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| m:dazopyridines Field of the Invention 5 This invention rel at F%

i m dazopyy npounds that have sul fonam de functiongl, he
1-positiéﬁ?qgﬁﬁlﬁg pharmaceuti cal conpositions containing$§3&ﬁ0§&%hbounds. A
further aspect of this invention relates to the use of these conpounds as

i munonodul at ors, for inducing cytokine biosynthesis in animals, and in the
treatment of diseases, including viral and neopl astic di seases. The
invention also provides nethods of 10 making the conpounds and internediates
used in their synthesis.Sulbgsiprde Substutetblpidagopyridinghe first reliable
report on the 1H i m dazo[ 4, 5-c]quinoline ring system Backman et al., J.
Org. Chem 15, 1278-1284 (1950) describes the synthesis of 1-(6-nethoxy-8 15
qui nol i nHigld &f Mké wentibhi M dazo[ 4, 5-c] qui nol i ne for possible use as an
anti mal arial _agent. Subsequently, syntheses of various substituted

1H idmi dazol 4, 5haY ingentioa rehakes tipidazepypidinecempoypdetankave sulfenamide al ., J.

Med. Chem 1. ot BL19 6 | 7 C -
121 2- (o prshibnaBf ey P a o ARG fiEH dolior 8P Mning syt
ant i convigbspoindnd\ fimhdi aypasiaifitkic im@arion rodsoto thausneithae campoukdiemn Abs.

85, 94362 20 (19762, have reported several 2-oxoim dazo[ 4, 5-c]quinolines,
and Ber efinugpmgdulatoys, forjaduging gytpkige brsynthesis imammals sang! ip hystgatmengnd

reported i M = i i rhal .

HE T dasipires: Briea ] A9Ffobieste SGMLOThaRTent R 4@ Bovidesmetnods of

t heiteof weikéngd the eompowntd abad iternuesiedted used imteingynihesisgent s, bronchodi | ators
and 25 i mmunonodul ators. 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, 64 Wit ki dazopyri di ne- 4- am ne conpounds useful as immune
response%aC§ eheL nlti%i bed in United States Patent Nos. 5, 446, 153;
5,494, 916; andhs fi4ciidd: repdhi@ndberpluinddazeés Sciduinbling ringegdaemaBacknsando not

have ami ne cqntai njn bst .t Ut t he.,30 .1- posi.ti pp. Certai '
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’agent. Subsequently, syntheses of various substituted 1H-imidazo[4,5-¢] quinolines were

reported. For example, Jain et al., J. Med. Chem. 11, pp. 87-92 (1968), synthesized the

compound 1-[2-(4-piperidyl)ethyl}-1H-imidazo[4,5-c]quinoline as a possible
anticonvulsant and cardiovascular agent. Also, Baranov et al., Chem. Abs. 85, 94362
20  (1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et al., J.

Heterocyelic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-

c]quinolines.
Certain 1H-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodilators and
25 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.
Substituted 1 H-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
30 1- position. Certain 1H-imidazo[4,5-c]quinolin-4-amines that have amide, sulfonamide,

and urea functionality at the 1-position are described in PCT Publications WO 00/76505,
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patent a ns are incorporated herein by reference. EEsplte t hese
recent dﬁ@%g%€%?§§ of conpounds that are useful as |nnune[¥3§$%ﬁg%n"
nodifiers, there is a continuing need for conpounds that have the ability to
nodul at e the 5 i mmune response, by induction of cytokine biosynthesis or
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conpounds that are useful in |ndUC|ng cytokine biosynthesis in aninals.
Accor di nghigntstand publishedpatent gppdichties armmamgtr:d bienein by refitremce. 10 conpounds

t hat have sul nanlgﬁ functl nal it sition.. .The congounds whi ch

have boen T outtForE: e ARRTId e RS oL COPBEyR SR e RSy HBGTEE dPBOR | neq

by For nulgbdifidrs, th&'@'ﬁbcbﬁnrﬁﬂrﬁﬁ%deﬁq ddinpBRinds Eiﬁ& fhle tthaB@ity Eﬁﬁaamgte(tﬁe) is as
follows: R2 15 N Y-Z-Ri wherein X, Y, R1, R3, R4, and R5 are
as def i nedmupe e¢sponsehby Uuimpbnmd%cmklﬁﬁ)bmymh(ﬂs Olatbtheluaafhahlsas i mmune ;
response nodifiers due to their ability to induce cytokine biosynthesis and
ot herwi se nodul ate the i mune response 20 when adm nistered to ani nals.

Thi s mkggrﬂ,ﬁﬁ;gmgqﬂd&tmful in the treatnent of a variety of conditions
such as viral diseasés an unors that are responsive to such changes in
the i mune red¥ohave fohd ainawelass ohcompaunss that avd wrednl im indueing gyiokie
conposi tions ont ai ni.n response nodi cQ and
et hods. BTG AR Arsol iR dERamss s bc iR RA L RE " v ¢
i nfigct i 0BoinPoditisaRitHave s@fshaftidd fufatioaditPatntBORlsitiod. ding@asmpotiiisavhiahi mal by
adm ni stering a conpound of Formula (1) to the animl. 2

have been found to be useful inducers of cytokine biosynthesis are defined by Formula (I),

which is described in more detail infra. Formula (I) is as follows:

NH,
N
N~ ™=
P SR,
R3 ’I\'
SR
4
N~y—zR
F{5
15 1))

wherein X, Y, Z, Ry, R2, R3, Ry 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 response
20 when administered to animals. This makes the compounds useful in the treatment of a
variety of conditions such as viral diseases and tumors that are responsive to such changes
in the immune response.
The invention further provides pharmaceutical compositions containing the
immune response modifying compounds, and methods of inducing cytokine biosynthesis
25 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.
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nmet-hods of synthesi zing the conpounds of the invention and i h Qﬁat es
usef ul iri&/@h%g.@fﬂt hesi s of these conmpounds. Detail ed Desc&hg&%&ﬁ?ﬂi{a he

| nvention nmentioned earlier; we have found that certal'n ¢onpounds

i nduce cytokine biosynthesis and nodify the i mmune response in aninmals. .
Such conpounds are represented by Forrmula (1) below. R2 10 15 20 25 wherein
X i s al kyl ene 19additisenit @nentionpiovideSERttiodd of Syrﬁhfb;ﬁﬁ%ﬂfe cobdpbundsRIf the aryl ,
heteroaryl, heterocyclyl, alkyl or alkenyl, each of ich may be

unsubst i tfeaHow and iniermediptesispiil hidie synthesieof thessqomnoBAEs | ndependent |y

sel ected fromthe group consisting of: -alkyl; -alkenyl; -aryl;

. -heteroaryl; -heterocyclyl; -substituted cycloal kyl; -substituted aryl;

- subst i t MesilddcDeycoiption; of the batentivhed het erocyclyl; -O-alkyl; 3

5 As mentioned earlier, we have found that certain compounds induce cytokine

biosynthesis and modify the irnmune response in animals. Such compounds are

represented by Formula (I) below:

NH,
N
N™ ™
PR
R; N
R, X\N
s Y—ZR,
R;
10 (@
wherein X is alkylene or alkenylene;
Y is ~-SO»—;
Z is a bond or —NRgs—;
15 R, is aryl, heteroaryl, heterocyclyl, alkyl or

alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:
-alkyl;
-alkenyl;
20 -aryl;
-heteroaryl;
-heterocyclyl;
-substituted cycloalkyl;
-substituted aryl;
25 -substituted heteroaryl;
substituted heterocyclyl;
-O-alkyl;



5 10 15 20 25 30 WD 03/050117 -O (alkyl)o-1-aryl; -O(alkyl)o.l-substituted
I

aryl; -O(alkyl)O0.1l-heteroaryl; -O(alkyl)o_1- substltuted hete$ﬁzMA¥Im
_O(al ky (?&Jl‘métc_&erocyclyl; -O(al kyl)O0. 1-substituted heter 0

al kyl;~ -S(0)0-2 -alkyl; -S(0)02 - (a|ky|"F %‘ 2 3(0)02
(aI kyI)O 1-substituted aryl; -S(Oo_2 -(alkyl)O0.1-heteroaryl;
-5(0)0. 2-(al kyl )0. 1-substituted heteroaryl; -S (0)0.2
-(al kyl)O0. 1- heterocyclylo(alk?()g)iqﬁa (al kyI)O 1-substituted heterocyclyl;
-(alkyl)o-r- N(R6)2 (al kyl R6- CO- O-al kyl ; - (al kyl)o_I-NR6- COaIkyI;

-(al kyl)o_, - NR6- CO- ar yl| -O-(alkyDky-silgstitutaiRacyEO- substituted ar yl;
(Ngl kyl ) o-i - NR6- CO het er-B?(raff(ly'l)g_,-hgtelrokeXyl) 0. 1- NR6- CO- substi t ut ed het er oaryl ;

’ -O-(alkyl).1-substituted heteroaryl;

5 -O-(alkyl)o.;-heterocyclyl;
-0O-(alkyl)o.;-substituted heterocyclyl;
-COOH;
-CO-0-alkyl;
-CO-alkyl;

10 ~-S(0)g.2 -alkyl;

-S{O)o2 ~(alkyl)o.i-aryl;
-S(O)o2 —(alkyl}o.1-substituted aryl;
-S(O)o.2 —(alkyl)o.1-heteroaryl;
-S(O)g.2—(alkyl)o-j-substituted heteroaryl;

15 -S$(0)g.2 —(alkyl)y.-heterocyclyl;

-S(0)o.2 —(alkyl)g.1-substituted heterocyclyl;
-(alkyDp.1- N(Re)2;
-(alkyl)o-1-NR¢-CO-O-alkyl;
-(alkyl)p.;-NRs-CO-alkyl;

20 -(alkybo.1-NRs-CO-aryl;
-(alkyl)p.;-NRg-CO-substituted aryl;
-(alkyl)o.;-NRs-CO-heteroaryl;
-(alkyl)o.1-NRg-CO-substituted heteroaryl;
-N3;

25 -halogen;

-haloalkyl;

-haloalkoxy;

-CO-haloalkyl;

-CO-haloalkoxy;
30 -NO;

-CN;

-OH;



- hal ogen; -hal oal kyl; -hal oal koxy; -CO hal oal kyl; -CO hal oglgqugqyzn[]ﬁ - NO2;
-CN, -OH 3 0 MAY 2006 PCT/US02/18220 4 3 0 MAY 2006 WO 03/0-50117

PCT/ US02/ .-SH, and in the case of al kyl, al kenyl, an lyl,

oxo; 5 15%@'%‘%9] 530 RR is selected fromthe group consi gf?%s%&y"c

- hydrogen; -alkyl; -alkenyl; -aryl; -substituted aryl; -heteroaryl; .

-substituted heteroaryl; -alkyl-0-alkyl; -alkyl-S-alkyl; -alkyl-Oaryl;
-8H; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;

R; is selected from the group consisting of:
-hydrogen;
5 -alkyl;
-alkenyl;
-aryl;
-substituted aryl;
-heteroaryl;
10 -substituted heteroaryl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl:
15 -alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
20 ~halogen;
-N(Re)2;
-CO-N(Re):;
-CS-N(R¢)z; i .
-802-N(R¢);
25 -NRg-CO- Cy.yp0 alkyl;
-NR¢-CS Cy.10 alkyl;
-NRg- SO,- Cy.1p alkyl;
-CO-Cy.yp alkyl;
-CO-0-Cy.y0 alkyl;
30 -Ns;
-aryl;
-substituted aryl;



-al kyl-S-aryl: -alkyl-O alkenyl; -alkyl-S- alkenyl; and -alkyl or a
substituted by one or nore substituents selected fromthe grétﬂpM%Yoi@ﬁ
of -OH, - o] . -N(R6)2; -CONR6)2; -CS-N(R6)2; -S2-N(R6)2:
- NR6- CO- "H%!‘K?J‘%i{]’kyl © -NR6-CS C1.10 al kyl; -NR6- SO2- cf-CiTé”Sg{Ff&%ﬂz‘,’
-COC-10 alkyl; -COOd-10 alkyl; -N3; -aryl; -substituted aryl;
MAY 2006 WD 03/050117 PCT/ US02/ 18220 -heteroaryl; -substituted hetero
-heterocyclyl; -substituted _ﬂ%ﬁ%ﬁ) yclyl; 5 -COaryl; -CO (substitut
- S

aryl);

-CO heteroaryl; and bstituted heteroaryl); R3 and R4 a

I ndependent |y sel ected from tdhebsginaedphetormaiyds i ng of

10

15

30

-heterocyclyl;

-substituted heterocyclyl;
-CO-aryl;

-CO-(substituted aryl);
-CO-heteroaryl; and
-CO-(substituted heteroaryl);

R3 and Ry are independently selected from the group consisting of
hydrogen, atkyl, alkenyl, haiogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio;

Rs is H or Cyjpalkyl, or Rs can join with X to form aring; or when R is

alkyl, Rs and R; can join to form a ring;

each Rg is independently H or Cy.p a.lkyl;

or a pharmaceutically acceptable salt thereof.

Preparation of the Compounds

Compounds of the invention can be prepared according to Reaction Scheme I
where R, R3, R3, Ry, Rs, X, Y and Z are as defined above, Bn is bénzyl and R’ is alkyl of
one to four carbon atoms, perfluoroalkyl 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(R5)-X-NH; to provide a 3-nitro-4-
aminopyridine-2-sulfonate of Formula XI. Due to the presence of two sulfonate groups
that could in principle be displaced, the reaction may provide a mixture of products that
can be readily separated using conventional techniques such as column chromatography.
The reaction is preferably carried out by adding the amine to a solution of a compound of
Formula X in a sunitable solvent such as dichloromethane in the presence of a tertiary
amine such as triethylamine. As the sulfonate group is a relatively facile leaving group,
the reaction can be run at a reduced temperature (0°C) in order to decrease the amount of

undesired 2-aminated and 2,4-diaminated side products. 3-Nitropyridine-2,4-disulfonates

| kenyl
sting

530
aryl;
ed

re



10 hydrogen, al kyl, al kenyl, hal ogen, al koxy, am no, al kyl am no,
di al kyl am no and al kyI thio; RS is Hor Cl. 10alkyl, or R5 canijpMi Wlkh X to

forma ri R is alkyl, R5 and R, can join to each
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salt thereof. Preparation of the Corrpound s Conpounds of the invention can
be prepared according to Reaction Schene | 20 where R, R2, R3, R4, R5, X Y

and Z ar greagowef dndedn @e@eﬁaal? aPedORY knowWitlsyRthdtis nadtkods, e foP&Gmipe,f our

car bon atons, perfluoroalk of one to four carbon atons, phenyl, or phenyl

subst i t uLénisisyn @éb‘i}PcateraN@yﬁ‘ldﬁléaén@éhefrstwer@awmtamrm In step (1) of
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sul f onat e groups that could in principle be displaced, the reaction may
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pr ef erab e amn a so on of a conpound of

Formul a Kelizl&na, t6lukthadd eylan asdtieatnicthe assultinghhiteget hane in the presence of a
tertiary 30 amine such as triethylamne. As the sulfonate group is a

rel atively faépptep (Dof ﬁ?@“@ﬁfb%‘ﬂlemetlﬁée PGP BN OE R A" dl‘}@n?ﬂﬁméﬂo & reduced
t t ted
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2006 WO pa/&ablyarrRduUsiins DNBAR Grhihds gammmnﬂsmaﬁnorbeodlaaﬂbdryhmmpanéd usi ng
known synt heti t.hods, . see for Li n m et al gg&l Pat ent No. .
5, 446, 159%%@5&?{@15 @ﬂéﬁ‘%ﬁb%thé{‘?leﬁ?%%%‘f?ﬂ 15 li’fﬁ eé% bciirzrfdefﬁﬁ ¢%¥n Schenme |
a 3-nitroadsauyhpopyridi ne-2-sul fonate of Fornula Xl is reacted with

di benzyl amne to provide a 2-di benzyl am no-3-nitropyridin-4-annine of 5
Fornmula XII. Tigep €BaifiRzaction Schenmedd Hdibehyylonimbpyiidige-3 Jediapanenef of For mul a
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15 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 Rz is
hydrogen and triethyl orthoacetate will provide a compound where R; is methyl. The

20 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 alcohol or water formed as a
byproduct of the reaction. Optionally a catlayst such as pyridine hydrochloride can be
included. i .

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

25 reacting a diamine of Formula XIII 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
is added to a solution of the diamine in an inert solvent such as acetonitrile, pyridine or
dichloromethane. The reaction can be carried out at ambient temperature. In step (4b) the
product of step (4a) 1s heated in an alcoholic solvent in the presence of a base. Preferably

30 the product of step (4a) is refluxed in ethanol in the presence of an excess of triethylamine
or heated with methanolic ammonia. Alternatively step (4b) can be carried out by heating

the product of step (4a) in pyridine. If step (4a) was carried out in pyridine, step (4b) can



benzene, toluene or xylene and heating the resulting m xture. In Q{% (3) of
Reaction Schene | the nitro group of a 2-di benzyl am no- 3- MAY 2008
nltropyr|d|n4amne of Formula XIl is reduced to an am no grou

reducti o848 ref erably carried out using Ni 2B which i & ?’é‘fzéﬁl insitu
from sodi um borohydride and nickel chloride hydrate in nmethanol. The
reaction is preferably carried out at ambient tenperature. In step (4) of
Reacti on : IaXIII is
s e L O e SRR A U SR ARYS
di benzyl aoinpletd. H- i m dazo[ 4, 5-c] pyri di ne of Fornmula XV. SUI tabI e equival ents

to carboxylic aC| d de. or est nd 1, 1-.di OX | kKapoat The
car boxyl iZ aci®y Ké)éﬁj ﬁl%rh egncs&lg Z ﬁgk ﬁ 3!? fhe ‘
desi red Borrﬁfﬂg%\l’ {80 g dhofy 68 P Hﬂiﬁe tRE 4Fa9151HHJ1§~I Mdafd{ﬂ sepimdife of- riethyl

orthoformate wll provide grconp und where is hydrogen gnd triethyl

or t hoacefFatreulaill Prqfcnabl)dhe aompnm@oﬁfmedzexmmman&émﬁdmnér iad Botheeact i on can.
be run in the a olv nt or % i nert sol ent such t ol uene. The
P eact i onPrSeHE P RAL LR By On SPGB PRHULS R U RoAC SRty o

f or med a§a19me&>bpaaﬂy&fsop&edt&waﬁ%h9&alIﬁe&ndagal ly a catlayst such as
pyridi ne hydrochloride can be " included. Alternatively, a conpound of
Formul a XV can be prepared in two steps by (a) 25 reacting a diam ne of
Formula XI1l with an acyl halide of formula RRC(OCl or RRC(OBr to provide
a conpound of Forrmula XV and then (b) cyclizing. In step (4a) the acyl
halide is added to a solution of the diamne in an inert solvent such as
acetonitrile, pyridine or dichloronmethane. The reaction can be carried out .
at anbient tenperature. In step (4b) the product of step (4a) is heated in
an al coholic solvent in the presence of a base. Preferably 30 the product of
step (4a) is refluxed in ethanol in the presence of an excess of
triethylam ne or heated with nethanolic amonia. Alternatively step (4b)
can be carried out by heating the product. of step (4a) in pyridine. If step
(4a) was carried out in pyridine, step (4b) can 7 3 0 MAY 2006 WO 03/ 050117
PCT/ US02/ 18220 be carried out by heating the reaction m xture after analysis
indicates that step (4a) is conplete.




In step (5) of Reaction Schene | a 4-dibenzylamno-lHim dazoj[[flMi’Y ﬁ}h[pyri di ne
of - Formula XV is hydrogenol yzed to provide the .

