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Field of the Invention This invention relates to i m dazopyridine
conpoynds that have substituted amne 5 functionality at the

1- pos Bi#619%nd t o pharmaceutical conpositions contai nPEGUSALHE1S
conpounds. A further aspect of this invention relates to the use of
t hese conpounds as i mmunonodul ators, for inducing cytokine

bi osynthesis in aninmals, an&lﬂsﬂhtfﬁblmmmfxmrﬂme@f di seases,

i ncluding viral and neopl astic diseases. 10 Background of the

I nvention The first reliable report on the

1H i m dafiglddefthe Iuyention i ne ring system Backman et al., J. Og.
Chem 15, 127 1284 %19%0 descri bes the synthesis of

1- ( 6- met hoxy- g BYPHERT ?t%ﬁ)tozm tawyndingicomperadothat Imve pubstittsiaménef or
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synt hesi -
Y Tor o bRy RO B Mbucing oytoking bigssatepiyin wininanddn e poxenics
ant i convdidesms inelnding airaliand Acplikay diggent . Al so, Baranov et al., Chem
Abs. 85, 94362 (1976), have reported several ,
2- oxoi m dazo[ 4, 5-c] qui nol i nes, and Berenyi et al., J. Heterocyclic

Chemn 1333(:&@311&51191«3(1%9&%3 have reported certai n 2- oxoi m dazo[ 4,5
20 c] qui nol 1 nes. aln i m dazo[ 4, 5-c] qui nol i n-4-am nes and 1-
and 2-subst i (LB &t avénableaqnov@g thet Hénmdazumﬁe]quatoame fingisydte Bhcknusef ul

as anti al | at or These
are des\(ﬁ {Ibgﬂg&gﬁnﬁt er ?Qlﬁ.hlg%'l‘ kﬁgg)r%g?rg’ﬁf &ﬁgg&ﬂ @ IS“Y
4. 698, 34BnoUngPY-nET1- 1H—1®ﬁ<fa,19ﬁﬁ-c}6ulﬂﬁﬁw33@osﬁbl3'ﬁ@e &% anﬁﬁﬂanal

5, 389, 6 |nco orated herein by reference.
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5,446, 153; 5, 494, 916; and orrpou CI’I

these p&PHERYE dofzr{dtplmwl)emlhwwmmwr@q@mc s upmselbleat the
ot as, - SeeefaceLn Ao dhhy A IR a!“@%eﬁ@é?f?@%n
descri b&®76) hpereportsd; sgmalémowiﬂm[ﬂﬁfsmﬁmohnes, and Berenyi et al., J.
Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-0x01m1dazo[4,5-
20 clquinolines,

Certain 1H-imidazof4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodilators and
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338;
4,698,348; 4,929,624, 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are

25 incorporated herein by reference.

Substituted 1H-imidazopyridine-4-amine compounds useful as immune response
modifiers are described in United States Patent Nos. 5,446,153, 5,494,916; and 5,644,063.
The compounds described in these patents do not have amine containing substitution at the
1- position. Certain IH-imid'azo[4,5-c}quinolin-4-amincs that have amide, sulfonamide,

30 and urea functionality at the I-position are described in PCT Publications WO 00/76503,
WO 00/76518 and WO 00/76519.
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PCT/ US01/ 46915 Despite these recent discoveries of conpounds that
are Ugefgdhe i mmune response nodifiers, there is a continuing need
for conpounds that have the ability to nodul ate the i B&FAS01/46915
response, by induction of cytokine biosynthesis or other nmechani sns.
5 Sunmary of : I have found a new cl ass of conpounds
that are Ltly;eff E):a&il{ne ﬁ%%@ﬂﬁ%ﬁ%ﬁﬁﬂ compoyrds thai ars usefuhasdmmnk sesponse
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conpoundsg_t hat have subst_igtqtijt edﬁgﬁmg@nﬁgﬁg@%ge{@é@ rf“?f@]ate the

1- posi t i SAPURGTESRANSH Y ieditctiopefctrioline didseahesisaw pthet Mmebignissel Ul

i nducers of cytokine biosynthesis are defined by 10 Formula (1),
which is described in nore detail infra. Fornula (1) is as follows:

(1) %15 wBwmmany ¥f the InFentith, R2, R3, R4, and Its are as defined

herein. The gunfi?s $f For{mla (1) are useful as inmune response
modi fiers due" 4 T 1PENE 2 AV Flassofcgmpennde thatare ukefuldn bidosiyptheldns and
ot her wi sigiosyathi¢kiaiatiib@ls MEHRGinbES when.admnistered to
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r esponsiwiga 20.in the | ne response. The i nvention
further I?g%/?a elsjb(é p ?&?}iggogﬁet‘fsgg‘f m@B‘fﬁSsd%f:CgﬁngWg brosyithesi angydafined by mune
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bi osynthesis in an animal, treating a viral inféction In an aninal,
and/or treating a neoplastic disease in an aninmal by adm nistering
a conmpound of Formula (I) to theygnimal. 2.5 In addition, the

i nvention provides methods of synthesi zi ng the conpounds of the

i nvention and internedi ates uge LN the synthesis of these

conmpounds. 2 31 MAR ?005 WO 02 04 \BGHZUSOl/ 46915

15 wherein X, Y, Z, R}, Ry, Ri R; and R; are as defined herein.

The compounds of Formula (I} are useful as immune response modifiers due to
their ability to induce cytokine biosynthesis and otherwise modulate the immune fesponsc
when administered to animals. This makes the compounds usefu! in the treatment of a
variety of conditions such as viral diseases and tumors that are responsive to such changes

20 in the immune response.

The invention further provides pharmaceutical compositions containing the
immune response modifying compounds, and methods of inducing cytokine biosynthesis
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in
an animal by administering a compound of Formula (I) to the animal,

25 In addition, the invention provides methods of synthesizing the compounds of the

invention and intermediates useful in the synthesis of these compounds.



Det ai | ed Description of the Invention As mentioned earlier, wedhd¢A8 2005
found that certain conpounds induce cytokine biosynthesis and
nodi fy the i mmune response in aninmals. Such conpounds are
repr eweneadidsy Fornula (1) below 5 N R2 "N | R N Y-gcBusoffweid )
10 15 20 25 wherein X is al kylene or al kenylene; Y is -CO, -CS-,
or -S2-; Zis a bond, -0-, -5-, or NRS-; R is aryl, heteroaryl,
heterocycbﬂhuecﬁnéscﬁgtiaﬁhwheqmg,aogo al kenyl, each of which nay be
unsubstituted or substrtute One or nore substituents
i ndependent | y ASanaioar qaglisg W%avg fomg thaperriait qompouids induick ytokine
;:f/llc Ikggly L;/tit?s'yﬂé_i%é}% ﬂ?;/rﬁ&hﬁ; & thune réﬂ)%s%rix? Sl Such csolﬁ%sohll-n}s Yed
represented by Formula (1) below:

5

wherein X is alkylene or alkenylene;
10 ) Y is —-CO-, —CS8~, or -SOs—;
Z is a bond, -O—, -S—, or ~NRs—;
R: is aryl, heteroary), heterocyclyl, Cy.20 alkyl or
Ca.20 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:
15 -alkyl;
-alkenyl;
-aryl;
-heteroaryl,
-heterocyclyl;
20 . -substituted cycloalkyl;
~O-alkyl;
-O-(alkyl)o.i-aryl;
~O-(alkyl)o.s-heteroaryl;
-O-(alkyl)p.;-heterocyclyl;
‘25 -COOH;
-CO-0-alkyl;
-CO-alkyl;



-O(alkyl)o-,-aryl; -O(alkyl)o_| -heteroaryl;

31 MAR 2085

-O (alkyl)o_1-heterocyclyl; -COOH, -CO O alkyl; -COalkyl; 3 31
MAR 2005 WD 02/46194 PCT/ USO /46915 5 10 15 20 25 30 -S( O o0-2

- al kyIWO4B#a@pb-2 - (al kyl)o-I-aryl; -S(0Qo.2 -(alkyl)o-pchgéfseasY! ;
-S(00.2 -(allyl)o-1-heterocyclyl; -(alkyl)o-,-N(Rs)z;
-(alkyl)o-t-NRs-CO- O al kyl; -(alkyl)o-1 -NRs-CO al kyl ;

- (al ky))o-, - NRs- CO- aryl ;S(Oyfzadiky] ) 0. 1 - NRs- CO-heteroaryl; -N3;

- hal ogen; -hal oal kyl; -hal oal koxy; -CO hal oal kyl ;

- CO hal oal koxy;

10

15

20

30

-S(O0)p2—(alkyl)o.;-aryl;
-5(0)o.2~(alkyl)o.i-heteroaryl;
-S(0)o2 —(alkyl)o.1-heterocyclyl;
~(alkyDo--N(Rs)z;
-(alkyl)o.1-NR5-CO-O-alkyl:
~(alkyl).;-NRs-CO-alkyl;
~(alkyl)o.;-NRs-CO-aryl;
~(alkyl)y.;-NRs-CO-heteroaryl;
-Na;

-halogen;

-haloalkyl;

-haloalkoxy;

-CO-haloalkyl;

-CO-haloalkoxy;

-NO3;

-CN;

-0OH;

-SH; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;

R; is selected from the group consisting of:
~hydrogen;
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alky! or alkenyl substituted by one or more substituents selected

from the group consisting of:

ST



-NO2; -CN, -OH; -'SH; and in the case of al kyl, alkenyl, and 31 MAR 2005
het erocyclyl, oxo; Rz is selected fromthe group consisting of.
- hydrogen; -alkyl; -alkenyl; -alkyl-0-alkyl; -allyl-S-alkyl;
- al kyM®@OZ#6}94  -al kyl -S-aryl; -alkyl-O alkenyl; -algetussiisess
al kenyl ; and -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of: 4 31 MAR 2005
WD 02/ 46194 5 10 15 20 PCTI UBatt/ 46915 -OH, - hal ogen; N(RS)2;
-CO-N(RS)2; -Cs- N(_R5) 2, - S-gglagNe%BS) 2;

-N(Rs)z;

-CO-N(Rs)2;
5 ~CS-N(Rs)z;

-502-N(Rs)2;

-NR;-CO-Cyjp alkyl;

NR;s-CS-C).10 alkyl;

: -NR;s- 8O;-Cy.1p alkyl;

10 -CO-C.19 alkyl;

-C0-0-C.jp alkyl;

N3,

-aryl;

-heteroaryl; -
15 : -hetérocyclyl;

-CQO-aryl; and

~CO-heteroaryl; _

R3 and Ry are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and

20 each R; is independently H or Cy.1p alkyl;

or a pharmaceutically acceptable salt thereof.

Preparation of the Compounds

Compounds of the invention can be prepared according to Reaction Scheme I
25 where Ry, Ra, R3, Ry, Rs, X, Y and Z are as defined above, Bn is benzyl and R’ is alkyl of
one to four carbon atoms, perflioroalkyl of one to four carbon atoms, phenyl, or phenyl
substituted by halogen or alkyl of one to four carbon atoms.
In step (1) of Reaction Scheme I a 3-nitropyridine-2,4-disulfonate of Formula X is
reacted with an amine of Formula R;-Z-Y-N(Rs)-X-NH, to provide a 3-nitro-4-
30 aminopyridine-2-sulfonate of Formula XI. Due to the presence of two sulfonate groups
| that could in principle be displaced, the reaction may provi‘de a mixture of products that

can be readily separated using conventional techniques such as column chromatography.



“NR5-CO-C-10 alkyl: -NR5-CS-Ciao alkyl; -NRS- S02-Cl-lo al kyfl1 MAR?UES
-COCl-10 alkyl; -COOC1-40 alkyl; -N3; -aryl; -heteroaryl;
heterocyclyl; -COaryl; and -CO heteroaryl; R3 and R4 are
[ ndepwmlemdlyt selected from the group consi sting of al WTNS}?@*‘%QV'
hal ogen, al koxy, am no, al kyl am no, dial kyl am no and alk ;
each R5 is independently Hor Cl.10 al kyl; or a phar maceutlcal |y
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the inve |on can be prepared according to Reactio

wher e R1,Fogpulaggin agitabigsolyent yuchng dighlaromegtmnel o the présabeus tefiary isk I
benzyl. a r carbon erfl uoroal ky
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ReaC|onShe prldln 2,4-disul fonate of Formula X is
reac% ed W erg ﬁﬁ'l“ﬁged Rﬁsrﬁe produets;) 3-Mitspmyridine gilodisuléonates
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presence of two sul fonate groups I'n princr
di spl acedndsia ¢ahdy. Soﬁatwﬁg‘lopﬁdéﬁ,&@ @dﬁhmﬁnr@ccn‘clpddﬁbmhs that can

echni
chr omat ogy aphy 8 oA B ENER 05 3R SR iRy FEe e i Formila
reacti ong‘ilss prasddeyiibdibercataniiedtoquivideys Bdidengladiso-amtApyiidind-Shsbf On
of g co ”EBHma RII. The reaction is carried out by combining a compound of Formula XTI,

dibenzylamine, and a tertiary amine such as triethylamine in an inert solvent such as
benzene, toluene or xylene and heating the resulting mixture.

In step (3) of Reaction Scheme I the nitro group of a 2-dibenz3}lamino-3-
nitrop}q'idin-al-arhhw of Formula XI1 is reduced to an-amino group. The reduction is

15 preferably carried out using NiB; which is generated in situ from sodium borohydride and
nickel chloride hydrate in methanol. The reaction is preferably carried out at ambient
temperature.

In step (4) of Reaction Scheme I a 2-dibenzylaminopyridine-3,4-diamine of
Formula XIII is reacted with a carboxylic acid or an equivalent thereof to provide a 4-

20 dibenzylamino-1H-imidazo[4,5-c}pyridine of Formula XV. Suitable equivalents to
carboxylic acid include orthoesters and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid
or equivalent is selected such that it will provide the desired R, substituent in a compound
of Formula XV. For example, triethyl orthoformate will provide a compound where R; is
hydrogen and triethyl orthoacetate will provide a compound where R; is methyl. The

25 reaction can be run in the absence of solvent or in an inert solvent such as toluene. The

| reaction is run wifh sufficient heating to drive off any alcohol or water formed as a
byproduct of the reaction. Optionally a catlayst such as pyridifze hydrochloride can be
included.

Alternatively a compound of Formula XV car be prepared in two steps by (a)

30 reacting a diamine of Formula X1 with an acy! halide of formula R,C(O)Cl or R,C(O)Br
to provide a compound of Formula XIV and then (b) cyclizing. In step (4a) the acyl halide

15 added to a solution of the diamine in an inert solvent such as acetonitrile, pyridine or



Formula X in a suitable solvent such as dichl oronethane in the3‘I MAR 2005
presence of a tertiary amne such as triethylamne. As the
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conpound of Fornmula XV. For exanple, triethyl orthoformate wl|l
provi de a conpound where R2 is° hydrogen and triethyl orthoacetate
w Il provide a conpound where R2 is nethyl. The 25 reaction can be
run in the absence of solvent or in an inert solvent such as
toluene. The reaction is run with sufficient heating to drive off
any al cohol or water fornmed as a byproduct of the reaction.
Optionally a catlayst such as pyridine hydrochloride can be
i ncluded. Alternatively a conpound of Formula XV can be prepared in
two steps by (a) 30 reacting a diamne of Formula XIIl with an acyl
halide of fornmula RRC(OC or RRC(OBr to provide a conpound of
Formula XIV and then (b) cyclizing. In step (4a) the acyl halide



is added to a solution of the diamne in an inert sol vent suchzlly’iR 2005
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HR2 (4a) N(Bn)2 (5) NNR2 s- /}JRZ R N PCT/US01/ 46915 31 NhRMAR 2005
2005 WO 02/ 46194 PCT/ USO01/ 46915 Conpounds of the invention can be
prepared according to Reaction Schenme Il where RlL, R2, R3, R4, RS
and Xwar@as4def i ned above, Bn is benzyl, BOC is tert- PCT/US01/46915

but oxycar bonyl and Wis O or S. In step (1) of Reaction Schene |1

the am ne protecting groups of a 1H 5 i m dazo[ 4, 5-c] pyri di ne of

Formul a XVI ar@omsmnmdsest thoinpérion @n Be prkparddl adectOng tPReaeligyy Séidino g Of
Formula R Prg;nei{aﬁl ﬁh,:&so' g#}l on g% a conmpound of Formula XVI in a
sui t abl e EB7G Eias e Redds a8 Srite pdfebinpdhovr.Bu s berash B tfi £ 1 i
acid at apiih:80irbbSINRR] M 4 CPor S. Conpounds of Formula XVI can be

prepared usi ng{ the synthetic nethod described in Reaction Schene I.
In step (1) a lrstpfh)oiResrianSchimeld thnamanofirstectogerags of ¢ h7an ani ne

of 1Q for. ~NRSy: X . 2-4 are,then.carrjied..ou S
desc?i bed‘mg 323@9?@9%?%%% #fogn ﬁ?gﬁlﬁﬁffn}% G‘E&PM‘% W'IW@%“" S a
subgenus dpyridimennilFarmiila Il Praemply(aX@)utioh oReadipotni ShemelaX VI ida
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Formula XVII' which 15 is a subgenus of Formula I. The reaction is
pr ef er ablReaetign Schame |t Insfep{dts Ag-diswtfonass of Fornile & id ecapted aithdin amine of

ol ot B N ST A e el s Bencipd S W P
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e ot (O e AR bR e 1S BRA lrly
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R1- 15 is a subgenus of Formula I. The reaction is preferably carried out by adding the acid
chioride or acid anhydride to a solution of a compound of Formula II in a suitable solvent
such as dichloromethane or acetonitrile in the presence of a base such as triethylamine.
The reaction can be run at a reduced temperature (0°C) or at ambient temperature. The
product or 2 pharmaceutically acceptable salt thereof can be isolated using conventional
20 methods.
In step (2b) of Reaction Scheme II, a 1H-imidazo[4,5-c]pyridine of Formula II is
reacted with an isocyanate of formula R-N=C=0 or with an isothiocyanate of formula R;-
=C=S§ to provide a 1 H-imidazo[4,5-c]pyridin-1-y] urea or thiourea of Formula XVIII
which is a subgenus of Formula I, The reaction is preferably carried out by adding the
25 isocyanate or isothiocyanate to a solution of a compound of Formula II in a suitable
solvent such as dichloromethane at a reduced tcn{peraturc {0°C). The product or a
pharmaceutically acceptable salt thereof can be isolated using conventional methods.
In step (2¢) of Reaction Scheme 11, a 1H-imidazo[4,5-clpyridine of Formula II is
reacted with a sulfonyl chloride of formula R;-S(0);Cl or a sulfonic anhydride of formula
30 R,-8(0);08(0):-R,; to provide a 1H-imidazo[4,5-c]pyridin-1-yl sulfonamide of Formula
XIX which is a subgenus of Formula I. The reaction ié preferably carried out by adding

the sulfonyl chloride or sulfonic anhydride to a solution of a compound of Formula Il in a



N=C=S to provide a | Himdazo[4,5-c]pyridin-l-yl urea or thi oud MABfZBGS

Formula XVIII which is a subgenus of Formula |I. The reaction is
preferably carried out by adding the 25 isocyanate or isothiocyanate
to a Y46 of a conpound of Fornmula Il in a suitabl ecriaoyatds

such as di chl oronet hane at a reduced tenperature (0C). The product

or a pharnaceutically acceptable salt thereof can be isolated using

o PPl 1Bengiic00f PRAHRH s vidtylymine,

chi ori de ol Faton B bt g?%ﬁ)’f@f“ﬂe ceafe GRCd ona Bpdientdempératiucs: rittiea -

30 RI - S( Qroddst @3 pHarmadcugivatly bebeptabib ki b H820kh 4 2 g0 Jepd

sul fonam'rgeeth%{s Formul a XI X whi c% is a subgenuéegsp%?{{ﬁhgﬁowen%ﬂ'@l
reaction 1s eferably carried out by adding the sulfonyl chloride

_or sflfonic anhydride to a sol uti £ 0 nd of ‘Fornmula Il in a
9 31 MAR 2005 WO 02/ 46194 PCTI USO%&%‘@OI@%WHE%I e solvent such as

di chl oronet hane in the presence of a base such as triethylam ne.

