1H),
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29.7, 14.2; Anal. calcd for C17HION3OG C, 72.57; H,

6.81; N, 14.93. Found: C, 72.84; H 6.96; N, 15.06.
wex@mpraes2 5 PCT/US2006/048017

2- (4- Et hoxybenzyl ) -1- (tetrahydro- 2H pyran- 4- yl met hyl ) -

1H i m dazo[4,5-c]Jquinoline O- N NI N "-CO

N4- ( Tet r ahydr o- 2H pyr an- 4-yl net hyl ) qui nol i ne- 3, 4-di am

ne (2.75 g, 10.69 nmol) was reacted with

4- et hoxyphenyl acetyl chloride (2.1 ni, 11.76 nmol) and

then cyclized 10 according to the general nethod of

s oo PR T AP S SRR LY R 920 s -7, 0,

7. soP@& jk@z almda%&hﬁvﬁrsan 241), 3. 91 (t J 66 2H) 3 85 (d, J=10.7, 2H),
nap

3. 304%t3ﬁ¥)x3§7 BILn’e”h%J et %@ﬂ (é% ]d‘@ |1r58| l éllj (@F 4§3 >C NMR (125 MHz,
| d
Dﬂ@éb? g@??'lggﬁéblﬁskoﬁ(zdf 136 13646 ?F%O% ,tl‘g@;?, 127.6, 127.1,

uri y l'icage ute
125. @rhz:ﬁ é,nl:19or 1073069 AVB6 584 20. afbi 1) 22.8, I evArhd. cadced for

Czsl? i’n ’bm I ’ng %ﬁ'&%’éﬁ%}@f Eéc;)lll"g{ e&g’a%g é@%yssg?:%lnﬁp

washed wth cold MIBE, and then drled at 80 Cto
provide 1.30 g of 2-(4-et quyl) 1-

(tetrahydro-2H pyran-4-yl -II—|-|mdazo[45 c]quin
ol i ne ag34qn-@t¥iciHokyethgbtli-getraiydrd-Q2F-pHGn @-ylnkd iR

5165, 15 (HPmdpoldss-aigminisFbphafimetandy 3

J =8.7, 2H), 6.90-6.85 (d, J = 8.8, 2)), 4.52 (d, 20
J= 7.3, 2H), 4.35 (s, N (q, @69 2H), 3.77
(dd, J= 11.3, 3.2, 2H), (tPd—I= 11.7, 1.6, 2H),
2.05 (m 1H), 1.52-1.43 N 1.42-1.32 (m 2H),
1.29 (t, J= 6.9, 3H); , d6-DMBO) S
157. 3, 154.8, 144.3, 144.1, 136. 3, .2, 130. 3,

129.8, 128.4, 126.6, 12674, 120.8, 117.5, 114.4,

66.6, 62.9, 50.2, 37, @ , 29.5, 14.6; Anal. calcd
for C25H27N302: C, 74.79;~H, 6.78; N, 10.47. Found: C,
74.49; H, 6.65; N, 10.47. 25 -77 WD 2007/ 075468

PCT/ US2006/ 048017 Exanple 13

6- (BBrayb-dx{R-methoay etbxDnielthyah)ydro-2Epyahyidy oyl by Fan-

1m1cfjazxt -cﬁ]c}du)xolme (0.60 g, 1.48 mmol) was coupled with 3- V
(hydroxymethyl)phenylboronic acid (0.27 g, 1.78 mmol) according to the general method

of Example 14 Part B. The crude product was purified by prep HPLC (silica gel eluted
with a gradient of 5-30% CMA in chloroform) to provide a light yellow solid. This
material was recrystallized from boiling acetonitrile (20 mL), isolated by filtration, washed
with cold acetonitrile, and dried at 60 °C to provide 344 mg of {3-[2-(2-methoxyethyl)-1-
(tetrahydro-2 H-pyran-4-ylmethyl)- 1 H-imidazo[4,5-c]quinolin-8-yl]phenyl } methanol as an
off-white solid, mp 171-173 °C. 'H NMR (500 MHz, d¢-DMSO0) 8 9.15 (s, 1H), 8.42 (d, J
=1.6, 1H), 8.23 (d, J=8.5, 1H),78.00 (dd,J=8.8, 1.9, 1H), 7.77 (s, 1H), 7.70 (dd, J = 7.6,
0.9, 1H), 7.49 (t,J = 7.6, 1H), 7.37 (d, J= 7.6, 1H), 5.26 (t,J= 5.7, 1H), 4.62 (d, J = 6.3,
2H), 4.60 (d, J = 5.7, 2H), 3.91 (t, J= 6.6, 2H), 3.84 (d, J=11.3, 2H), 3.30 (m, 3H), 3.27-
3.19 (m, 4H), 2.29 (m, 1H), 1.56-1.52 (m, 4H); *C NMR (125 MHz, dg-DMSO) & 153.8,
144.3, 143.5, 143.3, 139.7, 138.1, 136.6, 133.0, 130.9, 128.9, 125.9, 125.6, 125.5, 125.2,
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1 Himdazo[4,5-cl]quinoline NNO -/ 5 Part A Under a
ni trogen atnosphere, a m xture of isopropylidene
woredoonz4es (72 g) and triethyl orthoformate (2201/1£3006/048017

was heated in an oil bath at 100 C for 3 hours. The
reaction m xture was cooled to 60 C and
2- benzyl oxyaniline (114 g) was added in 10 portions.
The reaction mxture was allowed to cool to anbient
tenperature over night and then it was diluted with
diethyl ether. A solid was isolated by filtration and

118. 4\/\@§’ﬂ 9deart 6.5 628 84 1, S80NER 5t 29@217@1%1@9 c@le@ffor C6HooN303: C,

h I th 2, 2-di net hyl -
23 15y TRt B LS PALISE  956 raver ol om

Part A was slowy added to hot (200 C) DONMHERM A heat
transfer fluid (600 nL). The m xture was heated at 210
C until refluxing ceasedExample I7eaction nixture was

04! el he
R R o s A S i e Ol
67 g of 8- benzyloxﬂﬁﬁunmhﬂﬂﬂébdhuhﬂ@n@ C 20 Nitric
acid (3.7 n., 1.5 eq) was added to alﬁot (120 ©
solution of 8- benzyloxyq/ nal Nn- 4- (10 g, 1 eq) in
propionic acid (100 nL) .NThg r Ion m xture was
heated at 120 C for 3 s~amgd then allowed to coo
to anbi ent tenperature. presipitate was isol ated by
filtration and washed w wat er X108 nL) to provide

9.7 g of 8-benzyl oxp3 Anjtroquinolin-4-ol . 25 Part
D Phosphorous oxychl ori 3.3 nm, 35.72 mmol) was
added dropwi se to a susSpension of

8- benzyl oxy-3-nitroquinolin-4-ol (7.56 g, 25.52 mol)
in DMF (250 nL). The reaction mixture was allowed to

St §IBrOMRLIL( ?ﬁﬁettﬁ&@yemmlJ(&Mﬁd@%@@rmﬁmyme@ym@tm
stirrin

d I
imidiaaf 4.5 el o Oh B0 B 1A FHED R as SAUpf VG 2 mshgsphenylboronic
acid g&n? 07 5468mBHHLGAMOHLAAS Qé‘r?eral%ﬁ&ﬁbd R E&aﬂﬁﬁmﬁ’f B. The

&ht tenperature to provide 8.

crudgphysingt/ex pudfieh by prepdPhC(pibige Bﬁ]cﬁl‘rlﬁﬁ’é vagﬂ agipdianypf 5-30%
CMA ?rln cl%oroform) to provide a light yellow solid. This material was recrystallized from

boiling hexanes/ethyl acetate (20 mL), isolated by filtration, washed with cold hexanes,
and dried at 60 °C to provide 362 mg of 2-(2-methoxyethyl)-8-(2-methoxyphenyl)-1-
(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline as an off-white solid, mp
165-168 °C. '"H NMR (500 MHz, d¢-DMSO) § 9.14 (s, 1H), 8.37 (d, /= 1.9, 1H), 8.15 (d,
J=18.8, 1H), 7.81 (dd, J= 8.6, 1.5, 1H), 7.46 (dd, J= 7.5, 1.6, 1H), 7.47 (1d, J = 8.5, 1.6,
1H), 7.20 (d, /= 8.2, 1H), 7.09 (t,J = 7.2, 1H), 4.55 (d, /= 7.3, 2H), 3.91 (t, /= 6.7, 2H),
3.83-3.81 (m, 5H), 3.30 (m, 3H), 3.25-3.19 (m, 4H), 2.29 (m, 1H), 1.56-1.32 (m, 4H); B¢
NMR (125 MHz, dg-DMSO) & 156.3, 153.6, 144.1, 143.0, 136.4, 136.0, 133.0, 130.8,
129.7, 129.4, 129.3, 128.3, 121.0, 120.9, 117.2, 112.0, 69.7, 66.4, 58.1, 55.8, 50.1, 35.7,
29.7,27.3; Anal. caled for Ca¢H2oN303: C, 72.37; H, 6.77; N, 9.74. Found: C, 72.14; H,
6.63; N, 9.54.
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Part E 8-Benzyl oxy-4-chl oro-3-nitroquinoline (8.03 g,
25.51 mmol ) was reacted with 1- 5

W eqorarsses o- 2H pyr an- 4- yl net hyl am ne hydr ochl oP€TES2006/048017
(4.06 mmol, 26.79 nmmol) according to the genera
met hod of Exanple 7 Part A using
8- benzyl oxy-4-chloro-3-nitroquinoline in Iieu of
4-chl oro-3-nitroquinoline to provide 7.88 g of
8- benzyl oxy-3-nitro-N-(tetrahydro-
2H pyran-4-yl net hyl ) qui nol i n-4-am ne as a |ight brown
solid. Part F 10 A m xture of
8- benzyl oxy-3-nitro- N—(tEF?HHVH?% 2H pyr an- 4-yl net hyl)

1 kihodyetBil 8 A-rhefifyIheny BY-Ab @A yIHG2EN bpIntdih

g?ﬁgggt aﬁ% 9% n£ dﬂgcgﬁongtnlxg (28 ﬁf?m mgs -
pl aced under hydr og]eiﬁ‘llﬁif@@%ﬁfh Telawinelipgy v appar at us.
When the reaction was conpl ete, the/n1xture was
filtered through a Iayek osf _GELI TE-OI | ter agent. The
filter cake was washed|w t| onitrile. The
filtrate was concentra noer reduced pressure to 15
provide 1.85 g of
8- benzyl oxy- Nd- (t et r ahyqr o- 2H pykan%- yl net hyl ) qui nol
ne- 3, 4-di am ne as a~ygbhow sh-orange oil. Part G
8- Benzyl oxy- N4- ('t etra -2H- pyran-4-yl met hyl ) qui nol i
ne-3,4-diamne (1.85 g, >¥5.09 mol) was reacted with
et hoxyacetyl chloride (0.60 ni, 5.60 mml) and then 20
cyclized according to the general nethod of Exanple I
Pa BthGmdﬁMg-nﬂiethe;wﬂmx-y -(Mfahydro-ZH-pyran-él-ylmethyl) 1H-

1m1d§1:FP 5%%1{1’1%}\1'%03 6({? é{) ﬁé&%&%hﬁ\%&ls) c i%%'m”t?z methgip%n}llngoromc

acid RY.221%; 4: 7B|rﬂmbl))‘ic):{)rlhr5é t’batﬁbtgblye’raldhemoa omshamplenm RadB. The
et hoxyacetyl .chl in

ride lje r opi on o
oradg s Twatied Berea G Clise epllERcn Ty Bap bpR0%
CMASih 'chl%?ofgﬁh) toelbl’étlﬁiél Vgt g@ll%&@h@ NChf meteZ@PvEMcifitallized from
| oroform)” to provide 7

f 6-(b |
boxhzng(l@ttm&:ﬂml ﬁ9¢tﬁte1(2@tn@L} a%%%gz @W& %Sﬁ?%ﬁﬁw dheyanes,

and %gﬂ Wg‘t&ﬁvw %Olglﬁ%fés(zgﬂetg%t btse(lzsﬁieﬂﬂlpﬁéayl) 1-

(tetrgh8lo-2dH- pﬁranﬂ-glr@ethylﬂl)lH—nn@lzz [#,5- g]quglo@neg off-whlte solid, mp

180-]};_;,?10 ﬁ%&[ﬂd(@wﬁ%% fﬁ}j‘%g%?glfg 1%8'3@72%2/3—@@ 1H), 8.15 (d,

J= EBDiH)g 7670 (@d, J 38.3, B62HN), 733@12130@, 4P, 4.35Qd, J 4748, 2H), 3.90 (t, J
8 —

- 7814, 33 %l 1 £ %0, AN 395 obys 245 1és a3 1g v

10. 42@1{) 213%512?),2121??2 1}1;3}91%'; &g{;m 0,148, Ay, 1. mém@, 2H); *C

NMR(325 MipHMSD) b 153861403, 13.5 1419 1027 505 K- 1329,

13057 929/6% 200/40 45468 1 P& U2 006/00A80% 3, 69.7, 66.4, 58.1, 50.0, 35.6,29.7,

27.4,20.2; Anal. calcd for CagHoN3O2: C, 75.15; H, 7.03; N, 10.11. Found: C, 74.84; H,

6.98; N, 10.08.

Example 19
2-(2-Methoxyethyl)-8-(3-methylphenyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-

1 H-imidazo[4,5-c]quinoline
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65.5, 64.3,50.5,35.7,29.7,14.9; Anal. calcd for
C26H29N303: C, 72.37; H, 6.77; N, 9.74. Found: C

w(Q 2002875468 6.86; N, 9.72. Exanple 14 5 PCT/US2006/048017
2- (2- Met hoxyet hyl ) - 8- phenyl - 1- (t et rahydr o- 2H- pyr an- 4-y
I methyl)- 1 Himdazo [4, 5 -c] quino line NNO N
"--CO Part A 10
6- Brono-1V ' - (tetrahydro-2H pyran-4-yl net hyl ) qui nol i ne
-3,4-diamne (10.53 g, 31.32 mml) was reacted with
3- met hoxypropi onyl chloride (3.7 nm., 34.45 mmol) and
then cyclized according to the gengral net hod of

Exanple 1 Part C usi ng, 8<bryno-
(tetrahydro-2H pyran- pt qui nol i ne- 3, 4-di am ne
in Iieu of 1V4-(tetrg

2 H
pht ﬁ*@]\ﬁ 3, 4-di am ne. The
nded in i ethyl ether (20

crude product was susp
sti on, washed with diethyl

m.), isolated by filt
80 Cto provide 8.59 g of

ether, and then dri e{
8- br ono- 2- ( 2- net hoxyethwyl ) - 1- (t et r ahydr o- 2H pyr an- 4-

e - mey b TiefhAy DYt BSra - ity 5190 1 0.

1m1daz?ﬁ'£p Eoéﬁulaol(u?e @ﬁidﬁg Xy.88 fythob izvaétcetlpla& ydtho3- mﬂ@ﬁpb‘ﬁlyhbcypmc

2720 1 d 2
acid (02 g)l TBmemg)) @chfnﬁ}r?sztgéh%gi't?]f% é}ﬁo § 8F g f%)lg" palt B9 The

crude BE f WX{ ﬁlﬁ%&{w gjﬁPﬂg sxﬂcz@ $4i ormet Mltmgtad(hnm of 0-20%

UQ)

8 1) |
CMA Smdhlumfoanbtmap@d@@ 1@@211@7811%@?1? e 2s relnzyétarl#ﬁed from
boﬂm%@n&:@%ﬁgﬁq ?t?t@\(lt\gg ErP; aokditd i)ﬁ d1tvdtion, Waﬁhddg@nh 8old hexanes,

fion was placed_in_a hot
and dfiéd atost 1C fo)proatdmfthlXBg hﬁ@r@-mqtﬂagxyﬁtby éﬁa@oxpeﬁggshenyl) 9.
repoved undey i 2Bink @5 bl GEf-wake solid,
o SN PR e s

ane ., washed w_.th
138-143 (¢, '@ﬂmxsomrmammmb%m SRS = 1.9, 1H), 821 (d,

filt d dth d 47
s= 8501855t 411 it Sy DRF BB 098D, BEHETT pegammmas
— 72004 f4 @y Pafm*g’ls@l(wwao a8, msst(é,dfwmw aH)8H30n, 3H),

2006/ 048 ]
327-BR1dh, G bﬁﬁ)(S,ﬁé{)p?@\},(gé Oy 1 SRS R ot B M Mitz, o
DM;#@C;FL{?% 4§gsr ¥§9 ?' k3§£§d13‘8rpmsbm B39, mmspmuzs 4,

[tration, washed |
128.0, 125.6, 1243 1185 1176 69.7, 66.4, 58.1, 50.1, 35.7, yﬁ% fg 91? Anal. calcd
for CagHaoN30y: C, 75.15; H, 7.03; N, 10.11. Found: C,75.25; H, 6.92; N, 10.00.

Example 20
2-(2-M’ethoxyethyl)-8—(4-methy1phenyl)e1 -(tetrahydro-2H—pyran-4-ylmethyl)—

1 H-imidazo[4,5-c]quinoline

e
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propanol, and dried at 60 C to provide 375 ng of
2- (2- nmet hoxyet hyl ) - 8- phenyl -1 -
W@ e@vozgRir o- 2H pyran- 4-yl met hyl ) - 1H i m dazo[ 4PGF/U$IH06/048017

oline as an off-white solid, np 5 204-208 C. 'H NMR
(500 MHz, d6-DVBO) 8 9.15 (s, 1H), 8.44 (d, J= 1.9,
1H), 8.23 (d, J=8.9, 1H, 8.00 (dd, J= 8.8, 1.9,
1H), 7.84-7.83 (m 2H), 7.56-7.53 (m 2H), 7.45-7.42
(m 1H), 4.66 (d, J=6.9,2H), 3.92 (t, J= 6.6, 2H
3.83 (dd, J=11.1, 2.5, 2H), 3.30 (s, 3H), 3.26 (t,
J=6.6,2H), 3.19 (td, J= 11.7, 1.9, 2H), 2.28 (m 1H),
1.58-1.54 (m 4H); 13C NMWR (125 MHz, d6-DWVSO) 8
158-BromiA4- imétﬂ@xﬁ:,th)fl)ﬂ@ (Ehtral@&roOzH:l;i_Sﬁaxﬁmyl&%ﬂ@l) IH-
130.9, 10 129 127, 127.2, 125.7, 118.5, 117.

1m1d6@[§ 5- @guypohgg (q_ 60gg1 f8 ngrgo@ wgg:oglp e§7w1&h 4-256tgylph%xpalporomc

acid g@t@g fi o1g %%%E@Ql&gg - tgé géig&)al xgethz)a o?ﬁxaﬂgxeﬁlésﬁm . The

Found

15
crudg prgluctwap belﬁ% BrRgrop Iz‘PLQ (ﬁ%ucn @ﬁy@pwwvyuh 3 gradePnt of 0-20%
CMA gt]t‘ gltnjlloﬁ&iﬁl nemﬁ# ?We%ﬁ:ét}%ﬂ&&«%i:b ;l'%ﬁ thifte 19126%; rAECE/stalhzed from

boiligg Bexanes2tlfyl-agetatedR) aalhy isplated bmﬁdtaartm wgah%wth oll hexanes,
| i i 6
and 4 40 Jc 10 Bl D 419586 41 2 GLAUARL AR S Gy tpticF-1-
(tetrgtydp@-2¢{-pgranst-pndthylxd tbndldago[ﬂé-t]qmr@éme asbn ot wbide odlid, mp
| - Th i fi
150- 53208, oty oty Sl g FE S i afi o~ 55,08 820 @
J= mh H)) 7§9ﬂ @ﬁlwe:rm 1.9 m?vme(da.élﬂf Bbf zrgglﬂl L 3BNd5 01+ 0.9, 2H), 4.64
IS Nateria was recrystallize om ilin ro
(& Tacefar (4Bl ey = 6 8cA 142 0 S 2D Pt s-70,
2H),?§i§j(@g$pw.6,aﬂ?}, alRy, (s,azﬁ), 2255 @k, B9, als499a S =Q 20, av4, 9¢D), 1.47
(m, ZH]; @NMBO@H@MH%%PMS@}%M%W%} M3(3,dB7 &y dr8-137.1,

136. gﬁﬁmgf‘{h'e(ﬂ% A z@?‘ *ié‘ﬂolgk §g14f§?:6,q[1%jﬁ%&qgéﬁokh§5@§ $418 29,9,
27.4¢80.D)VBOpL. 8aked Far @55H24Nj€l)2r 641 %;d, 7963;N,6,0.11. Hjourgl: 13 75.02; H,

“81-, WD 2007/ 075468
692P%:I'/1§J§3006/048017 8.02 (dd, J =8.8 1.0, 1 H, 7.87

(s, 1 H, 7.82 (dd, J = 7.6, 0.9, 1H),758(t,J=

7.9, 1 H, 7.50 (d, J = 66(d J = 5.1,

2H). 3.91 (t, J = 6.6, 2 xa’%plg;w = 10,7, 2H),
3-[2-(2-Methoxyethyl)-1- (tetrahydro-ZH—pyran—4-ylmethyl)—

1 H-imidazo{4,5-c]quinolin-8-yl]phenol

ﬂ

N O/
N* N\

G S
e

8-Bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-
imidazo[4,5-c]quinoline (0.60 g, 1.48 mmol) was coupled with 3-hydroxyphenylboronic
acid (0.25 g, 1.78 mmol) according to the general method of Example 14 Part B. The
crude product was purified by prep HPLC (silica gel eluted with a gradient of 0-30%
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3.30 (m 3H), 3.2.7-3.21 (m 4H), 2.29 (m 1H),
1.58-1.51 (m 4H); 13C NWR (125 MHz, d6-DVSO) S
wa2®787548814. 6, 143.5, 142.1, 136.7, 136.4, 133POI/US2006/048017
133.1, 130.9, 127.6, 127.1, 5 125.9, 125.5, 119.1,
117.6, 69.7, 66.4, 58.1, 50.0, 35.7, 29.9, 27.4; Anal.
cal cd for C25H26N302C1: C, 68.88; H, 6.01; N, 9.64.
Found: C, 68.80; H 5.84; N, 9.41. Exanple 16 {
3 [ 2- (2- Met hoxyet hyl ) - 1- (t et rahydr o- 2H pyr an- 4-yl net hy
- 10 1 Himdazo[ 4, 5-c]quinolin-8-yl]phenyl)

CM%‘?'EQ%“’J’%NPE'P i byl colie, Thinmatesial e serypfized rom

boilimg tekhanp! 20HnL) nisolaed[by, fAtrefiopi weshed evith0cddd ethandl, 46d dried at 60

o I jth 3 15
¢ t%d%‘%m&%%ﬂ%ﬁ%WWm@% -fetrghstio G Hpypa-dinigethyD-14-
1m1daz®[@1[5dbmmdlui-$k@'l]gﬁékﬁﬂ ab anetihwrite 6dlid OaRIRES @-239 °€ar’H MMR (500

MEg eSS &1 ulP i (ortoB 8 ot 119, 820 (& 7= 8.5, 18D,
7. 920(tih0.79f305 .9 1P HA ¢ eJd317'8' 9%1?,,0%?%&‘959'9' i’Ht) Tﬂé‘g J=22,1H),

was recrystallized I’I'i ng"acet’oni t
6. 83((21@, -fn*:)7 %ilsdl e d- G@y(df-! Ft7r Q2N 3. Mds ed 6.602HD, 183 (1, /= 10.8,

d t CL d f _
2H), 3‘?? grﬂt %ﬁ?mf% gt hé)&/ ;7)6911)5‘ &%O(t 7L917 9¥Hh92 2344 . A 54 (qd, 7=
12. 9( 8.5t 2HDyF 1242 @ly,r%ﬁ) JPC/NIVER (129 MEEE, idgiDiaIS o)) 8, 65800, 5B 18, 144.2,

a3 8- PRI, B sl L5 50LIP s

69.7866.2, $8l1, 50.1739.8629.897.4;80@3. datkd £bF (Bs13,,NL6) s 085000: C, 71.16;

* ngld N g o . Mgl Rigdhy o7 (5 (5275 71 ©

,526(t J= 5.7, 1H), 4.62 (d, J= 6.3, 2H), 4.60
(d, J= 5.7, 2H), 3.91 (t, J= 6.6, 2H), 3.84 (d, J=
11.3, 2H), 3.30 (m 3H), Bxemwled23 19 (m 4H), 2.29
(g]@ Aﬂwhl&rcﬁﬁxesyﬁ-& g%et‘ﬂlbl)%et%ﬁ 7%%208 M?Zp}irgxg 43\(&%y1)
133.0, 130.9, 128. 91H1129d@zo[@,§'5¢1@11nglzxse5 125.2, -82
WO 2007/ 075468 PCT/ US2006/ 048017 118/4 117.7, 69.7,
66.5, 62.8, 58.1, 50.1, 35.8, gp 8, 2754; Anal . cal cd
for C26H29N303: C, 72 3¥: 821 ; N 9.74. Found: C,
72.57; H 6.61; N, 9.68 e 17 5 |
2- (2- Met hoxyet hyl ) - 8- (4 ny\)-1-(tetrahydro-2
H pyran- 4-yl net hyl ) - o

8-Bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline (0.60 g, 1.48 mmol) was coupled with 3,4-dichlorophenylboronic
acid (0.25 g, 1.78 mmol) according to the general method of Example 14 Part B. The
crude product was purified by prep HPLC (silica gel eluted with a gradient of 0-20%
CMA in chloroform) to provide a light yellow solid. This material was recrystallized from
boiling acetonitrile (20 mL), isolated by filtration, washed with cold acetonitrile, and dried
at 60 °C to provide 357 mg of 8-(3,4—dichlorophenyl)—2-(2-rriethoxyethyl)-1-(tetrahydro-
2H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline as an off-white solid, mp 192-195 °C,
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1 Him dazo [4, 5 -c] quinol ine N N>O NO

8- Br onp- 2- ( 2- net hoxyet hyl ) - 1- (t et r ahydr o- 2H- pyr an- 4-yl
woreaohprpesd H 10 i m dazo[ 4, 5-c] qui noline (0.60 BCT/LIS2086/048017

nol ) was coupled w th 2-net hoxyphenyl boronic acid

(0.27 g, 1.78 nmmol ) according to the general nethod of

Exanple 14 Part B. The crude product was purified by

prep HPLC (silica gel eluted with a gradient of 5-30%
"CMA in chloroform) to provide a |ight yellow solid.

Thi s naterial was recrystallized fromboiling

oG R pRISbRES 20 T Rt St p e s,

sosgfg\éziﬁ P %(madaf.f 85 1.9, lH) 786(de 8.2,2.2, 1H), 7.80 (d, J =
-nethoxye

8.5, l(meeﬁér(«,:‘dfoﬁzmé«pr amxyi nééh#l? i ﬁ%nféa%[‘)ﬂ%)a - 31,
3 27-?,383%3?1)? 89%%?!? £58 Q' S(ﬂ(m h): 1@51\11@1& (‘1325 M‘HN\E—DMSO) 8

154.00 Hi#4.7814%6( t40.6,J136.8. 185 31 lB{} 0, 173 9, T(Zﬂdl 15]31;9 83@ 6 12952 127.3,

125.4 1@'5’21ﬁ3§ éé"gosqla 541 508&23‘% 6, &H)'?P 27k g\n(aﬁtcﬁacd‘]fof

CosHEN,O4CBS (€,053.83;3H,75.36; 1249.93.3Faund; t C, 8365, 1, S0 N, 82@
3.83-3.81 (m 5H), 3.30 (m 3H), 3.25-3.19 (m 4H),
2.29 (m- 1H), 1.56-1.32 (m 4H); 13C NMWR (125 MHz,
d6- DMSO) 6 156.3, 153. 6, Exdhple23143. 0, 136.4, 136.0,
133, 0, 130.8, 7,.129.4, 129, 3 21,

ol uigmpphshyl) P Cpmedisyéiy e ghyfiro RaT-gytafyyimethyD)-
35.7, 29.7, 27.3; ¥Mahidesj4sici@inddaeH29N303: C,

72.37; H, 6.77; N, 9.74. Found: C, 72.14; H, 6.63; N,
9.54. 25 -83 WO 2007/ 075468 PCT/ US%606/ 048017 Exanpl e
18

2- (2- Met hoxyet hyl ) - 8-

N
Syl phenyl ) - 1- (tetrahydro- 2H
-pyran-4-ylnmethyl)- 1 m dazolA7R-c]quinoline N N> O
N\,O 5 o
8- Brono- 2- ( 2- net hoxyet byl ) - 1- (t et rahydr o- 2H- pyr an- 4-yl

methyl)-1 H ‘

8-Bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline (0.60 g, 1.48 mmol) was coupled with 4-fluorophenylboronic acid
(0.25 g, 1.78 mmol) according to the general method of Example 14 Part B. The crude
product was purified by prep HPLC (silica gel eluted with a gradient of 0-20% CMA in
chloroform) to provide a light yellow solid. This material was recrystallized from boiling
hexanes/ethyl acetate (20 mL), isolated by filtration, washed with cold hexanes, and dried
at 60 °C to provide 267 mg of 8-(4-fluorophenyl)-2-(2-methoxyethyl)-1-(tetrahydro-2H-
pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline as an off-white solid, mp 181-184 °C. 'H
NMR (500 MHz, ds-DMSO0) 8 9.15 (s, 1H), 8.40 (d,J=1.9, 1H), 8.21 (d, /= 8.9, 1H),
7.98 (dd, J = 8.8, 1.9, 1H), 7.90-7.87 (m, 2H), 7.40-7.36 (m, 2H), 4.65 (d, /= 6.7, 2H),
3.91 (t,J= 6.9, 2H), 3.82 (d, J=11.3, 1.9, 2H), 3.30 (s, 3H), 3.26 (t, /= 6.7, Zﬁ), 3.18 (td,
J=11.4,2.2, 2H), 2.24 (m, 1H), 1.56-1.44 (m, 4H); '*C NMR (125 MHz, d¢-DMSO) &
163.1, 161.1, 153.9, 144.3, 143.2, 136.7 (d, J = 36.4), 136.4 (d, J = 3.9), 133.0, 130.9,
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I m dazo[ 4, 5-c]quinoline (0.60 g, 1.48 mmol) was

coupl ed with 2-nethyl phenyl boronic acid (0.24 g, 1.78
woneip7aexording to the general nmethod of ExanptBU$2006/048017

Part B. The crude product was purified by prep HPLC

(silica gel eluted wwth a gradient of 0-20% 10 CMA in

chloroform to provide a |light yellow solid. This

material was recrystallized from boiling

hexanes/ et hyl acetate (20 nmL), isolated by filtration,

washed with cold hexanes, and dried at 60 Cto

129.%{,?1%'_9‘:& ﬁg%g?@{;) 11Z.6. 3158 6yt 51701 §97: 664, 58.1,50.0,35.7, 29,
27.4{ ARAI 8klydl Fer-CEHRINEF 4G MesshH, b-A5HN, Todez dodnd: <, quis; H,
oline as an off-white solid, np 180-183 C. 'H NMR
5.98(NoB 9%z, d6-DMBO) 6 9.17 (s, 1H), 8.17 (d, J= 8.5,
1H), 8.15 (d, 15 J = 1.9, 1 H), 770(dd J = 8.5,
1.6, 1 H, 7.3 8-7.30 (m_4H), 4.55 (d, J = 7.3,
21-1), 3.90 (t, J = 7.0Expmpledg1 (dd, J = 11.4,
3.2, 2 3 16
G2 z')z g%iéﬁllsléﬁ%d) ?(ge‘ﬁaﬁ%%o‘]zﬁ graﬁr-4 %H)aetﬁ?l) ®
(qd, J= 12 0, 4.4, mmlqaz@mi-dml(whnezm 13C  NWR
(125 MHz, d6-DMBO) S 153.8, 144.3, 142.9, 141.0,
139.2, 136.6, 134.9, 132, 2, £%§EEE> 129.99, 129.95,
128.1, 127.7,-126.1, 12877 69.7, 66.4, 58.1,
50.0, 35.6, 29.7, 20 4 B 2; Anal calcdfor
C26H29N302: C, 75. 15; .03\ .11. Found: C,
74.84: H, 6.98 N 10°98. Exanp e @9
2- (2- Met hoxyet hyl ) - 8- ( 3- met hyl phenyl ) - 1- (t et rahydr o- 2H
-pyran-4-ylnethyl)- 25 IHimda' zo[ 4, 5 c]qui nol i ne -84
V\D 007/ 075468 PCT/ US2006/ 048017 N
distshydrodstRepet-timgthylquinelingn, 6r43a1med§lr2érg,&6ﬂ mmol)
was E@Jct&ﬂ' With cdlo @9@3&%@@@ Eiy[‘%lt nesq Qm%]? Bnd &reﬂgycnzed

was TCo pheny bor on acl

acco(qbngllo gxe gnm? mﬂt}@gd efdexanalp lﬁd Ragt €h\§1r@dﬁ“eﬁenralwdr¢ra H-pifran-4-
ylmégfjgga;ﬁ@% fardmﬁmelp%e% SC etf%&g%g;%%@m ified by

of 0-20%
ylmeTivi) (156 Jodgphdh pridined3 4-dlapnm'/ ankbcysplbprgbylayﬁb'l d!/lmédd: indlieu of 3-

e e oS SR AL A Mg Vi o0
isolatedsbie filtvation, aval d'aﬁfeﬂa;nqsennaﬂydwd‘r MaBEand @/afér.t @’he resulting solid
was géc?)\élsltg}gxgéfg;gggxtg:h%}oilyg gg)fagn_e#g{l% 'r‘iﬁ%‘étﬁ;ﬁ?‘i ml), isolated by filtration,
waslﬁdcb@ﬁﬁbymrl&x%spyﬁ(ﬂﬂnéd yd SIBTd’Jyd prol/ktel 3T2dag @f 4. 5- €] qui n
(cycPopro lr%%th%rli]) P(tetr\zlmyéro fﬁ-pyran—érlr-r})/lmethyl) 1 H-imidazo[4,5-c]quinoline as
an off-white solid, mp 190-193 °C. "H NMR (500 MHz, d¢-DMSO0) & 9.16 (s, 1H), 8.35-
8.33 (m, 1H), 8.15-8.13 (m, 1H), 7.72-7.67 (m, 2H), 4.53 (d, J= 7.3, 2H), 3.79 (dd, J=
11.1, 3.1, 2H), 3.13 (td, J=11.7, 1.9, 2H), 2.95 (d, J = 6.6, 2H), 2.12 (m, 1H), 1.48 (qd, J
=12.6, 4.1, 2H), 1.43-1.35 (m, 2H), 1.34-1.27 (m, 1H), 0.58-0.54 (m, 2H), 0.32-0.29 (m,
2H); '*C NMR (125 MHz, d-DMSO) 6 155.7, 144.3, 144.0, 136.4, 133..0, 130.3, 126.46,
124.40, 120.7, 117.5, 66.5, 50.0, 35.7, 31.4, 29.5, 9.2, 4.7; Anal. calcd for C;0H»3N30: C,
74.74; H, 7.21; N, 13.07. Found: C, 74.51; H, 7.48; N, 13.11.

Example 25
2-Methyl-N-(tetrahydro-2 H-pyran-4-yl)-1 H-imidazo[4,5-c]quinolin-1-amine
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10 138-141 C. 1H NWR (500 MHz, d6-DWVsO) 89.14 (s, 1H),
8.41 (d, J=1.9, 1H), 8.21 (d, J = 8.5, 1H, 7.99

W@ oah7/0%4688.8, 1.9, 1 H, 7.63-7.61 (m 2H), 7PdRUS$1006/348017
=7.5, 1 H, 7.25(d, J =7.2, 1H, 4.62 (d, J= 6.0,
2H), 3.91 (t, J=17.0, 2H), 3.85 (d, J=10.7, 2H), 3.30
(m 3H), 3.27-3.21 (m 4H), 2.40 (s, 3H), 2.21 (m
1H), 1.57-1.52 (m 4H); 13C NWR (125 MHz, d6- DVMSO) S
153.8, 144.2, 143.3, 139.9, 138.3, 138.1, 136.6,
133.0, 130.8, 129.0, 128.4, .15 128.0, 125.6, 124.3,
118.5, 117.6, 69.7, 66.4, 58.1, 50.1,
35.7,29.8,27.4,21.1; ARa lcd for C26H29N302: C,
75.15; H, 7.03; N, 10.11. : C, 75.25; H 6.92; N,
10.00. Exanple 20 N
2- (2- Met hoxyet hyl ) - 8- t hylipRenyd) -1- (t et rahydr o- 2H
-pyran-4-ylmethyl)- 20 1 Himdazef{4,5-c]quinoline N

Part NO N O -85 WO 2007/075468 PCT/ US2006/ 048017

4. Br ono- 2- (2- met hoxyet hyl) - 1- (t et rahydr o- 2H pyr an- 4-yl
ma@tlﬁéla) akettd doid @B %a@a@]iéldltdl@ lslllspemﬁﬂn 6ﬁ2gnetﬂyl4BH-1m1dazo[4 5-

was coupled with 4- th henyl b
clauipoi-gning H0 P o Brasger g I EOgRHER » FHY “aF
obtaﬁg@n’@lﬂ:@al%rf 3L pyRan- e Q.89 A€ 2D QQﬁHﬁ)‘l) Wesadaed) thedeactmn
prep HPLC (SI l'ica gel el uted wi th

mlxtmemplm yndermREFageB ot i 3t laﬁt %S eT‘PeoW’g‘eSS of
the r&etibf wa }E Fﬁ‘écﬁﬁﬁ/ ﬁPL‘@SAF@PB Hﬁ?@iﬂe ré&dioh RN s RBoled to
exanes cetate (20 nl), 1solated byflltratlon
arnblmtsumwewtum, ) noitealiedi 35% sadidntearbenate s@ptien {1 mL), and then
conc%(t?a;écﬁj GnﬁAQe&e{?:ﬁalfp)resgur(es Tn}%a rﬁilldge was Ipartltloned between chloroform (40

mL) @n@mmda ;DH Theraaganic yayes way mashml $emu§ratza5{mwah atfgi (R0 mL)

and S5 051 A RRRG M by, A, 0 Roecnicclf¥Rcer

reduddd) preEsuZé)tc( ptowdﬂ: 2=828g &f 2£Imbﬁ1yl-N -@arahydro-4 H=p8as-4-ylidgne)-1H-
abadlys-dighahd H?ih735(d J=7.9 2H,

imidgz ]8“‘“5’ ngl ﬁ.mmfl%s ahgelidy " T3-"60 9, 2H). 3.83 (d,

Pan &= 12. o, 2, 3.7 (s 3H) 3 25 (t, J= .0 oH) |
1. mséagon gf_thi ?wéenq{ ﬁzpm %t A iz ﬁ%@ ?n% )'Hl éllt?t 1 (40 mL)

was CHifled Mrian 1&67&1Md1&n1ﬁﬁoﬁydrﬂc¥b4(0]7 641g4 302 mixﬁ)T) @as added in
137. 3, 137, 15 136.6,_133.0, 130.8, 12 , 7.0

portipns oger am@'lqsf ofppy pirutess gThe reggtion miguke gl ",W%é%’)’d“m to

amb?c%t te%npergtare"'@veg Q. '{I)%no&\'aml .5 Relrs dThe Eea@ﬁ@ﬁ'?rﬁkﬁ@@wagquenched by

10.11. Found: C, 75.02; H, 92
slowﬂy ac_m)nggaturated ammonium chioride solution (5 mL) and then concentrated under

reduced pressure. The residue was partitioned between chloroform (75 mL) and 10%
sodium carbonate solution (20 mL). The organic layer was washed sequentially with
water (20 mL) and brine (20 mL), dried over sodium sulfate, filtered, and then
concentrated under reduced pressure to provide a tan foam. This material was
recrystallized twice from acetonitrile to provide 308 mg of 2-methyl-N-(tetrahydro-2H-
pyran-4-yl)-1 H-imidazo[4,5-c]quinolin-1-amine as tan crystals, mp 209-211 °C; 'HNMR
(300 MHz, DMSO-ds) 8 9.07 (s, 1 H), 8.90-8.87 (m, 1 H), 8.12-8.07 (m, 1 H), 7.70-7.65
(m, 2 H), 7.28 (d, J=2.2 Hz, 1 H), 3.83-3.79 (m, 2 H), 3.52-3.42 (m, 1 H), 3.29-3.20 (m, 2
H), 2.68 (s, 3 H), 1.66-1.42 (m, 4 H); B3C NMR (75 MHz, DMSO-dg) § 152.5, 143.3,
132.7, 132.5, 129.0, 126.2, 125.2, 120.7, 116.5, 64.5, 55.4, 30.2, 12.6; MS (APCI) m/z
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Exanpl e 21 20
3-[2-(2-Met hoxyet hyl ) -1-(tetrahydro-2H pyran-4-yl net hy

WO 200707368 m dazo[ 4,5 -c] qui nol i n-8-yl]phenol NCINIS2006/048017
8- Brono- 2- ( 2- net hoxyet hyl ) - 1- (t et r ahydr o- 2H- pyr an- 4-yl
methyl)-1 H 25 i m dazo[ 4, 5-c] quinoline (0.60 g, 1.48
nmol ) was coupl ed wi th 3-hydroxyphenyl boronic acid
(0.25 g, 1.78 nmol) according to the general nethod of
Exanple 14 Part B. The crude product was purified by

263 B s orab Pl PEnTlbatlor o427 B 1194 Foumd: C,

67.85 M y.af.a¢Mo.i2 provide a light yellow solid. This
material was recrystallized from boiling ethanol (20
m.), isolated by filtration, washed with cold ethanol,
and dried at 60 Cto prgy&g[slel@ ng of
&12 (2- et hoxyet hyl ) - 1- (tetrahydro- 2H- pyr an- 4- yl net hy
2-(§ pwmtﬁhybabld[maby@pqaﬁmarw )qufpﬁéﬁ@ovbé-caﬂwnohn-l-amme

off-white solid, np 256-259 C. 1H NWR (500 5 MHz,

d6-DVBSO) 8 9.61 (s, 9.N4 (e; H, 838 (d, J =
1.6, 1 H), 8.20 (d, N , 7.92 (dd, J = 8.5,
1.9, 1 H, 7.32 (t, N1 H723(d J=17.9 1
H, 7.18 (t, J = 2. % d, J=7.9, 1.5 .
H, 4.62 (d, J= 7. 3.9 t,©J= 6.6, 2H), 3.83
d, J=10.8, 2H), 330(m 3H), 3.25 (t, J=6.7, :

1
(
2H), 3.20 (t, J= 11.3, 2H), 2.25 (m 1H), 1.54 (qd,
12

L S o b 15 3 o

a:mnbaﬁas%r&ﬁ&e@ adadditg k3 thelgeneral method of Example 25 usmg 2-
(eth%cg?rfthé%—?{glrééZ@gw %éc]gumgl]?'é 483.1%\%% 1% llétal gg-xpst?)yl -1H-imidazo[4,5-

c]quﬁ?eﬁ'ﬁ'zﬂ N%@@e Wl@crﬁ@@pro@ucﬁ@asl&crystﬂdl1§ed5f?om|\icet8nﬁﬁle to provide 415

mg q;‘zc@tmmma@bﬁemyﬁrw(fzpmﬁox%tfﬁmda&oEét ‘?]HHWHP'I'
amlr%ue}%r% R 4 RF%IWHMH%:O &, H NNIR3300 Mz DMBI0-d;) 5 9.17 (s, 1 H),
897894(m 1 H), 8.15-8.12 (m, 1 H), 7.73-7.70 (m, 2 H), 7.30 (d, J=2.2 Hz, 1 H), 4.85
(s, 2 H), 3.85-3.81 (m, 2 H), 3.68-3.59 (m, 1 H), 3.67 (q, J= 7.0 Hz, 2 H), 3.25-3.17 (m, 2
H), 1.68-1.42 (m, 4 H), 1.18 (t, /= 7.0 Hz, 3 H); '°C NMR (75 MHz, DMSO-dg) 8 152.5,
145.1, 144.6, 133.7, 133.5, 130.1, 127.6, 126.4, 121.9, 117.7, 65.9, 65.6, 63.2, 57.0, 31.1,
15.4; MS (ESI) m/z 327.28 (M + H)*; Anal. Calcd for C1gH2N4O;: C, 66.24; H, 6.79; N,

17.16; Found: C, 65.92; H, 6.90; N, 17.19.
Example 27

2-(Ethoxymethyl)-1-[(2S)-tetrahydrofuran-2-ylmethyl]-1 H-imidazo[4,5-c]quinoline

4

\>_/O
R
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Cl C  8-Brono-2-(2-nethoxyethyl)- |
-(tetrahydro-2H pyran-4-ylnmethyl)-1 H 20
w0 pdodazaapst, 5- c] qui noline (0.60 g, 1.48 mmol) wWeGST/US2006/048017

coupl ed with 3, 4-dichl orophenyl boronic acid (0.25 g,

1.78 mmol ) according to the general nethod of Exanple

14 Part B. The crude product was purified by prep

HPLC (silica gel eluted with a gradient of 0-20% CVA

in chloroform) to provide a light yellow solid. This

material was recrystallized fromboiling acetonitrile

(20 nm.), isolated by filtration, washed with cold
Pal’t-"‘acetonltrlle and dried 25 at 60 Cto provide 357 ng

Uréder a a-u %en at osphere trlethglamme (2.51 mL, 18.0 mmol) was added toa
orophenyl) met hoxyet hy I)-l(tetra

suspeoSIOQ Hfﬁyn*mr043-}aitrmlumqh)nﬁ L8718 aa??dpmoésl s dieh! ﬂmmqﬁ'éanéé?’o mL).

T

(1.02(sL, 2. 891)11m81) 48s (added =The BactiorHyvas gllogeq tp slgwl)gwgrm ig-pmbient

tempiragxé % %'mg]nt 2%‘%5 %QIBD &é)ré q% géﬁf g%nécj bl‘tvgeeg chFDr '_Borm (30 mL)

and vﬁatﬁé‘(fz() L) =Tle drgaflid)layd v@ib washed secﬁleﬁ’;lalm—Wths;vegg' @@ mL) and

brinc 30 # A et FhirfEd ooy, i Bl ppfit plpguced

press&re&oikﬁévﬁe 2136 éf 3-1dB0-B/-[(24Btefrah &6 fian 3PN thyl BRuMhlin-4-amine
ﬁl 131, édl?;l 0, 130.6, 129.2, 127.3, 125.4,
as a yellgwporangesalid.9 7 ' 66.4, 58.1. 50.0, 35.6, 29.09.