4- am no- im.dazo[ 4,5-c]pyridine of 5 Fornula |I. Prefera npound of
Formul a W‘?’@-’ﬂg‘gt ed in formc acid in the presence of pg¢%g§'pﬁlr% ydr oxi de
on carbon. The product or a pharnmaceutically acceptable salt thereof can be
i sol ated using conventional nethods. 8 3 0 MAY 2006 WD 03/0; 0117 Reaction
Schene | X (1) f)1(Bn)2 | xv N Kehtdim02HESR2D 9 3 0 MAY 2006 WO 03/ 050117
PCT/ US02/ 18220 Compounds of the invention can be prepared according to
Reaction Schene Il where R, R2, R3, R4, R5 and X are as defined above, Bn
is benzyl, BOC is gert- butoxycarbonylgand Wis 0 or S. In step (1) of
Reaction Schene |LMhe anine protectgng-groups of a IH5

i m dazo[ 4, 5-c] pyri dj ne of Fornul a re renoved to provj @;?,)a

1H i m dazo[ 4,5- c]gyridine of Fornula PF\J ferably a sol {iti dh_of a conmpound
of Formula XVI i 3\, abl e (spl venyy 8 di ¢hl or ongg Ps treated
with triflic aci lat/ anbi ent—t—eﬂ‘peratljr/e

prepared usi ngr ynbheid c neth desCriNded in Re Nene 1. In step
(1) a 2,4-disulfon eoo‘szFFﬁrrrula Xi's rgactled with an aming of, 10 fornmul a
BOC- NR5- X- NH2. St e (2)-(4) are then carrjed out as descrtb above to
provi de a conpound of Fornula XVI which isl?ll%5 subgenus of Forrliu:isa XV.
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Z |
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4 | R, )I(
"R NR,
XIV Xill
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[(4b) 4
NHz N(BT’I)2
XN 5) XN
VT YR <2 N Mm
= N 2 2
A3 | A3 |
" "
NR, NR,
1 XV

T—N—<—
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In step (2a) of Reaction Schene Il, a II—I—im’dazo[4,5-c]pyrid| @]ﬁrrrula
If is reacted with an acid chloride of formula RI-C(Od or n aci

hydrid la Ri- O O-R t d
?nl—l-%/m'“daggf'ﬁtmg%lﬁy?l di n- IC(yI) Cg(m ée of EOPLSY; )e(V?I The TETREAHINEh is

preferably carried out by adding the acid chloride or acid anhydride to a
solution of a conpound of Fornmula Il in a suitable solvent such as

di chl or onet hagenounds &t BB ikveht lsn tdh Beigre {5&@& ﬁ&f‘o@di‘ﬂ% 8 REAGRNIREmASI
triethylam ne. The reaction can be run.a reduced tenperature (0C) or at

anbi ent wbardt afar Bs, REhBs grdod wot asolefimed hbovenBous beedyl BOGde#pt abl e sal t
t her eof an be |so atgg‘f (g g conventional nethods. In step (2b) of Reaction
Schene | Oéy‘faﬂ?qrﬁl 8 Ppyridine of Formula Il is reacted with an

i socyanat e of Iﬁgémi)a)ﬂeahﬁ&rmﬁmevmﬁb ﬁﬁnb%%téétﬁ@ﬁﬂ@ﬁs%f@ﬂclﬂor mula R -
N=C=S to provide a I'Himdazo[4,5-c]pyridin-l-yl urea or thiourea of Formula

XVl Bl . Thidareladt¢lppridise of Epenalb XV Ioae réreeedutd phyvidelail Hgimitiero{4dcyanat e or

ol vont - LioROGe BERRPUROher iR ke e SRR A oo B S et <00y e ©

product QjtadlddudraRReeH dsCREHINroAREIRRE airéasbiththalarid fambidiR Wilsdraufd usi ng
conventional nethods. In step (2c) of Reaction Schene I, a

1H i m dafefposnds| ?fﬁquuﬁekw capbardicpared usiag thesxnteatiomethoddesatibashipl  chl ori de

Co provi Beoneibiad, B e o, iR ot Pl Rl Rebdsa il Rhisbiebsd &

whilgh i sfanstdbBeUSRGIX-NINBtéps! (2)-Here &@ﬁrcmn:dlcsn Bt edseribed dbovatéi ed out by
adding the sulfonyl chloride or sulfonic anhydride to a solution of a
conpoundP@fVldfo?‘?ﬁﬂlEPWﬂFl of Fogmulayy Y hhishdsp gehpenyyiehFersndd M. or onet hane in the

presence of abase SHGH ARl i SHML AT G Y0.C3L0504AL Be0 N

PCT/ US02/ 1822 °on can be run a errpera ure or
anbi ent  teaopdnvdthbeacid blelonﬂé ofifoeinubrR aCpbATIvR @A WEidemhl §ridcefpiab ® sal t

t hereof can be isol ated usi n% convent i onal rret_hods Reaction_Schene Il 5
NN( ( Bnn) FQO) C(O)-R; to provide a IH-imidazo[4,5-c]pyridin-1-yl amide of Formula XVII. The
15 reaction is preferably carried out by adding the acid chloride or acid anhydride to a
solution of a compound of Formula I 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 a pharmaceutically
acceptable salt thereof can be isolated using conventional methods.
20 In step (2b) of Reaction Scheme II, a 1 H-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~
N=C=S to provide a | H-imidazo{4,5-c]pyridin-1-yl urea or thiourea of Formula XVIIL
The reaction is preferably carried out by adding the isocyanate or isothiocyanate to a - -
solution of a compound of Formula II in a suitable solvent such as dichloromethane at a
25 reduced temperature (0°C). The product or a pharmaceutically acceptable salt thereof can
be isolated using conventional methods.

In step (2¢) of Reaction Scheme I1, a 1H-imidazo[4,5-c]pyridine of Formula II is
reacted with a sulfonyl chloride of formula R;-S(0),Cl1 or a sulfonic anhydride of formula
R1-8(0),05(0),-R; to provide a 1 H-imidazo[4,5-c]pyridin-1-yl suifonamide of Formula

30 XIX which is a subgenus of Formula I. The reaction is preferably carried out by adding

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

suitable solvent such as dichloromethane in the presence of a base such as triethylamine.

10



NTN(1 >2N i X N\ BOC XVI RS /2a) | (2b) NH2 NH2 XVIII (2c) XX
V\Cgrfpounds of the invention can 3e prepared Sc;:ordidngbto Reactizﬁzﬁl@g‘gﬁlge)|I]Ic
ere R1 R4, R5, R6 and X, are as defined above. 1) o
React i onws‘giﬁ'}emﬁﬂ | a 1Him dazo[ 4, 5-c]pyridine of Formnul 5&@'[}5' sl reacted

with a sul famoyl chloride of formula R -N(R6)S(O2C to provide a 1H .

i mdazo[ 4,5-c]pyridin-l-yl sulfamde of Fornula XXI which is a subgenus of

Formul a IThe r€ic6ibe tabby nine asediicedesthperituey (08E) drsat adibisht teinpraleutihen of the
conmpound of Forrmula Il in a suitable solvent such as 1, 2-dichloroethane in
the pres®mRBCcHHr aphumacaticpllnacceptaple;sak (iereafica be 13pdatedsing eppventionsd run at
an el eva;rgeqh f£nperature. The product or a pharmaceutically acceptable salt
t hereof can be isol ated using conventional nethods. Alternatively a

sul fam de of Formula XXI can be preRasctidniSehémo It eps by (a) reacting a

| Hi_m dazo[ 4, 5-c] pyridine of Formula Il with sulfuryl chloride to generate
in 1 3 0 MAY 2006 WO (13/0-,0117 PCT/US02/ 18220 situ a sul fanmoyl chloride
of Fornula XX and theggtf) reacting the sulfanoyl choride with an am ne of
formula RI-N(R6)H. In stép (la) the reactiipn can be carried out by adding a

solution of sulfury ide in (q'!chl orqnetshane to a solution of a conpound
of Formula Il in the preé)enge qlti v e@LHof 4- (di met hyl am no) pyri di ne.
The reaction is m; N/ AN °
A, X ToLox
+ /N\ Ry I{IH |
BOC
XVl R ! K
/za) l (2b) \(20)
NH, NH, NH,
N~ N N7~ N N
| P \>_H2 I P \>_H2 I\{ \>_R2
R3 '}j R; f}i R3 “ I\,'
R )'( R >'( R >1(
4 4
/N 0] /N W 4 /N__”
xvi s xvim g R 8 R
R, Hl\{ XIX
R1

Compounds of the invention can be prepared according to Reaction Scheme I
where R, Rz, R3, R4 Rs, Rs ahd X, are as defined above.

10 In step (1) of Reaction Scheme III a 1H-imidazo[4,5-c]pyridine of Formula I is
reacted with a sulfamoyl chloride of formula R;-N(Rs)S(0).Cl to provide a 1H-
imidazo[4,5-clpyridin-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 I in
a suitable solvent such as 1,2-dichloroethane in the presence of a base such as

15 triethylamine. The reaction can be run at an elevated temperature. The product or a
pharmaceutically acceptable salt thereof can be isolated using conventional methods.

Alternatively a sulfamide of Formula XXI can bé prepared in two steps by (a}

reacting a 1H-imidazo[4,5-c]pyridine of Formula II with sulfury! chloride to generate in

11



5 carried out at a reduced tenperature (-78C). Optionally, afteng
addition is conplete the reaction mxture can be allowed to ﬁ}%bi ent
tenperatyre. In step (Ib) a solution containing 2 equiva -N(R6) H
and 2 eqﬂ’i%‘é’l"}é‘mlz of triethylam ne in dichloronethane is{Jgil e(c'iﬂi%gt'lhe
reaction mxture fromstep (la). The reaction is preferably carried out at
a reduced tenperature (-78C). The product or a pharmaceutically 10

accept abl grsadulfaidvgt elbridast PanigoKa adl then (ig) reavting nhd afmayetivite witeact i on
Schenme 111 15 N hi, (1 a) xx Compounds of the invention can be prepared

accor di ngtaming of forBRISR B Ingien @ aRhe reactiopgan by carpisd oghby sddingags

defi ned I : - |, . 117
CeT) Uoo2 B Yt B Bl BABIASHARIY sohfoh ot RARE o RRLORY

2, 4- di hy dnaheypi8sarict ob pieguiialeat of 4-Fdirmehydamdsdyridsnec Thereaaionds pfargbly
conventional chlorinating agent s@&gggr ovide a_ 2,4-dichloro-3- nitropyridine

of For mul RIed eyt at preqused ipnipezaty ot Bptipraliyy pfierihe pddition imaompdete thi t n
phosphor i ar VR WinKie At 181 Y13 i nes of 5
For mul a %é(?(ftwgr e t]%%\/‘fngﬁgﬁgﬂ%‘?ﬁg{rog‘gcan be ‘?‘3‘?&%@%@@%&@3&33?%@ %(drll]%iv\(}wh

synt het i conmtihg @equeéentsost RXNIRY)H, anti2nemiaiened ofatiecthyldnSne Rat ent  No.

5,446, 153_and the ref.era—:-nces cited therei r} In step; gl%%: of Reaction Schene
IV a 2, 4-dsklprameshaneds addssipithy rractan miweg Epmxstep (12); IheagactigliSyi t h an ani ne
of fornmul = t i ~Ch - L kel I, di rmul a
SRR 5 o S e S A A e

sol iR i on xteptabiosplo thedeoftakrbe iselaeddding conveational neticdssol vent such as N, N

di ret hyl formam de in the presence of a tertiary am ne such as triethylam ne,
and optionally heating. In step (3) of Reaction Schene IV a
2-chloro-3-nitropyridine of For mug&scefesh Yeheine I

NH, NH,
N 1 N
'\I _ \>'Ra '( a)"' hi = \>-H2
Ry [}l Ry 7 I}I
R, X X
4 NH R4 N. .O
Ry R 287
] XX 0" "¢
4)]
(1b)
NH,
NN
PRL
Rj N
A X
, +m5
NRg
|
R,

15

Compounds of the invention can be prepared according to Reaction Scheme IV

where Rj, Ra, R3, Ry, Rs, and X are as defined above and BOC is rert-butoxycarbonyl.
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15 reacted with phenol to provide a 3-nitro-2-phenoxypyridine of Fornula
XXV. Phenol is reacted with sodium hydride in a suitable sol gemAslitth as
di gl ynme fo ydrofuran to formthe phenoxi de. The ph t hen
react ed 9\{ B‘ﬁ%l Zﬁt tenperature, or optionally at an el eva?e@g?ﬁrr%ze%rature
wi th a conpound of Fornmula XXIV. In step (4) of Reaction Schene |V a
3-nitro-2-phenoxypyridine of Fornmula XXV is 20 reduced to provide a

3- am no- 2- phernaxiepy(l) off Reactibn Bohetie B XAM-dihpdeke3aiitpyiidige of Pétgalldon i s
carried qQut_using .a conventional heterogeneous hydr ogenatl on_cat al xst such

as plat iZthipehledryehuyRg B%WE&HPWBWHBQQWBMFH@ PFQYASS 2 3-dighio eniently
: I
o conol | Aaiiidibedbl RRAE ProlGrably oo o FEMME KT butine S DT OPY

a 3- anm nawitr piosphotypy oxythiveidefant bearod. aMEXy L2, 4—dmydmyt3enitmpylﬁmﬁem boxylic

acid or an equivalent thereof to provide g 4-phenoxy-IH

im diazo[ Fogmpjast X flfre knoyyn prgt prbets cpy be epadily pr aé"(j’tﬁsb‘bﬂ ]é}?t"én %}’Btll’:"&ff boxylic
act d 1 ncliififiods0tde1BP LA, 1308 dm s 8 AT KORYRMIND. U462 Grefi@sDOXyl i
acid or equivafent Ts ?ecte such 't It w provi e esired R2

substltuentdthmrancorrpound of Fornmul a IV 30 For exanpl e, tr| et hyl

orthoformate e ac oun dr ogen
orthoval erat e SieP (p)r%d)g tign é&gﬁégo-?-sm ?Hm ﬁ%@%@&@tﬁh can be
run in tb@re@@é@%ﬁxﬂarﬁﬂb%ﬁh&ﬂaB@@ﬂ _/zstgg” Shde $9CRIRS 3L ol uene. The

reaction is run 13 3 0 MAY 2006 WD 03/ 05 0 11 us02/ 182241 W th
suf¥d ci emntrtt;e,mdnnwg)ftﬁprlnulav}éXbV f Thcnyeaahmnis(plefbrabﬂmtmed omtrtg/chddmgahd:)ypr oduct

f th t ti | | | yst J d d
be i nel udGate | % sl g1 sprinctind of B5raila et SabIG s vpgE S 51 Mgt i ng &
conpound d%eﬁ?rfmﬁmdmihe\@rééan@erw&%hmwhinﬂ@ Rth BQ&Mﬂaxﬁ%@(z@iC' or
R2C(O Br and then (ii) cyclizing. In part (i) the acyl halide is added to

a sol uti optiofally hegtippund of Fornula XXVI in an i nert solvent such as

acetonitrile, i gi r n reacti ed out

at ambi ent ter‘!‘gé{eggaf‘gﬂ?ﬁﬁ? Eﬁf rr§} @'C ‘Vgt ’%Iffgﬂyré n%?f?%‘?’ﬁ‘i Wa‘éhl ori de
canpe irgetdddedh phéhomed probide)a 3- Hﬁro%-@ﬁétﬁkyﬁ% ridia¢ bf Kérnul$ XX8At PiknbDis
pyridine. If step (i) is run in 9a{rldlne en the two steps can conbi ned

into a siteigias \gxﬂéppdlqm hydride &pa sugiablstsoReatuchris Silne of igtrahedrglotmicoup | s
removed ff oM p%QH&SHQdTQJ phenoxide is then reacted at ambient temperature, or optionally

at an elevated temperature, with a compound of Formula XXIV.
In step (4) of Reaction Scheme I'V a 3-nitro-2-phenoxypyridine of Formula XXV is

20 reduced to provide a 3-amino-2-phenoxypyridine of Formula XXVI. Preferably, the
reduction is carried out using a conventional heterogeneous hydrogenation catalyst such as
platinum on carbon or palladium on carbon. The reaction can conveniently be carried out
on a Parr apparatus in a suitable solvent such as isopropyl alcohol, toluene or mixtures. .
thereof.

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—phcn6xy—1H—
imidazo[4,5-c]pyridine of Formula IV. 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 IV.

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

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

13



Formula 1V to provide 4-phenoxy-|Himdazo[ 4, 5-c]pyridine of Formula V.
Preferably a solution of a conpound of Formula IV in a sui tg?bﬂmsqm[]gent
such as di CE;I Qrogethane is treated with trifluoroacetic acid or
hydrochl 89 ¥4 at a reduced tenperature. In step (7) of CRASEYIBH Scheme
|V a 4-phenoxy-| Him dazo[4,5-c]pyridine of 15 Fornula V is converted to a
4- phenoxy-| Hi ni dazo[ 4, 5-cl pyridi n-1-yl sul fonam de of Fornula VI using the

met hod Otmﬁtsﬁﬁacﬁéﬁhemn Rfrive OfFf 26185 hoor imate%ff@rﬂmﬁ%zs aS Eﬁ%@@aﬂﬂe Scherre 1V
4- phenoxy- 1 H1m dazo[ 4,5-c] pyridin-1-yl  sul fonam de of "Formula VI is

am nat edreaotiqu. cVptamally 4- Camlyﬂbsmdh-asrp}ddzltﬂ[wd@@ﬂlqﬂyda @nrvelinclydedsul f onani de of
Formul a XI X. The reaﬁtlon @gn E carrlded ](3 éb conb I ni ng a éfog und of
Formul a VI wi £HCRASHYuSERERACAR Be FArisd 85 PY ) FEAsHRS A GORRS The
product W@H@Eﬂ'ﬁ@ﬁ%ﬁl &@bfﬁbnﬁﬁl‘a@kﬁ@ €1 &t B &8 theR i l§'%.ah?d usi ng
conventlglrjlxal met hods. léi 3 0 MAY 2006 \)/\D 03/%:(@}17 XXtI @ﬁg)l e

PCTHUS02par8 42 theRenlchills iSadrerwo kWoltiRn X Reonpoud GEFOmuldMI M ixla) ifert

Corrpounds of t he i nve tian can red ccor to Reaction.Scheme V
wher o Rasolfen sigh aTareliudit, RR0gRE cRUERR SR ARRS L EhORadring Gheicghied oLt
tert-but Qc@fﬁlﬁéﬂ%\rﬁberamre. Optionally 2 catalyst such as pyridine hydrochloride can be

included. In part (ii) the product of part (i) is heated in pyridine. If step (i) is nun in
pyridine, then the two steps can combined into a single step.

10 In step (6) of Reaction Scheme IV the BOC group is removed from a compound of
Formula IV to provide 4-phenoxy-1H-imidazo[4,5-c]pyridine of Formula V. Preferably a
solution of a compound of Formula IV in a suitable solvent such as dichloromethane is
treated with trifluoroacetic acid or hydrochloric acid at a reduced temperature.

In step (7) of Reaction Scheme IV a 4-phenoxy-1H-imidazo[4,5-c]pyridine of

15 Formula V is converted to a 4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl sulfonamide of

Formula VI using the method of step (2c) of Reaction Scheme 11

In step (8) of Reaction Scheme IV 4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl
sulfonamide of Formula VI is aminated to provide a 4-amino-1H-imidazo[4,5-c]pyridin-1-
yl sulfonamide of Formula XIX. The reaction can be carried out by combining a

20 compound of Formula VI with ammonium acetate in a sealed tube and heating (~150°C).
The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.

14



In step (1) of Reaction Schene V, a 4-phenoxy-|Him dazo[ 4, 5-@ qughﬁne of

yl)aceta

Formula IV is amnated to provide an N-(4-am no-|Him dazol 4, pyridin-I-
] ormula XXVIIIl. Preferably a conpound of FefdAgh |
ng(%“g{"rﬁammni um acetate at an el evated tenperature 140 - 1600)

conbi ned

Optionally, the reaction can be nun in a pressure vessel. O RA NHz_ (4). N |
C R4 XN RS"BOC O NHR3ZY-NH RX 4 NXXVNR5\BOC R5 \BOC NH2 N~Rz
(8 NNRz Na/ N15 3 0 MAY 2006 Béxchiah@ohdrhd TVPCT/ US112/ 18220 I n step (2)

of Reaction Schenme V, an N-(4-am no-|Himdazo[4,5-c]pyridin-I- yl)acetam de
of Formula XXVI11 is hydrolyzed under acidic conditions to provide a 1H
i m dazo[ 4, 5-c] pyri di n- pranpne of Fornmul gl 1o Preferably, ﬁ' C ound of
Formula XXVII1 is contlinef* with hydroch orge aci d/ et hano ~heated. 5 In
step (3) of Reaction l‘%Sc me O/, a( IH- i mi 05- cl(Byri digr- e of Fornul a
Il is converted us Sﬂtl onal n t odd to a sulfona d} of Formula XX
which is a Cl Ry NH

R, R, R, :1'(

XXV
XX XX X R? NBOG
l(s)

10

o Q. @O

0 0 9
~rN (5) SN Nt
D R = =
)I( 3 3 I}IH
R, N X

R, 4
v SYRN XXVI XXV N
Qlv
Q 0 NH,
NSIN L O NS L @ SN
P s PRE =D
R N Z N = 2
3 )I( Rs ¥ Rs h,l
Re N R, ﬁ R, X
v Ry Vi RS 2579 XIX R/N;S»,O
O ~N 50’ N .
R, R,

Compounds of the invention can be prepared according to Reaction Scheme V
where R, Rz, R3, Ry, Rs, and X are as defined above and BOC is fert-butoxycarbonyl.

In step (1) of Reaction Scheme V, a 4-phenoxy-1H-imidazo[4,5-c]pyridine of
Formula IV is aminated to provide an N-(4-amino-1H-imidazo[4,5-c]pyridin-1-
yDacetamide of Formula XX VIII. Preferably a compound of Formula I'V is combined
with ammonium acetate at an elevated temperature (140 - 160°C). Optionally, the reaction

can be run in a pressure vessel.



subgenus of Forrmula |I. The reaction can be carried out as described in step
(2c) of Reaction Scheme H The product or a pharmaceutical |y 3acidiipiidol e
salt the n_be isolated using conventional nethods. 10 Reaction Schene
VIV XWW‘?I’?’&%NPX RAR5 N,S OR XI X O The invention al soPs8Age¥hovel
conpounds useful as internediates in the 15 synthesis of the conpounds of
Formula |I. These internedi ates have structural Formulas (I1) - (V)

i or o al o CRRSBATHY e apRehrle 7y N A A B DS 5220
wher ei n: yRacetamideydfdioemola X KIVdHi$ bpdrolyRed under sieldectanditions o proaidgraolid-
consi sti quc?afzb[élj--h p?fhggm%-;anﬁgé 5%/ {:c;nmu-lzzii hk %’?gt]eéably, a compound of Formula
XXVIII is combined with hydrochloric acid/ethanol and heated.
5 In step (3) of Reaction Scheme V, a 1H-imidazo[4,5-c]pyridin-4-amine of Formula
1 is converted using conventional methods to a sulfonamide of Formula XIX, which is a
subgenus of Formula I. The reaction can be carried out as described in step (2¢) of
Reaction Scheme II. The product or a pharmaceutically acceptable salt thereof can be

isolated using conventional methods.