The reaction can be Ngj},) at a reduced tenperature (0C) or at anbient

tenperature. The preducét or a pharmacgytically acceptable salt

t hereof can be isol met hods. 5 Reaction
Scheme Il N ~ -R | XV111 Conpounds of

NISing c nventi
PN
| Ni)>® R | N

the invention car; repar ed acco% ction Schene 111 10
where R1, R2; R3, R4l RXand X are as|def)ned above.
N R, |
/ ™ 4 NH
XVI Ry BOC T R/

5
/23) ‘ I (2b) \ (2¢)
NH

NH, X . NH,
N™ Y% NN N
L N>_R2 | >R, N T SR
R3 b R3 l}l R == N 2
* N 0] 4 N R Uiy
% /N W * N~
R, HN XIX o ™
R1

Compounds of the invention can be prepared according to Reaction Scheme III
10 where Ry, Ry, R3, Ry, Rs and X, are as defined above.

In step (1) of Reaction Scheme 11l a 1 H-imidazo[4,5-c]pyridine of Formula II is
reacted with a sulfamoyl chloride of formula R;-N(R5)S(0)2Cl to provide a 1H-
imidazo[4,5-c]pyridin-1-yl sulfamide of Formula XXI which is a subgenus of Formula I,
Preferably the sulfamoyl chloride is added to a solution of the compound of Formula II in

15 a suitable solvent such as 1,2-dichloroethane in the presence of a base such as
triethylamine. The reaction can be run at an elevated temperature. The product or a

pharmaceutically acceptable salt thereof can be isolated using conventional methods.,

10



In step (1) of Reaction Schene |1l a 1Him dazo[4, 5-c]pyridi ne33;fMAR 2005
Formula Il is reacted wwth a sulfanoyl chloride of formula

Rl -N(R5) S(O)1C1 to provide a 1H imdazo[4, 5-c]pyridin-1-yl

sul f a¥iOdR/46194For nul a XXI which is a subgenus of For mul pctase1/46915
Preferably the sul fanoyl chloride is added to a solution of the
conpound of Fornmula Il in 15 a suitable solvent such as

1, 2-dichl or nce a base such as triethylam ne.
The reacti o(r%ﬁltggﬁﬂge& ulPaé’?’ %ﬂ eq“&}]é?éﬂ %%E%B?ﬁ%"ﬁﬁlé"mﬁéﬂpﬁ%@ﬁct or a
phar rraaea.mngallHyHﬁJdB@qua&]bﬁcﬁﬁé ¢f Hobfw18 OlfwiBitdn1 MEy1 cRRkAd & % yﬁ%tg%
conventi.onal E ci 10, 31 MAR 2005 WO 02/ 46194 PCI/ US %

Al t er naft \9@1’1{?11}103’ ghiorids of Fogmulrdvandhontb) nmﬂntgéhqwéﬁ@mpebbhmdam
steps h afrdde of [ YL AL 0e .0

“with sul furyl Tﬁﬁ%&%l@??&bﬁé%ﬁtﬂﬂg%ﬁﬁeéa&lﬁ et uf?rgn%mft mfll ?gﬁe of
Fo? mul éﬂb(ROWdulfﬁmhcl(lmderledwhlmgn&iﬂhme g :fodutmmlof@hﬁﬁﬂpdﬁld\lwfl*‘l?nmﬂd’lII '

am ne H. L the reactign can be

carri e @ F‘“’E‘l’”"gaﬁ n%m;?%%’ 38‘#"3 ! ﬁ'%g" '?ﬁlil)’:’f"{‘ill"}?r @ﬁlr?ﬁﬁfl%‘slpwfefabh’

di chl Orcammdi btaraea taﬂu&d&&hpﬁrhlﬁfh (018°@). TR afedr tf@édﬁﬁloﬁ id cl.ompilé?e thae
presence of 1. equi Vahgdinlt of 4-(di nmet hyl am no) pyridine. The ‘reaction

i's pref@FiH Frgaran begligyed g’cw%lmrtéé}@i’é@ﬂt teEpgratzg. ufresigp (18)3) solution
Opt i on@bhtyininghleGhivalBRs BER|- MR IaRd 39 s (}Iﬂﬁet{%ﬁﬁlﬁe n mxture can

be allowed to warmto anbl ent " tenperature. asolutlon

ctht ai Hichipromeskage ecadden © the remptionniS)H feomuls2p i The eattionad

trleth}eqm i:ﬁ&], e dto.the r actlon xture
froms ep H}FSM e (r;{e%c}td ?‘%ﬁq%&%r&(éﬁgﬂd@wﬁpgq%ar% ar’&‘l‘ceﬁt"‘rghﬂuced
t enper atagplabl¢ saBimyeolTtae bp isothtausing canehadrabmetholical | y accept abl e
salt thereof can be isol ated using conventional nethods. Reaction

Scheme 11l 15 XX R4 4 R5 NoSO 0 'd 11
Reaction Scheme III
15
NH, NH,
NN 1a N
[ = \>_R2 ( )’ ‘\i D \>—R2
R N R Z N
X ? X
R4 /NH R4 f‘\l .0
| Rs Ry .z87
‘ XX 0" e
l {1) : /
(1b)
NH,
NN
PR’
R; 2
R
! ILIRS
|
XXI 0=‘S=0
"
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31 MAR 2005 WD 02/ 46194 PCT/ USO1/ 46915 Conpounds of the inventd biAR 2005
can be prepared according to Reaction Schene IV where Rl, R2, R3,

R4, R5, and X are as defined above and BOC i s tent-butoxycarbonyl.

I n st %0 02461 Reaction Schene |V a 2, 4-di hydroxy- 3- ni t-grioi/fédhe of
Formula XXII is chlorinated using conventional chlorinating agents

to provide a 2,4-dichloro-3- 5 nitropyridine of Formula XXII1.
Preferably a qun f.Formul a |1 is,conbj,ned with phosphorous
oxychl ori de gﬁ%ﬁﬁu gf gﬁ‘?‘e W%%“%%@ ﬁ?ﬂﬁ?&?&%&%@!‘%ﬂ&tﬁ’ &s95tioa SelasnetV

For mul awikXielR;aR£ R ToWR;, ahd Xoird gy defieadatofe haeBbEYs QH%%XSP&H}&{BEQ

known synthefic nethods, seﬁ?for exgggl e, Lindstom et ., U.S.

Pat ent No. 5,“45%’,(1)3 ReaefianReheras BY a hydspxyeFtnitopyrading of Forulast ep
(2) of RearkikRBn ' -3-niiro i di ne. For mul a
X1 s r%a@? gd W t égﬁngerﬁgi 3%1 g%ﬂ%mc]ﬁ{?gIage%-pﬁ%%%ﬁwﬂ?%gbvi de
a 2- chl witrep@idineg afifopywla DA, Bfeférablyalcam}iing. of Foenul£ X311 i@ BorhBined

pr ef er ' by, addi_n am to a_sqlution of a
Comound tPERRER i 58t SamiZiavarms sutromsineret

di met hyFéronmexkHerd inovhand bbeRRERbOTeadilyl S drd VsirR KnbEm SHkkiRS
triethyl e. (15’5 I n qugfia%?’) of Reaction Schenme 1V a

2- chl or‘E')“iz’i@9 t S APRAPEP sterg ehall &-Sotiatent No. 5448058 @ndvibe refplences| t o
provi decigd Srefdih I O- 2- phenoxypyri di ne of Fornul a XXV. Phenol is
reacted with sodium hydride in a suitable solvent such as diglyme to
f dPm t he phdnsRp ¢B.of Reasiop Selrmne WYen 2.4-dichbmo-Besizdpyrdiat ofForahubyaXed

t enper & L f e8] V. 20 1 tep (4) of
React | o el of IR R ORI S i e PR v s

r educechitrepypidineiod Eommt: MIVioTRe ehetivaxypyforably@redd Ju0 by idin iy -

Pr ef eraal?]llixmotahe1 redgct ion i @ flgr r{;\fd)g‘gﬁt‘ usi ng a conventi onal

het er ogencols NyHPBFeaSPRtnd gt b Lhthingsumtglaeqivrmhsush aeMdbon or
pal | adi dimethpifaratabide in TheréRaidfatertiag at@R/eeh sXkkgyRaimRar ried out
o?sa Pan apqarat &3 i.Ln a suitable solvent such as 15Sopropyl alcohol
or>t ol uene. [2#ep 3 of Beactiay Sefremady @ 3-elorachwitrepyiriding of Formula XXIV is

3- am NGeztdaha ey Wi fa . EQr AL bt a .
car boxylic aci g O?Mglr)lgie(_’ggif\%gl :Eﬁ{; t hgirlé }?%h%?i{)@ﬁﬁ‘gggcﬁ'pﬂéeﬁ%@&% H
i m dazdpartedthgserding hysdeide fn asyitabie solvant sushias diglyenectq dorvadhe phenokide.

car boxy L6 I t e and 1. .1 -dial koxyal kyl
SR g

20 In step (4) of Reaction Scheme IV 2 3-nitro-2-phenoxypyridine of Formula XXV is
reduced to provide a 3-amino-2-phenoxypyridine of Formula XXVI. Preferably, the
reduction is carried out using a conventional hctcrogeneousIhydrogenation catalyst such as
platinum on carbon or palladium on carbon. The reacﬁon can conveniently be carried out
on a Parr apparatus in a suitable solvent such as isopropy! alcohol or toluene.

25 In step (5) of Reaction Scheme IV a 3-amino-2-phenoxypyridine of Formula XXVI
is reacted with a carboxylic acid or an equivalent thereof to provide a 4-phenoxy-1H-
imidazof4,5-c]quinoline of Formula IV. Suitable equivalents to carboxylic acid include
orthoesters, and 1,1-dialkoxyalkyl alkancates. The carboxylic acid or equivalent is
selected such that it will provide the desired R substituent in a compound of Formula IV,

30 For example, triethyl orthoformate will provide a compound where R; is hydrogen and
trimethy! orthovalerate will provide a compound where R; is butyl. The reaction can be

run in the absence of solvent or in an inert solvent such as toluene. The reaction is run

12



selected such that it wll provide the desired R2 substituent 30 MAR 2005
conpound of Fornmula IV. 30 For exanple, triethyl orthoformate wl|l
provi de a conpound where R2 is hydrogen and trinmethyl orthoval erate
wi || POR4E4a conpound where R2 is butyl. The reacti orCctAs0h€s915 UN

in the absence of solvent or in an inert solvent such as toluene.

The reaction is run 12 31 MAR 2005 WD 02/ 46194 PCT/ US01/ 46915 with

ypr oduch hsPRRIcPReatife 8 4k B o AU o8 gl B ROl Pyt o ne
hydr oc 3 Ir@cititde Qptioniidy & cat:td_tlys:tenbh a&lp?ﬂdiﬂ%h&c#t@ié%ﬁd% }cﬁpbéxﬁx%}lugﬁpt Ee |
carrieda ou | reactl.ng a, conmpoun o1, rormul a W an acy
hal i de of f o‘%ﬁfﬁ%&’ﬁg’e@@ (3R boaries) Bt by fyreasiing 4 qompoundefiFermga | n

5 part (OIVItWith eyl bk Qﬁfdnﬁuﬁ@@fb)bf’om%gb}ﬁﬂ ols ﬂf%fé (i%p@@ﬁﬁ?ﬁ# d of

_ Forgul a XXy in an 1nert sol vent such as acetonitri or
di chl or Bifethiamacy! hplideis addeddma selutidnef e zpmpachded Fornatlz X3V ieah inert

t enpera ] 0 t _of  par i) J.s heated.i

oyt i nectitsief apaiclantibte, b PhRilioraRbnpl (Tt el bp Sised oy e
L rom a éf@n}bmwmranﬁzr I;maat (ii_)/thbmqﬂna\tifﬂg () is beated in pyrigine.

- phenoxy- i zal 4, 5:clgui nol.ine of Fornula V. Preferably a
sol ution of %sggﬂ@oq%[rﬁlea%qon}%ﬁm? 3-9‘%9{3 group Isramp eddmy & pampotndiofis

di chl or BereiuhdVeto ipfovidd £phédx il Hhimbidai-5 [l Bom ' 5,1"% WV
hydrochl oric a |0<|I1I) e;,tl a rgedu?gd tglfrgeé[g#u{)@sﬁ?%ieggp -'o?reﬁsé%é ion
Scttenme *fi?“&mﬂ-ﬁgﬁéwammdwfiFﬁvM%‘{ in Gsuithbje solwdnt secha dickloramettand/isi s

convert gg ieh . i m V2 inolin-l-yl sulfonam de
of For rrultetéliq"\r}léh tﬂlgpﬁggﬁ% a%rgdﬁg%ﬂ g‘?n%sr{%ea%ld%g?édglfcdﬁglgl:f?r%{%ﬁ‘ Schenme H.
15 In step (Bytep(7IREERsrétion SEhéran®/ 4 ¥phenoxy-1H-imidazo[4,5-c]quinoline of

4- phenopys, i 5-¢] qui nol.i.n-1.- vyl | f onam de of Fornula Vi
i s am nat ehﬁt\gmﬁgﬁﬁ €192 gipgﬁ?%&lllﬁ}rq‘ﬁzﬂgz%ﬁﬂ}'@g’é‘}'& ! $ifongruidg of)|

sul f onalriraelad/T usmg ke metkbXoMtérCiic) of RRaGidR@RRsSe Bf Formula |. The

reaction can_be arcied, oyt. by combining a conpound of Fornula Vi

wi Bh amon; ORFER 6P 4 Repdtion Schemely 4-phppexahd-imideesldg-asudingl -yl The

pr oduct suifonamnifd\6f FoR@al VIGa kintha®R$E plodak § 45@liko-1 B8] r he

i sol ated usjng conventional mst_hodgg0 13731 MAR E‘Eﬁ%\ﬁé%ﬂ@%’é‘g
I-yl sulfonamide of Formula XIX which is a subgenus of Formula . The reaction can be

carried out by combining a compound of Formula VI with ammonium acetate in a sealed

tube and heating (~150°C.). The product or a pharmaceutically acceptable salt thereof can
20 beisolated using conventional methods,

13



PCTI USOl / 46915 Reaction Scheme IV G R4 XXI | XXI11 NH R3r' Y3 LifaR 2005
XR /N XXV 4 NR5 BOCR5 \BOC (6) O (7) NN~-r-N VI 5 The invention
al so provi des novel compounds useful as internediates in the

synt h¥ 82/4194 he conpounds of Fornula |. These inter negicgh®pi14aME
structural Formulas (11) - (VI) described in nore detail bel ow.

14 31 MAR 2005 WD 02/46194 One class of internedi ate conpounds has

Formula (11): NH2 PCT/ USO1/ 4691&&&%%038(: %m]é V20 25

N C‘T E:o" (1 i 9: . § 8
| P : . l\} = o] (2) ]\{ el
Ra OH Rs Cl R3 o 'I\lH
R, R, R, ?'(
XX XXt XXV e Mgoc

0
O o 0
NN (5) NH N
I P :\>'Rz N] N R '\} o
R3 '}l ’ -R = NH -
8, X Ly LY
+ N YR R )l<
IV RZ N XXVI N XXv N
_ s BOC R{ “BOC R{ “BoC
Qv Q
Q o NH,
NN (7 XN
L R =0 T YR, BN
R N 2N ' = 2
3 1 R ) N
X X Tk
R, /NH R, !l] o R, (
v R¢ VI RZ.S7 XIX g0
[0 MERN 50" \
R R,
5 The invention also provides novel compounds useful as intermediates in the

synthesis of the compounds of Formula I.- These intermediates have structural Formulas
(II) - (VI) described in more detail below.



wherein: X is alkylene or alkenylene; R2 is selected fromthe §idehB 2005
consisting of. -hydrogen; -alkyl; -alkenyl; -alkyl-0Oalkyl;

-al kyl -S-al kyl; -alkyl-0-aryl; -alkyl-S-aryl; -alkyl-O alkenyl;

- al kyWEBo2/inenyl ; and -al kyl or al kenyl substituted bBPcQ‘?@sogh J1er e
substituents selected fromthe group consisting of: -OH, - afogen;
-N(Rs)2; -CONRs)2; -CS-N(RS)2; -S02-N(R5)2; -NR5-CO Cla0

al kyl; - NRSACS- O al kyl: 15 31 R 2005 WD 02/46194 5 10 15

PCT/ US01/ 469?%88 9'%??@?%6‘5‘1%3@ gmpPRRds-has Fegmpda (IB: o) ky| :

NH,
NN
l \>—R2
Z N
R; )!<
R, !
NH
R/
(i)
3
wherein: X 1s alkylene or alkenylene;
R; is sclected from the group consisting of:
-hydrogen;
-alkyl;
10 : -alkenyl;

-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-afkyl-S-aryl;
15 ~alkyl-O- alkenyl;
-alkyl-5- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of: |
-OH;
20 -halogen;
-N(Rs)a;
-CO-N(Rs);
-CS-N(Rs)s;
| -S02-N(Rs);
25 -NR5-CO-Cy.yg alkyl;
-NRs-CS-C.10 alkyl;

15



COOCGC _io alkyl; -N3; -aryl; -heteroaryl; -heterocyclyl; 31 MAR 2065
-COaryl; and -CO heteroaryl; R3 and R4 are independently sel ected
fromthe group consisting of alkyl, alkenyl, halogen, alkoxy,

am noWQd¥46t$dmi no, di al kyl ami no and allylthio; and ea%ﬁfsog/ﬁam

i ndependently H or Cyio alkyl; or a pharnmaceutically acceptable salt
thereof. Another class of internediates has the Fornmula Il1: R5 N\
BOC 20 wherein: Qis NO2 or 2. X.is al kylene or al kenyl ene; R3 and
R4 are independently sel ectéd™f §(8’rfpt-ﬁéﬁl‘§'oup consi sting of alkyl,

al kenyl, hal ogen, al koxy, a@g,.,algy! am no, diallylanino and

al kyl thio; and each RS is independently Hor C -10 alkyl; 25 or a
phar maceuti cal | y accept abl e'CQJaOtCltm@hébf. 16 31 MAR 2005 WO 02/ 46194
PCT/ US01/ 46915 Anot her cl asgy,of internediates has the Formula (1V):
10 15 20 25 wherein: X is al ﬁ}/l ene or al kenylene; R2 is selected
fromthe group consisting ofyh