PartB7-4; Anal. caled f or C25H25N302C12 C, 63.83; H

5.36;. N, 8.93. Found:
%lﬁﬂplém;_(gl qg@bon (024 ¢ o?S‘V% was addle_ld t05a (s)glutlon o? the materlal from

Part & 1ﬁ‘écérthfN&Rh 60 Yxlﬂ),)' zﬂ(ezmimﬁﬂé%é%lﬁwd)mﬁef hdrbadty seSsud (50 psi,
an- 4- hyl )- H i m dazo[ 4, 5-c] qui nol.ine N I
34 X\ﬂ-@% Pay for 4 hours The reactlon mixture was filtered through a layer of CELITE
ﬁlterﬁa&@{%to r‘?wezﬁl&fr JIRL Q&?fﬁxtsga’ Lv}th]acétbﬁftﬁmmh@fhﬁh‘lé Als éieé(r' The
Im

azo c] qui nol i ne .
ﬁltrammas) cmsn@daé |uedeweclhceql nrmsrmtprmﬁwds &Qﬁqg @f 8(?:1[@5)-

2 r nmet hod of
tetmg ﬂﬁ‘\'%“ %11%‘%&%5 ‘i’l‘él%%,ﬂ e lti|olr8(§}<%I%t s pur| fied by
Partﬁrep HPLC (silica gel eluted with a gradl ent of 0-20%

{fﬁﬂ $ hl 2 (Q f3grmni i1 g{r&%{l NE e%d{iédgﬁ)t P{l&YVoistﬂE nfhterial from

S was recry Fom b
Part B (2.08 g, 8.55 mmol) in dichloromethane (45 mL). The so]utlon was placed under a

nitrogen atmosphere and chilled in an ice water bath. Ethoxyacetyl chloride (1.10 g, 8.98
mmol) was added dropwise over a period of 2 minutes. The reaction mixture was allowed
to slowly warm to ambient temperature. After 1.5 hours additional ethoxyacetyl chloride
(0.50 mL) was added. The reaction was stirred for 30 minutes and then concentrated
under reduced pressure to provide the intermediate amide as an orange oil. The oil was
dissolved in ethanol (50 mL). Triethylamine (3.58 mL, 25.7 mmol) and concentrated
hydrochloric acid (2 drops) were added and the reaction mixture was heated at 100 °C for
3 hours. The reaction mixture was cooled to ambient temperature and then concentrated
under reduced pressure. The residue was dissolved in chloroform (60 mL). The organic
solution was washed sequentially with 10% sodium carbonate solution (20 mL), water (20
mL), and brine (20 mL), dried over sodium sulfate, filtered, and then concentrated under

reduced pressure to provide an orange oil. The oil was purified by prep HPLC (silica gel
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hexanes/ et hyl acetate (20 nmL), isolated by filtration,
washed with cold hexanes, and dried 20 at 60 Cto
wW@e@viotae®67 ng of PCT/US2006/048017

8- (4-fl uorophenyl)-2-(2-nmethoxyet hyl)-1-(tetrahydro-2H
- pyran-4-ylmethyl)-1Him dazo[ 4, 5-c] qui noline as an
off-white solid, np 181-184 C. 'H NWR (500 MHz,
dé-DMs O S 9.15 (s, 1H), 8.40 (d, J =1.9, | H, 8.21
(d, J=8.9, 1H, 7.98 (dd, J =8.8, 1.9, 1 H,

90 7.87 (m 2H), 7.40-7.36 (m 2H), 4.65 (d, J =

s B o S o Ayt
was tﬁlflﬁlgte@ Sith MTBE abdu24@hiL) igitidly aiambidht telnpefatiredehd(then in an

1 3C NVR (125

ice wz_pg)gbgh fgr4]4hgur 14 s0bd \A@ggso}gvg (t?gl jiirg;éo?%n]d q{%egil %11&(38 vacjum at 50
°C overmiht thbdrorde 230 of 2 &ﬁo%&gg)l}lloﬁiéﬁ&trahy%rgfuran -2-ylmethyl]-

PCTrUS2006/ 04801 23,7 129.16, 125

1 H-inpitiaz@] 4, Sralguinolige aga v@gte]_s)ohdﬁglpPZ—gﬁ °G; Iggsll‘g_IR @QO d1Hz, DMSO-

a0 §350, iy i P 5 FEREE 61 5 BRI 5 50450

(m, 2N1), 9.7914.75 (laX2 D), 8.3344.27 (m, 1 H), 3.80-3.76 (m, 1 H), 3.61-3.55 (m, 3 H),

U R TSR SR AL T £ s e

NMRIM&5 (ﬁﬁtzr Blwgbrb‘ gsh BYRan4stiyl 4y hydle)1usnol i pe.631 2473l 12617,

ine (2. I} was reacted with
121 ’h)ldde%QyG"ée,eﬁAP Th9.oH2.829.Q..20. Hil 5.3 M3 (AREID) m&ntd 2.18 (M +

e e SRR

13/621ethyl)qw noline-3,4-diamne in |ieu of
1V4- (t et rahydr o- 2H pyr an- 4-
yl met hyl ) [ 1, 5] napht hyri di ne- 3, 4- di am ne and
cycl opropyl acetyl chl ori 8gainpld28&u of 3 15

met hoxypr.opi chloride. Th rude uc .
RS HBH TR GBS furar 2 iy B AR gl auinoline
and washed sequentially with MIBE apd water. The
resulting solid was regg )l liged fromboiling

hexanes/ et hyl acetate )\}—i/sol ated by filtration,
washed with col d hexa an'l{ dr'bed at 80 C to provide
572 ng of 2-

(cycl opropyl met hyl ) - 1- (tetrahyd 2H pyran- 4-yl met hyl)
-1 Him dazo[4, 5-c]Jquinoline as 20 an off-white solid,
np 190-193 C. ' HNMR (500 MHz, d6-DMSO b 9.16 (s, 1H),

8 H?F{Egﬁyggﬁlefﬂpl) 1&?}21{3%&%9%&8%&{[}2 Jilﬁlkthyf]—flg-lﬁu@gzo(m-

c]quinoline was prepared according to the general methods of Example 27 using (R)-(-)-

tetrahydrofurfurylamine in lieu of (S)-(+)-tetrahydrofurfurylamine. The crude product was
purified by prep HPLC (silica gel eluted with a gradient of 1-20% CMA in chloroform) to
provide an orange oil. The oil was crystallized twice from MTBE to provide 2-
(ethoxymethyl)-1-[(2R)-tetrahydrofuran-2-ylmethyl]-1H-imidazo[4,5-c]quinoline as white
crystals, mp 89— 92°C; '"H NMR (300 MHz, DMSO-d) 6 9.18 (s, 1 H), 8.46-8.43 (m, 1
H), 8.18-8.15 (m, 1 H), 7.75-7.67 (m, 2 H), 4.95-4.89 (m, 2 H), 4.80-4.70 (m, 2 H), 4.34~
4.26 (m, 1 H), 3.82-3.75 (m, 1 H), 3.62-3.55 (m, 3 H), 2.21-2.10 (m, 1 H), 1.98-1.72 (m, 3
H), 1.17 (1, J= 7.0 Hz, 3 H); *C NMR (75 MHz, DMSO-dg) 8 152.2, 145.1, 144.7, 136.2,
134.2, 130.6, 127.3, 126.7, 121.7, 118.1, 77.8, 67.9, 65.9, 64.9, 49.9, 29.0, 25.7, 15.3; MS
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11.1, 3.1, 2H), 3.13 (td, J = 11.7, 1.9, 2H), 2.95 (d,
J =6.6, 2H, 2.12 (m 1 H, 1.48 (qd, J = 12.6, 4.1,
WQ@Rk07/025448- 1. 35 (m 2H), 1.34-1.27 (m 1H), 0.BSF0SHA6/048017
(m 2H), 0.32-0.29 (m 2H); 13C NWR (125 Mz,
d6- DMSO) S 155.7, 144.3, 144.0, 136.4, 133.0, 130.3,
126. 46, 25 124.40, 120.7, 117.5, 66.5, 50.0, 35.7,
31.4, 29.5, 9.2, 4.7; Anal. calcd for C20H23N30: C,
74.74; H 7.21; N, 13.07. Found: C, 74.51; H, 7.48; N,
13.11. Exanple 25

tNwl +a I
(APl g R s RN R ot o
Fom@(ﬂ'Jﬂ%ﬁDGﬁ/ﬁcﬁ&@iﬂ3ﬁ$ N/ ~CNO Part A d aci al
acetic acid (2 nL) was added to a suspensi on of
2-nmet hyl -1 Himdazo[4,5- c]quinolin-I-amne (2.00 g,
10.1 nrriol) i n acet oni tExdmapl¢29 nl) and a sol uti on

\ggs 2'5rr$rglt g yéﬂ%‘éﬁﬁbl'yrﬂ(gg?"éegc &I%?m%n vgg | aced

under as,ns;gcxeganycﬁbrmmﬂmedaezoEmﬁ-c]mamdmetrwdmcml@.l €The
progress of the reaction was nonitored by HPLC. After
3 days the reaction m xture vvagz{ol ed to anbient

t enper at ure, neutral iINEd sodi um car bonat e
solution (10 nL), and N concenyrgf ed under reduced
pressure. The resid as p rt cbl oned bet ween

chl orof orm (40 10 nd wat 10 nL). The organic

| ayer was washed sequentially W|th water (10 nL) and
brine (10 n.), dried over sodiumsulfate, filtered,
and then concentrated under reduced pressure to

pr PliidemI I BPoxide{0.430 g, 1.89 mmol) was added to a solution of 2-

(ethogm%h?@%%%ﬁ% fﬁrqn}_%p ygl@tﬂg@ 1% %rgﬁd}g%)ﬁ}%'?c]qggﬁhng (0.590 g,

1.89 ﬁﬁné‘l) $@triflucddacefic bid (HﬁttﬁIL) aThé mixtueards plac(e@ Bwrleghydrogen

pressbléq QO %dg ﬁ,ﬂ@%@ﬂ%g: a&r ?@a 913 102 353@“ eﬁ} @a&ﬂ)n’ fifkture was

dilutdd 4@ dhloroftRin (20RELPMET matmbl @dnnﬁ afd ﬁitamaehmughe layer of
reacti on m xture was all owe

CELTBRpitensens 0ol gk Wi oot wt o Sonot REIveBLting (g et

was %ﬁ%ﬁ‘lﬁ@ta&@ﬁd%mq}r@%ﬁé @Whr¥vidd di digar salowledd 6il The oil was
amoni um chl oride solution (5 nL) and_.the c{]
suspedrddnwaierddS @i the pH of the mixture was adjusted to 13 by the dropwise

addition of 10% sodium hydroxide, and then it was extracted with dichloromethane (4 x

15 mL). The combined extracts were washed with brine (15 mL), dried over sodium
sulfate, filtered, and then concentrated under reduced pressure to provide a clear colorless
oil. The oil was purified by prep HPLC (silica gel eluted with a gradient of 5-20% CMA
in chloroform) to provide a clear colorless oil. The oil was combined with diethyl ether
(15 mL) and a solution of hydrochloric acid in ethanol was added dropwise until a
precipitate formed. The solid was triturated and chilled in an ice water bath for 30
minutes. The solid was isolated by filtration and dried overnight in a vacuum desiccator to
provide 108 mg of 2-(ethoxymethyl)-1 -[(2S)-tetrahydrofuran-2-ylmethyl]-6,7,8,9-
tetrahydro-1H-imidazo[4,5-c]quinoline hydrochloride as a white solid, mp 156-159 °C; 'H
NMR (300 MHz, D;0) & 8.83 (s, 1 H), 4.98-4.83 (m, 2 H), 4.64 (d,J=2.4 Hz, 1 H), 4.54-
4.45 (m, 1 H), 4.31-4.22 (m, 1 H), 3.89-3.82 (m, 1 H), 3.74-3.62 (m, 3 H), 3.35-3.28 (m, 1 '
H), 3.13-3.08 (m, 3 H), 2.24-2.14 (m, 1 H), 2.04-1.85 (m, 6 H), 1.78-1.66 (m, 1 H), 1.18 (&,
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20 reduced pressure. The residue was partitioned

bet ween chloroform (75 nL) and 10% sodi um carbonate
w@odoaniaass (20 nL). The organic | ayer was washeRCT/US2006/048017

sequentially with water (20 nL) and brine (20 ni),

dried over sodiumsulfate, filtered, and then

concentrated under reduced pressure to provide a tan

foam This material was recrystallized twice from

acetonitrile to provide 308 ng of

2-met hyl - N-(tetrahydro-2H 25

7= Ty G0y N CLARAE, Db R € s g TolEel o) 76 1219,

79.1 96597 6787 6"4 6")50 B 2§|)Qr §78772§2§1 24, 2%1 18268 13 @Zlbw@mpblwz 316.18

™M +3HBaA31a792a(lm |t Cl‘rd);stQllSiOBO &Eb@np 59 H)u-m?zg 5, 2b6¢rFound: C,
6 1.66-1.42 (m 4 H); 13C NWR (75
>9. Smwmgg’ﬁs 152. 5 143. 3, 132. 7, 132.5, 129.0,
126. 2, 125.2, 120.7, 116.5, 64.5, 55.4, 30.2, 12.6; MS
(APCI) mlz -90 WD 2007/0 468 P / US2006/ 048017
283.04 (M + H+; Anal. C16H18N40: C, 68. 06;

H 6.43; IXI-(EﬂQ)x&AjetlEd}iﬂ]d(ZlD tetrﬁHycB‘Bﬁ.lrhh-Z@lméthyll\]—

20. 12.

2- (£ oSy REVHEFoRE L G ool st
H-|mdazo[45-c]qU|noI|n- -amine NI NGO/ NN
H CO 2-(Et hoxynet hyl )=N Netrab ro-2H pyran-4-yl) - 1
H i m dazo[ 4, 5- c] qui nolji ne was prepared
according to the gene i hod of H&nmpl e 25 using 2

10 (et hoxymet hyl)- 1H -dazo[qg_;p]qU|noI|n | -am ne in
lieu of 2-methyl-IHimdazol4, ] qui nol i n- 1- am ne.
The crude product mas recrystallized fromacetonitrile
to provi de 415

% 4(tEgﬁ)o ymetﬁ%lll))l nﬂz%& goug: hcyth \?ﬁ'j'@ ;}'lfé %9 9—%%%Ah@d%@1 H-

amn
im1dhﬂ.c’i4j§l6]qﬁ;moliﬂe NWchHﬁldMﬂzas Iﬁ)&ﬁ@edi 6nd puRfidd/ ac(c@rdiflg k) the

methidd %7( (1{%9 bk 3- ét@y%ew)f- mi(@%gakgygl?g@Z@bz?-yS&thyl]-lH—
1m1cﬁz§|§# ﬁcﬁ]lur{cmneZn H):u 032Q8ﬁ13x§1%eﬂ1371) L[@é%—téj’_ctﬁ?d{diuraﬂ? -ylmethyl]-
lH-q_mfng([fl 5- g]gulpognqquhgp{q)duc "3"65 Wl eylgasmhltqj\(]&@ g% 1% 155 °C;
! 1337 T _

H réhgxga @oo I%‘fi*égﬂ’??%é% 4, %sf’gf) 4. 96@& %9501-12 2 111? b é4 | (d, /=133 Hz,
1 HY18.49, (N5 €BSLG, 98 Blz3RH)283{4.22 (-lﬂl+], H\HB9- 3l (@mi lpr 3.73-3.62
(m, %ﬁg‘%%’%‘&‘@% p&ﬂ ?ﬁr 3.%&17-.3’;57. 60PN 245713185, FYHo2-$:85 (m, 6 1),
1.78-1.67 (m, 1 H), 1.18 (t, J= 7.0 Hz, 3 H); 3C NMR (75 MHz, D,0) & 159.6, 145.0,
144.8, 137.0, 131.4, 121.9, 79.1, 69.1, 67.7, 64.6, 50.4, 28.9, 27.7, 25.8, 24.2, 21.1, 14.4;

MS (APCI) m/z316.19 (M + H)*; Anal. Calcd for C3H26CIN30,-0.7H,0: C, 59.32; H,
7.58; N, 11.53; Found: C, 59.17; H, 7.80; N, 11.46.

Example 31
1-Cyclohexylmethyl-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinoline
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20 Exanple 27
2- (Et hoxynet hyl )-1-[(2S)-tetrahydrofuran-2-ylnmethyl]-1
woRiomoteD [ 4, 5-clquinoline N N O-/ N -91 WPCT/US2006/048017
2007/ 075468 PCT/ US2006/ 048017 Part A Under a nitrogen
at nosphere, triethylamne (2.51 ni, 18.0 mml) was
added to a suspension of 4-chloro-3-nitroquinoline
(1.87 g, 8.99 mml ) in dichloronethane (30 nmL). The
resulting solution was chilled in an ice bath and then
(S)-(+)-tetrahydrofurfurylamne 5 (1.02 nL, 9.89 nmol)
was added. The reaction was allowed to slowly warmto
anbi ent tenperature ovel ni ght . Thg’reaction m xture
was partitioned betmeeN c] of grm (30 nL) and water

(20 mL). The organi c Layer—Was mashed sequential ly
rin dried over

wth water (20 nlL) a

sodium sul fate, filtered, and t concentrated under

reduced pressure to provide 2.36"g of

3-nitro-N-[(2S)-tetrahydrofuran-2-yl nmethyl]quinolin-4-

amne 10 as a yellow orange solid. Part B Platinum on

C ar-b)ynlo(}ﬁxﬁlmghydf-z -E24metizscyathyBell H-omidazo[45 icdauinglinehuas

fro Par t OnLE g :
prepafed pesoidipg 4o Do) Mo diit gy e Lugrfherhdfetylamine
in nea of (3-@O&efal)ydrofurfurplanis: m11haet Aeadt3-oethoxypropényhshloride in
|[tered t lter

u ala CELI TE.15 fi ent .
liew cfieghypee! DRt Rl s dbesite mogiekes PG frep pLC
(sﬂlc@t'ggt él@ie‘ad\)b\ﬂﬁ a@r&hént ofhel 2% idMPchehiwsfoz o) ct? pflc{/v;ilﬂe[azdyellow solid.
under reduce pressu rovi.
The %"é’@r‘ﬁ‘?ﬁ/‘iﬂ’F@FEﬂ?‘é A WC?@mtﬂgﬂ ?}Zﬁ‘ecgf?d%ncﬁ VATHHR < {aY&n ah80°C
to prQ%ﬁ@gecg@ldhex?ﬁﬁéthﬁ ﬂ_-(l-%{éﬂyd)@euﬂﬂ) [A-infd4¥o[4, 5—7c]dulmﬂlﬂie) as white
was ad ution of the terial from

cryst@ls(mp0@9g138 °§5 HABYIR (A0 Mlémwwa%%léﬁ ln]ﬂ) 8. 31'211% 29 (m, 1
), SE-Padh. 1O L PET G AR 4 A, T80Ra LI PIBE P9 G- 6.8 Ha, 2
H), 331 &03d7). 8. 29&t MlnHma%Hadd%lc&OdpwlsH) dvet-1@4det iSdd). 1.26-

099G S B IEAFERSOL AR 1660, 1 HgPiss. 130

126.9.00i 8 Qnalo, 8t hoxyegqesyk, shb3d.6s0.64,275) 26l), 2665 M@dmi) m/z
The reacllon was stirred for 30 mnutes and the
324.2% Aeh D 5tAwepl. Caled for C20HasN30: C, 74.27; H, 7.79; N, 12 99 Found: C,

74.08; H, 7.82; N, 12.77.

Example 32
2-(2-Methoxyethyl)-1-(tetrahydro-2 H-pyran-2-ylmethyl)-1H-imidazo[4,5-c]quinoline

Part A

Under a nitrogen atmosphere, sodium azide (2.18 g, 33.5 mmol) was added to a
solution of 2-(bromomethyl)tetrahydro-2 H-pyran (5.00 g, 27.9 mmol) in DMF. The
mixture was heated to 50 °C. After 24 hours additional sodium azide (1.5 g) was added.
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30

25 under reduced pressure to provide the internedi ate
am de as an orange oil. The oil was dissolved in
we@ehanai46§ 50 nL). Triethylam ne (3.58 ni, 25. 7PemDE3006/048017
and concentrated hydrochloric acid (2 drops) were
added and the reaction m xture was heated at 100 C for
3 hours. The reaction m xture was cool ed to anbi ent
tenperature and then concentrated under reduced
pressure. The residue was dissolved in chloroform (60
m.). The organic 30 solution was washed sequentially
' % j ARdLR Qo a2bibht) temipRta@iire diluted
Adfter #_o;tﬁ oz}lh?fcfi %?l%}éém(l g%&?m)l, dr?gédwgyég]t sodi um sll?lfgfegnt e, .
with didthyletisn (9QmlL) ek filiorde e sreaniqperdion Wasgijesbgd sequentially

. ressure. t o prqyi na j i suMse, filtered, and
with WIS Q%D B SPg\é’rﬂl%é%S Py e %)Ve‘J‘lr magdEsitty 50077075468
then cHETFMHSRAGMIGA BALZed pressure tapronide Jy$ieiod At(agidometipd)ietrghydro-

in chi or, forrp to provide an orange oil. The oil was
2H-pypan 33 ¥2 &V 't h MTBE (about 40 nl) initially at

part BANbi ent tenperature and then in an ice water bath for

1h . Asoljd i sql d by [fi £ ied.

s Kokt 8550 B0 et £ 00080y om
Part %ﬁ&h&gﬂxwﬂl )Fl‘le'r_h()&llﬁ_):-\ﬁa‘stpl&bsi %mémm?g%wmmsp 15i, 3.4
X 10°®a) !oga,\ﬁf %ma ol (l>JrI %gd e rieagt_iér'gren(igt?u I WRj gﬁer%a thdugh a
layer gf é@LﬁA’rﬁ gidlr{ema%%ntH)(T’rlrlleQ'lzlﬂJ kel Rad Ahsed with 1. Mm3than@&:thanol. The

4 , 4.79-4.72 2
filtrate y@gnan@tl(amd vyitbmxt lga_agg tp grgvkdﬁ]Z.ﬁl gé)rtnl Stgf(g%'%)@r%-ghz-mran-}
ylmet%y%}i_nle %sﬁ:?%%r %gle(dﬁ. 1H, 1.97-1.90 (m | H)

K, 1.17 (t, J= 7.0 Hz, 3 H): 13C NWR
Part 125 MHz, DVBO-d6) 8 152.3, 145.1, 144.7, 136.2,

134 30, . 7 ¥ A 5-

57 & Mot -Gyl bp o bigh e Tpeth{B- (B0 02
clquifidline3das figpéel-accofding tarthe ger@gadlagethegs Qflfg‘npgmﬂg @7.using 1-
tehﬂ%%fééﬁ@ra%@?ﬁ%e&h&%&i@&h 1@9%‘%@5’)—@*)-t§§al§%r?ﬂrﬁ§yl%ine in Part A
and ﬁm@ﬁo&%m?mtﬂyy chiotide (2 Rpu bEethakyasetyl ghipnide iy PagtCy The grude

prodsit RSP IALTS LI e s 91 drediey skl O
N 1 T i
MTBEIERgiopTan iy | ST R Dol (Bt 2 byl yfflthyD-1 -
L R A A NP
ds) 5Q. tl{se htH)p B.35-2.02:(0VA Hn 8 Atk bfrar bt 6_701%-%7(/(%2 B 475 (dd, 7
=57 [}a(gﬁgvf\'afé 4,56%a81) - 18%, 510843 1), 336k 9 =96 R MYBE77-3.69
(m, 2 H), 3.32 (s, 3 H),.3.28-3.24 (m, 2 H), 3.16-3.08 (m, 1 H), 1.92-1.82 (m, 2 H), 1.50-
1.41 (m, 4 H); 13C NMR (75 MHz, DMSO-d) § 154.5, 144.5, 136.5, 133.5, 130.6, 126.9,
126.7, 121.2, 117.8, 76.5, 70.0, 68.0, 58.4, 55.3, 50.2, 29.0,27.8, 25.7, 22.8; MS (APCI)
m/z 32620 M + H)+; Anal. Caled for CoH23N30;: C, 70.13; H, 7.12; N, 12.91; Found: C,
70.31; H, 7.16; N, 13.08.

Example 33
2-[1-(Tetrahydro-2 H-pyran-2-ylmethyl)-1 H-imidazo [4,5-c]quinolin-2-yl]ethanol
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(ethoxynethyl )-1-[ (2R) -t etrahydrof uran-2-yl nmethyl ] -1 H
i m dazo[ 4,5-c]quinoline as white crystals, np 89-
W@ 2d07/07H6NVR (300 MHz, DMSO-d6) 6 9.18 (s, 1 HCT/US2006/048017
8.46-8.43 (m 1 25 H), 8.18-8.15 (m 1 H), 7.75-7.67
(m 2 H, 4.95-4.89 (m 2 H, 4.80-4.70 (m 2 H),
4.34- 4.26 (m | H, 3.82-3.75 (m 1 H), 3.62-3.55 (m
3 H, 2.21-2.10 (m 1 H), 1.98-1.72 (in, 3 H), 1.17
(t, J= 7.0 Hz, 3 H); 13C NWR (75 Mz, DMSO d6) 6
152. 2, 145.1, 144.7, 136.2, 134.2, 130.6, 127.3,
126.7, 121.7, 118.1, 77.8, 67.9, 65.9, 64.9, 49.9,
29.0, 25.7, 15.3; M5 N
PCT/ US2006/ 048017 (A 12.19 (M + H)+; Anal.

Cal cd for C18H21N302 69.¥43; H 6.80; N, 13.49;
Found: C, 69.31; H, i N, 68. Exanple 29 5
2- (Et hoxynet hyl ) -1-[(2S) -t et rabydgof uran-2-yl net hyl ] -

6,7,8,9-tetrahydro-1 H i m dazo[ 4, 5-c] qui nol i ne
hydrochloride N Np~ NHd V Platinum(lV) oxide
(0.430 g, 1.89 mmol) was added to a solution of 2 10

( A habatineoh 9+(¥‘metp(’mth1’léﬂr@?ﬂ?@b’%?ﬁrﬁﬂa‘}'?ﬂé{’mb]l} V&
imiasgBFE R @300 ) P PR Borgln APk s placed
underwndmroghy dmogppherepmdshiliasl 50 1p<swate3 ba,thx liqggn ﬁrogﬁdg(l 74 mL
of 1 I\éa ar %&ﬁjaglﬁﬁ gs{ag %or d szrrﬁgw n%)h efgf're]: %r}n Lw& a\ﬂ%%ved to
slowl@rrwbrfn {ot ailsient termpetitue dva;mghtoﬂ"he@adti‘o'ﬁ rhixkure rwagg:gn@entrated

ter ca was, rinsed dit
unde’i ‘f? “?‘? R #E‘Sp’\?/é{éd CEHRE 33#&?@% Sﬂndde?gg(gjggizlgg Vit 2 ltion of
ammBhiase h’é&l&d{ﬂl zoomiLosE ’HN9 hedsticad fm|2émf$1rs:)i $ilicTlgel (i ¢) wassadded
suspended in wat er 5m_,te H of t m xt
and the RS EB oA epeie S dr bR Ed P o e PAYEre S meteria
was lBX&’é’(péﬂtg @& pr@ﬁ‘ﬁP‘U@éblhinnV@QO @xifsiivh@dl)wintithe column was eluted with
| or onet hane Tﬂ?ﬁ The conbi ned ext r‘ﬂﬁ%q
a gfa@l@ﬂéof/\hs?ﬁe"dcw‘% hn B}Plioﬁéfo{r&'s )fra°a?l?se<&9“6%}8?lgsp68? were
combited BeorlcbhirREE qndém@dﬁ&%rbré‘ééﬁfeetatﬁ%@%ﬂé' abbﬂﬁtH foapd Ultefoam

pressure to provide a clear colorless 20 The

was itarapiith g L MO8 SR 0F Phpviel A 8Pl g5 ifatsieg by fllration
and &Fe%déx%%l 0 i GRG ‘Hq\éo\‘/en t8 p?(Nl@é 4 Q{gnaf 2- Pl-@t@:ﬁlﬂh)dﬁo@H—p an-2-

ear co orless o he O0il was conbined with dieth ﬁ— .
ylmestiyipi H-irdiBazr[¥, Sarridwaml;m?urlﬂ@ha@ﬂ ap g pficwhise pelidenyy 15 F-153 °C;

11y NRRIGE MRS BT 08438 143,'8 3628.33 (m, 1 1), 8.17-8.13 (m, 1 D),
7.71-7.67 (m, 2 H), 4.87 (t, J = 5.4 Hz, 1 H), 4.76 (dd, J= 15.6, 3.0 Hz, 1 H), 4.62(dd, J =
15.7, 6.8 Hz, 1 H), 3.96-3.90 (m, 2 H), 3.78-3.69 (m, 2 H), 3.21-3.09 (m, 3 H), 1.93-1.90
(m, 1 H), 1.84 (br, 1 H), 1.51-1.41 (m, 4 H); '*C NMR (75 MHz, DMSO-d5)  155.2,
144.5, 136.5, 133.4, 130.6, 126.9, 126.7, 121.2, 117.9, 76.5, 68.0, 59.6, 50.3, 31.0, 29.1,
257, 22.8; MS (APCI) m/z 312.20 (M + H)"; Anal. Caled -or CigHiN30,: C, 69.43; H,
6.80; N, 13.49; Found: C, 69.08; H, 6.76; N, 13.28.

Example 34
1-Cyclopentylmethyl-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinoline
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precipitate formed. The solid was triturated and
chilled in an ice water bath for 30 mnutes. The
w@ o773 | sol ated by filtration and dried ovRCTU§IW6/048017

in a vacuum desi ccator to 25 provide 108 ng of

2- (et hoxymet hyl )-1-[(2S)-tetrahydrofuran-2-ylnethyl]-6
, 7,8,9- tetrahydro-| Himdazo[ 4, 5-c] quinoline

hydrochl oride as a white solid, np 156-159 C, 1H NMR
(300 MHz, D20) 5 8.83 (s, 1 H), 4.98-4.83 (m 2 H),
4.64 (d, J =2.4 Hz, | H, 4.54- 4.45 (m 1 H),
4,.31-4.22 (m 1 H, 3.89-3.82 (m 1 H), 3.74-3.62 (m
3 H, 3.35-3.28(m 1 131§_G% (m 3 H,
2.24-2.14 (m 1 H), 2.% 5 (M 6 H), 1.78-1.66 (m
1 H, 1.18 (t, -94 VW0 75468 PCT/ US2006/ 048017

J=7.1 Hz, 3 H); 13C i (75 D20) S

159. 6, 145. 0, 144. 8,13 771, 131. 4, 1.9,
79.1,69.1,67.7,64.6,50.4,28.9,27.7,25.8,24.2,21.1,20.6
14 4 VB (APCI) mz 316.18 (M + FD+; Anal . Cal cd for

SHEHERR S e -
accorarr(gﬁbhﬁé gemdrhlyngthddd 62Rarhpler2dhystignéyctarenBylethyl duying -

hydrqf&gq:&q,gﬂnt et (r](g,l}%?d E—j—%—tletl;kﬁll)a @%r%am ICI:J 1 l'i!’ n0| | ' e crude product was

purifiéd (bgtﬁ}@ff  213: (0] yslu)icalge[l el wahraagrmmf off &M 2 @Mretghiproform) to

hyd d I
it i 0 oL s 2201 ) A0 0 o ovie 1.

1dpBAty 1B RIS cox fz: 1 29mi&dA0Q4,5-c]quinoline as amber crystals, mp
;zcsgﬁgsihox net yl)ﬁxﬁ éﬁ -tetrah drogu an- 2-

00 MiFig b A e P 806538 P8 dak 16 (m,
1 H),15§$t7hﬂ ks ﬁ% ) %ﬁlg 62P) aleR{@ahLds o1 8y ): 3>5bf(&tﬁ¥|710 Hz, 2 H),

‘Aol i me’” The produ
2.55-ar5ivincleldHAs] . 69-\Mﬁ6t(m SIOH) d,.5p.485 8, 1235) ¢;43-1 B|6|(WR2(P§X;)@ 16 (t,J=

7.0 By, § 4—1)?598 Rl Vs @4 ]ql\bf)g)o é@%?;}lq"é d143321‘§4§bf'é36 2 ths, 1307,

127. 4421,2710 hl)za $4134.046238, @gx 3§50 @4)40 8. 2@98 3481 1Sm, Ms t'ESI) m/z 310.32

™M +3H):‘i) Ax@l méqulixzsysq;c 5355; fﬂn%é%ﬁ? 1% Sﬁa found: €, 7383 1,
467 (m 1 H, 1.18 (t, J=7.0 Hz, 3 H; 13C NW\R
742']15}5% D20) S 159.6, 145.0, 20 144.8, 137.0, 131.4,
1219 79.1, 69.1, 67.7, 64.6, 50.4, 28.9, 27.7, 25.8,
24.2, 21.1, 14.4; M5 (A%p?% 316.19 (M + H)+;
Anal . Cal cd for Cl8H26C1 H20: C, 59.32; H,
[1-(Cyclopentylmethyl)-1H-imidazo[4, 5-c]qu1nolm- -yl]methanol

NZ N\ OH
N
~0
A solution of 1-cyclopentylmethyl-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinoline
(120 mg, 0.39 mmol) in dichloromethane (20 mL) was placed under a nitrogen atmosphere
and chilled in an ice water bath. Boron tribromide (0.58 mL of 1 M in dichloromethane)
was added dropwise. The reaction mixture was allowed to slowly warm to ambient
temperature overnight. The reaction mixture was quenched with methanol (5 mL) and

then concentrated under reduced pressure to provide an orange solid. The solid was

combined with a solution of ammonia in methanol (10 mL of 7 N) and stirred for 30
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7.58; N, 11.53; Found: C, 59.17; H 7.80; N, 11.46.

Exanpl e 31 25 1-Cycl ohexyl net hyl - 2- (2- met hoxyet hyl)-1
woRiomotRED[ 4, 5-c] qui noline -95 WO 2007/ 075468PCT/US2006/048017

PCT/ US2006/ 048017 N~ N> ON 1--0

1- Cycl ohexyl net hyl - 2- (2- met hoxyet hyl ) -1

H i m dazo[ 4, 5-c] qui nol i ne was prepared according to
t he general nethods of Exanple 27 using

cycl ohexanenmethylanmine 5 in |ieu of
(S)-(+)-tetrahydrofurfurylamne in Part A and

3- nethoxzﬁroplonyl chloride in |ieu of etho
minutgh Sili (3 Bawes aldedipad the mixtyroas PO%&&%‘GE X*flﬁ d%ﬂg}ced
press%@ a'ﬂe}% Or’l‘%@s Y&feriel WB@Q)a\%& B OprRfirEntc @Bluﬂmﬂ@%g of

to provide a yel | ow solid. The
sﬂmagel)u ahdvihe colwuywaaelmezlemh aigeasdientoh 180 SAYIy in| Céﬂcdﬂfjm The

fractlin%coqt%lﬁén&?roaﬁﬁrq’&g %{}x?% nr%gtﬁ%gg Ceo%lg rf?ia?é’d tgx?ir%r éezidzu(c):c[:%r prses%ure to

provifig an ofif whize aslidvhThesolid waw@madswhzqd frorg agetonigrile andidvird in a
18

vacu\&ﬂ'n OVgN & %8%C¢ % {%gznfs}_é) pg'(g' é/%dléj%g [m ng‘;_ée‘%gl’ﬁ%i‘%% 1H-

imidazo[4, 5—cﬂ’€fum@ln|ﬂ)2ry1§'n9tﬁatﬁdl as Jvlﬁteﬁzrﬁstb:lz mp 168)-17B°G1'H NME (500

MEzg DYSQ- 517 6 hFD: 20300l H, 8477815 Bt KA. 14370 (. 2
H), 5'\9?2@7@@%%%@)9 %12 5%4% A4, 96Hzlz4ﬁ344 7@@@ S~ 71382,3 H), 2.54-2.49

121.
(m, 138),8,7(30.58, (n2 7 B), 12@ 14418, 2HME. 4(zElsB<;' oF ms%zw% (125

MH@M%?@@@?%&,I 3¢ hga,i %r %%”%é'\g Sso? égé'ﬂ?%!r' 121.0, 117.6,

56.6,26aPI0e1,3R.4, 24.2; MS (APCI) m/z 282.11 (M + H)'; Anal. Calcd for C7H1sN30:

c. TEsh A A ML el ECR AL RGOSR0, 2 VL)
Under a nitrogen atnosphere, sodium azide (2.18 g,
33.5 mmol) was added to a solution of

2 (brormrret hyl)tetrahydr@xiﬂpﬁﬁ/?%n (5.00 g, 27.9 mmol)
YAnet l)fW-@uﬂ@ﬁylhﬁEIEeQﬁhSl@r&@V\g?mﬁMa&M -2H-

hours a I ti'onal " Sodi um azi d (1;
1 H-imidazo{4,5-c]pyridin-1-amine

‘ _/
g o
foa®
ﬁ\C\s

A mixture of 2,4-dichloro-5,6-dimethyl-3-nitropyridine (40 g, 1 eq), triethylamine
(50.4 mL, 2.0 eq), fert-butyl carbazate (47.8 g, 2.0 eq), and anhydrous DMF (400 mL}) was

heated at 65 °C under a nitrogen atmosphere for 2 days. The reaction mixture was

Part A

concentrated under reduced pressure. The residue was partitioned between 10% sodium
carbonate (500 mL) and dichloromethane (500 mL). The layers were separated and the
aqueous layer was extracted with dichloromethane (500 mL). The combined organics
were concentrated under reduced pressure to provide a dark brown solid: The solid was
purified by prep HPLC (silica gel eluted with a gradient of 40-60% ethyl acetate in

hexanes) to provide an amber oil. The oil was stirred with toluene and then concentrated
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-96 WO 2007/ 075468 PCT/ US2006/ 048017 After a total of
3 days the reaction m xture was cool ed to anbi ent

wao emwpersastire, diluted wth diethyl ether (90 PU)/pSHNE048017
filtered. The organic portion was washed sequentially
with water (2 x 30 nL) and brine (30 nL), dried over
magnesi um sul fate, filtered, and then concentrated
under reduced pressure to provide 3.88 g of

2-(azidonmethyl )tetrahydro- 5 2Hpyran as a yellow oil.
Part B Pal |l adi umon carbon (0.39 g of 10% was added

underrt(e B@Brf‘?‘]emﬁg& nffovﬁctéﬂﬂ@k@f!te&l‘-bﬁfy@ M (2ReilorolS, brlimtihghat

Xt ure was aced under hydrogen
nitropynidisgidyRhydsazipe¢arbaxydate gs %@?rﬁé? Son a Parr gppar at us

PaIchfor 15 hours. The reaction mxture was filtered
through a 10 layer of CELITE filter agent. The filter
cakeixtae afitersdutyli2-@-dhlarorbisimethydBraEePyridige-

yl)hydféaztit gcatqeﬁcwilsf? g@gﬁ?, OSr ﬁ&)%ﬁnyﬁ%g%bg@g 0 %2 4rfd tBRueNd (D0 mL)

lam ne as_a
was pﬁb@ﬁﬁndbalhgdmgen pPesstres0 psi, 3.4 X 10° Pa) ona arr apparatus for 16

hours 1 qul\é%ﬁgg XYt hg vx)fg %’g](e}'e%tthxaqtﬁégr aYa \/\g&'— JBERNTE ﬁité@{g@ﬁ{ﬂ )The

qui prepared accordi ng
filter dake W28 vaREd &}uhmbmadsl anfl diotdompinestiziney sIﬁhttgﬁllrm was concentrated

tetrahydro- 2H
IR O T TR e
drmetﬁ#ﬁﬁh&w—@l)ﬂpa&&m%&bbﬂylatéers|artai1 selid.of et hoxyacetyl

ride in Part C. The crude product was purified b
Part (hrep HPLC (silica gel eluted with a gradient of 1- 150/3/

CMAiReur £ 6 RF bk - éB-@nﬂl‘i@wdﬁﬁ)ra -3/6ldimethgipyridiind- oi |
was crystalllzed and then r II|ze f 0
yl)hymggpmkgﬁégtet(gtlﬁlscg, 8§ mmo? eth amine T %99 mmol), and
dxchr%ﬁﬁ%g 'E%({ﬁﬁ?st hilfdaahrahyspan?2 Htmxyaaeta} sHlomddEl)6 g, 94.9
cl qui noline_as white cryst
mmoID@&shﬂﬁe@drdmleWR SuRCclty MY 2Pt soel f%ﬁ @'&Pinwen

allowEdEB %g (a%ﬂé)ééntggmggrggu? gvé'rg g&g‘ A'cldﬁ)onayetﬁgxyacgt?/l é}ﬂbrlde .3

eq) w’h5 a8dec9ar@1 thiz redctiei mignee was stiged ﬁ)r@? lpqzurs ZTPE reactlon mlxture was

washgﬂ wl@?’%%gé(]g)@] ‘f’ﬁ*? %7—!? g%%w égyefsbé%)i‘zltécaq §n<§th%ﬁ c()H?tenzrated under
reduckd$plesstie 6 pripvide Hiee Mivide(TSrvediateDIBG m@)er@l I@& d§solved in
b5 bS50 g ] el . S g
and tB® reactién nﬁxtu&@w(a&@ﬁ‘ir&d fon2zhBR26. The pW of thp seacfipmmixture was
adjuqct:%ij‘%g 1f ‘%5 %7'3 %%M «:7(? _alrg:? & §T§|5|.8§) a 0 ’lg(g' ;%no%]mlxture was
diluted with water (300 mL) and then extracted with dlchloromethane (3 x 100 mL). The
combined organics were filtered and then cqncentrated under reduced pressure to provide
27.2 g of tert-butyl 4—chloro-2—(ethoxymethyl)—G,7-dimethy1—lH—imidazo[4,5-c]pyridin—1-
ylcarbamate as an orange solid.
Part D

Under a nitrogen atmosphere, trifluoroacetic acid (50 mL) was added over a period
of 5 minutes to a chilled (ice bath) solution of the material from Part C in dichloromethane
(200 mL). The reaction mixture was kept cool for 1 hour and then allowed to warm to
ambient temperature. The reaction mixture was concentrated under reduced pressure to

provide an amber oil. The oil was partitioned between dichloromethane (250 mL) and
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2-[1 -(Tetrahydro-2H pyran-2-ylnmethyl)- 1

H i m dazo[ 4, 5-c] qui nol i n-2-yl ] ethanol -97 WD
WQRB700AB68 PCT/ US2006/ 048017 N1 N~-OH N A BOI/US10061048017

of

2- (2-met hoxyet hyl ) -1- (tetrahydro-2H pyran-2-yl net hyl ) -
IH imdazo[4,5-c]quinoline (0.54 g, 1.66 nmmol) in
di chi oronmet hane (17 nL) was placed 5 under a nitrogen
at nosphere and chilled in an ice water bath. Boron
tribromde (1.74 nL of 1 Min dichloronethane) was

added dro The reaction m xtuyr s .all d.to..
waterdP3hmfL) méﬁﬁwﬂ%%%@éﬁ?o‘%se‘m%r"é%ﬁﬂdé“ ST forfibght | Py sodiom
carbohSRGhH Yer th taHﬁ@odé@z?yéi%%&trb@tE& ith digRlordBetUeRs(3 x 250 mL).
pressure to provide a tan solid. The solid was

The continadeatganichwaresesingentsaied pnderradificd PresShAsttR PRRYide apamber oil.
The JfFwd taxgurl\lkefgwgl% gfh?Lgl@ééatfa ®8 Pﬁ)\)i‘&“ﬁ g of ALdHI6R- B th&)grrﬂéthyl) -6,7-

was  a e mxtufe was concentrate
dimethg bl Heithigaze§ 4.6 dpyridia- F-améneasviae crysels. sThmm@thea liquoyayas

. ded iLi
purif B S B M PRS00 & Plomibiemgsh)
dlchlwaudtmptoopmmtemo gh @fﬂFdxtcbnoe?‘rsetbwmrmth}'lh@ povetbyl-15-
d d t
e R e L et
partlgji et hyl ether (10-15 nL) for 2 hours. A solid was
va ﬁ L ed bﬁg{ri)a!lttmrog% %g aégnﬁ%ﬂ 8? c%qo O\—lf—l&erﬁlg}p ; étﬂyﬁé 7-
dlme&yﬁ-lh( irfﬁ(iﬁﬁf[ﬂ@" @]g?hﬁﬁlyl-faﬁnﬂe (5.95 g, 23.4 mmol), tetrah3|1droth10pyran—4-
one G afbrmgi), Acctpis (0 U eand B ARG D o) WS heated
at refiMSfdr A8)hovrsY - ik fedctich Hlxtufd Wes eﬁlcsz?ed(tmco&l id)ambwnt temperature

-8.13
and thmccpqzcen@at&aBrlnunQer;l)sdl{.qfdl pi%sszg_agt%@(rgnglde aE&ow& qq) ’l(he 01I]was

partlé %(%@‘g%eh dichl%:?o}_x&ethﬁn@(llldé mk) 'a‘ﬁd 1@,6%06’:1%19 8%16?238 (10 mL). The
layer§ iwerd sdﬂ)pratqd 8ud {Heraqueous) layq;' \gq_s. qxt]zggte(inylﬂyﬁ}qplorq_xgghmﬁ:((2 x 100

rnL)( i‘g %Eg%pg%g%s @e&ig)?g?ﬁa%e%u@er l‘gtﬁ:cécl gge%&ué 10 prov1de a

browm(iB, Tixloid waﬁ ®uﬂ1ﬁed bs prep HPLE: (sma(gqpcj]u}emh ggacggpt(oMO -7%

meﬂ’@f‘g%,n dl\qu IS un%r:ov% ]GGZH%?%%%O %’éggﬁﬁgﬁﬁg.@zs

dim&%ﬁﬂﬂl(etraﬂydlro-twfmiopﬂahw—méddnpb-l 2L-{reidho{¢fe¢lpytidlini1-amine as a
1 imgdazo [4, 5 -c] quinoline -98 WO 2007/075468
yellgyes9lt9s2006/ 048017 "N~ | N O]

Part F

Under a nitrogen atmosphere sodium borohydride (2.0 g, 52.7 mmol) was added
over a period of 5 minutes to a solution of the material from Part E (17.6 mmol) in
methanol (120 mL). After 2 hours the reaction was quenched with saturated ammonium
chloride (40 mL) and then stirred for 5 minutes. The methanol was removed under
reduced pressure. The remaining aqueous was combined with sodium carbonate (5g)and
water (100 mL) and then extracted with dichloromethane (3 x 100 mL). ). The combined
organics were concentrated under reduced pressure to provide an amber oil. The oil was
purified by prep HPLC (silica gel eluted with a gradient of 0-6% methanol in
dichloromethane) to provide 4.96 g of 4-chloro-2-(ethoxymethyl)-6,7-dimethyl-N-
(tetrahydro-2 H-thiopyran-4-yl)-1 H-imidazo[4,5-c]pyridin-1-amine as a light yellow solid.
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1- Cycl opentyl net hyl - 2- (et hoxynet hyl ) - 1H i m dazo[ 4, 5- c]
wa@ioiorisse was prepared according to the geneP&l/US2006/048017

met hods of Exanple 27 using cycl opentyl nethyl am ne 5
hydrochloride in lieu of

(S)-(+)-tetrahydrofurfurylamne in Part A The crude

product was purified by prep HPLC (silica gel eluted

with a gradient of 1-15% CVA in chloroform to

provide a tan solid. This material was recrystallized
p (Erom n- propyl acetate to provide 1- :
art ycl opent yl net hyl - 2- (et hoxynet hyl ) - 1Hi mi dazo[ 4, 5-c] qu

i NRImiReiresf &chdiro-2r (¢ tHoxly ethig)- 695d1%t1@1-N—HeNhﬁ§lc(r5@H

MHz d
I LR JE N T T
formd® (0.9- §684 @dmolg thahiob (ﬂm].? %%d Tag%ﬂol((qs n:ifL):sz ﬂusmed vznh
nluogl_e'()n‘. % pPalladium 011 c@gb 0.5 gHjvas gddeg a(n(l thg reacf;oxe)n}_ﬁtur%was

heatehbtc) 8@)3@ %l’(?’ll?&um rem ARt \ﬂléleoz)led]tﬁina)leﬂt‘%émﬁerature
4, 133.8, 130. 127. 127. 121.5, 118.0

addltg@agamgwngun Q@'ﬂ@te @9 g) anpd)1 @" 0 @Alac}lunlgn Sar'b% ((e égi) yverg gdded,

and tﬁgl‘pt;l%isa&l%lnhllglﬂg% “é?:%h?itg@%k Féi‘hfx%r Q&hﬁﬁl}@g 3 Igéurg STH@reactlon

mixt v, coBledrtp hmbisit lamperaiyee @pféﬂmlfmmqh;mghw luawdzafz%ELITE
ﬁlter%agr,xgtt ?[})hﬁof'gihngl \M& &nXéAtpﬁE@aH@ér re&\bcealgfés%re to %Qm/\ie a clear oil.

The dil ows papiziohyd heteyh 5% $atimmdpyaeetigs {LOOHMLputhdichlprgmethane
[ [ 120 . 39 ) i I 0
002 b 6% Rt T PR sy B g0
dichloFirhéthghnd (2 >an%0 ﬁlﬁ) wahe bof;ﬂﬁxﬁed cBgamns tNBretxirga‘d aer (i sulfate,
In dic met an opWM S ‘
R A S T R A e
This W&%ﬁ&&a&r@rlﬁ%e fb@:q}ﬁégi lHPtl@(sﬂeacgel ehuted with racgradient of 0-7%
uenched w th met hano cancentra
methgholn qa@aa@aafﬂanskmre\'tcg ag?tlsv GEGH o eﬂ&eglg 5P gyeiized and
then ?éﬂrxgam%éd ﬁ%%hﬂeééemé ndiheAldelel @Rd & hi gmum at50 °C for 16

d stirred f
hours @m%ggmesﬁ eefﬁtﬁsé@wmﬁg&g - qﬁf;%g%% “SFP‘PX‘HO &\gf) -thigpyran-4-

- 19)-@3@%@‘1%?%\52%1&-{‘% b BidRR AN GRN ORL gl o @Nd/NMR (300

ure to a fine po his material was
MHz, GHASO-a)t5c8.57 (x; eH)mC(d,ohams Ha,ong) 6171 (s 2H; 3.@eld) J = 7.0 Hz,

n he, col.u (i f,
260, i fo P o ot Z 2 it e 2B b e D P el 2
2H),comdinge RO HzE SHR,VIS(BSE B (M eddy e Anpl. €atudrfor to
C6H,4N408+0.50 H,0: C, 58.33; H, 7.65; N, 17.01. Found: C, 58.18; H, 7.63; N, 16.91.

Example 37

N-(1,1-Dioxidotetrahydro-2 H-thiopyran-4-yl)-2-(ethoxymethyl)-6,7-dimethyl-
1H-imidazo[4,5-c]pyridin-1-amine
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5 provide an off white solid. The solid was
recrystallized fromacetonitrile and dried in a
wQ awoum4es/en at 80 C for 3 hours to provi de 46PemUSI006/048017
[1- (cycl opentyl met hyl ) - 1H
i m dazo[ 4, 5-c] qui nol i n-2-yl]methanol as white
crystals, np 168-170 C; "H NMR (500 MHz, DMSO-d6) S
9.17 (s, 1 H), 8.40-8.38 (m 1 H, 8.17-8.15 (m 1 H),
7.74-7.70 (m 2 H), 579 (t, J =5.8 Hz, 1 H), 4.84
(d, J =5.9 H,.2 H, 4.72 (d, J =7.7 H, 2 H),
panp(g. 54-22. 49 104(2m1 % H, 1.70-1.58 (m 4 H), 1.52-1.44
Dﬂ@@e@m g%ﬁitgogen atm'ospsheg'egn a mzix'glbré otl é?f-c(fl:louo- -{e:tl}\zo?(yml\éthtyl)-&%
; 2 L £rthi Wi - (0.00 g,
G LN R R Y N AR
2.82 pi)-and)dichlpyemethapg) (20 nilor WasI Rl oA icePasz.%Qﬁlqtf,’PefbenZ"lc

acid @x@ln% P£‘|6%‘9‘6>§6%§m1§85%s Sdded 408 the BactfonRixthbe vias #idwel3o warm
to ambidnEtdroperawtd y@gl&ii’ bR @ yllldlf&@t@d that ﬂpﬁyr@p@iw@qrﬁqgm}pte after
1 hou\%g jl]%_e)(‘%:\izc%o% &a}slrtﬁn g gé?r[g%Agg%]ﬁ]H%{iéﬁgE ;x)r%alteria@.ml‘ﬂg b Nabtion

mixtBedwatctimbined, viastiedrsithyd% Sodiun opponate.rad(then epnepntrated under

oG SRR 12 b8P Ty SN bbb o
thiopYBh-4-§Ba2 Eethaty BEhA) G Tidimethyl-1 Hogedami#b sppwidinfleamine as a

’ htdays. Tp reaction m xture was concentrated under
1 PENGE SR Pr essure. The residue was partitioned between

Part %ggoosggi) um h25I carbonate (500 nlL) and dichl oronet hane
m). The layers were separ ated dthe a
| afapixfers Oé%rqh_é%mei&(wlrﬁoaidé’?ﬂt{ﬁ\%éfﬁa'ﬁ&ﬁé‘OPSE%"%&& '§Fhe
(ethogc?m%mmis OL SiaIRg- 1 VEHRIacOACRPlpyaidad 1 Ladas (6.8¢UC2d mmol),

essure to provide a dark brown solid: The s?I | d was
ammogiun fmm(&-‘eg, Wt @mois iethaggl @) mb).andmsipane 0 mEY was
ﬂush%[l %Wﬁhoﬁggﬁ%ﬁ%ﬁga% oﬁ‘@&xfb@h?OJS ) VA6 And fhe reaction

Fovi de a er ) e oil was stirred with tol uene
mixtaredvateratabioddtG furdchours. 0Bhe acton FigtpsyEas cooled to ambient.