10
Reaction Scheme V
o :
NH, NH
N~ = N (1) s N (2) 2 N
! \>- 2 - I\i \>— — e N W
R Z N P | >_ R,
3 )'( Rj I}l R; 7 I}I
Re N R X o booX
/7 BOC 4 /N\{ 4 NH
s Rg R
v XXV il
(3)
NH,
PR
R; N
R, X
4 N WO
O 1
XX
The invention also provides novel compounds useful as intermediates in the
15 synthesis of the compounds of Formula I. These intermediates have structural Formulas

(ID) - (VI) described in more detail below.
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-al kyl -0-al kyl; -alkyl-S-alkyl; -alk-yl-Oaryl; -alkyl- S—aryl - al kyI
al kenyl; -alkyl-S- alkenyl; and -al kyl or alkenyl substltute r?@

nor e SUb%bwqt r?zessel ected fromthe group consisting of. *:lﬁ‘% 8

- N(R6) 2; W\ _CS-N(R6)2;  -502-N(R6)2: _NR6- 0O¥&

-NR6- CS- Cl - 10 al kyI 17 3 0 MAY 2006 WD 03/050117 PCT/ USOZ/ 18220 5 10 15
-NR6- S02-Ci-io al kyI ;7 -COCl-1o alkyl; -COOC-]o alkyl; -N3; -aryl;
-heteroaryl; oRetigéuikkthediate cohnpbihds AL FormedP(IIpt er oar yl ;

NH,
VO Sn
Ry N
s
NH
R{
()
5
wherein: X is alkylene or alkenylene;
R; is selected from the group consisting of:
-hydrogen;
~alkyl;
10 -alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
15 -alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected )
from the group consisting of:
-OH;
20 -halogen;
-N(Re)2;
-CO-N(Re)z2;
-C3-N(Re)2;
-502-N(R¢)2;
25 -NRs-CO-Cj. 10 alkyl;

NRs-CS-Ci.10 alkyl;

17



R3 and R4 are independently selected fromthe group consisting of hydrogen,
al kyl , al kenyl, hal ogen, al koxy, amino, alkylamno, dialkyl anizmoMmnilb

al kylthig: a is Hor Cl-l1o alkyl; each R6 is indepen Cl 10
al kyl ; &Ogﬂ‘gﬁqgﬁmceuti cally acceptable salt thereof. %%ﬁ'éqs)(ba)_gzgg
internedi ates has the Fornmula I11: 20 R5 ~BOC (1) V\,herel n: Qis NO2 or NH2;
X is al kylene or al kenylene; 18 3 0 MAY 2006 WO 03/ 050117 PCT/ US02/ 18220 5
R3 and Rl are independently s_qjugﬁctgtg &r lglg]ktyhe group consisting of hydrogen,
al kyl, al kenyl, hal ogen, al koxy, am™no, al Kyl am no, dial kyl am no and

al kylthio; and R5 is Hor Cl- Iﬂ)ﬂlkya}kybr a pharmaceutically acceptable salt

t hereof. Another class of intecf((g%gﬁ:a K as the Formula (1V): R2 10 15 20 25
RO \BOC (IV) wherein: X is al 15 5ht kenyl ene; R2 is selected fromthe

group consi sting of - Ni:
5 -aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and

-CO-heteroaryl;

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

Rsis H or Cy.yg alkyl;
each Rg is independently H or C,_jg alkyl;

15 or a pharmaceutically acceptable salt thereof.

Another class of intermediates has the Formula II:

wherein: Q is NO; or NH3;
X is alkylene or alkenylene;

18



- hydrogen; -alkyl; -alkenyl; -alkyl-Oalkyl; -alkyl-S-alkyl;
-al kyl -0-aryl; -alkyl-S-aryl; -alkyl-O alkenyl; -alkyl-S-3d Mﬁnmﬁ, and

-al kyl oy al ke substituted by one or nore substituentsyselgnigshy fromthe
gr oup coWé%"s‘%s'i’E‘él’of: COH 19 3 0 MAY 7006 WD 03/ 050117 PCII ug%%/ 15220 5 10

-halogen; -N(R6)2; -CONR6)2; -CS-N(R6)2; -S02-N(R6)2; -NR6-CO C1-10
al kyl;  -NR6-CS-Cl. 10 al kyl; -NR6- S02CI-to alkyl; -COC-10 alkyl;
-CO- O C-10 al kyl; RhN3ad RS a’0indépeyiliently selected from the group consisting of

hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio; and
R;is Hor Cy ¢ alkyl;
5 or a pharmaceutically acceptable salt thereof.

Another class of intermediates has the Formula (IV):

10 (IvV)

wherein: X is alkylene or alkenylene;
R; is selected from the group consisting of:

-hydrogen;

15 -alkyl;
-alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;

20 -alkyl-S-aryl;
-atkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:

25 -OH;
19



-heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl; R3 ﬂ!ﬂlﬁw are
i ndependently sel ected fromthe group consisting of hydrogerﬁ,U ¥ "

al kenyl , al koxy, am no, al kyl am no, dial kyl am no I t hi o; |
and Rs ié‘r@“g‘%ﬁr-l o al kyl; each R6 is independently H or Pgﬁlﬂlfgﬁéﬁéé/l ; or a
pharmaceutically acceptable salt thereof. 20 3 0 MAY 2006 WO 03/ 050117

PCT/ US02/ 18220 Anot her class of internediates has the Fornmula (V): (V) 5 10
15 20 25 wherein: X is alkyl e[}E‘ﬂ‘genal kenyl ene; R2 is selected fromthe group

consisting of: -hydrogen; -alkyls — -alkenyl; -alkyl-0Oalkyl;
-al kyl -S-al kyl;  -al kyl -0-ar yIN(Rg¥l kyl -S-aryl; -al kyl-O al kenyl;
-al kyl -S- al kenyl ; and _CONRS::
-CS-N(Re)2;
5 -502-N(Re)z;

-NR§-CO-Cy. o alkyl;
-NR¢-CS-Cj0 alkyl;
-NRgs- SO2-C).yp alkyl;
-CO-C1p alkyl;

10 -CO-0O-Cy.yg alkyl;
-N3;
-aryl;
-heteroaryl;
-heterocyclyl;

15 -CO-aryl; and
-CO-heteroaryl;

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

20 Rs is H or C;_jp alkyl;
each Rg is independently H or C;.jg alkyl;

or a pharmaceutically acceptable salt thereof.

20



-al kyl or al kenyl substituted by one or nore substituents sel ect romthe

group consisting of: -OH, -halogen; -N(R6)2; -CO NR6)2; ( )2
- S02- N( shR6- CO-C1-,0 alkyl; 21 5 10 15 WD 03/05011 06
porr usoo e 9 AR %G "lo alkyl: -NR6- S02-Cl.10 al ky %&"%&%Mé
alkyl; -COOdC _lo alkyl; -N3; -aryl; -heteroaryl; - het erocyclyl;

-COaryl; and -CO heteroaryl; R3 and R4 are independently sel ected from.the

group consi st i AgotBér cliry @f dgemedadtts)las td K@mdla (Wl ogen, al koxy, am no,
al kyl am no, dial kylam no and alkylthio; and Rs is Hor C-10 al kyl; each R6

i s independently Hor C-lo alkyl;

wherein: X is alkylene or alkenylene;
R is selected from the group consisting of:
-hydrogen;
-alkyl;
10 -alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
15 -alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
20 - -halogen;
-N(Re)2;
-CO-N(R¢)2;
-CS-N(Re)2;
-S02-N(Re)2;
25 -NRs-CO-Cy.yp alkyl;
21



or a pharmaceutically acceptable salt thereof. Another cl ass of

I nternmedi ates has the Formula (VI): 20N RR R4 1 RS \*0 O
S aI kyI kenyl ene; Rl is aryl, heteroaryl, hetero @é 20 aI kyI
or MR@BG WO 03/ 050117 PCT/ US02/ 18220 5 10 15 28)63 3

alkenyl, each of which may be unsubstituted or substituted by one or nDre

substituents independently selected fromthe group consisting of -alkyl;
-al kenyl; -aryl; -heteroaryiNR _cgg;thlg@;kypl yl; -substituted cycl oal kyl ;

-0-al kyl; -O(al kyI )o-I-aryl; NIEG-OS 2-C1y1!))31?\y{,- het er oar yl;
-CO-C).10 alkyl;
-CO-0-Cy g alkyl;
5 -Ns;

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

10 -CO-heteroaryl;

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

Rsis H or Cy.jo 2lkyl;

15 each Rg is independently H or C,. o alkyl;

or a pharmaceutically acceptable salt thereof.

Another class of intermediates has the Formula (VI):

Ry E
R, I*I\I
\ -0
R s”
O \R
20 k
(VD)
wherein: X is alkylene or alkenylene;

R, is aryl, heteroaryl, heterocyclyl, Cy.2 alkyl or

22



-O(alk )o | - het er ocycl yl ;
-S(0O0-2 -(alkyl)oa-aryl;

-S( 0 0- | - het er ocycl yl ;
- (al kyl )évﬁw%héoom kyl :

-(al kyl) 0o-1- NR6- CO-aryl ;
- hal oal koxy;

-S(0)0- 2-al kyl ;

- hal oal kyl ;

-COH; -CO O al kyl ;
-S(00-2
-(al kyl)o-1- N(R6) 2;
-(al kyI)o-t-NRG-COaI kyl ;

- CO al kyl ;
-(al Kyl ) 03 ﬂ-%tlgqﬁoaryl ,

PCT/US02/18220

-(aI kyl)o_ 1-NR6- CO- heteroaryl; -N3; -hal ogen;

- CO hal oal kyl ;

- CO hal oal koxy;

-NO2; -CN, 23 5

10 15 20 25 3Qc\WPal@hPiedchiofdviicividay 28 0@subistititddiMubiRufed by one or more

substituents independently selected from the group consisting of:

10

I5

30

-alkyl;

-alkenyl;

-aryl;

-heteroaryl;

-heterocyclyl;

-substituted cycloalkyl;
-O-alkyl;

~O-(alkyl)o.1-aryl;
-O-(alkyl)o.;-heteroaryl;
-0-(alkyl)g.;-heterocyclyl;
-COOH;

-CO-0-alkyl;

-CO-alkyl,

-S(0)o.2 -atkyl;

-S(0)q.2 —(alkyl).;-aryl;
-S(0)g.2 ~(alkyl)q.i-heteroaryl;
-5(0)¢.2 —(alkyl)g.;-heterocyclyl;
~(alkylo-1-N(Re)2;
~(alkyl)g.1-NRs-CO-0-alkyl;
-(alkyDo.1-NRs-CO-alkyl;
-(alkybp.;-NRg-CO-aryl;
-(alkyl)o.)-NRg-CO-heteroaryl;
-Na;

-halogen;

-haloalkyl;

-haloalkoxy;

-CO-haloalkyl;
-CO-haloalkoxy;

-NO-;

-CN;

23



-OH, -SH, and in the case of alkyl, alkenyl, and heterocyclyl, oxo; R2 is

sel ected fromthe group Consisting O- -hydrogen; -alk-yl; Dkﬁmy Bk
-al kyl - Og al kyl -S-al kyl; -alkyl-0-aryl; -alkyl l§ yI
al kenyl ; vﬂi&ﬂ?““f’-s- al kenyl; and -al kyl or al kenyl substl§ 3{ edz'llo822 r
more substituents selected from the group consisting of -On; -haI ogen
-N(R6)2; -CON(R6)2; -CS-N(R6)2; -S02-N(R6)2; -NR6-COCl-10 alkyl;
-NR6-CS-Cl -10 al kyl; -Nggt: S02-A-1o alkyl; -COCi-io alkyl; -CO0-C-jo
al kyl; -N3; -aryl; -heter oaryl - het er ocycl yl; -COaryl; and
- CO heteroaryl ; “SH; and in the case of alkyl, alkenyl and heterocyclyl, oxo;
R; is selected from the group consisting of:
-hydrogen;
5 -alkyl;
-alkenyl;

-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
10 -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:
15 -OH;
-halogen;
-N(Re)z2;
-CO-N(R¢)2;
-CS-N(Re¢)2;
20 -302-N(Rs¢)2;
-NR4-CO-Cj. 1 alkyl;
-NRg-CS-Cy.1p alkyl;
-NRg- SO2-Cy.10 alkyl;
-CO-Cy.yp alkyl;
25 -CO-0-Cj.pp atkyl;
-Ns;
-aryl;
-heteroaryl;
-heterocyclyl;
30 -CO-aryl; and
-CO-heteroaryl;
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24 WD 03/050117 3 0 MAY 2006 PCT/US02/ 18220 R3 and R4 are ing Rﬁqﬂmﬁtly
sel ected fromthe group consisting of hydrogen, alkyl, alke ﬁ ogen,

al koxy, no, kyl am no, dialkylanmi no and al kylthio; ghe,gashs
|ndepend‘é’ﬁlol3@‘qﬁ r C1_10 alkyl; or R5 canjoin with X to form asSri ng, each

R6 is independently Hor Cl-10 alkyl; or a pharmaceutically acceptable .salt
thereof. As used herein, the terns " aI kyl", "al kenyl" and the prefix "al k-"
are inclusive of IR;astRy &bnmde@bndmﬂdgisnlcanedftmmﬂm@dxp:&tﬂismnggoﬂps and of

cyclic groups, . C Kk d cycl oal ken I Iess rvvi_se speci fied,
these groups éﬁ(ﬂfoﬁ R %ﬁ)ﬁ'ﬂ‘i?]i %ﬂ 1%"8 A%t "["Hméﬂﬁ faming ap

contai ni ng fromdii® o468 carbon atons. Pr eferred groups have a total of up
to 10 carbon atons. Cyclic groups can be nonocyclic or polycyclic and
preferably have f reaph RstointiépandentlycHrdsdh 1abldgyt or Bx earpjodn withyCtd formgraoups

I ncl ude cyclopropyl 15 cycl opentyl, cycl ohexyl, cyclopropylnethyl,

adamant | y) %orbomane and norbornene. The term "hal oal kyl" is inclusive of

groups that are su%&hwtlﬁgdplyengg&hpf{dmflq alkgl;0gen atons, including
perfluorinated groups. This is also true of groups that |ncI ude the prefix

"hal 0-". Exanpirephefmangiticiilyscheritalde kalt thgreofips are chl or onet hyl ,
trifluoronmethyl, and the like. 20 The term"aryl" as used herein includes
carbocyclic aromatic rings or ring systenms. Exanples of aryl groups include

phenyl , napht hy{ useRinBREM Xhe tefh SAIRPY| «MaGhyl" NGRANKE reﬁﬂe‘alkt’eﬁl@iﬁélﬁéﬁé garyl”

i ncl udes aromatic ri ngs or ring systens that cont al n at | east one ri ng
het H¥ 0 attoth §teight chain agd bmnchshq:haatbg@unem o%z:ryychc grcmgps el qy;ilamdkeylfaudyl

t hi |, i dyl .. = I d

1 aool v safobu, judts i isp e wftns sblaR. k1S peadgttoms,

t hi azol ylyiabBaR& Uk |contﬁﬁﬁig3£rbﬂn033ﬂ631@’darbcﬁﬁdt@@§0ﬂélferréa 8 al?a%)ilt@tal

pyr| m di nyl , benzi m dazol yl, qui noxal i né benzot hi azol y napht hyri di nyl,
<1

i soxazol yif up t 3@caiban arops; (F)Xﬂllp IByIuPs gat msinopydlic (ﬁmlyskﬁlmnd“ﬂ%f@rﬁbm‘,ycl E
 ncl udes B0 HBHAR i(? nn«'r DHBo? atomsn%x%}ﬁ% a?%yéhcagm p%%c Iucrlle 9§cl(|)perggyl

15 cyclopentyl, cyclohexyl, cyclopropylmethyl, adamantly, norbornane, and norbornene.

The term “haloalkyl” is inclusive of groups that are substituted by one or more
halogen atoms, including perfluorinated groups. This is also true of groups that include
the prefix “halo-". Examples of suitable haloalkyl groﬁps are chloromethyl,
trifluoromethyl, and the like.

20 The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. The
term “heteroaryl” includes aromatic rings or ring systems that contain at least one ring
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl, - -
quinolinyl, isequinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl,

25 pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl,
isothiazolyl, purinyl, quinazolinyl, and so on.

“Heterocyclyl” includes non-aromatic rings or ring systems that contain at least
one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially

30 unsaturated derivatives of the above mentioned heteroaryl groups. Exemplary
heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholiny!, thiomorpholinyl,
piperidinyl, piperazinyl, thiazolidinyl, isothiazolidinyl, and imidazolidinyl.
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one ring hetero atom(e.g., 0, S, N) and includes all of the %W} ?ﬁﬁ furated
and partially 30 unsaturated derivatives of the above nentio ‘g eroaryl
gr oups. - het er ocycl i c groups include pyrrolidi ny

tetrahydro ‘Lﬁ{ﬁ, nmor phol i nyl, thionorpholinyl, piperi dr T/US"%PB%‘F azi nyl,

t hi azolidinyl, isothiazolidinyl, and iniidazolidinyl. 25 3 0 MAY 2006 WD

03/ 050117 PCT/ US02/ 18220 The aryl, heteroaryl, and heterocyclyl groups can

be unsubst i t utyed 10y, ALBRhiv Yrthdiboc O);E[‘sglg%uﬂ%ﬁbéﬂﬁﬁiﬁsﬁfﬁ%éﬁ M&ﬁ&%ﬁ%@nt 'y

sel ected fromthe group COI’ISI sting al koxy, nethyl enedi oxy,
et hyl enednoxy mosd fuistitvicots iindeiperddaylly, sehatledﬁok:mﬁy: grompy cadsisyihg bf allyl, hal ogen,

ry1 o koKX r B lepRRRY, iy A o ROds o Ry bekeRe oot
het er oar yhrloK@Xitro, H]ﬂi@&rﬁﬁ{e)‘éa? d‘)ﬁﬂ/&r{@i Qarb@ﬂ' TrmAl KA, %E?IHQ}' ngla‘llgyl am no,

het erocycl yI©, 'het erocycl’oal k al kyl car bonyl’, " al ké car’bony
al k(ﬁxycaramddyb:sy, ha}'l@hb'kknloch&rtbmny}ﬂ hduﬂ{bmaldwxbﬁanobtyr}@iq, heakcbwj/lulknm}z,ar bonyl ,

aryl carb Icarb . aryl oxycar bgonyl heteroarylo ar bonyl ,
2Tyl hi 0SB RSHERe B, At R e DT SRR b0,
al kanoy! ai¢ubdy Yla%rn?moaw am%ayéeﬁsamrliamlwcﬁbmlqmmwymwhﬂ :
al kyl sul fonyl, arylsul fonyl, ~heteroaryl sul fonyl”, aryl di azi nyl

al kyl sul faﬂfmhmﬂlrb@nyl arwdashofybrhgkeapdrpitsarbenyl, ahk%s&atﬁoomlyl am no,

2y al ey PR sy PR By P e pSoRE MBI ar bony! ami no

het gy oar yliahkyieas, bﬂmﬂ Iﬂnﬂﬁ@ Sa@*lk’séﬁb@ﬂﬂdfa@ﬁ%rﬁﬂiﬂﬁ@nvtﬁ% aliBmihsaifoapy | am no,

aryl sul f onyl am no, al kyl f onyl am no het er oar yl sul f onyl am no,

het er oar wllﬁ’llw}'ﬂosﬂl ﬂmlwlllf@rwhbetem&W$ldfnnmb@asrléxaﬁwhmwulfonylanuno

| kenyl | |
oy ol ky P AR AR B o AT DOEE SRR B, allyigarbonylamin,
het er oar yiabdelibmramBoAsR Y Fbowyl @ftho, mldahﬁmgmgn@ﬂkylhet erocyclyl, oxo. If

ot her groups are described as bel n% "substituted" or "optionally 20
subst i t uthe@groarylpahonyamincy hefgrpardaliyedrBenshaningpalkyisutferyldpinone or nore of

e S ORGSR s A BT 3 2 generel Ly
prefer ablhytefdarﬂkmdnylaﬁmb hebdérostysk yliulford aaivib, albylemeiocetolidagid)ps i ncl ude
al kyl groups having 1 to 4 carbon atoms (i.e., nethyl, ethyl, propyl,

i sopr opy [2lkegylaminocarbonylamino, arylaminocarbonylamino, arylalkylaminocarbonylamino,
heteroarylaminocarbonylamino, heteroarylalkylaminocarbonylamine and, in the case of
heterocyclyl, oxo. If other groups are described as being “substituted” or “optionally

20 substituted”, then those groups can also be substituted by one or more of the above
enumerated substituents.
Certain substituents are generally preferred. For example, Z is preferably a bond
or — NRs -; and R is preferably C;4 alkyl, aryl, or substituted aryl. Preferred R, groups
include alkyl groups having 1 to 4 carbon atoms (i.e., methyl, ethyl, propyl, isopropyl, n-
25 butyl, sec-butyl, isobutyl, and tert-butyl), methoxyethyl, ethoxymethyl, and
cyclopropylmethyl. Rj; and R, are preferably methyl. One or more of these preferred
substitutents, if present, can be present in the compounds of the invention in any
combination.
The invention is inclusive of the compounds described herein in any of their