-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
10 R3 and Ry are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
each Rs is independently H or C,_4 alkyl;

or a pharmaceutically acceptable salt thereof,

15 Another class of intermediates has the Formula III:

20 wherein; Q is NO; or NH;;
X is alkylene or alkenylene;
R; and R, are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
each Rs is independently H or C, 1, alkyl;

or a pharmaceutically acceptable salt thereof,

)
n

16



-hydrogen; -alkyl: -alkenyl: -alkyl-Oalkyl: -alkyl-S-alkyl31 MARZ2005

-al kyl -0-aryl; -alkyl-S-aryl; -alkyl-O alkenyl; -alkyl-S-

al kenyl ; and -al kyl or al kenyl substituted by one or nore

subst Maemissssel ected fromthe group consisting of: - Qg g%ipqgen;
CN(Rs)2: -0O N(Rs)2; -CSN(Rs)2: -SOz-N(Rs)z; 17 31 MARD 10
WO 02/ 46194 PCT/ US01/ 46915 -NRS-CO-Ci _io alkyl; -NR5-CS-C _1o

al kyl;  -NRb- S02-Cl.io alkyl; -COCl1.10 alkyl; -COOGC _10 alkyl;
-N3; -aryl; -heteroaryl; ,

Another class of intermediates has the Formula Ivy:

wherein: X is alkylene or alkenylene;
R; is selected from the group consisting of:
-hydrogen;
10 ~alkyl;
-alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
15 -alkyl-S-aryl;
-alkyl-O- alkeny];
-alkyl-S- alkenyl; and
-alkyl or alkeny! substituted by one or more substituents selected
from the group consisting of:
20 -OH;
-halogen;
-N(Rs)z;
- -CO-N(Rs);
-CS-N(Rs),;
25 ~S0;-N(Rs)z;
17



-heterocyclyl; -COaryl; and -CO heteroaryl; R3 and R4 are 31 MAR 2088
i ndependently selected fromthe group consisting of alkyl, alkenyl,
hal ogen, al koxy, am no, al kyl am no, dial kyl ami no and al kyl thi o; and

each Wo axmst9adependently H or-Cl-10 al kyl; 15 or a ph i,cally
acceptabl e salt thereof. Another class of internediat egbmsﬁdé?é

Formula (V): R2 20 25 wherein: X is alkylene or alkenylene: R2 is
sel ected fromthe group co@s&é% of ,.. -hydrogen; -alkyl; 18 31
MAR 2005 WD 02/ 46194 PCT/ USOT ‘50"’-‘151’]keny| ; -al kyl-0Oal kyl;

-al kyl - S-al kyl; -al kyl -0- aIﬁRJ-CSEJ.'.@AIM;' -S-aryl; -alkyl-O alkenyl;
-al kyl -S- al kenyl; and -al kyl or al kenyl substituted by one or nore
substituents sel ected fromMRh&Oyfouwrllglinsi sting of: 10 - OH;

- hal ogen; -N(Rs) 2; -CO-Crp0 alkyl:
5 -C0O-0-Cy.1p alkyl,
N3,
-aryl;
-heteroaryl;
-heterocyclyl;
10 -CO-aryl; and
-CO-heteroaryl;
R; and R, are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, diatkylamino and alkylthio; and
each Rs is independently H or C,.¢ alkyl;

15 or a pharmaceutically acceptable salt thereof.

Another class of intermediates has the Formula (V):

N
U b

R; )
X
R, f

NH
| i

2 )
wherein: X is alkylene or alkenylene;

R; is selected from the group consisting of:
-hydrogen;
25 -alkyl;

18



-CON(Rs)2; -CS-N(Rs)2; 15 -S02-N(RS)2; -NRs-CO Cl 10 al kyl ;31 MAR 2005
-NR5-CS-C1_10 al kyl; -NRs- S02-Cl _10 al kyl; -CO Cl.10 al kyl; 20
-COOCL.10 alkyl; -N3; -aryl; -heteroaryl; -heterocyclyl; 25

- CO- aW0 g2/48med - CO-heteroaryl; R3 and R4 are independegilysosaésnst ed
fromthe group consisting of alkyl, alkenyl, halogen, alkoxy, am no,

al kyl am no, dialkylamno and allylthio; and each R5 is

i ndependently H or Cl_| agkyl; 30 or a pharnaceutically acceptable
salt thereof. 19 31 MER*DYE5 WO 02/ 46194 PCT/ USOL/ 46915 Anot her

class of internedi at esdgsohfigy;Formula (VI): 5 10 15 20 wherein: X
is al kyl ene or al kenylene; RL"I's aryl, heteroaryl, heterocyclyl, G
0 al kyl or C2-20 al kealigyl;S-algh of which may be unsubstituted or

substituted by one or -aq%[ﬁ)-aryl;
5 -alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
10 -OH;
-halogen;
-NRs);
-CO-N(Rs)s;
| -CSNRs);
15 . =S02-N(Rs)z;
' -NR3-CO-C,.y0 alkyl;
-NRs-C8-Cy.9 alkyl;
-NR;s- SO,-Cy.19 alkyl;
-CO-Cy.1p alkyl;
20 -CO-0-Cyp alkyl;
-N3;
-aryl;
-heteroaryl;
-heterocyclyl;
25 _ -CO-aryl; and
-CO-heteroaryl;
R; and R, are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; ancll
each Rs is independently H or C,.y alkyl;

30 or a pharmaceutically acceptable salt thereof,

i9



substituents independently selected fromthe group consisting pi MAR 2005

-al kyl; -alkenyl; -aryl; -heteroaryl; -heterocyclyl;
-substituted cycloal kyl; -Oalkyl; -O(alkyl)o.i-aryl;

- O (aMOys1M- het eroaryl ;- O (al kyl)oi-heterocyclyl; 4 1/46915
-COOalkyl; -COalkyl; -S(00.2 -alkyl; -S(002 -(alkyl)o-raryl;

20 31 MAR ?005 WD 02/46194 PCT/ USOL/ 46915 5 10 15 20 25 30 -S(0OO0. 2

T DR e A

-(al kyl)0_, - NR5- CO-al kyl

XN
U s
Ry N
Re&
Rs” N) s7°
0"7\g,
(VI)
5
wherein: X is alkylene 01; alken.ylene;
R1 is aryl, heteroaryl, heterocyclyl, C).20 alkyl or
C2.20 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:
10 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
15 -substituted cycloalkyl;
-O-alkyl;
-O-(alkylo.;-aryl;
-O-(alky!)o.1-heteroaryl;
-O-{alkyDo.)-heterocyclyl;
20 -COQH; ‘
-CO-0-alkyl;
-CO-alkyl;
-8(0)¢.2 -alkyl;

-S(O)o_z -—(alkyl)o_1 -aryl;

20



-(alkyl)o_1 -NR5-CO-aryl; -(alkyl)0_, -NR5-CO hetero aryl; - Bd;MAR 205
- hal ogen; -hal oal kyl; -hal oal koxy; -CO hal oal kyl ;

- CO hal oal koxy; -NO2; -CN, -OH -SH, and in the case of alkyl,

al kenWMO 0246tP4het er ocycl yl, oxo; Rn is sel ected from t hecanen4co1s
consisting of. -hydrogen; -alkyl; -alkenyl; -alkyl-0Oalkyl;

-al kyl -S-al kyl; -alkyl-0-aryl; -alkyl-S-aryl; -alkyl-0O alkenyl;.

subst it uents sol eot ed - eut PhE VP BIEOREkSI ati ng of - ot - hal ogen;
-N(Rs) 2; 21 31 MAR 2005(W0:6@I4H1 B4eterocyclyl;
- ~(alkyDo-i-N(Rs)q;
~(alkyl)o.1-NRs-CO-0-alkyl;

5 -(alkyl)o.;-NRs-CO-alkyl;
-(alkyl)o.;-NRs-CO-aryl;
~(alky1)p.1-NRs-CO-heteroaryl;

-N3;
-halogen;
10 -haloalkyl;
-haloalkoxy;
-CO-haloalkyl;
-CO-haloalkoxy;
-NO2; -
15 | -CN;
-OH,;
-SH; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;
R is selected from the group consisting of:
-hydrogen;
20 -alkyl;
-alkenyl;
-alkyl-O-alkyl;
-atkyl-S-alkyl;
-alkyl-O-aryl;
25 -alkyl-S-aryl;
-alkyl-O- alkenyl,
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more subsfituents selected
from the group consisting of;
30. : -OH;
-haiogen;
-N(Rs);



PCT/ USOL/ 46915 - CO-N(R5)2; CS-N(R5)2; S2-N(RS)2; -NRs-co- G 1MaR 2005

al kyl; 5 NR5-CS-Cl1 40 alkyl; -NR5- S02-C |lo alkyl; COCL_10

al kyl; -CO0-Cl-10 alkyl; -N3; 10 -aryl; -heteroaryl;

het er 398244194 -CO aryl; and -CO heferoaryl; 15 R3 anthdMuiifsors

I ndependently selected fromthe group consisting of alkyl, alkenyl,

hal ogen, al koxy, am no, al kylam no, dial kylam no and al kyl t hi o; and
each Rs is independently H._gf. :Rs)'l,,p al kyl ; or a pharnaceutically
acceptable salt thereof. 20 As uséd herein, the ternms "al kyl ",

"al kenyl" and the prefix "aC&N(Rage i ncl usive of both straight

chain and branched chain group d of cyclic groups, i.e.
cycl oal kyl and cycloalkenfﬁipﬁﬁﬁg%s ot herwi se specified, these

groups contain from1l to ZONngcoo@,_,@hmgg, wi t h al kenyl groups
cor_},tai ning from2 to 20 carhon atons. Preferred groups have a total
of "'up to 10 carbon atons. 1‘?@'0911@!1&!; can be nonocyclic or
pol ycyclic and preferably %R;nggd [ . to 10 ring carbon atonmns.
Exenpl ary cyclic groups include cyd] opropyl, cyclopentyl,
cycl ohexyl, cycl opropyl met fy0-Craradkyddamant yl . The term "hal oal kyl "
I's inclusive of groups that (? ecsub tétut ed by one or nore hal ogen
atoms, including perfluorinated b‘r"S@% . This is also true of groups
that include the prefix "iNto-". Exanples of suitable hal oal kyl
grhgups are chloronethyl, S_Qiqhyifl uoronet hyl, and the |ike.
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroary);
15 R; and R4 are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
each Rs is independently H or Cy.yo alkyl;

or a pharmaceutically acceptable salt thereof.

20 As used herein, the terms “alkyl”, “alkenyl” and the prefix “alk-" are inclusive of
both straight chain and branched chain groups and of cyclic groups, i.e. 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. Preferred groups have a total
of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably

25 have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclopentyl, cyclohexyl, cycloprepylmethyl, and adamantyl.

The term “haloalkyl” is inclusive of groups that are substituted by one or more
halogen atoms, including perfluorinated groups. This is also true of grdups that include
the prefix “halo-". Examples of suitable haloalky! groups are chloromethy!,

30 trifluoromethyl, and the like,

The term “ary!” as used herein includes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include pheny!, naphthyl, biphenyl, fluorenyl and indenyl. The

22



The term"aryl" as used herein includes carbocyclic aromatic r$ ﬂ\@@R 1005
or ring systens. Exanples of aryl groups include phenyl, naphthyl,

bi phenyl, fluorenyl and indenyl. The 22 31 MAR 2005 WD 02/ 46194

PCTI UB®1246%P#5 term "heteroaryl” includes aromatic ri nBETAISOI/k69¢S
systens that contain at |east one ring hetero atom(e.g., 0, S, N).
Suitabl e heteroaryl groups include furyl, thienyl, pyridyl,

qui nol |tEtyd “hetesorydl” i ﬁtﬂlud&yhmnﬂaﬁdﬂhgﬂm rnh@@ys&@@tbﬂmoﬁtﬁlhﬁgﬁbﬁ 'one Ryg rolyl,
tetraz i m daz I yrazolyl, oxazolyl, teiazolyl

bonz of JELHOM{E RS Ob 5 S r-Sigble hetrope etoyps e Brelsbiop] pidyl,

pyrim l.

ot ol ol PESRLGE R, iR HdeBll B BB Eibldbngiyt
and so WOIYLQKdehiayM&'I bmbﬁmhasl hmemmplmtyl atbazddl, bnnzdixala@yl

systens ntain.at,least rin

an% i né %lg%nﬁ’l engimidqzolyl, lﬂ"]’&‘?k@ﬂ' Bﬁ?ﬁl‘ﬁldl“&? ‘?%’fé%??ﬂf at ed
deri vatidodtigzobi, ﬁdﬂﬁyl@ﬁ@“@zmta@%dnheteroaryl groups. Exenplary 10
het erocycli g groups include pyrrolidinyl, tetrahydrofuranyl,

mor phol i nyl | H%‘ﬁwoaﬁﬁylpmhiqmon aTpEIS TingS QY Ting fistsarsbat agtain at least

t hi azol

het er 03?‘3%““%’ R (G0 1 nEfle IR T e Mty

subst i ﬂluﬁa@uatbojfdemngofr&htréommgﬂionwmtaoaryﬂ@mdEnézhyla:seI ected from

gr fgetl K k X hal oal ky] ,..
haf oa) DS ERIE AR e drigma et RitenBenynrfyin hiGagibhotinl
cyano, pqmnﬂmxlypxpéﬂlzimyl xhlwwdllnylafswhﬁw:du%ﬂl \endl ¥nfdazoNhy Bl KOXY,
aryl al kyl t hj 0 er oa het er oaryl oxy, heter oaréﬁt hi o,

., h
het er oar yl allr%??’? ﬁ@f%;%'aﬁnﬁ} Petr1acyolyl iEFPuPS RATHRS, ungphetiuiadios substituted by
di al kyloagbiRere Qﬁﬁ&iﬁf&ﬁ%%débendgﬂiﬁeﬂ% ﬁ'{(th%’ %rougo ny{sﬁﬁé Wl

al kenyl car bony koxycar bonyl ,

hal oal RURy% é}kﬂlﬂﬂﬂ halealksh hamaﬂf@ay,tbehylﬂcylﬂao Wakiapllncmtyll hydroxy, mercapto,

he o CRENEEARRRE gy KBRS PR, AR BGR Bpt.

al kanojzd:teﬂomrloxal kaeroynykihinteteraarylhlkanyp hattouylalkydthiv] srainbodiyildmniao,

o S oS ol SRS b epShEh 1 SU1 T o

aryl al k&bﬁ)tthﬂﬁﬁyl Ratba1Rylcarbdnyl helasROR¥ArBotyN QlkyMhioe st bi5 A PRk
aryl ca bon m.no, | al k%o Er bonyl am no het er oar {I carbpn am no
het ero ?‘9110 %%“BBM%W% ny F‘R‘?‘I%UF%?R}"% gy Ithipsarbonyl,

apkeny hethohgtiiodaboky], AMEARb by, R ThiBCalk Aloyladlitey hittafodPiékan no,
arylcarbonythio, alkylaminosulfonyl, alkylsulfonyl, arylsuifonyl, heteroarylsulfonyl,
aryldiazinyl, alkylsulfonylamino, arylsulfonylamino, arylalkyisulfonylamino,
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylaikylcarbonylamino,
heteroarylcarbonylamino, heteroarylalkycarbonylamino, alkylsulfonylamino,

25 alkenylsulfonylamino, arylsulfonylamino, arylalkylsulfonylamino,
heteroarylsulfonylamino, heteroarylalkylsulfonylamino, alkylaminocarbonylamino,
alkenylaminocarbonylamino, arylaminocarbonylamino, arylalkylaminocarbonylamino,
heteroarylaminocarbonylamino, heteroarylalkylaminocarbonylamino aﬁd, in the case of
heterocyclyl, oxo. If other groups are described as being “substituted” or “optionally

30 substituted”, then those groups can also be substituted by one or more of the above

enumerated substituents.

Certain substituents are generally preferred. For example, preferred Y groups are

23



het er oaryl sul f onyl ani no, het eroaryl al kyl sul f onyl ani no, 31 MAR 2005
al kyl am nocar bonyl am no, al kenyl am nocar bonyl am no,
arylan1nocarbonylan1no aryl al I cyl am nocar bonyl am no,

het er 8 ¥ 4%M4nocar bonyl ani no, het eroaryl al | yl ani nocar b pay e e end,
in the case of heterocyclyl oxo. If other groups are described as
bei ng "substituted" or optlonally 30 substituted”, then those

groups T&R atndoSPe-; Zuibsteferablpd bbyd mnengr AR R, @fpraf&ab@l@qx ency1 ary),
enuner a rtain.s tl ents are genera
preferr E’e %HR&H k %éfgmé:g? gP?@d“#“%T E&O&P%hazmgghtowrbm@@mo

02/ 4619aepmfmusemmﬁﬂﬂ:ﬂ 1sogfa§ayz Bt by ish Sl BlEEABUNDA DT O

- nd pref er
Pr ef er r‘@ﬁtﬁ e@? leﬁ%gxmﬁfhﬂd@ d’WR@ng&‘lG@@S’I Hﬁa\nnd@z; laret meﬁra(blyrtbahlylat ons

b
5, 8 Y GO T e s

cycl operrﬂ}f-‘Iln’@tﬂhwmaRSCamUm%rare preferably nethyl. 5 One or nore

of .these pr substjtute i f present, can be present in the
conpounds ﬁ]g nﬁg&oﬁ\}se‘r?ﬂugwc Oﬂt & FomRoYRAs desemitsd hereireiniany efthpion i s

i ncl us|phmﬁeWbﬂlmW&nd@Sﬁd]Mﬁ@s&]ﬁér@bd&h'aE‘dﬂE‘tXreB%extsQﬁd

phar maceut.i cal acceptabl e forns, 1ncluding | SOMErs suc
di ast erS Bi‘ﬂ?@?’grsa%as salyaies, RoRmRasphssandithe lﬂgollnraarésularpd]awwmppmns and t he

| T&e. loptidy bétiid] BE invehtich chtiv

i nvent i on sfb’em fi camvy ! ncﬁ’gﬂ}ggmlg éhlfdﬁ%gatcﬁgﬂh%nﬁ?éﬁ ds cé’ﬁ'gmeésr?ér s
as welWellas racemismigtungs,af thecsnantfontene  enant i omers. Phar maceut i cal
Composi tions and Biological Activity Pharmaceutical conpositions of

t he |nvent|on cont ain a therapeutically effective 15 anmobunt of a
conpou sitions aiel Rielsgitdlpedyigpove in conbl nation with a

phar rraceutl I a t abl e. car The term"a therapeutically

ef fective aﬁrr%tﬁ%(w"ﬁr‘@iﬁ%mg?f %‘h’e Byvention C%tﬁ*ﬁ@t}h@’ﬂp%mﬁifﬂwﬂémvet 0

| hduce amotrhef apeniidud of e GhvenSoiCdd dBstribyl ﬁ&ﬂ&'v@ﬁhdoﬂﬁﬁ'&tnbﬂ jtn@nt i tunor
g

activi tﬁ and/? antiviral ~activity. t hou exact anount of
active? "‘gﬁ’ﬁ Yheplly eeceplahlefagisr.ohar maceut i cal conposition of the

I nventi on Vel et ath&aFAuA N teltifeAiloRh® kAW didoun? OFfe compound

sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity,
and/or antiviral activity. Although the exact amount of active compound used ina

20 pharmaceutical composition of the invention will vary according to factors known to those
of skill in the art, such as the physical and chemical nature of the compound, the nature of
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the
invention will contain sufficient active ingredient to provide a dose of about 100 ng/kg to
about 50 mg/kg, preferably about 10 pg/kg to about § mg/kg, of the compound to the

25 subject. Any of the conventional dosage forms may be used, such as tablets, lozenges,
parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal
patches, transmucosal patches and the like.