G SRABLPELE g J Ml S, @A o
concBhtrated ynilet radvced| présureatei prevde boxliteasadida Thegaplid was partitioned
between gl;/t?lsosdiurg rytdro%ide (100 mL) and dichloromethane (100 mL). The layers were
separated and the aqueous layer was extracted with dichloromethane (2 x 100 mL). The
combined organics were dried over sodium sulfate, filtered, and then concentrated under
reduced pressure to provide 0.40 g of a white solid. This material was purified by prep
HPLC (silica gel eluted with a gradient of 0-10% methanol in dichloromethane) to provide
a white solid (0.34 g). The solid was recrystallized from ethyl acetate/methanol and then
dried under high vacuum at 80 °C for 16 hours to provide 0.23 g of N~(1,1-
dioxidotetrahydro-2H—thiopyran—4-yl)-2—(ethoxymethyl)-6,7-dimethy1-1H—imidazo[4,5-‘
c]pyridin-1-amine as white crystals, mp 194-196 °C. "H NMR (300 MHz, DMSO-ds) &
8.59 (s, 1H), 6.94 (d, J= 1.3 Hz, 1H), 4.72 (s, 2H), 3.62 (q, /= 7.0 Hz, 2H), 3.44 (m, 1H),
3.21-2.95 (m, 4H), 2.62 (s, 3H), 2.51 (s, 3H), 1.96-1.76 (m, 4H), 1.16 (t, J= 7.0 Hz, 3H);
MS (ESI) m/z 353 (M + H)*; Anal. Calcd for C1¢H24N4038: C, 54.53; H, 6.86; N, 15.90.
Found: C, 54.54; H, 7.05; N, 15.90.
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A m xture of tent-butyl
2-(2-chloro-5,6-dinethyl-3-nitropyridin-4 5

wQ kdonpdsexi necar boxylate (39.1 g), 5% pl ati nunPORUS2006/048017
carbon (4.0 g), and toluene (800 nL) was placed under
hydr ogen pressure (50 psi, 3.4 X 105 Pa) on a Parr
apparatus for 16 hours. The reaction m xture was
filtered through a | ayer of CELITE filter agent. The
filter cake was washed wi th net hanol and
di chl oronmet hane. Thé filtrate was concentrated under
reduced. pressure to provide 32.8 g of tert-butyl
2- (3-am no-2-chl oro-5,6- 10
di met hyl pyri di n- 4-yl ) hydEaampic38 boxyl ate as a tan
SOI%EHml r CAm re of, tert-but

%tretlmdéq gawrpélfrﬂglﬁhﬁy ?/}Ja-lwl%zom 5-c]quinoline

yI)hydraZ|necarboxyIa 7& g, 86.3 mmuol),
triethylamne (18.0 ni, 29| and
di chl or omet hane (500 illed in an i ce bath.
Et hoxyacetyl chlori de 9,/94.9 15 mol ) was added
dropwi se. The reaction ur was kept cool for 1
hour and then allowed to to anbient tenperature

over ni ght. Additi onal ethoxyacetyl chloride (0.3 eq)
\/\/ail‘riaﬂﬂ@ dnhﬂplrobhﬁlafee(a(gZSISQﬁLm B6 wirolyand piytidine hytlachbride (50

g, D3 e werh S0GF L SRHER S TP ARG Q1Y S B O A pyrand-
ylm&@ﬂ?@ﬁﬁélﬂ{eeﬂ 41-{{1%‘118 q_@déml%t RPings Hf t%lﬁe‘iie RAGHINE ThB@nixture was

am de i nternedi at e. his materia di ssolved in 20

heated #arBpx farbheyrs apd &!qnmoeﬁem@@emder %haceérpwwréx ilhg residue
was (1115901%(9 in &%ﬁlo‘i‘&ﬁl&ﬁxaﬁ\@%@ﬁgﬁ @vasﬂ&gwﬁtﬂ%ve&@ta CFHeQS o iYWk Riried

was stirred for hours. p he reaction
oversosium sulfige, ﬁlmFdss&nd dhetmcomelvmtcd hy@ﬁrcécmcad ipeesaered Thadesulting
. . t
sohc?\n\?/g%&%&gé&) ?%gﬁxn{r%rhgﬁfgﬁ?ﬁfee'n Of;lg(e{grog%t%u'@engwwwﬁhovgéd td c%gl and then it
was dontentasdemdansdasedpregre The Ml of sntsisivd vas ganinglissolved in
re f r
reﬂl&&f) A Skc;emfnlg gr %I{/llgl(lj éﬁggmzcg@%ﬁﬁ%rga cri]tjeg]'giﬁt?xse/ leSQH&c? QIas allowed to
cool4 AC kol waRisohitdtbboy filttdtiph) wﬁsl%ddmmle tduetbnitride) an'dd:hmd[uﬁ,dsf vacuum

for LS Wbideoh 08 Bt AE e LB PP aSne -y o
1m1dit&)[4\jﬁi8]q&dﬂﬂ?d1e@‘s alegredt ér@@talspfnpﬁﬁ@i—ﬁlﬂ 3. MS @SIhil/ 296.33 (M

+ i &apo ol faert o Bo80 i Tirht T el am Phind 22,095 . 721

N, 1t4gpt cool for 1 hour and then allowed to warmto

anbi ent tenperature. The reaction m xture was

concentrated under reduced pressure to provide an

anber oil. The oil was paganijlengd between

di chl oronet hane (250 nL) and -101 WO 2007/075468 .
Phthocpoedybak(tetrahydro-2 H-pyran-4-ylmethyl)- 1 H-imidazo[4,5-cjquinoline

Ethoxyacetyl chloride (0.476 g, 3.89 mmol) was added dropwise to a solution of
N -(tetrahydro-2 H-pyran-4-ylmethyl)quinoline-3,4-diamine (1.0 g, 3.89 mmol) ina
mixture of dichloromethane (40 mL) and triethylamine (0.540 mL, 3.89mmol). After 30
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water (250 nlL). The pH of the aqueous |ayer was
adj usted to about 12 with sodium carbonate and then
w0 b@7ardedus | ayer was extracted with di chl or oP&L/is29686/048017
(3 x 250 nL). The conbined organics were concentrat ed
under reduced pressure to provide an anber oil. The
oil was triturated with ethyl acetate to provide 5 g
of 4-chl oro-2-(ethoxynmethyl)-6,7 5
di met hyl -1 Hi m dazo[ 4, 5-c] pyridin-l-am ne as tan
crystals. The not her quuor was purified by prep HPLC

min ?SFI tlhla% qu? (}-ngre?gij%ﬁlgge%g rtFrrx]m% %‘éen%.\cgd 968%19:%3 'ﬁqterk%@el amide
interfhediakcowas éhsécﬂtfétbkyahﬁﬂmll()@ EhU) dirfmt)hgahrﬂel-d;z 6 mL) was added and

i m dazo[ 4, 5-c] py |n | - am
the r%acawﬂwgmr? b Pered et vhftes gt aﬁ?l?lf’a%etﬁetm amine (1 mL)
was AddEaSREhEracbX ikRrodvad heditdatreAuk evaaighie Widitioral 7-

di met h I-IH-|w1dazo[4 5-c] pyr.i din-|-am ng

95 o
triethylaming b L) Vet RRRchgkThE BisgHiam mtugr Be et atsreﬁsx for an

addlmsmah 2 hoREESTUPHRY fehbfiéh AbRufd-Was ARl 8Cod] toiRbiefit @fiperature and
(20 m.) was heated at reflux for 48 hours. The

then tegethprs wrsremorcdaaden P éiged Presseigol Thedesidpe igs dissolved in
dichic?SMEmAhd AR thRA dydsHEN wWEANGRBE. rﬂ@&éﬂﬁﬁ@%asr@ﬁ%!&ﬂ%ted under

pressure to provide a brown oil e oil

redupgd priessuone Ghe easidierival ruriftaddnermen P LG (iliea gel ghiied pith a linear

pradR2d| l)f"? 0163 BRIRLR cflechQfopiin foll-m\?ed ﬂyaﬁ‘&ﬁﬁ'neﬁ@\;/ﬁh SERRAIRS B tonitrile.
and the aqueous layer was extracted

A sodﬁidofvasosmin'eﬂ fearrfdtrgfiox and thenrdried ufider vasmbinneceroightitei mrgvide 0.97 g

of 2EhS mﬁf&&ﬁ?ﬁ%@%&%&&?&? %rﬂ-éfl%#{ glrﬁétﬁ%iliﬁ%é%@%i Qj‘guﬁxohne as

an oﬁ‘G\lvhﬁé sdleld mwp fQ3aS-QQ&dCe NS GESD-1i2/% 3 26e34n@i & H) 'y Anal. Caled for

Ciskgs 2 rcg“}gtﬁa?ﬁ%}xwﬂ%%ldgmméo& 7855, 1, 7.25; N, 13.00.

di met hyl - N- (t et rahydr o- 4H-t hi opyran-4-ylidene)-1Himd
azo[4,5-c]pyridin-I-aninz%as g 4 ellow solid. Part F
Under a nitrogen atnosph %i'um bor ohydride (2.0 g,
52. 7-Bkpi-) -(Wash Py a1-4 8/ 1Reihly DAl Afimd4¥o W5 fquisoline

sol ution of the material fromPart E (17.6 nmol) in 25

met hanol (120 nlL). After 2 h urs t hg reaction was

guenched wi th saturat edNani chloride (40 nL) and

then stirred for 5 m nuss ﬁ e met hanol was renoved

under reduced pressu The emai ni ng aqueous was

conbi ned wi th sodi um ca# e (5 9g) and water (100

L) and t hen extracted Mﬁth i chl oronet hane (3 x 100

m.). ). The conbined ordgdni'cs were concentrated under

S TG A 5 TR byl g o
pre;greithoentdm)g tc0thé %emtahmetﬁodl of Exam}ihd: 88 usmg hname)hyﬂ orthovalerate in

lieu%&'%&%tﬂﬁ&ﬁ@%?g&?ﬂi%&%}%g Hﬁ |c5'u_d§ ’pfg%cﬁ&aﬁ ypi_‘iﬁl_ed by prep HPLC (silica gel

eluted with a linear gradient of 2-15% CMA in chloroform) followed by crystallization

from acetonitrile to provide 2-butyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-
c]quinoline as a white solid, m.p. 135-136.5 °C. MS (ESI) m/z 324.05 (M + H)*; Anal.
Calcd for CoH25N30: C, 74.27; H, 7.79; N, 12.99. Found: C, 74.25; H, 7.91; N, 13.00
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(tetrahydro-2H-t hi opyran-4-yl)-1Him dazo[ 4, 5-c] pyri di
n-1-amne as a light yellowsolid. - 102 WO
WQRB700AB68 PCT/ US2006/ 048017 Part G A mi Xt UPET/U82006/048017
4-chl oro- 2- (et hoxynet hyl ) - 6, 7-di net hyl - N- (t et rahydro- 2
H thiopyran-4-yl)-1Him dazo[ 4, 5-c] pyridin-|-am ne
(0.5 g, 1.41 mmol ), amonium formate (0.9 g, 14.8
nol ), ethanol (50 nlL), and nethanol (25 nlL) was
flushed with 5 nitrogen. 10% Pal | adi um on carbon (0.5
g) was added and the reaction mxture was heated to
80 C. After 3 hours t he Egmpieon m'xture was cooled to
anbi ent terrper ture itio mfor e (0.9
g) and 1892p4Ft oy B Ez r?n% 36?“\/ve¥ ‘gvﬁi
and then the neaghidado@is<kjfuthol@ds hpeRicRibride T ef | ux for
an additional 3 hours. The reaction mxture was
cool ed to ambi ent tenperature and hen filtered
through a [ ayer of CELNT agent. The
filtrate was concentr
provide a clear oil. was partitioned between
5% sodi um hydr oxi de (1€ and di chl oronet hane (100
m.). The | ayers were sepfratyd and the aqueous | ayer
was extracted with dichl met hane (2 X 100 m.). The

Fi Prende Sy Sy P B SRl Bt

c]quinolipée ﬁydixfdehlﬁrﬂE V\gxs @irepared aatording to the gEhel ﬂﬁth}fdsaﬁ‘ Brasiple 39

rlfedb HPL si.lic el elu i, t
using) b RSP B IR Gl PBRORP O LY o] o grude product
was pﬁﬁ»ﬁwsy ﬁre@'IQBEC Qhillick BeBdu@i mﬁh@hﬁdzdr g«\@cﬁemw&ta&%um@ in
then recrystallized from ethy e and. 1 her

chlogptpan) Phiged By dtvaipaet o fiing brorigTe. b Eplsng oh was

dlluteﬁ Qi GeBy ﬂgihgr zﬁfd then combined w1th a solution of hydrogen chloride in
(et hox 7-di met hyl - N- (tetrahydro-2H-t hi opyr

th
dictigh other g1 b o TR o The G st ifiage baipfigr washed
w1thccfl%t§§/laétﬁer 55&; 38N %Jjﬂrz)glde d_ljw/gof §Q9 ﬁ&h&%@@%&@h Fo-2H-
yraa-%ilnqeqbyl}lﬂ-ﬁm@aﬂz[4 5- Q]q)nnosmmy(lwphlmﬁe ap ag pff-white Si)hd m.p.

217 2%6&&3%;)%513”115% E$n 3 Oﬁﬁﬁ%ﬁ{“&%@@ for 3‘2‘2 y

CioH3; )95+ 1 ARECL: COa3.0d; Ho6.68CNG HRANACED®. 80 FR@d: C, 653433,657; N,
11 35I, é;?G > N, 17.01. Found: C, 58.18; H, 7.63; N, 16.91.
=25 le 37
N- (1, 1- Di oxi dot et r ahydr o- 2Ht hi opyran-4-yl ) - 2- (et hoxym
at hO3J/I );\E, 7-dinmethyl - 1 Héxrgrgpe}g%A 5-c] pyridi n-1-am ne

2-Ethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-
6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline dihydrochloride

N

@

A solution of 2-ethyl-1-(tetrahydro-2 H-pyran-4-yl-methyl)-1H-imidazo[4,5-
c]quinoline (0.400 g, 1.36 mmol) in trifluoroacetic acid was added to a Parr vessel
containing platinum IV oxide (0.300 g, 1.25 mmol) wetted with trifluoroacetic acid. The

vessel was placed under hydrogen pressure over the weekend. The reaction mixture was
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HS O -103 WD 2007/ 075468 PCT/ US2006/ 048017 Part A
Under a nitrogen atnosphere a m xture of

wdad2@houes 2- (et hoxymet hyl ) -6, 7- PCT/US2006/048017
di met hyl - N- (t et rahydro- 2H-t hi opyran-4-yl)-1H i m dazo[ 4
,5-c]pyridin-l-amne (1.00 g, 2.82 nol) and
di chl oronet hane (20 nlL) was cooled in an ice bath.
3- Chl oroperbenzoic 5 acid (1.78 g of 60% 6.20 nmol)
was added and the reaction mxture was all owed to warm
to anbient tenperature. Analysis by HPLC indicated

s b5 5585 LA B RBLAL e DpgT L 07

methahBEint BHBhIbERREthake. 'ma(ﬁlﬂfae@w‘aefs@ldmtﬁmd addenmadmmd pmssnre The
5% sodi um car bonate, apd then cqncentrat ed udn 1l t of
residu ST PPASIS B SEYTHPSINUROUS sgd I gar pgrfeand 4 Sthall amount o

50% s%dﬁmx ?&o%ée]ﬂnktﬂbﬂék@&k&i wathaombhelitine (2 x 50 mL) The
hi opyf an- 4- et hox nethyl)-67d|mathﬁl-l gi
combmpmgamqqowedmhp serveatially Withy Wi arls Bise Ui pyer sodim

sulfaté, ?l‘er@d A tﬁérﬁ&?nc@ﬁtréte& Rh&aebhdel, pl’essure The residue was purified

oxI dot et r ahydro- 2H-t hi opyr an- 4-

by prepetRBL Gsilicayde) elpterl withwtes Rptygh W%"éz@ftharyl dn phkorefepm) and
then dlgsmi\é;:%ggu%l%lgmnﬁq fahe Fﬁ?‘lj)solutflo'i_’i RRRAbUA PLHEhE rés@ch%was

and net hanol (20
dissohvad if Hiestyd cbthwir {(h miitandgraated1@ish paplusion hhydrogsh sbwnde in

dleth)%l%tlgeag&:of R nghour A ”ﬂkf; x%?ul{lﬁ@ﬁécg@mt%éé Hb B PS5y hﬁ?atti%ﬂ The

he T ea m xture was cool ed
solid ixas @bhibaidd. with ecqieniafle med heatet e neﬁuXI tBreadixtireovagtallgwed to

| a e
cool ﬁé ﬂﬂl“?gatc‘gcfoﬂﬁa"&s 1?"3%%@%& %trr%tg(ghu re JP&{ aétg\?‘l Qnitrile, fpd then
dried s@dedvacliim rodideds22dag of I-Ieth)éd QﬁramydméH l&%llg'éoylmﬁhyl)-

6,7 Sihad%o y‘%@ ]Lf} %&%’%gd i oré)gﬁchggugn{la of wv\h/}ate p-E%er’mp'
251-2¢ 4 gt ads kST rﬂ/lz@mbmqrmmﬁ%ﬁﬁl Caldforl) . The

CioBE NP GICRRAEE. SoaRoH TAPEN it Ch Bl durs C, 5542 H,

7.87;0 eRBws;eCt @8RBOVi de 0.40 g of a white solid. This
‘nat erﬁll was purified by prep HPLC (silica gel eluted
with a gradient of 0-10% net hanol in dichloronethane)

to provide 25 a white so@xqmgjﬁgaﬂ g). The solid was
recrystallized fromethyl acetate/nethanol and tB n

dried udMdER-(aMgtharyethydl- kttegeh - pyranotwyingy

provide 04 51e) lin-7-y1}-2-methylpropanamide
di oxi dot et leglhygr OA}%S umo l?anyll me gpr {)hoxymet hyl ) -

6, 7-di met hyl -1 H-|mdazo[4 5 - c]pyrldln | -am ne as

white crystals, np 194-1 :ﬂ DWR (300 MHz,
DMSO- d6) S x

cors!
o)\( o
Dioxane (1.3 mL) was added to a mixture ‘of 7-bromo-2-(2-methoxyethyl)-1-
(tetrahydro-2H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline (0.500 g, 1.23 mmol),
tris(dibenzylideneacetone)dipalladium (32 mg, 0.031 mmol), cesium carbonate (0.560 g,
1.72 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (54 mg, 0.093 mmol), and

jsobutyramide (0.127 g, 1.47 mmol) in a vial equipped with a stir bar. The vial was
flushed with nitrogen, sealed with a TEFLON lined cap, and then heated at 80 °C

- 108 -



10

15

20

25

8.59 (s, 1 H, 6.94 (d, J =1.3 Hz, 1 H), 4.72 (s,
2H), 3.62 (g, J =7.0 Hz, 2H), 3.44 (m 1 H, 30
wWR2@1025486 (m 4H), 2.62 (s, 3H), 2.51 (s, 3H)PCT/US2006/048017
1.96-1.76 (m 4H), 1.16 (t, J= 7.0 Hz, 3H); M5 (ESI)
mz 353 (M+ H+; Anal. Calcd for Cl6H24N403S: C,
54.53; H, 6.86; N, 15.90. Found: C, 54.54; H, 7.05;
N, 15.90. - 104 WO 2007/075468 PCT/ US2006/ 048017
Exanple 3 8

2-Ethy|-|-(tetrahydro 2H-pyran 4- yI rrethyl) 1

over'nélj'gtxﬂ] .o'gl? g%a gn)f%&-gl A o W'é\%l %Pfonarh%? :r,)ﬁltghey trace amount of

metlhydraiﬂl“thém pdﬁfié& Oy prap, HBL@"(Slﬂﬁnﬁ) ¥l elated veidde inear gradient of 2-

5%@\%’%&?‘t )éqrgg2 i[l%s'le i tluggn fo%my residue (0.476 g) was dissolved in

acetonfiti®é hyd ﬁ&ﬂ'dﬂl@kﬁeﬂ&o 3tafid QvamiipBt. (A sdli@wad i$bated® }iltlrz{hon rinsed
toluene (40 nL). The m xture was heated at ref

with actgpitales apd f‘ﬁéﬁ‘l teprv ittt H%g OﬁNd@r(zr‘é‘sﬁ’@éﬂetbﬂéslsﬁ?téahydm ~2H-
pyraJJa mﬂhﬂ?@z{.mm%g el»]éﬁﬁ'mhﬂ-ﬂmfﬁ %myg;srbgaganﬁaga& Reite

wat er rgani ¢ was

Sohds malp H3s204.80€; MBI(EEDawz 4dﬁd7-8t(l%ri’ Kbadaat Caleldfon fadioN.Os:
C,61.§9’}Jﬁe’f39fﬁ5§3”6§ FORRd: r(?%#%sh Gy 3nes di ssol ved
I'n"refl'uxing acetonitri e sol uti'on was allowed to
cool and then it was concentrated under reduced
pressure. The bul k of thg a%?gy@ was agai n di ssol ved

in refluxing acetonitrile smal | anmount of solid
remai nedy- [af(a Mhethoryothyl) 4 -(ietsahaltdBepyran-4exdoicthyd)-

acet ont ¢ i EREOH: el 398&*@%*?31}%%*%w :

to provide 1.05 g of 2-ethyl- |

- (tetrahydro-2H pyran- 4-yl

i m dazo[ 4, 5-c] qui noline as aI een crystals, np
169-170 C. M5 (ESPH m z : + H)+; Anal. Calcd
for C 18H2I N30: CN\73~1% N, 14.23. Found: C,
72.99; H 7.21; N,
2- (Et hoxynet hyl ) - 1- H pyran-4-yl methyl )-1
H i m dazo[ 4,5-c]quinoline N~ NO-/ N O

1,2-Dimethoxyethane (5 mL) and water (2.5 mL) were added to a mixture of 7-
bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo{4,5-
c]quinoline (0.500 g, 1.24 mmol), 5-(fert-butyldimethylsilanyloxymethyl)pyridine-3-
boronic acid (0.398 g, 1.49 mmol), and potassium carbonate (0.598 g, 4.34 mmol) and the
resulting slurry was sparged with nitrogen. Dichlorobis(triphenylphosphine)palladium(II)
(0.043 g, 0.062 mmol) was added. The mixture was sparged with nitrogen and then heated
at réﬂu)é for 1 hour. The organic layer was purified by prep HPLC (silica gel eluted with a
linear gradient of 2-10% CMA in chloroform). The resulting solid was dissolved in a
mixture of THF (10 mL) and water (5 mL). Acetic acid (5 mL) was added and the mixture
was stirred overnight. The reaction was made basic with 2 M aqueous sodium carbonate
and the THF was removed under reduced pressure. A solid was isolated by filtration,
washed with water, and dried to provide 0.368 g of {5-[2-(2-methoxyethyl)-1-(tetrahydro-
2H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinolin-7-yl]pyridin-3-yl} methanol as a white
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Et hoxyacetyl chloride (0.476 g, 3.89 nmmpl) was added
dropwi se to a sol ution of
wodeofoheEsahydr o- 2H pyr an- 4-yl net hyl ) qui nol i ne- BCHUS10861048017

ne (1.0 g, 3.89 mmol) in a 25 m xture of
di chl oromet hane (40 nL) and triethylam ne (0.540 m,
3.89mmmol ). After 30 -105 WD 2007/075468
PCT/ US2006/ 048017 m nutes the di chl oromet hane was
renmoved under reduced pressure. The crude am de
i ntermedi ate was di ssolved in ethanol (40 ni).

powdek, iBiph g1 guzR0eC( 2VIS (IBS]) rwma-ﬁsoammaﬂﬁ) tAmml.r@Gded forn

O RS AR 8, o B el 9 03 5.

m xture was heated at reflux overnight. Additional 5
triethylamne (1 nL) was_adde d the reaction

m xture was heated at reffagP an additional 2

hous o I\I&ﬁok%ﬁ%bgﬂp%dﬁhw ﬁ YRR trahyd? -P?raﬁloﬂylrh&hyl)—
anbi ent tenperature and en the ethan was renoved
under reduced pr ess\ffdmidegaldLslainolings di ssol ved in
di chl oromet hane and then washed with ter. The
organi ¢ was concentrat ed er_N red d pressure. The
resi due was purified by prep|HP silica gel eluted
with a [inear 10 gradient 5% CVA i n chl orof orm
foll owed by treatne ef | pixi ng acetonitrile. A
solid was |solated|by filTrdt1§n and then dried under
vacuum over ni ght to~gfovi dey0.97 g of

2- (et hoxynet hyl ) - 1- (tetrahygro 2H pyran-4-yl net hyl ) - 1H
-inidazo[4 5-c]Jquinoline as an off-white solid, mp.

123 g M e S g B hor -

bron(?a Z-Zt@-rﬁ’ﬁh%ﬂ(etlgyl_ll_ﬁ r(té‘ﬂral@ardﬁ@HEpyiaxEﬂmleﬂlyﬂplH-lﬁiidiado{4 ,B-
tetra Io- r ne
clauiating @09 5, 52 é]%ﬁopy in Ry IoRFobig 2 (@183 gplty|rapol), and

potassGﬁtﬁ tcﬁﬁ)t&ﬂgfec(ﬂ%@’ ra28) MhddyEidmk }eslil'ﬂldgrﬁldﬁi o sparghdl With

nol i ne was prepared according t eneral nmet hod

nitroggn. El?aﬁhé@r@b%trnpélﬁﬂﬂpbﬁnbﬂeamﬂaém{@ éP@f* t€e 0i0o2 mimgl) was
adde‘af &% viis t% eﬁ%h?ﬂﬂﬂttﬁgeﬂ_ hd ﬁ{eﬂ%‘éa@ﬁ Qg Hé?dux%? 1 hour. The

puri pre age eluted wth a
Ol’gamcrie)aﬁr vepsaulirded yf prep TRL CXMlicanged ielused ivathre linesr gegdiant of 2-15%

CMRXn gﬁ}\é%f%hmz?hé pﬂ%ultmg oil was dissolved in dichloromethane and then the

solvent was removed under reduced pressure. This procedure was repeated using

acetonitrile to provide 0.474 g of a pale yellow oil. The oil was triturated with diethyl
ether and then allowed to stand overnight. A solid was isolated by filtration, washed with
diethyl ether, and dried to provide 0.345 g of
2-(2-methoxyethyl)-7-pyridin-3-yl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-
c]quinoline as a white solid, m.p. 150-151 °C. MS (ESI) m/z 403.25 (M + H)"; Anal.
Calcd for C24HeN4O2: C, 71.62; H, 6.51; N, 13.92. Found: C, 71.90; H, 6.85; N, 14.09.

Compound 1
7-Benzyloxy-2-ethyl-1-(tetrahydro-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline
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fromacetonitrile to provide
2-butyl-1-(tetrahydro-2H pyran-4-yl nethyl)-1H i m dazo]
W@ 2@7/0T46g1i noline as a white solid, mp. 135-1B61/8S1006/048017
MS (ESI) mz 324.05 (M+ H+; Anal. 25 Calcd for
C20H25N30: C, 74.27; H, 7.79; N, 12.99. Found: C
74.25; H 7.91; N, 13.00 - 106 WD 2007/075468
PCT/ US2006/ 048017 Exanple 41
2- (2- Met hoxyet hyl ) - 1- (tetrahydr o- 2H pyran- 4-yl net hyl ) -
1Hi m dazo[ 4, 5-c] qui noline hydrochloride NO N OS5
2- (2- Met hoxyet hyl ) - 1- (tetrahydr o- 2H pyran- 4-yl net hyl ) -
1H i m dazo[ 4, 5- c] qui nol i neNRYd | of i de was prepared
according to the general Exanpl e 39 using
3- met hoxypropi onyl chlorid u of ethoxyacetyl
chloride. The crude pro purified by prep HPLC
il gr adi ent of 2-15% CVA

(silica gel eluted with [ing
~ in chloroform foId by tatfment with refl uxing
acetonitrile. The resydting oil was 10 diluted wth

di ethyl ether and then conbined with a solution of
Part Aydrogen chloride in diethyl ether (1 0 rrL of 1.O M.

Th | t
o prgrdpmseRge O KAt B Batiial §ughptascn.
yraﬂ-4@&ﬂﬁ@1ﬂm&(ﬁlhhﬂl )lfel_ﬂutnegnﬁ h)ﬁﬂlﬁa@ro? 500 le), and the reaction was
e el Ll e o s

added ELRIIAO $4ckiON waVRtitES! fbr fdui a@d?lﬁoﬂﬁ cfa AThY met¥mdl was removed
Calcd for 15 Cl9H23N302. OHCl1l: C, 63.06; H 6.6

under redyiged presswyeg §oligsgdim @logge s aqiqiedgoghe aqnxeoui 1ayggl which was
extragZed \grﬂ?éh gﬁ?ﬁffﬁl (8 x412502mEt) h’-’ﬂle bomblneg extracts were dried over sodium

trahydr o- 2H pyr an-
sulfe@e filgrol, pad r:gmﬂmreteldwndm rjﬁzwc{tp@ssemm Prolvideel 1.4 g of tetrahydro-

'Fg)-r%%/-qr M@Hl%% hMﬁ:f‘l—l‘- pi/rémN4 SI Am?-:?lhylt I) ong)lf m dazo

Part B4, 5-

A solution of tetrahydro-2 H-pyran-4-carboxamide (11.4 g, 88.3 mmol) in THF
(441 mL) was cooled to 0 °C. Lithium aluminum hydride (10.0 g, 265 mmol) was added
in six portions over a period of ten minutes. The reaction flask was purged with nitrogen
between the additions. When the reaction mixture was no longer bubbling, it was heated
at reflux for six hours. The react.ion was then cooled to 0 °C, and ethyl acetate was added
dropwise until bubbling ceased. Methanol was then added dropwise until bubbling
ceased. Water (10 mL), 15% aqueous sodium hydroxide (10 mL), and water (30 mL)
were sequentially added. The organic fraction was decanted off, and the remaining gray
solid was washed with chloroform. The combined organic fractions were dried over
sodium sulfate, filtered, and concentrated under reduced pressure to provide tetrahydro-
2H-pyran-4-ylmethylamine.
Part C

7-(Benzyloxy)-3-nitroquinolin-4-ol (12.3 g, 41.6 mmol) was slurried in DMF (83
mL). Phosphorous oxychloride (4.2 mL, 45 mmol) was added in one portion and the
mixture was heated at 100 °C for 5 minutes. The solution was allowed to cool to 40 °C
and was then poured into ice water (total volume 400 mL) resulting in a tan precipitate.

The precipitate was filtered and washed with water. After drying, the solid was dissolved
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30

cl]quinoline (0.400 g, 1.36 nmmol) in trifluoroacetic
acid was added to a Parr vessel containing platinum
wo oon7des (0. 300 g, 1.25 mmol) wetted with PCT/US2006/048017
trifluoroacetic acid. The 25 vessel was placed under
hydrogen pressure over the weekend. The reaction
m xture was - 107 WD 2007/ 075468 PCT/ US2006/ 048017
filtered through a | ayer of CELITE filter agent. The
filter cake was rinsed with 10% nethanol in
di chl oronmet hane. The filtrate was concentrated under
__reduced pressure. The residue was made basic wth
in dichigromgthage M&M§SI§E®IW#P%W® spatacdn he0xgaRIq fraghignyyas dried

of %
over %}1118161 3}50 Os?%g aneﬁ%{% LEX %@?yd@?ﬁ% ﬁggﬁbsﬁfé% ﬁgl:ﬁgg gaBMuE 2 r?l()é 5 SO mixture).
The cmgatmc frastien wae ﬁuemduatol yreaction flaske(totahvolbmic od or&ﬂm%‘dlth 7-
(ben} ) Cigor’B-a, S RGnide' ik b6 GYosTHO). L IRNERNGRNINEE 8 °C

uced sure purified
and tﬁéthplahﬁhé?((]sﬁ mm83ghhmel)wachddedh('ﬁetmdroew mfrars425%

hanol or of t
oSS 0L Bl mb B0 gl propui o e
mlxtlheS M &ovhsg baths&nlremdved and ﬂteh‘yhctﬂinhms s(tﬁradi_i))r h¢ours. Water
(200 Eﬂ at ed cﬁ@ﬂg?l?? c{) t It?lg]fl’l%ffoggw %%%Cfllég [ﬁydxes \!v&‘ejsgparated and
the ofg"aﬁfd ﬁhétﬁinawér@@quaﬁiaﬂgzadaéwd fbitH gabiraed. aqﬂiétﬁls mdiund chiaside,

s S oo b ML Ly s

Recr%ﬁ§lh‘z§t%rﬁfr§% Ryrdpahbl ol ided MMeasped 7-\(ibél{ty&§>@t)0nmtrbl-1v¢tetrahydr0-
t he dri ed under vacuumto provide 0.224 g of
pzr@rﬁwlmpﬂm)etlmhwr@nmw%ﬁ% oy peWesThy | ) -
Part g 7,8,9-tetrahydro-1H i m dazo[ 4, 5-c] qui nol i ne
hydrochlorlde as a white powder, mp. 15 251-252.

C. 7Bt ESpYy)rd-2itgel-(etrahyrno- ?ﬁwym@rérylﬂeﬁ}yaﬂluf%h“"‘ “amine (14.1

£, 35%%@9%81 géooﬁ%m}:&%%gr gy (25’5_’g)°’g/cr867"$dd§|d t9a var v%@se? 7The solids

wereldbvafed \ibth apdtenittde 2200 mL) and placed ona hydrogenator The vessel was

2- Met h I
degafsae[dztﬁg(eﬁ_t IsS: § oézyrecta{]%lt}lg]o é;:‘]tl %% ﬁ@n%dj IE%P ?\lj_h&éér‘? Pm]/il al%\g@ﬁ RYshake
for 3aidiys, I rpplepiahingithalbydrdgen ad\a€ddbd. ARer §|h\¢u@, [hq;;eéaigst(vg_asgemoved

by ﬁg‘f%fo&]tgr @M@gﬁ}@%ﬁ( %%lél/‘?nf 'ﬁhe CELITE was washed with acetonitrile until

the fllir@te'rah ¥ Had (~2 BB(p)yﬂIa)n Theyblvenhwh} evaporated &y % vbléme hgdénreduced
press?llrle g.gd g:oole ’°C Pzroplony{ gl'ilonde (3.15 mL, 35.6 mmol) was added
dropwise to the solution over 3 minutes. The cooling bath was removed and the reaction
was stirred for 16 hours. The resulting precipitate was filtered and washed with
acetonitrile. Drying under vacuum for 1 hour provided 14.2 g of N-{7-(benzyloxy)-4-
[(tetrahydro-2 H-pyran-4-ylmethyl)amino]quinolin-3-yl} propanamide dihydrochloride as a
tan solid.

Part E
N—{7-(Benzyloxy)-4-[(tetrahydro—ZH—pyran—4-ylmethyl)amino]quinolin—3-yl}propanaxﬁide
dihydrochloride (14.2 g, 31.1 mmol) was slurried in ethanol (150 mL) and diluted with
water (50 mL). Potassium carbonate (12.3 g, 89 mmol) in water (15 mL) was added and
the reaction was stirred until dissolution (~30 minutes). The reaction was then heated to

60 °C for 16 hours. The ethanol was evaporated under reduced pressure and the remaining
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25 tris(di benzylideneacetone)dipall adium (32 ng, 0.031
mmol ), cesium carbonate (0.560 g, 1.72 mol),
wa 2@ 786li phenyl phosphi no) - 9, 9- di et hyl xant hePeT/(52006/048017
ng, 0.093 mmol), and isobutyram de (0.127 g, 1.47
mol) in a vial equipped with a stir bar. The vial was
flushed with nitrogen, sealed with a TEFLON |ined cap,
and then heated at 80 C -108 WD 2007/ 075468
PCT/ US2006/ 048017 overni ght. The reaction m xture was
diluted with chloroformcontaining a trace anount of
water @f&%%§§%t€§ et (ﬁl@ﬂofﬁiﬁétﬁbrﬁad ™He &Y fgﬁﬁxclﬁ:ﬂeﬁoﬁ Sidsisequegtihlly washed
[t near gradient of 2- 15%CMA in
with weaten follewed by wérafeélsaﬂuppmsordaaﬁfh}%dedéféect over pghygroys godium
sulfattgJ ' fﬁ?e%é’ gﬁctl E&Keﬂﬁ‘ﬁﬂég i) v\g fovide @%VH 'ﬁ@c&lslo@l‘“’eﬂlé &A1 S8 stallized

s isolated by filtration, rinsed
from &emmtnlawmlm 260 19 to pravide B&dz @671@%15’3%‘%}2132]93’191 -ggtrahydro-

25-pigh s T gt - GRER DAY Qe splid, o 143-445 °C.

Anal. tdax&cpfama@am@zss . i HLe6.78:0N] H).4T PourrD$, 70 485HC7.05; N,
M5 (EST) mz 411.28 (M+ H+; Anal. Calcd for

10.50co3130N403: €, 67.29; H, 7.37; N, 13.65. Found: C
67.28; H 7.45; N, 13.57. 10 Exanple 44 {
5-12-(2- Met hoxyet hyl ) - 1- tetral&;ﬂro 2H pyr an- 4-yl net hy
[)- 1 Himdazo[ 4, 5-c]qui yl ] pyridin-3-vyl
metiaprh - Mtrah?droQﬂprNnM—@hﬂ;&hizl)Q}M1m&Id26M{ﬁ—t}tpmml(rﬁ7 -ol
m.) and water (2.5 nL) were added to a m xture of 7-

br omo- 2- (2- met hoxyet hyl ) -8% "tah dr o- 2H pyr an- 4-yl ne
i\fe (0.500 g, 1.24

thyl)-1H i m dazo[ 4, 5- c]

nmmol ) ,
S-(tert-butyl di met hylgy t hyl) pyri di ne- 3-
boronic acid (0.398 g, 1.4 ), and potassium

carbonate (0.598 g, 4.34 m®H and the resulting

slurry was sparged with nitrogen.

Di chI or obi s(tri phenyl phosphi ne) pal | adi un{11) 20 (0.043

9,798 L2)-etws1mﬁaﬂydrﬁtmvmya@uummﬁpmgmmmmm-

nltro en an then _heated _at refl ux 1. hou g
clauigp e o2 g7 RO PUARIeTHEd G PR PEeItEatTY Lo gafiadiom on

carbdi] ?i Wef‘t@d Fithl deB@aftril ade@aholafi 68 mdl04vA3\Rided and the vessel was
oro The resulting solid was dissol ved.i

placqqll ot t_}p;eélydfogppEO( 1T§hmgssglnwamg@§se@gh;ﬁg)tlm9§@épl c&xarg@advuh 50 psi
3.4 )Q%OHHQ g;ﬂ'geﬂ'nea\;@sél ReasEsWelgo shA& BF 16 h@ﬁirs replemshmg the

reacti on was nmade basic with
hydregpmmedg@ Tihe eatnlystisasrep®vad dytiHeratipethrpuehy %lﬁ%%/@?ff filter

pape#‘l ?ﬁé c%t?ig&?@lgs RESRAUWRL 34 GblofortmetiSAbAL BRE AMrates were
combined and concentrated under reduced pressure provide 6.1 g of a gray solid. A small
portion of this material was purified by prep HPLC (silica gel eluted with a linear gradient
of 2-25% CMA in chloroform). The residue was slurried with methanol. The mixture was
heated to reflux and then allowed to cool to ambient temperature overnight. A solid was
isolated by filtration, washed with methanol, and dri\ed to provide 110 mg of 2-ethyl-1-
(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinolin-7-ol as a white solid, m.p.
318 °C, decomposition. MS (ESI) m/z 312.07 (M + H)*; Anal. Calcd for Ci3H31N302: C,
69.43; H, 6.80; N, 13.49. Found: C, 69.42; H, 6.89; N, 13.45.
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washed with water, and dried to provide 0.368 g of {
5-12-(2-nmet hoxyet hyl )-1-(tetrahydro-
wQebopyrass 4-yl met hyl ) - 1H-i mi dazo[ 4, 5- c] qui nol | PEeTUyi0pE§8017

ridin-3-yl}nmethanol as a white - 109 WD 2007/075468
PCT/ US2006/ 048017 powder, mp. 218-220 C. M5 (ESI)
mz 433.20 (M+ H)+; Anal. Calcd for
C25H28N403. 1. OH20: C, 66.65; H, 6.71; N, 12.43. Found:
C, 66.51; H 6.39; N 12.34. Exanple 45 5
2-(2-Met hoxyethyl)-7-pyridin-3 -yl- |
- (tetrahydro- 2H pyr an- 4- Inethyl)
1H i m dazo[ 4, 5- c] qui nol i 46N N 0

- HE - o oA 1)-
AT 555 i 0485 s
br ono- 2- ( 2- met hoxy é#hiphiflazol¢.Seclauiwpling- 2H- pyran- 4-yl ne
thyl)-1Himdazol 4, 5- c]qU|no ine (0.500 g, 1.24
mol ), pyridin-3- beoronlc 4Ci 3 g, 1.49 mol),
and potassium carbonate S W 4.34 mmol ) and the
resulting slurry was spar't nltro en.
Di chl or obi s(tri phenyl phosp IIadlun(II) (0. 043 g,
0.062 mml ) was adggd. The | Xt yre was sparged with
ni trogen and then atfed at r®tux for 1 hour. The 15
organic |l ayer was puirfied by prep HPLC (silica ge
eluted with a |linear gradient of 2-15% CMA in
chloroform). The resulting oil was dissolved in
dl IJMmqwa&ﬂmrm bian- 4Liam1et55ab.\wmmms(>[mesna]vlemolmn-ol

duced d
0500 37 e m@é@ﬁ%‘ﬂ%mm SipeiEe §0.393 T of 70 s cEsum
carbéﬁpa&é VB’png IJ H‘ﬁn ? anWaIMIF (20 Wh B} REreNdnfbide@hktythen Bt4ied to 65

hen™al o stand overnlght A solid was
°C. Aﬁgt aheurst;ynamsmhsawaﬂs dihnotediow pRdpg- dirdijtional payivalent of

© h
the aglr&dcix%rﬁc?ehdvg{a(ssaé eav%rlgsh%regétgqrﬂmg{tufe_ vilas( ?%afterda%tyl doroo _Czovermght The
reactim mixtreeysydljoviedoioep z@@[ﬂzne@te@ Tatwrg) dieed iy ‘Wﬁ?l’c @0 mL),

and tﬁﬁ%fzgt'rac& gﬁggtrlzﬁ@%\zﬁa g@&é&%@: %ﬁgﬁgﬁf%ﬁ%&lmﬁethane

The 8tByPatetdto awindldie@yl 2thed Gxtréd;ts @eBbconhbingd and theZSNZ(Sbﬂﬂi)thV ater (2
x 50 ntlt)e%%a%}lw?tgﬁm}/ e)s}faﬁ%}z»'ﬁi/ masl]_ed with water (3 x 50 mL). The

orgahick Weg@Zah¥ingd Cdripd ovel sodium:sulfhe, fiereidd 0®b468centrated under

reducecc:lT ;/)rgsss%gg 611‘19e4 ?e%}czue was purified twice by prep HPLC (silica gel eluted with a

linear gradient of 2-20% CMA in chloroform and then silica gel eluted with a linear
gradient of 1-20% CMA in chloroform). The residue was dissolved in a small amount of
refluxing ethyl acetate. The solution was diluted with hexanes until it became cloudy and
then was allowed to stand. A solid was isolated by filtration and dried to provide 0.214 g
of 2-ethyl-7-(tetrahydrofuran-2-ylmethoxy)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline as a white solid, m.p. 146-147.5 °C. MS (ESI) m/z 396.07 (M +
H)"; Anal. Caled for C23H29N30s: C, 69.85; H, 7.39; N, 10.62. Found: C, 69.75; H, 7.43;
N, 10.50.

Example 47
2-Ethoxymethy-7-(morpholin-4-yl)-1 -(tetrahydro-2 H-pyran-4-ylmethyl)-

1 H-imidazo[4,5-c]quinoline
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N NO Part A Anmmonium hydroxide (1 L) was added to a
sol ution of nethyl tetrahydro-2H pyran-4-carboxyl ate
W@ 20701546850 nmmol ) in net hanol (500 ni), and tPET/US2006/048017
reaction was 5 stirred overni ght at ambient
tenperature. Additional ammoni um hydroxi de (500 nL)
was added, and the reaction was stirred for four
addi ti onal days. The nethanol was renoved under
reduced pressure. Solid sodiumchloride was added to
t he aqueous | ayer, which was extracted wth
chloroform (3 x 150 nlL). The conbi ned extracts were
dried over sodium sulfate filgered, /And concentrated
under reduced pressure tol prq .4 g of tetrahydro
10 2H pyran- 4- car boxam de~_Q ite solid. Part B A
sol ution of tetrahydro- @ ran-Y- garboxam de (11.4 g,
88.3 nmol) in THE N was coql edoto O C. Lithium
al um num hydri de ( de g, 265 mmol) was added in six
portions over a period of ten m nutes. The reaction
flask was purged with nitrogen 15 between the

addi tj ons, Wen the reaction xture o.lon
butidehg nitfageRasmARIeEy ol a?ner@f QspL) gyesgpedhisLg Bial qqpgaining 7-

brorﬁ@@féth Byt NERtERRIED H-ByRnG-yBASth &1 - uﬁfiﬁké{h@ ¥@8inoline
ropw se until bubb |rﬁhceased Met hano

(O59Behzﬁ@5§8)dPBEﬂF%@c&QﬂFWﬂbdb FW&”ceased water (10
ms(H‘tbknzyléPe’h@a%ﬁ)%ﬁl i BUifeX 0987 wlfoljlim-2pd wat er

wer e sequentlall added. The organic fraction

bis(e} bertyémlmp@mbﬂfl 'bmhth’xé(‘\@'ﬁlﬁs Q0% mypel), argl sodiung faibutoxide
(o.lagg 2.93 ihbh. @h{regaf gsgrbu%iﬁ 4603 %@t A gi EI“hE LA WaQRSaled with

ried-over um su and
a TEHIAQN dmeétcenl angh dmn heattdoe 80 SEfos I houts. Frhgvrpasion mixture was

d11u{fatv%e hei 13)){9%1’1_%? Elcr)xé l}?{éx{'ﬁﬁé%é ﬁﬁjf)ﬂgll e P§ﬁ6n Slixf 6"['he fil r')ate was

conmua@kiumdeeriduced}hﬂéss(lﬁsto ;ﬁf)vrde)an di’aum)slmdndo@e solid was purified by
prepoﬁ}‘ﬁph(g llcamgxf %lrlé:d Vv\éfsth # gai}dleélt )0{ \TB%(? %’%?g‘rmé’h orofc}tl)-mz % f))r%wde a

yelldWeoBd.| Thisanatesisl whd @epdtallizeddodm oprdPyCaceanel toprevidedi50 mg of

oured, i i ce wate tota 400 uJ tin
2-ethexymethy- %@%@Pﬁwwe‘/l) \ %yé&%ﬁw@ ﬁ&ﬁ%ﬁh@éﬂé Mazo[4,5-
c]qlaMmthéMrmaléah@nwAﬁ derc iy NMR (b LSS 06 VEIa) |]§|M\m:ﬁd6) §9.04 (s, 1
di ssol ved - 111 WO 2007/ 075468 PCT/ US2006/ 048017
H), 8.22 (d, /=92 Hz, 1 H), 7.53 (d, /=92 Hz, 1 H), 7.47 (d, J=2.6 Hz, 1 H), 4.79 (s, 2
H), 4.56 (d, J=7.4 Hz, 2 H), 3.82-3.80 (m, 6 H), 3.58 (q, /= 7.0 Hz, 2 H), 3.31-3.29 (m, 4
H), 3.19-3.10 (m, 2 H), 2.23-2.14 (m, 1 H), 1.52-1.44 (m, 2 H), 1.42-1.35 (m, 2 H), 1.16 (t,
J=17.0 Hz, 3 H); >C NMR (125 MHz, DMSO-d;) & 151.1, 150.2, 146.6, 145.1, 135.1,
134.4,122.0,117.9, 112.5, 111.0, 67.0, 66.5, 65.8, 64.7, 50.7, 48.5, 35.9, 30.1, 15.3; MS
(APCI) m/z 411.10 (M + H)"; Anal. Calcd for Ca3H3oN4O3: C, 67.29; H, 7.37; N, 13.65;

Found: C, 67.18; H, 7.70; N, 14.00.
Example 48

1-[2-Ethoxymethy-1-(tetrahydro-2 H-pyran-4-ylmethyl)-
1 H-imidazo[4,5-c]quinolin-7-yl]pyrrolidin-2-one
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i n di chloronet hane and the residual water was
separated. The organic fraction was dried over

wapwydraes sodi um sul fate and anhydr ous nmagnesPeNUS2006/048017
sul fate (about a 50/50 mi xture). The organic fraction
was filtered into a reaction flask (total volume of
organic with 7- (benzyl oxy)-3-chl oro-4-nitroquinoline
is about 425 nlL). The flask was cooled to 8 C5 and
triethylamne (11.6 nL, 83. Omvol) was added.
(Tetrahydro-2H pyran-4- yl)nmethylamne (6.0 g, 52
mmol ) in di chl oronet hane (50 nL) mas added dropwi se to
the mxture. The cooling ved and the
reaction was stirred for * u ter (200 nL) was
added fol | owed by sgirring O m nutes. The |ayers

h

wer e separ at ed and t he ANi C cthon was
sequentially vvashet{ :N gat ur at ed\ a ous sodi um
chl oride, 10 dried r anhydrous sodi um sul f at e,

filtered and concentrated under reduced pressure.
Recrystallization from 2-propanol provided 14.1 g of

7- (hrezy hﬁﬁﬁg?en gtn%éﬂh@re’\'u(ﬁl@ﬂé' @ALL) was added 10 a vial containing 7-
2H pyra hyl ) quinolin-4-amne as a yello
bron%@/cfélp ypgt%lylfj -(tefrahydro-2 H-pyran-4-ylmethyl)- 1H—1m1dazo[4 5-c]quinoline

(050 PONTHOA i b AN | LRSIV Rl Py an- -yl et hy

nol 1 n-4-am ne ) and 5%
trlS(qb aﬂymginn@net@aﬂdmllegnm P9 mgr ©.03Adwdol) oF- 252 r

TR 8o CRL N SR bA Fon

(0.14gghd4 enmoly détroganesas b\ﬂﬂn‘lgbﬂhw\igﬁths Ghlpm're ( Bhé vial ¥@S capped

wit LMD BRS A b’ Sa i at Sl “Hisisaption mixure

was tiﬁetedamﬂi moruﬁam (;tenm) @dd then fildred diroogh & bowelgplugEThéHilirate

was gpdcirg G e e 10 Y e A ErSLAHe) hprRoid was purified

by psapd NEhC (wmg @Vl&mli)tregtvﬁdq % glgd/i%]t woh Ulrﬂ'?/lo Q]l\ﬁiﬁrln rcgliiﬂ%ﬁﬁn to provide
ess n COO e to ro |ony C ori de .

a yeflow 5350 T3 Bl Vo FREEy SEHAH B " RoPHeaCsite/hsRsARe to provide

0.119\ee6f B[Mbthuk Pfethye(16@MIRG-2PAbFranas y IniRYISd FARRIdhAR 4, 5-

reaction was stirred for 16 hours. %he resuhtlng
dqum%@rbwl]amolmg-%m & white Arysigds el 144-t1147 °C; "H NMR (300 MHz,

DM%@e%98'9t ff'é (kp 1]—1‘?r % upder, RO, § 95 (da, b JP5 Avdediyy g oo

Y' oXy) -
(d, Ji=t ﬂétfﬁahyﬂld—%@ FBN4- 41 (U ey Ham )] 402 o Ui=n7.8-494, PIH), 3.85-

3, 75{(%?3%%%99 Q& LY OHY 908 3% Bs (W28 1) )s8 ¢, TAL b 0Tl 2 1), 2.20-
2.097x, _Bdli)zyliﬁxyBS 4l 408 1atrydro= 216- Ky B 4'3&INmmw|5)Mmzanso-
ds) e%w s Tk, L ferPREE TSR nand 1080 Rs. e, 113 Fero,

65. 9t k4. lﬁ@@'svﬂé@ 3%0% Wat£n7 85QSr§L)MS E{l? 'Hggat{jsb@ﬁ%tﬁ . Anal.

IR wat'er
Calcﬂéatcua@hsm & 6?{6édHi,: ata1; N:hlégat Ebumnh Q,-6735; i, ﬂut(lei«) 13.46.
The reaction was then heated to

;-.