30 pharmaceutically acceptable forms, including isomers such as diastereomers and

enantiomers, salts, solvates, polymorphs, and the like. In particular, if a compound is
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25 butyl, sec-butyl, isobutyl, and tert-butyl), nethoxyethyl ﬁh@@@ynethyl,
and cycl opropyl nethyl. R3 and R4 are preferably nethyl. é} of these
preferred substitutents, if present, can be present int ds of the
i nvent i oWAH A7 conbi nation. The invention is incIusiveggwﬁgﬁ@gg@npounds
described herein in any of their 30 pharmaceutically acceptable forns,

I ncl udi ng i sonmers such as diastereoners and enantioners, salts, solvates,

pol yror p t1cﬁlg'faéth% itekiBvertibn @?ééxﬁ&ﬂ!l'y%cludiés caclt SR \¢BEpbAnd 6 erarftioRN £006
WO 03/ 050117 PCT/ USD2/ 18220 opti cal active, the |nveﬁt|on specifically

i ncl udes welbas mﬁenﬂ%ntz@rrrp@ghﬂuesnartm&r@ners as well as racem c mixtures of
the enantioners. Pharmaceutical Conpositions and Biological Activity 5
Phar maceuti cal conpositions of the invention contain a therapeutically

ef f ect i vephagmBaesutic&fCansssishdgd FiolbBRal AM@ALyY on as descri bed above in
conbi nation wih a pharnaceuticall acceptagie carrier. The term"a
t her&peuti cal |19ha§ma@qu%&é0ammnms n%ansnmnammmncﬁth@meletmﬂmfchtwe
sufficient to uce eut i eff uhasctoklnel ductlon

ont 1 ¢ arormhe of {6 BpRtAE NG o s ESbundiify S REHER VIR Cxnct amount
of act|vqﬁﬁﬁﬁmguﬂaﬂg&ﬁdqmmﬂac@ﬁ@fnaceut|cal conp05|t|on of the invention

w Il vary according to factors known to those of skill in the art, such as

the physical aRe leHRNR eharapeatioally effective amewio tirgns et ama i pf shegompavad
carrier, s%?ﬁjmél%ﬁ? hn%x%@9?}%@&%@%&%&%&&‘?,% ckltokln%flﬁ‘&ﬁctﬁ{x%&%&’mér rilx e

1t
conposi t 1'ons nven contal I Clen rve 1 r%dl ent to

provd de aandnﬁeanﬁfurﬂtmuwﬁ.omtngigighé exalﬁaﬁlb@mtofaeumédmpo@ﬁe{saiﬁm y about 10
pg/ kg to about 5 of . the compound to the subject. Any of the
convent i dwarmmag CPW%IU%W the ipvengiondyill waasacpaﬁh%& o fagtgpscdingsa to those

par ent er ale J A Mih e oS M ic Bl Ao AR QB ARAlna! AL TULAL bP1S.

t ransder nmal pat che transnu pat ches e conpounds of the
i nvent i onhe ey aad mernnainde@dOMg telgémen, gk entidipateg ehat ihe cathpagieiohs ofithe he

t r eat ment or the compounds_ of the invention nmay be adm nistered in
conbi nat .laﬁeran A EmiaH BHERIER AV ﬁncé%fh%rrt 'R LTV BgtS 0ol aefkg to

addy§ i Onazlboh{%’ %/kgr Eﬁ:@%ﬁl %Eggt't ]ifdJ %/ﬁg idu 5 i/ Re, Rihd QrPduhd o et | bodi es,

proteins, pepti i gonac
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
20 agent in the treatment regimen, or the compounds of the invention may be administered in
combination with one another or with other active agents, including additional immune
response modifiers, antivirals, antibiotics, antibedies, proteins, peptides, oligonucleotides,
etc.
The compounds of the invention have been shown to induce the production of |
25 certain cytokines in experiments performed according to the tests set forth below. These
results indicate that the compounds are useful as immune response modifiers that can
modulate the immune response in a number of different ways, rendering them useful in the
treatment of a variety of disorders.
Cyickines whose production may be induced by the administration of compounds
30 according to the invention generally include interferon-o, (IFN-¢t) and/or tumor necrosis

factor-ot (TNF-or) as well as certain interleukins (IL). Cytokines whose biosynthesis may

be induced by compounds of the invention include IFN-«t, TNF-¢t, IL-1, IL-6, IL-10 and
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etc. The conpounds of the invention have been shown to induceﬁlgﬁ 2006
production of 25 certain cytokines in experinents perfornmed a Elng to
the tests set forth below These results indicate that the conpounds are
usef ul a¥ AN r esponse nodifiers that can nodul ate t hBCTAHEZ#bsponse
in a nunber of different ways, rendering themuseful in the treatnment of a
variety of disorders. Cytoki nes whose production nay be induced by the

admi ni st gAatyi0 o] ' t i ncl ude
ot ert or oo B B UTR REPAEr e GREECAHIOR ol LNEer WARADREIGAL
certain icat erHﬂﬁ'ukiWBSpr()HﬁQtlon@nﬂmkmne&mmm hnaifixyg\ﬂi&e:s»hfpon’a&s ude@uliimchieced by
conpounds of the_invenption include | FN-a NF-a, |L-1, - IL- 10 and 27 3
0 MRY 2085°45esn 08y BRGHEISBER Gp0B. /Accgrdingly g EHVthIO%ﬁ@vad%rm@bw 8f ot her
cyt oki ne Vi rus
o oduct | g e R e i e PN el RIS R T

treat rrentofafcompomhddnmmmcmrtdthmnmestiomabe giingl.y, the | nvention provides

a net hod of inducin hi osynthesi s in. an, ani
acmn st er g 250 FRRRES ShBAE OB ASSE BeBUMbICOe BERGGLY SR B e ¢ he
I nventi opytQ olaﬂjNTﬁl in ‘-}%@E&h%%@ﬁ@:ﬁ%ﬁé fe% cémesubﬂ\é§phw Qﬁ’lgl#}gl?n found

to preferetla y 1 nduce t expression of TFN-ain ap

hemat opo b&tdd&n@ﬁﬂnhﬁleﬁﬂtﬂlls}imrﬁﬂh@ HIPEL bgibgpalcursbt damrmmsenuszﬂ;eeca;r witkdts)
containing pDC2 cells (precursor dendritic _cell-type 2) without concomtant
pr oduct i GH“WE#“@HT%“E’&?R of dgnifiganiflevekyq a‘ﬁﬂﬁﬂﬁ&ay"ﬁwf@km‘?és 10 In addition
he abilit f the
| idnt 1 o a2 PR B B S R ol 1
natural thd ﬂnh/amomeziffecacmen/aspyctsraf/ttbemztm nnﬂnahecb,spmeeﬂ:bee;tarﬁ;lﬂa,tnmml be due
to cytoki mf I nducti.on. The nPounds ma a so activate nmcrophages, which

inturn & R TV éthmﬁlfi ; 2R ?@ect t fpay hsdluerie chosHGARTNsHOBs The

addi ti onglyny @Mﬁﬁ&'xﬂ%ﬁalsfh&!&dﬁf‘é madrBfh RORAUBE S BRY sthAHRRs Leci 61* Rkt ion and
differentiation of ['ynphocyt es.” Conpounds of the invention also have an

ef f ect onxtdaeand¢lmfupnodu|ct1qmnfméd1tmsplmy$@unest?urtémanlp:l empdutiough chlker e i s not
bel.i_eved t e .an ct ef.fec T,cells or direct induction of T cell
cytioki ne? nﬁ? é‘&‘ﬁé'ff&?“&nc’? ﬂtB%yﬂ’@IhB@ftesf ype 1 (Thl) cytokine |FNvy

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 (Thl) cytokine IFN-y
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5

20 and HL-13 are inhibited upon administration of the compounds. This activity means that
the compounds are useful in the treatment of diseases where upregulation of the Thi
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 -
expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma,

25 allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant; and possibly
as a treatment for recurrent fungal diseases and chlamydia.

The immune response modifying effects of the compounds make them useful in
the treatment of a wide variety of conditions. Because of their ability to induce the
production of cytokines such as IFN-o and/or TNF-oi, the compounds are particularly

30 useful in the treatment of viral diseases and tumors. This immunomodulating activity
suggests that compounds of the invention are useful in treating diseases such as, but not

limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis
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is induced indirectly and the production of the T helper type 2 (Th2)
cytokines IL-4, IL-5 20 and IL-13 are inhibited upon adni ni st gtMpriit the

conmpounds. . Thi ctivity nmeans that the conpounds are u hlshhe
treat rrenwod’f’p'a‘?légases where upregul ati on of the Thl resggcfrllzllé%gﬁ%%lor

downr egul ati on of the Th2 response is desired. In view of the ability of.
conpounds of the invention to inhibit the Th2 i mmune response, the conpounds

are - exeH&mtitio ) eleyselSi gidﬁ Vikes Typedtane Mypefl; adddivkeund cowasgesume. J-
atopic dermatitis, asthma, 25 aller yC allergic rhinitis; system c |upus
er yt henmat'@siok: paréiculagly variple maiptFHY: CMWa VEYs shippyirus; adenoyiriy cAranevine;

recurrent. i % . i - d r%mp | L£ving
effects of ﬁ';d%%g"lc%ﬂ ou%ggﬁlﬁg%g llﬁﬁzlgﬁ][mﬁég]ea mdﬂ?ﬁs;dst e Sréeeg?%%rr}? G%ﬁggl\}mﬁde

vari ety afeoplasidj himaspapBéeraadmsqHPMW end asdoclatedynebplatinsfoggdl dBeases,@dgict i on of
cytokines such as |EN-a and/or TNF-a, the corrpfunda, are particularly 30
usefl i rFapfidasaspereris sk crypipgpeca) BenBgLis RiPPiasHipliscasth et i basthitgHodul at i ng
activity 4 . , f i i : ful eati ng
i seases SAPARE Hajcy oBh IGRERRLIIDAS) s Sal Bt (Rl LAl beRt o a Rgtmblt cehe e
warts; coamieng mhgsloganant enkemiat syultifdpatyelons, B1dAOmA3NabHbdZkiZ8 MAY 2006
PCT/ US02/.18220 B; Hepati,i;i S g‘,{ I—ﬁarpes ‘fi rLgI ex Virus E/Egl and Type I1;

mol | uscurhBBRY A TEMIPUS Y5Fi SYmPDqIg- apd QINGF FIRCHRy PERSUARISEISES IS, oW, VzV;
r hi novi r ys; € i -; Lictd Nz Q. L By Za,;

i ntraepit g?@gﬁﬂﬁgg%ﬁgéfgg{ogﬂgxdlg§§chésrtd\)}?lé%#%%ﬁxgg%?ﬁg’lgmd% é\%?%lzasi a;
hundh papifecoomand lsshoriRNgsig ndd hsseawil atfeciosoplagibasuldsisngal di seases, e.g.

ol SEEnE Al i TR S0 R e s
cel | car QoRiFndSSUAIRHEnES] inchﬁ@ra@tiid'i@g&mdﬂé‘?&%ﬁﬁ?é&id@%ﬂ%ﬂgﬁcm@| tiple

nyel oma, mel'anoma, non-Hodgkin's |ynphoma, cutaneous T-cel [ Tynphoma, and
ot her cartbermshocpthnesia; leprabys padgds sdergsis; Pmenemiscsyatiiosnes disapid lupus;

cryptospogidi osis, histoplasnpsis, toxoplasmosis,. trypangsone .10 infection,
ani | o SRS Sease RO BT PraniSsis R v iy inh YRR aiddormaghyn
nycphact ejfiek S rayy Wi oﬁﬂﬁhﬁie@ ReboslisHRASR ScRf. ToMditdnONRsd fdhpdimbs Bsuldr eat ed
using the conpounds of the invention include actinic keratosis; eczema,
eosi nophidnhancess sérakg the hisplorgpelcyewndenineludingshemje waumds; dite compersi s

Omen’ s erﬂplgeoﬁg%ful QJJP&thngltﬁ%D&Eﬁortunistic infections and tumors that occur after

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

20 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, [FN-¢,
TNF-o, IL-I, IL-6, JL-10 and IL-12 that is increased over the background leve!l of such -
cytokines. The precise amount will vary according to factors known in the art but is

25 expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 png/kg to
about 5 mg/kg. The invention also provides a method of treating a viral infection in an
animal and a method of treating a neoplastic disease in an animal comprising
administering an effective amount of a compound or composition of the invention to the
animal. An amount effective to treat or inhibit a viral infection is an amount that will

30 cause a reduction in one or more of the manifestations of viral infection, such as viral
lesions, viral load, rate of virus production, and mortality as compared to untreated control

animals. The precise amount that is effective for such treatment will vary according to
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Bowen' s di sease; Bowenoi d papul osis; al opecia areata; the inhibition of
Keloid formation 15 after surgery and ot her types of post-s rqj‘mamnﬁscars. In.
addition, these conpounds could enhance or stimnulate thq,&é&"izng,,gf wounds,
i ncl udi YOOKPERIT wounds. The conmpounds may be useful for treating the
opportuni stic infections and tunors that occur after suppression of cell
nmedi ated i mmunity in, for exanple, transplant patients, cancer patients and

HI'V pati @RiiSrs kABwiin A butql efheeRAROBEE doEd SCAHOUE 100 nsMEHE Sofy 5Ok DR,

bi osynthesis is an amount sufficient to cause one or nore cell types, such
as nonoc praderablysabosp bapedg taebeirtiSting/kge Ansameirnd oBa cetmpsundeffrctidebetreat anount
of one or nore cytokines such as, for..exanple,  IEN-a, TNF-a.,.lL-1, IL-6,
7L 0" and "R SRS AR Ao la g CREE b SRR By S8 BF e

cyt oki negumbaeofuGr $6ti aANREHH, the bleciéd hdhoBRCRIITNAYY abeoriiRGte Fitdth RMéwh iy t he
art but is 25 expected to be a dose of about 100 ng/kg to about 50 ny/kg,

pr efSer ablthe arbbuitis eppagtadgotbs a dave af al®upddR go/kThe abeniSRmghkgaireisrabhvahaies a
met hod of .tr atti nz% até/i r‘gﬁ\l infection in an aninmal and a nethod of treating
a neopl aépi’JL 1 ease Are" ani mal conprising admnistering an effective

amount of a CFI‘]%QNMti@ﬁ i§meﬁﬁésb@bbd15y ﬂll_BQOlﬂ(SWﬁ?@X%pIe@,_ whieh aﬂﬂiraﬁﬂdedAn
anount effective to treat or inhibit a viral infection is an anount that

will 30 éerudesteatioadmdt ashare mobintended obelivitingha apsvaest at i ons of viral
infection, such as viral lesions, viral |load, rate of virus production, and
nortality as conpared to untreated control animals. The precise anpunt that

is ffective fiptheSesabpldsetldieBém¥bf the\¢afpoasdsokete parified B9 pY¥Padaidt O5hl 17 3 0
MAI 1006 PCT(US11211 8 2 2 0 factors known in the art but is expected to be:

a dose ofcdpBANCcE diguidphrematoeapbyrsing a ke Fraghiar bymmuompsd puaficaipnicg- t o
b . i i
about 5 nmikg. g %ﬁ%ﬁﬁac@mﬂﬁ{gg@@g@éé ggh%%im}cPo&l{lst%%cmém%&‘ﬁﬁ' ¢

condition'1s an a ion 1Tn tundr Size or 1 n the
nunber ofppropritte ffoetionsgaietontbivedund ceaeifageansaposatdd topasyidatheor di ng to
factors known in 5 the art but is expected to be a dose of about 100 ng/kg
to about 'BdRorggetpte salkeldhe desiredisompound Grlvgny Shepespenex Iﬁﬁ»ﬂ@.s(ﬁﬁhel-?ﬁvenu on

I's fsurth S§§ hl2&Hn BYrt 5011 6ORIHREE: %@J%tee Gl ; AbR1REQY g for

il IluSlsjt rafgpggﬁbﬁfy angBarfgnaﬁ%t ’ilgt er?ged to e'?lﬁm ti ng’lﬁn alﬁ%/ \%%ﬁgn
elution from 5-95% B in 12 min, then hold at 95% B for 2 min., where A is 0.05%
trifluoroacetic acid/water and B is 0.05% trifluoroactic acid/acetonitrile; fraction

collection by mass-selective triggering.

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

S~
N

\\\\ )
N
H
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10 I n the exanpl es bel ow sone of the conpounds were purifies Whymuaﬁoar ative
hi gh performance |iquid chromatography using a Waters Fraction Lynx
automated purification system The prep HPLC fractions vyg+ 3kmged using
a M crond®PPUHOrVMs and the appropriate fractions were co %ed and
centrifuge evaporated to provide the trifluoroacetate salt of the desired
conpound. Col um: Phenonenex Luna Cl19(2), 21.2 x 15 50 nm 10 m cron
particl e Rarzd, | OOA pore; flowrate: 25 nL/nmin.; non-linear gradient

elution from5-95% B i.n i n, n haold at . 95% B for 2 mn., ere Ais

0. 059% "t 11 {1 uoToRbURRine (B ks 13T SR el padrblod o SHeadion gt A ony:

aci d/ acet9pidimkihi-37ni@s-bl 13D -pyRIch€ ¢1.6QN4 ¥ nifes 18 alcBfrbMEihhid @96 Hing. 20
Exampl o 1 N T G A o T & et non ot fichipretisthage QIO =)

-yl) but y| Threrad tinglmixurdv3Oc@ @] nay i2OBB8h WDriflyy @810tidy (IPCTMUSe25 18280 Part A

Tri et hyl am ne 6.8.nL, 123.8 mmol) was d to as ensi on of 4-hydroxy-
5. 6o et WA e AR] s adtioR e mas ped B B siBufiso MORHEt chi or ot hane.
(200 nb) .pyed; afb%ayﬂ»i,gn;gngnu%%ﬁﬁ@ MRE, £0PhBRb1) WadBddedSn Balddle Jdrtibh hid the

anhydride (13.7 nL, 82. ) was added and the reaction mxture was
stirred froact®O mixture @as aNbwed teewarn (¢ axrbical thoypptature 4 Alflgt ¥ hdiathe meac(dn 6 g,

41.2 1). dded, i i ngl tj. d th t| i Xt
2l oved TOIRBRM S A WA et ¢ il artbepars (o PO MU OV i xt ur e
was was hegdapeb AR sndlhdh s6teHiMERA RO duckd preshil tdThioviddicn@id over

magnesi um sul fate and then concentrated under reduced pressure to provide
cruteé 10 wedaic ThisTartstiskaw asrdissolvgd dn dichinsomedanmanyi lohdask ante t leyarokmilicd oaded

ori e, & b L kb Q8L ERE ) e S bl ot
i n di chl ahenwithansnicthylacauRnin Hhdictemkhank @ @ebi theldigired pRahitoMhe coNt ai ni ng
product V\ggc?iogg g(?nitzrllig%jngapr}gd&crt] ?vgl'ecgor:glsigéé %Edet?lerllj [‘:](()jnecrentl.’rzeu;gcllJ ﬁzeléljeregc?uscgcllj II’JI(E:ssure
to provide 12 g of 4-({4-[(tert-butoxycarbonyl)amino]butyl Jamino)-5,6-dimethyl-3-
15 nitropyridin-2-yl trifluoromethanesulfonate as a light yellow oil.
Part B
The material from Part A was combined with triethylamine (2.5 g, 24.7 mmol),
dibenzylamine (4.5 g, 24.7 mmol), and toluene (150 mL) and then heated at reflux for 4
hours. The reaction mixture was washed with aqueous 1% sodium carbonate and then
20 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
and then concentrated under reduced pressure to provide ~13 g of tert-butyl 4-{[2-
(dibenzylamino)-5,6-dimethyl-3-nitropyridin-4-ylJamino } butylcarbamate.
25 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 methanel and the resulting mixture was stirred for
30 minutes. A solution of the material from Part B in methano! was added in a single
portion. Sodium borohydride was slowly added until the foaming was colorless. The
30 reaction mixture was filtered. The filtrate was concentrated under reduced pressure. The

resnlting 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
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to provide 12 g of ‘

4- ({4-[ (tert-butoxycarbonyl)am no] butyl }am no) -5, 6-di net hyl - §01@Y 1006
nitropyridin-2-yl trifluoronmethanesul fonate as a light ye (o] Part B
The mat SVPAP/OFHEM Part A was conbined with triethyl anine ‘%‘1219#"@%?3 7 mol ),
di benzyl am ne (4.8 g, 24.7 mmol), and toluene (150 nL) and then heated at
reflux for 4 hours. The reaction m xture was washed w th aqueous 1% sodi um

car bonat gerahétyl A3 2hikPNEEIBeh Al SElidNSes-dined ifiheEsure to provide crude
product. This material was di?sol ved in di cﬁ?g?rérret hane and | oaded onto

silica g&llamgbytyiGasbanpse. was el uted with 2- 20% et hyl acetate in
di chl orog;s}tgﬁne. The fractions containing product were conbined and then
concentrafed under reduced pressure to provide -13 g of tert-butyl 4-{ [2-

(di benzyl am nojalé&yBeidbmds ¢3ytht. 3207 il Wadiatded il  solitivdn dihbé waeanbasat e. 25
Part_ C Sodi um borohydride (1.4 g, 36 nmol) was slowy added to a sol ution of
ni cRel  ERItdr inrceippdily @00 mio. éﬁlelrza@wﬁm?qurﬁ Wagstigthall araianttpepe@se-t i ng

m xture Ll . ! i _t teri fromPart B
ot nantBF "CacOR TR wad LTI ER undor ROl Bt e e PRI L0, ol )
added untbinbided wideethfie! WAS (riohWihBRSS o] He ndfol e aitel rofctivnthithige was fil tered.