The compounds of the invention can be administered as the single therapeutic

agent in the treatment regimen, or the compounds of the invention may be administered in

30 combination with one another or with other active agents, including additional immune

response modifiers, antivirals, antibiotics, etc.



of skill in the art, such as the physical and chem cal nature 51 MAR 4005
conpound, the nature of the carrier, and the intended dosing

reginen, it is anticipated that the conpositions of the invention

wi || weonggiemessuf ficient active ingredient to provide apd@rRiophsabout
100 ngl kg to about 50 ng/ kg, preferably about 10 g/ kg to about 5

ng/ kg, of the conpound to the 25 subject. Any of the conventi onal

dosage {or ™o 1HBYoilESE 0 o HSIhBR phATLEL Sipuh 08 SRSy R Bh S o

formul ati ons, syru creans, oOlI'n

t r ansderentdin cylekioéein exparareatpedaaied REdoBdIRS totREl tektd Set I fbiiEbel VA E These
conpounds @f. ahe ilnv&ntion can be aéilm nistered as the single

t her apelitFEs NG aK 4! heoqmpeynds prausgiulas gmpwne responspamodifiersdbatgan of t he
| nvent i giddaRY eimliindtesiorizqtla himba ggfépén@%*s%n\%ﬁr% ROF nRAR e O
with other active agents, including additional "I nmune response

modi f i efeatmsptialaivanpty of diserders.ot i cs, etc. 24 31 MAR 2005 WD 02/ 46194

PCT/ USQ / 469 . of Jpnvention have been shown tpo

i nduce t he. p%gtag@? i %ﬁ&%& Hﬂigngt}o;ﬂ a a&mgﬁ?@l??%%‘é Bﬂe ﬁE@WgFP%?IftSC?“}S’QP‘?d&r med
accor di agotding thehd BSémion génetally tidvhiiligatferbRASErN08 and/bStudfhdealsg t hat
t he conpounds are useful as inmune resgonse nodi fiers that can

nmodul at BCPr& (Thifoskasredlis sedain integlewid ). dEytekifidsovhome bipspnthesis may

render i fg: L. i0 .5 trea of arj.e of _di sorders.
Oyt ok nainET Bl of A8 iy Byden ey, TS Setiod L& Ry F 8t of
cdfipountls]2,and ewai¢tg of Sthértgtokinee Nh iy GRAERES Whdsh Ghd/SlBer iokidesT ON- @
(I FN-a) anﬁégr funmor necrosjs factor-cc (TNF-a) as well as certain

i nt er | eTERYOY VIEYs PreghichiRy asstumatst ssvelymelkiag the campounde usefid i thd by
conpoungganfibntof OirhNRMes 254 difblsU , efttion drovides & 10
and 10 | L- 1,2? anlq a vari gr';ﬂ.iy'{gf{t:,}so'(fiL %gérﬁ%?bw;gwg\gﬁh%n%ﬂéd%stahg%hg ects,
these aRdudrs:iBfokine bikiymthssis incan aniwal bormprsing minpnistdting aroeffeatick drotme

cel | gf&‘@tébamp%ﬁg&o SsiA QIR @%r{“ﬁg{c’fﬁ in the treatnent of viral

di seases and ‘tunors. Accordi ng V&M% n provi des a method of
i dduci ng cyt@adairecdimaydstof tieiisventiorsinva bedmfousDoTptd fere MR HubE eer i ng

an effective a .0of a conpound or conposition of the invention
to the FRFP" @%H’E %P?P"ia&ggaﬂlméatwmﬂﬁ &elisyetnasi IEMGa (Reripes#! f ound
L ST ol g 8 ) i B, O
’ concomitant production of significant levels of inflammatory cytokines,
In addition to the ability to induce the production of cytokines, the compounds of
20 the invention affect other aspects of the innate immune response. For example, natural
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The
compounds may also activate macrophages, which in tum stimulates secretion of nitric
oxide and the production of additional cytokines. Further, the compounds may cause
proliferation and differentiation of B-lymphocytes.
25 Compounds of the invention also have an effect on the acquired immune response.
- For example, although there is not‘believed to be any direct effect on T cells or direct
induction of T cell cytokines, the production of the T helper type 1 (Th1) cytokine IFN-y
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5
and IL-13 are inhibited upon administration of the compounds. This activity means that
30 the compounds are useful in the treatment of diseases where upregulation of the Thl
response and/or downregulation of the Th2 response is desired. In view of the ability of

compounds of the invention to inhibit the Th2 immune response, the compounds are

25



bl ood nononucl ear cells) containing pDC2 cells (precursor dend¥ i MAB 2005
cell-type 2) without concomtant production of significant |evels

of inflammatory cytokines. In addition to the ability to induce the

pr odud¥® 62446d94 cyt oki nes, the conpounds of 20 the |nveq;d1%0§f4gﬁﬁt

ot her aspects of the innate i nmune response. For exanple, natura
killer cell activity nmay be stinmulated, an effect that may be due to

cyt oki negy | al so activat e nacrophages,
Wi on 1 nopSele B ee b n QERAM G R afeadte, S B plois depantincesiio

pr oduct i BlTeyf alkesglr rhivitia] systemikupBerytRMatRRY as 4 RRcHO H@%’@Oﬁr QEy cause
proli ferlﬂ‘%d a0y %f}g“ {l(ftyg{entlb’?t i on of B-|ynphocytes. npounds of
the invention a a faééttreﬁfﬁle{"’ffé”&@lmﬁm&t&gaIMmses akponse.
For examghlamydal t hough there is not believed to be any direct effect

‘[)[ cells or direct induction of T cell cytokines, the production
he T hel pBf I'P{RBRE yesgopss ymérﬁ)tmg@ffaetslome;compaundammedaehnﬁbfupﬁ:t l'y

d th Kines IL 4, IL5
Zﬁd - T RHaR oD Rias e ol affons LBRoafieln tiske B Eopaits. T
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di seaseifq@ uI a IOaHgOf t he Thi response and/ o

downr egul a eé“? Yok b‘ﬁ%ﬁ%@d%m@ésﬁlémmummw@htmg ac_tthcay
ability anggests:mﬁnﬁdﬁmnﬁg ofttheinb RS b %Q%lgg%‘%ﬁl%té%gﬁm &slbut mune

r ?:WO c %TPA‘S‘S%S%@MQ%Q%; 1'?"5)“64!)‘!235893&1 warts;womventwaan] piwitir WirtsekigtiGs
i1 g e CF RS SORRET VRl Rurs T30 e 1 ool bscmeioion 1o
Ly “’“’?ﬁ%ﬁ‘"“’“’mm TN or e el R
effects e ‘ﬁ‘dg’qg"a‘lﬂ‘ﬁ S etpﬁg‘?]da[}%e@f’lﬂﬂaﬁ fch epeeryied dntrropithetil a
pr Sﬁ&???‘??“i“’“”"?f“ﬁ‘ég:?mﬁ“’@? R Grortlidfeof it Moaa ol s

arée par \3lf‘ £PPYFEl ll‘:l%fé“?‘ TYPHPCPtral meningitin neoplistiy dxsedsesdb.gehmsceand
tumors. caldindnd, W@éfmhﬂe%h %ts's?z’ﬂc&ﬁa rSRISEPLT AL ssompoungs of

the invention are useful in treating Orseases CLaTPma sdyamouseall 1o
i mi t edfDTORA MiElagrRs dakemite multiplegnipiomia, alelanamb sioncksigRin’shar t s;

pl ant arlyw@hdnta, GRS &1l lymphoma, and other cancers; parasitic diseases, e.g.

pneumnocystis camii, cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome

20 infection, and leishmaniasis; and bacterial infections, e.g., tuberculosis, and
mycobacterium avium. Additional diseases or conditions that can be treated using the
compounds of the invention include actinic keratosis; eczema; eosinophilia; essential
thrombocythaemia; leprosy; multiple sclerosis; Ommen’s syndrome; discoid lupus;
Bowen’s disease; Bowenoid papulosis; alopecia areata; the inhibition of Keloid formation

25 after surgery and other types of post-surgical scars. In addition, these compounds could

enhance or stimulate the healing of wounds, including chronic wounds. The compounds

may be useful for treating the opportunistic infections and tumors that occur after

suppression of cell mediated immunity in, for example, transplant patients, cancer patients
and HIV patients.

30 An amount of a compound effective to induce cytokine biosynthesis is an amount
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells

and B-cells to produce an amount of one or more cytokines such as, for example, IFN-q,

26
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B, Hepatitis C,_ Herpes Sinplex Virus Type |I and Type fl; noll ud & AR 2005
contagi osunm variola, particularly variola major; HV, CW,; VZV,

rhi novi rus; adenovirus; coronavirus; influenza; and pars-influenza;

i nt rawomwm neopl asi as such as cervical intraepithgldiabse1/46915
neopl asi a; human papil |l omavirus (HPV) and associ at ed neopl asi as;

fungal diseases, e.g. 15 candi da, aspergl | lus, and cryptococcal,
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| e F
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ng/ kg tfr élb‘éi-‘[ﬁttwﬁ@nhgwﬂgrerm!eﬂmda@bw;beémungm@n;ghfhg to about 5 ng/kg.
The invention also provides a nethod of treating a viral infection
in an 5 aninmal and a nethod of treating a neoplastic disease in an
ani mal conpri sing Example 1

20 N-[4-(4-Amino-2-butyl-6,7-dimethyl-
1 H-imidazo[4,5-c]pyridin-1-yl)butyl]benzamide

NH,

NN

' PN
Z N
\\O

I=Z

Part A
25 Triethylamine (16.8 mL, 123.8 mmol) was added to a suspension of 4-hydroxy-
5,6-dimethyl-3-nitro-2(1 H)-pyridone (7.6 g, 41.2 mmol) in dichloromethane (200 mL).
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adm ni stering an effective anpbunt of a conpound or conposition3$¢MR3W5
the invention to the animal. An anount effective to treat or inhibit

a viral infection is an anount that will cause a reduction in one

or noMO efi4side nmani festations of viral infection, such pagmptolRéers

| esions, viral load, rate of virus production, and nDrtallty as

conpar ed to untreated control 10 animals. The precise amunt wll|

vary ac he art but is expected to be a

t
dose of PHT%S"%@C%S&?(?%@M“ ‘8?)'3%/ keiflic grlyadady mbddS mmoly/ kg
Lo aboutssaddaysk theABaoRoR Hitltui el sEAIPBHNTBRIEC MoKE. 42 {1 eat a

neopl as ic conditjon.is an amount that will cause a reduction in
t unor 2@’%}3 oRYk hé-betidizmine 7.6 eridr2 mwol) WaAgédeld in a binglepotioh and the
anmount %u Vit t own in th byt

expect ed To be argg&gggdﬁfté %ﬂﬂﬁfo e“ligﬂé’&”t“ﬂe aﬁﬁ?ﬁa{%‘ﬁ‘ ﬁ’ﬁ/"?"’ﬁm"

pref er amlyv@bmtwamecb#ﬂdgacmemmbemodﬁmnga[rlk@ate @ berdomyBNEkEQIbves furt her
whi.ch are provided for

descrlb exa

illustra f’"gn‘ 0 ﬁyfageﬁ&ﬁmeg% gﬁ?é‘r‘fﬂ@ﬂ”ﬁ"ﬁ’eﬂér"l“% foipsgyidarredey way. 20

Exanpl epﬂodud%l— [This (bt as @sd@lﬂe& lirr ﬁclﬁoﬂhﬁﬁxﬁﬁé’éndjioaded onto aAay of silica

Him dazg 4} %asgl” di n- ) butyl ] benzam de art_ fg

Tri et hyF&mi h‘“eS’? eé“ﬁf“']“?éﬁf% “f'r‘ilhﬂl lmethwécqur@vas@usp@usiﬁmndf _

G e S e A

(Thlé? r esﬁﬁfthpn@cqwamg erodacét werotoptbited aaﬂ then eorpahtated hinidéd reduced pieehiukale g
13. 7 er ion mMXxture was stirre

f or 30“%%%%%321%‘;%(@3?’?”&89?‘8 a‘%"é‘?@%&ﬂ&?? i} C915cﬁt el 7.6 g,

41. 2 nmuitrppymidin-2gtiaifluoronetianegifonadodsta 100t i’é]léwtd?le reaction mxture

was allﬂ\%g to warmto anbient tenperature. After | hour the
reactio m xture was washed w th aqueous | % sodi um carbonate (2 X

100 ), dr '@ rox@ia) FEBANES Wil &ﬁhﬁlﬁefd SuiRfehRRiIRIDSHEA Fhipfr)!nder

guced ressure to provide crude pro uc
sol V‘B nZrapnef Srep AT ead). anditolusaeidl G0 orit) endithen eatedodt refiuk ifared

hours. The reaction mixture was washed with aqueous 1% sodium carbonate and then
concentrated under reduced pressure to provide crude product. This material was
dissolved in dichloromethane and loaded onto silica gel. The silica gel was eluted with 2-
20% ethyl acetate in dichloromethane. The fractions containing product were combined
20 and then concenirated under reduced pressure to provide ~13 g of tert-butyl 4-{]2-
(dibenzylamino)-5,6-dimethyl-3-nitropyridin-4-ylJamino} butylcarbamate.
Part C
Sodium borohydride (1.4 g, 36 mmol) was slowly added to a solution of nickel
chloride hydrate (2.9 g, 12.3 mmol) in methanol and the resulting mixture was stirred for
25 30 minutes. A solution of the material from Part B in methanol was added in a single
portion. Sodium borohydride was slowly added until the foaming was colorless. The
reaction mixture was filtered. The filtrate was concentrated under reduced pressure. The
resulting residue was combined with dichloromethane and the mixture was filtered to
remove salts. The filtrate was concentrated under reduced pressure to provide ~12 g of
30 tert-butyl 4-{[3-amino-2-(dibenzylamino)-3,6-dimethylpyridin-4-
ylJamino}butylcarbamate.



gel. The silica gel was eluted first with dichloronethane to r & ibAR 2005
sone inpurities and then with 2-5%ethyl acetate in dichloronethane
to recover the desired product. The 10 fractions contai ni ng product
wer e wanizssesk and then concentrated under reduced prespgrasei/ 6915
provide 12 g of

4- ({4-[(tert-butoxycarbonyl)am no] butyl }am no) -5, 6-di net hyl - 3-

ni tropypiglpn-2-yl trifluoronethanesul fonate as a light yellow oil.
Part B The material fromPart A was conbined with triethylamne (2.5
g, 24.7 mmol Yalerylghlokidea@ayll, 2i7meméiwes gideth. a/solitivn)of tirrnkérl freme

(150 nL then. h eflux for 4 hours.,K The reaction

m xt ur ei’ﬂﬁ@ %i'?/\%cg ﬁoélwl&f@‘ﬁéjgﬁ'&le AL B IFR RS B at e mblat eppsrature.
concent Tiwt iesbtioh fak tufeDHMCRACHMBSS UidRr feQudel P¥stife CTHIRsREOMMCT . Thi's
mat eri al was . di ssolved in dichloronethane and | oaded onto silica

geP. Theombined #ythythanghanddrighlamige {he,2t0 nxoh)e (g Ireastion mixsure was
di chl ; [ ( LN KLned 20
e

t er t - buesitlueswq{s[rRrtitioded betwydreditiiapmbthfrecindsitaley) TBe dichlormettiafé Rdery| ]

am no} but yl carb ._Part, C Sodi.um bor oh ide (1.4 g, 3 ) was
Slow y HerfkieT S e oAl oo %ﬁﬂé‘ié&FPWEW%?fbfew% %{e%elrtzf yithy 123
mol ) i NooTEEhaNREtaRIIcHINemehaHE: hiefEndl xhélfrsctib%c&{téiﬁihggnidw wefe 30
nhgutes. A sqglution of the material fromPart B in nmethanol was

a

ed i9mYired AR thep gencentateddet madused piessurs tadravide &5 el erhuedd- unt i |
t he fogmi Mas; : a eacti: 1 X WA S, rfid T he
111 ot gL Richife 6,7 By S G Ao S S ARl are

resi dueaswagilconmbi ned with di chl oromet hane and the mi xture was
filter A renove salts. The filtrate was concentrated under .

reduced pressure to provide -12 g of 30 tert-butyl
4-{[ 3- am no- 2- (di benzy] am no) - 5, 6- di et hyl pyri di n-4- yl]am no

tyl carb . 28,31 MAR 2005 02/ 46194 PCJ/ USOL/ 46915 Part D
{/gllr’le?/yfa(r: h?g?lﬁlgceacfg( lﬁﬁ’, ]l@fl?gl?r%ﬁvgadﬁi@ aa?ﬂg'é‘ﬂn Phthg r@é‘?’lﬁ‘fﬁ%‘ﬁ PB%rDt he
mat er i gb.5gr1aM mehtin GichbratahmB (250, (BORstilihg mik@re waGkHkaD M xture

was stirred at anbient_ tenperature.
overnight. Ammonium hydroxide (50 mL) and water (100 mL) were added and the

resulting mixture was stirred for 30 minutes. The layers were separated and the aqueous

fraction was extracted with.dichloromethane (100 mL). The organic fractions were

20 combined, washed with 1% aqueous sodium carbonate, washed with brine and
concentrated under reduced pressure. The residue was combined with methanol (30 mL),
stirred for 30 minutes and filtered. The filtrate was concentrated under reduced pressure
and the resulting residue was combined with 1% aqueous sodium carbonate and stirred.
The mixture was extracted with hexane to remove organic impurities. The aqueous layer

25 contained an insoluble oil that was extractéd with dichloromethane. The organic layer was
combined with magnesium sulfate, stirred for § minutes and filtered. The filtrate was
concentrated under reduced pressure to provide a solid which was recrystaltized from
toluene to provide 1g of 1-(4-aminobutyl)-2-butyl-6,7-dimethyl-1H-imidazo[4,5-
c]pyridin-4-amine, '
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The reaction m xture was concentrated under reduced pressure. FAMAR 2005
resi due was 5 conbined with ethanol and triethylamne (5 g, 49

nmol .). The reaction m xture was heated at reflux overnight and

t hen OBAOYHEIL4t ed under reduced pressure. The resulti ngIT f/ﬁ%%%v\as
partitioned between dichl oronmethane and water. The dichl©oro e

| ayer was separated and then | oaded onto a silica gel colum. The

col um Vﬁﬁ‘Fel uted with 9:90:1 ethyl acetate:dichloronethane:

met hanol . The fractions containing product were 10 conbi ned and then

concent  at ec T gmiR4DOP HIPUSSSHSS s aBEYS Huifich 190 SL ity

El-z- but y PR Byl Erimighzofd, S-cltimidtodshmineh( 1 50 g 00] AnBHGh pyT i di n- |
ol ) e B RIS (LR Y T reas O iy et pogledt i amiepdnth. Beneasl 5g,

114" meiyrida(Od7 @tﬂ,fﬁrsongbnmaﬂ&aanmmmsn m&wewaegmmvé{x ot tHES
were e ST ThE Rherh TR s Vished asaish wet srddhimemonotsicauhds.
Wih i ehr gg’: gﬁ%@ﬁ%‘?ﬁ?@%ﬁﬁgﬁﬁf by DR Ehlo oI F e o

conbi ned 1R dirhlosemuethans te provideant ail proah enatestas Mells WatcRapr | ne

e ot g SR LR S

t r at &> WP Bcdaed wittestirtng cFherreabtio ehigtti@ S kGrredi dmbhg; T €SUl ti g

resi dug G Defh M % agueous sodi um carbonate and stirred.
The mi xt 1\3?03& was extr ét\é\%%%th\?\? %’??%’gﬁé I 3sand ke angligbasrmei npuri ti es.
The aqu¥Bwesereaye I TieSolotiot ahaelbwaa té S50l itier? tempe ke WRPmEXLact ed

wth di q t h .lNe qrgani c | ayer was corbined W H8Ynesi um
sul f at e&n%tﬂ?ﬁ% e?%f Eh eﬂﬁ‘i"gﬁspf_a%ﬂtm Veasapalated Thbitfation wairevidas! |

concentmpeied 4 inb-2ChaGa S, BRI S Hlithi id o) id which was
reeryst ﬁhl i dm??glrm t ol uen,]gat 0 prg]\fit@é %g[%bsgﬁpﬁ ‘ﬁ?"l

1-1 4- ari %‘Bﬁﬁiﬂzﬁmlﬁﬁ BL# Gvstalline gplidemipy 127.84 2880z 0[ 4, 5- '

¢l pyr i diralydisa0d0ateBdr AHENHARL 2003010264 G141l bSO} 46915

69.82; %H, 7.70; %N, 17.68.