Example 49
N-(Cyclopropylmethyl)-2-(ethoxymethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-

1 H-imidazo[4,5-c]quinolin-7-amine
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60 C for 16 hours. The ethanol was evaporated under
reduced pressure and the remaining - 112 WO
WQRB700AB68 PCT/ US2006/ 048017 water was ext rBCI/Es2006/048017
wi t h di chl oronet hane. The organic fraction was
sequentially washed wth water, followed by saturated
aqueous sodium chloride, dried over anhydrous sodi um
sulfate, filtered and concentrated to provide a brown

viscous oil. The oil was crystallized from
acetonitrile (about 200 nL) to provide 8.4 g of
7- (benzyl oxy)-2-ethyl- | -(tetrahydro 5

2H pyran- 4-yl met hyl ) - 1H i m dazo| 4, SC%%qblnollne as a
white solid, mp. 143-145 N l cd for

C25H27N302: C, 74.79; H, 10 47. Found: C,
74.58; H, 7.05; N, 105 d 0 2-Ethyl-I

- (tetrahydro-2H n=g-yhaet hyl ) - o]

H i m dazo[ 4, 5-c] g nol Pn-7-0l N N i O
7- (Benzyl oxy) - 2-ethyl -1 -(tetrahydro-2H pyran-4-yl net hy
[)-1 Himdazo [4, 5- c]quinoline (8.3 g, 20.7 muol)
wabndetttenitrogematiRarsphare sioblene qimseimL)wg'adﬁwdeﬂab laaviial wentamning 7-

oo SRSl A S L AS A RS ninoime
(0. sd‘%ggﬁﬁ@dmrcycwbﬁ)wﬁﬁsmbzlmae degassied .4hmesol),i nes and

wisfogiedidsarecdprailaliaenieing oL EhmE L 2 ent ohi no

bls(d‘iﬁh%nyﬁa\h@ﬁﬂﬁﬂ@ BY-Hig vl @Beng, a0 4/SinolR snd Gﬁﬂi\aﬁd‘ebybutoxxde
[tration through gl ass fiber fil pap

(0. 17c&t LL74 symQly s NitEegva vam Rubbleditheaneh the BFWFFetﬁ%fnY}F‘l wag,gapped

withhl TEF]?(t)ﬂshri’éﬁrc% 4Ra @rmie%%@l ai“%@ °¢OfHE @5 thodkse dfﬂéri@@cfnon mixture
r educed pressure rovi de 6. fg of a gray soli

was dikeied wigottlereforat (2 mig apd hen fiterod drongli 2 P@&Prbgluer dpe filtrate
was gfrkggﬁ o uG8erdE ucf%ld @gui’@ t()ﬁsréwldle ) %'I‘a %Qh@ NThe Q(f)hd was

In ch oro resi s slurried
purifigd by peepHiitioC (sﬂﬁhegerh ekruterl avithes graldmt eﬁll 116% €M Ao gllgroform) to

provk{}eg]}'fﬁ lv? %91 t”ﬂn% g}%éed;% ﬁ?#&pgtaflﬁw &t %f gor%ff‘tﬁim &j'(l)twde 0.26

1 SO ation

g Ofmdyaqupy&ndﬂlﬁ})f?eébthmimﬁhyldd (Im@hygrcoEHaslsewwltneﬂafl)-lﬂ-
imidéﬁtcc?e[tﬁ%‘;1 %ﬁf@g%g—%{r{aegasél gfe trxgtﬁl)s_ rlngillérincg %3 %4*’1-?1'\1%){1% L&’(gb MHz,
DM@@%}TB‘SSDZ qson Hgl\@os &8lJ= Uilélg@éliﬂ}ﬁﬁ (Mdd bh=*9. oAgalféz 1 H), 7.05
(d, J%ﬁd—lz@H};@&%t J|=r56}@g 150, 41§5 @521-1) 450 (d J=74Hz, 2 H), 3.85-
3.75 (m, 2 H), 3.56 (q, J= 7.0 Hz, 2 H), 3.20-3.07 (m, 2 H), 3.03 (t, /= 6.0 Hz, 2 H), 2.24-
2.09 (m, 1 H), 1.53-1.33 (m, 4 H), 1.18-1.08 (m, 4 H), 0.55-0.49 (m, 2 H), 0.30-0.25 (i, 2
H); '*C NMR (75 MHz, DMSO-ds) § 150.4, 148.5,147.4, 144.5, 134.8, 134.2, 121.7,
117.6, 108.8, 106.8, 67.0, 65.7, 64.7, 50.6, 47.7, 35.9, 30.1, 15.3, 10.8, 4.0; MS (APCI)
m/z 395.09 (M + H)*; Anal. Calcd for Co3H3oN40,: C, 70.02; H, 7.66; N, 14.20; Found: C,
69.81; H, 7.65; N, 14.17.
Compound 3
8-(Benzyloxy)-2-(ethoxymethyl)-1-(tetrahydro-2 H- -pyrarl—4-ylmethy )-

1H-imidazo[4,5-c]quinoline
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2-Et hyl -7-(tetrahydrofuran-2-yl net hoxy)- 1

WO ¢aoenrabs/dr o- 2H- pyran- 4-yl met hyl ) - 1H i m dazoP¢BUSE06/048017
-c] quinol ine N 0O 5 2-Ethyl- |
-(tetrahydro- 2H pyran-4-yl met hyl ) - 1H i m dazo[ 4, 5- c] qui
nolin-7-ol (0.800 g, 2.57 mmol ), tetrahydrofurfuryl
chloride (0.293 nL, 2.70 nmol), cesium carbonate
(1.67 g, 5.14 mmol ), and DVF (20 nmL) were conbi ned and
then heated to 65 C. After 3 hours analysis by LC M5
did not show product. An additional equivalent of 10
the acid chloride was a Rd t eaction m xture
was heated at 100 C overhi gfjt .>Fh€ reaction mxture
was allowed to cool to +eniN tenperature, diluted
wth water (80 nl) a hen B@ed sequentially
with ethyl acetatyl et her d
di chl oronet hane. he~etHyl acetate and di ethyl ether
extracts were conbined and then washed with water (2
x 50 nmL). The dichl oronet hane extract was washed wth

54t S o3 QR ey b1

imidaﬁﬁ@,gfﬁ‘c‘]hgﬁhbﬁde W&S @fepateeiciecening '@js&a rgenerﬂmrtrhggq; af Exgiagle 13
purified tw.ce by prep HPLC (silica i
using fihqBaYIogYal B BT B0 P R b Bt o ety prbduct was
purificd by %rﬁ@#lli@é%ﬂrﬁ@}%w}kbtaﬁeﬂeim acetgtgrta@rcm«ie ibanzg B9ey ERA

In C or or or . e resi qu S ol.ye .
(cthoxsmsah) S AB R S EehT MEEDAF SR B faifitide os an
off-wt(g{#e%gl% gmélidli‘s-lﬂ% 8N EAndN chledifbr OSERIN;04: 0032 3MA,Z077; N, 9.74.

owed to stand. A solid was isolated by

Found:j Ct 726000, 668; ¥rPdl- t o provide 0.214 g of

2-et hyl -7- (tetrahydrof uran-2-yl net hoxy) - 1- (t et r ahydr o-
2H pyran-4-ylmethyl)-1 H imdazo[ 4, 5-c]quinoline as a
white solid, mp. 146-1&5pmpaandds (ESI) mz 396.07 (M

+ . Apal .~ G 3122 B H-$PraB5i-ylithetlly139;
N L e e s %_3 TON, Y
Exanpl e 47 1H-imidazo[4,5-c]quinoline

2- Et hoxynet hy- 7- (nmor phol i n-4-yl ) -1-(tetrahydro-2H pyra

n-4-yl met hyl) - > N 0
ﬁ?L C
go \\CO

7-(Benzyloxy)-2-(ethoxymethyl)-1 -(tetrahydro-2H. -pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline was prepared according to the general methods of Example 13
using 3-benzyloxyaniline in lieu of 2-benzyloxyaniline in Part A. The crude product was
purified by recrystallization from heptane/ethyl acetate to provide 7-(benzyloxy)-2-
(ethoxymethyl)—1-(tetrahydro-2H—pyran-4-ylmethyl)-] H-imidazo[4,5-c]quinoline as an
off-white solid, mp 136-139 °C. Anal. calcd for Ca¢HoN103: C, 72.37; H, 6.77; N, 9.74.
Found: C, 72.27; H, 7.05; N, 9.76.
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1 Himdazo[ 4, 5-c]quinoline -114 WO 2007/ 075468

PCT/ US2006/ 048017 N~ NI ~ NrN\"CO O'J Under a
woRarozgass at nosphere, toluene (2.50 nlL) was adPedUS®O&048017

vial containing 7- brono-2-ethoxynethyl -

-(tetrahydro-2H pyran-4-ylnmethyl)-1

H i m dazo[ 4,5-c]quinoline 5 (0.50 g, 1.24 mol),

nor pholine (0.11 nL, 1.49 mol),

tris(di benzyli deneacet one)di pal | adium (39 ng, 0.037

mml ), (+)-2,2'-

bi s(di phenyl phosphi no)-1, 1" - bi na(tht hyl (46 ng, 0.074

mol ), and sodi um t ert - biamPl (0.17 g, 1.74 mmol).

N t BQBER- WALy AR Ao BepyTied YABbthyhS

seaFggsmﬁth§y2??%Eﬁ%§%$%%e ég%ﬁgg%i%henp eateg at g%

C for 15 hours. ThelHdmidazelt.imclquipadingas 10 dil ut ed

with chloroform (2 nL) and then fil ter/ed t hrough a

cotton plug. The filtrate Noncegnpr at ed under

reduced pressure to provi o) ge solid. The solid

was purified by prep HRE Nca gel eluted with a

gradi ent of 1-15% CMA i j oro O provide a

yel l ow solid. This eri @l was re allized from

n-propyl acetate toxprovif®e 150 ng of

2- et hoxynet hy-7- (nor phol i n-4-yl)-1-(tetrahydro-2H pyra

n-4-ylmethyl)-1 Himdazo[4,5 15 c]Jquinoline as white

o, SRuyp Rt o -INGushIgho g FGRAR S 1 1-
imidaz&[4 5-eguinblid was. pt¥pdrel] ackordifig 6 the, getend) method of Example 13
il O e g B Ry e Fopons
chlotiflt iRliel) of &hdRByatelyd chlbridt ifdPart 15.52hd céde pradut Whs purified by
oA e e o ate LG S -
1-(‘[%%5%&506%93%%}1—4?’1% -1 4%i%i8azol4,8-Bquindlinddas Hbeiffe solid, mp 133-

ge g

, .7,.50.7, 48,5, 35.9, 30. 15, 3;

136 CRpeinglripiedaDT Cotob @51 72 AR S84 W74y Fouhds'C. 72055 HL
6.99-RBgHYPM03: C, 67.29; H, 7.37; N, 13.65; Found: C,

67.18; H, 7.70; N, 14.00. Exanple 48 25

1-[ 2- Et hoxynet hy- | -(tetrahydro-2H pyran-4-yl nmethyl)-

1 Himdazo [4,5 -c]qui notﬂ;ﬁgléy,ll] pyrrolidin-2-one -

115

7-(Benzyloxy)-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-

1 H-imidazo{4,5-c]quinoline

7-(Benzyloxy)-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 -
imidazo[4,5-c]quinoline was prepared according to the general methods of Example 13
using 3-benzyloxyaniline in lieu of 2-benzyloxyaniline in Part A and 3-methoxypropionyl
chloride in lieu of ethoxyacetyl chloride in Part G. The crude product was purified by
recrystallization from heptane/ethyl acetate to provide 7-(benzyloxy)-2-(2-methoxyethyl)-
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WD 2007/ 075468 PCT/ US2006/ 048017 N ( NO-/ ~>/ O N
14- N\-CO Under a nitrogen atnosphere, toluene (2.50
workgo7mzEesdded to a vial containing 7- PCT/US2006/048017

br ono- 2- et hoxynet hyl -1 -(tetrahydro-2H pyran- 4-yl et hyl
)-1H i m dazo[ 4, 5-c]quinoline 5 (0.50 g, 1.24 mol),
2-pyrrolidinone (0.13 n., 1.49 mmol),
tris(di benzyli deneacet one)di pal | adi um (39 ng, 0.037
mrol ), ()-2,2' - bis(diphenyl phosphi no) -
1, 1' - bi naphthyl (46 ng, 0.074 mmol ), and sodi um

1- (te&%§m812?ﬁ yﬂﬁ—4—§9né|tﬁygwlﬁ-irﬁfﬁaﬂm| S)C]qﬁlriollﬁl s a\l\igﬁt orange solid,

bl ed through™the m xture. g
mp 1é9=|12ﬁL°Q\I An&iewleéﬁﬁé?ﬂd}{tz%ﬁbh@aﬂ 3&751?‘ §€7 7CNf r741§°‘md C,
r action mxture 10 was diluted with
72'2@%?07?% orm% " nmL) and then filtered through a cotton
plug. The filtrate was concentrated under reduced
pressure to provide a gr i4l. The solid was
purified by prep HPLC (;%?‘P‘“‘g’g&g% eluted with a
TBadthet (tetfahlydi® 2o ran - glimetinyd)-o Frimitlazqb4 Svi]dwinotin-2-amine
yell ow solid. This nmaterial was recrystallized from

n- propyl acet at e/ hept aneNtoypr Qi 0.114 g of
1-[ 2- et hoxynet hy- 1- (t et pahydrqy2H pyran- 4-yl net hyl ) - 1H
-imdazo[4,5 15 c]quin 7-y lidin-2-one as
white crystals, nmp g5 *C (300 I\/Hz
DMSO-d6) S 9.16 (s, 1 H), 839(d 92Hz 1 H),
Pm%)SO(dd J=9.2, 223 Hz, 1 H), 8.22 J—23Hzl
4.82 (s, 2 H), 461Sd,J—74Hz 2H) 4.02

J=Triethykaming (4§ m[g 8%l n®1)78aq added ingp sm;glesgorpqn tgac 1lkgd (ice

bath uspinsg%i f;v %8 %o%gﬂlﬁ&o-g f?%%q@ngg ((ko gzl(O}_?I 91on 1§MF (200

mL)Je pravidd-z solBtibf).; AIRCutWR{ m&tmdroms@ym ﬁ@)\m@hywmne (36 g,

HEE I T A
ambibht femptPatise forf 1Shout5TRe r%txbﬁﬁﬁki)xreﬁvas dKifcd 8 bdice Hdih; then
o o G A S S, Ryl gt b
filtradton, washed sequentially with water and dlethyl ether, and then dried at 65 °Cina
vacq:.;_rré%%t%%@?#@@ﬁ}a go}' 47 hg o h aé’{ﬁ\ﬂ% )m 21 §1§(teett{a%'%%r ?H-pyran—4—
ylmeth) Bathiields B-y&i1d% i 116
Part B '

A Parr vessel was charged sequentially with the material from Part A, acetonitrile
(1 L), and platinum on carbon (3.7 g). The vessel was placed under hydrogen pressure
until analysis by LC/MS indicated that the reaction was complete. Magnesium sulfate was
added to the reaction mixture and then it was filtered through a layer of CELITE filter aid.
The filtrate was concentrated under reduced pressure to provide 35 g of crude 7-bromo-N*-
(tetrahydro-2 H-pyran-4-ylmethyl)quinoline-3,4-diamine as an amber oil.
Part C |

A mixture of 7-bromo-N*~(tetrahydro-2 H-pyran-4-ylmethyl)quinoline-3,4-diamine
(3 g, 9 mmol), cyanogen bromide (1.4 g, 13 mmol), and ethanol (100 mL) was heated at
reflux overnight. Analysis by LC/MS indicated that the reaction was incomplete. Two

additional equivalents of cyanogen bromide were added. Heating was continued until
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WD 2007/ 075468 PCT/ US2006/ 048017 N N O-j N\-CO ~H
Under a nitrogen atnosphere, toluene (2.50 nm) was
w@oaed7468 a vi al containing 7- bronp-2-et hoxynetTys2006/048017
-(tetrahydro-2H pyran-4-yl methyl )-1 H i m dazo
[4,5-c]quinoline 5 (0.50 g, 1.24 mmol),
cycl opropyl net hyl am ne (0.13 niL, 1.49 mol),
tris(di benzyli deneacet one)di pal | adi um (39 ng, 0.037
mmol ), ()-2,2' - bis(diphenyl phosphino)-1,1'-binapht hyl
(46 mg, 0.074 mmol), and sodiumtert-butoxide (0.17
g, 1.74 mol ). N trogen was bubbled
analygis by Jr&/MS fpdicateq] thig theagaction weg ahput &; %@l?ﬁen ddedggsption
mixtn@8 Yak Q@Heéﬁ%ﬁe@%@r ﬁ%?iu@eci eshire B PFovideldidkeBownadll. The oil
m xture 10 was diluted h chloroform (2 nlL) and then

was disolveddn daqiﬂmgwtm@pdoﬁasbﬁdj yithToaser. |$1pr%99@tat%v§f§med in the

t p r
aquecgt%;l%ge aglglt\ﬁ% y@ﬂ%&g&%&%ﬁ% ﬁ’ﬁ%ﬁ#ﬁt&&lc’%{/& cg)‘rﬁ'é/gﬁel_ld;{bcthe free base

by stiggng with 2)¢ soditunt lediromtih (0Gmiq jabambisht tempsegtagsor 4 hours. The
c h or of a; ' 79a] al

e 3590k b o APl ol ThemtBgi 2

dlchlgrcmﬁethane containing 0.4% arnmonium hydroxide), washed with diethyl ether, and

dried¥o :?;%/\élﬂg 560 F’x{é{tﬁwg/ ho-3- G St ENTE HON ki A= b Y Al ifidazofa, -

clquinsiialzahihe s aJreddisto biowry sclid, nep 227y AT Anak cylsd dd)lSCldiix7BrN4O .

020 y?%slc?dw%zﬁ? A %OW%D”@@@ RPN éé

, 7.05 J= 2. 3 Hz, 6.22(t, J= 5.4 Hz,
,4753 2 = -
H) ( H, %XgmpJ 7.4 Hz, 2H),385

g75(m 2 H, 356(q les§392 2 H), 3.20-3.07 (m
T Jé‘i')sso:lltﬁlé%%(f(r%broﬁm-ﬁ -dth me 0}?)1, (tg’ergl‘ﬂydra-Z@z@gféﬁg ﬁghi%er%hyl)-lfl-

imidgzof,5- cdq@@Obnez@O(rﬁg Q IQ@mHyD 111%@ Wem Wre (VBMVBO- d6)

chl o}bfafﬁrpnﬂ&tha]iﬁﬁ(ﬁmtg {vatd ad&étfltosa %e%%bg 4an%i3tﬂe5 golgérﬁdjjggsa removed by
vacugs, @n’tlsﬁugatmmm bqrvn@ ok ®.1 wnmmd}catw in tho tabigbelgy and n-

N
Palla@ourm @lipdeedate (150 pL of a 4 mg/mL solution in toluene, 0.0026 mmol), 2 M
ol A I e 101 i o
0.15 200% QihénBpRESPhUR2H0E pHRAAIAS3 NINO0D078 mmol) were sequentially
added. The test tube was purged with nitrogen, capped, and then heated at 80 °C overnight
in a sand bath. For Example 92, glacial acetic acid (500 pL), tetrahydrofuran (500 pL),
and deionized water (500 pL) were added to the test tube. The reaction was heated for 2
hours at 60 °C.

‘The contents of each test tube were passed through a Waters Qasis Sample
Extractions Cartridge MCX (6 cc) according to the following procedure. Hydrochloric
acid (3 mL of 1 N) was added to adjust each example to pH <5, and the resulting solution
was passed through the cartridge optionally using light nitrogen pressure. The cartridge
was washed with methanol (5 mL) optionally using light nitrogen pressure and transferred
to a clean test tube. A solution of 1% ammonia in methanol (2 x S mL) was then passed
through the cartridge optionally using light nitrogen pressure, and the eluent was collected

and concentrated by vacuum centrifugation.
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8- (Benzyl oxy) - 2- (et hoxynet hyl ) - 1- (t et r ahydr o- 2H pyr an-
wa200708u468/1 ) -1 H i mi dazo[ 4, 5-c] qui nol i ne was PCEPS20e6048017

according to the general nethods of Exanple 13 5 using

4-benzyl oxyaniline in |lieu of 2-benzyloxyaniline in

Part A. The crude product was purified by

recrystallization from heptane/ethyl acetate to

provi de 8-(benzy|oxy)-2-

(et hoxynet hyl ) - (tetrahydro 2H pyran-4-yl methyl) - 1Hi

4, 5- ff-whit lid
R ampoudsayers purie By rgfioe o oSS hnsos il
chro@atbgragiy &ir?gdra Wdterd FactionLynx Eﬁtonﬁtecﬁplﬁﬁicaﬁon Systém. Ihe

Co d 4 . . .
fractipnp s gnalxgd vainee AHAGTIOE- M3, cog e RAreRriate Gpptins were
cenu‘lflﬂlﬁb 89)515514‘%’33& td ptbvide #e3Afldroac&th@ i O kikedddirbl Gombourdd.

Reversqdghiesg pesppyative ligpithstyppetagranby. weers Emnygd ovistpeRrHagar
gradl%nyélﬁghn Yo 5- dﬂ'% !Bn@vﬁlé}%q{ f (505:‘;’ QHhﬂg}daeald’\ﬁ:‘fd/Wa%%hg@ is
according to the general netho Exa 13 usin
0.05% tblélmamyancxrl(metonmlq emqﬁa@mbem o fﬁdl Wyhaassselective
tngggﬁflé Phe -{{lﬁe BélBQPsthQHﬁFea SQB' Eclnf daBf eQéﬁlple the structure of the
recrystallization from hep anel acetate to
resulpmgwpd*g:oﬁn@kmﬁztjab okservedl &gurate mass for the isolated trifluoroacetate salt.
(et hoxynet hyl ) -1-(tetrahydro-2H pyran-4-yl nethyl) -1
Him dazo[ 4,5-c]quinoline as an off-white solid, np
136-139 C. Anal. calcd for C26H29N303: C, 72.37; H,

6.77; N, 9.74. Found: C, 72.27; H _7.05; N, 9.76. -
118 WD 2007/ 075468 PCT/ WBZ® /\gl_gﬁ Exanpl e 50 8
- (Benzyl oxy) - 2- ( 2- net hoxy&t hy (tetrahydro-2H pyran
-4-ylnmethyl)- 1 Himda§ 4, 5- Ql%iiifllne ~
R
Measured
Example Reagent R Mass
(M+H)
53 Furan-3-boronic acid é 392.1949
o
54 Phenylboronic acid @ 402.2162
55 Pyridine-3-boronic acid = | 403.2130
, N
56 Pyridine-4-boronic acid “ 403.2136
SN
57 3-Methylphenylboronic acid © 416.2337
H,C
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N NO

N -CO ~I1 O5

8- (Benzyl oxy) - 2- ( 2- net hoxyet hyl ) - 1- (t et r ahydr o- 2H pyr a

wo2007973res hyl ) -1 H
prepared according to the genera

13

2-benzyl oxyaniline in Part A and 3-net hoxypr opi onyl

chlorid

e in lieu of ethoxyacetyl

chloride in Part G

i m dazo[ 4, 5-c] qui nol i ne WaBCT/US2006/048017
met hods of Exanpl e
usi ng 4-benzyl oxyaniline in |ieu of

The crude product was purified by 10 recrystallization

from he
Q. (hnn7

pt ane/ et hyl

VIan\-? (7 nﬂfhgvynfhul\

acetate to provide

1- (tetrahydro 2H-pyran 4-yl methyl ) -1 u
inolinef as a beige solid, np 133- 136
f 058C26{H29N3bMethylphenyiheropte &id7; N 416.2325
72.05; H, 6.99; N, 9.60. 15 Exanple}51
7- (Benzlyl oxy) - 2- ( 2- met hoxyet hyl ) -1- ({ etrahydfFbs 2H pyrla
n-4-yl nmethyl) - 1 Himdazo [4, 5 -c]|quinolineg N |
N~O ND\-CO 2 H.C
7- PBenzy! oxy) - ZQ(T?lﬂB?W&Fy@%yI )-1-(tetr ahyd H- pyr 74162321
n-4-ylnmethyl)-1 H im dazo[4 5- c] qgui nol i ne wa
preparefaccordrnyg to the generalr mefhods of anptre
13 usipg 3-benzyl oxyaniline in |ieujof
2- ¥Onzy| oxy SAHlydrxyphertirdrodicandl 3- met hoxypr gpronyl 418.2174
chloride in lieu of ethoxyacetyl chloride ip~Bart G
The-crute pgoduct Was purlflad hu r‘prycﬁg Hzation
from heptane/ethyl acetate to pr ow de¢
7- (1enzy| oxy p-RrbrpRBAfIsbaiced - 119 WO 07546B420.2082
PCT/ US2006/ 048017
1-(tetrahydro-2H pyran-4-ylnethyl )- 1 im dazo[4, 5-cl g
inolinelas a |ight orange solid, n’p Anal .
caletl Tl BNty °4
7-Bronmo{ | -(tetrahydro-2H pyran-4-yl
F1m dazo[ 4, 5- c] qui nol 1 n- Z=am ne
63 4-Fluorophenylboronic acid 420.2081
F
=
64 2-Fluoropyridine-5-boronic acid e | 421.2043
F
65 - 3-Cyanophenylboronic acid /@ 4272116
N7
66 4-Cyanophenylboronic acid ﬁ? 427.2153
1
N
67 (2-Hydroxymethylphenyl)boronic acid HO 4329985
dehydrate )
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NN-NHZN Br p\--CO Part A Triethylam ne (43 ni,
0.31 nol) was added in a single portion to a chilled

W@ 2@e/073k

7- brono-4-chl oro-3-nitroqui noline (60 g,

DVF (20

1-tetrahydro-2H pyran-4-yl net hyl am ne (36 g,
in DM (50 nL) was added dropw se.
anbi ent tenperature for 1

The reaction mxture was chilled in an ice bath,

nol e)
m xture

hour .

t hen g

&8 bat h) suspensi on of

O nL) to provide a solution.

was stirred at

lenched with water (150 pmi)

PCT/US2006/048017
(0.21 nol) in
A sol ution of

0.31
The reaction

nd-then stirred

for 30
wagied
then dr
of

m nutes. A solid was isol ated

Sequ Qmﬂsﬁ{og?l’#réfibo‘f@ﬁi@ hednd d

i ed at 65 vacuum oven

by 15 f
et hylc:

iltfration
|c@thers, and
to proviﬂiige.z

g

432.2315

(7-bron
yl met hy
was9cha
A, acet
g). The

D- 3-ni troquinolin-4-yl)(tetra

I ga@Rlespsanéthal)plyenyd Honoriib ecidla
pnitrile 20 (1 L), and plati

vessel was placed under hydr

)Jam ne as a yellow solid. Paf

bgen @iessure

I
7

432.2251

until a
was con
reactio
Ia?@r 0
concent
crude 7

nal ysis by LONMS 1ndicated th
pl ete. Magnesi um sul f ate was

n m xture an en it was filf
" iy lSoriag apid |
Fat ed under reduced pressure |
- br ono- | V4-

At the re

ction

f

432.2274

(tetrah
as an a
7- hyr.ono
3, 4di a
13 mmol
overnig

ydr o- 2H pyr an-4-yl nmet hyl ) qui n
oer oil. 25 Part C A mixture
L V4- (t et rahydro-2H pyran- 4- vyl
i ne % ﬂlj’,xy\ég?ﬁ?ﬁ'?‘)r?g‘)éfﬁ}% gen
, and ethanol (100 nmL) was h¢
nt. Analysis by LC/ M5 indicat ¢

bl 1 ne- 3, 4¢4di am ne
of

nethylmngi ol i ne
br om de .4 g,
pbat ed at ~refl ux
bd t hath,G he

432.2293

reactio
of cyan
unt?® -

anal ysi

N was | nconpl ete. Two additi(
pbgen brom de were added. Heati
120 3vehlpowheavibamaicesid Us20(
by LC/ M5 indicated that the

L

D

bnal equi val ent s
ng was cgati nued
D6/ 04801

r eactd, S

436.1789

. rabout——8
concent
brom o
and was

materi a

74

DY%-conptete—The—react+on—m
ated under reduced pressure t
| . TheChlotopheagibdionsohdiéd i n
ned with water. A precipitate

I was converted to the free b4

4-Chlorophenylboronic acid

tore—was

0 providel a thic
di chl hane
f or med he

't ratioR—Fhi-s

K

el

436.1830

S e

436.1783

75

2,4-Difluorophenylboronic acid

438.1984

76

(3-Aminocarbonylphenyl)boronic acid

H,N

bdte

445.2210
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5 by stirring with 2N sodi um hydroxi de (200 nL) at
anbi ent tenperature for 2 hours. The free base was
weorPTae by prep HPLC (silica gel eluted w t hPGI/¥8%006/048017
nmet hanol in dichl oromethane containing 0.4% anmoni um
hydr oxi de), washed with diethyl ether, and dried to
provi de 300 ng of
7-brono-1-(tetrahydro-2H pyran-4-yl methyl)-1H i m dazo[
4,5- c]quinolin-2-amne as a reddish brown solid, np

>275 C. Anal, calcd for A6H'BrNAO 10 0.20 HBr: C
50.95 H 4.54. N--14-85 Found. C—50-58—H—4-38—N
14.66. |Exanples 53 - 92 A sol ution of
8- br onpj 2- ethoxynethyl-l-(tetrah dro ZFprran | metn
yD)Zh H | i mi daarbexsplignylhosenic meid 20 ?l ) i n| 446.2083
7:3 vol une: vol unme (v:v) 15 chl orofor ne hayfol (2 nlL)
was added to a test tube, and the solvent vas renpved
by vacuum centrifugation. The boronic acid (0,11
mol ) ipdicated in the table below a [
(1.6 nmo uentia ed, Tha S
purzfed lf*ﬁf Sr "é’ﬁ“’pﬁggﬁf’%‘g ronip 0 gL| 460.2553
of a 4 1g/nL solutlon I'n toluene O ( 2 M
aqueous|sodi um car bonate sol ution (6( dei oni zeg
water (113 L), and a solution of 20 0. p
tri phenyl phosphi ne in n-propanol (53|L, 0.0078 )
were sequentially added. The test tuybe 3.o u d
W tdy nitro ated at>80
overni ght g?ﬂDgﬁégﬁ }gﬁgﬂmbgﬁpgggnple 92, gla 462.2361
acetic acid (500 L), tetrahydrofuran|(500 L), nd
dei oni z¢d water (500 VL) were added tjo the tH&¥ "t ube.
The rea¢tion was heated for 2 hoursjat 60 C, 25 The
content$ of each test tube were passs
Vatdd s QasPé- %aﬁfihexy@@w@@f%%méart i 462.2346
accordimg to the follow ng procedure.
actrd— (3 nt—of 1+ N—was—added—toadjust D
pH <5; &nd the resulting solution we
t he car?ridge optionally using |ight
pre8bure. TFHeDoaethrxyigenylmsoniastidd Wi t hy ket (5 | 462.2392
mL) optilonal Iy using |ight nitrogen pressuﬁ% and
transfefqred 30 to a clean test tube. |A solutloﬁ)@ﬁ 1 %
arerta-Hr—rAethanel—{( 2 5—+n)—was—then—passed
t hrough |t he cartrldge optionally using light njtrogen
pressure, and t el uent was col | ectgd and
content f at ed*pycRlrophsythnrenicagk i or. - 121 470.1398
2007/ 07%468 PCT/U82006/048017 The cdnpourfd
purified by preparative high perforndnce IIGU
chronatcgraphy using a Wt er s Fracti gnLynx aut o
purification systenb_&QgL
83 Dimethylaminocarbonyl)phenylboronic 473.2522
acid
H,cN-cH,
84 4-(Methanesulfonyl)phenylboronic 480.1928
acid
.S
0o Cl%
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fractions were anal yzed using a Waters LC/ TOF- M5, and

the app

ropriate fractions were cent

ri fuge evapor at ed

wo eoopozissgie the trifl uoroacetate salt of the dBGI/DE06/048017
conpound. 5 Reversed phase preparative liquid

chr omat ogr aphy was perfornmed wth non-I1inear

gr adi en

elution from5-95% B where Ais 0.05%trifl uoroacetic

acid/water and B is

aci d/ ac

0.05%¢trifluoro

etonitrile. The fracti ons wer

acetic
e col l ected by

t

mass-sel ective triggering. The table bel ow shows the
reagemyused—for—each exanpte,the sfructure of the
resul tijng conpound, and the observed| accurate Ss f%r
the isolated trifluospacetate salt. |10 N N CO R
Meggur ed;  Exanmpl e +H) 530
Fu?gn-S-IoSg ré’%?'c é‘é‘l’% 2 .)fgﬁwgéﬁ)n%/snyl borohi ¢ acid 487.2690
402. 216QR° 55 Pyri di ne=3-boronic acid| 403% 56
Pyri di ne-4-boronic acid 6 403.2136 N 57 ¢y
3-Met-hyl phenyt-beronic—aci-6——416-233F—H3C—> 122
2007/ 07p468 PCT/ US2006/ 048017 58 4- Met hyl phenyl HQor onifc
acid 41p.2325 CH3 59 o-Tolyl boroni ¢ acid H3
416. 232l 60 3- Hydr d3«yhenyl boronic acid 418. HO
61 88=FI| poPaplymjihbairiboryt)phengibbrohzd. 2082 487.2708
3- Fl uor pphenyl bor oni acidci d 420. 2075 J/NH
H,C
3-(Pyrrolidine-1- o
87 carbonyl)phenylboronic acid 1] 499.2691
4-(Pyrrolidine —1-
88 carbonyl)phenylboronic acid 499.2702
4-
89 (Isobutylaminocarbonyl)phenylboronic 501.2860
acid HN™ O
H,C
CH,
3-(Morpholine-4- OY©
90 carbonyl)phenylboronic acid N >15.2625
B
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10

15

20

F ~ 63 4-Fl uorophenyl boronic acid 420.2081 F 64

2- Fl uor opyri di ne-5-boronic acid N 421.2043 F 65
w@20yarmaphenyl boroni ¢ acid 427.2116 N 66 PCT/US2006/048017

4- Cyanophenyl boroni ¢ acid 427.2153 11 N 67

(2- Hydr oxymet hyl phenyl ) boroni ¢ acid HO 432. 2285

dehydrate -123 WD 2007/ 075468 PCT/ US2006/ 048017 68

2- Met hoxyphenyl boroni ¢ acid H3C. O 432. 2315 69

3- (Hydr oxynet hyl ) phenyl boronic acid 432.2251 OCH 70

4- (Hydr oxynet hyl ) phenyl boroni ¢ acid 432.2274 HO 71

4- Met hoxyphenyl boronic-acid-1 4322293 H3CO—72

LA~ x —

3-Ch|oropheny|boron|c acid 436.1789} C ~ 73
2-Ch|oropheny|boronic acid G 436.1830 74
4-Ch|oropheny|b r ‘ﬁﬁ{d 436.1783 | A F 7

2,91 Di |l uor g g %0:%859 £38.1984 F 76 515.2667
( -Anirocarﬁ oron| aci d {445. N

o

5-(tert-butyldimethylsilanyloxy-
methyl)pyridine-3-boronic acid

\ 7

433.2234

Z—=

Examples 93 — 128

Part A

8-Bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline was prepared according to the general methods of Example 6
using 3-methoxypropiony! chloride in lieu of ethoxyacetyl chloride in Part D. The crude
product was triturated with diethyl ether, isolated by filtration, and dried to provide 8-
bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo [4,5-
c]quinoline as a white solid.
Part B

The compounds in the table below were prepared and purified according to the
methods of Examples 53 — 92, except that the reactions were heated for 4 hours instead of
overnight and 8-bromo-2-(2-methoxyethyl)-1 ~(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline was used in lieu of 8-bromo-2-ethoxymethyl-1 -(tetrahydro-2H-
pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline. The table below shows the reagent used
for each example, the structure of the resulting compound, and the observed accurate mass

for the isolated trifluoroacetate salt.
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124 WO 2007/ 075468 PCT/ US2006/ 048017 77

3- Car boxyphenyl boronic acid HO 446.2083 0 i 78
460. 2553PCHUBTH06H48017
H3C.0 79 2, 4-Di net hoxyphenyl boroni ¢ acid 462. 2361
H3C.0 80 2, 6-Di net hoxyphenyl boronic acid H3CO / |
OCH3 462.2346 81 3, 4-D net hoxyphenyl boronic acid
H3C. Ol 462.2392 0.CH3 82 3, 4-Dichl orophenyl boroni c

W 30070/873gir oxypr opyl ) phenyl ] boronic |

acid ( 470.1398 dC

/ d 3-(N,N 83

Di et hyl am nocar bonyl ) phenyl boronic 0 473.2522 acid
H3CNCH3—A4—{-Met-hanestt-fenryphenyt-boronie—84 Mo )
480.1928 acid CI'S -125 WD 2007/ 075468 R ‘;j}sure
Exsleg2006/ 048017  3-K94888! ass

| soprgpyl ami nocarbonyl ) phenyl boronic O 4872690 acid M+
H3Cl T%~ NH

93 Phenylboronic acid 402.2181

94 Pyridine-3-boronic acid = | 403.2119

N
95 Pyridine-4-boronic acid (5 4032134
SN
96 Thiophene-3-boronic acid é 408.1734
S
97 3-Methylphenylboronic acid @ 416.2346
H,C
98 4-Methylphenylboronic acid @ 416.2347
CH,
99 o-Tolylboronic acid Hsc\é 416.2316
100 3-Hydroxyphenylboronic acid Jﬁ:’ 418.2113
HO
101 4-Hydroxyphenylboronic acid @ 418.2138
OH
102 2-Fluorophenylboronic acid F\© 420.2074
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CH3 3-(N 86 Propyl am nocar bonyl ) phenyl boronic C ---6
487.2708 acid NH H3C Jr

87 3-(Pyrrolidine-I- 0

wa@2®7a&348 car bonyl ) phenyl boronic acid ~6 N 88PCT/US2006/048017
ne -1- 499.2702 carbonyl)phenyl boronic
acid O 4 89 (Isobutyl am nocarbonyl) phenyl boronic

4- (Pyrrolidi

501.2860 acid HN O H3C\J CH3 90 3-(Mrpholine-4- 0

515. 2625 carbonyl ) phenyl boronic acid N Cod

2007/ 075468 PCT/ US2006/ 048017 91

515. 2667 carbonyl ) phenyl boronic acid NO O

-126 WO

4- (Mor phol i ne- 4-

5—{t-ert—butyH-di-rethyt-sianyt-oxy—92

nmet hY1) pYri di ne-3-boronic acid N, 433.22B4 CH

Eanplies 93 - ﬁ%or@ﬁﬁényﬁao%omc acid 420.2082

8- Br ono- 2- ( 2- met hoxyet hyl ) - (tetrahydro-2k+p¥ -

methyl)-1 H
104 4-Fluorophenylboronic acid @ 420.2090
105 2-Fluoropyridine-5-boronic acid @ 421.2070

NS

106 4-Cyanophenylboronic acid ﬁ? 427.2119
107 2-(Hydroxymethyl)phenylboronic acid /\‘i‘j 432.2302
108 2-Methoxyphenylboronic acid \@ 432.2308
109 _3-(Hydroxyrnethy1)phenylboronic acid /@ 432.2285
110 4-(Hydroxymethyl)phenylboronic acid @ 432.2278
111 4-Fluoro-2-hydroxyphenylboronic acid @ 436.2050
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I m dazo[ 4, 5-c] qui nol i ne was prepared according to the

gener al
waekdoanides in | i eu of ethoxyacetyl

The cr
i sol at
br ono-

nmet hods of Exanple 6

ude product was triturated with d
ed by filtration, and dried to prov
2- (2- nmet hoxyet hyl ) - |

et hyl
i de 8-

usi ng 3- met hoxypr opi onyl
chl ori de i n Rer/USIDN6/048017
et her,

- (tetrahydro-2H pyran-4-ylmethyl )-1 Himdazo [4,5 10

cl]quinoline as a white solid.

Part B The compounds in

the tabl e bel ow were prepared and purified according

toth methods—of  Exanptes—53—=92,—except—tiat—the
reactijons were heated for 4 hours instead| of
olVr nijght and 3-Chlorophenylboronic acid 436.1798
8- br onp- 2- ( 2- net hoxyet hyl ) - 1- (t et rahydro- RHp -yl
et hylD- m = i i used in
l'ieu gf 8-brono-2-ethoxynethyl-I-(tetrahydro-2H |
pyran-|4- yl met hylomdBehdiy#B&8htt aic] qui nol | ne.Clihs 1436.1793
tabl e jbel ow shows the reagent used for epch exg e,
the stiructure of the resulting conpound nd_t he
observled accurate mass for the isolated
trifluoroacetate salt. 20 Nl /-0 N X N |-CO
WO 4007/ 07546 84-PEleropaéfdbarésieiacid Measur el Exa 436.1781
Reagent R Mass (MtH) 93 Phenyl boronic afid 4
94 Pyrfi di ne-3-boronic acid / | 403.2119 N~ 95 <l
Pyridijne-4-boronic acid 6~ 403.2134 N 9b
Thi ophene- 3-boronic acid \ 408.1734 S F
115 2,4-Difluorophenylboronic acid 438.1972
116 (3-Aminocarbonylphenyl)boronic acid N 445.2233
2
117 [3-(Hydroxypropyl)phenyl]boronic acid A/@ 460.2605
OH
HJIO
118 2,4-Dimethoxyphenylboronic acid 462.2405
.0
H,C
119 3,4-Dimethoxyphenylboronic acid H,Coo /© 462.2372
O-ch,
120 3,4-Dichlorophenylboronic acid /@ 470.1381
Cl
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97 3- Met hyl phenyl boronic acid 416.2346 H3C ~ 98
4- Met hyl phenyl boronic acid 416.2347 CH3 99
W@2000l09446%r oni ¢ aci d H3C 416. 2316 100

3- Hydr oxyphenyl boroni c acid |

PCT/US2006/048017

418. 2113 HO 101

4- Hydr oxyphenyl boronic acid 1 418.2138 OH 102

2- Fl uor ophenyl boronic acid F 420.2074 -128 WO
2007/ 075468 PCT/ US2006/ 048017 103
3- Fl uor ophenyl boronic acid | 420.2082 F b 104

4- Fl uor ophenyl boroni c acid 420.2090 F 105

2-Flugropyridine-5-horonic aci-d N 4212070106
4- Cyanophenyl boroni ¢ acid 427.2119 11 N 107
2- (Hydr oxynet hyl ) phenyl boroni ¢ aci d HO 432. 2302
JoH)et hokHERimstydaminosebanyirhepylberemaqs 109 473.2595
37 (Hydr oxynet hyl ) pheny®dér oni ¢ aci d 432. 2285 0
4- (Hydr oxynet hyl ) phenyl boroni ¢ acid 432. 227 .hg%iHO
111 4-Fl uoro-2- hydroxyphenyl boronic acid |43 :2050% F
- 129
122 4-(Methanesulfonyl)phenylboronic acid <) 480.1987
J
0GR
123 3-(N—Isopropylaminc;ia;gbonyl)phenylboronic o) j/‘ilj 487.2720
H,C._-NH
CH,
124 3-(N-Propylaminocarbonyl)phenylboronic acid © )| l 487.2713
NH
o
4-(N,0-
124 Dimethylhydroxylaminocarbonyl)phenylboronic 489.2453
acid HC.y~S0
|
Hc O
126 4-Borono-DL-phenylalanine 489.2492 -
H,N
O~ OH
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10

15

20

WD 2007/ 075468 PCT/ US2006/ 048017 112

3- Chl

or ophenyl boronic acid 436.1798 d

113

wQ2@aephenyl boronic acid G 436.1793 114 PCT/US2006/048017
or ophenyl boronic acid 436.1781 C F 115
2,4-Di fl uorophenyl boronic acid 438.1972 F 116

( 3- Am nocar bonyl phenyl ) boronic acid / 445.2233 H2N O
117 [ 3- (Hydr oxypropyl ) phenyl ] boronic acid 460. 2605

6 OH H3C O 118 2, 4- Di net hoxyphenyl boroni c acid
462. 2405 H3C0 119 3, 4-Di net hoxyphenyl boroni ¢ aci d

4- Chl

rj---

H3C.

aci d

PCT/ Us2006/ 048017
3- (NN Di et hyl am nocar bonyl ) phenyl bor oni

y 470.13 81 C C - 130 WO 2007/

75468

462. 2372 O CH3 120 3 _4-Dichlor nphnn | boronic

/ &21 @o O

47B. 2b95-(PipidineitTartioh®)phenylboronic acid 513.2829
4- ( Met hanesul f onyl ) phenyl boroni c acid 48Q. 19 CF?3
0]
128 3-(N-Benzylaminocarbonyl)phenylboronic acid NH 535.2704
Examples 129 — 157
Part A

7-Bromo-2-ethoxymethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-

c]quinoline was prepared according to the general methods of Example 6 using 7-bromo-

4-chloro-3-nitroquinoline in lieu of 6-bromo-4-chloro-3-nitroquinoline in Part B. The

crude product was triturated with diethyl ether and then recrystallized twice from

acetonitrile to provide product as a white crystalline solid.

Part B

The compounds in the table below were prepared and purified according to the

methods of Examples 53 — 92, except that the reactions were heated for 4 hours instead of

overnight and 7-bromo-2-ethoxymethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-

imidazo[4,5-c]quinoline was used in lieu of 8-bromo-2-ethoxymethyl-1-(tetrahydro-2H-

pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline. Example 156 was prepared according to

the method used for Example 92, except that it was heated for 4 hours instead of 2 hours.

The table below shows the reagent used for each example, the structure of the resulting

compound, and the observed accurate mass for the isolated trifluoroacetate salt.
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123 3-(N-Isopropyl am nocar bonyl ) phenyl boronic O
487.2720 acid H3C, T,-NH CH3 / | 124

W20 PHepyl am nocar bonyl ) phenyl boroni ¢ aci d OPET/US2006/048017

487.2713 NH H3C 4-(N O 124

Di net hyl hydr oxyl am nocar bonyl ) phenyl bor oni ¢ 489. 2453
acid HHC N O 1 H3C. 0 126 4-Borono-DL-phenyl al ani ne
489. 2492 HZN 0 OH - 131 WD 2007/075468

PCT/ US2006/ 048017 127

3- (Pi peridine-|-carbonyl)phenyl boronic acid O 513. 2829

N O TI-6 128 3-(N Benzylam nocar bpnyl ) phenytboronicT
acid NH 535.2704 Exanp P9 -0 Part A5

7- Br ono- 2- et hoxynet hyl
- (tetrahydro-2H pyra hyl ) -1 H i m dazo[ 4, 5-
c] qui nol i ne was pr accor ngcgo t he. gener al
net hods of Exanple using 7-br

-chloro-3-nitroquinoline in Iiead pf M
Ex G- br ono- 4-chl or@é%em troquinoline |n Part {B. The ii;suzed
grude product was triturated with diethyl ether and (M+H)
tfhem TecrystattTzed—twcefrom—acgtont-trite_teo

129 r oV de progieliRtodc Wiist © crystalfine @d/ 10 Pagks o155
=

130 Pyridine-4-boronic acid N | 403.2127
NS

131 3-Methylphenylboronic acid ©/ 416.2328

CH,
132 4-Methylphenylboronic acid Q/ 416.2325
H,C
133 o-Tolylboronic acid @ 416.2361
CH,

134 3-Fluorophenylboronic acid ©/ 420.2122
F

135 4-Fluorophenylboronic acid ©/ 420.2130

F

L . =

136 2-Fluoropyridine-5-boronic acid ~ | 421.2059

F"°N '

137 4-Cyanophenylboronic acid /©/ 427.2166

N//
138 2-(Hydroxymethyl)phenylboronic acid ©: 432.2277
OH
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The conpounds in the table bel ow were prepared and
purified according to the

nmet hods of Exanples 53 -

wO2078%aept that the reacti ons were heated forPdI/IR2NE048017

i m dazo[ 4, 5-c] qui noline was used in |ieu of
8- br ono- 2- et hoxynet hyl -1 - (tetrahydro-2H 15
pyran-4-yl met hyl ) - 1H i m dazo[ 4, 5- c] qui nol i ne.
156 was prepared according to

nstead of overnight and 7-brono-2-ethoxynethyl -

(tetrahydro-2H pyran-4-yl nmet hyl ) -

1

Exanpl e
the nethod used for

Exanple—-92,—except—that—it—washeated+or—4-hoeurs
itlnstead of 2 hours. The table bel gent
Used,f each | e, ..t he.struyctu
139 dorp Bﬂ%,df‘awe?@%%ﬁ%%}“% B%br at 1%2.2299
ijsolated trifluoroacetate salt. 20
200-H-075468—PCHUS200604801F—N-0 ired
Hx Reagent R Mass (M+H) 129 Pheny
140402. 2i(ptydroxymelbyl)livdyPorode aeid4- b . P#22.2272
3- Met hyl phenyl boroni c acid 416. 232 -
4-Met-hyl phenyl-borene—actd\+—416-2
o- Tol yl boronic acid \ | 416.2361
1413 Fl uor apirempk PR Boréik dci20. 212 432.2289
4- Fl uor ophenyl bor oni ¢ acid 420. 213
2- Fl uoropyri di ne-5-boronic acid 421.
142 3-Chlorophenylboronic acid 436.1785
143 2,4-Difluorophenylboronic acid /@( 438.2017
F F
144 (3-Aminocarbonylphenyl)boronic acid 4452227
145 | 4-(N,N-Dimethylamino)phenylboronic acid HSC.N/©/ 4452577
146 2.,4-Dimethoxyphenylboronic acid O/©\/O 462.2397
3-(N,N-
147 Dimethylaminocarbonyl)phenylboronic acid 473.2523
148 4-(Methoxycarbon};lca;glino)phenylboronic 4759379
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137 4- Cyanophenyl boronic acid 427.
2- (Hydr oxynet hyl ) phenyl boroni ¢ acid 432. 2277 OH
w2069 75468 PCT/ US2006/ 048017 139

2166 N 138

-133
PCT/US2006/048017

3- (Hydr oxynet hyl ) phenyl boroni c acid 432.2299 HO 140
4- (Hydr oxynet hyl ) phenyl boroni c acid 432.2272 OH 141

4- Met hoxyphenyl boronic acid O |

2,4-Difl uorophenyl boronic acid |

/ 143

| 432.2289 CH3 142
3- Chl or ophenyl boronic acid 436.1785 Cl

438.2017 F ~ F 144

(3- Ami nocar bonyl phenyl )boronic acid lir 445.2227 O

N4 5—4—N-N-Drethyam-norpheny boropte—ach-d—HIGN
I| 445.2577 CH3 146 2, 4- D met hoxyphenyl b € acid O
1491 O Aﬁaeﬁﬁﬂgsuﬁﬁﬁ%%&nyﬁ)&Mchéﬁi _ o} 480.1941
D met hyl am nocar bonyl ) phenyl boroni gg@ﬁ 473. 2523
BRC N O CH3 148 4- (Met hoxycarbony] am n’Q) phenyl borioni ¢
H3C. 0' N 475.2379 acid 0 - 134 WO P007/07
FPCT/ US2006/ 048017
150 3—(N—Isopropyla.minocgrbonyl)phenylboronic 487.2729
acid
HN™ O
H,C” CH,
4-(N,O- 0 ﬁ/©/
151 | Dimethylhydroxylaminocarbonyl)phenylboro 489.2533
nic acid O’N'CH:.,
CH,
152 | 3-(Methylsulfonylamino)phenylboronic acid ] 495.2061
O...NH
_]
H,C o
Oﬁ
153 4-(Isobutylammoczr(};gnyl)phenylboromc J\/NH 501.2846
H,C” ~CH,
154 3-(Morpholine-4-c:zli)gnyl)phenylboronic £ _ 515.2653
o
o/
. . OY©/
155 4-(Morphol1ne-4—carl?onyl)phenylboronlc 515.2626
acid Nj :
0]
156 5~(tert-butyldimethylsilanyloxy- HO | ~ 433.2259
methyl)pyridine-3-boronic acid N>
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149 4- (Met hanesul fonyl ) phenyl boronic acid 0. 480.1941

H3C. 0 150 3-(N-Isopropyl am nocar bonyl ) phenyl bor oni c
WeBn7ATRA acid HN O H3CCH3 4-(N, O 0 151 PCT/US2006/048017

Di et hyl hydr oxyl ami nocar bonyl ) phenyl boro 489. 2533 nic

acid O-N.CH3 CH3 152

3- (Met hyl sul f onyl am no) phenyl boroni c acid 495. 2061

0. S _NH H3C O 153

4- (1 sobut yl am nocar bonyl ) phenyl boroni ¢ NH 501. 2846

acid H3C CH3 3-(Morpholine-4-carbonyl ) phenyl boronic
1584 515 2653 acid. Q. Q155

di ne- 3- bor pincecalciswr438l 2259 Y ) PYn VO

4- (Mor phol i ne- 4-car bonyl ) phenyl borjoni c {yd 515| 2626
157 (N (deAnBin¢methylibanyleiramiciagidsi | anyl oxy 156 net1ba73
- 135

2007/ 075468 PCT/ US2006/ 048017 157 NH,

(4-"Ani nonet hyl phenyl) boronic acid, , 431.2473
pi ncacol ester, HO Examples 158 —204

Part A

7-Bromo-2-cthoxymethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-imidazo{4,5-
c][1,5naphthyridine was prepared according to the general methods of Example 6 using
7-bromo-4-hydroxy-3-nitro[1,5]naphthyridine in lieu of 6-bromo-4-hydroxy-3-
nitroquinoline in Part A. The crude product was triturated with diethyl ether, isolated by
filtration, rinsed with diethyl ether, and dried to provide product as a white solid.
Part B

The compounds in the table below were prepared and purified according to the
methods of Examples 53 — 92, except that the reactions were heated for 4 hours instead of
overnight and 7-bromo-2-ethoxymethyl-1 -(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo [4,5-c][1,5]naphthyridine was used in lieu of 8-bromo-2-ethoxymethyl-1-
(tetrahydro-2 H-pyran-4-ylmethyl)-1/-imidazo[4,5-c]quinoline. Example 204 was
prepared according to the method used for Example 92, except that the reaction was
heated for 4 hours instead of 2 hours. The table below shows the reagent used for each
example, the structure of the resulting compound, and the observed accurate mass for the

isolated trifluoroacetate salt.