The filtrate was concentrated under reduced pressure. The resulting residue
was conbhpad @ feRugoremighd Avd Hepsonsratiated warlse igAacadeaessire: dledesidting enove

sal ts. T%&é%&@aﬁg‘r{@@g&?We%ﬂtdﬁé}h%n}éﬁ%é ah§ WHEGI TRE QS SmbfaRE P - 12 0

of 31 WO .

4- 103- anias Geparftdil had digh dsadied @htdba &lick getcbyulnmy.r ThE ¢oldmn was eluted with
yljarriing)butyl earbamate, Part D 3 O My 7006 _ PCT/ US02/ 18220 Val eryl :
chl ori de 29 hethybacetate:dichloforpptlang) gesthangl s Tho fractions containiee predustivges rom 5

Part C i BoRBRIAh idiohd00alls unkter RASCFRCLLANITAUE B 88 Sl

- defidgat
anbi ent tenperatur e. & reaction mxture was concentra r’ reduced

pr essur e [2-bhegyl-de[litedueyluminod-aidimeeth yi LA imidaao@, 5-ajpyritin- biytiphgiarrengd 49
mmol . ). The reaction m xture was heated at reflux overnight and then
concent r & 84%inder reduced pressure. The resulting

15 PartE

Triflic acid (16g, 107 mmol) was added to a solution of the material from Part D

{6.5g, 11.4 mmol) in dichloromethane (250 ml.). The resulting mixture was stirred
overnight. Ammonium hydroxide (50 mL) and water (100 mL) were added and the

20 resuiting mixture was stirred for 30 minutes. The layers were separated and the aqueous
fraction was extracted with dichloromethane (100 mL). The organic fractions were
combined, washed with 1% aqueous sodium carbonate, washed with brine and
concentrated under reduced pressure. The residue was combined with methanol (30 mi), -
stirred for 30 minutes and filtered. The filtrate was concentrated under reduced pressure

25 and the resulting residue was combined with 1% agueous sodium carbonate and stirred.
The mixture was extracted with hexane to remove organic impurities. The aqueous layer
contained an insoluble oil that was extracted with dichloromethane. The organic layer was
combined with magnesium sulfate, stirred for 5 minutes and filtered. The filtrate was
concentrated under reduced pressure to provide a solid which was recrystallized from

30 toluene to provide 1g of 1-(4-aminobutyl)-2-butyl-6,7-dimethyl-1H-imidazo{4,5-

clpyridin-4-amine.
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resi due was partitioned between dichl oronet hane and water. The
di chl oronet hane | ayer 10 was separated and then | oaded onto a §UM6YaZUBQeI

col um. w?]ﬁgbﬂr.}n was eluted with 9:90:1 ethyl acetat e:péﬁgg@?]lg%%t hane:

met hanol . e( racti ons containing product were conbined an
concentrated under reduced pressure to provide 6.5 g of tert-butyl 4-

[ 2- butyl - 4- (di benzyl aniino)-6, 7-di methyl - I Himdazo[4,5-c]pyridin-1

-yl |l butylfeggharnate as an oil. 15 Part E Triflic acid (16g, 107 mml) was

dded | ut i f th ial f P D (6.5g, 11.4 mmol) |
i chi or ot harisaHe) 0 D7 arlo5 GFEeIh g ahrirtash @ RO of 1A emandiylyd
Amoni UmHﬁi’rﬁqfﬁoﬁﬂﬂﬁetﬁ@%ﬁ!‘r&ﬁc&%&ﬁ‘é@&%ﬂ&ﬂ@@-aﬁliﬂe qlﬁg%llgﬁ%eﬂnﬁ; dpthe 20

resul ting xture was stirre m nut es. ayers re separated and
t he aquedlichlororeiiane §1 aaleXThachetibomixiugi s colddn baive Halt) Benizpyl The
wi th 1% aqueous sodi um car bonat e,

organic fractiaons_were _conhj ned, shed
wagrﬁad Wi T {007 38 0.2 B hves _ RS TALHRHIAMIE 68 removAdd o diciue was
conbi ned i i, Mhd ARl @&Jgge“rfasﬁgé hE® Ew ik Wi thOw ) %g%rge%z‘:m&@d ﬁﬂderThe

filtrate was concentrate uced pressure 1 e resulting
resi due wedncedplrssiad. Tht keshBngoesduesw soptirifmddar flshaheneobrapliyraleting The

m xture wa racted wi th hexane to renpye orgapi c inpurities. The aqgueous
| ayer cd’_r@hf@%é&m“é&aqohé‘b‘%lglblfjﬁpr%‘?tg‘fr{eﬁaﬁ’r% © %‘k?‘?gﬂﬁoé‘@ ‘I?th’ﬂalqi@‘?‘ﬁ BrGHRt hane.
The or gani.& di@yRed 188 mifihh Bedudd SfisdRaNES] 40 &bk ERbfosulbiit h&d 39mD
mnutes and filtered, The filtrate was concentrated under reduced pressure

t o W ovi dkS aungd) was addedhwithestirriag r Yhe welattionentiftnisrw BGtitrotl abambient provi de | g of
1-(4-aniinobutyl)-=2-hutyl-6, 7-dinmethyl.-1 Hiniidazq(4,5: .C ridi n-4-am ne.
32'3 0 MTBEE i od Mok etk iR bbbt DR R BRHRG ne (0. 07 e
0.5 ml JhohwRgeadrlsd The sainseH whi Aovedd th-co8t @Hn’ﬂﬂ&ﬁ%‘lﬁ%a@mre and then was

butyl -6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyri din-4-am ne (150 ng, 0.5 mol) in
di chl or orebilledne ag i®ath. ) TheTigaulting precipataiel wauiselated Dy ddshtemn torprewide tEL bat h.

Benzoyl 5_chl ori Q.07 ., . | as .added. and the reaction mxture
was r erm\%?jm%‘? éﬁiquﬁénln?"c‘féb%fg?'%ﬁr %tgyl)ég%ﬁ%%azﬁfég?"ﬁrpgr%bms hed twice with
wat g andnbhgmbesnesine hos edstani solid, m.p. 127.8-128.8°C.

Analysis: Calculated for C33H3 NsO: %C, 70.20; %H, 7.94; %N, 17.80; Found: %C,

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

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

NH,
NI
[ P N>__\/\

HN, _-O

o"s\

25 Triethylamine (0.07 mL, 0.5 mmol) was added to a solution of 1-(4-aminobutyl)-2-
butyl-6,7-dimethyl-1H-imidazo{4,5-c]pyridin-4-amine (150 mg, 0.5 mmol) in

dichloromethane (160 mL). The reaction mixture was cooled in an ice bath.
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reduced pressure. The resulting residue was purified by flash chromat ogr aphy

eluting wth 10% nmet hanol in dichloronethane to provide an dl[]M s

mat er i aI terial was dissolved in a mninmm anou ppopanol

and then' 2 E/hﬁl'egﬁlfom c acid (55 ng, 10 0.5 nnnol) was a?&@u%‘\n’l”tﬁ étl rring.

The reaction mxture was stirred at anbient tenperature for -1 hour and

then heated briefly in a sand bath until it became honbgeneous. The

sol ut i onMvasnadul RWRGhYIE@O{00 Ag 21D nehbl) WarRedat AdaheRhctibemivase wadi | 1 ed in

an ice bath. The resulti ng %reC| pitate was isol ated bg filtration to provide
2 oy

111  ny kmoved frony theden bash-2 Therepction migfurewps/stirrad-fopd ol auoptas. sThd fspedan n-1 15

yl ) but yl 1 staII 8-128. 8C. Anal Si s:

al cul s SRR Bt YR8y )faeSphicenPufla uifffr Hac sk

69. 82; %iturﬁteﬁﬁwthnuﬂﬁuﬁﬁonﬁleEﬁaﬁﬁh?} atetabd. [ Phe( sl § Orydtalite)sotif v72rsd| met hyl
1Hi.m dazo k‘é 111?%/” di n- 1-yl) butyl ] met hanesul f onam de NH2 HN, S O O 25
Tri &t hy| ipla b(ycﬁ 1pn_ andythen grisd Jn dmAbderhalden drying apparatantogirovide 94 mg

I-(4 am c]pyr|d|n4amne(150
ng, Mﬂaxh)mgndo lﬁtuﬁlor?et lﬁ%@% T%dﬂhrr{ngm $%ié)5[ni&érgtl on m xture was cool ed
in an i cﬁ)myIMeﬁane%uﬂoMﬁﬁdB%@.\1\@)0313@5590;17 PCT/ US02/ 18220 Met hanesul fonic
anhydri de was added and the reaction mxture was renoved
Fr om t heARSESIsdeHeulrid T AT Chb b 351386 HL 95 JoNoIS 06 TRGL BE, The
reaction 593’*%?[ ?SWNM’]%%C’ three tines with water, concentrated under
reduced pressuré and triturated with a m ni num voI ume of nethyl acetate.
TheOresulting crystalline solid was 5 isolated by filtration and then dri ed
in an Abderhal den drying apparatus to provide 94 ng of

N-[ 4- (4- am no- 2- butyl -6, 7-di net hyl - | Hi mi dazo[ 4, 5-c] pyri di n- 1-

Example 3
N-[4-(4-Amino-2-butyl-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-

4-fluorobenzenesulfonamide Hydrate

NH,
NN
| >—\/\
Z N
HN. .O
o"s
15 F

Triethylamine (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 Fluorobenzenesulfony! chioride (113 mg, 0.5 mmol) 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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yl ) butyl ] met hanesul f onam de, m p. 130.0-130.5C Analysis: Cal cul ated for
C17H29N50, S: 9%, 55.56; %, 7.95; %\, 19.06; Found: %, 55. ?EMA‘WUUB?' 89;

N, 18.0 nple 3

N[4-(4-i¥9ﬂ?g‘!§ﬁ§uty| -6, 7-di et hyl - | Hi mi dazo[ 4, 5- c] pyri dF S 1 But yi |
4-fl uorobenzenesul f onam de Hydrate 15 Triethylamne (0.07 nL, 0.5 mml) was
added to a solution of 1-(4-am nobutyl)-2-

but yl - 6, 7p40ia0%hinyl2-bidyl-81708/R A1 H iAol B-4pRidiAa - f@yl[@. 0.5 mmol) in
di chl or orrret ane (150Hyn1_). The h;}’eacti on n(ﬂxt uﬁ%ﬁv\as c}gol edfcign an ice bath. 4

20 Fl uor oBeargbenasugspipgamidp hpdiatrcasawhitgrgrys@lmesabi)mpas3a4déd. 7dnd t he

reaction i xtur e he, L.c <. 1GEA;0 1%t ure was
ctirred v G PR IR A B B pE B o HE AT RO P et
washed W #ir, veLe! 7L 0681 %N M9 24nd then concentrated under reduced
pressure. The resulting residue was recrystallized from nethyl acetate and
thenSdried in an Abderhal den drying apparatus to provide 50 nmy of N 34 WO
03/00117 3 0 MAY 2006 PCT/ US02/ 18220 . oo 4

[ 4- (4- ami no- 2-butyl - 6, 7- di met hyl - | H ' G&20[ 4, 5- c] pyri di n-1-yl ) butyl ] - 4-

f 1 uor obenzenespl[fgnagie-hyeyhbg-disnethyMliH-BnidhxsTd S-dJpedis Al-y10butyl]-p.
133.1-133.7C. Analysis: Calculated for C22H30FNSOLS H20: 9%, 56.75; %,
6.93; 9%\, 15.04; Found: 9C, 56.99; Vephenglusen opy 15 24. 5 Exanple 4
N-[ 4- (4- Ami no- 2- butyl - 6, 7- di met hyINljizH-i m dazo[ 4, 5-c] pyridin-1-yl)butyl]

N- phenyl urea NHZ 10 hi
NN
| \>W\
Z N
HN\FO
HN

O

10
Phenylisocyanate (0.056 mL, 0.5 mmol) was added to a chilled solution of of 1-(4-
aminobutyl)-2-butyl-6,7-dimethyl- 1 H-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
after 5 minutes. The reaction mixture was allowed to stir for 30 minutes and then it was
5 concentrated under reduced pressure to provide an off-white crystalline solid. This

material was isolated by filtration using 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-1H-imidazo[4,5-c]pyridin-1-yl)butyl}-NV'-
phenylurea, m.p. 195.8-196.8°C. ‘
20 Analysis: Calculated for Ca3H3NgO: %C, 67.62; %H, 7.89; %N, 20.57; Found: %C,
66.84; %H, 7.71; %N, 20.54.
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Phenyl i socyanate (0.056 nL, 0.5 mmpl) was added to a chilled sgl Mhompf  of
1-(4- am nobutyl) 2-butyl - 6 7-dimethyl -1 Him dazo[ 4, 5-c] pyri din- 4 am ne (150

ng, 0.5 i n dichloronmethane (150 nL). The ice bath
white pr\é’@i%"t"‘é‘t‘é formed after 5 minutes. The reaction niéeflgﬁ%ﬂﬁég al I owed
to stir for 30 mnutes and then it was 5 concentrated under reduced pressure
to provide an off-white crystalline solid. This material was isol ated by
filtration using a small anount of diethyl ether to transfer the material
to the filter and then dried in an Ag%llﬁglsden dryi ng apparatus to provide
185 nmg of

N-[ 4- (4- am no-R{bH-Wmiap-2-butyR6 /TydimethylT¥Eazidhzo[8;5ed] pyridid InylJbuty])-but y1 ] - N-
phenyl urea, mp. 195.8-196.8C. 20 Analysis:_ Calculated for C23H32N60: %,
67.62; %4, 7.89; o, 20.57; Fodfpheuglthiogea blydraigy 7. 71. o, 20.54. 35 30
MAY 1006 WD 03/ 050117 PCT/ U502/ 183\3.9 Exanpl e 5

N- [ 4- (4- Ani no- 2- butyl - 6, 7-di met hyl F I°H- j mi dazo[ 4, 5-c] pyri di n-1-yl ) but yl ]

N- phenyl t hi ourea Hydrate NH2 HWT 5 Using the nethod of Exanple 4,

1- (4-am nobutyl)-2-butyl -6, 7-di N H ™ zo[ 4, 5-c] pyri di n-4-am ne (100
ng, 0.35 nmmol) was reacted with phenylisothiocyanate (0.041 nL, 0.35 mmol)
to provide 97 ng of N-[4-(4-am no-2-butyl 10

6, 7-di met hyl -1'Hi nvdazo[ 4, 5-c] pyri di n- 1- butyl]-N phenylthiourea hydrate
as a white crystalline solid, mp. 160. OH 60. 8C. Analysis: Calculated for
C23H32N6S - H2O 9%C, 62.41; %, 7.74; 9, ; Found: %C, 62.39; 9%,
7.47; 9N, 18.52. 15 Exarrple 6

N-[ 4- (4- Ami no- 2-butyl -6, 7-di met hyl - | Hi mdazt@S-c] pyridin-1-yl)butyl]

5

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-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-N-phenylthiourea hydrate as a white
crystalline solid, m.p. 160.0-160.8°C.
Analysis: Calculated for C;3sH3NgS - HoO: %C, 62.41; %H, 7.74; %N, 18.99; Found: %C,
62.39; %H, 7.47; %N, 18.52.

15 Example 6

N'-[4-(4-Amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-
N,N-dimethylsulfamide
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N, N-di et hyl sul fam de 36 3 0 MAY 2006 WO 03(05(1117 PCT(USO2( 18220
Triethylamne (0.031 nL, 0.23 nmol) was added to a sol ution OEDMKYA@UB

am nobutxl&-z-_butyl -6, 7-di met hyl -1 Hi mi dazo[ 4, 5-c] pyri di n-4-ami ne_(67 ny,
0. 23 moMO "¥OChl or omet hane (45 nL). The reaction ni xt BFEUREEI%Eh ed i n
an ice bath. D nethylsul fanoyl chloride (0.025 niL, 0.23 nmol) was added,
The reaction mxture was 5 renoved fromthe ice bath. The reaction m xture

was al | oned t orgdth{laflinOANGL, H2IRGHED Was 2R ' I$1-@nal ysis by HPLC
i ndi cated t hat th%&%%tl on was (ti)lot colr)rplaetae. 'Iiﬁ]ea]sélldgﬁrlgr?ér@t hane was

renoved uamiopbutglitlebetybb dsdioreehyl-1 fR2imideziift Sradpydiding-{i8ide (67 mga®.23 daredl) and
the react.i on . m xtur.e heat to 60C. .After 3 ours, .nore

di met hyl §BI¢§%§P°§HH\§?$%5&§2%€6%CU%§“§ EFe‘Has_a?ﬁﬂ’T?‘ffégtaPﬁ‘ge B8 continued. 10
After 22 HphdiBylslleati®AChicRide (€ 0PSHAL 023 MAD) WAsSRded OThE dabtorPtkellR8vas -
reaction mxture was ~ refluxed for 100 hours. The reaction m xture was

ext r act edemaivedinpin the weettth. Thereagiipremiguterwastallowsd westy at embientd and

Fecryot alFRPEHUE 6T T iy acRrat e PTGy et g CeRe R g mo- 2.
buL YT - 6, TeotlgTBt e Ui ik dvs Rt dinterkeitbocBpratkbre NN di et hyl sul f ani d

e as an 15 off-white crystalline solid, mp. 129.5-131C. MZ = 397.1 (M +
H) +. Exaniichloyoethane (50 mL) was added and the reaction mixture was heated to 60°C. After 3

N-[4-(4-amno-1.6,.7-tine | -1 H i m ~D-C ridip-1-.vl)hutvl]nethanesul f
Do o W st TR oy ol Rl 2 il Sublied Sd hehie W bomdaRE oo
(6010 9. ABR& 1MWuks BRdeadtdaIBRHrBGrOwNSRiRIiIt6 R QRAd The rewfonianhad vals ref | ux

for 2 hrs. The reaction m xture 25 was concentrated under reduced pressure. .
The resul eflaged fos il B¢ Bowss The mficHery mikure wesAtracied dvipeavifigwateri Theand t hen

filtered. qll_;%%s%%%%g%%ﬁ&?&d’@o%rﬁ&%%ﬁ&Fé‘&h&'éb‘ &Zssﬁre(.) ’[M%¥e£lqgl§g Vo

03/ 050117
residue was recrystallized from methyl acetate to provide 10 mg of N'-[4-(4-amino-2-

butyl-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-trimethyl-1H-imidazo[4,5-c]pyridin- 1-yDbutyl jmethanesulfonamide