Example 2
N—[4-(4-Amino~2-butyl-6,7—dimethyl-

1 H-imidazo{4,5-c]pyridin-1 -yhbutyl]methanesulfonamide
" NH

25 Triethylamine (0.07 mL, 0.5 mmol) was added to a solution of 1-(4-aminobutyl)-2-

butyl-6,7-dimethyl-1H-'imidazo[4,S—c]pyridin-4-arninc (150 mg, 0.5 mmol) in

dichloromethane (160 mL). The reaction mixture was cooled in an ice bath.
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Part F Triethylanmne (0.07 nL, 0.5 nmol) was added to a sol utidn MAR 2005
1- (4-am nobutyl) - 2-

butyl -6, 7-di net hyl -1 Hi mdazo[4 5-c] pyridin-4-amne (150 ng, 0.5

nmol )WDm2/46li9¢ hl or onet hane (150 niL). The reaction m xtpg¢eusesscssol ed
i-n an ice bath. Benzoyl 5 chloride (0.07 nL, 0.5 nmmol) was added and
the reaction mxture was renmpved fromthe ice bath. The reaction

m Xt ur epak nd t centrated under
reduced pr Egéﬁﬁt?&e}ﬁéja lﬁ‘ges Héhé\%lglé? hif:y dﬁ’ﬂf he Fagigymifusg as

chro mélt régpmﬁrfyore theticepth, mme&ﬁ&@r Eﬁtthl& s shﬂnledjfoﬁ B ﬁgﬁﬂ&t lhﬁé\ geaétfbn
rovi IS materl a was | SSOl ve In a
ﬁ] ni nuﬁn“‘?i‘%ﬁ %y‘c’ff‘s"ie@/ﬂlﬁr’m‘ﬁﬂ?fd‘rﬂha%ert fraqeatas hadern redneed pressute, (85 ny,
10 0.5 tﬁtulrméd)wima niifigReh Vilhde %métﬁmgetatlh?hé Rt h@ﬁgé&lﬁ %cﬁ‘x ‘Q@?
d 8 riefly

,stlrred %ﬁnblent te erature for --1 hour an

ina sd Wihiilration andt %Fe@?ﬂ-’r@ arhéhdﬁg}mhiamdgymg hmaasamlsub pronided®d mg

al | owe he chilled in an

ice bas) ﬁquch(g%n eigétj %W]%t%%%'?ﬂpff@é&@g%?ﬁlgﬁb@?@ )y filtration to

provi défl)lniltﬂ]mn@lamésulibliamﬂmnmnmm32(}Smt yl -6, 7-di me

t hyl -1 benzani de as

cryst aﬁd %192%?% ﬁated ?Jﬂ@ﬁg\‘%) %2%88}(@ g‘ﬁ?@%y-;s?% NG00} Eﬁ“@é Yobr

C 3H31Iﬂ5@? %8, 780, 26, 1988, 7.94; 9N, 17.80; Found: %C, 69.82; 9%,
%N, 17.68. 20 Exarrple 2 N [4-(4-Am no-2-butyl-6,7-dinethyl 1

H- m dazo [4, 5-c]pyridin-1-yl)butyl]nmethanesul fonamde NH HN, O

OS 25 Triethylamine (0.07 nL, 0.5 nmmol) was added to a sol ution of

1- (4-am nobutyl) - 2-

butyl -6, 7- di met hyl - 1H-i mi dazo[ 4, Bxaviple/3 i di n- 4-anmi ne (150 ny, 0.5

"noan | ce bATh (40 R S8 b AR il bR <0 *

4-fluorobenzenesulfonamide Hydrate

NH,,
NN
|/ Nh/\

15 . F

Triethyiamine (0.07 mL, 0.5 mmol) was added to a solution of 1-(4-aminobutyl)-2-
butyl-6,7-dimethyl-1H-imidazo[4,5-c}pyridin-4-amine (150 mg, 0.5 mmol) in
dichloromethane (150 mL). The reaction mixture was cooled in an ice bath, 4-

20 Fluorobenzenesulfonyl chloride (113 mg, 0.5 mfno]) was added and the reaction mixture
was removed from the ice bath. The reaction mixture was stirred at ambient temperature
for 48 hours. The reaction mixture was washed with water (2 X 150 mL) and then
concentrated under reduced pressure. The resulting residue was recrystallized from

methyl acetate and then dried in an Abderhalden drying apparatus to provide 50 mg of N-
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PCT/ QSOL/ 46915 Met hanesul f oni ¢ anhydride (90 nmg, 0.5 mmol) was) h&éR a0
and the reaction mxture was renoved fromthe ice bath. The

reaction mxture was stirred for 35 mnutes. The reaction m xture
was wihexksis ee tines with water, concentrated under %%‘itﬂfs%iimms
pressure, and triturated with a m ni mum vol une of net acetate.

The resulting crystalline solid was 5 isol ated by fiItratlon and

then dri . d aratus to provide 94

of N-[ 4- (gﬁq%%nﬁﬂ‘g%é lgl @?% Eﬂd%ffﬁlgﬁz Firvedipdr)midl-dyr i di n | -

yl ) but ylflunebbresssulfimnisd Baratéhda wi S lGul at ed
for Cl?%Q{\IS.Q@ 26 52 5%@ 0, 7 SRR ‘%c;féﬁg'léig e 3%

55. 37 y§sidealoulated Cgéiao%ogﬁaﬁﬁp e%@, 56.75; %H, 6.93; %N, 15.04; Found:

N-[ 4- (4gﬁngggz%hp35g‘@hﬁlgggethyl-lH-ln1dazo[4 5- c]pyrldln | -yl) but !
Cyl].4- f1'uor obenzehesul f onam de Hydrate HN S, O 15 Tri et hyl am ne (0.07
n,% 0.5 mmol ) was added to a solution of 1-(4-am nobutyl)-2-

butyl -6, 7-di net hyl -1 H i m dazo[ 4, -cL& j di n-4-amne (150 ng, 0.5
mmol) in dichloromethane (150 mi}* reacti on m xture was cooled
in an ice baVy-(#ARGnd=DBOfDEENERS (

nmol ) was added(and t he rggetlon ﬁ?g%ﬁ?@ﬁh mkq@h@@ghﬂgﬁmﬁg he |ce
bath. The reaction nmixture was dYiPhewdirer ambi ent tenperature for
48 hours. The reaction nlxturep@ps washed with water (2 X 150 i)
and then concentrated under r c d pressure. The resulting residue
was recrystallized from net ate and then dried in an
Abder hal den dryi ng appar at us nmg of N 31 31 MAR 2005 WD
02/ 46194 PCT/ 1JS01/ 46915

[ 4- (4-am no- 2- butyl -6, 7- dlnethyI-IH- m dazo[ 4, 5-c] pyridin- |
-yl)butyl]-4- quorobenzenesquonanl hydrate as a white
crystalline solid, nlp 133.1-133. 7C. yN

HN

10
Phenylisocyanate (0.056 mL, 0.5 mmol) was added to a chilled solﬁtion of of 1-(4-
aminobutyl)-?.-butyl-ﬁ,"f-dimethyl-lH-imidazo[4,5-c]pyridin-4;amine {150 mg, 0.5 mmol) (
in dichloromethane (150 mL). The ice bath was removed. A white precipitate formed k
after 5 minutes. The reaction mixture was allowed to stir for 30 minutes and then it wa's
15 concentrated under reduced pressure to provide an off-white crystalline solid. This

material was isolated by filtration usihg a small amount of diethyl ether to transfer the
material to the filter and then dried in an Abderhalden drying apparatus to provide 185 mg
of N-{4-(4-amino-2-butyl-6,7-dimethyl-1 H-imidazo (4,5-c]pyridin-1-yD)butyl]-N'-
phenylurea, m.p. 195.8-196.8°C.

20 Analysis: Calculated for Ca3Hy,N4O: %C, 67.62; %H, 7.89; %N, 20.57; Found: %C,
66.84; %H, 7.71; %N, 20.54.
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Anal ysis: Calculated for C22H30FN502S H2O 9%, 56.75: %d, 6.93] MAR 2005
15.04; Found: 9%, 56.99; %, 6.58; %\, 15.24. 5 Exanple 4 :

N-[ 4- (4- Ami no- 2- butyl -6, 7-di met hyl - | H-i m dazo[ 4, 5-c] pyri di n-1

-yl ) bwoykdsid4 phenyl urea HNO HN 10 Phenyli socyanate (Op@p@seiudsets 5
mmol ) was added to a chilled solution of of 1-(4-

am nobutyl)-2-butyl -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyri di n-4-am ne
(150 ng, 0.5 mmol) in dichloronethane (150 nL). The ice bath was
removed. A white precipitate forngd fter 5 mnutes. The reaction
nmixture was allowed to stir for 3 xaﬁ?’ﬁ es and then it was 15
concent r at edNjAdéAniackddrey 5| R Sistets1-1 B-iRiRYd[HS- -1 %0bE91]-
crystalline solid. This nmaterial was isolated by filtrfation using a
smal | anount of diethyl ethel-Risnylfipyssadivdeate material to the-
~filter and then dried in an Abd@.[zhal den dryi ng apparatus to provide

185 ng of N
N-[ 4- (4- am no- 2- butyl - 6, 7-di -\I—I-ii_\]:rgn;\dgzo[ 4,5-c] pyridin-
| -yl)butyl]-N phenylurea, §- 8-196:8C. 20 ‘Anal ysi s:
Cal cul ated for C23H32N60: %C, 6€7.62;, %1, 7.89; 9N, 20.57; Found: %C,
66.84; 9%, 7.71;, %N, 20.54. 32 31 2005 WD 02/ 46194
PCT/ USOL/ 46915 Exanple 5
N-[ 4- (4- Ami no- 2- butyl - 6, 7- di met hyl - JHHnymM dazo[ 4, 5-c] pyri di n-1-yl) but
yl] N-phenylthiourea Hydrate NH2 Al HN'FHN
HN

| "o

Using the method of Example 4, 1-(4-aminobutyl}-2-butyl-6,7-dimethyl-1H-
imidazo[4,5-c]pyridin-4-amine (100 mg, 0.35 mmol) was reacted with
phenylisothiocyanate (0.041 mL, 0.35 mmol) to provide 97 mg of N-[4-(4-amino-2-butyl-

10 6,7-dimethy]—1H-imidazo[4,5-c]pyridin—1-yl)buty1]-N-pheny1thiourea hydrate as a white
crystalline solid, m.p. 160.0-160.8°C.

Analysis: Calculated for Ca3H3aNeS « HyO: %C, 62.41; %H, 7.74; %N, 18.99; Found: %C,
62.39, %H, 747, %N, 18.52.

15 Example 6
N‘-[4-(4—-Amino-2-buty1-6,7-dimethy1-lH-imidazo[4,5~c]pyridin-1-yl)butyl]-
N, N-dimethylsulfamide
NH,
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5 Using the method of Exanple 4, 31 MAR 2005
1- (4=am nobutyl)-2-butyl -6, 7-di net hyl -1 H

i mdazo[ 4, 5-c]pyridin-4-am ne (100 ng, 0.35 mmmol) was reacted with
phenyW@@eMé18¢yanate (0.041 ni, 0.35 nmol) to provide

N-[4- (4-am no- 2-butyl 10 917&'7950?}46915

6, 7-di met hyl - 1H-i'm dazo[ 4, 5-c] pyridin-1-yl)butyl] N-phenylthiourea

O el atad { arRltTil Kihe g Disatnahatidioplo mionmionail o 00
Found: minobe®yIBY-busHs, 7imdthy AW indi@atofs, s%@yﬁaﬁtm&ﬁm? g,0.23

N[ 4- (4 i met hyl - 1H i'm 3zo| 4. & 9P put
yITl NN d?n@?’%f%@?ﬁ"%é‘iﬁts . gﬁ se@%/w@nsgmsmmlamanwtﬁw 46194

ESIT / tJISC?nﬂnga]c@ﬁh%l_il(ﬂ'f{m@I anbAaad ('DEO”Q %LO§J;3 'fqn'nol?wgg’ ad4eg. ! i‘he re:?cn%g gn%?tu}eowaas

ami hobuS§M9ved figm e ics bathd Thve rdaytionl tixiume stawfofed te 3R Wl drithigy 4- am ne

(67 ng, wFIRL)- c r t The reaction m xture
was cooltegnc}%%n anérl clébga %1 m‘%’ rﬁh@@@?’%&ﬁ%@i})‘%m‘eﬁa}c&%ﬂ(@ 25 ni,
0. 23 rmredmplotas Theldighllorchichane aas ic@idved diddf RINRA pRskigioyed from the

i ce bat r ea m Xt was allowed to stlr at “anbi ent
t enper a ith leC!P ghane %%mﬂ?)m%ad%ﬁ‘ﬁ%ﬂd}g? geawn MEKErE el keated b 609Gt Aftae3

r eact i ohnummdﬂ@ﬁrmdﬁ@@lf@:h@yl cimﬁd@' eﬂr ‘g%% nﬁ?@&?@fﬁ'&e Ry Wﬂ‘ unge

uced e%% 2- Dichlor oet an
r eaCt i oft B %?aF@&tt@Hpﬁt@U@U@s Taﬁéqdem relux landiths readfdrEmixture was

di met hyfeglukdd C added. and heati ng _wa
cont i nued. 1eoma¥ldtoe}?ﬁho Tﬁg(g?aég rﬁg%%‘ KAl P%WH&@’E%QW%. sed to

refl ux HEcusHachensovdroeombingdand cwa:smratﬁif Und¥eiddicedl preSdird) e Sesulting
wice with water. The agueous

react i oRgRiN act e
fractions vve%éegrg% ?l}f%‘aﬁf% gWL‘E’ﬁPFedP Sepvifedmg @Wt{éﬂ‘l-pmms'&jr e. The
resul titwgyl-6,7-dimethyl-1H-imidazo[4, 5-c]pyridin-1-yl)butyl]-N,N-dimethylsulfamide as an

15 off-white crystalline solid, m.p. 129.5-131°C. M/Z =397.1 (M + H)".

Example 7
N—{4-(4-amino—2,6,7—trimethy1—

1H-imidazo[4,5-c]pyridin-1-yl)buty]] methanesulfonamide
NH, |

Part A

| A mixture of 5,6-dimethyl-3-nitropyridine-2,4-diol (60.0 g, 326 mmol) and
25 phosphorus oxychloride (600 mL) was heated at reflux for 2 hrs, The reaction mixture

Wwas concentrated under reduced pressure. The resulting residue was combined with ethyl
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residue was recrystallized fromnethyl acetate to provide 10 niﬂ MAR 2605
of N-[ 4- (4- am no- 2-

but), -6, 7-di met hy] - 1Hi m dazo[ 4, 5-c] pyridin-1-yl)butyl]-N, N-di met hy

| sul f wo abeieess an 15 of f-white crystalline solid, mp. :

MZ = 397.1 (M+ H'. 20 Exanple 7 N-[4-(4-anino-2, 6%%3ﬂfsrr°ﬁrrée9tlﬁy|

1H i m dazo[ 4, 5-c] pyridin-1 -yl)butyl] methanesul fonam de NH 0=s=0

Part A A i xt 5. 6- diret byl - 3-ni t i dine-2, 4-di ol (60.0 g,
326 ol RSB R eh LG D e boveitpivas e setma |

reflux fidearBbraieSolufibe. TRORYES Wefd sspdtite] aniBSudRs ERBE &AL é@ﬁ)'
reduced ‘gr essuyre. The resu?_ti ng relgi dueavvaguconb?a?ned V\fi%tq'l%&et fﬁe 34

31 MAR 2Wiisetiihapeinia s Tha orsanic Users wisoaonbinsd: dried wioagrieyiumrsd]fith emi
filteredyenlgcdy g\@é@ ' ous saodi bi.car bonat e

“ sol ution. m‘]Thg'3 Iﬂg%{g?gh%ﬁg&gep rgstqré%%g%él’%g%ué%%résq?@ygﬂ}%?ﬂ@iw%ct ed

t Wi ﬁ e vﬂmﬁecbbshghr?z?cbgaph)é (silve gelre@;&in’g@viﬂhwjbemgthw g&tﬂmd'aﬁ@gm p5vigs

wi th magnesj ate.and . then concentrated under reduced pressure

to .pr ov%gg_dgﬁt%%WO?éﬁﬁ%ﬂmﬁtm]gs REPRMARE. was 5 purified by

chr omat dgrtaphy (silica gel eluting with 60/40 ethyl acetate/ hexanes)
to provide 5? 9 of  2,4-dichloro-5, 6-dinethyl-3-nit roPyri dine. Part
B Tert - but yl 7@7Rrvhimigebusienshmmated 6¢ 633§ mpdd wasndbyiwdedoan v
added t GnigurdBPol4I8ieh18fo-2 s 4ndbh ML RhiRe el L~ 3- it r ridife (50
g, .226 mol r, anhyldrouos N, I{I&H?L%l?1 i{rlr]g{) %ﬁf%rf’?@éﬁ%& "?'B‘(%’ ar“?‘ﬁfé‘% ELHQI

t r 1@t hydimithdformanide (S5GB@ LA tricthTlamined Sl 0389 nrinol)u Mhe vaastioal | owed

to stir g t L t. was .concent rat ed under . reduced

pr easur & W Mo G88 | A Bybibigh TR e PR B Sri B Prcea o
and t herto pragiedn vil.t Thevail eas diffvived i ghyliaethta¥RT the Svashel SHthWRY:. The
magnesi um sul f at e aqu%t hen concentrgted under reduced pressure to

pr ovi de CHERHE /YL VRS YehREpEes MM sihate par then eanceriraged|under reduced
chr omat egEsapd s provide a dark oil. This material was purified by column chromatography