-/

N O

&G
l

RN \\Co

Measure
d Mass
(M-+H)

Ex Reagent

158 Furan-3-boronic acid 393.1937

R
T
159 Phenylboronic acid ©/ 4032137
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NH2 Exanpl es 158 -

gener al

204 Part A 7-Brono-2-et hoxynet hyl -

-(tetrahydro-2H pyran-4-ylnmethyl)-1 Him dazo[ 4, 5-
WG 200154684 napht hyri di ne was prepared accor di ngPeDUS1966/048017

met hods of Exanple 6 using

7- brono-4-hydroxy-3 -nitro [1, 5] naphthyridine in lieu

of

is

and dried to provide product as a white solid. Part B

6- br ono- 4- hydr oxy- 3-

olated by filtration, rinsed with

nitroquinoline in Part A The
crude product was triturated with diethyl

et her,
di et hyl et her,

210

1

u
|

rified ac in o the t hods of

Rrigine b orasitae

over ni aht
~7

, except

stead_of and

The—conpoutds—n—the—table—betowwere—prepared—an
or.qJ . Exanp¥e 3 -
s were heated fm hour s

d
o

404.2075

l6ly|
Li

7-|br ono- 2- et hoxynet hyl -1 - (t et rahydr o-

Y- 1 H i ni BuEiding-4sbeppie ichapht hyri ¢

eu of 8-bromn-2-ethoxynethyl -] -

2Hp
i ne

yr yl met |
s dsed in
NS

|
404.2068

(tletrahydr - 2H pyran- 4-yl nmet hyl ) - I Hijm dazo clquin
1621 ne. Exaﬁjﬁ'l‘@’hfﬁﬁa\?\ﬁgoﬁls agiepar ed adcordi fg_tlo the |409.1674
methot—used—For—Exanpte—92—exeept—thHat—the—reaction
M [ |4
wgs heated for 4 hours instead of 2{hours tabl e
163bgl ow showsmMeiey1pleageivionis asidf or each exa , the 14172207
stijructure of the resulting conpound, jand t hel observed
agcurate mass for the isolated triflluoroacet e salt.
NINO N R 1 CN Measure Ex Reagent [R d Mas MA+-H)
164158 Fur an-43Metndphanyttmirehid@3d1937 159 Phen @] onic | 4172301
adi d 403.2137 - 136 WD 2007/ 075468 |PCTHS20967 048017
1§60 Pyridine-3-boroni ¢ aci d N 2404721 16
165D i di-ne- 4- boy. . \ 404.2068] 162 [j:]j/
Thlophene-S-ﬁ%?gh@%géggagg 409. 1674 CH, 417.2288
166 2-Hydroxyphenylboronic acid @ 419.2082
OH
167 3-Hydroxyphenylboronic acid ©/ 419.2094
' OH
168 4-Hydroxyphenylboronic acid ©/ 419.2086
HO
169 3-Fluorophenylboronic acid ©/ | 421.2050
F
170 4-Fluorophenylboronic acid /©/ 421.2038
F
3 . /
171 2-Fluoropyridine-5-boronic acid /E\/]l/ 422.1982
F"°N
172 3-Cyanophenylboronic acid q 428.2107
I
N
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/ 163 3- Met hyl phenyl boroni c acid 417.2297 CH3 164

4- Met hyl phenyl boronic acid | 417.2301 H3C 165
W@2000l09346%0r oni ¢ acid C. C 417.2288 CH3 166 PCT/US2006/048017

2- Hydr oxyphenyl boroni c acid 419.2082 OH 167

3- Hydr oxyphenyl boroni c acid 419.2094 OH 168

4- Hydr oxyphenyl boronic acid | 419.2086 HO 169

3- Fl uor ophenyl boronic acid 421.2050 F 170

4- Fl uor ophenyl boronic acid 421.2038 F 171

2- Fl uoropyri di ne-5-boronic acid 422.1982 F ~N 172

3--COyranophenyl boroni-c—acid-428-2107 —N 137—WO

™~

2007/ 075468 PCT/ US2006/ 048017 173 4- Cyanoph roni¢
173a¢i d 428. 208ganoighenyllBdropiqddydir oxynet hyl ) phe roni c| 428.2080
agi d 433.2243 OH 175 2- Met hoxypheny| borg@i ¢ acid O

433-2224—CH3—176 3= (Hydroxymethyt ) phenyl boroni ¢ aci d
433. 2223
174 2-(Hydroxymethyl)phenylboronic acid 433.2243

OH

175 2-Metho>iyphenylboronic acid 433.2224

176 3-(Hydroxymethyl)phenylboronic acid 433.2223

177 4-(Hydroxymethyl)phenylboronic acid 433.2221

178 4-Methoxyphenylboronic acid 433.2199

\

179 2-Chlorophenylboronic acid 437.1726

181 (3-Aminocarbonylphenyl)boronic acid 446.2185

182 4-(N,N-Dimethylamino)phenylboronic acid 446.2524

183 [3-(3-Hydroxypropyl)phenyl]boronic acid 461.2575

: Q
CH,
HO
OH
Q :
CH,
180 4-Chlorophenylboronic acid /©/ 437.1754
Ci
og ;NHz
H3C.N/©/
CH,
HO
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HO 177 4-(Hydroxynethyl)phenyl boroni c acid 433. 2221
CH 178 4- Met hoxyphenyl boronic acid O ( / 433.2199
W@ERB70478682- Chl or ophenyl boroni ¢ acid ac 437. 172BCT/US2006/048017

180 4- Chl or ophenyl boronic acid 437.1754 Cl

181

(3- Am nocar bonyl phenyl ) boronic acid 446.2185 O NH2
182 4- (N, N- Di net hyl am no) phenyl boronic acid H3C N |
446.2524 CH3 183 [3-(3-Hydroxypropyl)phenyl]boronic

acid 461. 2575 HO -

138" WD 2007/ 075468

PCT/ US2006/ 048017 184 2, 4- Di net hoxyphenyl boronic acid

Ov 1T 4632331 O CHCHS H3C 0 185
2}6- Di met hoxyphenyl boronic acid / 468. 2362 CH3 186
1843} 4- Di n2#HRmyphenydhboylbniani@egdid H3C. D q 483 4 % 463.2331
OJCH3 3-(N, N-Di net hyl am nocar bonyl ) Jherty}h bor onlcq., 187
adid 474 2512 H3IC N QO CH3
HCo
185 2,6-Dimethoxyphenylboronic acid @( 463.2362
Q
CH,
186 3,4-Dimethoxyphenylboronic acid HSC‘O/Q/ 463.2343
O-ch,
187 3-(N, ,N-Dimethylaminoc?arbonyl)phenylboronic ?/ 4742512
acid H.C.
3 N O
CH,
188 | 4-(Methoxycarbonylamino)phenylboronic acid HN 476.2258
oo
CH,
e 10
189 | Methylhydroxylaminocarbonyl)phenylboronic 3707 476.2281
acid o
190 4-(Methanesulfonyl)phenylboronic acid O.g /@ 481.1879
H,C’ 3
191 4—(Cyclopropylaminocz‘trbonyl)phenylboromc OY©/ 486.2466
acid NH
192 3-(N-Isopropylaminocarbonyl)phenylboronic 488.2660

acid
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188 4- ( Met hoxycar bonyl am no) phenyl boroni ¢ aci d

47

6.2258 0 OCH3 4-(0- H 189

worwhprHagRir oxyl am nocar bonyl ) phenyl bor oni ¢ H3CPOI/BS2006/048017

476. 2281 acid 0 190 4-(Methanesul fonyl ) phenyl boronic

ac

4- (Cycl opropyl am nocar bonyl ) phenyl boroni ¢ O 486. 2466
acid NH 192 3-(N-1sopropyl am nocar bonyl ) phenyl boroni c
-139 WD 2007/ 075468

48

id 0; \ 481.1879 H3C O 191

8.2660 acid HN O H3CCH3

PCT/ U82006/ 048017 193

(NPropytarntnocarbonyt)phenytboronte—actd—HN-O-
438 2617 r-1 CH3 194 4-Borono-DL-phenyla e
490. 2462 HD NHZ O 195
3- (l\/bth quonyI amn hen |b0(0nI.C acid 496[ 1994 O
193 NHB<Nebrepplargsocarly qwﬂ)@g omquwro) phe,w ber oni ¢ | 488.2617
agid HN 496.1989 a F? 3 197
3-{(Pyrrolidine-I-carbonyl)phenyl boronic a d 500. 2642
cqd 198 4-(Pyrrolidine-1-carbonyl)phenyl bo€idni c acid
500. 2633 v 199 3-( Morphol i ne-4-car bonyl ) phenyl gQr o
adid 516.2590 a O
194 4-Borono-DL-phenylalanine 490.2462
195 3-(Methylsulfonylamino)phenylboronic acid | 496.1994
o_.s,NH
HaC’(")
196 4-(Methylsulfonylamino)phenylboronic acid HT}3/©/ — 496.1989
.S
o Cl%
197 3-(Pyrrolidine-l-éarbonyl)phenylboronic acid 500.2642
@i,
.y o
198 4-(Pyrrolidine-1-carbonyl)phenylboronic acid Y©/ 500.2633
O
199 | 3-(Morpholine-4-carbonyl)phenylboronic acid I 516.2590
N0
o/
Oﬁ
200 4-(Morpholine-4-carbonyl)phenylboronic acid N 516.2601
B
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~J o/ 200 4-(Morpholine-4-carbonyl)phenyl boronic acid

516. 2601 coJ N -140 WO 2007/ 075468 PCT/ US2006/ 048017
WaA2040B4epi peri di ne- 1- car bonyl ) phenyl bor oni ¢ ~PCR082006/048017

acid 528.2632 O 202

2- Met hoxy-4-(4,4,5,5-tetranmethyl-1,3,2- HOq i

449, 2158 di oxaborol an-2-yl ) phenol O CH3 203

3- (N-Benzyl am nocar bonyl ) phenyl boronic acid HN O

536.2637 5-(tert-butyldinethylsilanyl oxy 204

met hyl ) pyri di ne- 3-boronic acid HO 434.2174 N

- 240 Part A

Br ono- 2- ( 2- net hoxyet hyl ) - 1- tetrahyd@'ﬁ IOY4-yI
201 TEtR(A- -Pxopigeidingt ldearbpuayiphehpbogimapht hywi-tipe was 528.2632
epar ed accordi ngeido t he general methods of g Exanpl e

i o ~f

—t

—H-eu—ef—6-—-brofrpo—4—hydroxy=3=frtroquirnotne T Pan
and 3- et hoxypropi onyl chloride in|llieu
hoxatahosty-41th 413, Sleetiamdaylt 1, B)2- The| cr u‘gg
202¢ 1 t ur at eddiokiborMRBER-yhpienat ed by ffltratio

wth MIBE, and dried to provide product as aoo@iiage
splid. 10 Part B The conpounds—in—thp—tableb

=
n

P €p: .

6| usi ng 7-brono-4-hydroxy-3 -nitro [[1, 5] napht hyri di ne
A

e

5449.2158

o
T AT O |V A

prepared and purified according to the neth
Exanpl es 53 - 92, except that the repctions
heated for 4 hours instead of overn|ght and
203@ BL @ BeRzyl2miRichtboyiel)pydnyiborbhietackhy dr o- 2HyR - 4-y] 536.2637
et hyl )-1 H i m dazo[ 4, 5-c] [ 1, 5] napht hyri di ng was usegd
im lieu of 8-brono-2-ethoxynethyl-1 L5 @)
(§etrahydro- 2H pyran- 4 yl rrethyl) IH{m [4 5-c] qui

=

v
T

oline—TFhetablebelowsho I e \dclll tsed—Fot
r

each exagrgieﬁ,,batpmnﬁ&mymlmﬁﬁoﬁy the resuHO™ N |c ound

434.2174
204and the methyl)pyridine-3-boronic acid 3

N

Examples 205 — 240
Part A
7-Bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-

imidazo[4,5-¢][1,5]naphthyridine was prepared according to the general methods of
Example 6 using 7-bromo-4-hydroxy-3-nitro[1,5]naphthyridine in lieu of 6-bromo-4-
hydroxy-3-nitroquinoline in Part A and 3-methoxypropiony! chloride in lieu of
ethoxyacetyl chloride in Part D. The crude product was triturated with MTBE, isolated by
filtration, rinsed with MTBE, and dried to provide product as a beige solid.
Part B

The compoﬁnds in the table below were prepared and purified according to the
methods of Examples 53 — 92, except that the reactions were heated for 4 hours instead of
overnight and 7-bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-¢][1,5]naphthyridine was used in lieu of 8-bromo-2-ethoxymethyl-1-
(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinoline. The table below shows
the reagent used for each example, the structure of the resulting compound, and the

observed accurate mass for the isolated trifluoroacetate salt.
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observed accurate mass for the isol ated

trifluoroacetate salt. r -141 WO 2007/ 075468
w06/ 048017 N ~--0 N N R iN  --Co MEBNEE48017

Exanpl e Reagent R Mass (MtH) 205 Furan-3-boronic acid

O r 393.1906 / 206 Phenyl boronic acid 40 3.2107

207 Thi ophene-3-boronic acid SJ 409. 1692 208

4- Met hyl phenyl boroni c acid 417.2249 H3C 209

2- (Hydr oxyphenyl )boronic acid | 419.2054 OH 210

3- Fwdroxyphenylboronlc acid 419. 2074 OH 211

rant e acid 421 QD’IA rl: / 2192

| hao
J FI UUI UPIICIIyI oOTOTIT U AavIr a gl 4 By T [ g my =y
4- Fl uor ophenyl boronic acid 4. 20 o F 213
2- Fl uor opyri di ne- 5- boroni t acj dy .1990 F N 214
(2- Hydr oxynet hyl phenyt) Nici d 433. 2233
R (@]
Measured
Example Reagent R Mass
(M+H)
205 Furan-3-boronic acid o\/:f 393.1906
206 Phenylboronic acid @ 403.2107
207 Thiophene-3-boronic acid S\/D/ 409.1692
208 4-Methylphenylboronic acid ©/ 417.2249
H,C
209 2-(Hydroxyphenyl)boronic acid @\/ 419.2054
OH
210 3-Hydroxyphenylboronic acid ©/ 419.2074
OH
211 3-Fluorophenylboronic acid ©/ 421.2014
F
212 4-Fluorophenylboronic acid ©/ 421.2009
F
=
213 2-Fluoropyridine-5-boronic acid o | 422.1990
F"°N
(2-Hydroxymethylphenyl)boronic acid
214 dehydrate 433.2233
OH
215 3-(Hydroxymethyl)phenylboronic acid q 433.2220
HO
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dehydrate C OH 215 3-(Hydr oxynet hyl ) phenyl boroni c

acid 433.2220 HO - 142 WD 2007/075468
wWEONBA06/ 048017 216 4- (Hydr oxynet hyl ) phenyP@DDS2006€048017
acid 433.2195 OH 217 3- Ami nophenyl boronic acid
418. 2204 nonohydrate NH2 218 3- Chl or ophenyl boronic
acid 437.1721 d 219 2-Chl orophenyl boronic acid |
437.1715 d 220 4-Chl orophenyl boronic acid |
437.1736 ClI 221 2,4-Difl uorophenyl boronic acid |
439. 1952 F ~ F 222 (3- Am nocar bonyl phenyl ) boroni c
acid 446 2159 Q NH2 223 3- Carhoxyphenylboronic—acid
447. 200 O OH 224 4- Car boxyphenyl bof oni ¢ ; [
44412018 4. -a&&?ﬂ&ﬁ%%wr@mﬂr&m @Bl | bor ol 25 ac| d33.2195
461. 250 7 226 3,4- chlorophenylaoropkc acid d p:
r 471.1842 d -143 WD 2007/ 075468 PCT/tHS2006/ 048017
217 3-Aminophenylboronic acid ©/ 418.2204
monohydrate
NH,
218 3-Chlorophenylboronic acid ©/ 437.1721
Cl
219 2-Chlorophenylboronic acid ©( 437.1715
Ci
220 4-Chlorophenylboronic acid /©/ 437.1736
Cl
221 2,4-Difluorophenylboronic acid /@\/ 439.1952
F F
222 - | (3-Aminocarbonylphenyl)boronic acid ; 446.2159
' O”"NH,
223 3-Carboxyphenylboronic acid E 447.2000
O~ OH
224 4-Carboxyphenylboronic acid HO \N/©/ 447.2018
S ,
295 [3 -(3-Hydroxypropyl)phenyl]boronic ;[ 461.2507
acid
HO
226 3,4-Dichlorophenylboronic acid Cl /©/ 471.1342
Cl
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227 4-(2-Carboxyvi nyl ) phenyl boronic acid 473.2168 HO O
3-(N, N 228 Di net hyl am nocar bonyl ) phenyl boroni c
wa7Zeh7a%88 acid H3C O N CH3 229

4- ( Met hanesul f onyl ) phenyl boronic O. S 1 481. 1862 H3C'0O

PCT/US2006/048017

3- (N 230 I sopropyl am nocar bonyl ) phenyl boroni ¢ 488. 2625

acid HN 0 H3C j,
Pr opyl am nocar bonyl ) phenyl bor oni c 488. 2644

CH3 3-(N 231

acid HN O

r CH3 232 4-(Ethyl sul fonyl)phenyl boronic acid HC. ~S
495. 2034 3 0.6 3-(Methyl sul fonyl am no) phenyl bor oni c

233 acid 496.1984 O SNH _H3C10.234
4- ( Met hyl sul f onyl am no) phenyl bor oni c|HN 496. actd
CFP 3 144 WD 2007/ 075468 PCT/ US20(06/ 04801
227 4-(2-Carboxyvinyl)phenylboronic acid | 473.2168
HO
O
3-(NV,N-
228 Dimethylaminocarbonyl)phenylboronic 474.2458
acid Hac‘N O
' CH,
539 4—(Methanesulfonyl)phenylborOnic o /@/ i iee
acid HoS
U0
3-(V-
230 Isopropylaminocarbonyl)phenylboronic 488.2625
acid H,NL o
H,C™  CH,
3-(V-
231 Propylaminocarbonyl)phenylboronic HN SO 488.2644
acid .
CH,
232 4-(Ethylsulfonyl)phenylboronic acid H.C s /©/ 495.2034
3 O"é
933 3-(Methylsulfonylarpino)phenylboronic ©/ 496.1984
acid O.__NH
s~
H,C™X
O
234 4-(Methy1sulfony;axiino)phenylboronic Hr}l /©/ 496.1982
-8
)
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235 3-(

Pyrrolidine- |

car bonyl ) phenyl boroni c acid
500. 2636 GN O 236 4-(Pyrrolidine -1- 0 |

/

W@ 200p078468 phenyl boroni ¢ acid N 500. 2630 4 237PCT/US2006/048017
(1 sobut yl am nocar bonyl ) phenyl boroni ¢ NH 502. 2810 acid
H3C CH3 3-(Morpholine-4 238 carbon 1 hen | boronic

acid 516.2607 Y )p Y 9~N O of 239 4-(Mrpholine-4- 0
516. 2592 carbonyl ) phenyl boronic acid CN) 0 240
2- Met hoxy-4-(4,4,5,5-tetranmethyl - HO / 449. 2159
1, 3, 2-di oxabor ol an- 2-yl ) phenol O CH3 Exanpl es 241 -
277 Paft A5 A solfurtion of 3-met hoXypr opi on
chloride (4.37 g, 35.7 nmmol) in dichl ororree (25
n) was| added to3gpsQbldih&q-of crude
7'%)?’53”0' : V4'é%-ﬁ{)§ﬁ _ gﬁfﬁbg}dnic acid | 2002636
pyran- 4t yl met hyl )’qui nol | ne- 3, 4-di am ne (328 n@ol) inp
di chl or pet hane (350 nlL). The reaction Nxture was
stTrredyfor—30 mnutes and thenm concgntrated_ygnder
reduced|{pressure. The resulting amde inte Of at e
was_slufried in [qides30Q nlL). A sol Biemef -145
VOP3007/ 075468uB5A1RucaPRBlMSAkd  potassi fim car bonat g 3002630
(6.73 g{ 49 mml) i'n water (100 nlL) was geSpd,
resulting in conplete dissolution. The uti on was
heated at reflux overnight and then ¢ooled to
4- Oﬁ
237 (Isobutylaminocarbonyl)phenylboronic NH 502.2810
acid J\/
H,C” ~CH,
3-(Morpholine-4- ~
238 carbonyl)phenylboronic acid ]/\N o 5162607
o/
4-(Morpholine-4 OY©/ '
239 carbonyl)phenylboronic acid [N] 5162592
¢}
2-Methoxy-4-(4,4,5,5-tetramethyl- /©/
240 1,3,2-dioxaborolan-2-yl)phenol HO 4492159
. o.
CH,
Examples 241 - 277
Part A

A solution of 3-methoxypropionyl chloride (4.37 g, 35.7 mmol) in
dichloromethane (25 mL) was added to a solution of crude 7 -bromo-N“-(tetrahydro-ZH—

pyran-4-ylmethyl)quinoline-3,4-diamine (32.5 mmol) in dichloromethane (350 mL). The

reaction mixture was stirred for 30 minutes and then concentrated under reduced pressure.

The resulting amide intermediate was slurried in ethanol (300 mL). A solution of
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10

15

anbi ent tenperature. The ethanol was renoved under

reduced pressure and the resulting aqueous slurry was
wezioratesl wi th di chl oronmet hane (2 x 350 nl). AEEUS2006/048017

conbi ned extracts 5 were washed sequentially with

wat er and brine, dried over sodiumsulfate, filtered,

and then concentrated under reduced pressure to

provide a red-violet solid. This naterial was

purified by prep HPLC (silica gel eluted with a

gradient of 1-10% CVA in chloroform followed by

potas;aig q);;%;rlgll% Eﬁa ’t7é on45 in%l)afne\%gtgl' Elr()IOI nelLS was aggec{j esultmggm
compf%& F&%ﬁbﬁl Irhd sbhu@ioh 3% Fered B RITRbvEribRBAdMthin d6blkdro

4,5-cJquinoline as a tan 10 crystalline solid.
ambi@temperahge.c a‘hp@le was 1emo ved Bpdenefiveed e upy aiphibg desulting

aquecﬂﬂg&tﬂw AN ggtr %@cﬁl@roﬁ%aﬁ@b@% 191fL) E’Tﬁ%bﬁx&r@@ extracts

except e reactions were heatéd for
were vauighed $aq1$13mmil}ofv1thmnan§mnngn@ned over sodium sulfate, ﬁltered and

7-br
ven R RO o L LTS 9, it v
purlﬂedeuly piép BI-HUGD Qi & gl hb.)tgd'rwithyzl g—rhdl(etlmﬂ T Q%r GM2'Hin chloroform)
1H |
follo%«é ?}% r% %V\% frpﬂbécg‘goélg%% S (e)g d%;ié o$ %J a{g ex ag‘p e,
methbhﬁ:tﬁ)ﬂb-llC(&étfe&yﬂfo-ﬂh@pyfreﬁ-ul-)ﬂmgu}dp hfdunridazisd-d]hainoline as a tan

observed accurate nmass for the isol ated
crystalling polid-0acet ate salt. NN /--0 | ~ RI1 / ° CO

Part Beasured Ex Reagent R Mass (MrH / 41 Phenylboronic
acid 402.2170, 2 24% ridi ne-3-bor g acj d 403. % th
CNEhe gompendsdp fae tak Y WeLE PYPPRIS 3(11 1fisgggeording fg the

meth¥@ 3@@)@1’9}?@@ &g —F&I@M Q64 @8Q@ddtions were heated for 4 hours instead of
overnight and 7-bromo-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 -
imidazo[4,5-c]quinoline was used in lieu of 8-brom6-2-ethoxymethyl-1—(tetrahydro-ZH—
pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline. The table below shows the reagent used

for each example, the structure of the resulting compound, and the observed accurate mass

for the isolated trifluoroacetate salt.

/
L L /"
N
o b
Measured
Ex Reagent R Mass
(M+H)
241 Phenylboronic acid ©/ 4022170
- . - - /
242 Pyridine-3-boronic acid Sy l 403.2115
==
243 Pyridine-4-boronic acid N | 403.2098
N
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244 Thi ophene-3-boronic acid 408.1740 245
3- Met hyl phenyl boronic acid 416. 2302 CH3 246
wd20dnabphenyl boroni c acid 416. 2305 H3C 247PCT/US2006/048017

o- Tol yl bor oni

c acid |

416. 2303 CH3 248

3- Hydr oxyphenyl boroni c acid 418. 2090 OH 249

2- Fl uor opheny

| boronic acid |

420.2052 F 250

3- Fl uor ophenyl boroni c acid 420. 2065 251
4- Fl uor ophenyl boroni c acid 420.2058 F 252
2- Fl uoropyri di ne-5-boronic acid 421.2027 F N 253

A= o A~

3-Qyanophenylboroni ¢ acid 427. 2146 1T N~ 204

44Cy anophenyhisphernd-8-tbagdlc 42d. 2105 N| 255 sé/ 408.1740

2- Met hoxyphenyl boronic acid O 432.2287 CH3 Y= 147 WO

200y7/ 075468 PCT/ US2006/ 048017 256

3- (Hydr oxynet hyl ) phenyl boroni ¢ aci d 432. 22 O 257

2 Hy dr oxy AeYIRGYIRienoRsY®ATE aci d 432. 2267yeH 258 | 416.2302

4- Met hoxyphenyl boroni c acid 432.2270 | CH3 CH,

246 4-Methylphenylboronic acid /©/ 416.2305

H,C
247 o-Tolylboronic acid ©( 416.2303
CH,

248 3-Hydroxyphenylboronic acid ©/ 418.2090
OH |

249 2-Fluorophenylboronic acid @( 420.2052

F

250 3-Fluorophenylboronic acid ©/ 420.2065
F

251 4-Fluorophenylboronic acid ©/ 420.2058

, e ,

=

252 2-Fluoropyridine-5-boronic acid ~ | 421.2027

F” N

253 3-Cyanophenylboronic acid % 427.2146
1
N

254 4-Cyanophenylboronic acid /©/ 427.2105

N/’
255 2-Methoxyphenylboronic acid (j(o 432.2287
CH,
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259 3- Chl or ophenyl boronic acid 436.1756 C
2- Chl or ophenyl boronic acid |
wa2@aephenyl boronic acid \ |
2,4-Di fl uorophenyl boronic acid F\ |

436. 1763 C

260
261

[ 3- (3- Hydr oxypropyl ) phenyl ] boroni c acid 460. 2587 HO

264 2, 4- Di net hoxyphenyl boronic acid O\

O 462. 2371

CH3 CH3 265 3, 4- Di net hoxyphenyl boronic acid H3C- O /

462.2380 O CH3 266 3, 4-Di chlorophenyl boronic acid Cl

/ 470.1409 C -148 WD 2007/075468 PCT/ US2006/ 048017

3- (NN 267 473 2558

436. 1775 Cl 2B2r/US2006/048017
438.1998 F 263

Di met hyl am nocar bonyl ) phenyl boronic a¢id H o

58 | o A% C%&gﬁﬁ%&gg@%ﬁ%ﬁ?%&ﬁ'bo oni ¢ 8 acid | 435 2268

Met hyl hydr oxyl am nocar bonyl ) phenyl bor ¢ni ¢ HgEe" O N

4+5:2339—aetd—0—270 .

3- (NI sopropyl am nocar bonyl ) phenyl bor ¢ni ¢ 48

257 4-(Hydroxymethyl)phenylboronic acid 4322267

' OH

258 4-Methoxyphenylboronic acid O/©/ 432.2270
CH,

259 3-Chlorophenylboronic acid ©/ 436.1756

Cl
260 2-Chlorophenylboronic acid ©\/ 436.1763
Ci

261 4-Chlorophenylboronic acid Ji:j/ 436.1775
Ci

262 2,4-Difluorophenylboronic acid /@\/ 438.1998

F F

263 [3-(3-Hydroxypropyl)phenyl]boronic acid I 460.2587
HO

264 2,4-Dimethoxyphenylboronic acid O/<IO 462.2371
CH, CH,

265 3,4-Dimethoxyphenylboronic acid HaC-o/Q/ 462.2380

O-cn,
266 3,4-Dichlorophenylboronic acid cl /©/ 470.1409
Cl
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acid HN O H3C J,
3- (N- Propyl am nocar bonyl ) phenyl boroni ¢ 487. 2679

CH3 271

acid

WORIN7TEH3 272 4- Bor ono- DL- phenyl al ani ne 489. PABRS20bK48017

NH2 O 9H3 0 273 3,4,5-Trinmet hoxyphenyl boronic acid O
492.

2477 CH3 O CH 3 274

4- (Pyrrolidine-1-carbonyl) phenyl boronic acid 499.2718

U -

149 WD 2007/ 075468 PCT/ US2006/ 0

48017 O 275

4- (1 sobut yl am noear bonyl ) phenyl boronic acid NH

501.2862 H CICH 3 3 276
3-{N-Benzyl am-nhocarbonyl)phenyl-boronicHN-O-535-2708
acig 0--1 277 (4-Am nonet hyl phenyl) bloroni C ¢ /
431} 2430 pi ncacol est er, HCO NH2 Exfanples 2
P67 sol ution of 7- t et rahydr or 2H 473.2558
pyr anDHnWhM’@ﬂHW‘)aIWDPhP%&E%‘[O@‘%aCI €1 gui neg.
(18{my, 0.10 nmol) in 7:3 volune:volupe (v:v
chloroformpnethanol (2 m) was added{ to a £ 25t tube,
and|t he sol vent was renoved by vacuum centrif .-..i on-
The| boronic acid (0.11 mmol) |nd|cated|nth |
bed pw %Meﬁmwwbwlaﬁxmoaph@ym%?@c 475.2341
c':H3
4-(0- H
269 | Methylhydroxylaminocarbonyl)phenylboronic C O’N 475.2339
acid o
270 3-(N-Isopropylaminoca}rbonyl)phenylboronic l 4872661
acid HN"O
L
H,C” ~CH,
271 3-(N-Propylarninocar})onyl)phenylboronic l 4872679
acid ﬁ o)
CH,
272 4-Borono-DL-phenylalanine 489.2482
HO -~ ~NH
2
o
GH,
o)
273 3,4,5-Trimethoxyphenylboronic acid O]:j/ 492.2477
CH
3 O'CH3
T
274 | 4-(Pyrrolidine-1-carbonyl)phenylboronic acid 499.2718

O

- 149 -




sequentially added. The test tube was purged with

nitrogen. Palladium (1l1) acetate (150 10 L of a 4
worggonk7868 ution in toluene, 0.0026 mol), 2 M BCUES286/048017

sodi um carbonate solution (600 L), deionized water

(63 L), and a solution of 0.15 nol %

tri phenyl phosphine in n-propanol (53 L, 0.0078 mmol)

were sequentially added. The test tube was purged

wi th nitrogen, capped, and then heated at 80 C

overnight in a sand bath. Palladium (11) acetate (150

Af o A ] oA | H l 1an 0O N26 vl )Y wnco
wotS

] el 11t AN Lo~ + A o
=01 A& g7 i SuUratt O 1 I O utcTicy U ooz 0 1o

15 added and the tubes were heated fonl an addi tf A
hours. For Exanple 285, glacial acetic acig Q0 b1),

e A L T P

heatted for 4 hours at 60 C. The reactijon i Xt ures
wereg purified according to the nethods of,CEX@npl es 53

- 94, The tabl'e below Shows the reagent used f ggch
exarnpl e, the structure of the resulting conpou and
t he |20 observed accurate mass for thelisol ated

Lrifil ungQassi-glahifidddrbon 1 07/ 075468

BES 1 US2006! 0480T %iwy'i)\pi’-é‘%ﬁ?mgn?@co Meas uriag SO 535.2708
Exanpl e Reagent R Mass (MH) 278 Phenyl bgrgnit acid
3591869 279 Pyridi ne- 3-boronic acid|N @I 836 HO
280 |3- Hydr oxyphenyl boroni ¢ acid 375. 1826 N, N O

2871 |Di met hyT am nocar bonyl ) phenylboronifc H3T N 4302254

aci d CHyq. BaflmOnyiphenyl ic acid '

B7épyl ami nocar nélggi, R g)bgao or on1 ¢° H3a|" -\ H . 2399 | 431.2430
acid H i NH,

Examples 278 — 285

A solution of 7-bromo-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-
c]quinolin-2-amine (18 mg, 0.10 mmol) in 7:3 volume:volume (v:v) chloroform:methanol
(2 mL) was added to a test tube, and the solvent was removed by vacuum centrifugation.
The boronic acid (0.11 mmol) indicated in the table below and n-propanol (1.6 mL) were
sequentially added. The test tube was purged with nitrogen. Palladium (II) acetate (150
pL of a 4 mg/mL solution in toluene, 0.0026 mmol), 2 M aqueous sodium carbonate
solution (600 nuL), deionized water (63 pL), and a solution of 0.15 mol%
triphenylphosphine in #-propanol (53 pL, 0.0078 mmol) were sequentially added. The
test tube was purged with nitrogen, capped, and then heated at 80 °C overnight in a sand
bath. Palladium (II) acetate (150 pL of a 4 mg/mL solution in toluene, 0.0026 mmol) was
added and the tubes were heated for an additional 4 hours. For Example 285, glacial
acetic acid (500 pL), trifluoroacetic acid (500 pL), and deionized water (500 pL) were
added to the test tube. The reaction-was heated for 4 hours at 60 °C. The reaction
mixtures were purified according to the methods of Examples 53 — 92. The table below
shows the reagent used for each example, the structure of the resulting compound, and the

observed accurate mass for the isolated trifluoroacetate salt.
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3 O s N 283 (Mt hyl sul fonyl am no) phenyl boronic HC .S
452. 1773 acid 3 0 284 3-(Pyrrolidine-|I
w@ 2000078469 phenyl boroni ¢ acid 456.2401 N PCT/US2006/048017
5- (tent-butyl di met hyl sil anyl oxy 285 neth
di ne- 3-boronic acid 390.1932 Y )pyri HO Conmpound 5 5
2- Et hoxynet hyl -6, 7-di met hyl - N- (t etrahydropyran-4-yl)-1
H i m dazo[ 4, 5-c] pyridin-1- amne - 151 WO
2007/ 075468 PCT/ US2006/ 048017 N Oj N A?: NH -CO
Under a nitrogen atnosphere,
4- chl or o- 2- et hoxynet hyl - 6, 7- di et hyl - N-

m.). The 5 m xture was f
several mnutes, 10% pr um on
added, and then the reaction m xtur

<)
'4!'

S

(t et i'cu"‘l'y'di' opyran= 4-#: )T’IJ.HI i da"u[ 45= L,] pyi’i g-r=t=antn
e (1.00 g, 1 eq) was conbined 6\%{ Hammni um f ormat e
(1.94 g, 10.5 eq), nethane and et hanol (80

ed Wt ht rogen for

arbon (1.00 g) was
s heated to 80

C for |3 hours. The reaction mxturle was allowed to Measured
Egaapletjo anbi ent t dgepeat ure and thepn it was Riltered Mass
through a layer of CELITE filter agent. The filtrate | (M+H)
was cdncentrated under reduced pressure. The esi due
VEER partiti onephdagtideenic addsodi um hyydr oxi d 00 m) 359.1869
and dijchl oronet hane 10 (100 nlL). The aqueo ayer was
extracted wth dichloronethane (2 x| 100 \T
cpri ned or g@Rtiamev®berdHid &fdover spdium syl fdte, 360.1836
filterjed, and then concentrated under red
pressure. The resrdue was purified py COhLgm
CHEPMBL 09T BRYArbRY PP BRni€ ikl NY ©/ 375.1826
3-(N,N- H,C. i
281 Dimethylaminocarbonyl)phenylboronic 3TN 430.2254
acid CH,
0o
: 3-(N-
282 Propylaminocarbonyl)phenylboronic H3C\/\u 4442399
acid
H
3- O:c-N
283 | (Methylsulfonylaminojphenylboronic | 1G-S \©/ 452.1773
acid 0
O
3-(Pyrrolidine-1- N
284 carbonyl)phenylboronic acid C] 456.2401
N |
5-(tert-butyldimethylsilanyloxy- = .
285 methyl)pyridine-3-boronic acid 390.1932
HO

Compound 5

2-Ethoxymethyl-6,7-dimethyl-N-(tetrahydropyran-4-yl)-1 H-imidazo[4,5-c]pyridin-1-

amine
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with 3% nethanol in chloroform to provide 0.52 g of a
clear oil which slowy solidified. This material was
wa@ledoem74sgler vacuum at 40 C for 16 hours to preui/tig2006/048017
0.52 g of 2 15
et hoxynet hyl - 6, 7-di met hyl - N- (t etrahydr opyran-4-yl)-1H
i mdazo[4,5-c]pyridin-l-amne as a white solid, np
94-97 C. "H NMR (300 MHz, CDC13) & 8.75 (s, IH), 5.46
(d, J= 3.2 Hz, 1H), 4.87 (br s, 2H), 4.00 (m 2H),
3.63 (q, J= 7.0 Hz, 2H), 3.45-3.25 (m 3H), 2.68 (s,
3H), 2.60 (s, 3H), 1.77-1.44 (m 4H),, 1.26 (t, J= 7.0
Hz, 3H); M5 (APCl) niz NM + ; Anal . Calcd for
Cl6H24N402. 0. 50 H2O C,|j 61] 3%—H, 8.04; N, 17.88.

Found: C, 20 60.92; H ~F 93N N, .17.75. Conpound 6
2- Et hxoynet hyl - N- (t et r ahydr o- pyrcgm-4-yl )- |
Himdazo [4,5-c] [ 1, 5 ]napht fdin-1- amine Ni |

NO-~ N NHCO 25 -152 WD 2007/ 075468
PCUnds29 0itrogdis ethifosphere, 4-chloro-2-ethoxymethyl-6,7-dimethy!-N-

iSRRI P A AR I B 00 & Lo was combined
withpnapaniech fasmatedt 9i4be d Oi hedxanetilagoB@0ofiL) andeethandl ¢B&inL). The
. Publicati .. 06/,.026760. 5 d
mixtptyat g -BRnfiSer forseypLmintiel 1B fihdup gn garbpn(1.00 @
was ddddd) aphthiey thehteacZory fixmitdraaoheatéd o 30>°Cifdd 3 hdvirkH 13 reaction
Gy A 0 LTRS8O efoen
layet t@t;] GELITE ?ﬁ?r %em Thé ﬁﬂtaiiat\’\;a)s cﬁﬁd:dﬂitﬂa?ﬂ lfifde%rl;cl_ﬂﬂcgd pressure. The
. xoymethyl -N-(tetr r.o- ran- 4- - ]
resi ,@-V&ﬁsf/%}%ﬁsmeﬁy?qndﬁ%«zyspd% ﬁ?&(ﬁ@.@éﬁ &L)fme @ghqﬁ?r%%et ane
(1003’(:n§,§1| PhORRIRAH Bryed QafbXtractéP wht e HI S mYEiBRand! (R QWEID thD). The
sl o

lowy cone to anbient tenperature and was stirred
compiped prgpmics vgre dried ovepspdiumsulipteg fitteisd, anskthem eprqsatrated under

reduced pressure. The residue was purified by column chromatography (silica gel eluting

with 3% methanol in chloroform) to provide 0.52 g of a clear o1l which slowly solidified.
This material was dried under vacuum at 40 °C for 16 hours to provide 0.52 g of 2-
ethoxymethyl-6,7-dimethyl-N-(tetrahydropyran-4-yl)-1 H-imidazo[4,5-c]pyridin-1-amine
as a white solid, mp 94-97 °C. 'H NMR (300 MHz, CDCl3) & 8.75 (s, 1H), 5.46 (d; J =
3.2 Hz, 1H), 4.87 (br s, 2H), 4.00 (m, 2H), 3.63 (q, J = 7.0 Hz, 2H), 3.45-3.25 (m, 3H),
2.68 (s, 3H), 2.60 (s, 3H), 1.77-1.44 (m, 4H), 1.26 (t, J = 7.0 Hz, 3H); MS (APCI) m/z 305
(M + H)"; Anal. Caled for C6H24N40,+0.50 H;O: C, 61.32; H, 8.04; N, 17.88. Found: C,
60.92; H, 7.93; N, 17.75.
Compound 6 ‘
2-Ethxoymethyl-N-(tetrahydro-2 H-pyran-4-yl)-1H-imidazo[4,5-c][1,5]naphthyridin-1-

amine

- 152 -



10

15

20

25

with the dropw se addition of water (2 nL) and
nmet hanol (10 nlL) was added. The dichl or onet hane and
waoredonarnabs wer e renoved under reduced pressure POI/US2006/048017

provi de an 15 aqueous slurry. A solution of ammnia in
met hanol (10 nL of 7 M was added and the m xture was
stirred for 1 hour. Silica gel (3 g) was added and the
slurry was | oaded on a prep HPLC col umm whi ch was

then eluted with a gradient of 1 - 30 % CMVA in
chloroformto provi de a yell ow solid. The solid was

purified b HPLC (40Q._g of si ted with
a ?gﬁﬁﬁilo&me%ib(f ctrMQ:@’ﬁ‘PWa&rﬁ“éﬁbc}f’% TiRjdag ‘E)[%piJ ovi de 15
clll, C[_‘HI },arldlh-qha{m%g WAl dreyire@hi deschibkd idBkafipel3 6\ International

stallized from acetonltrlle to provide 5 ng of
Pubh{:mxon No. WO 06/026760.

(tetrahydro-2H pyran-4-yl)am no-1 Him dazo[ 4, 5-c][1, 5]
napht hyri di n- 2 yl ] methanol as |ight yellow crystals,
mp 203-205 C. ' H NWVR (56&mppundiS0O-d6) 8 9.26 (s, 1

[1- (@t?hyar Oélgép Y- H)yi)a§1 ifio- 12% gml_%z _ﬂ485L%][1 §jrgapﬁtﬁ(y‘i’ﬂm-é _yfjmethanol

6.96 (d; J= 2.5 Hz, §6 (PH J= 6.1 Hz, H)
483(d J= 6.1 Hz, .82 25 (m 2 H),

3.82-3.75 (m 1 H). M (m_2 H), 1.65 (br, 2
3C g@s Mz, DVBO d6) S
8.7, 137 37.1, 1343,

H, 1.57-1.50 (m 2 HL
156.1, 149.6, 145.5, 1
132.1, 122.5, 65.2, 56.4, 54.7, 30.6; M5 (APCl) mz
. 30Under 4 Bilreged) atmmsnhere bareniribspmide @0anE®S:1 M ingo. 19:

o oSSl e B sidoor
ethxdyrgEhplody(tattahydip- B pyrarhétyil ]l B-ipidazo(4.8 talHhYlapphthysigipr 1 -amine
0. 32%14 Lll;\%/al(br{;td{%lc)rgm%@nle m %@ %h%%eac%on Q%as%’lbvd%g té) ovﬁy €ome to

ambiehtiegipleeitere atndlwasrsarr(eﬂ 056nngl)t wefterd@deairg tl;xe acagtigh was quenched

with ct:l%(n Ip%{‘;gﬂ,dgltm%;o water @t Wﬁﬁé{nnﬁ %fhafok (10 mL) was added. The

dichldrort®azoimt Bethol waleiramovéduddergeduked pressmie)to provide an
nmor pholine (0.12

, 1.33 muol),
aqueppy §W&Wbeﬁﬁ%§l%ﬂ§§8€?&%ﬁ“&ﬁ%‘%‘?@&#8mk 957 MY Wes 3islgd and the
tﬂf@wlvls stglr}e'dzfogrl] hbdr. Slh)ca gel (3 %) was ?]ddﬁd and the slurry was éoﬁefed ona
di phenyl phosphi no nap
prepdﬂbw co gfgmh}ﬁfﬁtéﬁ? e’éﬁ%&’ﬂ‘bé‘ gf'(‘éi %‘50 igg’s
chloglefg{lg 95 Protde PyaRIeso1id) f?ﬁ@iblmamﬁﬁgdeey pieg HPIAE (Amag of silica
gel eluted with a gradient of 1 —25% CMA in chloroform) to provide 15 mg of a light

yellow solid. This material was recrystallized from acetonitrile to provide 5 mg of [1-
(tetrahydro-2 H-pyran-4-yl)amino-1H-imidazo [4,5-c][1,5]naphthyridin-2-ylJmethanol as
light yellow crystals, mp 203205 °C. "H NMR (500 MHz, DMSO-ds) 8 9.26 (s, 1 H),
9.04 (dd, J=4.2, 1.6 Hz, 1 H), 8.53 (dd, J= 8.5, 1.6 Hz, 1 H), 7.76 (dd, /= 8.5, 4.2 Hz, 1
H), 6.96 (d, J=2.5 Hz, 1 H), 5.56 (, J= 6.1 Hz, 1 H), 4.83 (d, J= 6.1 Hz, 2 H), 3.88-3.82
(m, 2 H), 3.82-3.75 (m, 1 H), 3.24-3.20 (m, 2 H), 1.65 (br, 2 H), 1.57-1.50 (m, 2 H); Bc
NMR (125 MHz, DMSO-dq) 8 156.1, 149.6, 145.5, 138.7, 137.3, 137.1, 134.3, 132.1,
122.5, 65.2, 56.4, 54.7, 30.6; MS (APCI) m/z 300.17 M + H)*; Anal. Calcd for
C1sH7Ns04: C, 60.19; H, 5.72; N, 23.40; Found: C, 59.91; H, 5.41; N, 23.05.
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a TEFLON Iined cap and then heated at 80 C for 20
hours. The reaction m xture was diluted wth
waekdoonaises m (2 nL) and then filtered through aPCDUSNG/048017
plug. The filtrate was concentrated under reduced
pressure to provide an orange solid. The solid was
purified by 15 prep HPLC (silica gel eluted with a
gradi ent of 0-25% CVA in chloroforn) to provide an
off-white solid. This material was recrystallized from
et hyl acetate/ heptane to provide 178 ng of
2-ethoxynethy-8-(nnrpho|'n-4-g| -1-(tetrahydro-2H pyra
n-4-yl met hyl ) -1H inidaf%f Jg-@%auinoline as an
of fo_yivhbRymethlyD.8-HoRpHdif-4-40 1 QtetrdytiMR2 H59Ravéizy @ fhry1)-
DVSO) S 8.94 ?s, 1(25» 8,00 (d,.J =9.2, 1 H, 7.54
(dd, J = 9.1, 2.9, WifmdagolfS-clguinoline; g 20 1)
4.80 (s, 2H), 4.62 (d, J=17.3, 2H), ,3.81 (m 6H), 3.57
(g, J= 6.9, 2H), 3.32 (m -46 (td, J= 11.3,
1.9, 2H), 2.25 (m 1 W 500¢¢d, J= 12.9, 4.4, 2H),

1.47 (m 2H), 1.15 (f 3= NQ, - 13C NVR (125 Mz,
—139) 1, 136.4, 132.8,
.5, 66.0,\-65°4, 64.3, 50.5,

d6-DVBO) 6 151.4, 149
48. 4, 36.0, 29.9, 14.9N-<Anal. calcd for C23H30N403:
! 1

130.9, 118.4, 102.5, 64

C, 67.29; H 7.37; N{ 13)65. Found: C, 67.46; H, 7.19;

N, 13.78. 25 - 154 007/ 075468 PCT/ US2006/ 048017
Exanpl e 287 1- [2-(Ethoxynethyl)-1-(tetrahydro-2

H pyran-4-ylnethyl)- 1 Himdazo

[ 4Undeq 4 bitroplen ptBesphkiey tolaéned206@mbi evalsl alld€d fo a VialB@nt&ining 8-

bron%%%&x%%t@ﬁ%ﬁ?t&%%ﬁ?ﬁ%}%s%I_atn?él-u nrmleeth§'1§-'I%igfa)azg@,%-c]quinoline
(0.433@,21&9_1 a;rgbt),omgfpgfohnb 0.12 Fz_ﬁ];,rlaiwdﬁ@%ly,l-l- p)llr an- 4- y: met hyl
wis(ibgymiGERcicRRE G R O 3mggd fadpdon, 52,5 )
bis(&%wﬁﬁ%mg}-@ ,?ggﬁﬁsmpﬁm Ba! 08854 AhAF, 48 s08iuBBRr-butoxide

(0-1pes}-85 preadl pHuegs) ey bubbled fireughibryrixtye fhe visl o scaled with
a TEETRON 1in8 das 85l Hon HRE{ed AU BOXCHBr 20 Bod. The kedRiolRixiure was

_ Nitrogen was bubbl ed through the m xture. The vial was
diluted pyitrichlofoftrma (rmip end therelilierad thiqugh pepttoreplugd The fEpate was

con PSS RSO D i 5, L i
prepHBGC (Fihisa &) elntedevitina sradinnt ef 2% EMAda chiosefpsmy to provide an
off-\gélﬁ?c' ?(?ﬁecg his Qﬁaqujlaﬂ Qv r95r9§tgllfzgh Ihm yf‘@l §&lté.tg/h\9ﬁ§ne to provide 178
mg of 2-ethoxymethy-8-(morpholin-4-y1)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinoline as an off-white solid, mp 167-170 °C; "H NMR (500 MHz, ds-
DMSO) & 8.94 (s, 1H), 8.00 (d, J=9.2, 1H), 7.54 (dd, J=9.1, 2.9, 1H), 7.43 (d, J = 2.8,
1H), 4.80 (s, 2H), 4.62 (d, J = 7.3, 2H), 3.81 (m, 6H), 3.57 (g, /= 6.9, 2H), 3.32 (m, 4H),
3.16 (td, J=11.3, 1.9, 2H), 2.25 (m, 1H), 1.50 (qd, J=12.9, 4.4, 2H), 1.47 (m, 2H), 1.15
(t, J= 7.0, 3H); *C NMR (125 MHz, de-DMSO) & 151.4, 149.0, 141.6, 139.1, 136.4,
132.8, 130.9, 118.4, 102.5, 66.5, 66.0, 65.4, 64.3, 50.5, 48.4, 36.0, 29.9, 14.9; Anal. calcd

for Co3H3pN403: C, 67.29; H, 7.37; N, 13.65. Found: C, 67.46; H, 7.19; N, 13.78.
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15 by prep HPLC (silica gel eluted with a gradi ent of

0-25% CMA in chlorofornm) to provide an off-white
w@lora7s46i s material was recrystallized fromBCTIYE2006/048017

acet at e/ heptane to provide 65 ng of

1-[ 2- et hoxynet hy-I| - (tetrahydro-2H pyran-4-yl net hyl ) - 1H

-imdazo[4,5- c]quinolin-8-yl]pyrrolidin-2-one as an

off-white solid, np 152-155 C; "H NMR (500 MHz,

dé-DVMSO) S 9.10 (s, | H, 8.90 (d, J= 2.2, 1H), 8.16

(d, J= 9.1, I H, 7.90 (d, J 20 9.2, 2.2, 1H), 4.80

(s, 2H), 4.58 (d, J= 7. 6Ex£h}31e2%704 (t J— 7.2, 2H)
3.81 (t, J= 11.1, 2H), = 2H), 3.16
U Tty 1 92 B tianyraetiti ] iovby dbosd H pami-> iy 24

(qw Ir]13(: NNF%ZL{%E%[’Z‘; 51d@%%g)glg&)]IP?}‘OH&H(Ztlgrie]7 i

143 8, 140.8, 137.6, 136.2, 133.2, 130.6, 119.2,
117.5, 109.5, 66.6, 65. N“ 64 506, 48.2, 35.5,
32.5, 29.7, 17.4, 14.9; alcd for C23H28N403: C