I\‘IH
0=5=0
20 )
Part A
A mixture of 5,6-dimethyl-3-nitropyridine-2,4-diol (60.0 g, 326 mmol) and
phosphorus oxychloride (600 mL) was heated at reflux for 2 hrs. The reaction mixture
25 was concentrated under reduced pressure. The resulting residue was combined with ethyl

acetate (300 mL) and then filtered. The filtrate was washed with aqueous sodium
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bi carbonate solution. The | ayers were separated and aqueous Iaﬁmﬁ@E

extracted twce wth ethyl acetate. The organic |ayers were dried
wi th magnesi um sul fate and then concentrated under reduced_pressure to

provi de” ¥BI¥WAT ol id. This material was purified by chr 8%&@ YYEBEY (silica

gel eluting with 60/40 ethyl acetate/hexanes) to provide 5 55 g of

2,4-dichloro-5,6-dinethyl-3-nitropyridine. Part B Tert-butyl

4- am nob ol e of

2, 4-di chllg(%%%&gﬂ %ﬁ?rﬁe?heg}a?{%tgr%opyrlph{ ne ?P?O Mu@gg% S)Oek éurzl y }gés N, N-

di ui et hy | it etdyi alme(tﬁomhe’rm)gaamdaym‘i erbiwdombm@i @ﬁ@d retith Iﬁﬁa’@emmm sulfaTehmd

reaction 10 m xture s al | to stir ove ht an \
concent rafil R CARaRFALE ﬁ%dec&céggiﬁsﬁﬂef‘bpﬁ’rv 0%‘ S@?fi n%tFT‘

di ssol ved, it Aty Hﬁﬁﬁb%&gh??@héa@ glfl‘fﬁﬁgn a0 B Fﬁcetzﬂ]’ﬁexaﬂ'&ﬂ oi dJlﬁ’é/ er

was dried over gnesi uf te an concentrated un

pressur e 350z pf Didiehlarodd bkdimeihyl-Fhiisopyaidind. al vvas purified by col um

chr omat 08541“2‘5' (silica gc ; eluting with 40/60 ethyl acetate/hexanes) to
provi de g of tert-butyl 4-(2 15

chloro-5, 6-di n?et;hMﬁtyf‘Mhhﬁ@cRM{zthbenlﬁfc%b%Uﬁyd RRARRAL QoRfy Addeniight orange
oil which solidifiéd on standin Part A sol ution of phenol (18.50 g, 196

mmol ) in njlxghvm’é @sdichioyo ﬁ/@sdlmedwllﬁ ztidpyridide g2 6tnomal) ciblytits (OIS

of d 8. f .60%.i | 20 207 |
o oPens! WBRlny RS oha ) e B s Lk TaRiob e e SR 1 or - but y1
4- (2o chl ghBmie YradiaBRBY ko ﬁirrﬁv%ﬁf?@'}‘[rahg'tﬁb'rﬂlt Viia3 Béﬂdéh&%@%ﬂ@ér% cdiR8d ﬁesﬂlre 185

mml) in diglyme (200 ml) was s d dropwi se to the reaction

m xt ure. tAfpt@ndEt #reoidddhe pdmasmolofodrpl ethyl adetate ambthien washod witle watts. Rbat ed at
reflux for 4. on m x centr reduced

br essur o B TPLRASABTE e ARl Gt g BB A B e S et a o
and t hen mxdstach peovilid B ddi &PdTMM&Ia@Wa@?uﬁﬂed BieVRnheshatebepRy . The
organic layer was dried over ﬁ@eSI um sul fate and then concentrated under

reduced (piiss guircdutimghwith d9{6rshwlasetplgfierinay) 9yprewide dtoogphishybutei4-{Za gel
o 91509 L 33 i e OEABEAPIEY e B A Bl 2
or ange oisblidi}2dBarstaninker t but yl
4-1(2, 3- dIi)arrrte(t:hyI -5-nitro-6-phenoxypyri di n-4-yl)am no] butyl car banmat e
A solution of phenol (18.50 g, 196 mmol) in diglyme (50 mL) was slowly added
dropwise to a chilled (0°C) suspension of sedium hydride (8.28 g of 60% in mineral oil,
20 207 mmol) in diglyme (50 mL). After 1 hr gas evolution ceased. A solution of tert-buty!
4-(2-chloro-5,6-dimethyl-3-nitropyridin-4-yl)butylcarbamate (68.95 g, 185 mmol) in
diglyme (200 mL) was slowly added dropwise to the reaction mixture. Afier the addition
was complete the reaction mixture was heated at reflux for 4 hrs. The reaction mixture

was concentrated under reduced pressure to provide a black oil. The oil was dissolved in

]
Lh

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-
phenoxypyridin-4-yl)amino]butylcarbamate as an orange oil.
30 Part D

Tert-butyl 4-[(2,3-dimethyl-5-nitro-6-phenoxypyridin-4-yl)amino}butylcarbamate
(9.17 g, 21.3 mmol), toluene (50 mL), isopropanol (5 mL) and 5% platinum on carbon (7.0
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(9.17 g, 21.3 mmol ), toluene (50 nm.), isopropanol (5 nmL) and 5% pl ati num on
carbon (7.0 38 3 0 MAY 2006 WO 03/050 1 1 7 PCT/US02/ 18220 g) w8rMAYd8lbi ned

and mai n ai ned der hydrogen pressure (50 psi, 3.5 Kg/c ght on a
Par r app‘é’ro‘pﬁ' Sort he catal yst was renoved by fi I tration anr%ac'%'fﬂgo\éﬁ%ﬂt"r ate was

concentrated under reduced pressure. The resulting brown oil was dried under
hi gh vacuumto provide 7.47 g of tert-butyl

4- [ ( 3- am g)Gydre GobitRt Ay nﬁmme@wwwydtdgeﬂp&sm 80 ﬁﬁ]?gwﬁﬁ%fé&%&ﬁn Par t

E Amxture of the material fromPart D, triethyl orthoacetate (3.59 ni,
19.58 nmeN 3 Pams apgaratyss The catalye wassemoyedihy fiflpationiand the fltaisvasr i de (0. 75 g)

was heat e {& Blntrat nttr {)e%ce]d %}?%%r gﬂ:lehﬁéﬁﬁn O Bicl 61%?1 %:i’%deE ﬁ%;lced

pressure provi rown e 0| “was di sso acetate
and then wamlimdo pd”dvﬁldel\hﬂ'ég of katj-busyh 8 HeHamiriohs, 6mimexhy1-ﬂrphe@b;@pgﬁdmmgnesi um
sulfate and then concentrated under reduced pressure to provide 6.74 g of
t er t2 put yy)amipolbgtylcarbgmale-ny| - 4- phenoxy- | Hi i dazo[ 4, 5-c] pyri di n-1 -

yl) butyl g mate as a brown oil. Part F 15 A solution of tert-butyl
4-(2,6, 7-trinmet hyl - 4- phenoxy-1 H i m dazo[ 4, 5-c] pyridin-1- yl)butyl carbamat e
(6.70 g, 15.8 smmikjuré of tﬂie@ﬂidtﬁﬁa)ﬁﬂirﬂﬂﬁﬂﬂlﬁﬁbthjd)orﬂ@ﬁcesdtem §9 adq¢d.580 a
chilled (00 mxture of trifl uoroacetic. acid ( di chl or gnet hane

C100. me) kD RS G TS BL e BRI Aror RO OB E T e S ARt at cr o
and then laft rgMerdirahb theg@'i%ﬁce@‘ﬁ%&ﬁi‘L&B?ﬁeg%éé[?ﬁ;e%;ﬁﬁeqmg?&gﬁé é‘fnﬁ% egﬁper

reduced pressure to provi rown ol I SSO
di chd or onBichdihwandidsdl vl imathitl iacstateaad tedevdshed eithptatdrdX2M wiashedWithqueous

sodi um hydroxi de, The | ayers re ) rated and the eous | ayer was
ext r act ecPic AAISH QYR SRasHet R ul at?ﬁéggtfe&ﬁpﬁeqt g E%r?d?%ﬁlé‘iﬁ? dried over

ZaggeSI U’Brébﬁ'dfa 3178 PBtNRRIPACE N iRERT1-YL %@ﬁoﬁﬁgHQEgdé%BF§§ Hfp§rilid-pr ovi de

(2,6, 7 tryl)mltﬁyarbaﬂmpﬂaeanabyewm-ieﬂm dazo[ 4, 5-c] pyridin-1-yl)butyl am ne as a
br own oi IP %5 Part G A mxture of the material fromPart F, triethylam ne
(2.0 m,, T mml ) and anhydrous acetonitrile (450 mL) was heated until a

honpgeneous soOA WbiufiBn Wﬁﬁzrpﬂtﬁl- 86,7 trimethyl-4-phenoxy-1H-imidazo{4,5-c]pyridin-1-
ybhbutylcarbamate (6.70 g, 15.8 mmol) in dichloromethane (50 mL) was stowly added to a
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.

20 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
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-imidazo[4,5-c]pyridin-1-yl)butylamine as a brown oil.

25 Pat G

A mixture of the material from Part F, triethylamine (2.0 mL, 14.6 mmol) and
anhydrous acetonitrile (450 mL) was heated until a homogeneous solution was obtained.
Methanesulfonic anhydride (2.54 g, 14.6 mmol) was slowly added to the reaction mixture.
The reaction was judged to be complete in 10 minutes. The reaction mixture was

30 concentrated under reduced pressure to provide a brown oil. The oil was dissolved in
dichloromethane and was washed with 5% aqueous sodium hydroxide. The aqueous layer

was separated and then extracted with dichloromethane. The organic layers were
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Met hanesul foni ¢ anhydride (2.54 g, 14.6 mmol) was slowy adde%tmytzmg
reaction mxture. The reaction was judged to be conplete in ‘mnutes. The:-
reaction mxture was 30 concentrated under reduced pressyd&, {&:RERY de a
brown oiWO I | was dissolved in dichl oronethane and was washed with 5%
aqueous sodi um hydr oxi de. The aqueous | ayer was separated and then
extracted with dichl oronethane. The organic | ayers were 39 3 0 MAY 2006 WO

03/ 05011 ¢oRfeiddS@dédlSR2 aghediinnaHate il @gbntAE e NAGRES dei it dBhrssundict hen

concentrat ed under reduced pressure to rovide a brown solid.” This materi al

was puri brexddoy besyusmide fridsraategiahyay pysiied bacqjamn caramatagraphy (1109/251

di chl t hane/ nel) t i 4.49 4- -t ei.net hyl -4-
ohenowy - PR 5773 dhidrotrbr BRI andni 1P ofl fits Bian EuditrEn iz b e’

br own S0|phgmoxg51}?@ﬁﬁdabbﬁ',i—é]'p(yﬁdﬁm- TyObuiEnthad s RAMNIE as a light brown solid.

| Hi m dazo[ 4, 5-c]pyridin-1 - yl)butyl]nethanesul fonam de (4.20 g, 10.4 mmol)

and Sammo/atirilacet at e (42 g) were conbined and then heated in a seal ed tube

at 150C for 3 i e r t ], xt ; | Lowed t.o cool and then it
was di ssol ved%‘@”ﬁ%ﬁ’gggﬁ?ﬁﬁﬁ'%mgﬁﬁﬁ %ﬁl\é,gv\%’yéicl]?gé &4 with 10 10 % aqueous
sodi um hythbari Ehe:tsalesil foamidd e 2k dOUs minty PindvBaEmSeRal &lette artk)tvas
extracted nmultiple times with chloroform The org&i c | ayers were conbined,

dri ed ovépmbinggriaditsn heateddna sarad tubsrit ¢80 Eehor Bathesd ThederctioaduicBye jagssur e
to provi ow okl T i el d i . | N {.ned
LB ABaait LAY by B oo AR08 TR B0 G RIES,
pr &g pi t a0en \wgtedus @bdildichyayofidé bdlatioTiehshdoneldyeriiss skpaartiadd was: di ssol ved
in water and the solution was adjusted to pH 10 with solid sodium :

car bonat &xtragied mudtiple fimgs with chlspioame; Thetasgams 14ysts| vaare gompines dricgh aven,

washed wi i I i : t @ provide

nashed Wk bl M tare A SerSt ke il rdeflodt YREHHIBRABL ERG R,

t ri met hyIThe kil wasckdizeo] vedSn edeolydnioll and domybipéditvith |1 hixdvoeblotit acidih dizthyh p.

228-230C. Anaé%si s): | cul ated, for CL4H23NSQ2S: %, H1.67; 9%, . 7.12; 9\,

21.52; Féthea(tembodhs resplting)phiteprseipitgly was isafated by filisptongand dried/The

[ 4-3M NOxg1id QL AIYATEM Watbr LiChBBEIAMbA was adjusted to pH 10 with solid sodium
carbonate. The resulting white precipitate was isolated by filtration, washed with diethyl
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)butyllmethanesulfonamide, m.p. 228-230°C.
Analysis: Calculated for Cy4H23N5O0.S: %C, 51.67; %H, 7.12; %N, 21.52; Found: %C,

20 51.48; %H, 6.95; %N, 21.51.

Example 8
N-{4-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- : -
1H-imidazo[4,5-c]pyridin-1-yl]butyl }methanesulfonamide

NH,

N

25
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1H i m dazo[ 4, 5-c] pyridi n-1-yl ] butyl } methanesul fonam de NH ?zﬁﬂq@ #pp 1 40 3
0 MAY 2006 WO 03/150117 PCT/ US02/ 18220 Part A Triethyl am ne ( m., 23.7

nmol ) wa o achilled (0C mxture of ter-t- butyl
4-1 ( 3- am%r%%gﬁg"hl met hyl - 2- phenoxypyri di n- 4-yl ) am no] buty EgrU %zrlrlggze" (8.60 g,

21.5 mmol ) and anhydrous di chl oronmet hane (200 nlL.). Ethoxyacetyl chloride
(2.76 g, 5 22.5 nmmol ) was added. After one hour the reaction m xture was
al l owed tgygrmto ambient tenperature and stirred for 2 hours. The
reaction mxture was concentrated under reduced pressure to provide

tﬁrt butyl 4- (Taethylaminsxgamly?y 4mmel) vas gddndriptahilla (0°C) mixture of rer-
Combi noa Ttk S8 R SRR ARG DR S icoumati f oo

reacti on Jn.Xin#ie?) waarh9oLee dichl@dméthabs (B0 nﬁB}jLEthdxjf}fce@‘ébllﬁI@nﬂ@(mT@gl de a
brown oil. The o0il was dissolved in dichloronethane and was washed with

wat 6 . THE-Drgem) was added. der gpe Beurghe Feagrgmentture wad allgmedan apmdn
h hyl
concent rg-&r?.ﬂeﬁ{f?&% erafef &ﬁfstgfeﬁﬁfgf% ﬁoug &‘h éﬁcqgﬁni@%{e%%sf%l\#g@ Aééhzqu%} O]Y

et her an ncen uce ressure

t ent - but yfhdwee[:t%re(sem’ecowm&bytb:)ﬁbﬁym qlsn[teéthyiyaéetphmﬁmy-s,é tnhethylezo
[4,5-c]pyridin-1-yl] butyl carbamate. 15 Part B Using the nethod of Part F of
Exanpl e ®heppeypsider{-al lampenbriiqarhemaie and bioginaibdThe ¢ pas gemkingd wethg of

4- 2- .(ef[ YL %(EX{) }Iﬂf) aﬁd%ﬁ@& leleﬂlAl BQ%?%}Yl H-I%’ar tﬁi%%%}é‘i% was co centra Od of

c] pyridi ITam ne as a brown

Par1o G Ofunﬂxm‘mh&dbreskul[eae(pm\]’ide(ybm‘vhydn) ’ﬁhaexﬂmmeﬁhydﬂvéd 1rpcﬂ1€hi101>Q(nethane
1H-|mdazo[4 ﬁyi hn 1-yl ] butan-| -am ne755 52 g, 15.0 mmol) was reacted .
with net h'%}ﬁé’é‘lﬁl"f%? HAALE ddicpganic lpyerwas r.lﬁ%cr‘)er mgmsawa\élf%e ord thepy

N-(4-[2- LOREORAVTRINAY dedfech HESRI YV He A BRENLY aistbil el HaEQ0 A et LAY filedi N- 1 -

concentrated under reduced pressure to provide 8.21 g of zert-butyl 4-[2-(ethoxymethyl)-
6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]butylcarbamate.

15 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-dimethyl-4-phenoxy- 1 H-imidazo[4,5-
c]pyridin-1-yl]butan-1-amine as a brown oil.
- Part C

20 Using the method of Part G of Example 7, 4-[2-(ethoxymethyl)-6,7-dimethyl-4-
phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]butan-1-amine (5.52 g, 15.0 mmol) was reacted
with methanesulfonic anhydride (2.74 g, 15.7 mmol) to provide 6.26 g of N-{4-[2-
(ethoxymethyl)-6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-
yl]butyl}methanesulfonamide as a brown solid.

Part D

t2
LA

Using the general method of Part H of Example 7, N-{4-[2-(ethoxymethyl)-6,7-
dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-ylJbutyl } methanesulfonamide (5.36 g,
13.1 mmol) was aminated to provide 1.58 g of N-{4-[4-amino-2-(ethoxymethy!)-6,7-
dimethyl-1 H-imidazo{4,5-c]pyridin-1-yl]butyl } methanesulfonamide as a white solid, m.p.
30 165-167°C.
Analysis: Calculated for C,¢H»NsO3S: %C, 52.01; %H, 7.37; %N, 18.95; Found: %C,
51.83; %H, 7.39; %N, 18.88.
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yl ] butyl } met hanesul f onam de as a brown solid. 25 Part D Using the general
(rjret hoﬂ Ff PaLt H ofI Exarrplje 7i N-(4]- [ 2-(gt hoi(yrrﬁt Byl )|§3 7- 3[]1|\4]£\y 2006 4

i met hyl -4- phenoxy-| H i m dazo[ 4, 5-c] pyridin-1-y utyl } met S onani de
(5. 86 g,W (g.ml‘p%l) was am nated to provide 1.58 g of PE%R]%"ZL}"‘H"
N-{4-[ 4- am no- 2- (et hoxynet hyl ) -6, 7-
di met hyl -1 Hi m dazo[ 4, 5-c] pyridin-|-yl]butyl } met hanesul fonam de as a white
solid, mp. 30 165-167C. Analysis: Calculated for CL6H27N503S. %, 52.01;
o, 7.37; 9%\, 18.95; Found: %, 51.83; %, 7.39; %\, 18.88. 41 WO 03/050117
3 0 MAY 2006 PCT/11S02/ 18220 Exanpl eEgamme P4- (4- Ami no- 2-butyl -6, 7-di met hyl -1

Himd 4,5- i di ns1- yl]- .. o

[ [Izm( di ot Lyl ‘r;l&']ﬁ%%@&%'(l%:l{é%ﬁ%‘?‘é‘?ﬁﬂqﬂ&ﬁfﬁ%‘tdséc]ﬁyﬂfhfol'P’QP‘[‘WH"'Under a
ni trogen at nosphere, N ' LY i m dazo[ 4, 5-

ci pyr ?di n-1- yfl)obut an-[ Zgﬁn%giy%ellrgjgmz%ﬁd%g&m?H%S d?lslr}si?&g: ved izn[ _

di c{l oronet hane and triethylam ne (0.093 niL, 0.67 mmol). The sol ution was

cooled in an ice-water bath a
[ [ 2- (di net hyl am no) et hoxy] (ph

Nret h benzoyl chloride (106 ng, O0.33
mmol ) was 15 di ssol ved/slurr n\di-€hl or omet hane and added dropw se. The
ice bath was renoved and t ion was stirred for an additional 16
hours. The reaction was quenched wiith 10% aqueous sodi um carbonate. The
phases were separated and the aqueous\fraction was extracted with

di chl oronet hane. The organic fractions Wereyconbi ned, washed with water

foll owed by brine, dried (Na2SO4), decamy-ed and evaporated to yield a yellow
oil. 20 Purification by flash colum ch at ography (silica gel, 92:8

RO
di chl or onet hane/ net hanol gradi ent to 95: chI or onet hane/ met hanol )
provided 101 ng of N-[4-(2-butyl-6,7-

Part A
10
Under a nitrogen atmosphere, 4-(2-butyl-6,7-dimethyl-4-phenoxy- 1 H-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-
[[2-(dimethylamino)ethoxyj(phenyl)methyl]benzoyl chioride (106 mg, 0.33 mmol} was

15 dissolved/slurried in dichloromethane and added dropwise. The ice bath was removed and
the reaction was stirred for an additional 16 hours. The reaction was quenched with 10%
aqueous sodium carbonate. The phases were separated and the aqueous fraction was
extracted with dichloromethane. The organic fractions were combined, washed with water
followed by brine, dried (Na;S0O,), decanted and evaporated to yield a yellow oil.

20 Purification by flash column chromatography (silica gel, 92:8 dichloromethane/methancl
gradient to 95:5 dichloromethane/methanol) provided 101 mg of N-[4-(2-butyl-6,7-
dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-4-[[2-
(dimethylamino)ethoxy](phenyl)methyljbenzamide as a pale yellow solid. The product
was determined.to be 97+% pure by HPLC.