15 (silica gel eluting with 40/60 ethyl acetate/hexanes) to provide 64.5 g of tert-butyl 4-(2-
chlofo-S,G-dimethyl-S -nitropyridin-4-yl)butylcarbamate as a bright orange oil'which
solidified on standing. '

Part C
A solution of phenol (18.50 g, 196 mmol) in diglyme (50 mL) was slowly added

20 dropwise to a chilled (0°C) suspension of sodium hydride (8.28 g of 60% in mineral oil,
207 mmol) in diglyme (50 mL). After 1 hr gas evolution ceased. A solution of tert-butyl
4-(2-chloro~5,6-dimethy]-3-nin'opyridin-4-yl)butylcarBamate (68‘.95 g 185 mmol) in
diglyme (200 mL) was slowly added dropwise to the reaction mixture. After the addition
was complete’ the reaction mixture was heated at reflux for 4 hrs. The reaction mixture

25 was concentrated under reduced pressure to provide a black oil. The oil was dissolved in
ethyl acetate and then extracted with 1N sodium hydroxide to remove excess phenol. The
organic layer was dried over magnesium sulfate and then concentrated under reduced -
pressure. The residue was purified by chromatography (silica gel eluting with 30/70 ethyl
acetate/hexanes) to provide 40.67 g of tert-butyl 4-{(2,3-dimethyl-5-nitro-6-

30 phenoxypyridin-4-yDamino]butylcarbamate as an orange oil.
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15 (silica gel eluting with 40/60 ethyl acetate/hexanes) to pr:"bllm&w%
64.5 g of tert-butyl 4-(2-

chl org;(g, 6- di met hyl - 3-ni tropyridi n-4-yl)butyl carbamate as a bri ght

or ang i0RAeMMch solidified on standing. Part C A sol ug f

phenol (18.50 g, 196 mmol) in diglyne (50 nl) was slova%féng%@é“”'fo
dropwi se to a chilled (0C) suspension of sodium hydride (8.28 g of
60%in pggral oil, 207 nmmol ) in diglyme (50 nl). After 1 hr gas

evol ution ceased. A solution of tent-butyl

4- ( 2- chl or o-Teyeutly! ingeth 1S GIRY6L b bsda Yk b Ut yil 68. 95
g, (18,5 m) llm? m%?gfgie 500 ng?b{\f/aﬁsjlb’g? @Wyka"gﬂé”ééﬁg{°i%@éa§b%§? he
react i on ikt L Emoky falene ghYiisopepanchésmEpal 86 platitnen be aarbon(y.0
m Xt ur &) Wwase doad : I The react.i I, xt,ure 25 was
co cenig r) at_ed undrgrq a?%g%@yéwgr@géruhég% gn By S&Yco@ga%fgég’cm’) oveqghtoj |
ved di 983 Regpparatuet By catedet whercanded byefitetidd BatRshihichas N Sodi um

hydr oxi hengl . The _organjc |layer was dried over
agnes Uk Byt AR B B BOEC D e it P Peudseimdprriginy . The
r esi dusacwas: pprdvidectit o b big @Q(ﬁ@ﬁh‘ﬂo-@,%Lcli{nﬁﬁiygﬁ’-h?&{oﬂﬁﬁgin‘!‘ﬂ-t h

g ert-

30/ 70 ! tate/h t | de 40. 67 utyl
4102, g’bg‘ﬁp‘glq%&?qaggaﬁ}a{e?é?geg% 0 provi y

phenoxPay El di n-4-yl)am no] butyl carbanate as an orange oil. 35 31 MAR
%%FS WO 02/ 46194 PCT/US01/ 46915 Part D Tert-butyl
4-7 (2, 3-di n‘ét“l‘fﬁ“fﬁSQfﬁhqm@eaalpffmnBMybywieﬂiymrthoyée)M3m]Hﬂy,tmlsrgar bamat e

9.17 Q. mh.) . i L (5 L d 5%
b1 at 1 ok ey BBk lojuch@ (P St it R a5 e Acdraaf gl
hydr ogelup f@§§muean(dlaﬁeqtomnper&a&d mgdsg ﬁ%du@?@frﬁﬂsﬂl{a_tto pfév;ag a?’ﬁf‘ﬁ# &h t
rappar a : .cat al,ys S reno | ratl on an e | rat e
vvgg co?ﬂc‘:lezonl% %ﬁ%’%"ﬁﬁﬁﬁ“ﬁ*ﬁ%ﬁ%& aﬁ&‘%@ﬁ%@?"ﬂ%“ﬁéﬂgm}, wgshed eith oi | was

dri ed bmeedridi @ybr mySREUm sulfatd hRY ih@ﬁ-cgnc%ﬁ%il%dérqgﬁu'cp&'{)t%gsure to

<[ (3-am no-5,6-di net hyl - 2- phenox ridi
é? 5 fam %"ST‘E‘EPaﬁ éé’? %ﬁﬁ{fé.*ﬁs&*@ pl%@-phen@w bY-ohideindd, fratpridal1-f r om
Part Ddutyieitimaidistawassbate (3.59 nli, '19.58

Part F

A solution of tert-butyl 4~(2,6,7~trimethyl-4-phenoxy-1H-imidazo[4,5-c]pyﬁdin- 1-
yhbutylcarbamate (6.70 g, 15.8 mmol) in dichloromethane (50 mL) was slowly added to a
20 chilled (0°C) mixture of trifluoroacetic acid (60 mL) and dichloromethane (100 ml). The
reaction mixture was allowed to warm to ambient temperature and then left overnight.
The reaction mixture was concentrated under reduced pressure to provide a brown oil.
The oil was dissolved in dichloromethane and the solution was made basic (pH 14) with
5% aqueous sodium hydroxide. The layers were separated and the aqueous layer was
25 extracted with dichloromethane, The organic layers were combined, dried over
magnesium sulfate and then concentrated under reduced pressure to provide 4.50 g of 4-
(2,6,7-trimethyl-4-phenoxy-1H. -imidazof4,5-clpyridin-1-yDbutylamine as 2 brown oil.
Part G
A mixture of the material from Part F, triethylamine (2.0 mL, 14.6 mmol) and
30 anhydrous acetonitrile (450 mL) was heated until a homogeneous solution was obtained.
Methanesulfonic ar_ihydride (2.54 g, 14.6 mamol) was slowly added to the reaction mixture.

The reaction was judged to be complete in 10 minutes. The reaction mixture was
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mmol ), anhydrous tol uene (75 nL) and pyridi ne hydrochl oride (03 73A8)2005
was heated at reflux for 1 hour and then concentrated under reduced
pressure to provide a brown oil. The oil was dissolved in ethyl

aceta en washed with water (X2), washed with

over Eggﬁgg?%ﬂ1sulfate and then concentrated under red&%g@ﬁ%}gégure

to 15 provide 6.74 g often-butyl
4-(2,6,7-trinet hyl - 4-phenoxy-1 H i m dazo[ 4, 5-c] pyridin-| -

y| ) but ylcercebimated endes redumdwsm to.prépddé a &aamwl Tt of) wak dissdivedus v

4- (2, 6, eno i-n dazo[ 4, ridin-|-

yl )buty %:ngo tF"e(agd )%%ng‘ Faueqys s ‘EF?I E’I’%]thh‘éa‘(‘%@-‘smefwas
sl oW y adslesgpatatedand %n@hh‘idtﬁdwﬂp@hl@ﬂoﬁfetﬂaﬁe Ofhel dridnicduRyRemgki ¢ acid
(60 L) and di chl oronet hane (100 nlL). The reaction mXxture was

al | owed “eT8biHEd: Hpﬁ%omagmm%%@wap@.ﬂ@nawenmw ursler reduasd pregivee to The

t d
LB own Doy dela tietia” ARGkl R MR o ERNBSRIRIGRY e
sol.ut i odumwmﬁéﬁmﬂﬂmox@pﬁhﬁn@@em@bh to pitvide ugelgsafs\om(ammymwde

it o BB AR Gl Bo PP g M o i sl

rragnemB.mHulfate and then concentrated under reduced pressure to
provi de 4.

(2,6, 7-tri m 1?~=@ﬁﬁﬁ@ﬁ@%b“-mnmw-&ﬁz'@ﬂ%zs[4é}fd9mcﬁn -h=1 -yl ) but yl ami ne
asioa br{i!\jﬁt)ﬂ]dtethan@aﬂﬂfonﬁniﬁeg@ mgjn@ 4%m5 %nmn&ghx% AL (5 g)twélc? e (450

triethylamne (2. rous aceton

) vvasCQ’i@H’t‘fé’cP"d r¥hen) heated) mm%gélném!rs aﬁstﬁloﬁ(t? lfQIﬁﬁ\lm The raiciedmixture was

Met hane ,

the r oatiiicdh fodtahy eh el fishyhin SR AT mhg Bl dh M sRERERI
m nut esl0 %hgueasodiom hyivokide eoluticn, Jhe AquddiilaPE0ms\e€Datitédinl Wen

PCT/ USOl/trA'Gu?% ol nt r at e‘gsirB er duced essure tq provide a
brown of 12 é"“g'rﬂ & it ehlgrg (5‘“1 © BiEemr Ear FeteerRmbing dRed aes hed

With 5%magndsionmssutfae iabdiha eorexiteheed uhB& rBAEOPRsdufB hroviRS RARRLAL ed
and the exirac ed wi,th di chl oronet hane. The organic Ia(i/ers wer e

conbi neth® Yt Vardissobed fmebanol prdgembined withd M hrdroetdericasid indisghylinder
reduc edetﬁér‘%ﬁ@-m b )l TheoreRhilANE Qﬁxt@pr@&@%ﬁ »ad i'sGiatea- B& FPRbEhhPdricdCPhe

purified by colum chromat odgrap y I ca
solid was dissolved in water and the solution was ad_]ustcd to pH 10 with solid sodium

carbonate. The resulting white precipitate was isolated by filtration, washed with diethyl
20 ether and then dried in a vacuum oven at 80°C to provide 2.00 g of N-[4-(4-amino-2,6,7-
trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]methanesulfonamide, m.p. 228-230°C.
Analysis: Calculated for C14H23N50,8: %C, 51.67; %H, 7.12; %N, 21.52; Found: %C,
51.48; %H, 6.95, %N, 21.51. '
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eluting with 95/5 dichl oronet hane/ net hanol) to provide 4.49 ¢ 30} MAR 2005

N-[4-(2,6,7-trinmethyl-4-

phenoxy-| H i m dazo[ 4, 5-c] pyridin-1-yl)butyl] nmethanesul fonam de as a

| i ght wioemsispol id. Part H -

N-[4- (2, 6, 7-tri met hyl - 4- phenoxy- | Hi mi dazo[ 4, 5- c] pyri dfiT3{CS0Y/46915

yl ) but yl ] met hanesul fonam de (4.20 g, 10.4 mmol) and anmoni um acet ate

(42 g) were conbined and then heated in a sealed tube at 150C for 36

hrs. The reaction m xture was al [Esmeple®80 cool and then it was

di ssol ved in chl orofor solut j.on extracted with 10 %

aqueous sodi um hydr-oxi]gjﬁ'lg'ﬁﬁﬁoﬁg.e{h?ﬁghﬂ%bﬁéﬁ?‘a ¥ was separat ed

and then extract eti/Amidazpdes-dlpytidin. W BupPheheh Rl Rnatiige OF ganic

| ayers were conbined, dried over 15 magnesi um sulfate and then

- concentrated under reduced pressire to provide a yellowoil. The

oil was dissolved in nethanol ined with I Mhydrochloric acid

in diethyl ether (10.4 ni). THe [ sultiodg ite precipitate was

isolated by filtration and drie solid was dissolved in water

and the solution was adjusted to'pHY0 with solid sodium carbonate.

The resulting white precipitate was igolated by filtration, washed

with diethyl 20 ether and then dried inla vacuum oven at 80C to

provide 2.00 g of N-[4-(4-amino-2,6,7- NH

trimethyl-1Himdazo[ 4, 5-c] pyridin-I|-yPFBaoyl | met hanesul f onam de, m p

. 228 230C. Analysis: Calculated for CL4H23NSO2S: 9%, 51.67; %,

7.12; 9N, 21.52; Found: %C, 51.48; %, 6.95; 9%\, 21.51. 37 31 MAR

2005 WD_02/ 46194 PCT/ USO / 46915 Exanple 8 N

(4-[ 4- arthd- 2- (et hoxynet hyl ) - 6, 7- di met hyl -

1[4' IOm aazNa[ 4T151’etﬁ31191¥{n'e%.@ m]L,BQII’,]?bnlljr;%ng %vasnzgitdgc? E)easgﬁilﬁc%qz&“na)%xww_ézf teﬁl-t-\ ks
butyl 4-[(3—am1no-5,6-dimethyl-?.-phenoxypyﬁdin-4-y1)arnino]butylcarbamate (8.60 g,

21.5 mmol) and anhydrous dichioromethane (200 mL). Ethoxyacetyl chloride (2.76 g,

10 22.5 mmol) was added. After one hour the teaction mixture was allowed to warm to

ambient temperatureand stirred for 2 hours, The reaction mixture was concentrated under
reduced pressure to provide tert-butyl 4;({3-[(ethoxyacetyl)amino]—S,6~dimethy]—2-
phenoxypyridin-4-y1} amino)butylcarbamate as a brown oil. The oil was comblined with
pyridine (130 mL) and heated at reflux overnight. The reaction mixture was concer +tad

15 under reduced pressure to provide a brown oil. The oil was dissolved in dichlorome: szne
and was washed with water. The organic layer was dried over magnesium sulfate and then
concentrated under reduced pressure. The residue was dissolved in diethyl ether and then
concentrated under reduced pressure to provide 8.21 g of fer-butyl 4-[2-(ethoxymethyl)-
6,7-dimethyl-4-phenoxy-1 H-imidazo[4,5-c]pyridin-1 -yljbutylcarbamate.

20 Part B

Using the method of Part F of Example 7, the material from Part A was hydrolyzed

to provide 5.76 g of 4-[2-(ethoxymethyl)-6,7-dimcthyl-4-phenoxy~1H—imidazo[4,5-
c]pyridin-1-yl]Jbutan-1-amine as a brown oil.
Part C

25 Using the method of Part G of Example 7, 4-[2-(ethoxymethyl)-6,7-dimethyl-4-
phenoxy-1H-imidazo[4,5-c}pyridin-1-ylJbutan-1-amine (5.32 g, 15.0 mmol) was reacted
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k O=S=05 Part A Triethylanmine (3.3 nL, 23.7 mml) was added t & 12MAR 2005
chilled (0C mxture of tert- butyl

4-[ (3-am no- 5, 6-di met hyl - 2- phenoxypyri di n-4-yl ) am no] but yl car bani ate
(8. 60w@ 02/4819492 Mmol ) and anhydrous di chl or onet hane (20

Et hoxyacetyl chloride (2.76 g, 10 22.5 mol ) was addedg'cﬂqsm'r46915

hour the reaction mxture was allowed to warmto anbient

t enper at ur.ean stil%recgﬂ%o‘raﬁef rs. The reaction mxture was
concent r S ARReSHonicARY 2 dd gut 27 mEobrte proidet6adf g oLA(f-2-
4- ({ 3- [ ((ethboysystpR)-&,h gt I ridin-4-yl}
ani no) bu(t I?af?lbanate as gﬂ%ﬁghvﬁog'\l F’H%ﬁmﬁzﬁa ISQ@@%CO%I ned with

pyri di nel %m&jmmban@aﬂbfomﬂw abropefsblik overni ght. The reaction
m xt ur e pyagy concer ated 15 under reduced pressure to provide a brown
oil. The oil was dissolved in dichloronc -lane and was washed with
wat®r. The obgmpitle geamrmmw of P&0H GF EXaniPha7) @8 K 41n. @ﬁhd‘@iéneth?nié ihen
concentr<';1t‘ﬁg}fj_g‘a]ﬂ_8 E ﬁ %ﬁe The resi due was di sso
di et hyl dap "P¥e '"Blﬂ‘? Aher i | -ilerty]} merharaguiforagude (6. 815@,
provi de 18, IZﬂmél Qhs élﬂmte@leﬁ Hov >
6, 7-di rret hyI - ) heno;%b H-flfm iﬁgg%f%%ghgﬁﬂ@%ﬁﬂ?{% I(ethP]Pg{lj tl)lf“(lca(r bamat e.
20 Part anﬂﬁ -inyidazalh ralpyodinHaylfbugyl hetiBoaswiforariide ehe wiri¢ snfidain.pf r om
'Part A vas. ppgrolyzed to provide 5.76 g of

b!/ (et hoxyrreth |')-6, 7-di net hyl - 4- phenoxy-| H-i m dazo[ 4, 5-
c] Byri diAmalysiy qamumdﬂor EngHhaN: 888260y 10V01; WH, 7.3Pa%N, 8 85; Réuhaasthe
met hod gﬁﬁga“ﬁf‘?% /zﬁxragnq)gpe 7, 4-[2- (ethoxynethyl) 6, 7-di methy1 4-
phenoxy- i 'mTddzo[’4,5-"c yrldln | -yl ]butan-|-amne (5.52 g, 15.0
mmol ) was reacted 38 31 MAR 2005 WO 02/ 46194 PCTI USOL/ 46915 with

nmet hanesul f oni ¢ anhydri de (2 74 g, 15.7 ninol) to prOV|de 6.26 ¢
of N-{4-[2- (ethoxymethyl)-6, 7-di n%‘taﬁgpll&% phenoxy-

| H i mi dazo[ & f@:@lannb i1 67M (oo E AR DAY OBRT AR uRR-2 BF own

sol id.
15 [(2-(dimethylamino)ethoxy](phenyl)methylJbenzamide
NH,
N N\>__/_/
i A\
N 0
H
0]
7 H
N—
/
20 Part A

Under a nitrogen atmosphere, 4-(2-butyl-6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-
c]pyridin-1-yl)butan-1-amine (122 mg, 0.33 mmol) was dissolved in dichloromethane and
triethylamine (0.093 mL, 0.67 mmol). The solution was cooled in an ice-water bath and 4-

25 {[2-(dimethylamino)ethoxy](phenyl)methyl]benzoyl chioride (106 mg, 0.33 mmol) was
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Part D 5 Using the general nethod of Part H of Exanple 7, 31 MAR 2005
N-{4-[2- (et hoxynethyl)-6, 7-

di et hyl - 4- phenoxy- 1H i mi dazo[ 4, 5-c] pyridi n-1 -yl ] butyl } met hanesul f on
amde (5.86 g, 13.1 nmol) was am nated to provide 1.58 g of

N-{4-[ 4- wo 2@6134 (et hoxynet hyl ) -6, 7- PCT/US01/46915

di met hyl -1 H i m dazo[ 4, 5-c] pyridi n-1 -yl ] butyl } met hanesul f onam de as a
white solid, mp. 165-167C. 10 Anal ysis: Cal cul ated for

Cl16H27N5(3 F
T o ?éss%fgéd/s?%n%én %gﬁrlkt)roﬂletﬁﬁre al@hddé@drgp@me O batfrwas rerhoftd and ¥

N- [ 4- ( 4- Anithgeastion, e stigedforan addifign nP!Lﬁ-hqum e zesptionsvas pysrehedivith 103 ) but
yl1-4 [ [Zaﬁ@oﬁﬁobmh%mbmmaeé B2 B3Pk PR bitihd REOFAFhotdR walhder a

ni trogen at rmsP
4- ( 2- but y| -e¥tragt %.%FW\OWMBH%G%WEM figctions ere cgmbined, washed with water

c] pyri gin- Ifolww)a@uymeldrﬁmséé?dzcamaa&e%&om@alta Maiy@mo%@ai ved in
di chl or onet_ hape .and tréﬁ;&hy am ne % he

). T
sol uti on wadnfgEenby fagh “i“b”é“%‘lﬂ‘ap%ﬁsﬂ“am 933£5h1°f°m°ﬂlan°/m°than°1

2- (di met igh I 5 06 ,
0. 53 11101 ) e 30 31 W Scho Tt CBrY EGARE MRl T AR 4200 O

di ssol ved/ é‘l"ﬁ"rﬂ?'}’ Z'd’ﬁ?”r?xmfé Skt pRyrid s Dt P opwi se. The i ce

bath was r Qmumﬂaanﬂ)edfohﬂ@ha@ghbﬂﬁ]%ﬁanﬁelaﬁaﬁﬂk§eﬁaw§andadﬁé plo@Ral 16
hours. The reaction wa‘is 3(;anch%Pi wth 10% aqueous sodi um carbonate.
4 roskeddt4my

The pHgses Whe Felerangg 1o é’lpérﬁueous fraction was extracted

wi th di chl ous(oet 8ei+HY.he organic fractions were conbi ned, washed
wi th wat er partiBol | owed by brine, dried (Na2SO4), decanted and
evaporated to yj el | o . Purification by flash colum
chr omat ogr aphy Nii"‘% g'é& 8‘“!§Q‘Y184 Bli'%nyd%%@%ﬁﬂéfcxﬁ’ﬂﬁ’&ﬂdub“g’ﬂaﬂdi ent
f\f[ ?1 5( g g L i [zL(amtf@taWumﬂtﬁW)}mﬁmwn%ﬁdé@da g 096 mmot) and

di met Hyl - 4 aB!‘fé’ﬂ’b‘W“F‘HE (Ind &)apemy phacsd o RrgseHre ke ajongisyithyw sfic bar. The tube

(di net hyl aryagekRrl hwneh@wmwb)fmfsmﬁhﬂs benzaatiidtva Sodedigt@my el | ow

solid. The product determ ned to be 97+% pure by HPLC.
temperature an dllut with water. The resulting cloudy aqueous mixture was made

basic with 10% aqueous sodium hydroxide and extracted with chloroform (3 x 25mL).
The combined organic fractions were washed with water followed by brine, dried

20 {Na3804), decanted and evaporated to provide a yellow oil. Purification by flash column
chromatography (silica gel, 95:5 dichloromethane/methanol gradient to 9:1
dichloromethane/methanol and finally 94:5:1 dichloromethane/methanol/triethylamine)
provided 14 mg of N-[4-(4-amino-2-butyl-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-
yhbutyl]-4-[[2-(dimethylamino)ethoxy]{phenyl)methyl]benzamide as a yellow oil.