67.63; H 6.91; N, 25 2. ungs~C, 67.47; H 6. 87;
5468 / U§2006/ 048017

N, 13.62. -155 WD 200

Exanpl e 288 2-Propyl -1

- (t et rahydr o- 2H pyr W oxy) -1

H i m dazo[ 4, 5- c] qui nol i N O%O Part A5

N- (4- Chl oroqui nol i n-3-yl)butyram de (8.4 g, 33.8
mol ), O benzyl hydroxyl am ne hydrochloride (7.0 g,

43 Uhde® hjtro genditind syitend) aslaened (ROAD mill) wasadded o mblccanaimng 8-

or R 1 SR L IR T SR Yoot

(. 4pgepupmhab§ iwﬁdlnﬁhe(@u@gﬁnatmﬂm; decanted of f.

e rec tate art 1 oNn etwe
ms(&"&?ﬁ%ﬁ“& )‘tlﬁg?? ; (ﬁlﬁ‘gsgg)a? &g a@ﬂe?o%s sodi um
bls(éigh&@uﬂmaﬁmoﬁol "BidaphtHye (4zamgr§ ow hﬁn@lqpa&fdagoamrﬁmz butoxide

organi ¢ | er was wash ter (2_x 25

©.138 ka5 m«repl)p ONHogew Mag aﬁw?f&ﬂgw&h 1hfséwec&ueaf¥ae t"ﬁ’é Was capped
w1tlf‘f’?ﬁﬁgbﬁ\?f1 He[ipﬁ{d thEﬁ ﬁb’:{i@cﬂ atpg()e‘s@’ !PJreZOt BouRE.0Yhé eadtich Fhixture

enzyl oxy-2- H 1 m dazo[ 4, 5-c] qui nol i ne as
was glileieedivigh phlwmf@ﬁn@am Jeandithere filered |t1nrozlgh grrolpn Rbiign gl he filtrate

was c@ﬁ{e)nﬁalo o d'%‘r Fédﬁ%@?]?;es&ﬂ@ td]ﬁto@fdeaal S%Ifeéﬁ’ %l?@r'rhéo‘scﬁ%avas purified

adi u on car bon , and et hanol
by p@@ﬂHEL%dlqglm elitedherigh argym@'g:exf Oﬂi%sﬁMé\ iBhlgreform) tq provide

an o¥f-wg§e E d.f ’?ﬁls?inaterlal was recrystallized from ethyl acetate/heptane to provide
65 mg of 1-[2-ethoxymethy-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1f-imidazo[4,5-
cJquinolin-8-yl]pyrrolidin-2-one as an off-white solid, mp 152-155 °C; "HNMR (500
MHz, d¢-DMSO0) & 9.10 (s, 1H), 8.90 (d, J=2.2, 1H), 8.16 (d,J=9.1, 1H), 7.90 (d, J =
9.2,2.2, 1H), 4.80 (s, 2H), 4.58 (d, J=17.6,2H), 4.04 (1, J= 7.2, 2H), 3.81 (i, J=11.1,
2H), 3.59 (g, J = 6.9, 2H), 3.16 (m, 2H), 2.60 (t, J = 8.2, 2H), 2.34 (m, 1H), 2.14 (quin, J =
7.6, 2H), 1.49 (m, 4H), 1.16 (t, J = 6.9, 3H); *C NMR (125 MHz, d¢-DMSO0) § 174.5,
151.7, 143.8, 140.8, 137.6, 136.2, 133.2, 130.6, 119.2, 117.5, 109.5, 66.6, 65.5, 64.3, 50.6,
48.2,35.5,32.5,29.7, 17.4, 14.9; Anal. calcd for C3HsN403: C, 67.63; H, 6.91; N,
13.72. Found: C, 67.47; H, 6.87; N, 13.62.
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hours. The reaction m xture was filtered through a
| ayer of CELITE filter agent. The filtrate was
walpdoavedesv t h di chl oronet hane (25 i) and a prECI/ps1oa¢/@48017
formed. The precipitate was isolated by filtration to
provide 1.6 g of 2-propyl-IHimdazo[4,5 20
clquinolin-l1-ol. The filtrate was concentrated under
reduced pressure to obtain additional product. Part C
2-Propyl -l Hiinidazo[4,5-c]quinolin-l-ol (0.4 g, 1.8
mol ), 4- chlorotetrahydropyran (0.4 g, 3.3 nmmol ), and
1, 8-di azabi cycl o[ 5. 4. 0] }ndec- 7-$%e (0.4 g, 25 2.6
nmol ) were conbined in S vessel . The vessel

was Z%Bi?ﬁdl -ARtah HO- m@w@h—wm@)amnmaazd[zgs §qhbtolid

hour s. e react| on was - repeat ed on a larger scale
(x8). The snmall and | I%:il/é_r'eactlon m xt ures
wer e conbi ned and t hen ar oned bet ween

di chl or onet hane (150 and\sat ted aqueous sodi um
carbonate (25 nlL). Th gam%“@gr was separ at ed,
washed with water (3 x 25 nl), ed over potassium

carbonate, - 156 WD 2007/075468 PCT/ US2006/ 048017
Part fi | tered, and then concentrated under reduced pressure

t ONRﬂ@hlsﬁ)qﬁlrﬁlﬁ-%l)bﬁmnﬁéQ@ 4at, 338 ménddy, @vbemiylihydroxylamine
hydrqahide bt 435 manbl 4714 Seppopanon T i WerE 66 3b R 4nd then

heated %b@t%?v hRes. CPRd x%laaﬂld}grn&tmle Wis Aewsd ty rcbbydfmmeﬁ
per liter of @ dichloronmethane) to provide O.

temperasiig gyl 2|preqipiiptg gapesl 211:%?‘&)5@3!@“9 PE% ¢ fcmqﬁgoff The precipitate

was %;ﬁ’f %%é?iléet@e&l Giéhﬂﬁl)in@ﬁlaﬁé (ﬁ)OYIQLb aMd Qdthrat cbEStddium
a for Cl8H21N302 + : 12.1712, found 312.1712,
carbgheatg{i0empy oThe layers were separated and the orgamc layer was washed with

wate}Z_Ld E&S %%)E’QBEX lol/erk)étﬁfsﬁﬁrﬁg%()ﬁa H‘l.\F%E? Narfdr tﬁéﬁ@?ﬁ%ﬂraﬂed under

reducal pressore tmfprov1de 7 3 g of 1-benzyloxy-2-propyl- 1H—1m1dazo[4 5-c]quinoline as
T e H R e
PartBol ), prepared as described in Exanple 13, in 45%

B bR e B el 0 RUF 104 A i 00

g), addl étheBs] @dmIytvess Rhead gndbohmﬂogempztehsxﬁé)%o PELROUS 10° Pa) for 3
hour\yvag'kxlpj gn?ﬂfé\égé gt)l(llﬁg}g? %\f%lts {ereéinthro&% aela)péroo%ﬁﬁ% f téraag%nt The
filtrate was diluted with dichloromethane (25 mL) and a precipitate formed. The
precipitate was isolated by filtration to provide 1.6 g of 2-propyl-1H-imidazo[4,5-
¢]quinolin-1-ol. The filtrate was concentrated under reduced pressure to obtain additional
product.
Part C
2-Propyl-1H-imidazo[4,5-c]quinolin-1-ol (0.4 g, 1.8 mmol), 4~

chlorotetrahydropyran (0.4 g, 3.3 mmol), and 1,8-diazabicyclo[5.4.0lundec-7-ene (0.4 g,
2.6 mmol) were combined in a pressure vessel. The vessel was sealed and then heated in
an oven at 120 °C for 22 hours. The reaction was repeated on a larger scale (x8). The
small and larger scale reaction mixtures were combined and then partitioned between
dichloromethane (150 mL) and saturated aqueous sodium carbonate (25 mL). The organic

layer was separated, washed with water (3 x 25 mL), dried over potassium carbonate,
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15 washed, and dried. The solid was recrystallized
fromboiling hexanes/ethyl acetate (15 nL) to yield

WA 200700468 PCT/US2006/048017
of 2- (et hoxynet hyl ) - 1- (t et r ahydr o- 2H pyr an- 4-yl net hyl ) -
1H im dazo[ 4, 5-c]quinolin-6-0l as grey needles, np
173-177 C. Anal. calcd for C19H23N303 0.20 H2O C,
66.15; H, 6.84; N, 12.18. Found: C, 66.13; H, 6.84; N,
12.02. 20 Exanple 290
2 (2- Met hoxyet hyl ) - 1- (t et rahydr o- 2H pyr an- 4- yI met hyl ) -

Hi m dazo[ 4, 5-c nolin-7-ol N
ﬁlter?ﬁ )@pglﬂéerbcfon[centrate 91n er reduced pressure to prov186 4.8 gof cruge product as

a bro&m(chﬁ nrmls %&naﬁ Ve pit ﬂ&ags[«/e(tdmﬁl cﬁrc{rﬁa&bg@ﬁuﬁ (sahengemeuaed with

-1H i m daz qui nol i pe
5% nzetg@ ich @l@ﬁb@ge santgigdng p of gmmpgiym moglcg’mer liter of

dlchl%%‘oé’lﬁ%ﬂe\?\gg Bﬁsvge/é’é 0¥l ?ro??f—l?%btx(aﬂ ydro® H-p3tsh- @Iﬁésfsglm-

rogenat ed 18 hours rising a Parr

lmldwﬂi‘hﬁaﬂwmﬂmam xellove oila JIRMS; @iSExicalert fSl!igjthlel@i + Ko
312 ZAYTRREHAAB P/ US2006/ 048017 CELITE filter agent and

rat@ was concentrated under reduced pressure.
The resulting oil was piExample@88y prep HPLC (silica

GGt T Ris Y b B B i gl Fieffbin ol

acetonitrile (20 nmL), filtered, washed with cold
acetonitrile, and dried tgig/ 429 g of 2-(2 5
pyran-4-yl met hyl )-1

met hoxyet hyl ) -1-(tefpah
H i m dazo[ 4, 5- c] qui nol S ite needles, np
242-245 C. Anal. calcd Clggz@: C, 66.84; H,

6 79 N, 12.31. Found: C, 66.72;-H 6.68; N, 12.22.
Ies 29

93 m xture of
- s QpryORy PR ey e B B g e drosA By RS-
ylmellkyl)Jm ﬂﬂﬂ@hﬁﬁ - §hdinoniat (4077mgl 0.683 fimdl), prepard@al described in
prepared as described in Exanmpl e 90) ceslum

Exarpalepionin 6 %e31Boingpcetig apid|1) mlaywapgatedas 63 9C fegd .5 hours. The
react@&?frﬁgtu?é wZ@c&léd’fn abice "Uaﬂi&ﬁﬁwaﬁa t_]@éi&?ﬂbwﬁ@ tof ﬁivmw{tﬁn 50%

fromthe Tab bel ow was added to fhe m xture,
aquepgs mumﬁéfdrw@d@ selutien.wdepple broxyrpregipiaigreas ivplateggy filtration,

wasﬁrlyz%s ?%dlj qh¥E dTﬁ'@ gﬁfd 5v§§j ?)%talﬁE&lsﬁtgrﬁﬁ)o ‘;ﬁ'ir]lggl?erﬁg? ségt?%jcetatc (15

e WwWas partltl one et ween
mL)ao ¢iedd &7 mg 0D (ethyxyrietby Orlg@etrahyideor@ H-nyren-<eylaresiyd it 1 -

imid30Sta g thontdloPid A8y (RONEL knp TH£19% 98NiAnal. caled for C1oHa3N;05
«0.20 H,0: C, 66.15; H, 6.84; N, 12.18. Found: C, 66.13; H, 6.84; N, 12.02.

Example 290
2-(2-Methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinolin-7-ol

/
K?E -
N

A mixture of 7-(benzyloxy)-2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-
ylmethyl)-1H-imidazo[4,5-c]quinoline (1.00 g, 2.32 mmol, prepared as described in
Example 51), 10% palladium hydroxide on carbon (0.1 g), and ethanol (20 mL) was

hydrogenated for 18 hours dsing a Parr apparatus. The mixture was filtered through
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| ayer was dried over magnesiumsulfate, filtered, and
concentrated under reduced pressure. The crude oil

wo®7puss | ed by prep HPLC (silica gel el uted BET/IIS2006/048017
10-35% CVA in 20 chlorofornm to yield a pale yellow
solid. The solid was dissolved in eathanol (10 nL) and
anhydrous hydrogen chloride in ethanol was added (3.0
M about 5 nlL). The solution was stirred at room
tenperature for 15 m nutes. The sol vent was renoved
under reduced pressure and the pale yellow solid was
sugpended in cold ethanol (about

15
CELITR diltes eg%m@@dkwe filtrate wes gencepgaled ynges lg‘?dlﬂ%i‘»{‘liuPYSf51‘1‘51‘%1 drhe
resultﬁ?%ﬁ&zh? udif ?10 W}r’1 b Bfesh ﬁ%c%%h@%( géloélmea rvhﬂﬁ‘O-S@% SMK nﬁ he

ructur In the below. N- N Q P 0. CO
chlorcﬁgmmﬂoa@@agmff-wmte splid. (khe sobid M@z suspgnded in boiling acetonitrile

(20 mgg%l#&g&) QELRA8 Wk oA !lceq)gﬁgnlggghﬁnedf%mr& 042Y. g S5 (2-

metho’&yéﬂxytbeiht@hyh}nim@lf py(ead-ryhpeibyDnld-impidezalhS Flaninalior 7-91 as
I, t
whlte\x%gc'ilfbg, tzg%zgg ééYAnnq. ayl dcffol-"(ﬁlﬁpzﬁla?g[ éfzﬁs%hqﬂ' BYbol Re12.31.

I'g€ nheeé C. ~Anal

Found:aC¢d6f7ar HCBSBSHNADA22- 2. 40 HC1: C, 55.39; H, 6.77, N
10.34. Found: 5 C, 55.41; H, 6.97; N, 10.19. Exanple
292: 273 ng of

2;]( g met hoxyet hyl ) - 7- Examplesdi?91d298 1- yl et hoxy) -1-(tetr
ahydr o-

2H pyran-4-yl methyl) - 1H-i mi dazo[ 4, 5- c] qui nol i ne was

| SOl gkade 35 2@%&3@&&;1 (rmrahaaﬁ)-mg,y@an -Andinethyd)- tH-
for C26H36N403 -

imidepglare arenolgn o S B2yl RSHEE 107 sSSRE I8 Bigrie 290),
cesxuéxoéarﬂ%lea?% o3 59 11 mr%ol% 2ancl DMF (20 mL) was heated at 75 °C for 30

- eri
minuegd ,Pgreagppt& r7§mw fﬁ%{pﬁgqa I)l)'algl_l %e}ﬂv%l 3%/‘6 Pécli]eg{ %%ta %q%tfern gvhlch

was tlﬁ‘@tfh%;ﬁ?& ﬁ&%eﬁq 706898 HYRES | Bife DVIF wa9 %Tg&ﬁt:d@mdéﬂﬁdduced
6H36N403 - 3.25 HC1: C, 54.68; H_ 6.

press@re3dt 65F6U nljhe ra&dugav@g)mtﬁlor@dgmtqu@n @l(@'efo%(@)@dﬁlp} %nlﬁ water
(100 ﬁl_%ﬁm'%l Cf\é%llg éf}%} WM%}F&(’!@S& %ngl SRy Whth b¥ink '(§0 mL). The organic

urn
layer was dried over magnesium sulfate, filtered, and concentrated under reduced pressure.

The crude oil was purified by prep HPLC (silica gel eluted with 10-35% CMA in
chloroform) to yield a pale yellow solid. The solid was dissolved in eathanol (10 mL) and
anhydrous hydrogen chloride in ethanol was added (3.0 M, about 5 mL). The solution was
stirred at room temperature for 15 minutes. The solvent was removed under reduced
pressure and the pale yellow solid was suspended in cold ethanol (about 15 mL). The
solid was isolated by filtration, washed with cold ethanol, and dried to afford the
hydrochloride salts of the structures shown in the Table below.

' /
"
N
T
Example | Reagent I ’ R
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NNO-/ N \--O A mxture of cycloheptyl cyanide

(3.00 nL, 22.5 mmol ), 10% pal | adi um on carbon 20 (0.42
w@qo7amde88 M hydrogen chloride in ethanol (45 Pd)/USEE6/048017

hydrogenated on a Parr apparatus overnight. Platinum

oxide (0.10 g) was added to the reaction m xture,

whi ch was then hydrogenated on a Parr apparatus for 4

hours. The reaction mxture was filtered through

CELITE filter agent, which was rinsed afterwards with

et hanol . The filtrate was -159 WO 2007/ 075468

DoT/liconNnnNne/ NA0N1 7 Anna ot - o4 + PN I d tln

al A
roil/7 OVoZUgJuUrUs0ULT CUOUITCTTIU T At UU L C yl C'I AVl (J. oOJUT T

ggfrelat?ddvmbt hmhy! t he (r]I (50 (rer) dAtvdJnt sol
waSt sol gt ed by Ll\,tapmgan wag drie okgr/%

57 g ofl_1 -mjml oh hanam.ne hyrirnr‘hl ori

& cI oheptyl met - 2- (et hoxynetlhyl ) -1 H iym~dazo

c] qyi nol i ne élegz;lr ed acc?r ding N mhe~_
LIS|1 Ad =

—g-en%r-al—,t
cygczl é)heptyl nmet ha e hydr ochl ori de in i
(S$93 +) - tlet r ahydrlof lamne irl Part A an
1652‘ R ™

pal | 'adi um on _carbon ( & w) as tlhe catal ys

met hanol/acetontn I e as the solvent in Part B. The

T TRt T TR o DA W —

2H-p}aarp|4@dm¢dlsd) )‘!éﬂ-irm\dazn[ﬁ S-cTp@nolihe wasmdlas&b lay eligt Meedles, mp

0 5} TS AT L A 6, SPI0T50 s, Founs

C,554lsHr 697t N; @0gle. CELI TE filter agent and the filtrate

e A0 GHAgP BT AP e e ATy e p] Ateahycro-

2H- ;ﬁ}]rﬁw—nﬂﬁhieﬂ@lﬁi}ﬁlmiﬂ&id[mw d]qlhlnolﬂi@bvas @@leﬂéﬂ iﬁsOHSrown needles, mp

7N30. :
205289 56 Apal. criccHlbr Gy TNiG: + 25 BICK 7C, A0k e PN, 9.81. Found:
C, 52,85;13.,2@% Noblggie sol ution (250 L) cont a| ni ng

8- br ono- 2 et hoxynet hyl - | - (tetrahydro-
Exaipgleaiion 401HeeIoy Ly Cme e g) 4. Geipaid ol -visthony)d fistedydro-

A1 A S R B e o

205-26% r’Gawgmls()alcd o dC26H36N403 « 3.25 HCL: C, 54.68; H, 6. 93 N, 9 81. Found:

C, 5?#; I é:84: I\P?Sééjl phenyl phosphi no) - 1, 1' - bi napt hal ene

6 hy, 0.127equival ents) was 20 added to a test tube
containing 1 Mpotassiumtert-butoxide in THE (150 L)

and one of the reagents ivalents) listed in
the table bel ow. The tesp&%mgl e%s purged wth

1-(Cycloheptylmethyl)-2-(ethoxymethyl)-1 H-imidazo[4,5-c]quinoline

o
&
0

A mixture of cycloheptyl cyanide (3.00 mL, 22.5 mmol), 10% palladium on carbon
(0.42 g), and 3 M hydrogen chloride in ethanol (45 mL) was hydrogenated on a Parr
apparatus overnight. Platinum oxide (0.10 g) was added to the reaction mixture, which
was then hydrogenated on a Parr apparatus for 4 hours. The reaction mixture was filtered

through CELITE filter agent, which was rinsed afterwards with ethanol. The filtrate was
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ni trogen, capped, and then heated at 80 C overnight in

a sand bath. The solvent was renoved on a vacuum
weenwrnifseye and the product was purified as deBCT/UE®A6/048017

above in Exanples 53-92. The tabl e bel ow shows the

reagent used for each exanple, the structure 25 of the

resul ti ng conpound, and the observed accurate mass for

the isolated trifluoroacetate salt. 0 NO--/CH3 N/

N "-CO R Exanple Reagent R Measured Mass - 160 WO

2007/ 075468 PCT/ US2006/ 048017 (M+H) 295 Acetam de H3C

NH 383, 208 0,.296. 2- Pyrr.alidgn Q9 0 97, . .
conci SR KR sl s e LSRG bty R i sotia
was Noldddd BB HErdfionZ2hd wiasldrididne tpnyvide @ 7@ eof 1 Mykléhept@Biddhanamine

. N.CH3 NH 300 NN-Di net hyl et hyl enedi ami ne HC. f
hydrg‘%g?’é%z 3 (V CH3 NH 301 3-Met hoxypr opyl ani ne

413-(25¢tBhepi3EnEhg N2 -{ethitynydth )1 K- taidaké[d 1 0R@indline was
prepére %géc%‘ﬁizn%g to'jcﬁg general methods of Example 27 using 1-
cycloheptylmethanamine hydrochloride in lieu of (S)-(+)-tetrahydrofurfurylamine in Part
A, and palladium on carbon (10% w/w) as the catalyst and methanol/acetontrile as the
solvent in Part B. The crude product was purified by prep HPLC (silica gel eluted with a
gradient of 1-15%% CMA in chloroform) to provide a yellow oil. The oil was dissolved

in methanol/chloroform and treated with about 0.25 g of activated carbon for 2 hours. The

‘mixture was filtered through CELITE filter agent and the filtrate was concentrated and

dried to yield 1-(cycloheptylmethyl)-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinoline as a
yellow oil; Anal. Caled for Ca;H,7N30 « 0.2CH40: C, 74.05; H, 8.15; N, 12.22; Found: C,
73.84; H, 8.13; N, 12.17.
Examples 295-320

A toluene solution (250 pL) containing 8-bromo-2-ethoxymethyl-1-(tetrahydro-
2H-pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline (prepared as described in Example 6)
(40 mg, 0.10 mmol), tris(dibenzylideneacetone)dipalladium(0) (5.6 mg, 0.06 equivalents),
and (+/-)-2,2’-bis(diphenylphosphino)-1,1 ’-binapthalene (7.6 mg, 0.12 equivalents) was
added to a test tube containing 1 M potassium rert-butoxide in THF (150 pL) and one of
the reagents (1.5 equivalents) listed in the table below. The test tube was purged with
nitrogen, capped, and then heated at 80 °C overnight in a sand bath. The solvent was
removed on a vacuum centrifuge and the product was purified as described above in
Examples 53-92. The table below shows the reagent used for each example, the structure

of the resulting compound, and the observed accurate mass for the isolated trifluoroacetate

salt.
o _°Hs
NN
| Dot
N
ne:
R
Example | Reagent | R | Measured Mass

- 160 -



N 303 1-Methyl pi perazine () 424.2677 N CH3 NH 304

Tet rahydr of urfuryl am ne 425. 2547 O

-161 WO

wWQO®7/0@A68168 PCT/ US2006/ 048017 NH 305
2- (Am nonet hyl ) pyridine N 432.2416 NH 306

3-Picolylamne 432.2394 N NH 307 4-Picolylam ne

PCT/US2006/048017

432.2442 N N 308 3, 5-Di net hyl pi peridi ne 437.2884
H3C CH3 1 NH 309 Am nonet hyl cycl ohexane 6 437.2878
310 2, 6- Di et hyl nor phol i ne N 439.2697 H3C 0 CH3 N

311 4-(Hydroxynet hyl) pi
|

ot h l| am.na
\vA " T T TS

peri di ne 439.2683 HO H3C NH

32— H)—H—+Phery yH-ad 452570 162 Y
l
295 Acetamide HSC\H/NH 383.2085
o
296 &
2-Pyrrolidone OT 7 409.2206
|
O._-NH
297 Cyclopropyanecarboxamide Z 409.2233
X
298 Morpholine [ j 411.2355
0]
i
299 1,1-Dimethylurea oy 412.2338
H,C N CH,
I
NH
300 N,N-Dimethylethylenediamine 412.2702
HyC.
CH,
|
NH
301 3-Methoxypropylamine '/r 413.2518
1,c0
\
302 1-Methyl-2-imidazolidinone Ox j 4242321
}gCN
|
N
303 1-Methylpiperazine [ ] 424.2677
N
CH,
|
NH
304 Tetrahydrofurfurylamine I 425.2547
O
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WD 2007/ 075468 PCT/ US2006/ 048017 H3C NH 313
(S)-(-)-1-Phenyl ethyl am ne 445.2570 p NH 314
wda2@anses/| pi peri di ne 452. 2629 U N
1- (2- Hydroxyet hyl )-2 315 i m dazol i di none CN 454. 2412
HO NH 316 4-(2-Ami noethyl)norpholine 1 454.2796 N ND
317 N-(2-Hydroxyethyl)piperazine C JN 454,.2816 OH N
318 1, 2, 3, 4- Tet rahydr oi soqui nol i ne 457. 2572 319
1, 1- Di oxi dot et rahydrot hi en-3- N H yl am ne 459. 2025

G=S,

O N 320 4-Phenyl pi peridi ne 485. 2876

PCT/US2006/048017

-163 WO

2004-045468PcHUS20061 848017 Exanptes 321-3p0 A
t ol ugne solution (250 L) contaijni ng I\IJH
7- br dno- 2- et hoxynet hell -1'- (t et r ghydr o-
3(BH- py|r an- 2-{4mimarhgthyDpyiding dazq[ 4, 5,&hqui nol i ne 432.2416
(prepared as described in Exanpl es |5, 1R9-157) (40 ny,
0. 10 jpmol ), tris(di benzyli denedceton I pal I adi un{ 0)
(83 mg, 003 equivatents), an
(+/-)} 2, 2-bi s(di phenyl phosphi nd) -1, 1' - biynapt hal ene
4.0 , 0.06 .
3(§6 E 3-Picolylamine § 432.2394
l
N~
|
NH
307 4-Picolylamine (% 432.2442
|
N
\
308 3,5-Dimethylpiperidine J/\;L 437.2884
HyC™ " "CH,
I
NH
309 Aminomethylcyclohexane [ 437.2878
!
310 2,6-Dimethylmorpholine L 1 439.2697
H,C~ ~0~ CH,
I
N
311 4-(Hydroxymethyl)piperidine Q 439.2683
HO
l
H,C._~NH
312 (R)-(+)-1-Phenylethylamine T 445.2570
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equi val ents) was added to a test tube containing 1 M
potassiumtert-butoxide in THE (150 L) and one of the
wo e@gemi4es (1. 2 equi val ents) listed in the tablBChEE06/048017

The test tube was purged with nitrogen, capped, and

then heated at 80 C overnight in a sand bath. A 10
tol uene solution (250 L) containing

tris(di benzyli deneacet one)di pal | adi um(0) (3.3 ny,

0. 03 equi val ents) and

(+/ ) 2, 2' bls(dlphenylphosphlno) 1,1 - binapthalene

nn VA f\nlnlr\

0—g—0—-06—eguivalents—wastTadded—to—eachtest
tube. The test tube was purged Wth nitr gen, capped,
and tHen heated at 80 C overni gt iﬁhﬁ_s nd bath. The
HEl vent  wWES)-(-piriRbedylsthydamrimeuum f uge and t Aé5.2570
produdt was purified as describeg n Exanpl es
53-92. The table 15 bel ow shows yent usled for

each—gxanpte,the structure of —tthe resut Ty compound,
and the observed accurate mass flor the igol at ed
triflyoroacetate salt. CH3 N Nf'-' Meaisur ed
Ndss |ExanplleCmbamelvipeRdingrH) KN 32INAcet anide 452.2629
. 383.2(081 O CH3 322 2-Pyrrolidone 40323227 KiIf1. O

HNC 323 Cycl opropanecar boxam dg¢ 0 4 32 3p4

P ine 4112372 of -164 WO[200/7 075468
PCT/ U42006/ 048017 HNC 325 N, N- i netgyl hyl engdi am ne

? 412.2680 FBGN CH3, HND

315 imidazolidinone g"' 454.2412
HO
!
NH
316 4-(2-Aminoethyl)morpholine (\N /r 454.2796
o/
|
N
317 N-(2-Hydroxyethyl)piperazine [Nj 4542816
OH
|
N
318 1,2,3,4-Tetrahydroisoquinoline 457.2572
|
319 1,1 -Dioxido‘;et,ra:hidrothien%- NH 459.2025
ylamin o- S-b

N
320 4-Phenylpiperidine E 485.2876
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15

326 3- Met hoxypropyl am ne 413.2531 O CH3 HN 327
Cycl ohexylam ne 6 423.2738 N 328 1

WO heviyd462- i m dazol i di none N 0 424. 2351 H3G 3POI/US2006/048017
1- Met hyl pi perazine J 424.2695 H3C N HN 425.2585 330
Tetrahydrof urfurylam ne O HNC 331 Benzyl am ne |
431. 2417 H3C. N 332 N-Methylaniline / 431.2426 HNC
333 2- (Am nonet hyl ) pyri di ne 432.2358 HN 334
3-Picolylamne 432.2364 i N -165 WO 2007/075468
PCT/ US2006/ 048017 HNC 335 4-Picolylam ne | 432.2362
N HNC 336 Am nonet hyl cycl ohexane 437.2911 H3C. N 337

N- Met hyl cycl ohexyl am P afipfed 5238350

A toluene solution (250 pL) containing 7-bromo-2-cthoxymethyl-1-(tetrahydro-
2 H-pyran-4-ylmethyl)-1H-imidazo[4,5-c]quinoline (prepared as described in Examples
129-157) (40 mg, 0.10 mmol), tris(dibenzylideneacetone)dipalladium(0) (3.3 mg, 0.03
equivalents), and (+/-)-2,2’-bis(diphenylphosphino)-1,1 *.binapthalene (4.0 mg, 0.06
equivalents) was added to a test tube containing 1 M potassium fert-butoxide in THF (150
uL) and one of the reagents (1.2 equivalents) listed in the table below. The test tube was
purged with nitrogen, capped, and then heated at 80 °C overnight in a sand bath. A
toluene solution (250 pL) containing tris(dibenzylideneacetone)dipalladium(0) (3.3 mg,
0.03 equivalents) and (+/-)-2,2’-bis(diphenylphosphino)-1,1°-binapthalene (4.0 mg, 0.06
equivalents) was added to each test tube. The test tube was purged with nitrogen, capped,
and then heated at 80 °C overnight in a sand bath. The solvent was removed on a vacuum
centrifuge and the product was purified as described above in Examples 53-92. The table
below shows the reagent used for each example, the structure of the resulting compound,

and the observed accurate mass for the isolated trifluoroacetate salt.

o
NN
| - N>“‘"
o
Measured Mass
Example Reagent , R (M+H)
_ HN™
321 Acetamide 4[\ 383.2081
0” CH,
N
322 2-Pyrrolidone Q 409.2197
O
HN™
323 Cyclopropanecarboxamide V/L o 409.2232
: N7
324 Morpholine O\) 411.2372
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H3CT Ni 338 2, 6-Di net hyl norpholine . J 439.2698 CH3
N~ 339 4-(Hydroxynet hyl ) pi peridine 439.2688 OH HN

w@4e7Beeam de 0 445. 2212 HNC 341 PCT/US2006/048017
(R -(+)-1-Phenyl et hyl am ne CH3 445. 2561 H 342
(S)-(-)-1-Phenylethylamne i | CH3 445.2571 N 343

1- Acetyl pi perazine H3C(N,J 452.2667 O HNC 344

1- Car banyl pi peridine N-O 452.2635 -166 WD 2007/ 075468
PCT/ US2006/ 048017 HNC 345 4-(2- Am noet hyl ) nor phol i ne
454.2778 N Cod | N 346 N-(2 Hydroxyet hyl ) pi peraZ| ne N

AC A4 D70Q90 LICE

454 2482—HO—IN-3471,23; '—I--ItlIaIIyUIUIb gqurmot T e
457.2596 N 348 1, 2, 3, 4-Tetrahydroqui Ui ne i |
3%?7' 2556N,N—Dimethyle‘chylenediamine 412.2680
H,cN'CH,
HN™
326 3-Methoxypropylamine ' J) 413.2531
Q
CH,
HN™
327 Cyclohexylamine 423.2738
~
s
328 1-Methyl-2-imidazolidinone N 424.2351
He ©
329 1-Methylpi i (\N/ 424.2695
-Methylpiperazine .
ylpip H3C'N\/'
HN™
330 Tetrahydrofurfurylamine C’) 425.2585
O
HN™
331 Benzylamine ©) ’ 431.2417
HsC-N/
332 N-Methylaniline @ 431.2426
HN™
333 2-(Aminomethyl)pyridine = I 432.2358
N
. HN"
334 3-Picolylamine | x 432.2364
~
N
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349 4-Phenyl piperidine i | 485.2935 (N 350
1- Phenyl pi perazine N,J 486.2866 Exanple 351 5- {
W 2000/27§468 PCT/US2006/048017
[ 2- (2- Met hoxyet hyl ) -1- (tetrahydro-2H pyran-4-yl met hyl)
-1 Himdazo[ 4, 5-
c] qui nol i n-7-yl ] oxy) et hoxy) et hyl ] am no} - 5- oxopent anoi ¢
acid N\> N OOHOH-/O-/~O5 0 Part A A stirring
sol ution of
2- (2-met hoxyet hyl ) -1-(tetrahydro-2H pyran- 4- yI met hyI ) -

1|—L i ) r‘lﬁ'lnr A E _ecloyn nal 2+ n 7 nl (L9 NN

et o T o U TToT T 1 Z. OUU U, } IIIIUI ),

tert-butyl 2-(2- hydroxyet hoxy) et hyl cal‘rtNamate (1.38 g,

574 npol ) ang gL RbenykLPhosphiine -9, 6.714 -4367362
200[7/ 075468 PCT/ US2006/ 048017 ) in
tetrahydrofuran (40 nL) was pl aced er an at/nosphere

of nitfogén and cooled to O C| D1 so\rl)vg_ﬁ\p,yl
azodi cprboxylate (1.3 L, 6.74 jmol) added

IB6opwi 5e cvminomethyloytlelexana syf i nge e resyl ti Ag7.2911
sol utipn was allowed to warm toj ant t enper|jat ure
and sti{rred avernight. After 26l hourS _the voliatiles — ]

were renoved under reduced presguretsCamd the

resul t{ng reS|due was p rlfled by col u
B omat ogapiRphyleysigher HPFC é}%ﬂem (di1i &72877
cartrigige, eluting W|th0- 350 CVA- 8 | or oflorm.

H ‘Ao adat | !
The pl" Ddu"* uunt o ||y fl Cl\..[l onsS e ComnmuTrimfkgu aitd

concentrated under reduced prespsur Wl\éfd 2.77g of
%ﬁ’]t byt yl 2%’f)i?rﬁéth Imorpholine o - 439.2698

2- ( 2- et hoXyet 3’ rFt et rahydf o- 2H Py @n- 4-y|l met hyl)

- 1H CH,

I mdazo[ 4, 5-c] qui nolin-7-yl]oxy}letho hyl car bamat e

a ligh vvnso .10 Part|B ' MHCL in et

?%9 mL, ‘fxé’%é‘g }\nglpéeal&én(f df opw’s o a stii rr?'%g'akss
solution of tert- butyl OH

2-(Z-{1}2- (2- met hoxyet hyl ) - 1- (t et r ahydr o':"%l;k pyrjan-4-yl m
et hyl)4{1H ‘
B#0 daz @[ 4, 5- c] qBenzdmide7- y| ] oxy}et h | caf barfdb@212
(2.67 g, 5.05 nmol) in ethanol |(25 . The resulting
solutign was stirred at reflux 2 hours_cooledl to

anbi ent

HN

341 (R)-(+)-1-Phenylethylamine @ s 445.2561
H -~

342 (S)-(-)-1-Phenylethylamine Ej('lcyqa 445.2571
(\N/

343 1-Acetylpiperazine Hsc\n/N\/| 452.2667

HN"
344 1-Carbamylpiperidine O, o 452.2635
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15 tenperature and concentrated under reduced pressure

to yiel

d 2.54 g of 2-(2-{[2-(2-

woreionoxses hyl ) - 1- (t et r ahydr o- 2H pyr an- 4- yl net hpd/v382006/048017
H i m dazo[ 4, 5-c] qui nolin-7- yl]oxy}ethoxy)ethanam ne
hydrochl ori de as a browmm foam Part C Gutaric
anhydride (0.14 g, 1.20 mmol) was added to a stirring

solutio

n of 2-(2- 20

{[2-(2-net hoxyet hyl)-1-(tetrahydro-2H pyran-4-yl net hyl
) - 1FL|n1dazo[4 5- c]qU|noI|n 7-

ytHoxyjethoxyjethamanimehydrochtoride (G501, 0997
mml) i{n pyridine (2 nL) at anbient thH per at Ur e.
After 18 hours, the solution wag concextrated |under
343iuced pPLEISHINBetdNDmoshdlmsul {ing r sidue dijssokyed778
in water (10 nL). The pH was adJustﬁg EE ith 1 M
sodi um{carbonate (aq) and the m xtur s transferred
to a separatory funnel. 25 The oueou | ayer S
extracted mﬁth di chl or omet hane {1 x 20 N/and et hyl
acet at ¢ x_ 20 nL% and the organic %ﬁ S were
MG car dedV Criy dpprysthyDpipesgaiedus | ay s adjlust 4842782
to 4 wilth 6 M HC1 (aq) and extrdchﬁ \Mth
di-chl-onorethane {2-x—30-—w)—and H—aeetat-e— (136
nmL.). The conbi ned organic extragts e Nri ed jover
A, f|| oncen ted under deduced
¥l ssurle t%§4epqtrgﬁg%;2? n&ln §ing 457.2596
5-{[2-(2- {[2 (2- met hoxyet hyl)-14 30 ;
(Tetralfydro-2H pyran- 4-yrmethyl ) - ITH T dgzo[ 4, p- cI quin
ol i n-74 yl]oxy}ethoxy)ethyl]am no}- 5-oxapenta npi-c acid
asga tan flonsy-Pahydeaubbliner | C28HSEMAQT0. 8H2O, 487.2556
60.37; |H, 7.17; N, 10.06. Found; C, 6Q H 5. 96; N
9.77. - 168 WD 2007/075468 PCT/US2006/948017 | Exanpl e
352 3-(2, 5- D oxo-2, 5-di hydro-1 Kt pyrrol M9 -N[2-(2-
2-(2- h [)-1- r ahydr o-
é pyscnmjrt y|04-ré emy{glgaq_n 1$1teet ahydr o 485.2935
Him dgzo[ 4, 5-c] qui nol i n-7- yI]o>y
et th\I\ et h\/l 1 [a¥s nnannm r*lo N N N [aWa -y N| faYa Wl AN A
A, WHpropa —~——N—0 UN:p —00——0
3-[ ({2, 5-di0 1- y1 Y oxyke 3Naxopr opy! } -
é/?éol e-|2, 5- dlloﬁlg %!} 9?891 ok 0. 528) was adfed 438?:2;366
stirring solution of
Z-(Z2-{TZ2-(Z-nmethoxyet hyl') - I-(t et rahydro-
Example 351

5-{[2-(2-{[2-(2-Methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-

c]quinolin-7-yljoxy }ethoxy)ethyl]Jamino}-5-oxopentanoic acid

Part A

A stirring solution of 2-(2-methoxyethyl)-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-

imidazo[4,5-c]quinolin-7-ol (2.00 g, 5.86 mmol), fert-butyl 2-(2-

hydroxyethoxy)ethylcarbamate (1.38 g, 6.74 mmol) and triphenylphosphine (1.77 g, 6.74
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30

2H pyran-4-yl net hyl ) - 1H-i m dazo[ 4, 5-c] qui nol i n-7-yl ] ox

y} et hoxy) ethanam ne (0.229 g, 0.534 mmol) in
waelc@hooesret hane (6 nl) at anbi ent tenperat ur ePCEUS®NG6/048017

21 hours, the 10 solution was |oaded directly onto a 2

mmsilica gel plate and purified by radial

chromat ography; eluting with 5% net hanol in

di chl oronmet hane. The product containing fractions

wer e conbi ned and concentrated to yield 200 ng of

3-(2,5-di oxo-2,5-di hydro- 1 Hpyrrol-1-yl)-N[2-(2- {

moﬁ)i\n}(ftrﬁg}d@gﬁa%t @()l r)lel'ng sfaE:Qch Xﬁﬁe‘%’aﬁ'ﬁ‘trﬂxgﬁﬁié of ﬁl%&g}y larld cooled

to 0 90 isoprbply! efwiicanbéiyhat? (1B nokyg.24 nonyl) etas plilet dpamasd over 5

minuf58 s gt pbpe' v e 58on W ot 1§ yi8 18 apicnt tgmperature

and ﬁl?pealﬁveiﬁlﬁ%ﬁc. 7A§flfflm6 h&ﬁs,&ﬁ? v@aﬁl‘? |v&1ri ﬁn&écﬁzrﬂzh gddubed pressure
- (t et rahydr o- ran- 4- t - i m dazo[.4, 5-

and thé F‘?SH[“PBZ‘IE’]SI-““N,VYQ-DS)@J/%“H@F% y§&% a%ﬁowtoaraﬁwi%akﬂﬁ&m

HPFEaKbteh Rilidal cakiridat, stin! wRE 0L essBlCM A 80/chIe6 o). NThe product
stir bar, was charg_ed wth a warmed solution o

f .
containigg JFastiong weys combingd ppd pyRsestratad snderreducadpiesipre togyield
. F e { 4.5:{[8](01th&RbA - dro22 Prdn-4 Yimethyl)-1 H-
277%?\?5??}%‘&%% o{r[?ra(m' dfetgl()*l}gﬁ]n}fl_gh Q%é&%]%l s sol uti on%’vvas 53
imidggnjéd-¢lauinelinek ellewy isthoaypthdparbpmate asadighibrewe selid.
part 80-1 €d., 37 ng, 0.15 mmol) and tri- - 169 WO
007/ 075468 PCT/ US2006/ 048017 ort ho-tol yl phosphi ne
( 03 M &[] inEthang] (D1 Balntdl.2 minmoI\Nwis dddask drppWinerta aistigririgsolution

of refflthjoy 33 LIS UG L) PhptrghitB- Ty Ry iR
imidazo[AlS P@]dul(;ﬁ:l/\l/lhﬂq-&ﬂ (r)]l:ﬂ?}lfgdﬁr}]'ﬁﬁ?]ﬁh?rbzﬂibt?s(gfcg, i S;ﬁﬁ gi;‘rlxﬂgh&thanol
25 oS BHE FSfiite Puptn SR oG Y BR3S, o0y RiGEn,
tem}ﬁ_ramta& aiﬂdoﬁdfﬁtfatmf ' c:ﬁggectlﬁw §fe’3§1||ré&o gi{iﬁfgrse?:w zlgma:{([jz-(z-
metig e Br L e s eseny Py i e s ERRa-7-
ﬁ%f%&?)éﬁﬁeﬁla&ﬁiﬁéh?&ocbﬂoﬁhe Wweth @Fovai Eoakk % NaOH,

ylJoxy: :
adjusting to pH=12. The m xture was then extracted
Part{i t h di chl oronet hane. The organic fractions were

CORMEARE anfydist (MISDY.2@REhAPRasREdL B stirﬁn%%dﬂﬁﬁ&@ of 2-(2-
Purification of the residue wth a HORIL ZON HPFC system
{[2—((25mpﬂ7@§y@t§1y{)r}—Q@'gglh)(;iro-2H-pyran—4-ylmethy1)-1H-1m1dazo[4, -c]quinolin-7- -

ylJoxy }ethoxy)ethanamine hydrochloride (0.50 g, 0.997 mmol) in pyridine (2 mL) at
ambient temperature. After 18 hours, the solution was concentrated under reduced
pressure and the resulting residue dissolved in water (10 mL). The pH was adjusted to 10
with 1 M sodium carbonate (aq) and the mixture was transferred to a separatory funnel.
The aqueous layer was extracted with dichloromethane (1 x 20 mL) and ethyl acetate (2 x
20 mL) and the organic layers were discarded. The pH of the aqueous layer was adjusted
to 4 with 6 M HCl (aq) and extracted with dichloromethane (2 x 30 mL) and ethyl acetate
(1 x 30 mL). The combined organic extracts were dried over MgSO4, filtered, and
concentrated under reduced pressure to yield 332 mg of 5-{[2-(2-{[2-(2-methoxyethyl)-1-
(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5-c]quinolin-7-
ylloxy}ethoxy)ethyl]amino}-5-oxopentanoic acid as a tan foam. Anal. calcd for
Ci3H3gN407°0.8H,0: C, 60.37; H, 7.17; N, 10.06. Found: C, 60.49; H, 6.96; N, 9.77.
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10 15% CMA/ chl oroform fol l owed by recrystallization
fromacetonitrile provided 0.54 g of

W@ 26y 0BF4pR- et hyl -1 - (tetrahydro- 2H pyr an- 4-yl netiys3004/048017
H i m dazo[ 4, 5-c]quinolin-7-yl]-
N, N- di met hyl prop- 2-enam de as a white crystalline
solid, nmp 235-237 C. M5 (APCl) niz 393 (M+ H)+;
Anal . Calcd for C23H28N402: C, 70.38; H, 7.19; N,
14.27. Found: C, 70.29; H 7.12; N, 14.28. 15 Part B
A glass Parr bottle (500 nL) was charged with 10%
pal | adi um on car bon (0. ted with ethanol (5
m.) and a sol ution of %xg‘%plevg%&

3- (2 (SZE}ox% i% -dih idmptyaglgtwﬂquza% {IgF(@Amdthoxyethyl)-1-(tetrahydro-
m dazo C U
2t-pyisppY iy 0 gm0l SHOTRRBr Y Hiat ek Or y B Pnamide

m.). The vessel was placed on a Parr apparatusy

evacuated and 20 charged with hydf, :{ 50 ). The
m xture was shaken at anbient te erd un or 24
hours and,t hen nogitored for co ofN by

anbi ent t rature for an additio 4 hours. The
reaction m xt8re was filtered through a 0.2 mcron
PTFE nmenbrane filter and the filtrate was

HPLC/ mas pec reach charged with
addi t i onaé | o8t a yst“g(r%‘/ \d%a n angﬁnt ai ned at
|

concentrated to dr ness under reduce esso:i é ¢ (0.156
pdr{%[@ai-ﬂmmmrﬁ PERRIORY N §gg-dion &
0.5885R kol \Q&eaddldltg%sfﬁwg bd1ahief of 292- {t@ti-ﬁ%ﬁb@)éthyl) 1-(tetrahydro-

recrystallization fromacetonitrile provide

2H-pgrah24-pimhgthy - l@’{-@mc}@ﬁy[‘ﬂr%c]qumolm- -yl]oxy}ethoxy etganamn%e % 229 g,
053N} bl dTBL e () B AdiRh o oLt o1 i the

ropanam white crystall|ne sol i d,
solutmﬁﬁnaszeaﬁd mo@wmg aﬂfrzm@gl@a(gﬂl platy and pwrfied byradipls o

chrorg%t%gl_%% l}tl%% w1ﬁ|| 9% P%anoégr?dlf% % 1%1%07 ity od&zt containing
fractiBed IRRasEb068aRd cofoemtrpled tQ51elB20Q nig ¢R3-(2,5- dxoxo—2 5-dihydro-

lH—py%PE-&-yﬂ}sﬁﬁ glggb]eéz: gﬁ%yl%tgelg Y{}gﬁ':ﬁ}ﬁ %T%ﬁ%g.{m-%:ﬁmethyl)—lH—
imidazo[4,5{c]q@nBRAi{7- ﬂ]dkﬁ}hthbky)&ﬂiyll}pdo@nassdw&& BEht yeijoivpioenr. Anal.
calod tor 0. S5 11,821,060 90 34 N 13 MR FRMa: C, 59.94; H, 6.73; N,

12.03.
Example 353

3-[2-Ethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1 H-imidazo[4,5 -c]quinolin-7-ylj-
N,N-dimethylpropanamide

N\N
|

; LC
Part A

A thick walled glass vessel, equipped with stir bar, was charged with a warmed
solution of 7-bromo-2-ethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-imidazo[4,5-
c]quinoline (0.56 g, 1.5 mmol) in N,N-dimethylformamide (10 mL). To this solution was

added in succession a solution of palladium acetate (0.1 eq., 37 mg, 0.15 mmol) and tri-
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sol ution of 7-brono-2-ethyl-|

-(tetrahydro-2H pyran-4-yl nethyl)-1 Him dazo[ 4, 5-
waer@aiorabs ne (3.7 g, 10.0 mmol) in PCT/US2006/048017

N, N-di net hyl formam de (70 nL). To the sol ution was

added in succession a solution of palladium acetate

(224 ng, 1.0 mmol) and tri-ortho 10 tol yl phosphi ne

(608 ng, 2.0 mmol) in N, N-di methylformam de (10 nlL);

triethylamne (4.2 nL, 30.0 nmmol); and a sol ution of

ethyl acryl ate (1 29, 1220 mol) in NN

di met hyl f.or ' | .
o TP TR ol T YA Bty o
tneth?l@ﬁh@ed(ﬁ @edr.ZQ) @nﬁ_c)t adda bdutien ol WeVdéacthiy rerylemads (1viher., 178
e S oo RS i T G0 R s it

mtrog,fe%%@rihé a6 Was ﬁi’a}éﬂ&&ﬁl heatkdreo nedlc der 18 hewss Ghe Téetion vessel
resul ti _solid was dissolved in, dichloro 150

was agpleddn PP St BF 2RAGHOD BIXRET WAT BAP 8158(? & @ round
botto?‘f)héjstk £ cohbén rafté@ﬁ)t ’\zfi@ss\ﬁﬁfl@r 1280 resburel MEnOfe@iRik Gvas treated

ction was r| ed and concentr at ed.

with Rater ind 40VoNaQH, ngyuatmm ledﬂmpﬁr,e BjoEnvps fhepextracted with
dlChlgl%%Crth%g[ THY ojrg %ﬁgﬁ%&fe%mbmé@ 'dh@&"@dlg@bz;) and concentrated

I'T zat m acetonitrile provid g of
to drgtelsy.| P@@E()at@n[oi the tepidue with a HORIZON HPFC system (51hca cartndge 0-

15% gtl\ﬁk/c%tﬂyrgformﬁ @6@3\&%@ g? rgérgﬁglh%m%o I S 0 gg%ﬁhfe %091&5'0154 g of
(2E)~@-[21\Bhf]AP(iie)ra]ﬂ§ch‘0Mp6'Mn+4 bﬂm&;thﬂ)-le-lmagQ[%%p]qumohnﬂ-yl]-

0.
N,N- %‘%II’WP %'e%m“{el asﬂ)wglfé °‘i¥§%f“"§ SRl t a S Bar v bot ﬁs (APCT)

m/z 3BAR1 FR) WASalC Al @efdr G5 H,006: pal 7G88;UE) Bn9rIHy baa7. Found: C,
0.25 g) 25 wetted with ethanol (5 nm) and a slurry

70.2%fHet- hGHIN(H38.3- [ 2- et hyl - | - (t et r ahydr o- 2H pyr an-
Pmﬁylngthyl[)dré ] | 1 2 te (2.4

H i m dazo ui nolin ro - eno ] .