25 MS(CI): 648 (M+H).
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di met hyl - 4- phenoxy- | H-i mi dazo[ 4, 5- c] pyridin-1-yl)butyl]-4-[[2-

(di met hyl am no) et hoxy] (phenyl ) net hyl ] benzam de as a pal e yel Ipgymaphigel. The
pr oduct rmned to be 97+% pure by HPLC. 25 M5(C 42 3
0 may 2000 Mﬁgﬁomﬂ PCT/ US02/ 18220 Part B berfiStsdi
N-[ 4- (2-Butyl -6, 7-di net hyl - 4- phenoxy-| Hi m dazo[ 4, 5-c] pyri di n-1-yl ) butyl ] - 4-
[[ 2- (di met hyl am no) et hoxy] (phenyl ) net hyl ] benzam de (101 ng, 0.16 mmol) and
ammoni umm@agegate (1.1 g) were placed into a pressure tube along with a stir
bar. The tube 5 was seal ed and heated at 150C for 16 hours. The reaction was

cool ed to roonN-[¢€Adintelt 4V «imadybitpberakynt Himidazerd. S-Tipgridiss LryDbutylled-oudy

ot r acr edlnReENTSREP e Sbheutindt A bR T L RE FR AT T Sne wer e
washed Widnim¥@hes ackQkd QUES) W¥relPlide intdal ;@@b.suﬁeNaQsS@éﬁ% watB Gt Bst. At tube

evaporated to provide a yellow oil. Purification by flash colum 10
chr obat ogwpﬂque(lgmﬂheﬁe@@qIS%fgmmr%rBhﬁeten@tmwmmtog‘p%l ent to 9:1

di chl oro than

di ol o onEPRAAGFARt g FFR U A dditageioutyaqpenys e was made
N-[4-(4- %ﬁbi@&v@w Do Yol uéoud sdd et ﬁgdro;h&b il ehazaefed, \ﬁﬂc&mwolf@knﬂfﬂxzsnm
yl)butyl]-4-[[2-(di net hyI ani_no) et hoxyl]1 dE)hen yl ) met hyl ] benzam de as a yel I ow

0|| " H- Revreopsumdvganipiisctions) wese gvaghed with yater £olipwed bylyne, drigs (d, " J = 8. 3
2 0Nk o By oo b, Vg oG e 1

2H) 10 3. 29:h&ﬁdato§raphﬁ (sﬁl,lcallg?él 495-12 dchld}om&thﬁ:/xﬁmél;hadolmridlam tdr|2 1 2H) 2 58 (t, J
5.7 Hz, 2H), lgi E} ﬂﬁt?l (m 4H),
1.61-1. SBil%th?fOEﬁ}hanf r@@h% ﬂ%fmallv 84:5:1 rfrliﬁowmfhane/ wli&yt@imehz, 3H) :

1355, 20 130 o8t M Ly gt 7 dimgfi, Bt ety Leyiuns ™00

66.3, 58. ﬂ)buﬁbﬂ]-@-,[[%&iﬁlﬁlh&&nﬁno)eﬂﬁwx@(pl&&y&meﬂ@l}b,en%nﬂg af4d yaljowdil0, 13. 6,
322, TR (Srk Gb6 iz, DVSD-S S har (T L £408, SR) SHd &Ly SSHRIG - 4 43
15 (d, I =8.3,2H), 7.37-7.31 (in, 4H), 7.26-7.22 (m, 1H), 5.84 (bs, 2H), 5.52 (s, 1H), 4.22 (t,
J=7.7Hz,2H), 3.49 (t, ] = 5.8 Hz, 2H), 3.29 (dd, = 6.4, 12.4 Hz, 2H), 2.76 (t, I = 7.7
Hz, 2H), 2.58 (t, T= 5.7 Hz, 2H), 2.32 (s, 3H), 2.27 (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, ] = 7.4 Hz, 3H);
BC-NMR (125 MHz, DMSO-dg) §165.9, 153.0, 148.1, 145.4, 142.0, 138.6, 133.5,
20 128.23, 1274, 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.
HRMS (CD m/e 571.3763 (M+H), (571.3761 calcd for C3sHarNgO,, M+H).
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WO 03/ 050 03/4)50117 PCT/0OS112 /1 8 2 2 0 Exanple 10 N- { ()Nm‘m%
4-[ 4- am no- 2- (et hoxynet hyl ) - 6-nmet hyl -1 H i m dazo[ 4, 5-c] pyri di r? -yl Jbutyl }
met hanesul fon amide NH2 N N >~~p N 5 Part A A nmixture of

6- met hyl W2 SPHFyri di ne-2,4-diol (50 g, 0.29 nol) and ph8§pHeH#Es220

oxychl oride (500 nL) was heated at 90C overni ght. The excess phosphorus
oxychl oride was renoved under reduced pressure. The resulting black oil was
poured into water (1.8 10 L) and ic‘?ixagﬁf)ilesldﬁ xture was extracted with
chloroform(x 8, 3L total) and filtered'to renove black particul ates and
break up an emiNd#dH-ardine-2(etlinayacttiol gomiatsylvi-émydagbddb-cJpiytidinl D% sodi um
carbonate (x 2) and brine, dried and then cgoncentrated under reduced
pressure to provide 52 g of ad!Hpdimehpesyifgnamyde was recrystallized from _
heptane (115 nl) to provide 43.5 gyQf 2, 4-dichloro-6-nethyl-3-nitropyridine

as | arge anber crystals. 15 Part B %ol ution of ten- but yl
4- am nobutyl carbamate (32.12 g, 1R i/tkN, N- di nmet hyl f ormam de (200
m.) was added over a period of 90 s t® asolution of 2,4-

| .
di chl or o- 6- net hyl - 3-ni tropyri di ne (35 g, 169.5 mmmol) in
N, N-di net hyl formam de (500 nl). The reattion mxture was stirred at anbi ent
tenperature overni ght. The sol vent was 2 enoved by vacuumdistillation
using a 24/ 40 short path distillation hea nd warm water. The residue was
di ssolved in ethyl acetate (700 niL), wash ‘vigh water (3 x 100 nL), dried
over magnesi um sul fate and then concent r at ed under reduced pressure. The
crude product was purified by colum chromat ography (50 X 450 mm silica gel
eluting with 1: 1 hexane:ethyl acetate) to provide 59.90 g of tert-butyl
4-[(2-chupro-6-nethyl-3 25 nitropyridin-4-yl)am no] butyl carbamate. 44 3 0
MAY 2006 ﬁiS%S/OSOll? PCT/ US02/ 18220

A mixture of 6-methyl-3-nitropyridine-2,4-diol (50 g, 0.29 mol) and phosphorus

oxychloride (500 mL) was heated at 90°C overnight. The excess phosphorus oxychloride
was removed under reduced pressure. The resulting black oil was poured into water (1.8

10 L) and ice. This mixture was extracted with chloroform (x 8, 3L total) and filtered to
remove black particulates and break up an emulsion. The combined organics were washed
with 10% sodium carbonate (x 2) and brine, dried and then concentrated under reduced
pressure to provide 52 g of an amber oil. This oil was recrystallized from heptane (115
mL) to provide 43.5 g of 2,4-dichloro-6-methyl-3-nitropyridine as large amber crystals.

15 Part B

A solution of fert-butyl 4-aminobutylcarbamate (32.12 g, 170.6 mmol) in N,N-

dimethylformamide (200 ml.) was added over a period of 90 minutes to a solution of 2,4-
dichloro-6-methyl-3-nitropyridine (35.09 g, 169.5 mmol) in N,N-dimethylformamide kSOO
mL). The reaction mixture was stirred at ambient temperature overnight. The solvent was

20 removed by vacuum distillation using a 24/40 short path distillation head and warm water.
The residue was dissolved in ethyl acetate (700 mL), washed with water (3 x 100 mL),
dried over magnesium sulfate and then concentrated under reduced pressure. The crude
product was purified by column chromatography (50 X 450 mm silica gel eluting with 1:1
hexane:ethyl acetate) to provide 59.90 g of fert-butyl 4-[(2-chloro-6-methyl-3-

25 nitropyridin-4-yl)amino]butylcarbamate.



Part C Phenol (9.45 g, 100 nmol) was added over a period of 103 QiMMt60f to a
chilled (0C) suspension of sodiumhydride (4.24 g of 60% 106 mml) in

anhydr ou Jahydrofuran (100 nL). The reaction mixture dto
stir at g"@%‘@é’" mnutes. 5 A solution of tert-butyl PME]S@MSQ%S

4-1 (2-chl oro-6-net hyl -3-nitropyridin-4-yl)am no] butyl carbamate (33.92 g,
94.5 mml ) in anhydrous tetrahydrofuran (250 nL) was added over a period of
50 minutepyi | e mai ntaining the reaction mxture at 0C. The reaction

m xture was allowed to warmto_anbient tenperature and stirred overni ght

bef ore bei ng cBuEeh{$-4? 8100 mmsl) W@cﬁﬁ@é@lobﬁ&w&@ of tReninutes ga chidied di ssol ved

t hyl h 300 nL
|de :d gveﬁﬁeﬁégﬁ% grlgsg%?gfrﬁdn%%ggﬁg@e[ V\%éﬁ%deér\ll’tw if a38¥/¢{8lsls( The ca ude
product vagaRyrbfukAfl( 109 0], UrRe rﬁmfmhﬁﬁfraw aﬂé@@d & stirlat 6/ ﬂﬁ|30 ifindfes Ng

with 7:3 hexanes:ethyl acetate to provide 25.4 of ten-butyl
4- [ ( 6- met AybhBioniof ra#-bAtyd U (b pyo-6-aaathyl- @Lhﬁrogmxmn}@yl)gmmﬂﬂmyﬂnmbamﬁhrt D 15

| | f | d
P oot o oot S D) Bwhy s pirenasafuzshy Bt il s adode Sxor risopdany
pl aced unﬁl?ﬁunmymeﬂ@&amtﬁﬁﬁwtﬁe fe3Bi S iixtdre bt KU CFBe ré: a?ﬁ{ﬁ?fr@itgﬂ: Wwhce) on a

Parr apparatus for hours. “The reaction m xture was tered to renove the

cat al yst ﬁnﬂvetchetwmnoamibiaﬁempmdefe add@dnm&@vpnhe@ﬁbé&ré beipg ovnadaradd4 g of
tert-butyl 4-[(3-am no-6-neth phenoxypyrl

4-y1) ami nedsafsinesd B‘&ﬁ%{f% Bee '&S@aﬁ Ragidpssolpgd in %hx*r?éetﬁﬁ(épﬁ #ML) vaedart D was

di I
5991 vodyi 8,601 STRCARAT6PAR, e AN, LGRSO UATRERSoRUHERRED |
di chl or ometdrgumess.( 2B cridp pwmhlcaddephmﬁmib}ecqmmnn ourouiatdgiaphy{m)eg silfvalgel 25

mai nt ai ni the ion m ture at 0C. reac allowed to
warm t o @Withe]g&?r{%@?a&%? thylacgtalgo l?g’E’Yl-Fq S’HE @ni‘eé 3B xt ur e

was washesl Weddkyp WadiBL4-{BamtinbPhicikdrbamekebr | ne (100 m.), dried over magnesium
sulfate ang t hen” " concentrated under reduced pressure to provide 26.4 g of

t ent - but yPard({ 3- [(ethoxyacetyl) amino] -6-nethyl-2-phenoxypyridin-4-yl }
arm (9) buty! car Bt e o 0h ahicahi 05 PIREH Shl b B b AB TuA Ned v e
isopropanol (33 mL) was combined with catalyst (16.68 g of 5% Pt/C) and placed under
hydrogen pressure (30 psi, 2.1 Kg/cm?; recharging once) on a Parr apparatus for 5 hours.
The reaction mixture was filtered to remove the catalyst and then concentrated under
reduced pressure to provide 23.4 g of tert-butyl 4-[(3-amino-6-methyl-2-phenoxypyridin-
20 4-ylyamino]butylcarbamate as a dark oil.
Part E
The material from Part D was dissolved in dichloromethane (500 mL) and then
cooled under a nitrogen atmosphere to 0°C. A solution of ethoxyacetyl chloride (7.9 g,
63.5 mmol) in dichloromethane (200 mL) was added over a period of 40 minutes while
25 maintaining the reaction mixture at 0°C. The reaction mixture was allowed to warm to
ambient temperature and was stirred overnight. The reaction mixture was washed with
water (2 x 100 mL) and brine (100 mL), dried over magnesium sulfate and then
concentrated under reduced pressure to provide 26.4 g of tert-butyl 4-({3-
[(ethoxyacetyl)amino]}-6-methyl-2-phenoxypyridin-4-yl }amino)butylcarbamate.
30 Part F
The material from Part E was combined with pyridine (250 mL) and pyridine
hydrochloride (20.85 g, 180 mmol) and heated at reflux under a nitrogen atmosphere
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hydrochl ori de (20.85 g, 180 mmol) and heated at reflux under a nitrﬁﬂﬁn
at nosphere 45 3 0 MAY 1006 WD 113 /1511117 PCT/ US02/ 18220 overil E%Yt. he

bul k of the pyridine was renpved by vacuumdistillation. The residue was
partiti ohvéﬂ"jg‘é{'men ethyl acetate (6001nL) and water (300FHIUSYHHEY ayers
were separated. The organic |ayer was washed with water (2 x 300 nL), dried
over magnesium sulfate and then concentrated under reduced pressure to
provi de : G0 : |z . tillath .

(et noxy met Rl S0 e hdF Sb X pyRalr i removed by yauum diciligion. The gesidye yas oo
te as a mhatitionedbetvilden gltyl afethted 66@ ddusd veyear(3damiadThetgedrtwerkl with 15%
sodi um hydr oxi ge nd then it was g})étra ted with ﬁ‘ihﬁld acefate (5 x . 250

ni L). The®BXEPEc e oyEr Watvathededh wakr (i ghaHunimsd 9% @agResitRen

concentr . r I - [
42 (et ﬁsg)%gtﬁe%{ﬁﬁﬁ?{ %(?f}ém&t?(ﬁzg?(! gl?%ﬁ éﬁicl)lkgc} PreQMir8 %o Pro®fie®. Pf g of terr-butyl 4-[2

| H i dazefhdxmethpljr6-dicthyl-<dyphemok gl Hligidhad4,5-APyiREnt1 -G kyloabemsatel Fsani ¢
anhydri de, (0. 82 , 4. 72 mol s added aver eri of, .5 mnutes to a
201t 1 on Bkt Su7sEsinantipts HReraEngOuRES o hoRyh IR foip sparosidna
c]3pyr| di Npdy ¥ Ua?‘ékﬁﬁclitled Wii‘hrk‘(i’hc;(l%a%é%%(sﬁ-:%@ P! Thd &tﬁc@%rl:"b@nlgflleg{‘(hr‘?&pf ?gm

(35 nL) and triethylamne The reaction m xture was all owed
stir for vebmhaguessurnlseliatetand Bhenawnwadiaed widehreduddspdssum doymlodse 8 6(gof ml) ,

dried ove nesi | fate and, t hen oncentrated unde duced pre re
to provi deLZR e ianady ad-pheniih b ety e < lnenpr -yl IpWandybine.
| H{gn dazefdg5-c] pyridin-1-yl)butyl] nethanesul fonam de. Part H The crude

material fromPart G was conbined with ammoni um acetate (25.37 g) 20 and .
heat ed at 1500Vethane puléwsuashwieids €0.822g, 442 murhalwes addvd aveaepemed of Xt ure was

|1 dto. [ t nbi t t t i j.t.i oned t
chi or of oriisee hs R ST o EBRR TrrhyR e B e BR L e P Shae
ext ract ed:|¥yridin-a IPER421 BrdiRe K15 804 0B Inmol] ke a GRRRISTLHSBRHNCS 5 WL Parfdl | €d

over magnesi um sul ?zte and then concentrated under reduced pressure to
provi de dripthglaming (0.7Tmd)oiThe pastipn piikiusziway aldovashie stinfarial bepraghen iP5 (10 ¢
of silic J: it R 20 I.hychlk rm cont ai_ni %
tri g hyl Z“r/rla%ﬁ‘le’:}S%‘L'éjs)”h%?loi\(fi Sgelu%r@ﬁggﬁg?i%!}lg‘ U@fe%’%?sm%?sé% ép"fg‘\}/gé‘ ‘E'illlshseél ol ved
in hot chioacan@ted uddeeaidacedpressurantiprydtded cgobande Nopin2f éthdomeadhansl

concentr antlggylgﬂgﬁénc{x%?yf(}-?gi atzg[sil?Su-rc]%y}'iginE)lr —?'Y)ibgt?/l](r)ﬁc:t)’gangsulfonanﬁdc.
Part H
The crude material from Part G was combined with ammonium acetate (25.37 g)

20 and heated at 150°C in a pressure vessel for 14.5 hours. The reaction mixture was allowed
to cool to ambient terperature then it was partitioned between chloroform (250 mL) and
10% sodium hydroxide. The aqueous layer was extracted with chloroform (5 x 160 mL).
The combined organics were dried over magnesium sulfate and then concentrated under
reduced pressure to provide a brown oil. The oil was purified by column chromatography

25 (10 g of silica gel eluting with 2% methanol in chloroform containing 0.5% triethylamine)
to provide 0.514 g of product. This material was dissolved in hot chloroform, treated with
activated carbon, then filtered and concentrated under reduced pressure to provide 0.37 g
of N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-
yllbutyl }methanesulfonamide as a solid, m.p.162-164°C.

30 Analysis: Calculated for CysHa5N5038 » 0.05 HCL: %C, 50.43; %H, 7.07; %Cl, 0.50; %N,

19.60; Found: %C, 50.36; %H, 6.94; %Cl, 0.63; %N, 19.54.
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of N-(4-[4-am no-2-(ethoxymethyl)-6-nethyl-1Himdazo[4, 5-c]pyridin-|
yl ] but yl } et hanesul fonani de as a solid, mp.162-164C. 30 Anal \&s) MAY 2006

Cal cul at 5H25N503S  0.05 HOl: 9C, 50.43; %, 7.07, 50; O\,
19. 60; @g’"dg”ﬁ 5}50 36; % 6.94; %1, 0.63; 9\, 19.54. 4%1/@"6“85&\( 1006 WO
03/ 050117 PCT/ US02/ 18220 ' H NMR (300 MHz, CDC13) 6 6.53 (s, 1 H), 5.09 (s, 2
H, 4.71 (s, 2 H, 4.55 (bs, 1 H, 4.16 (t, J = 7.5 Hz, 2 H), 3. 58
(quartet, ‘HJNMIQ(mOIMHZZ(:BX:h)%a@ (s HZ) 541)9 (8299), @sit @ H{) -255%5 {51, 3
H),1.92 (quintet ui nt et Hz, 2H), 1.23 (t,
J = 6.9 K16 (tBJFi)F"SEZI\%{‘IQ)I-’PM%‘aQ%JFMZ Hﬁﬁéé fLD_tl!: H) 293 (s, 3 H), 2.47

2- (et hoxy;, _

1- (et hyl(gﬁjlt #-% F;tgllhng:lrtPig-lt2BS 2]1{{% i *(ﬂuTteH-J d%%’o['lil?’!sl-' 03] %’ergi 3% ani ne

NH2 10 3yt A A solution of 4 (2-am noet hyl ) - 1 benzyl pi peridine (9.88 g,
mmol ) in N, N-_di rrethylforrram de was added dropw se to a sol ution of

2 4ij| chIMﬁ@%“éﬁéﬁﬁW 3- 15 nltropyrl dine (10.00 g, 45.2 mmol) and

trlethyl amine (12.6 nL, 90.5 nmol) in N, N di nethyl formam de (320 nL). The

reaction mxture was allowed to stir at anbient tenperature for about 20

hours and then it was concentrated ExdapleHduced pressure. The residue was

partitioned _between acet te nd_ wat er wer e separated and
t he aqueous I'@Q’@P‘YW&&YMV W‘ﬁﬂc{ét(ﬁ?@ é%’g‘q)&i’}é? “@r&é‘?ﬁhﬂi MEre
conbi ned, washed 20 with bri ngmdggol@g cﬁ’[}/ﬁfdléﬁdgrﬁiﬂbsm fate and t hen
concentrat ed under reduced pr essuré provi de an orange oil. The oil was
purified by flash chromatography (4‘_@@ nm. silica gel eluting initially with
10% et hyl acetate in hexane, then t hn15% et hyl acetate in hexane and
finally with 40% et hyl acetate inN|h3 andy to” provide 11.00 g of N-[2-(1

' N

10

Part A
A solution of 4-(2-aminoethyl)-1-benzylpiperidine (9.88 g, 45.2 mmol) in N,N-
dimethylformamide was added dropwise to a solution of 2,4-dichloro-5,6-dimethyl-3-

15 nitropyridine (10.00 g, 45.2 mmol) and triethylamine (12.6 mL, 90.5 mlmol) in N,N-
dimethylformamide (320 mL). The reaction mixture was allowed to stir at ambient
temperature for about 20 hours and then it was concentrated under reduced pressure. The
residue was partitioned between ethyl acetate and water. The layers were separated and
the aqueous layer was extracted with ethyl acetate. The organics were combined, washed

20 with brine, dried over sodium sulfate and then concentrated under reduced pressure to
provide an orange oil. The oil was purified by flash chromatography (400 mL silica gel
eluting initially with 10% ethy! acetate in hexane, then with 15% ethyl acetate in hexane
and finally with 40% ethyl acetate in hexane) to provide 11.00 g of N-[2-(1-
benzylpiperidin-4-ylethyl}-2-chloro-5,6-dimethyl-3-nitropyridin-4-amine.
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benzyl pi peri di n-4-yl)ethyl]-2-chloro-5, 6-di nethyl -3-nitropyridin-4-am ne. 47
3 0 MAY 7006 WO 03/050117 PCT/ US02/ 18220 Part B Sodi um hydri dgnﬂ\m 1@5 g of
60% 29.9 s added to a solution of phenol (2.81 in

di gl yne W?d'”n%‘)ﬁvaThe m xture was stirred for 15 mnutes gﬁ’

cessation of gas evolution. A solution of

N-[ 2- (1- benzyl pi peridin-4-yl)ethyl]-2-chloro 5

5, 6-di metgpydg3-nitropyridin-4-amne (10.9 g, 27.2 nmol) in hot diglynme was
added to the henoxi de m xture. The reaction m xture was heated at refl ux
for 1.5 hours, Qdéwnélddlti@ﬁ(lalrﬂﬁm’iﬁﬁ‘?én#ﬁé?aumléwaanddem@msohmiaamtfrphcmd to

t ' 0C b 1 d Lfied by col
chr onat ogP 4ty 24P apYRa HERGEe (OuRLE ST IS A Pt B BHRAREHEV 8 et o
resi dual cds@tivines aadvoRgidbnMA Eblﬁ%m@ﬁmg@i-bbﬂzﬂp@%@ihaﬂ?ﬁ)&ﬁﬂs 218h16:0- r enmove

product. The fracti ons were concentrated to provid N-[2-(1-
benZy| pi Peb-dithethyl- %rn)te:tpwﬂ]n%asu@h H@tﬂ'&lﬁgmmqlbmawpﬁmyws Fldltiml-la-ﬂaﬂn ne as