25 '"H-NMR (500 MHz, DMSO-dg) & 8.41 (t, J = 5.5 Hz, 1H), 7.76.(d, J = 8.3 Hz, 2H); 7.43
(d,J=8.3, 2H), 7.37-7.31 (m, 4H), 7.26-7.22 (m, 1H), 5.84 (bs, 2H), 5.52 (s, 1H), 4.22 (t,
J=7.7Hz, IH), 3.49 (1, ] = 5.8 Hz, 2H), 3.29 (dd, = 6.4, 12.4 Hz, 2H), 2.76 (, ) = 7.7
Hz, 2H), 2.58 (t, J = 5.7 Hz, 2H), 2.32 (s, 3H), 2.27 (5, 3H), 2.22 (s, 6H), 1.73-1.65 (m,
4H), 1.61-1.55 (m, 2H), 1.35 (sextet, ] = 7.4 Hz, 2H), 0.86 (t, ] = 7.4 Hz, 3H);

30 C-NMR (125 MHz, DMSO-dg) 5 165.9, 153.0, 148.1, 1454, 142.0, 138.6, 133.5,
128.23,127.4,127.3,127.1, 126 4, 126.1, 124.5, 103.0, 82.0, 66.3, 58.0, 45.2, 43.6, 38.4,
29.3,28.8,26.1, 26.0, 21,7, 21.0, 13.6, 12.2.

40



MB(Cl): 648 (M+H). Part B 31 MAR 2005
N-[ 4-(2-Butyl -6, 7-di net hyl - 4- phenoxy-1 Him dazo[ 4, 5-c] pyridin-1-yl)b
utyl]-4- [[2-(dinethylam no)ethoxy] (phenyl)nmethyl]benzam de (101 ng,
0.16 wond d 15 ammni um acetate (1.1 g) were placed_in

pr essurez%‘ﬁ e along with a stir bar. The tube was seaf’tﬁ}(jgﬁﬁ‘(’ﬁgat ed
at 150C for 16 hours. The reaction was cooled to room tenperature
and diluted with water. The resulting cloudy aqueous m xture was

made  bARMS KD /e 5! 8¢ 6% GdsH) (i1 WT6 hyadedfor CaraNLOe XMyt ed Wit h
chloroform (3 x 25m.). The conbi ned organic fractions were washed
with water followed by brine, dried 20 (Na2SO»4), decanted and

evaporated to provide a yellow oil. Purification by flash col um
chromat ography (silica gel, 95:5 dichl oronet hane/ net hanol gradi ent
to 9:1 dichl or onet h&e P UETHON INGHUMLAN CEIILS

di chl oronet h | 1. .ded, .14 . of ..

N e (4 nangh 0o ARG biobl BA{8sBM 0 irea o LU RSIE iy Activiey

yl') but yis]based[dnXh¢ dicastdnyenaof in@feroh 0x)yand piteenter¥els MctdrhendBNaae as a
yell ow il 25 " H NVR (500 M—% DVBO-d6) 8.8 .41 (t, J =55 H, 1H),
7.76. (d; =@51§.°§"91&),53%‘§&e, info gdturq pyedia as-degcriped pyyTestymmper abin (m  4H) |
7.26-7. By S 2320t = 7.7
Ly, 25 eoitne Idueridn Bidng RimurtiauBioPieliguimbiihnd $ 2905 Joyendy o 7. 1
2.76 (tLeukoeyty Bjology; 58.5465-372 (Sptefber, 1995)5. 7 Hz, 2H), 2.32 (s, 3H),
2.@7 (s, 3H), 2.22 (s, 6H), 1.73-1.65 (m 4H), 1.61-1.55 (m 2H),
1.35 (sextet, J = 7.4 Hz, 2H), 0.86 (t, J = 7.4 Hz, 3H); 30 '3C NW\R

(125 MBlooDIZEDRiarabivh ForCulthfe3. 0, 148. 1, 145.4, 142.0, 138.6, 133.5,
128. 23, 127. 3o 127, 26.4, 126.1, 124.5,  103.0, 82.0, 66.3,
58.0, 45.2, ‘3’%“’%%’?%% fyom Z‘?é%ﬁ“‘%‘. dpnorsas qolleatgd by venipupcturerinig ELS A5

12. 2. 4&&&1%%39%@%10%@6&%_ ik bﬁ&l}bﬂﬁﬁ:@aﬂé‘@éﬁraﬁﬁ froiBole
571.3763 (MH), (571.3761 cal cd for  C34HA7N502, M+HL CYTOHI NE
| NDUCT! #iRed Ry ﬂﬂﬂl@i&?\lg'@EEE‘S‘rCB“mﬂPW ysing istenase®nl033d Toe PBMEg steem i s
usgd t owagag asicE ViRl [ [ 1V i Q@g% tNe q6
neasuremnt@ﬁlc?ﬁt@ﬁa@?’g?ﬁ%ﬁ%ﬂgﬁ% tsﬁﬁnltll)drn dr?tgéﬂg%xsa?% cggér)ﬂg a J"E?I N and
TNF, r eeshleonli nRBMI enmaplete.clcheiPBML suspénsion isniiied tead3 wielbflatibbesh bgrile
Tester n@é@u?&ultu%! platIeQ(Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park,

NJ) containing an equal volume of RPMI complete media containing test compound.

20 Compound Preparation
The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO

concentration should not exceed a final concentration of 1% for addition to the culture

wells. The compounds are generally tested at concentrations ranging from 0.12 to 30 pM.

2
i

Incubation

The solution of test compound is added at 60 pM to the first well containing RPM!
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then
added to the wells in an equal volume, bringing the test compound concentrations to the
desired range (0.12 to 30 pM). The final concentration of PBMC suspension is 1.5-2 X
30 108 cells/mL. The plates are covered with sterile plastic lids, mixed gently and then

incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.
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"Cyt oki ne Induction by the | munomodul ators | niquimod and 5- 275bR 2005
Journal of Leukocyte Biol ogy, 58, 365-372 (Septenber, 1995). 10

Bl ood Cell Preparation for Culture Wole blood from healthy hunman
donor w0 92/461bk ect ed by veni puncture into EDTA vacutainer tubes.
Peripheral bl ood nononucl ear cells (PBMCs) are separ at dF FVIH4GHSI e

bl ood by density gradient centrifugation using H stopaque(r)-1077.

The PBl\/%g re 15 washed twice with Hank's Bal anced Salts Sol uti on
and then—giréﬁ%spended at 3-4 x 106 cells/nL in RPM conplete. The

PBMC suspensiFallowimeastds sk 4 fl bot t sterile tissue

cul ture plates ?Cglsgt ar, ﬁ&n%?ﬁgggirL Rﬁ&“@é’geégé’fgﬂblﬂ“BW%dﬁoq_@m\ar e,
el s Aot e st o .
S0 |05bi | ipggg °?2f63§ﬁ§?ﬁ%/"mr§’ﬂf2fg‘6€%|%gg‘ﬂfc ropylsge whBOSamplecemt r at i on

sholl d meintenaked3a i i70e¢ ueIREANGY Fhd 2 dition to th
cultureg conpomljnds a?ﬁésrgg%%mﬁsﬁ{ge% éﬁ‘fg“‘%ﬁ"é@h@m ons

|Is. The
rangi ng qr:f%ﬁ?rd'.ei@sisga%(ﬂﬁ bydELISAcubati on The sol ution of test

conpound is added at 60 gMto the first well containing RPM
conpl et e ad serial 3 fold di_Iutions are nmade in the wells. The PBMC
entrat.ions to the desired range (0.12 to

: d TumerNearasist Ractorad Waaliyéls BREEMMl vol une, bringing
the test co . . (
3gl.0t M h{Tpe@%ﬁ%&“ﬁ@ﬂg@ﬁf? 11} At pRad DYl ilSArusinge Hemdn Mulgi-Spedids 106
celdl s/ nkit frain®Bil Bioemdiva FLaboMESRE Now Brusiduiti | | e dinflSeeq Tl Xed
gentlyeggd then - i ncubated for 18 to 24 ho%jrl\?' ge@§é???¥P§S$§%'%ar bon
di oxi dP%Phosphere. 41 31 MAR 2005 WD 02/ 46194 PCT/ USOL/ 46915

Separati on Toatdr@eéoss i ' | ates.are centrjfuged for 5-10
nm nut es, at 1000rrpm Sgdgogdﬂ@ t&%"%g?&ﬁ@‘pﬁ‘ﬂ%“@é’reﬁﬁ%@% #\g‘r"é’a“able

super nalf AR OCPL e fspbridgd, MA,R&D Systérs, MinhsspoRD NG PRiRSze AR
{ransf avigs] 0 IR Rkl iRBYREne UbeS.  Sampl €5 are

15

The table below lists the lowest concentration found to induce interferon and the
lowest concentration found to induce tumor necrosis factor for each compound, A “*»

indicates that no induction was seen at any of the tested concentrations.

20
Cytokine Induction in Human Cells
Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor
1. 0.12 1.11
2 0.0046 0.01
3 0.01 0.37
4 0.12 0.37
5 0.0t 0.12 |
6 0.01 0.01
7 0.37 *
8 0.04 10
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5 maintained at -30 to -70C until analysis. The sanples are anhil MABA0C5
for interferon (a) and for tunor necrosis factor (a) by ELISA
Interferon (a) and Tunor Necrosis Factor (a) Analysis by ELISA

| nt er {385 @Metsy concentration is determ ned by ELI SA usi

Mul ti-Species 10 kit from PBL Bi onedi cal Laboratori es,P%OW&%
Brunswi ck, NJ. Results are expressed in pg/nL. Tunor necrosis
factor (a) concentration is determ ned using ELISA kits avail abl e
from Genzyne, Canbridge, MA, R& Systens, M nneapolis, M\, or
Pharm ngen, San Diego, CA Results are expressed in pg/nL. 15 20
The table below lists the | owest concentration found to induce

i nterferon aftk plagent invekiin OGRS désabddcnit R estehck G Ve antod iR nts
necr osi f%gt or eac conRound_. A "*" indicates that no ]

i nduct i H1¥TSRAs Feesinsslstplled deserption aidexapipies dave been preyidediar slarine

| ndgict i i ,@c‘%p @m ] i |

Nunber | ﬁ{‘%ﬂrd?restﬂgﬁg r(r}ogr% !Ii\ltefdcr oSl sée% tor rtaf'é?x%ﬁ%%ﬁ%g@%?%ﬁi}%%ﬁ{‘ I{ Y
30. 010. 97! bwapragnsp thee Glified @ tEarOther. rixhy TharRies S WAidle4? ths HeddBRA 005
WO 02/ 4 . 915 The present jnvention. has. be descri bed
it eREotErts it Hendtog i B SR G bnd 5T oA B iNB il s g

det ai | estogestithé pivientiorashdulnari lasited 2y the BERD ARV fARS dnfHosiBbrifanll Y

structures described herein, but rather by the language of the claims that follow.
10
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5 of understanding only, and no unnecessary limtations are t of hMAR 2005
understood therefrom It w1l be apparent to those skilled in the
art that many changes can be nade to the descri bed enbodinents

wi t houwwodepsii ng fromthe spirit and scope of the invention. Thus,
the scope of the invention should not be linmited to thECEY3YY46515
details of the conpositions and structures described herein, but
rather b | anguage of the clains that follow 10 43 31 MAR 2005
5 10 15 legﬂ’&@l@l VWHAT IS CLAIMED I S: 1. A conpound of the
formul a gl): PCT/ USO / 46915 wherein X is al kylene or al kenylene; Y
is -CO, - CS-Acomp@ad-of i fosmda fIlpnd, -0-, -5-, or -NRS-; Rl is aryl,
het eroaryl, heterocyclyl, Cl1 20 al kyl or C2-20 al kenyl, each of

whi ch may be unsubstituted or substituted by one or nore

substituents independently seleqygd fromthe group consisting of:
-al kyl; -alkenyl; -aryl; -het r20aryl ;. -heterocyclyl;

-substituted cycloal kyl; -0-g N
| | L >R,
R; N
R, X\N :
/ ""Y—'—Z""R1
5 Rs
@
wherein X is alkylene or alkenylene;
Y is CO-, -CS-, 01'-—802—;
10 Z is a bond, -0, —S;-, or ~NRs—;

R, is aryl, heteroaryl, heterocyclyl, C 29 alkyl or
+Ca-20 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:

-alkyl;

15 -alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-substituted cycloalkyl;

20 -O-alkyl;

| -O-(alkyl)o.-aryl;

-O-(alkyl)o.;-heteroaryl;
-O-(alkyl)o.-heterocyclyl;
-COOH;

25 -CO-O-alkyl;
-CO-alkyl;
-S(0)o; -alkyl;



-O-(alkyl)o_ j-aryl; -O(alkyl)o_1-heteroaryl; 31 MAR 2005

-O (alkyl)o_1-heterocyclyl; -COON, -CO 0-al kyl; -CO alkyl;
-S(0O0-2 -alkyl; 44 31 MAR 2005 WD 02/ 46194 PCT/ USO1/ 46915 5 10 15
20 25“%% ) o-2 -(al kyl)al-aryl; -S(0)0-2 -(alkyl)0_1 -hetero
énagQ -(al kyl)o-1 -heterocyclyl; -(alkyl)s- PHT W@&g’@ls
(aIkyI)0| -NRs- CO- O al kyl ;- (al kyl)o-i-NRs-CO-al kyl; -(alkyl)o-,
-NRs-CO-aryl; - (’alkyléo j - NR5- CO- het eroaryl; -N3; - hal ogen;
~hal oal kyl: - hal oal koX{Ph2=(@kyDatasdl kyl : - CO hal oal koxy: -

-8(0)o.2 ~(alkyl)o.;-heteroaryl;
-8(0)o2 =(alkyl)y.i-heterocyclyl;
-(alkyD)o.1-N N(Rs)y;

5 -(alkyl)o.;-NRs-CO-O-alkyl;
-(alkyD)o1-NRs-CO-alkyl;
~(alkyl)g..-NR;s-CO-aryl;
-(alkyl).;-NRs-CO-heteroaryl;
-N3;

10 -halogen;
-haloalkyl;
-haloalkoxy;
-CO-haloalkyl;

_ -CO-halmlko@; -
15 -NO3;
_ : oN;

-OH;-
-SH; and in the case of a}kyl, alkenyl, and heterocyclyl, oxo;

20 R is selected from the group consisting of:
-hydrogen; ’
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
25 -alkyl-S-alkyl;
-alkyl-Q-aryl;
-alkyl-S-aryl:
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
30 -alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH: '
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“NO2; -CN; -OH. -SH and in the case of alkyl, alkenyl, and 31 MAR 2005
het erocyclyl, oxo; R2 is selected fromthe group consisting of
- hydrogen; -alkyl; -alkenyl; ' -alkyl-0Oalkyl; -alkyl-S-alkyl;

- al kylw®osmustbs -al kyl -S-aryl: -alkyl-0O al kenyl;
-al kyl -S-al kenyl ; and -al kyl or al kenyl substituted by ¥iéU¥/4at5e

substituents selected fromthe group consisting of: -OH 45 31 MAR
2005 5 10 WD 02/ 46194 -hal ogen; -N(R5)2; -CON(R5)2; -CS-N(Rs)Z2;
-S02-N(R5)2; -NRs-CO Cl.f@logekyl: -NR5-CS d-io alkyl:; -NR5-
Sot- Ci.10 al kyl; - NRs)z;
' -CO-N(Rs);
-CS-N(Rs);
5 -502-N(Rs);
-NR5-CO- Cy.y9 alkyl;
-NR5-CS Cy.10 alkyl;
-NR;- S0z~ Cy.0 alkyl;
_ -CO-Cy.q alkyl;
10 ' -CO-0-Cy.yp alkyl;
-N3;
-aryl;
-heteroa;yl; _
_ -heterocyclyl;
15 -CO-aryl; and
| -CO-heteroaryl;
R; and R4 are independently selected from the group consisﬁng of alkyl,
alkenyl, halogen, alkoxy, amino; alkylamino, dialkylamino and alkylthio;
each Rg is independently H or C;._walkyl;
20 or a pharmaceutically acceptable salt thereof.

2. A compound or salt of claim | wherein Y is ~CO-.
3. A compound or salt of claim 1 wherein Y is -CO- and Z is a bond.
25
4, A compound or salt of claim 3 wherein R, is alkyl, aryl or substituted aryl.
5. A compound or salt of claim 1 wherein Y is —CS—.