6. 1 ol BAT boSIBUNEIL) e biTEe Wil B0 gl ioen pihen (-1 )
wett??cpvgﬂh %ﬁ‘[a&lsf‘%&%ﬁﬂ? a SSE%H@E@E)QMZ-%hﬁfl-qe@et\l’éﬁﬁro-ZH-pyranA-

xture was then shaken
ylmamm-eM-lmxdmﬂﬂéqualmbn-ml]%Nrc@metmﬁbrope%énmwe\xﬁé g 1.27

oo O RIS P By S o

char@éddvithéxydﬁ%eﬁl(#ﬁ@ psi)l The migtureawas shakie abampipAEtemperature for 24
menbr.ane fi. and t n

rou Al eSS Houtp et b FEL AT R TR AR v

RN dtitional caraly stmanddiydregencad tmaidgenedGt atdtient temperature for
r.of or wed .by recrystalli z
an a&%’eﬂﬁl@%&ﬁ‘éﬁ o oo Byt SRR P bh R 4 FitHp pTrE
mentiriyd ﬁﬁel{alzrd&h@ filltrdte (o icontentiatedabl doyness under reduced pressure.
yran-4-yl net 1H-| dazo -4; L opa

Pun%g%ﬁcgl unga mw PY%QLiﬂﬁFﬂlﬁufng é’g 074 1?@%r0f01’m)

folldv@é%&é‘) e@%@taﬁ%’tw ﬂorﬁ')aéetoﬂﬁﬂie pr&adedlof1@rg of 3-[2-ethyl-1-(tetrahydro-

2 H-pyran-4-ylmethyl)- 1H-1m1dazo[4 5-c]quinolin-7-y1]-N,N-dimethylpropanamide as a

white crystalline solid, 176-178 °C. MS (APCI) m/z 395 (M + H)*; Anal. Calcd for

C3H3oN4O2: C, 70.02; H, 7.66; N, 14.20. Found: C, 69.83; H, 7.62; N, 14.26.
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67.54; H 7.52; N, 10.27. Found: C, 67.25; H, 7.67; N
10.26. Part C To a stirred solution of ethyl

w@2q02/08ub8/| - | - (t et rahydro- 2H pyr an- 4- yl net hyl ) PAFWS06/048017
i m dazo[ 4, 5-c]qui nolin-7-yl]propanocate (1.8 g,) in
met hanol (3 nL) was added Claisen's alkali (5 nl).
The reaction m xture was heated to 70 0C and
mai ntai ned for 18 hours. The reaction mxture was
renmoved fromthe heat and treated with citric acid,
adjusting to pH=5. The m xture was then concentrated

to dryness under reduce The resulting
solid was taken up in vvg‘:t z%ggfeutral ized to pH=7

3-[2-Bitiyl- 1s@éttahatirGE2 Haiyeas#uyimeltly s i ondize 4,6 talquioalin-A-yl]propanoic
white crystalline solid formed. The crystalline solid
was col | ected by vacuum fi 18 t| on and air dried to
provide 1.4 g of 3-[2-ethy]_- ydr o- 2H pyr an- 4-
yInethyl)-lkkinidazo[4,5-e|qU|no$' 7-yl ] propanoi c
acid as a white solid, M5 (APCl) niz
368 (M + H)+; Anap c2 NB 3: C, 68.64; H,
6.86; N, 11.44. Found:™ C, "68. 42; °67; N, 11.35.
20 Exenpl ary Conpou®ds and Phar maceut i cal Conposi tions
éprtain exenpl ary conpounds, including some of those
escri bed above in the Exanples, have the follow ng
FoArthick walled gldssvassel, \dapipgod with S\ﬂré))ir avas chargedavigh a yyprmed
R t,l s
R o e R s T g RS
c]quinotinel [337 el ND.D nhmbb in INW—dMne;thyﬂrfoM%m)ldc 67¢ i) e Jerthe golution was

sddef S Sipce et o A PYoReE B AE SRR AL Rinyh 0 gty gnd i-ortho-
tolylphW@ﬁ%deC(BOS) mngd 2. (pﬂhﬁ{dnaxrﬂgw dﬂhethgd_lmmalnude 0l Q)fntLt) Etieiethylamine
I nvention conpri si maceut i ce
(4.2 o PO b PRSP HieRHI 2oDHEE Cpee 12 uagpoD in M-
dlme%f)}fl?cﬁ{daﬁﬁd@ ). The kORtioAEIKbIre wespasiedasith nitfogan and the
onpound (or a pharmaceutically acceptable salt

vessclhemwbed and heated 380 7Cdos k¥ BoweT/IbSserstir 2§eseh wagcooled to
ambidat Rtk The Nactin #xnfd Gas trhhstMed to a round bottom flask and

concentrated to dryness under reduced pressure. The resulting solid was dissolved in

dichloromethane (150 mL) and washed with saturated potassium carbonate solution. The
fractions were separated. The organic fraction was dried (MgSOy) and concentrated.
Purification using a HORIZON HPFC system (silica cartridge, 0-12% CMA/chloroform)
followed by recrystallization from acetonitrile provided 2.5 g of ethyl (2E)-3-[2-ethyl-1-
(tetrahydro-2 H-pyran-4-ylmethyl)-1H-imidazo[4,5-clquinolin-7-yl]prop-2-enoate as a
white solid, mp 210-212 °C. MS (APCI) m/z 394 (M + H)"; Anal. Calcd for C23Hz7N303:
C, 70.21; H, 6.92; N, 10.68. Found: C, 70.19; H, 6.93; N, 10.67.
Part B

A glass Parr bottle (500 mL) was charged with 10% palladium on carbon (0252
wetted with ethanol (5 mL) and a slurry of ethyl (2E)-3-[2-ethyl-1-(tetrahydro-2 H-pyran-
4-ylmethyl)-1 H-imidazo[4,5-c]quinolin-7-yl]prop-2-enoate (2.4 g, 6.1 mmol) in methanol
(250 mL). The vessel was placed on a Parr apparatus, evacuated and charged with
hydrogen (~50 psi). The mixture was then shaken at ambient temperature for 48 hours.

The reaction was monitored by HPLC/mass-spec and found to be complete. The reaction
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NN--RRa NI N-Rza )\> RR8/ NNN N Xa Xt a Xa O
NH~O-CO IVb ~~------~~~~~ Vla Vb 5 X a Ra - NH

WO 2@ropmsbs - NH n-butyl -NH met hoxymet hyl - IMEF/US2006/048017
et hoxynet hyl -NH 2-nmet hoxyet hyl -CH2- n-propyl
-CH2- n-butyl -CH2- nethoxynmethyl -CH2- ethoxynethyl
-CH2- 2-net hoxyethyl Certain exenplary conpounds,
i ncl udi ng some of those described above in the
Exanpl es, have the following Formula (l1c) and an R2a
and an R3b substituent shown in the follow ng table,

wh I
oS S8 By 2 AR PR R R M e e s
concalttaw:ptwhg}nea under pecdd p:raésluye emﬁmﬁzctatma uamguanHOﬁﬂZON HPFC

A META WELT CETAC R AR A T

60:3@ Béxdnefethyd adetafeq3d M)qffaombaﬂ g @f efhyp hé[Qwut-(ta&lhydro-ZH-

Py RG] BaBtamo A Tarpali A Tropapontq 1 R EFR Saline solid

mp 113-115 °C. MS (APCI) m/z 396 (M + H)"; Anal. Calcd for Cp3FH2oN305-0.75 H,0: C,
67.54; H, 7.52; N, 10.27. Found: C, 67.25; H, 7.67; N, 10.26.
Part C

To a stirred solution of ethyl 3-[2-ethyl-1-(tetrahydro-2 H-pyran-4-ylmethyl)-1H-
imidazo[4,5-c]quinolin-7-yl]propanoate (1.8 g, ) in methanol (3 mL) was added Claisen's
alkali (5 mL). The reaction mixture was heated to 70 "C and maintained for 18 hours. The
reaction mixture was removed from the heat and treated with citric acid; adjusting to
pH=5. The mixture was then concentrated to dryness under reduced pressure. The
resulting solid was taken up in water and neutralized to pH=7 with saturated potassium
carbonate solution. A white crystalline solid formed. The crystalline solid was collected
by vacuum filtration and air dried to provide 1.4 g of 3-[2-ethyl-1-(tetrahydro-2 H-pyran-4-
ylmethyl)-1H-imidazo[4,5-c]quinolin-7-yl]propanoic acid as a white solid, mp 198-200
°C. MS (APCI) m/z 368 (M + H)"; Anal. Calcd for C21HysN303: C, 68.64; H, 6.86; N,
11.44. Found: C, 68.42; H, 6.67; N, 11.35.

Exemplary Compounds and Pharmaceutical Compositions

Certain exemplary compounds, including some of those described above in the
Examples, have the following Formula (IIb, ITIa, IVb, Vb, or VIa) and an X', group and an
Raa substituent shown in the following table, wherein each line of the table is matched
with the Formula (IIb, IIla, IVb, Vb, or VIa) to represent a specific embodiment of a
compound (or pharmaceutically acceptable salt thereof) of the invention or a
pharmaceutical composition of the invention comprising a pharmaceutically acceptable
carrier in combination with a therapeutically effective amount of the specific embodiment

of a compound (or a pharmaceutically acceptable salt thereof).
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n- pr opyl
4- (am nonet hyl ) phenyl
wa2qoanisesret hyl ) phenyl
4- (am nonet hyl ) phenyl
4- (am nonet hyl ) phenyl
3- (et hyl sul f onyl am no) phenyl
3- (et hyl sul f onyl anmi no) phenyl
3- (et hyl sul f onyl am no) phenyl
3- (et hyl sul f onyl am no) phenyl
3- (et hyl sul f onyl am no) phenyl
2- hydr oxyphe
2- hydr oxyphe
2- met hoxyet
3- hydr oxyph
met hoxynet hyl ~ 3- hydr oxyphefRyl
3- hydr oxyphenyl
n- propyl 4-hydr oxy¥phenyl
4-hydroxyphen

nmet hoxynet hyl

4- (am nonet hyl ) phenyl

2- met hoxyet hyl

n- but yl

nmet hoxynet hyl
et hoxynet hyl
2- met hoxyet hyl
n- pr opyl

PCT/US2006/048017

n- but yl

nmet hoxynet hyl
et hoxynet hyl
2- met hoxyet hyl

n-_propyl
| et hoxymet hyl
xypfenyl
xypheﬁyFK;L>
et hoxynet O

3- hydr oxyphenyl

n- butyl HIahydr oxyphenyl

ethoxynethl

| -174 (/5468 P [ QAB017
yI2e4- hydr ﬁapropyl AN 2a
yl ) phe yI utyl \
( h e | xla \C
2- (hydroxynet h enyl ethoxy O
2- (hydr oxynet hyl ) phenyl
‘ Ivb Via Vb
X'a R2a
-NH- n-propyl
-NH- n-butyl
~NH- methoxymethyl
“NH- ethoxymethyl
-NH- 2-methoxyethyl
“CH- n-propyl
-CH,- n-butyl
-CHa- methoxymethyl
-CH,- ethoxymethyl
-CH>- 2-methoxyethyl

Certain exemplary compounds, including some of those described above in the

Examples, have the following Formula (IIc) and an R3, and an Ry, substituent shown in

the following table, wherein each line of the table is matched with the Formula (Ilc) to

represent a specific embodiment of a compound, a therapeutically effective amount of

which (or a pharmaceutically acceptable salt thereof) in combination with a
pharmaceutically acceptable carrier is a specfic embodiment of a pharmaceutical

composition of the invention.
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2- met hoxyet hyl
3- (hydr oxynet hyl ) phenyl
w@2@ohpteexynet hyl ) pheny
3- (hydroxynet hyl ) phenyl
3- (hydr oxynet hyl ) phenyl
3- (hydr oxynet hyl ) phenyl
- (hydr oxynet hyl ) phenyl
- (hydr oxynet hyl ) phenyl
- (hydr oxynet hyl ) phenyl

4
4
4
4- (hydr oxynet hyl ) phenyl

2- (hydr oxynet hyl ) phenyl

n- pr opyl
n- but yl

nmet hoxynet hyl
et hoxynet hyl
2- met hoxyet hyl
n- pr opyl

n- but yl

met hoxynet hyl
et hoxynet hyl
-t@oxyethyl

PCT/US2006/048017

N

4- (hydr oxynet hyl ) phenyl ‘in- p o@yLprrldln 3-yl n-butyl
pyridin-3-yl nethoxy W=pyi di R-3 -yl

et hoxynmet hyl pyridin-3 w 2- onyet hyl
pyridin-3-yl n-propyR,pyridin-4- @- but yl

pyridi n-4-yl nEthoxynethyI pyridin-4-yl ethoxynet hyl
pyridin-4-yl 2-nethoxyet hylllpyri di n-4-yl  n-propyl
(cycl opropyl net hyl ) am no n-but vyl

(cycl opropyl net hyl ) am no et hoxynet hyl

(cycl opropylrget hyl') ami no et fioxymet hyl Rap

(mml [aYals nn\/l et h\/I \am no

2- et hoxvet hyl

(cyclopromme@Yhyl)an1no

175 WD 20GTiegswds)phenyl

PCT/ UDLUUOh_%ﬁE}{J.I m=propyt—CN—0 4-(aminomethy)phenyl
methoxymethyl 4-(aminomethyl)phenyl
ethoxymethyl 4-(aminomethyl)phenyl

2-methoxyethyl

4-(aminomethyl)phenyl

n-propyl 3-(methylsulfonylamino)phenyl
n-butyl 3-(methylsulfonylamino)phenyl
methoxymethyl 3-(methylsulfonylamino)phenyl
ethoxymethyl 3-(methylsulfonylamino)phenyl

2-methoxyethyl

3-(methylsulfonylamino)phenyl

n-propyl 2-hydroxyphenyl
n-butyl 2-hydroxyphenyl
methoxymethyl 2-hydroxyphenyl
ethoxymethyl 2-hydroxyphenyl

2-methoxyethyl

2-hydroxyphenyl

n-propyl 3-hydroxyphenyl
n-butyl 3-hydroxyphenyl
methoxymethyl 3-hydroxyphenyl
ethoxymethyl 3-hydroxyphenyl

2-methoxyethyl

3-hydroxyphenyl

n-propyl 4-hydroxyphenyl
n-butyl 4-hydroxyphenyl
methoxymethyl 4-hydroxyphenyl
ethoxymethyl 4-hydroxyphenyl
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n- butyl |1

I (N) O 2-nethoxyethyl
woretohoxsseet hyl

ON n-propyl Ozz~-
PCT/ US2006/ 048017

/' N\ O net hoxynet hyl
C)
O N et hoxynet hyl

(N) O ethoxynet hyl

n- pr opyl
O\~ 2- met hoxBet/iig1004/048017

O n-butyl ON

O -176 WD 2007/ 075468

n- but yl

I O nethoxynet hyl

O: N O

2-methoxyethyl

4-hydroxyphenyl

.n-propyl 2-(hydroxymethyl)phenyl
n-butyl 2-(hydroxymethyl)phenyl
methoxymethyl 2-(hydroxymethyl)phenyl
ethoxymethyl 2-(hydroxymethyl)phenyl

2-methoxyethyl

2-(hydroxymethyl)phenyl

n-propyl 3-(hydroxymethyl)phenyl
n-butyl 3-(hydroxymethyl)phenyl
methoxymethyl 3-(hydroxymethyl)phenyl
ethoxymethyl 3-(hydroxymethyl)phenyl

2-methoxyethyl

3-(hydroxymethyl)phenyl

n-propyl 4-(hydroxymethyl)phenyl
n-butyl 4-(hydroxymethyl)phenyl
methoxymethyl 4-(hydroxymethyl)phenyl
ethoxymethyl 4-(hydroxymethyl)phenyl

2-methoxyethyl

4-(hydroxymethyl)phenyl

n-propyl pyridin-3-yl
n-butyl pyridin-3-yl
methoxymethyl pyridin-3-yl
ethoxymethyl pyridin-3-yl
2-methoxyethyl pyridin-3-yl
n-propyl pyridin-4-yl
n-butyl pyridin-4-yl
methoxymethyl pyridin-4-yl
ethoxymethyl pyridin-4-yl
2-methoxyethyl pyridin-4-yl

n-propyl (cyclopropylmethyl)amino
n-butyl (cyclopropylmethyl)amino
methoxymethyl (cyclopropylmethyl)amino
ethoxymethyl (cyclopropylmethyl)amino

2-methoxyethyl

(cyclopropylmethyl)amino
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et hoxymethyl I 0 2-nethoxyethyl I O Certain

exenpl ary conpounds, including sone of those described
wW@bwve7i4e8 t he Exanpl es, have the foll ow ng Forpai/aS2006/048017

(1'1d) and an R2b and an Ric substituent shown in the

followi ng table, wherein each line of the table is

mat ched with the Fornula (11d) to 5 represent a

speci fic enbodi nent of a conmpound, a therapeutically

effective anount of which (or a pharmaceutically

acceptable salt thereof) in conbination with a

phar maceuyLg@byy acceptable garrrer 1s a spegfic
enbodi ment ‘of “a pharnaceutical conposition gf the
invention. N rl \> R2b N [\-CO RU 10 II[d b Ric
n-butyl 4-(am nonet hyl)phenyl| 2-nethoxyet hy,

4- (am nonet hyl ) phenyl n-buty

3- (met hyl sulbugay! anmi no) phenyli 2- met hoxyet hyl

3- (et hyl sul f onyl am no) phenylj n-butyl 2-hy xyphenyl
2- met hoxyet hyl 2-hydroxyphenyl - 177 WO 4%8?a075468
PCT/ US2006/ 048017 n-butyl 3-hydroxyphenyl ™~q

2- met hoxyet hyl 3- hydr oxyphenyl __n-butyl

4- hydr omgpoagpiethy?- met hoxyet Ryl 4- hydr oxyphenyl

n- butyl 2-(hydroxynet hyl) phenyl [N:]
O
ethoxymethyl |
o
O
2-methoxyethyl l
)
O
n-propyl
O
n-butyl
o
methoxymethyl
ethoxymethyl

2-methoxyethyl

n-propyl
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10

2- met hoxyet hyl 2- (hydroxynet hyl ) phenyl n-butyl

3- (hydr oxynet hyl ) phenyl 2-net hoxyet hyl
wa2qonpdexy et hyl ) phenyl  n-butyl PCT/US2006/048017

4- (hydr oxynet hyl ) phenyl  2- net hoxyet hyl

4- (hydr oxynet hyl ) phenyl n-butyl pyridin-3-yl

2- met hoxyet hyl pyridin-3-yl n-butyl pyridin-4-yl

2- met hoxyet hyl pyridin-4-yl Conmpounds descri bed

herei n have been found to nodul ate cyt oki ne

biosynthesis by i nducing the production of interferon

a—and/or MecTosSi s factjor a {m nuaman cetjs o5
when testeaﬂﬁglng one of the methods describ bel ow.
CYTOKI NE | NDUCTI ON I N HUVAN |CELLS An in ¢PFK6 uman
bl ood cell systemis used to assess cytoki ne®

|nduct&ﬂahoﬁﬁﬁayyﬁy 'S based on the neasurengnt of
interferon (la) and tunor necfosis factor éa) | FN-a
and 10 TNF-a, respectively) lsecreted into cH(l t

medi a as descri bed by Testerjman et. al. in_ O€ytokine

'nduct i ethoRymietiyl | nmunonodul gt or s Inqu|nDd apd

S-27609", Journal of Leukoclyte Bi ol ogy, 372
(Sept enber, 1995). Bl ood Cel| Preparation f _?hlture
15 Whol e bl ood fromhealthy human donors is Q | ect ed

by venidwmettoxyethyht o vacut aj ner tubes or syrnnges
cont ai ni ng EDTA. Peri pheral plood nononuc eIIs
(PBMC) are separated fromwhple blood by de

107

gr adient _centrif urmfu on-usin Hi QTrDAm E.

/Q| nrrn

St. Louis, MO or FlcoII-Paque Pl us (Anershan1 178 MD

20?2&%%%&%@:?@ k {ﬁ?’aggﬁdsoﬂ&%?ng §5rﬁ§ 6F #1088 AeibeabBYRYin the

becco' s Phosphat e

Exaniplf$, dvawel theg‘gllpweng mgg)la éHd}g}ﬂ@lgRB@ag@@éﬁ;c sabstiduent shown in
the ﬁﬁ%\%n:gnglg %)am %cmfn'é%tf%éftabt@ﬁ? k&t&le@%tﬁ fhe Imrﬁﬁﬁzg(lld) to

uspin LeucoSep (G el ner Bio-On
reprdsemt.a speo:fgmxﬁmdlﬁbm afencampargd, & thetranaube@llsc@mcammwum of

d d d
which G Pl RS B el b S P bAEE B0
pharfiiacéuticallP Gc@ptdbid edrrienishiRigectic empbémmnt ofie pRBMmceutical

sSus enﬂbﬁn i s dded to 96 well flat bottomsterile
compgiQLOL e ifyeation:

N7 N\
[ > Rap
N

<

Rae
IId
Rap Ric

n-butyl 4-(aminomethyl)phenyl
2-methoxyethyl 4-(aminomethyl)phenyl

n-butyl 3-(methylsulfonylamino)phenyl
2-methoxyethyl 3-(methylsulfonylamino)phenyl

n-butyl 2-hydroxyphenyl
2-methoxyethyl 2-hydroxyphenyl
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pl ates contai ning an equal volume of RPM conplete

medi a contai ning test conpound. Conpound Preparation
waoThes4eonmpounds are sol ubilized in dimethyl Bai/Ds200eet8017

(DMSO . The DMSO concentration should not exceed a

final concentration of 1% for addition to the culture

wel | s. The conmpounds are generally tested at

concentrations ranging from 30-0.014 [LM Controls

i nclude cell sanples with nmedia only, cell sanples

with DVSO only (no conpound), and cell sanples with

ref-erence gonpound. 15 tncupation e {RIfBk)sHEndf
t est corrp"ota%tef[)i s added at 60 Mto the first well

cont ai Bdechd=gdhyl conpl et e ahd serial 3-hydrexgphenyl ons
L are-nade—i-p—the—weH-s—Fhe—PBMC—susperns] TSt
added to ’f‘h’étysvel I's in an equal vol urre,hbgydl&r?g?%%éﬁ?m

Test cn efigMcentrations to the 204-Hedioxgphenyhge

(usually 30-0 014 M. The fin
suspensi onbpeyl2 x 106 cel | $/nL. Tt’?e'aﬁfg?@gng%i)phenyf

coverest L ShER e prASTT¢ 1T US. JKeRo gRnbhyDARERy]
t hen ?r%gﬁ%%%y%gwflor 18 to 24 hours at 37C7n ﬂygﬁ\ Y
carbon dimbuge at nosphere. $epar at i bohydrosymethybphenyl

Hheubat-on—the—ptates—are—centrifuged T PR &S 1
at 100%’Weﬁ?r?xy(e§§'droxi mat el y |200 x qfﬂé#&ﬁ@ %BH ey
CelT-Treepbulylur e supernatant is redagirgtiosymiethylphenyl
transferred to sterile-polypgrepyene—tubes—Samptes
are magmeethereretli! - 30 to - 7QC unti I‘r‘@%(gf’?%?’%&lylpﬁgenyl
SaNpres ap,&,@al yzed tor TFNra by ELT SA gnillihGryITNF- a
by 1GENBioVeris Assay 301 179 WD 2007/075468

PCT/ US2006hox@ohyl | nterfergn (a) and TURBIdRSY bsi s

Camcrt ~Ar { \ A 1 : L.Ir—na .
Fact-or—(&) ;Anarysrs FiFa cgncentrati on idlglaeyIm ned
with a hu bﬁltﬂulti-subtvne cgolorinetric f”i‘éndm ch

ELT SA @Gaethbrgethydnber 41105)| from PBL Bi pyidindayl

ALY

s —NI—Resutts—areexpressed
in pg/nL. 5 The TNF-a concentration is determ ned by
ORI GEN M Series I munoassay and read on an |GEN M 8

anal yzer from Bi oVeris_ Corporatio fornerly kpown. .
| CEnimppinds AR sRr SAdere GARTH BT Sl NBOO R THAS JiiRgthesis
by indi&idg hd PHEBct 0o fanfedfRidH & addY8r tumor necrosis factor a in human cells

when tested using one of the methods described below.

CYTOKINE INDUCTION IN HUMAN CELLS
An in vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon (o) and tumor necrosis factor (o) (IFN-a and
TNF-a, respectively) secreted into culture media as described by Testerman et. al. in
“Cytokine Induction by the Immunomodulators Imiquimod and S-27609”, Journal of
Leukocyte Biology, 58, 365-372 (September, 1995).

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
(PBMC) are separated from whole blood by density gradient centrifugation using
HISTOPAQUE-1077 (Sigma, St. Louis, MO) or Ficoll-Paque Plus (Amersham
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detection anti body pair (Catal og Nunbers AHC3419 and
AHC3712) from Biosource International, Camarillo, CA

woemabtaesar e expressed in pg/ni. 10 Assay Dat aPERUS2006/048017

Analysis In total, the data output of the assay

consi sts of concentration values of TNF-a and |FNa
(y-axis) as a function of conpound concentration

(x-axis). Analysis of the data has two steps. First,

the greater of the nean DMSO (DVBSO 15 control wells)

or the experinental background (usually 20 pg/nL for

Bloscllggc&agq’ﬁsgcagal\? Rﬂ/) h10ddis d-ier::dal)l '\ﬁthsly@l'béé&ﬁmﬁsf)% eRfered

negati ve val ues resul

Saline(@PER) @u thBahucecbsaltstﬂcéum@a@iB@S) sA’rt‘%}B@‘iebe avhede bloed is
placedsl&té ad o3 %ﬁ uqr qug%Sép LGJ%H‘{G}IPIQ%%Cf&ElL%Qg%Od FL)

N3 ‘a
centrifuigg ﬁlﬁﬁhb% c@itzmlixﬁg d&sity peadiat mediaok Jihe PRMEUbyerds celdected

values are S|n
and A S S8 B R b g
compRE. tI‘ﬁE ﬂ?mcrflﬁi)éhsi(ﬁl ishadat '@696;)@3111 Iﬂa‘;I batfen eIe::]ﬂe tlssue culture
conpound in e neM/e n i Vi e ex
platescoBRENE e IRUNAIGME 6! BENGLTHEP ISt uei giiainiie, B tnd.
experiments (unadjusted readings). ThIS results in the

scaling of the reading (y-axis) for the new data
Compgun@ Fiepag#idgi ng t he shape of the dose-response curve.

T ﬂiiadtiﬁ%%nb& 1 sulfoxide (DMSO). The DMSO
3 Py SR Eal A C A toetra(hydr

concetdltraad)myhoulcﬂ-lnpmmz@ E4ing @qrxﬁamm@ﬂqrhofll"{wf?fee i to the 2 culture
wells Lab& #fugs aéljrj %ﬁ%ll?ﬁ ested a?t%%?g%atlo@(%@ir% £dnh 38061014 pM.

exp e sum of the nedi an dose values
cOnnfotmwe cpkhsamﬁlbs veﬂpmledlmmbs celfisamplesivithPMS @ epix/ieo

compgég%)emci (é%l ga{.]né‘la%ﬁ h rléiC gér%g clagﬁ)%qng’n the background-

Snce- ajuste results for a given
experi ment and conpound. The 30 m ninum effective

concentration (.tnolar) is the |owest of the tested
I“"“‘@Sﬂﬁound concentrations that induces a response over a

fi m@s&mﬁ@kbmsmmﬁag aditedfan 60 tidd to gt fingt well cgatainjyy RPMI
2007/ 075468 PCT/.US2006/ 04 (
complete gnd serial| 3pqld d HHOW% &aﬁf H}ey\ﬁ%g n@} ?ﬁ]ﬁf& L&ls)r()gl%l?n is then
added ?ég{é%egls lh%ntéalﬁar%qumal br@rgw@ the&ést&ysﬁmounda comghtrhtions to the

desu%g ?@s_u@gy 389-9. Qﬁ)lz E‘I\%‘)ﬁfﬁﬁ P é@ﬁ‘?ﬂ | Waﬁpﬁgmn is 2 x
JNDHET!ERL bidedd MABL Cebd-Rith @il BlalR6l 118 3aixed gentipadethen

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 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.
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was nodi fied as follows for high throughput screening.

Bl ood Cell Preparation for Culture 10 Whol e bl ood from
whearvmgehunman donors is coll ected by veni punceair/gsioné/@8017

vacut ai ner tubes or syringes containing EDTA

Peri pheral bl ood nononuclear cells (PBMC) are

separated from whol e bl ood by density gradi ent

centrifugation using H STOPAQUE-1077 (Sigma, St.

Louis, MO or Ficoll-Pagque Plus (Amersham Bi osciences

Pi scat anay, I\U) Whol e bl ood is placed in Accuspin

Interfe&%‘h%gof u&g?s{fe)?wﬁ ﬁfglwﬁ%éeg cog(re}t alI Elcng density
gmmmcemwimmﬁ dTEteanﬁBW&'lﬁaq bnmag meylitsEbhes ca}?almehzc

sandviot v [ SRIGE NHmRent | 5k BP Bt Lor 20 pEFdRAR BRI |

PlscatQ\QQ)‘S iN3) Restle aRBMpressud pepg/mdn is added to 96 vel |

|at bottom steri]e.tissue c
PiThe TGP RngHErAtioR b riaamiape bl SRR Merie? Rty and
read o%lélnfl@ﬁl‘@l 180 zer fath BW%Oﬂlengﬁbmeﬂy IkFOWBS‘B éGEN
concentrations rangl ng from30 - h onLt %g and
Intemﬂh@maéa‘éa’é}@}rﬁbufgaw e $NGIMRURRATSEY Pﬁ?ﬁﬁ “E%ar‘\ }”g i s
detect‘i&# Qat%g rggaﬁangg SRERHNAHCIaNY ase |AH(S31711II)&’ﬁ)m Bidsousce

erenc oun

Intematl{)mlaﬁamerlllloe@ﬁ@@frwitﬁWe-%PWS@@‘“tIE(W&hydr 0- a, a- di met
hyl 25 1H i m dazo[ 4, 5-c] quinolin-1-yl]ethanol hydrate
(U.S. Patent No. 5,352,784; Exanple 91) on each

Assaprataandmls@Buti on of test compound is added at 7.5

Pmléot&# ;g bdih B L lok ?agr %%fs&%f@oﬁ&&xtﬁﬁi@n%lﬂe@bf $NF-o and

ons e 7 subsequent
IFN- o:gnﬁzae) asoa fuaresionof cm@mdamwemrmne@emﬂ@du a is then

¥ ysg(s f){“ H-n& &ag% SN ds(%%ﬂd Fqllsk Uhd g{%ﬁte'r Af ‘t)ﬁedrﬁfeaﬂ DMSO (DMSO

oun ohcent’r at of 2-f hi gher

contr()ﬁ@el'ls)%r@ﬁ@e*@erhﬁﬂﬂalﬂi’aekgmumd (B0ally2é pg/mb ﬁ@@]ﬂl\} giang 40 pg/mL
ran

200 PCT/
for TN, ¥t alspgtﬁa Hhaacg 3¢ ﬁx% n f. 20y tn%J gau 2[%% N d&qa's?ulthfrom
back%&%'uh& s@RicbR] 1he rbitﬁnfﬁl‘w@pmﬁ's’f b,randbs m@drag npheeliably

st conmpound concent.rat i h .des Ledqh@
detectahde;aln spbseaue cgfgr aMns aéxglos%qtﬁg e"o - bb & Eggro. Second, all

ncen r
backgr Ailma/"sug—tlﬁfctéd Uﬁhe&&@fiﬁﬂhpﬂéd Pa @fng%mpemslpdn dﬁcsrefﬁe

at es [e cover ed
L e G
compdintdn ?ﬂé"ﬁéw %&péﬁr@eﬂtrﬂlﬁdéﬁ/ b§ Hepebicdxicofthapsfplracecompound
epar at 1 on

based on the past 61 experiments (unadjusted readings). This results in the scaling of the
reading (y-axis) for the new data without changing the shape of the dose-response curve.
The reference compound used is 2—[4-amino—2-ethoxymethy1-6,7,8,9—tetrahydr0-a,a—
dimethyl-1H-imidazo[4,5-c]quinolin-1-yl]ethanol hydrate (U.S. Patent No. 5,352,784;
Example 91) and the expected area is the sum of the median dose values from the past 61
experiments.

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
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Fol | owi ng i ncubation the plates are centrifuged for 10

m nutes at 1000 rpm 10 (approxi mately 200 g) at 4C
wa2phexs4stiman Panel NMSD MULTI - SPOT 96-wel | pl aP@BUSBNE048017

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

transferred to the MSD plates. Fresh sanples are

typically tested, although they nmay be nuaintai ned at

-30 to -70C until analysis. 15 Interferon-a and Tunor

cytokih@ ﬁt{lsqﬁh? 20HHBE Br m ﬁidﬁd\wjfbp"ﬂﬁp@y ThéhR%imal response

arn’ w n eac ure anti bodies for human
is the iﬂHEtraaleamnimhm wh nytokidedpg/nal) pmect)@ethe [OSS-EFRPRYE- on
speci fic spots. Each well contains four spots: one
human TNF-a capture anti body (MSD) spot, one human
| FN- a captO¥&@CIINGINDUGTTOPBIN BIUgMAIN €HLLS

Laboratories, Pisc NJ t nd two i nactive
bovine serum al bumﬁgﬁog.ggﬁ?ﬁﬁ%en n TNF-a capture

aNe ACY TOKIINE BN UDTIQNEN HUMAN GRLIesiSvethed described above
D scover

The, h n,IF nul ti:subtype anti body (PBL
was “B?déﬂ%?%%ﬂnO“ﬁafﬁﬁﬁ@dmoé‘gg‘p‘ng'ﬁfeﬁp% all 1 FN-a subtypes
except IFN-a F (I FNA21). Standards consist of

reconbi nant human TNF-a (R&D Systens, M nneapolis, M)
Bloodyell Prapagatigefior &3l nedi cal Laboratories). Sanpl es

aRGhSRAAS & Boi ﬁé’ﬂﬂ’tﬂ%@lﬁnﬁﬁ Qoaorad c@l‘ledté'tﬁbj’r véfip@icture into
anal ysis to each | ate. Tvvo huma V\(ga detetlo

vacutainer bhds e sy(r@ges cg@,tgmuzg_@@ﬂ" Ag g}p_heea mg]n%m{j: nlhs
(PBIV?G)t 48 s&%:%ﬁ ff(ﬁxtl wihold'Bb8a by WehaRt éra&ién?@&ﬁnﬁigﬁﬁdin tifing

I FN-a concentrations.

HIST@am@Uﬁeleve(cs:gme, SteLouisi M@)mtﬁleabri’eeu@?@s (Apsrgm
UL FQ-AT g, S
o e O] IR R ALttt cucose
(Greined Biv-Oaedincydlohgwoed.ddiresotifips frifi thbesceantainiag glensityr gradient
memlé‘?(‘pdgée?e@gﬁcgﬁﬁfa? Wf%ﬁg }_ﬁr g%@l on- ?ﬁ %I@S 8 HBSS and re-
suspedb@ki #& 108 telgiml dis. RPNIB 2otiEl RO B%ﬁnal cell density). The PBMC
PCT/ US20 48 a d Ana total,

suspgrsionds £ %{J\Dp?f{) Pf@ié %%‘E‘gfrﬂ% TS to Ig‘(%'!ngent ration

values of TNF-a or |IFN-a (y-axi s) as a function of

compound concentration (x-axis). 5 A plate-w se
Compewd PrgpasatigBr f orned wi thin a gi ven experinent ai ned

at Tﬁee g&ﬁh%ds%@%ﬁuﬁ@rz@dl & @nmetliylalifokidg (B3490). aTMcompounds
lll v tt teed astacgtrexceen)éragulgrearr]lt in Filrérgt30 t(;] 8 119 pﬁ?t Sontrols 1nc?ude cell
are genera y tes ging
samples with media only, cell samples with DMSO only (no compound), and cell samples
with a reference compound 2-[4-amino-2-ethoxymethyl-6,7 ,8,9-tetrahydro-o,a-dimethyl-
1 H-imidazo[4,5-c]quinolin-1-yl]ethanol hydrate (U.S. Patent No. 5,352,784; Example 91)
on each plate. The solution of test compound is added at 7.5 mM to the first well of a
dosing plate and serial 3 fold dilutions are made for the 7 subsequent concentrations in
DMSO. RPMI Complete media is then added to the test compound dilutions in order to
reach a final compound concentration of 2-fold higher (60 - 0.028 uM) than the final

tested concentration range.
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medi an DMSO (DVBO control wells) or the experinental
background (usually 20 pg/nmL for IFN-a and 40 pg/niL
WO o007/0He®) IS subtracted from each readi ng. NeQEUB20086/048017

values that may result from background subtraction

are set to zero. Each plate within a given 10

experinment has a reference conpound that serves as a

control. This control is used to calculate a nedian

expected area under the curve across all plates in the

assay. A plate- wise scaling factor is calculated for
Incub ach plate as a ratio of the area of the reference

5Wpound on the particul ar ate to the nedian i

e@pﬁpradd aolatiof @y thet ed@dttprtge wieHe coptgining thefdB &t syspension

. m each pl at re - Wi
brmglgg: g}q 16 Cngf{ 8F8pcegﬁrﬁﬁg?sn% tht Bi%ﬁ%{?}{g Q@um}aﬁ@ HMo3 & uM)
and thBIDNIS® QirRehtigich UM P/n gmeaﬁnaircooﬁematmexﬁ PBMCgnspepsion is

(for both cytokines

10t A e 08y o B P SRS iy ke

incubdTBd FdrorsaE JARAY af 37aoeinrae3%&hﬁsbntmbmue wtegspheser
scaling factors inside the above nmentioned i nterval .
The above net hod produces a scaling of the y-val ues

Sepm¥61P°Ut altering the shape of the curve. The
reference conpound used is

zlphoymmmcgbgtqqﬁky ipkatepare genirigugedfgr 10 minutes at 1000 rpm

| (appr?:gtnh ety ?.bﬁ )gz a@il»“éj ﬂ‘)kl Hihhh WMQE MUITILSROIT D6 *vﬁelyblates

rate S Pat ent . .5.352,784; Exa 'f
are prépatediveithtid mr@m@mn&ra@‘ébp@eﬁ e Migsaiere Risegvery, Inc.
(MSI?C(EaQtChSérS% -2 Mﬁé C8he g@l@tﬁ'e@ IR dup elfnataan% MERemoved and transferred

experi econd scal |n? may a so be gérforned to
to ther MSI]D}&lateBI é]resbqampﬂqsm@ typdaa ]abﬁstqzci \although Bisy may kg Iﬁp@tamed at

experi ne background-subtracted val ues are
-30 “}ﬁ)ﬁ)téﬂﬁ“lt ‘)EWSH% 25 single adjustment ratio to decrease

experiment -t o- experi nment varlablllty The adj ust nent

ratio t he ea of ference conpound in the new
Interfesans |aﬁ‘§ rjr‘t‘mtﬂrﬁ\ﬁ‘?fé%ﬁlﬁ)?/actq bf:t‘ %2d area of the

r %ﬁﬁm@@@m(}ﬂatfé@&@ﬁiamﬂmnaaaeh agll aafntqne entitmdies for human
ust r eadi

TNF%%%@T% v 8?’?1@’6(393‘5 %x) sqegi,ts 16 5PQ %sl'”éaca v¥ell contains

four Yok % h%ﬁ‘?a?ign@ﬁ-o@ apusb @ﬁﬁ‘b(ﬂfy (H\hSD@i Qp‘(ﬁ s@siponael RN o eapture

e rererence conp ound used is 2-
an‘ubady RBL liépwsslgﬁﬁbmea‘en?S dispatawy; ah% F%Otaarﬁ‘ o Rpsihe jovine

Al Ss fi
serurE>a n?iﬁﬁggé\% S@WEQ ad calp‘éﬁr%%tlgﬁgb?ﬁfé ngc)%ge gt(;iéi:jr s from

MesaScake Discovay. §‘lh1mh@fnatnﬂ€Nn@dmdﬁ seweaatibedy (FRJBigmedical
f
Labo%%lgée 2 %54@;51%‘ n| RO rﬁ% Iﬁ\lec?% M¥P@J£3§&§&n51st of

e concentration
recoindir@dt Fithah FWNMaSRE D Byitblﬁsliamlﬁgﬁapulm Mibandiithed, (PBL
reference-adjusted results for a

b a3 S Bt SRR AR RETE s P
analysis foKach MEBIpIk. T hBRAPHICRNMAERbN antibodies (Cat. Nos. 21112 &
21100, PBL) are used in a two to one ratio (weight:weight) to each other to determine the
IFN-o, concentrations. The cytokine-specific detection antibodies are labeled with the
SULFO-TAG reagent (MSD). After adding the SULFO-TAG labeled detection antibodles
to the wells, each well’s electrochemoluminescent levels are read using MSD’s SECTOR
HTS READER. Results are expressed in pg/mL upon calculation\with known cytokine
standards.
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concentrations that induces a response over a fixed

cytoki ne concentration for the tested 5 cytokine
w@ ewaabdsgs 20. pg/ nL for I FN-a and 40 pg/ ni for ACFUSH006/048017

The maxi mal response is the maximal anmount of

cytokine (pg/m) produced in the dose-response. The

conpl ete disclosures of the patents, patent docunents,
and publications cited herein are incorporated by
reference in their entirety as if each were

i ndi vidual l'y 10 incorporated. Various nodifications

and alterations to this invention will becone

Assa@ﬁﬁ’ ‘I‘Atnga; Spse skilled in the art wthout departing -

ro e scope and spirit of this invention. It

sh hutadalb&lemckeompobw thhassay Icossisinwé nomctmtrasom yalues of TNF-a or

i end und m,t ed i strative
PN S s B i G dotpnda B ReorRarbl T adlS 180 LV
sughplatcawisk asaliiglis penfoadedwithin apbrep rexpemnhedt dizneday regiicing

th the, scope.of th
platq RSB iS% oF R LS Gy B R BT Jabrle gfgater of the
medRQTEMS RDTF0 6¥trol wellkB6ér th‘é@xgex@%%ﬁ%&gmund (usually 20 pg/mL
PCT/ US2006/ 048017 _ WHAT IS CLAIMED I S: 1.
for TENa rad 40 Peiral et TEswY s SROERSHGH Femifgoh Féading. Negative values that

mayF}Qﬁﬂtr@&%lﬁabEéloh}id 366eRkRA I8 §Akd £&L. IHAch PRAD WIRIH #Biven
a therapeutically effective anmount of a conpound

expeétrn% hatip sefprencxgompopndihgt sgaves as.a geptiol. \hisrcempol i ysed to
calc§1§{eeap1tn€g1a£ g@:étgg afa R CAR A didosfall” S in fh%"ﬁ"ssay‘m)lfj plate-

I's selected fromthe group consisting of

msq;gcglmg;@qq:tgﬂ is ca,lyg]atﬂqieﬁ@y pactt;glgte(gquﬁyp of thecarea of the reference
com@éﬁ@ﬂy gxre%%%éaﬁa\g%lx% tottﬁé h@ﬁ%ﬂre3gwt§{f%a¥br the fntlre experiment.

tetrah pyr an-
Thetdetarfukr;x @aemplapfymartheh multlnladl’oa'hyd plakd-wise wpyn@factlorﬁbr all plates.

- onu Bilg ogh a5 ReERB S S5 A BT PR R O R 210418 bl eytokines

IFN- @HNE&%&&I ﬂeybx:ted - Dhta-fedim plaekwyith Byailn@i@dto?s @ltklylb ,the above
OCl 3

merkighe R TERAT oL PHIL BEY BREASTITG R0 e DEASYE mentioned

inteB/aPUPhd SodRSHEBRbH prddRdeOs sSaiRSIdfih feraltiés Mitholt alfer the shape
substituents independently selected from¢the group

of thetgyest Thyrederenes eqyepoundised ind§aming-4- eéwwthyl -6,7.8,9-
tetréﬁggf &M»dlﬂﬁ:‘tlﬂ@lrﬁ-lﬁlld@ébm %}hlﬁﬂ(ﬂﬁp x¥Getifnal llf)‘/clrate%ﬁ SEhtent No.

t aken t og et her forma fused enzene or _pyri di ne
5,352 1%¢; Bpnrapl %1) The median expected area is the median area across all plates

that are part of a given experiment.

A second scaling may also be performed to reduce inter-experiment variability
(across multiple experiments). All background-subtracted values are multiplied by a
single adjustment ratio to decrease experiment-to—experifnent variability. The adjustment
ratio is the area of the reference compound in the new experiment divided by the expected
area of the reference compound based on an average of previous experiments (unadjusted
readings). This results in the scaling of the reading (y-axis) for the new data without
changing the shape of the dose-response curve. The reference compound used is 2-[4-
amino-2-ethoxymethyl-6,7,8,9-tetrahydro-o,a-dimethyl-1 H-imidazo[4,5-c]quinolin-1-
yllethanol hydrate (U.S. Patent No. 5,352,784; Example 91) and the expected area is the

sum of the median dose values from an average of previous experiments.
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unsubstituted or substituted by one or two R groups,

or substituted by one R3 group, or 20 substituted by
wWor@7BREB468 oup and one R group; wherein the fusedr/us2006/048017

pyridine ring is I, N wherein the highlighted bond

i ndi cates the position where the ring is fused; and

wherein R3 is at the 7- or 8-position; or RA and RB

taken together forma fused cycl ohexene or

tetrahydropyridine ring which is unsubstituted or

substituted at a carbon atom by one or nore R groups;

oF b At SR AR Bl Hated S fhelhckfound.
subtrh&’(ed Jrefegerics- afdjlmﬂ resu\ltefomla given @(pahiﬂpht arahcbrgpoursl. The

hy dro en or alk 185 007/ 07
minifpee B PORSOioREolaE] v o bR &lfkmpound

conc@xﬁf(h‘iio%& g arﬁfucbsaii Bnse (Né@ aded cyﬁikkr)d conbertedtival foy the tested
oXy,  an

cytolgbn IMIINED sEimL SR N-ppndACREARL for FNE-. (fse Sasiiial response
is the gﬁa%nya'l Embulifof cytékitie Pg/nNFrodudld Qtﬁédoé%&e%‘pd)rﬁse

ected fromthe group conS|st|ng of al kyl ene,
al kenyl ene, al kynyl ene, arylene, heteroarylene, and

he&'g% gf%ﬁiew FiBQo¥IES BF Eletﬂﬂl?er@é ? YR &ocudid) ¥he Pablid#idns cited

e groups can opt 1 dnal ly interrupted or
hereinenerinvatpedatog bargfeserse ih their gdirgtyas éf 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
by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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het erocycl yl ene and optionally interrupted by one or
nmore -0- groups; Y is selected fromthe group

w@ondisussg of : 20 -0-, -S(0)0-2-, -S(0)2- N(IR3h/US2006/048017
-gR6)-, -C(RG)-O, 25 -O(RE)-, -OCO-0,
-N(R8)-Q, -C(R6)-N(R8)-, -OC(R6)-N(R8)-, 30
-C(RB)-N(OR9)-, -ONR8)-Q, -ON=C(R4)-, - 186 WO

2007/ 075468 PCT/ US2006/ 048017 - C(=N-O R8) -,
“CH(-N(-OR8)-QR4)-, NQ RaQ -N-C(RE)-~I-W R7 -N
R7-NQ. 5\ R7 -V,N ~Rao, and N -C(Rs) Rao -('R

WHAT IS CLAIMED IS:

1. A pharmaceutical composition comprising a pharmaceutically acceptable carrier in

combination with a therapeutically effective amount of a compound of Formula I:

NTX—N
i P \>—'R2
Rg \

R, X'\R1

wherein:

X' is selected from the group consisting of -CH,-, -NH-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2H-pyran-2-yl, tetrahydo-2f-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl;

R, is selected from the group consisting of -NH,, -CHj, -CH,-C, 4 alkyl,
-CH,-C, 2 alkylenyl-O-C).; alkyl, -CH,-O-C, 3 alkyl, -CH,-OH, -CH,-C; 3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ci.aalkyl, Ci4 alkoxy, hydroxy, haloCi4 alkyl, and hydroxyC,4 alkyl;

R4 and Rg taken together form a fused benzene or pyridine ring which is
unsubstituted or substituted by one or two R groups, or substituted by one R3 group, or
substituted by one R3 group and one R group; wherein the fused pyridine ring is

2

wherein Rj is at the 7- or 8-position;

wherein the highlighted bond indicates the position where the ring is fused; and

or Ra and Rp taken together form a fused cyclohexene or tetrahydropyridine ring
which is unsubstituted or substituted at a carbon atom by one or more R groups; wherein

the fused tetrahydropyridine ring is

G

or R, is alkyl, and Rg is hydrogen or alkyl;

wherein the highlighted bond indicates the position where the ring is fused;
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Zis abond or -0-; R4 is selected fromthe group
consi sting of hydrogen, al kyl, alkenyl, alkynyl, aryl,
waoanyd4ed kyl enyl , aryl oxyal kyl enyl, al kyl ar yl BeyUS2006/048017

het eroaryl, heteroaryl al kyl enyl

het er oar yl oxyal kyl enyl, al kyl heteroaryl enyl, and

het erocycl yl wherein the al kyl, al kenyl, alkynyl,

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

heteroaryl, heteroarylal kyl enyl,

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

heRes selgctey lfrogi tHenfous edhsh@ingpgubst i t uted or

substityuted by one or nore substituents independently

selectegaﬁge?Ton1the group consisting of alkyl;

al koxy; hhagbxgxyal kyl ; hal oal kyl ; hal oal koxy; hglogen;

nitro; hydroxy; nercapto; cyano; aryl; aryl oxy;

aryl al k§ heoxy; heteroaryl; heteroaryl oxy;

het er oahylogliky! eneoxy; heterocyclyl; am no;

al kyl am no; di’al kyl ami no;  (di al kyl ani no) al kyl eneoxy;

and, inatke&ycande of al kyl, al kenyl, al kynyl, and

heterocmqhz}. oxo; 20 R5 is selected fromthe group

consi sting 3%- -187 WD 2007/ 075468 PCT/U82006/048017

i (oHD®)sgleptad fopip)the gidupCoREHtind\biS(0) 2 -V-N A -O N= A

R7" R7I Yb-~ (CH2)b , and (CH2). Th 41 N -

C( R6) -K#§§Euo (CH2)b R6 is selected fromthe group

consi sttfiX-8%, =0 and'=S; R7 is C2_7 alkylene; 5 R8 is

sel ecte t he group consisting of hydrogen, Cl1_10

al kyl , %Qgégqgﬁkenyl, hydr oxy-Cl. 10 al kylenyl, C-lo

al koxy- @-XL¥-®-Xyenyl , aryl-Cl _lo al kyl enyl, and

het eroaryl- ¢ 1. 10 .al kyl enyl; R9 is selected fromthe

group cé%é?g%ﬁ of hydrogen and alkyl; Riois E3_8

al kyl enayHIQ-R);i s selected fromthe group consisting
oy 1@16 -C(O -, -5(0)0-2-, and -N(-QR4)-;

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;

Y is selected from the group consisting of:

-O-,

-S(O)O-Z",
-S(0)2-N(Rs)-,
-C(Re)-, |
-C(R6)-O"
-O-C(Rﬁ)"
-0-C(0)-0-,
'N(RS)'Q-,
-C(Re)-N(Rg)-,
-O-C(Re)-N(Rg)-,
-C(Rg)-N(ORy)-, .
-O-N(Rg)-Q-,

-O- =C(R4)"
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A" is selected fromthe group consisting of -0-,
-5(0)0.2-, -N(-QR4)-, and -CH2-; Qis selected from

w0 b@7graaep consi sting of a bond, -C(R6)-, PCT/US2006/048017
-Q(R6)-C(R6) -, -S(0)2-, -C(R6)-N(R8)-W,
-S(O2-N(R8)-, -C(R6)-0-, -C(R6)-S-, and
-C(R6)-N(OR9)-; 15 Vis selected fromthe group
consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and
-S(0)2-; Wis selected fromthe group consisting of a
bond, -C(O-, and -S(0)2-; and a and b are
i ndepen egers from1l to 6 wwth the proviso
t hat .a $§€ﬁ$§)EQ% or a pharnmaceutically acceptable
salt theCHON(-QR: QAR4phar maceut i cal conposition
conpri si ng har maceutically acceptable carrier in
conbi nat i WiNdn-& t herapeutically effective anount of
a conpound of fFormula I1: NN \>R2 (Rn NR (R3)m
Il 25 wher®Bpn: - 188 WD 2007/ 075468
PCT/U82006/04 0 X is selected fromthe group
consi st i Nng Eﬁb-, -NH, and -0-; Rl is selected
fromthe g\a nsi sting of cyclopentyl cycl ohexyl

cycl oheptyl , fetrahydfofuran 2-yl,

tetrahydLQMHL +— tetrahydo- 2%prran-2-y|,

t et rahydo- kahfgy 3-yl, tetrahydo-2H pyran-4-yl,

t et rahydo- 2 opyran; 4-yl, and

1, 1- di oxi dot et rahydo-, 5 Zkkthiopyran 4-yl; R2 is

selected fro th group consisting of -NH2, -CHS3,
_CHz- C1- 4 4T Ry _C 1.2 al kyl enyl - OClZaIkyI
-CH2-0-C 1.3 IRM , -f2-OH, -CH2-C 1.3 al kyl enyl -

and benzyl wherein the phenyl ring of t he benzyl group

IS unsubstj ed or suybstifuted by one or nore
substitu s |Ndewemﬁ- Iy | ected fromthe group
consi stin /hal ogen, Ll-4 al kyl, Cl-4 al koxy,

hydr oxy, haI@Cl 4 al kyl , and hydroxyC14 alkyl; Ris

eEeg% %n&&g the group consisting of:

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

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;s is selected from the group consisting of:
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hal ogen, hydroxy, alkyl, 15 hal oal kyl, al koxy, and
-N(R9)2; nis 0, 1, or 2; R3is selected fromthe
w@emap7aensi sting of: 20 -Z-R4, -Z-X-R4, - Z-DENVURDNG6/048017
-Z-X-Y-X-Y-R4, -Z-X-R5, and 25 -NHQR4; R3 is at
the 7- or 8-position; mis O or 1; with the proviso
that when mis 1, then nis 0 or 1; X is selected from
the group consisting of al kyl ene, al kenyl ene,
al kynyl ene, arylene, heteroaryl ene, and
heterocycl yl ene wherein the al kyl ene, al kenyl ene, and
30 al kynyl ene groups c ( y.Qptionally i@ rupted or
_zt-eromg)at ed{ly-bys(abzyl e,n\e_t\hec{}gr g\g Qf s %
het er ocycllylene and opti onal | |nterru ted by Jbne or
Hﬁ(ﬁ - Q- gr%bps,,Y is s 'é%ré% fron1the iwmf’ and
consi sting of; 89 WO 2007/075468

US2006/ @4 4%?6&2%N 0-, -S(0)o 2-, -S(02-N(R8)-
°<Re>5’NC(R6) 0A, -0-C(Re)-, -OCO-0O,
(CHz)b ]
Re is selected from the group consisting of =0 and =S;
Ry is Cy.7alkylene;
5 Ry is selected from the group consisting of hydrogen, C).jp alkyl, C,.10 alkenyl,

hydroxy-Ci.10 alkylenyl, Cj.jp alkoxy-Cj.1o alkylenyl, aryl-Cy.o alkylenyl, and
heteroaryl-C,.jo alkylenyl; (
Ry is selected from the group consisting of hydrogen and alkyl;
R is Cazalkylene;
10 A is selected from the group consisting of -CHj-, -O-, -C(O)-, ~-S(Q)¢-2-, and
—N(-Q-Ra)-; |
A is selected from the group consisting of -O-, -S(0)g.2-, -N(-Q-R4)~-, and -CH,-;
Q is selected from the group consisting of a bond, -C(Rg)-, -C(R¢)-C(Rs)-,
-$(O)zr, -C(Re)-N(Rg)-W-, -S(0)-N(Rs)-, -C(Re)-O-, -C(Re)-S-, and -C(R¢)-N(ORs)-;
15 V is selected from the group consisting of -C(Rg)-, ~-O-C(Re)-, -N(Rs)-C(Re)-, and
-8(0)z2-;
W is selected from the group consisting of a bond, -C(O)-, and —S(O),-; and
a and b are independently integers from 1 to 6 with the proviso thata-+bis <7;

or a pharmaceutically acceptable salt thereof.