30 6. A compound or salt of claim 1 wherein Y is —CS—and Z is —NRs—,

7. " A compound or salt of claim 6 wherein Rs is H and R, is aryl or substituted aryl.
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-CO-Cl.lo alkyl; -COOC .10 alkyl: PCT/US01/46915 -N3; -ary§1 M8 2005
20 -heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl; R3
and Rq are independently selected fromthe group consisting of

al kyl | , hal ogen, al koxy, am no, alkylam no, dial kyl am no

and al ?/Fit/ﬁg‘?/ each Rs is independently H or Cl.1oal kyBCT§yS03/46915

phar maceutically acceptable salt thereof. 2. A conpound or salt of
claiml1l wherein Yis -CO. 3. A conpound or salt of claiml wherein
Yis -CO and Zis a bond. 25 4. A conpound or salt of claims3

wh ingRl i ' : e . 5. A d | t
ereing. Iécaﬂlﬁwﬂd&%%k%@@gy%élﬁﬁgﬁ%%%nd conpound or sa

of claim1l wherein Y is - or salt of claim1l
wherein Yis -CS- and Zis NR5-. 7. '"A conmpound or salt of claim®6

wherei ngRs i Rl | Lyl .or, substituted aryl. 46 31 MAR 2005
VIO 02/ 46194 éﬁgﬁ?ﬁg‘%ﬂf’i%"dﬁ%&éﬁ% AR RS 6#6357%? 762 5PUm 1 viher e n Y
1 $5 SO2-. 9. A conpound or salt of claim1l wherein Y is -SO2- and Z

is a bopd. 5 10.A conpound or salt of claim9 wherein R is alKkyl,
aryl, o susseeRRAuBd onsali of cleim & wheraioRinig alkyl, eailior sebstitdgdargld wher ei n
R is alkyl.

11. A compound or salt of claim 10 wherein R, is alkyl.
10 12. A compound or salt of claim 1 wherein Y is -SO,— and Z, is —NRs—.
13. A compound or salt of claim 12 wherein R; is alkyl and R, is alkyl.

14. A compound or salt of claim 1 wherein Rz is H, atkyl or alkyl-O-alkyl.
15

15. A compound or salt of claim1 wherein X is —(CH2)24~.-
" 16. A compound or salt of claim 1 wherein R; and Ry are independently H or alkyl.

20 17. A compound selected from the group consisting of:

N—[4—(4—amino-2-butyl—6,7-dimethy1-IH-imjdazo[4,5-c]pyridin-1-yl)-
butyl]benzamide;

] N—[4-(4-amino~2—butyl-6,7-dimethyl—1H-imidazo[4,5-c]pyﬁdin-l-yl)-
23 butylJmethanesulfonamide;

N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-¢]pyridin-1 -yl)-butyl]-4-
fluorobenzenesulfonamide monchydrate;

30 N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)-butyl]-N’-
phenylthiourea monohydrate; ;

N’-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)-butyl}-N,N-
dimethylsulfamide;

35
N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)-butyl]-N’-
phenylurea;
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1012. A conpound or salt of claim1 wherein Y is -SO2- and Z is31 MAR 2005
-NR5-. 13. A conpound or salt of claim12 wherein R5 is alkyl and Rl

is alkyl. 14. A conmpound or salt of claiml wherein R2 is H, al kyl or
al kyl -0-al kyl . 15 15. A conpound or salt of claim wherein Xis
-(CH2)2.4-. 16.A corrpound or salt of claiml wherein R3 and R4 are

i ndependent | {V-H4-Grammey.6, 7oty dGnigudare 4 tcdrisinfr om t he gr oup
consisting o

N- [ 4- ( 4- ani n&1)5“t1XJ{’§/‘ﬁth3€e§“18’n%8%l A -1 B i i dazo[ 4, 5-c] pyridin-1-yl)-

butyl ] benzanN:ig; -(4-Amino-2-butyl-6,7-dimethyi-14-imdazo[4,5- c]p 1din-1-yl)butyl]-4-
N-[ 4- (4-am no- bu'é%i 7d|methyl-lgl-|mdazo f’rp])yrldln- -y)

Obut y! ] met hahl@s(dith alﬁmeo)ebhom}(pmedﬁmwlmbbmapnda anddi et hyl -
H i m dazof 4, Rf-({d@/ an?ﬁon2l(et¥10;(mgﬁlw ]6 7idim tﬁlﬁr 1m1 T/'f g- f] adnil’l- <

nonohydr at e;

- N-[4-(4-am NO1Bulindthérebn gbriBt; Ay | - | H- i m dazo[ 4, 5-c] pyridin-1-yl)-bu
tyl]-N - phenyl thi'ourea nonohydrat e;

5N - [ 4- (4 amn@pﬂamcyun@lly-adcemamqkalﬂtHenenfdazo[4 5-c]pyridin-1-yl)-
butyI ]-N, N d net hyl sul fam de;
N-[4-(4- am no- 2- butyl -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-1-yl)-bu
tyl]-N q1gphe
N[ 4 (41§;1m ngy ﬁ’%ﬁ%@ﬁlﬁ%ﬁlﬁ%@h ltﬁ)@%nﬁ)élzsg}gatherapel.]ticall%f dffectwe amount of a
yl ) but ybﬂ}rrrmlh"afrrﬁ'sﬂmtnhmainbmatlon with a pharmaceutically acceptable carrier.
N-[ 4- (4- Am no- 2-butyl -6, 7-di nmet hyl -1 Hi m dazo[ 4, 5-c] pyri di n- |

-yl) but yI ]-4- [[2-(di met hyl am no) et hoxy] (phenyl ) met hyl ] benzam de;

d

nd N-
{4-[ 4- ant no- 2 PETRasmseheryRagien fomprisiie 3 fierapeutically ifgctive amovnt of 3
-yl ] butgthpomidaivdsm $ oneomibhidetion wnhaphhmammmaﬂycaa:tdpyabwmmrabl e

salt thereof 18. A pharnaceutical conposition conprising a
t herapeutically effective anbunt of ' a conpound of claim1 in

combi naghon W Sl fha PARIBGE st bnr S RlARE S GRICLIIE Effective amount of a

compound of claim 17 in combination with a pharmaceutically acceptable carmer.

21. Use of a compound of any one of claims 1-17 for the preparation of a medicament

for inducing cytokine biosynthesis.

22, Use of a compound of any one of claims 1-17 for the preparation of a medicament

for treating a viral disease.

23.  Use of a compound of any one of claims 1-17 for the preparation of a medicament

for treating a neoplastic disease.
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19. A pharmaceutical composition conprising a therapeutically 31 MAR 2005
effective anount of a conpound of claim9 in conbination with a
pharmaceutically acceptable carrier. 20. A pharnmaceuti cal
conposition conprising a therapeutically effective anount of a
conmpound of claim 17 in conbination with a pharmaceutically

acce zﬁblQA%@&%b@&io@%eﬂﬁ%ﬁﬂQ(Ia conpound of any one of clains 1-17
for the preparation of a medi canment for inducing cytokine

bi osynthesis. 22. Use of a conpound of any one of clains 1-17 for
the preparation of a nedicanent Nfor treating a viral disease. 23.
Use of a conpound of any one of clalgs 1-17 for the preparation of a
medi canent for treating a ne di sease. 48 31 MAR 2005 24. A
conpound of the fornul a (II) N (I R, wherein: X is alkylene or

al kenyl ene; R2 is sel ectedgf. e~group consisting of: -hydrogen;
-al kyl; -al kenyl; -aIkyIRé al kyl ; al kyl - S-al kyl; -alkyl-Oaryl;
-al kyl -S-aryl; 49 31 MAR 2005 -qikyl%O— al kenyl ; -aIkyI S- al kenyl ;

and -al kyl or al keny] substituted bynppe or nore substituents
sel ected fromthe group con5|st|n§ﬂﬁ
5

{n
wherein: X 1s alkylene or alkenylene;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl,
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;

-alkyl-S-aryl;
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-OH, -halogen; -N(Rs)2; -CONRs)2; CSNRs)2; -S02-N(R5)%] MAR 2005
-NRs-CO-Cl io aikyt; NRs-CS-C)-jo abDryl; -NR5- S02-Cl-,o0 alkyl;

-CO-Cl-10 alkyl; -CO0-C3ao0 alkyl; -N3; -aryl; -heteroaryl;
-heterocyclyl; -COaryl,- and -CO heteroaryl; R3 and R4 are
i ndependently selected fromthe group consisting of alkyl, alkenyl,

hal ogen, al koxy, am no, al kylam no, dial kylam no and al kyl t hi o; and
~ each Rs is independently -Higr-Ocalkényy al kyl; or a pharmaceutically
acceptabl e salt thereof. _ %_1 MAR 2005 25. A compound of the
formula (111): (M wherei %’ﬁy iag(e’@?a?ﬂ' NI -12; X is alkylene or

al kenyl ene; 13 and U A%lalkyleorialkdaenste d fromthe group
consi sting of alky), al l;enyﬁlﬁ haﬁ%]ger_l, &g%&%’gggg’éﬁﬁom{)%q Mg sgferiad),
di al kyl am no and al kyl t hit&* @roup consisting of:

-OH:
-halogen;

-NRs);

-CO-NRsh;
-CS3-N(Rs)s;
~S02>-N(Rs);
-NRs-CO-Cy.yp alkyl;
-NR;5-C8-Cy.p alkyl;
-NR;s- S0-Cy.1p alkyl;
-CO-Cy.yp alkyl;
-CO-0-Cy.yp alkyl;
-N;3;

-aryl;

-heteroaryl;
-heterocyclyl;
~CO-aryl; and
-CO-heteroaryl;

R, and Ry are independently selecied from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino ang alkylthio; and
‘ cach Ry is independently H or Ciao alky);
or 2 pharmaceutically acceptable salt thereof.

50



Rsi sHoTCl -j oal kyl ; ' or a pharmaceutical |y acceptable salt thefédAR 2005
26. A conmpound of the fornmula (M OV) wherein: X is alkylene or

al kenyl ene; 51 31 MAR 2005 R2 is selected fromthe group consisting
of . -hydrogen; alkyl; -alkenyl; -alkyl-0-alkyl; -alkyl-S-alkyl;

-al kyl -0-aryl; -alkyl-S-aryl; -alkyl-0Oalkenyl; -alkyl-S-alkenyl;
and -al kyl or al kenyl substituted by one or nore substituents

sel ect e@5. f r circdiougd 08thedBRBIISIIMY Of . -OH - hal ogen; - N(R5) 2;
CONRs)2; -CS-N(R5)2; -502 N(RS)2; NRs-CO-Cl_lo alkyl; NRs CS

C~ ~o alkyl; NRs- S02-d io alkyl; -COC-IDalkyl; -CO O Clao
al kyl ;. o @\

0

o
=
R ITIH
R, :,:
R{ “Boc
(1)

wherein: QisNO,orNH;
X is alkylene or ﬂewlme; -
Rs and Ry sre independently selected from the group consisting of alkyl
alkenyl, halogen, alkoxy, amino, alkylarnino, dialkylamino and alkylthio; and
Rs1s Hor Cyp alkyl; -

or 2 pharmaceutically acceptable salt thereof.

3

26. A compound of the formula avy:

wherein: X is alkylene or alkenylene;
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-N3; -aryl; -heteroaryl; -beterocyclyl; -COaryl; and 71 MAR 2005
-CO heteroaryl; R3 and R4 are independently selected fromthe group
consi sting of alkyl, alkenyl, hal ogen, al koxy, am no, alkylam no,
di al kyl am no and al kylthio; and each Rs is independently Hor Cl1_10
al kyl; 52 31 MAR 2005 or a pharmaceutically acceptable salt thereof.
27. A conpound of the formula (V): Mwherein: X is alkylene or
al kenylene; R2 is seﬂ*e@%%tbcfed@onitheg@hpuﬁmﬁ 4sting of -hydrogen;
-al kyl; -al kenyl; -alkyl,-0Q-al kyl; -alkyl-S-alkyl; -alkyl-Oaryl;
-al kyl -S-aryl; -alkyl oy €Wy% -al kyl -S- al kenyl; and -al kyl or
al kenyl substituted by ongngy: nore substituents selected fromthe
group consisting of. -OH, -hal ogen; -N(Rs)2;

‘ -alkenyl;

-alkyl-O-alkyl;
-alky}-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
-alky}l-O- alkenyl;
-alkyl-S-alkenyl; and
-alky] or alkenyl substituted by one or more substituents selected
from the group consisting of: '
-OH;
-halogern;
-N(Rs)s;
-CO-N(Rs)y;
-CS-NRsk;
-SO2-NRs);
-NRs-CO-~C1.10 aﬂdl;
-NRs-CS-C,.p alkyl;
-NRs- 805-Cy.1g alkyl;
-CO-Cy.yp alkyl; '
-CO-O-Cy1p alky);
-Nj;
-aryl;
-heteroary};
-heterocyclyl;
-CO-aryl; and
-CO-heteroanyl;
Rj and Ry are independentty selected from the group consisting of a]kjrl,
alkenyl, halogen, alkoxy, amino, alkylamine, dialkylamino and alkylthio; and
each Rs is independently H or C.40 alkyl;
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-CON(R5)2; -CS-N(Rs)2; 53 31 MAR 2005 -SC2-N(R5)2; NR5- CO- C3 MAR 2005

al kyl;  -NR5-CS-C,-,0 alkyl; NR5- SO2-C1-10 alkyl; -COC-10

al kyl; -CO0-Cl-10 alkyl; -N3; -aryl; heteroaryl; -beterocyclyl;
CO aryl; and -CO heteroaryl; R3 and R4 are independently sel ected
fromthe group consisting of alkyl, alkenyl, hal ogen, alkoxy,

am no, al kylam no, dial kylam no and al kylthio; and each Rs is

i ndependent |y, a§§¥‘ l:, Of har yraceuti cal |y acceptabl e
salt thereof .Orgﬁ ggﬂn%g%g%g?m@ﬁéﬁf@@ﬁﬁf: (VI): wherein: Ris

al kyl ene or a]kenylene; R is aryl, beteroaryl, heterocyclyl, C .20
al kyl or2B4 34 cMafourtdQ¥ iHedorhiakeny! , each of which may be
unsubstituted or substituted by one or nore substituents

i ndependently sel ected fromthe group consisting of -alkyl;
~-al kenyl ;

wherein: X is alkylene or alkenylene;
’ Rais selected from the group consisting of:
-hydrogen; '
-alkyl;
~alkenyi;
~alkyl-O-alkyl;
-alkyl-S-aliyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-5- alkenyl; and
;all.'yl or alkeny] substituted by one or more substituents selected .
from the group consisting of;
-0OH;
-halogen;
-NRs);
~CO-N(Rs);
“CS-N(Rs)z;
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-aryl; -heteroaryl; -heterocyclyl; -substituted cycloal kyl ;3‘I MAR 2005

-0-alkyl; -O(alkyl)oa-aryl; -O(alkyl)o 4 -heteroaryl;
-O(alkyl)o_ ) -heterocyclyl; -COOH, -CO O alkyl; -COalkyl;
-S(0)0-2-alkyl; -S(Oo_2 -(alkyl)a raryl; -S(0O0.2 -
(alkyl)o_1-heteroaryl; -S(Oo_2 -(alkyl)o_,-heterocyclyl;

-(al kyl)oa-N(Rs) 2; - (al kyl)oa-NR5-CO O al kyl ;

-(al kyl)o-,-NR5-CO-al l cyl; _ -(al k%I )oa NR5-CO-aryl; -(alkyl)o_l
-NR5- CO-heteroaryl ; -N3; =¥uN@sh - hal oal kyl ;~ - hal oal koxy;
- CO bal oal kyl ; - CO hal oal -'N%Yézo-c,'.\.%xgr- CN, 55 31 MAR 2005

-NR5-CS-Cyq¢ alkyl;
-NR;s- S02-Cj0 alkyl;
-CO-Ci.p alkyl;
-CO-0-Cy.y0 alkyl;
Ns;
-aryl;
" -heteroaryl;
-heterocyclyl;
-CO-ary); and
~CO-heteroaryl;
- Raand R, are independently selected from the group consisting of alkyl,
alkeny), halogen, alkoaxy, amino, alkylamino, dialkylamino and alkylthio; and
each Rs is independenﬂy H or Cy.1p alkyl;

or a pharmacentically acceptable salt thereof.

28. A compoungd of the formula (VI):

wherein: X is alkylene or alkenylene;

R, is aryl, heteroaryl, heterocyclyl, Cy.20 alkyl or
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-OH, -SH, and in the case of alkyl, alkenyl, and heterocyclyl 3 1J48;2005

R2 is selected fromthe group consisting of -hydrogen; -alkyl;
-allcenyl; -alkyl-0-alkyl; -alkyl-S-alkyl; -alkyl-Oaryl;
-al kyl -S-aryl; -alkyl-O alkenyl; -alkyl-S-alkenyl; and -al kyl or

al l cenyl substituted by one or nore substituents selected fromthe
group consisting of -OH  -halogen; -N(Rs)z; -CO NRs)z;

¢ C?: N(S 832) é | gzc—gég}flﬁsé&gg%h{gﬁ ﬁb&'upé&s@@ gs&bﬁgﬁ: X%?le-mom kyI
~aryl: -het ewygtplypnts independendly pelested from(ﬂi} grony consisithg of:
‘ -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
~heterocyclyl;
-substituted cycloalkyl;
-O-alkyl;
-O-(atkyl)p.;-aryl;
-O-(alkyl)o.;-heteroaryl;
-O-(alkyl).;-heterocyclyl;
-COOH;
-CO-O-alkyl;
-CO-alkyl;
-5(0)p.2 -alkyl;
-5(0).2 ~(allyl)g.;-aryl;
-5(0)o2 ~(alkyl)p.1-heteroaryl;
-5(0)o2 —(alkyl)o1-heterocyclyl;
-(alkyDp.1-N(Rs)z;
~(alkyl)o.1-NR;5-CO-0-alkyl;
~(alkyl)o.1-NRs-CO-alkyl;
~(alkyl).;-NR5-CO-aryl;
-(alkyl)p.;-NRs-CO-heteroaryi;
-Ns;
-halogen;
-haloalkyl;
-haloalkoxy;
-CO-haloalkyl;
-CO-haloalkoxy;
-NO3;
-CN;
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-CO heteroaryl; 56 31 MAR 2005 R3 and k are independently sel ebi &R 2005
fromthe group consisting of alkyl, alkenyl, halogen, alkoxy,

am no, al kyl am no, dial kylam no and al kylthio; and each Rs is

I ndependently H or Cio alkyl; or a pharmaceutically acceptable salt

t hereof . 57

-OH;
-SH; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;
* Ry is selected from the group consisting of:
—?IIYdIO gen;
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
alkyl-S-aliyl;
~alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O- alkenyl;
~alkyl-S-alkenyl; and
~alkyl or alkenyl substituted by one or more substituents selected
from the group co:isisting of:
-OH;
-halogen;
-N(Rs)z;
-CO-N(Rs)2;
-C5-NRs)z;
-SO2-N(Rs)z;
-NR5-CO-Cy.0 alkyl;
-NR;5-CS-Cy.0 alkyl;
-NRs- 8C2-Cy.yp alky};
-CO-Cy.y0 alkyl;
-CO-0-C).yp alkyl;
-N3;
-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl,
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31 MAR 2005

R3 and R4 ate independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
- each Rs is independently H or Cy.yg alkyl;

or a pharmaceutically acceptable salt thereof.
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