20
2. A pharmaceutical composition comprising a pharmaceutically acceptable carrier in
combination with a therapeutically effective amount of a compound of Formula II:
NN
| P \>_R2
N
(R), \
X'~
' R
(Ra)m !
I
25 wherein:
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30

-C(R6)-N(R8)-, 10 -0-C(R6)-N(R8)-, -C(R6) N(OR9)-
-0-N(R8)-Q, -ONC(R4)-, -C(=NOR8)-, 15
WO GHiAoaNEe R8)-Q R4)-, N Q R ot -NC(R6)- -RET/BI2006/748017
-Q R7T -VNRIO, and NC(R)- 20 Ro RI0O Zis a
bond or -0-; R4 is selected fromthe group consisting
of hydrogen, alkyl, alkenyl, alkynyl, aryl,
aryl al kyl enyl , aryl oxyal kyl enyl, al kyl aryl enyl
het eroaryl, heteroaryl al kyl enyl,
het er oar yl oxyal kyl enyl, al kyl heteroaryl enyl, and

ISR L Bub Bl of RUKEKlr dg0OUD
ar BI: aﬂ seactan, from hg Broupaioyiséng bf cysilagentily¢xsighexyl, cycloheptyl,
tetmw({rgfug%?%l ls&?g%re ny%r{ §3}i yéeﬁ%%)(deo r'%]é[f%yraerﬁglnyl tetrahydo-2H-pyran-
3-yl, heIt‘&hy«ioyZH—pb/rangﬁi-yu petrahyan-27é thinpyras -yl twedl 1 drdioxidotetrahydo-

ubstit d by one or nore substituents independently
2H't§1é’P ey Y Efromthe group consisting of alkyl; alkoxy;

hy Bp dx3etddiad froahe gi'dﬁﬂ conbiating@ bR ONH;, 'Eai39gﬂlﬂ12-(5_4 Rikiyt,0;

on S BE0: i YRoi Y P it e s allytny O,

and W91 WBREMIAIE Yhemdaxs otk @EL%M Gklp is dbukatituted or substituted by

al kyl am no; di al kyl am no; _ (dial kyl am no) al kyl eneoxy;

one fifRore wbﬁmf@e@asr@eeﬁn%ﬁnw selegrqéefffgm the;grepRyppnsigtipg of halogen,
C 14 DRYEICQGYMOXY,; hyd®¥8y, haloCy.4 alkyl, and hydroxyCi alkyl;

R is selected from the group consisting of:

halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;

nis0, 1, or2;

R3 is selected from the group consisting of:

| -Z-Rs,
-Z-X-Ry,
-Z-X-Y-Ra,
-Z-X-Y-X-Y-Ry,
-Z-X-Rs, and
-NH-Q-Ry;

Rj is at the 7- or 8-position;

m is 0 or 1; with the proviso that whenmis 1,thennisOor 1;

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;

Y is selected from the group consisting of:
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R5 is selected fromthe group consisting of: /(CH2)a

K-(CH2)a -N C(R6) -NS(0)2 -V-NA-ON=x R/~ R~
w@ 2468 CH2) b"1 10 and r (CH2). -1 N C(R6)PAI/BS200/048017

\(CH2)b R6 is selected fromthe group consisting of =0

and =S; R7 is C2_7 alkylene; R8 is selected fromthe

group consisting of hydrogen, Cl 10 al kyl, C2.10

al kenyl, 15 hydroxy-d -1o al kyl enyl, Cl_lo

al koxy-CI -lo al kylenyl, aryl-d-1o0 aI kyl enyl , and

heteroaryl-Cl1.1 o al kyI enyl; RO is selected fromthe

gr oup 0055| sting of hydrogen and alkyl; R10 is C3.8

al kyl ene; °’A is selected fromthe group consisting of

- CH2-, -@(D)oa-C(O) -S(0)0-2-, and 20 N(-QR4) A is

sel ected {6)0%(gh)e group consi sti ng of -0-, -S(0)0_2-,

- N( - QR4 -; Qis selected fromthe group
consi st i-GR&HF, a bond, C(R6)-, -C(R6)-C(R6) -,

-S(0) 2-, 1&(%2) N(R8) : -S(O)2-N(R8)-, -C(R6) -0-,
(R 6) "SKAy - C(R6)-N(OR9)-: V is selected fromthe

group coOsCM-ng of -C(R6) - -OC(RG) -N(R8) - C( R6) -
and 25 83‘ Wis selected fromthe group
conS|st|Qg )Q’bond -C(O-, and -S(0)2-; and a and b
are i ndemergent,ly i ntegers from1l to 6 with the
provisotERé a+ bis <7, or a pharmaceutically
accept abFERG@NRehereof . -191 WO 2007/ 075468

PCT/ US2006¢84594R;)-3- A pharmaceuti cal conposition
conpri Si ng%éa phar maceutl cally acceptable carrier in

combi nat FEReIWEARAt her apeutical |y effective amount of
a corrpounggig)@_r’rml alll: N-R2 (R"

-0-N=C(Ry)-,

-C(=N-O-Rg)-,

-CH(-N(-O-Rg)-Q-Ra)-,

{\N-Q—
r 7/

10
]

—N-C(Rq) -N-W—

,and

N—C(RG)-—m-
A

10

Z is a bond or -O-;

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,
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R 5111 wherein: X is selected fromthe group
consisting of -CH2-, -NH, and -0-; Rl is selected

w0 e@motdae8 gr oup consi sting of cyclopentyl, cycPOiTE%2006/048017
cycl oheptyl, tetrahydrofuran-2-yl,
t et rahydrofuran-3-yl, tetrahydo-2H pyran-2-yl,
tetrahydo- 2H pyran- 10 3-yl, tetrahydo-2H pyran-4-yl,
t et rahydo- 2Ht hi opyran-4-yl, and 1, 1-di oxi dot et r ahydo-
2Hthiopyran-4-yl; R2 is selected fromthe group
consi sting of -NH2, -CH3, -CH2-Cl14 al kyl, -CH2- Cl 2

% k

alkyt %Aﬂ%’ﬁé}ll‘y% ﬁ@ l%ikﬂ @(ﬁ%?ﬁ %e%{%?rn t he phenyl

heteroa’mygallgjlen:}'lehtiempy)ﬂograd)uﬂen)é alkzlibtrodrylenpl, ond heterocyclyl groups
substi tuted b upst {:

can be %Sbbs%g%tﬁ? |o§/ ¥‘§be %tuq LF 8}9 Pnggxt ?‘lﬁ)%(ﬂ g?ogh%dé%%n@d%qepﬁ%ntgff selected

fromh& ggﬁp conﬁ&ﬁrﬂg af ddkj/l,, alkox¥; Iafdtoxyalkyly Haloatky]; haloalkbxst; halogen;

| k and dro ad-4 alkyl: R j | ect f th
nitro S MG ARG kS KOO SRR
heterbéﬂy&ﬂl}k Yikteroarl ki ¥enedRgt hetdlo &N A; aﬂiufi&,allaylﬁﬁ&.oaﬂﬁlkgﬁam

eIe ted fromthe grou onsi sting
(dlallaﬂamgr gy lengerc aBleinfae BRFEI 41X E%refph 4! dt%getewcyclyh

oxo; t hereof . 4. A phar maceuti cal con‘posn tion conprising a
“phar maceutical |y acceptable carrier in conbination
wi Rhiseselaetadafsenithe arqup copsigidng & anount of a conpound

of Formula IV: - 192 o0/ 075468 PCIcH32Q06/ 048017
—EN—N(RQ RZ—Z(‘R)SQO)z NG R —« —0- N—g O\

/
R/ , Ry i \(CHz)b_/ , \(CHz)b'/ , and

(CHz)a
€ yemf
R 7 (CHp), —

10
»

Rg is selected from the group consisting of =0 and =S;

Ry is Cy.7alkylene; 4

Rg is selected from the group consisting of hydrogen, Cj.1o alkyl, Cz.10 alkenyl,
hydroxy-C,.jp alkylenyl, Cy.io alkoxy-Cj.10 alkylenyl, aryl-Cy.jo alkylenyl, and
heteroaryl-C,.1o alkylenyl;

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

R, is Cs.galkylene;

A is selected from the group consisting of -CHp-, -O-, -C(O)-, -S(O)o-2-, and
~N(-Q-R4)-;

A is selected from the group consisting of -O-, -S(O)g2-, -N(-Q-R4)-, and -CH>-;

Q is selected from the group consisting of a bond, -C(Re)-, -C(Re)-C(Rs)-,
-8(0)z2-, -C(Rg)-N(Rg)-W-, -S(0)2-N(R3)-, -C(Re)-O-, -C(R¢)-S-, and -C(R¢)-N(ORg)-;

V is selected from the group consisting of -C(Rs)-, -O-C(R¢)-, -N{Rg)-C(R¢)-, and
-8(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;

or a pharmaceutically acceptable salt thereof.
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(R3)In 1 1V wherein: X is selected fromthe group
consisting of -CH2-, -NH, and -0-; 5 R is selected
w0 e@motdae8 gr oup consi sting of cyclopentyl, cycPOiTE%2006/048017
cycl oheptyl, tetrahydrofuran-2-yl,
t et rahydrofuran-3-yl, tetrahydo-2H pyran-2-yl,
tetrahydo- 2H pyran- 3-yl, tetrahydo-2H pyran-4-yl,
t et rahydo- 2Ht hi opyran-4-yl, and 1, 1-di oxi dot et r ahydo-
2Hthiopyran-4-yl; R2 is selected fromthe group
consi sting of -NH2, -CH3, -CH2-Cl14 al kyl, 10 -CH2-Cl _2
al kylenyl-O-CG 2 alkyl, -CH-0C _3 al kyl, -CH2-CH,
-CH2-ClI _3 al kyl enyl -OH, and benzyl wherein the phenyl
3. rifnphaimacemtidadnambosjtion poprising atpbermagenticaly acceptable carrier in

ot BN ihen B ECRRNE FABFLF LIS v

al kyl , Cl-4 al koxy, hydrqeys~_bml oC 4 al kyl, and

hydroxyGi-i alkyl; R isselgct®dR,romthe group

consi sting of: 15 hal ogefi,"hytroxy, al kyl,

hal oal kyl , al koxy, (RR0 -N(Rp.2; nis0, 1, or 2; R3

is selected fromthe group consistifdg of - -Z-R4,

-Z-X-R4, 25 -Z-X-Y-R4, -Z-X-Y-X-Y-R4, -Z-X-R5, and

-NHQR4; R3is at the 7- of 8-position; -193 WO
wher@R07/ 075468 PCT/ US2006/ 048017

X' is selected from the group consisting of -CHz-, -NH-, and -O-;

R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2H-pyran-2-yl, tetrahydo-2H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2 H-thiopyran-4-yl;

R, is selected from the group consisting of -NH;, -CHj3, —CHZ-CM alkyl,
-CH,-C .2 alkylenyl-O-C. alkyl, -CH,-O-C3 alkyl, -CH>-OH, -CH>-C.3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ci alkyl, Cy4 alkoxy, hydroxy, haloC,4alkyl, and hydroxyCi.4 alkyl;

R is selected from the group consisting of:

halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
nis0, 1,or2; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

4. A pharmaceutical composition comprising a pharmaceutically acceptable carrier in

combination with a therapeutically effective amount of a compound of Formula I'V:
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mis 0 or 1; with the proviso that when mis 1, then n

is Oor 1; Xis selected fromthe group consisting of
wabkdoyghenes al kenyl ene, al kynyl ene, aryl ene, PCT/US2006/048017

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,

heteroaryl ene or 5 heterocyclylene and optionally

interrupted by one or nore -0- groups; Y is selected

fromthe group consisting of -0-, '-S(O)O.2-,

- S(0) 2- N(R8) -, 10-C(R6)- R6)-0-, 0-C(R6)-,
-0 0O-0, -NR8)- gﬁkN(R& - O C(R6)
N(R8) -, C(R6) N((RQZ" . _ O N=C( R4) -
20 C(=N-0- R8) - OR8) R4) N-Q RLO (Rs)
-W R7 _N R: ~Z o, and - 194 WO
2007/ 075468 PCT/ uszod8¢)648017

v
wherein:

X' is selected from the group consisting of -CH,-, -NH-, and -O-; .
R, is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2H-pyran-2-yl, tetrahydo-2 H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl;
R, is selected from the group consisting of -NH,, -CHs, -CHa-C4alkyl,
-CH,-C;., alkylenyl-O-C.; alkyl, -CH,-O-C.3 alkyl, -CH;-OH, -CH,-C.3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ci4alkyl, C;4 alkoxy, hydroxy, haloCi.4 alkyl, and hydroxyC,4 alkyl;
R is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
nisQ0, 1,or?2;
Rj; is selected from the group consisting of:
~Z-R4,
-Z-X-R4,
-Z-X-Y-Ra,
-Z-X-Y-X-Y-Ry,
-Z-X-Rs, and
-NH-Q-Ry4;

R; is at the 7- or 8-position;
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RIN -C(R6) Rlo 0 Zis a bond or -0-; R4 is selected
fromthe group consisting of hydrogen, alkyl, alkenyl,

wa@bkdoynyd4es aryl , aryl al kyl enyl, aryl oxyal kyl engtT/US2006/048017

al kyl aryl enyl, heteroaryl, heteroarylal kylenyl, 5

het er oar yl oxyal kyl enyl, al kyl heteroaryl enyl, and

het erocycl yl wherein the al kyl, al kenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,
heteroaryl, heteroarylal kyl enyl,

het er oar yl oxyal kyl enyl, al kyl heteroaryl enyl, and

heLelsQrcl, X;lqtlg{h@ RSvisS Akt BehetTs HOB tihdrh &C0 8 1;

substitutéd by one or nore substituents | ndependently

seleistselgetedl fiom thecergnp gpnsisting el dligens, aliderylene.alkyxyjene,

d I
oy BUCHAE AN BRI 3 L I,
alkyaylyhagkmbe nmohqopﬁmtaﬂyoateyﬂuptedtmttemuaatyﬂ byarylene, heteroarylene or
het
hetedtE) By R R o e AT R are T P eneoxy:

and( isisaletted fﬁﬂﬁdxeogroaplcyhslsmigemyl al kynyl , and

heterocyﬁ ox0; R5 is selected fromthe group
consi st r(CH2)a r(CH2)e -NC(R6) -N-S(O2 -V-N
A -O N s(aﬁzm) CR7I (CH2)b-. , (CH2)b---/ , and

~(CH2) e -NA -(R11\(CHR)b R6 is
seIectedSG?%ﬂ$Q§i group consisting of =0 and =S; R7
is C2_7.-akylene; Rg is selected fromthe group
consi sting of hydrogen, Cl-10 al kyl, C2.10 al kenyl,
20 hydro? 3 ‘?10 al kyl enyl, C1.10 al koxy-G _ro

al kyl enyp.c ,-C1_10 al kylenyl, and heteroaryl -
1.10 aIkE) 6¥ RO is selected fromthe group

consi sti- Bydrogen and alkyl; R10 is C3.8

alkylenehxﬁxy sel ected fromthe group consisting of

-CH2-, -0-, C%-, -S(0)0-2-, and 25 N(-Q R4)-
-C(Re)-N(Rs)-,

-0-CRe)NRs)-,
-C(Re)-N(ORs)-,
-O-NR9-Q-,
-O-N=C(R4)-,
-C(=N-O-Rg)-,
-CH(-N(-O-Rg)-Q-Ra)-,

_<f’\}v0——
r 7/

10
>

—N-C(Rg) -N-W—
R7

—N— R,j-Q-——
\r

7
>
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At is selected fromthe group consisting of -0-,
-S5(0)0.2-, -N(-QR4)-, and -CH2-; -195 WD 2007/075468
wWOeONBA06/ 048017 Q is selected fromthe groREI/US2006/048017
consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(O 2-,

-C(R6) N(RS)-W, -S(0)2-N(R8)-, -C(R6)-O, -C(R6)-S-,

and -C(R6)-N(OR9)-; Vis selected fromthe group
consisting of -C(R6)-, -OC(R6)-, -N(R5)-C(R6)-, and
-S(O2 5 Wis selected fromthe group consisting of a
bond, -C(O-, and -S(0)2-; and a and b are

i ndependently i nt egers 1to 6 with the proviso
that a + IS N (k rmaceutically acceptabl e
salt therkof. 6 )phaL ceutical conposition

har

conpri si ng Ry maceut i céﬂ ly.acceptable carrier in
10 conbination with a therapettically effective anount
oneisadumdewneIOaf Formula V: \>>R2 RB, NRA X _R1 V

RS Riggtdt bRl gk B PRy R0, Sk A e
arylaﬂleﬁsmxﬂt m@@o@fall@wynmmlwylerwﬂimm sheGet6arghiiphiynyl, '

hete}tog%)frlg glgélagl}(g e?r%ry ep@[} a%%i%&c&;%%reig tlgﬂ alkyl, alkenyl,

alkyﬁﬁ; m@yﬁpmﬂ&ﬁw Ay oxyhlkyle@lT, alyakay Riyt, mb@mﬁrﬂn 4- yl
di_oxi dot et rahydo- 2H t hi opyr an-4-yl ;

hetego@née%lfnw terersyigryelsyleant ialipilhgeropryle, andd}q?rocyclyl groups

can b@iﬂ?s‘u%ﬂﬁte@' &)élubstﬁgte?:('jﬁé‘zor@]or%@e@bﬁﬁﬁémgﬁép&c@h{‘l kelected
- -0 C1 al Y enyl -

fromyihg gs@#&wnsm@g@f alkyhelighen Py dicglkgh helaeligdbajealkew palogen;
nmd fﬁ Y ybﬁleféagﬁoe y&fo; %Mdﬁe,ﬁqrﬁwky&ﬁ@og heRESaryl;

uent s 1 ndependent 'ected fromthe group
hetemmdpsy,u hegerofrylalk dgeeoxy; utroe;bfkgﬂl anging; @lkkleswno dialkylamino;

(dl&lﬂ? %Bﬁﬁé{)allga%{%gif’ QLC#?# glgg%geo?y %F(% ?ﬂffte;lrjélg gé?'h%ll, anmtefo%ycly],

oxo,phar maceutl cally acceptable salt thereof. 6. The

RB 56’[? 8‘3 tf"ﬁﬁ'ﬁg{ ﬂgfg%’ﬁﬁ é:(?rpsls ifngcolfal m 5 wherein RAN and

(CH,), (CH),
—N—C(Ry) —N—S(O)z ——V—N/ : \A —O—N=// i \A.
R7/ , R7/ ’ \(CHz)b‘/ i \(CHz)b'/ , and

(CHz)a
{\ N—C(Re)—N\/ 2
r 7 (CHp), —

10 .

Rg is selected from the group consisting of =0 and =S;

R is Ca.7alkylene;

Ry is selected from the group consisting of hydrogen, Cj.;p alkyl, Cs.1palkenyl,
hydroxy-Ci.1p alkylenyl, Cj.j¢ alkoxy-Cj.io alkylenyl, aryl-Cj.ip alkylenyl, and
heteroaryl-C;.jp alkylenyl; .

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

Rio is Cs.g alkylene;

A is selected from the group consisting of -CH;-, -O-, -C(0O)-, -S(O)p.2-, and
-N(-Q-R4)-;

A is selected from the group consisting of -O-, -S(0)g.2-, -N(-Q-Ry4)-, and -CH>-;
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7. The pharmaceutical conposition of any one of clains

1, 2, and 4 wherein R3is - 196 WD 2007/075468
weONBA06/ 048017 -Z-R4. 8. The phar maceut i cBECT/US2006/048017

conposition of claim7 wherein R4 is selected fromthe

group consisting of aryl, arylal kyl enyl, heteroaryl,

and heteroaryl al kyl enyl wherein the aryl, 5

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

groups can be unsubstituted or substituted by one or

nore substituents independently selected fromthe

gr QUR s@l@B&BiﬂrdrH the Stou lclsxyélsm@ mmdhy@mw aétmbc(Rs)-

am noal k hal oge drox cyano,
-SOF i B Koo o SO @R@m Ylc -ECRe-Sr. BshtCRIPNEOR,)
Thv iR @éreeﬁe%m% gﬁgﬁggﬁéﬁtir%"bfﬁg(ﬁﬁf 10- éﬁﬁe rRI(Ro)R4(Re)-, and

is adto 7 nmenbered " heterocyc roup
-S(Ogont ai ns one or nore ring nitrogen atons and

op Qf: L f t re

ey BRtqdte bl e pRIUKARR:Rlink bEE O 0T A HHO

one and btare lrrdepcmymﬂyantcgws fizomal 1 wh 6rveitinthelpgroviso thata+ b is < 7;
teroc ubstituted or substituted by

Oragﬁgn%fm% ngégr qgﬁﬁéﬂfgﬁFW ‘ependent |y sel ected from

the group conS|st|ng 15 of oxo, aIkyI and

| al kyl d [ h ti
5. CompBieifise! Stpditch Fhupiiiing AenARTEBRGRLDycogaR carrier in
combinaticevdhtetthefapennidaily effeotive anBahSIfiad@ndioudd @f Borlilaov:

NN NLO4 CN C- CN _~f XN-~ R O N CN
SN Og~-NN\ N ~, ~~ ~ m ‘Mnd_O O 20 wherein R
is alkyl. 11. The phar %@np03|t|on of any

-one of claims 1, 2, af@ 4 erein R3is -Z-XY-R4. 25
12. The pharnaceutical conp03|DCenRof claim 1l wherein
R4 is selected fromthe group

V
wherein:

X' is selected from the group consisting of -CH;-, -NH-, and -O-;

R is selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl,
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydo-2H-pyran-2-yl, tetrahydo-2H-pyran-
3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2H-thiopyran-4-yl, and 1,1-dioxidotetrahydo-
2H-thiopyran-4-yl;

R; is selected from the group consisting of -NH,, -CHjs, -CH,-C, 4 alkyl,
-CH;-C ) alkylenyl-O-C, ; alkyl, -CH,-O-C, 3 alkyl, -CH»-OH, -CH,-C;.; alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzy! group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Cisalkyl, C,4 alkoxy, hydroxy, haloC,4 alkyl, and hydroxyC,.4 alkyl;

R4 is alkyl, and Rg is hydrogen or alkyl;

or a pharmaceutically acceptable salt thereof.
6. The pharmaceutical composition of claim 5 wherein R4 and Rp are both methyl.

7. The pharmaceutical composition of any one of claims 1, 2, and 4 wherein Rj is
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consi sting of hydrogen, alkyl, and heterocyclyl; Y is
sel ected fromthe group consisting of -S(O 2-,
WO 8{0Dp75468 C(O) - NH-, and -NH S(0) 2-; X i s phenyP@&nes2086106148017
Zis a bond. - 197 WO 2007/075468 PCT/ US2006/ 048017
13. The pharmaceuti cal conposition of claim 11l wherein
R4 is selected fromthe group consisting of alkyl,
aryl, aryl al kyl enyl, and heteroaryl, each of which is
unsubstituted or substituted by one or nore
substituents independently selected fromthe group
-Z-Rgonsi sting 5 of hal ogen, hydroxy, and alkyl; Y is
selected fromthe group consisting & -S(0)2-, -C(O-,
-N Nand -C(O-N(R8)-; Xis \-2; and Z is a bond. 14.
Th [ |
8. | sqﬁsgﬁw ik gttrlézg%b ?%Qﬁ o?bﬁ@%fwﬁér%lgfl ﬁ}r"s s‘é‘l}g %fﬂ)éa%he group
conspging of wl@kylewh betenormlcand lmteraaﬂy@ilﬂlemel w}amdmzthq: aryl,

aryleﬂllql;lglﬁﬁilletéﬁ% 2l ei nT etggaéﬁ%ﬁ?lléﬁﬁlbé}l?uf {5%3)5" tns%gst‘%uted or
substinited by dyd or fﬁor@suﬂﬁhﬂeﬁ))s-mde)penderﬂlmlle&tﬁd frmnethe grtupctonsisting

Arou and
of ol ARG v By B elih1 SRl Bisk o pa fumipo. otamine,
anddlaﬂcylhm\ﬂnermmZE@aBSnd.S -Z-Xf-y"Xg Yb-R4, and wherein
R4 is hydrogen or Cl1 alkyl, Yb is -C(O)-O, Xg is
al kylene, Ya is -NHC(O -, Xf is alkylene interrupted

9. by The@hafnacgufict) coftipdsifioh ®f cim ﬁ&herEhﬁRpiw m&s:e bﬁeinﬁf&ed
con‘gl 'SItlon tha&){ one of clains 1, 4, 7,
heterpey il groyg Which captaisoge oF giare H@g@ﬂwn&&@ﬁ agd ﬁ@tlwllyanng

oxy gt @nRRERAY htont Wr@%%ﬁ@f)mk OPHERYnen?Of the heterocyc}yl group is

(am nonet hyl ) phenyl pyridin-3-yl, and pyridin-4-y

one githe THEO g HREANT WaFreiadhp BRtErdcyel yb Erosmyis spubstituted or

subsﬁ&@éd@;r éne 81 mﬂ)re g-ti‘bsﬁﬁﬂ:ﬂts]lgdéﬁﬁﬁaﬁhg' se@técﬁfrom the group consisting
(et hyl sul f onyl am no) phenyl . The pharmaceuti cal

OfO@bﬁB@é,lmdcmﬂ@kYéqﬂmlM Bis pbegter ei n R3 i s selected
fromthe group consisting of hydroxyphenyl,
(hydr oxynet hyl ) phenyl , 4-(am nonet hyl) phenyl ,

10. 3- (Tize tphegansadefitienlicampositioh ef glaim®wheliem theyheteragiatlyl group is

sele&%lj frghqthélgxfélupmﬁé}ms{ Eﬂghar maceuti cal conposition of

erern S selectedfromthe 30 group
oonsi stong of hxdroxypghenyl, dr oxymet hyl ) phenyl ,
t hyl onyI no) pr@n{
QOJ/@A@G N0480< N— < 3_ C —

o_.
O @O e -

‘

o .

wherein R’ is alkyl.

11. The pharmaceutical composition of any one of claims 1, 2, and 4 wherein Rj is
-Z-X-Y-Ra.

12.  The pharmaceutical composition of claim 11 wherein Ry is selected from the group
consisting of hydrogen, alkyl, and heterocyclyl; Y is selected from the group consisting of

-S(O),-, -C(0)-, -C(0)-NH-, and -NH-S(0),-; X is phenylene; and Z is a bond.

-197 -



10

15

20

25

30

21. The pharmaceutical conposition of any one of
clains 1, 2, 4, and 7 through 20 wherein R3 is at the
wQ2posTHsoN. 5 22. The pharnmaceuti cal conposi t POIUSI006/048017

any one of clainms 1, 2, 4, and 7 through 20 wherein
R3 is at the 8-position. 23. The pharnmaceutica
conposition of any one of clainms 2, 3, 4, and 7
through 22 except as dependent on claim1l wherein n
is 0. 10 24. The pharmaceutical conposition of claim?2
or 4 wherein mis 0. 25. The pharnmaceutica
conposition of claim2 or 4 wherein mand n are both
15 26. The pharmaceutical conposition of any one of

13. cI dbgph ;memeamﬂ% comp@pidieaiof claim;1d whereis R4y selestedifam the group
cons%‘tﬁg%f%ﬁ&?'ﬂf ﬁ%leﬁ@rreg{'ﬁ and %rog'yll zf?:lh whlclgi?uCﬁuQQta-tgted or

enyl -O Cl
substltmd biore,e el lklyreeﬂshsuwtszvdepvh@e@mewo@ahe group consisting

ofhatﬁﬁ%@pﬁy&ﬂogp %{ ki R %@e%%ﬁ%cﬂlﬁﬁfe é&ﬁ%};&&&ﬁ%%@@h -C(0)-,

group consrsting o
n- butyl, cycl opr opyhnet hyl , nethoxynethyl
ethoxynethyl, Z=Neth XVethyI, hydroxynethyl, and
and L@)NNBeyetthigl . 287 The ;pirddrisaeamdcal conposition of
claim 27 wherein R2 is selected fromthe group
consi sting of nethyl, ethyl, n-propyl, n-butyl,
14. cydhe phamydceatital Icprrwesﬂnbn)prﬁetahynl 1,1 v2hereinhRuxisrintdingden oaualkyl- Y is

IO R ELS DR BSRbn ARRERS b9 7%  bone

conS|st|ng of n- propyl n- butyl, nethoxynethyl,

nethox h
R e TR R N A
maldlﬂﬂid},klgﬁf i2 INMIOEOB; X Blalkdend @itdralpyeDby bhdyD-agrofpyand Z is -O-.
-199 WD 2007/ 075468 PCT/ US2006/ 048017 31. The

phar maceuti cal conposition of any one of clainms 1

16. t hpd @hadihoshiféLicBmPoSition Gfidny o< of JIAENP N, MAESNh&BIn Ry is
conp03|t|on of any .one of clains | throu h 30 mhereln

-Z-%¢ Y X g bz Rggand @éﬂer%&ghh}‘%s@m et alkphpods tGEN-Bf X is
alkyﬁeﬁ‘% YnFs NH@dC?L R, ik aill'yléliéghte'ﬁ%pmq{)ﬁér{b 5 groupBind 28 -0-.

A compound of Forrul a
17. The pharmaceutical composition of any one of claims 1, 2, 4, 7, and 8 wherein R3
is selected from the group consisting of hydroxyphenyl, (hydroxymethyl)phenyl,
(aminomethyl)phenyl, pyridin-3-yl, and pyridin-4-yl.

18. The pharmaceutical composition of any one of claims 1, 2, 4, 11, and 12 wherein

R; is (methylsulfonylamino)phenyl.

19. The pharmaceutical composition of claim 1 or 2 wherein Rj is selected from the
group consisting of hydroxyphenyl, (hydroxymethyl)phenyl, 4-(aminomethyl)phenyl,
3-(methylsulfonylamino)phenyl, pyridin-3-yl, and pyridin-4-yl.

20. The pharmaceutical composition of claim 1 or 4 wherein Rj is selected from the
group consisting of hydroxyphenyl, (hydroxymethyl)phenyl, and
(methylsulfonylamino)phenyl.
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N N">- R NX' " Rla Ila wherein: X' is -CH2-;
15 Rais selected fromthe group consisting of
W@ edorarmseo- 2H- pyran- 2-yl, tetrahydo- 2H pyran-BeWiU$2006/048017
t et rahydo- 2H pyran-4-yl, tetrahydo-2Hthi opyran-4-yl,
and 1, 1- di oxi dotetrahydo-2H-thiopyran-4-yl; and R2 is
sel ected fromthe group consisting of -CH3, -CH2-Cl..4
al kyl, -CH2-Cl1.2 alkylenyl-O-Cl1_2 alkyl, -CH2-0-C 1.3
al kyl, -CH2-OH, -CH2-C1.3 alkylenyl-OH 20 and benzyl
wherei n the phenyl ring of the benzyl group is
unsubstituted or substituted by one or nore
su& tjgi_‘uents i,ndependent |y selected fromthe group
21 CodBr PIRACERLiGRA comBAsitioref anyprg pf clajmsl, R, koxyd 7 through 20
wherelHR91eVat the @editibnal Kyl , and hydroxyCl4 alkyl; or a
pharmaceutically acceptable salt thereof. 25 35. A
compound of Formula I1l: N>-RZ N (R" X, R Il -
20 : 4 . i n; |
22 se?}elg ed frgént@%%gééP g%éggﬁg%éﬁqengpo%@s 2 ?i, iaﬁ—ln-}(,thréﬁ%f’ 20
wherein R; jgiatitke §positioad from t he group consisting of
cycl opentyl, cycl ohexyl, cycloheptyl,
t et rahydr of uran-2-yl, tetrahydrofuran-3-yl,
23. t eThaphamndehtical aompesitipn béamyabyelof aﬁnmr?,a; 4, 511(81 yﬁrlough 22
etrahydo- 2H pyr.an- 4.yl . tetrahydo-2Ht hi opyran-4-yl,
exce tn%f C%p%l-ugﬁlr%)c(’fl o%"er%]fgﬁér(%q“ t hi opyr an-4-yl ;

24. The pharmaceutical composition of claim 2 or 4 wherein m is 0.
25. The pharmaceutical composition of claim 2 or 4 wherein m and n are both 0.
26. The pharmaceutical composition of any one of claims 1 through 25 wherein R; is

selected from the group consisting of -CHjs, -CH,-C).4 alkyl, ~-CH,-O-C,; 3 alkyl,
-CH;-C; alkylenyl-O-C,.; alkyl, -CH»-OH, and -CH,-C, 3 alkylenyl-OH.

27. The pharmaceutical composition of claim 26 wherein R; is selected from the group
consisting of methyl, ethyl, »-propyl, #-butyl, cyclopropylmethyl, methoxymethyl,
ethoxymethyl, 2-methoxyethyl, hydroxymethyl, and 2-hydroxyethyl.

28. The pharmaceutical composition of claim 27 wherein R; is selected from the group
consisting of methyl, ethyl, n-propyl, n-butyl, cyclopropylmethyl, methoxymethyl,

ethoxymethyl, and 2-methoxyethyl.

29. The pharmaceutical composition of claim 28 wherein R, is selected from the group

consisting of n-propyl, n-butyl, methoxymethyl, ethoxymethyl, and 2-methoxyethyl.

30. The pharmaceutical composition of any one of claims 1 through 29 wherein R is
tetrahydo-2 H-pyran-4-yl.
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R2 is selected fromthe group consisting of -NH2,

-CH3, -CH2-C1. alkyl, -CH2-Cl1.2 alkylenyl-OCl.2
w@bkdogh7s46CH2- O- C1_3 al kyl, -CH2- OH, - CH2- Cl- 3 PCT/US2006/048017

al kyl enyl -CH, and benzyl wherein the phenyl ring of

t he benzyl group is unsubstituted or substituted by 10

one or nore substituents independently selected from

the group consisting of hal ogen, Cl.4 alkyl,

Ct - 4al koxy, hydroxy, hal oCl-4 al kyl, and hydroxyCl-4

alkyl; Ris selected fromthe group consisting of:

31. h SRRy i@ any SR AkiMls 1 ¢ X0 wildlbin X' i
-N(R9) 2; ni sO, 1?%][? ;z:md Zoanl?’@ I's sel egt eg?(%llr(ggm t‘ﬁe mas
-CHagr oup consi sting of hydrogen and alkyl; or a

pharmaceutically acceptable salt thereof. 36. A
conpound of Formula IVa: 11 N~ RZ R), Rn N PN Rta
32. ( Rby phartraciticalbempositiondf anysoneGHZ1ai#B11 dugh 30 wherein X' is
N[-2007/ 075468 PCT/ US2006/ 048017 Rl a is selected from
the group consisting of tetrahydo-2H pyran-2-yl,
tetrahydo- 2H pyran-3-yl, tetrahydo-2H pyran-4-yl,

33. gﬁéﬁa&ﬁ%zgggai g&%é%?té%i %t{ e’gﬂy?onn% o c}aigrisolxtlhrough 30 wherein X' is

-O-

34, A compound of Formula Ila:

x—N
WL >
\ L1
x \R1a
I1a
wherein:
X" is -CH,-;

Rja is selected from the group consisting of tetrahydo-2 H-pyran-2-yl, tetrahydo-
2H-pyran-3-yl, tetrahydo-2 H-pyran-4-yl, tetrahydo-2 H-thiopyran-4-yl, and 1,1-
dioxidotetrahydo-2 H-thiopyran-4-yl; and ‘ '

R; is selected from the group consisting of -CHj, -CH,-C; 4 alkyl,

-CH;-C,.z alkylenyl-O-C, 3 alkyl, -CH,-O-C ; alkyl, -CH,-OH, -CH;-C,.3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Cisalkyl, C,4alkoxy, hydroxy, haloC 4 alkyl, and hydroxyC, .4 alkyl;

or a pharmaceutically acceptable salt thereof.

35. A compound of Formula III:

s,
(R) ) \
5 X—g
111



R2 is selected fromthe group consisting of -NH2,
-CH3, -CH2-C14 al kyl, 5 -CH2-C1_2al kyl enyl -O C1-2
w@bkdogh7s46€CH2- O- C1. 3 al kyl, - CH2- OH, PCT/US2006/048017
- CH2- C1. 3al kyl enyl -OH, and benzyl wherein the phenyl
ring of the benzyl group is unsubstituted or
substituted by one or nore substituents independently
selected fromthe group consisting of hal ogen, Cl-4
al kyl, C1 -a al koxy, hydroxy, haloC 14 al kyl, and
hydroxyCl4 al kyl; Ris selected fromthe group
wherﬁl‘ﬁns' sting of. 10 hal ogen, hydroxy, alkyl,
[oal kyl, alkoxy, and 15 -N(R9)2; nis 0, 1, or 2;
R3X' isselseled drard the gueup Iqensgﬁftmgp)fc@]rbrsﬂ Hrgaed -O=7- R4
a 9
" oRyis e rom 3 ErilpishnBiuidg Bt o) FenIRAMHeRP, cllonepty,
tetraliyglréfuan-2:yl Xeirshgirbfrared-y rtomahte- 2 quypare3+3; tstralmgloe? H-pyran-
ene

s s e B v Lo RO et a B posidoterahydo-

2£Lﬁﬁbbwhﬁnay1alkenylene and al kynyl ene groups can be

i pna ter upted or term ar Ie e,
PoRa RORsried 05 the G BEed g1 Sie bl e F
-CH4- ﬁt ?ﬁlkyléhyldob&. PHRYDLCHRIORC; Qalkgr 0QPB-OHZ-(14,-€, pamglleayl OH,
is selected fromthe group consistin

and WaYb‘QEWelthhﬁ)ﬂhenﬂl Wﬂﬁ the HFWIII groupanp ypsubstlt g%e:d or substituted by

10 one &rr}rﬂ)fél slﬁ}%tﬁﬁ&llts iRdepeAdendl l§}z‘je§ﬁ}d|frorﬁ‘ hikey brdhp lcBAMbting of halogen,

et er oar het er oaryl al ky
cMamlep@apiiqoesxy@rqswéﬁ;alocla|auwlmdé~fy@a¢>gucemkyland

tﬁ%eax&ka'f&afe{a%e Bup BSaspliitplor: al kenyl, 30 al kynyl,
ary aryl al eny aryl oxy IkernyI alkylarylenyl,
heteroahykwﬁnheteroarylaIkylenyl
het er oag) %Pﬁﬁ' Ikylenyl, alkylheteroarylenyl, and
het er ocy groups can be unsubstituted or
15 substltmﬂed by one or nore substituents independently
selecte%akmﬁgg WD 2007/ 075468 PCT/ US2006/ 048017

alkoxy, and
-N(Rg)z2;
nis 0, 1, or 2; and
20 Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

36. A compound of Formula IVa:

N
| P \>—'Rz

N
(R), \

~N X" —_ R

(Raa)m 1a
25 IVa
wherein:
X" is -CH,-
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fromthe group consisting of alkyl; alkoxy;

hydr oxyal kyl ; hal oal kyl ; hal oal koxy; hal ogen; nitro;
wWhyar o468 mer capt o; cyano; aryl; aryl oxy; PCT/US2006/048017

aryl al kyl eneoxy; heteroaryl; heteroaryl oxy;

het er oaryl al kyl eneoxy; heterocyclyl; am no;

al kyl am no; di al kyl am no; (di al kyl am no) al kyl eneoxy;

and, in the case of alkyl, alkenyl, alkynyl, and

heterocyclyl, 5 oxo; and RO is selected fromthe group

consi sting of hydrogen and al kyl; or a

th |8 GEleLe8 FdnY ua;che.afa @bﬁﬁs&@ &f t&dﬂﬁ’f&%@hH—%}raxﬁQYl tetrahydo-

rrpound of Fornul a Va:

2H-yran e, el Hopyrams4: Mtrﬁéydosizgéb@@vw 4 bapatiel-
dloxéﬂfg#%ﬁgg??fgﬂlq@’r% 4c3ylcl opent yl, cycl ohexyl ,

t et rahydr of ur an-
t eRe émmcmdjframfﬁe groupt eansistipgl of ENHp,nyHB, sCEIb-Crq alkyl,

) 2H-8Y! a1 3cH yr
cry 8L VYRV BB 8851 Jek0 8L BT RIDIY LEH €. ¥ Bllylgny-OHL,
and Béﬂrzithhpgelmmeéphyhyl Rzg o’éths é)lenzyl egodpr xsmnlshiestlgutedl pr substltuted by
consi stin al kyl, -CH2-Cl.
one G RO festet IIGepdral gt i gt conishiel hefogen.
Cia al@lylz () alkoxlykiydroyy, mclwksamadl@maky@maueym the
g%¥l %f ngf t.he benﬁé 8 roup.is unsubstituted or
selgeiet fiRm threergpp Fopsd fituents i ndependently
selectedmﬁ@@ﬁ1the group consi sting of hal ogen, Cl1-4
al kyl , gy al koxy, hydroxy, haloCl4 al kyl, and
hydroxy Ar9%kyl: RAN is alkyl, and RB' is hydrogen or
al kyl; anyl2 pharnaceutlcally acceptable salt thereof.
25 38. The conpound or salt of claim 37 wherein RAN
and RB' bhalaallpgds h methyl. 39. The conpound or salt of

claim 35&1&4@%&‘ X is -CH2-. 30 40. The conpound or

salt of clairm 35 wherein X is -NH.
-N(Ro)2;

nis0,1,or2;

Raa is selected from the group consisting of:
-Z-R4 and’
-Z-X-Ra;

R3a is at the 7- or 8-position.

m is O or 1; with the proviso that when m is 1, thenn is O or 1;

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;

Z is a bond or -O-;

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

-202 -



10

15

20

25

30

- 203 WO 2007/075468 PCT/ US2006/ 048017 41. The

conpound or salt of claim35 wherein Xis -0-. 42. The
w@owpotaes or salt of claim 36 wherein R3a i s sSPCEUSEA6/048017

fromthe group 5 consisting of hydroxyphenyl and

(hydr oxymet hyl ) phenyl . 43. The conmpound or salt of any

one of clains 35, 36, and 39 through 42 wherein n is

0. 10 44. The conpound or salt of claim36 wherein m

is 0. 45. The conpound or salt of claim36 wherein m

and n are both 0. 46. The conmpound or salt of any one

fromocﬁle %hﬁiﬂ’%n%tl dé \Nﬁl aﬂ?bx@rs hﬁ&ﬁﬁﬂﬂﬁw hedalkly®i HlcdPkoxy® halogen;

ereln
nitrog éY‘i‘fé’Hyd@ﬁl?PPﬁ?yP)éﬁﬂOAﬁWl alxboxyrhléd%lswﬁm Betexoaryl; of

hetez%'éli/yl&gf Hefer&dr laﬂ&l@t@ox?%eté%cy&?l aﬂgno Aa]rkyl%ﬁxo‘l%ila;ﬁylamino;

ent on clarm 3 wherel n
(dlalk}é{;nahcy)aﬂcymﬂepw anziy e 225 ikl londbbeterocycly,
0x0 %mﬂany one of clainms 34 through 47 wherein R2 is

ected fromthe group consisting of nethyl, ethyl,
n- Bf90:p§dl¢ctefd fromythe gooup amsisping wé hjrgiogen ped hlhxy met hyl ,

et hox tho t hyl., hydroxynet hyl, and
 ora £ﬂ§ﬁ¥ ﬁ%afﬁm%§> *ﬁgﬁﬁ% ound or salt of claim48

wherein R2 is selected fromthe group consisting 25

of n-pro - but yl .. met hoxynet hyl , et hoxynethyl, and
37. 5. %?Mé‘fiiﬂfﬁ: Y a¥aphar maceut i cal conposition
conprising a therapeutlc fectivé amount of a
conpound or salt of any @ne |of Setrj ms 34 through 49 in
conbination with a p utN cal | y acceptabl e

carrier. 30 -204 WO 2007/ 0I5468,.PCT/ US2006/ 048017 51.

A net hod of inducing cyt ok®me BT o5Wathesis in an

ani mal conprising adm nistering an effective anount

of a pharnmaceuti cal corrposHY%n of any one of clains 1
whebdi-ough 33 and 50 or a conpound or salt of any one of

clains 34 through 49 to the animal. 5 52. A nethod of

tredtisrigHer viral disease |n an ani mal in need thereof

co . I td

ot Sapdicd A AL SO0 Ao RERRATPAIRLEGE HeiBho BT o bhepy,
tetrahlydioferan-2-yl m@hymﬁm 35@1 @ﬂ‘traéa)'d@@[ébm’l@né’r-yls tgtrahyfo-2 H-pyran-

3-yl,a{yraﬁ?fo—?ﬁ[—p%ﬂ-%l?’étrwcf)ob—'gg-th%%y{‘a%-i-gﬁ a?xﬁ' lr,Tﬁldi oxidotetrahydo-

2H-thiopyran-4-yl;

R, is selected from the group consisting of‘—NHz, -CHj3;, -CH,-C,;4 alkyl,
-CH,-C,.; alkylenyl-O-C; .z alkyl, -CH>-O-C,_; alkyl, -CH,-OH, -CH,-C, 3 alkylenyl-OH,
and benzyl wherein the phenyl ring of the benzyl group is unsubstituted or substituted by
one or more substituents independently selected from the group consisting of halogen,
Ci4alkyl, Cyj4alkoxy, hydroxy, haloC4 alkyl, and hydroxyC;4 alkyl;

Ra is alkyl, and Ry is hydrogen or alkyl;

or a pharmaceutically acceptable salt thereof.
38. The compound or salt of claim 37 wherein R4 and Ry are both methyl.
39. The compound or salt of claim 35 wherein X' is -CHj-.

40. The compound or salt of claim 35 wherein X' is -NH-.
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10 53. A nethod of treating a neoplastic disease in an
animal in need thereof conprising admnistering a

wao b@rapas i cal |y ef fective anount of a phar maceCt/Uszb6/048017
conposition of any one of clainms 1 through 33 and 50
or a conpound or salt of any one of clains 34 through
49 to the animal. - 205

41. The compound or salt of claim 35 wherein X' is -O-

42, The compound or salt of claim 36 wherein R, is selected from the group

consisting of hydroxyphenyl and (hydroxymethyl)phenyl.

43. The compound or salt of any one of claims 35, 36, and 39 through 42 wherein n is
0.

44, The compound or salt of claim 36 wherein m is 0.

45. The compound or salt of claim 36 wherein m and n are both 0.

46. The compound or salt of any one of claims 34, 36, 42, 43 as dependent on claim 36

or 42, 44, and 45 wherein Ry, is tetrahydo-2 H-pyran-4-yl.

47. The compound or salt of any one of claims 35, 37, 38, 39, 40, 41, and 43 as
dependent on claim 35, 39, 40, or 41 wherein R; is tetrahydo-2 H-pyran-4-yl.

48. The compound or salt of any one of claims 34 through 47 wherein R, is selected
from the group consisting of methyl, ethyl, n-propyl, #-butyl, cyclopropylmethyl,
methoxymethyl, ethoxymethyl, 2-methoxyethyl, hydroxymethyl, and 2-hydroxyethyl.

49. The compound or salt of claim 48 wherein R; is selected from the group consisting

of n-propyl, n-butyl, methoxymethyl, ethoxymethyl, and 2-methoxyethyl.
50. A pharmaceutical composition comprising a therapeutically effective amount of a

compound or salt of any one of claims 34 through 49 in combination with a

pharmaceutically acceptable carrier.
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51. A method of inducing cytokine biosynthesis in an animal comprising administering
an effective amount of a pharmaceutical composition of any one of claims 1 through 33

and 50 or a compound or salt of any one of claims 34 through 49 to the animal.

52. A method of treating a viral disease in an animal in need thereof comprising
administering a therapeutically effective amount of a pharmaceutical composition of any
one of claims 1 through 33 and 50 or a compound or salt of any one of claims 34 through

49 to the animal.

53. A method of treating a neoplastic disease in an animal in need thereof comprising
administering a therapeutically effective amount of a pharmaceutical composition of any
one of claims 1 through 33 and 50 or a compound or salt of any one of claims 34 through

49 to the animal.
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