(0. 727" hegb 3Tty pra sl d on i GF AR T & R G315 o CopBAg DIl og®
to a sol ynieht¥mpdratoed, (ahdihiéﬁi'c@hb&@ra&@i@'ﬂé’rﬂé@émeﬁlolﬁ%e%o"@ &Qh,rm%)) in

met hanol . A solution of the nmaterial fromPart B in nethanol was added
dr opwi se khegesidue wes pmﬁaﬁfbyl@lmmuhmrnat@upim;sddh@ﬂ:s@mﬂhyldb mtd]r(n'éDlmg) was

dded. Th t t filt th | t
and- the ARGRRRERG AT e imer hom e DPy PattBilia teslramelapds
undgy re%@&ﬂo@[ﬁ@&ﬁﬁtemg@ﬁcﬂi@&'\%@ch’}@e%nﬂﬂt%ﬂftéFﬂ)v?& Dy1 gl apLagr aphy (pl ug

of silica gel eluting with 2% net hanol in dichloronet hane) to provide 4.6 g
of N4-[2 b(emZﬂEmzydhprﬂa&lr)ctdWH 243-diheshyiyd-it®-G-pleratypytidia-hhmmsaes pproiaigee-

3, 4-di am.ne_as | which solidified on standing. Part D
Et hoxyacet§ie 8HI"Q?‘I%H§°Q%€ﬁ O%Qa‘f@j & mml) was added dropwise to a solution
of the Z3p@terial fromPart C and triethylamne (1.64 nL, 13 nmmol) in
di chl oronethane (60 nmL). The reaction was stirred for about 20 hours and

t hen concent r atogiim h@’é}hﬁédﬁj@e@”fpg d9summol) wasydsiel @ep@fﬁed%OW(aQE{iod of
[ 2-1( be%ymﬁmgg 6 g sgl-utlox }Slcﬂéikﬂ[)%ﬁi ﬁeheka%’ygra% PP gf‘ 6. 20 mmol)} in

methanol. A solution of the material from Part B in methanol was added dropwise over a
period of 15 minutes. More sodium borohydride (50 mg) was added. The reaction
mixture was filtered through a layer of filter agent and the filter was washed with
methanol. The filtrate was concentrated under reduced pressure. The residue was purified
20 by chromatography (plug of silica gel eluting with 2% methanol in dichloromethane) to
provide 4.6 g of N*-[2-(1-benzylpiperidin-4-yl)ethyl]-5,6-dimethyl-2-phenoxypyridine-
3,4-diamine as an orange-brown oil which solidified on standing.
Part D
Ethoxyacetyl chloride (1.31 g, 10.7 mmol) was added dropwise to a solution of the
25 material from Part C and triethylamine (1.64 mL, 13 mmol) in dichloromethane (60 mL).
The reaction was stirred for about 20 hours and then concentrated under reduced pressure
to provide crude N-(4-{[2-(1-benzylpiperidin-4-yl)ethyl]lamino } -5,6-dimethyl-2-
phenoxypyridin-3-yl)-2-ethoxyacetamide. The acetamide was dissolved in pyridine (60
mL), pyridine hydrochloride (1.17 g) was added and the reaction mixture was heated at
30 reflux for 4 hours. The reaction mixture was allowed to cool to ambient temperature and
then the pyridine was removed under reduced pressure. The residue was diluted with 5%

sodium carbonate (100 mL) and water (50 mL) then partitioned into dichloromethane (300
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phenoxypyridi n-3-yl)-2-et hoxyacet am de. The acetam de was di ssolved in
pyridine (60 nlL), pyridine hydrochloride (1.17 g) was added3@rqdmt'm&5
reaction was heated at 30 reflux for 4 hours. The m xt ure
was al | om%ﬁ/dg’glgol to anbi ent tenperature and then the B{:/?@galﬂﬁfeg%v?/a
removed under reduced pressure. The residue was diluted with 5% sodium,
carbonate (100 niL) and water (50 m.) then partitioned into dichl oronethane
(300 48 3n0) M GOARC YOPROGRIEA FIET 4HEP 3hd BARQ did ovdiapicdll fullapyer vas
washed with water and brine, dried over magnesi um sulfate ~and then

concent r &né dhqmmﬁerrt@mﬂdmewégm pressuie Fhestiesidue was ppiufied b]é@plbl;ﬂncol um

Ci" T 0 LMoy Bkt W% WRROP dilhu Sl AR TERARE: 5.9 RS- > 1 9
benzyl pi pﬁﬁt}dpllpcﬂdi)ﬁh) gheuy [ -22e(ixpassHyEt 67 dim6chy1-dipheh s 1 B-iph@Ropys-
IH-|mdazo[4 > 5 c]pyridine as an orange-red solid. Part E The material from
Part’ D a H#ﬁ#@ﬁn@ﬁﬁfﬂ(&é’éﬁf‘aﬁeés(’h‘i g) were conbined in a pressure flask (350
). Thed k was seal ed and then heated at 150C for 24 hours followed by
heati ng at 0C overnight. The reaction m xture was cool ed and then poured
10 into wat er .TiEheatedsiftdm PgrtIhatd dramowdsn aretiee (FISE)Owave tcbmbin@daa wm hydr oxi de
and then extracted with chloroform (x 2). The conbi ned organics were washed

with bri iaesseeiftagk (350 %ﬂ%‘m@ﬁ@#fléﬂéﬁm&e@%ﬁt snEelor 2dbersunder

cr hanceu TR e pe e R AR oY R S PR A PRI B bhire o e

at fef | Uinbapatd0 THeEREng sUIGiERES Ml MRS With AWRshoidn H98toxidR ha (b ent
tenperature overnight and then it was concentrated undef reduced pressure.

The ressixtrpgied mtlhwhicegﬁoauéxmsTm syobined oiganigatvere wagi@drwirh brinet deed ed with |

di chl oronet hane (x 3 nd i hen basi H 14) with 10% sodj um

nydr oxi advermasngien SUFEG BEE oORER e aT bEU R RIS BP0 kAl TSP Ve
conbi ned @sERRH &BisWBFoPaN@ SR HihaReiuMnickdi®d1 AMRY) WRoiiasd mmﬁwxaef ate and
then concentrated to provide a brown oil which solidified. 20 The solid was

recr yst alan Heedmixtens, veasdieatiad @t raflaxifer %ﬁ wiiudes. dIs4ception wastallawsd e enol fhe sol i d

was, (i Ssof ?Qnt'te%z%%tﬁj{?e nﬁom'andq agggé]é% {,‘rtcé”ﬁdder%a Ec%dOPéso g gplica gel
(1 g) colum e col um>=was e 2%% et hanol Chi'6r ONBt hane

W E h (1% réé’tﬂitﬁigf't)il}amsiﬂﬁe whhdisfslaed 1namaem(e:t)e mfloneafictel with Hn;hwr@metﬁ@né(.x4 g of
1-12-(1-

3) and then made basic (pH 14) with 10% sodium hydroxide. The aqueous layer was
extracted with chloroform (x 3). The combined organics were washed with brine, dried
over magnesium sulfate and then concentrated to provide a brown oil which solidified.
20 The solid was recrystallized from acetonitrile to provide 2.54 g of a tan solid. The solid
was dissolved in 2% methanol in dichloromethane and loaded onto a silica gel (130 g)
column. The column was eluted with 2% methanol in dichloromethane with 1%
triethylamine. The fractions were concentrated to provide 2.4 g of 1-[2-(1-
benzylpiperidin-4-yl)ethyl}-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-4-
25 amine as an off-white solid.
Part F
The material from Part E was dissolved in a boiling mixture of 50/50
ethanol/methanol. The solution was allowed to cool slightly and then it was added to a
Parr flask containing palladium on carbon (0.60 g) that had been wetted with ethanol.
30 The flask was placed under hydrogen pressure for about 40 hours during which time an
additional 1.7 g of catalyst was added. The reaction mixture was filtered through a layer

of filter agent and the filter cake was washed with methanol. The filtrate was concentrated
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benzyl pi peri di n-4-yl)ethyl]-2-(ethoxynethyl)-6, 7-di net hyl - 1H—|n1daz%&f 5-c]p
yridin-4- 25 amne as an off-white solid. Part F The naterlaISH}HNﬁ

was di ss a boiling mxture of 50/50 ethanol/neth qutlon
was allo dsﬂobﬁa slightly and then it was added to a Eg B?1Qﬁ%§

cont ai ni ng paIIadlun1on carbon (0.60 g) that had been wetted wi th ethanol.
30 The flask was placed under hydrogen pressure for about 40 hours during

whi ch ti ﬁﬁﬁdmed@@dlp&es@ﬂﬁl The fe@d® wedERhDiREA WRG cﬁaﬂ&%mem%e LR@Rfehon mi xture
was filtered througrﬂta layer of filter agent and the filter cake was washed

wi t h net kanesntratEde Theresudting sodid wasrirdiunderkigh gaguon Myxoeried . Ied37 050117

i chior ofBrAoHRe BT h it B ELEP R B YR BB P RE e nger

hi gh vacpgm@o provide 1.5 g of 2- (ethoxynethyl)-6,7-dinmethyl-|
h:glperldln 4- ﬁlethyl)le-in{dazo é4 5-c]pyridin-4-amne. Part G5
ne sul f od¥let mwmmmdmﬁd(%l 10:;,9)2%23rm010)) wesadddd énla single mirng e

8°ELL o e RT3 IR St Tty gyt L1t
| dazof gy By SLOYE Yl mn@m@% 53 HrRB A drolutlhe lpgesehane (10

m.). The reaction was allowed to stir overnight en nore nethane sul fonic
anhydr i deecB6n npp alawed austachveiiight nhfacmomrmnﬂmmmm:éfmvmsamiyﬂude@wmghwas

chl orofor t hen poured into 5% sodi um 10 hydr oxi de S . nL The . .organic
ayer vadREL NEt PR 178 BT B R R g A dmrea ol ghg
thepp conggaidxadeqds wde rHSSUERE 1 RELHaY Wasied WithMihiep aﬁ@bhﬁe dliBi $vesmat eri al
was conbi hed w th di chl oronet hané and hexane (4 nlL) and then concentrated

under r emﬁgedsmm@%w@nddhm owncerasedvandes ratucedipreThirs tonmwbite splidaygBhis

rze?;%lﬁgi%?:ﬁ‘ﬁg |“§ ¢ %g}}‘lbﬁ'ﬁ? %?ICHO?OIE’I%II rrlei)z\é{ %xzzncl)’e? (émﬂL?Lnd then concentrated
(et hane&ﬁ&érqe&ﬂc)ealpe@s&wtapﬂoﬂdie] @mwa]soﬁdﬂ“msw&ia«l“%s@ dtaldkdtt fo@i Ne as a
white powder, mp. 214.7C. Analysis: Calculated for C19 1N5038 %C, 55.72;

o4, 7.63acomnitrle ta provida A myef 2-(s&ospmetgl)-6;7-gBnethpd-1112-32. * H NVR ( 300
NHZ uvs%ne&nesuﬁo%ﬁl)&gemﬁnw yI]fﬂhﬁ‘f‘ I(I? itm%lalz_g[él 54 c]%ynéinzég argnrﬂe as al_&rhue -3.48
powder, m.p. 214.7°C.
Analysis: Calculated for CygH3NsOsS: %C, 55.72; %H, 7.63; %N, 17.10; Found: %C,
56.08; %H, 7.45; %N, 17.32.
'H NMR (300 MHz, DMSO-dg) & 5.76 (s, 2 H), 4.64 (s, 2 H), 4.35-4.29 (m, 2 H), 3.6-3.48
20 (m, 4 H),2.85(s,3H),2.71 (dt, 1 =10, 2.1 Hz, 2 H), 2.39 (5, 3 H), 2.31 (5,3 H), 1.83 (4, }
=10.8 Hz, 2 H), 1.75-1.67 (m, 2 H), 1.62-1.48 (m, 1H), 1.34-1.20 (m, 2H), 1.15 (t, J = 7.0
Hz, 3 H);
3C NMR (75Hz, DMSO-dg) & 149.3, 148.3, 146.4, 138.8, 124.5, 102.7, 65.2, 64.5, 454,
42.6,37.7,34.0, 32.7, 30.9, 21.9, 14.9, 12.4;
25 MS (CI) m/e 410.2209 (410.2226 calcd for C,9H3;NsO3S, M+H).

50



20(m4H),285(s 3 H, 2.71 (dt, J =10, 2.1 Hz, 2 H), 2393
2.31 (s, 3 H), 1.83 (d, j = 10.8 Hz, 2 H), 1.75-1.67 m2H)30MY6?2105148

E)mivsol 5% “é”ﬁ‘?aggolggl 32H)1461415lgt8 8J ;2471 g Hé 3 §o 1§9€§§/§”("£§H2 42. 6,

37.7, 340 32.7, 30.9, 21.9, 14.9, 12.4; 25MS(C) n1e 410. 2209 (410. 2226
cal ed for C19H31N503S, M+H). 50 3 0 MNAY 2006 WD 03/ 050117 PCT/ US02/ 18220
Exanple 12 N[ 3-(4-amno-2,6, 7-tri mghRyle1d Himdazo [4,5-c]pyridin- | -

yl ) propyl ] net hanesul fonamide 0O 11 NS- HO 5 Part A A solution of

tert-butyl 3-am nopNo@yQ“cmarﬁa@@t{lmﬁlYQQﬂglﬂnd@P[ﬁ*sﬁtﬂlyyndmN N-

di met hyl f or mam de (200 nl) ol ution of

2, 4-di chl oro-5, 6- dinet hyl - Wai‘rntﬁjo %@%F%IQ%%Q]({& é 498 mmol ) and

trlethyl am ne (104 nL, 746 mol) i mNHO N, N-di msthylformam de (900 nmL). After

stirring at anbient tenperature for Zomours the reaction m xture was

heated to 55C. At 24 hours 0.1 eqWiv of the carbamate was added. The

reaction mxture was allowed to anbi ent tenperature overnight and

t hen concentrated under reduced pre suriThe resi due was di ssolved in ethyl
L

acetate (3 Q The solution was divided i[ntoG aliquots (1 L each). Each

al i quot was washed with 15 water (2 x 1 pH of the aqueous washes was
adj usted to 10 with potassium carbonate ahd¢hen they were extracted with
ethyl acetate. Al of the ethyl acetate |ayers were conbined, dried over
sodiiim sul fate and then concentrated under reduced pressure to provide 181
g of crude product. This material was recrystallized fromacetonitrile to
provi de 11?:?8“@ of tert-butyl 3-[(2-chloro-5,6-dinmethyl-3-nitropyridin-4

A solution of fert-butyl 3-aminopropylcarbamate (121.39 g, 697 mmol) in N,N-
dimethylformamide (200 mL) was slowly added to a solution of 2,4-dichloro-5,6-
dimethyl-3-nitropyridine (110 g, 498 mmol) and triethylamine (104 mL, 746 mmol) in

10 N,N-dimethylformamide (900 mL). After stirring at ambient temperature for 20 hours the
reaction mixture was heated to 55°C. At 24 hours 0.1 equivalents of the carbamate was
added. The reaction mixture was allowed to cool to ambient temperature overnight and
then concentrated under reduced pressure. The residue was dissolved in ethyl acetate (3
L). The solution was divided into 3 aliquots (1 L. each). Each aliquot was washed with

15 water (2x 1 L). The pH of the aqueous washes was adjusted to 10 with potassium
carbonate and then they were extracted with ethyl acetate. All of the ethyl acetate layers
were combined, dried over sodium sulfate and then concentrated under reduced pressure to
provide 181 g of crude product. This material was recrystallized from acetonitrile to
provide 138 g of tert-butyl 3-[(2-chloro-5,6-dimethyl-3-nitropyridin-4-

20 yl)amino]propylcarbamate as a yellow solid.

Part B

Sodium hydride (17.23 g of 60%) was washed with hexanes to remow;re the mineral
oil and then combined with diglyme (50 mL). Under a nitrogen atmosphere the mixture
was cocled. A solution of phenol (35.82 g, 408 mmol) in diglyme (150 mL) was added

25 dropwise. The reaction mixture was stirred for 15 minutes after the cessation of gas

gvolution. The material from Part A was added. The reaction mixture was heated at 62°C
for several days, then the temperature was increased to 120°C and the reaction was stirred
overnight. The reaction mixture was allowed to cool to ambient temperature, then it was
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20 yl ) am no] propyl carbamate as a yellow solid. Part B Sodi um hydride (17.23
g of 60% was washed with hexanes to renove the mineral oil a []MM&I%[]UB

conbi ned iLglyme (50 nlL). Under a nitrogen atnospher ure vvas
cool ed. ‘KW'BRU‘E% gn of phenol (35.82 g, 408 mml) in di glyﬁ%+f %’56"‘

added 25 dropw se. The reaction mxture was stirred for 15 m nutes after t he
cessation of gas evolution. The material from Part A was added. The

reaction cmﬂbkﬁeﬂawff@sfa&e@t Efl sfitre82&r aboff 4.5 RBFsainddRtSalldviinolsh@qt enperat ure
was increased to 120C and the reaction was stirred overnight. The reaction

m xture wasmaghtolibd selidscuest dissolynbimeethyk asaiits anduthen filtheed thremeie 51 3 0 MAI
7006 WO 03/.05 7 02/ 18220 co with tirred for

about 4. PHEY asélsanjpe flllﬂlleﬁ1 car alsoci%aert% [Ttsall"gﬁ rregvé'?&lvarﬁwre( ALFuléc) f§8‘ﬁ?%lg’a§\er e

di ssol vedlidsBived vy ethfL&fcake(~and), thaeked with edteeuddpot @RMYecarBafdid Btk ags. The
filtrate was concentrated under reduced pressure. The residue was dissol ved

in ethyl daedwogerempgresium sulfashend \lw ﬁownm@tﬂ@ad@dp@wﬁmsmem@mv&e( 3 x 2
L), 5 dried 0 gfrmg%gﬂf}il?éﬁ SS&ilf gru E!F'Phen% %ﬁn&lﬁ_%t_ed under reduced

pressure to pTovi

3-1(2, 3- @umﬁﬁmgr@ymawaﬁm&_phenoxypyrl di n-4- yl)am no] propyl carbamate. Part
C Amxture of 5%Pt/C (85 g) and toluene (50 nL) was added to a solution of

the 10 h#fdfial fromPart Bin a nixture of toluene (1850 m-) and

| sopropanol ( Wbl b PSS I88 A0k 30 by IO it 4 u@$@§§ gunder a

hydr ogen at nosphere overni mas a and the
f | agk wasnfibddécbnh Rak Boin aIrhﬁculiﬁtd)lf@cgﬁdé’r&t(QBSO miftaed 1sﬁ>phq:lilh§l @as atlysh a( 40 Q)
and i sopropanol (50 nL) were added. The flask was placed back on the

hydr ogend¥8roSsha s f&ﬁ# Trelask Avasinbaserinderaehydiagen amespigre oveighive t he 15
cat al yst A U;ﬁe[r g|5té Bt Eardifst VRG] A R FABE Fas HRIUEBLKRSERS W ok 6OV de

tert-but

ani no- 5, GAfirréeticyd ea2alpdt€t®@xy @y isdpropna K JamL) ejepe adledc athadlusit eaaplaaed oi | .
The oil was dissolved in pyr|d| ne (1300, n), Part D A portion (ELSO m.) of
the pyri dRfeos Bledpidmecnpigh parighe %feeww&twews {diergghioryemove the

15 catalyst. The filtrate was concentrated under reduced pressure to provide tert-butyl 3-[(3-
amino-5,6-dimethyl-2-phenoxypyridin-4-yl)amino]propylcarbamate as an oil. The oil was
dissolved in pynidine (1300 mL).

Part D
A portion (650 mL) of the pyridine solution from Part C was cooled in an ice bath

20 for 10 minutes. Acetyl chloride (12.65 mmol, 0.1779 mmol) was slowly added over a
period of 5 minutes. The reaction mixture was removed from the ice bath and heated to
reflux. The temperature was reduced to 110°C and the reaction mixture was stirred
overnight. The pyridine was removed under reduced pressure. The residue was slurried -
with heptane and then concentrated under reduced pressure. The residue was combined

25 with ethyl acetate (1 L) and water (1 L). The pH was adjusted to 12 with 50% sodium
hydroxide and the layers were separated. The organic layer was filtered to remove
particulates and then concentrated under reduced pressure. The residue was purified by
ethyl acetate slurry to provide 39.8 g of tert-butyl 3-(2,6,7-trimethyl-4-phenoxy-1H-
imidazo[4,5-c]pyridin-1-yl)propylcarbamate as a light brown fluffy solid.

30 Part E

The material from Part D was combined with ammonium acetate (410 g)ina2 L

flask. A wad of paper towels was stuffed into the neck of the flask. The reaction mixture
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20 for 10 mnutes. Acetyl chloride (12.65 mmol, 0.1779 mol) wasénzl y
added over a period of 5 mnutes. The reaction mxture was re Q', \ m t he

ice bath ed to reflux. The tenperature was reduc and the
reacti onwg"tﬂ%ﬁgﬁv\as stirred overnight. The pyridine vvasﬁegtrlrlgi\)/%%gﬁnder

reduced pressure. The residue was slurried wth heptane and then .
concentrated under reduced pressure. The residue was conbi ned 25 with ethyl

acet at e (vhadBheatddvit@igting at 1)5°CTHae 2015 homss. arlielsi@dnimixdize Wak BIIGWIQ @Odi UM
hydroxi de and the |ayers were separated. The organic |layer was filtered to
renove p@ol focambieeidemperatuie the pHorastadjistad torld evith emmeatinp hydrexide and He

resi dute WaS R LISH BN, o o, SRR AT LN QuRERY bR 19956018

rrne

i m dazo[ 4abbomhN7ixdi D). 1T digianlydqeasbahateaibihs firdtiree Raohed wdrelf fy solid. 30
Part E The material from Part D was conbined with amoni um acetate (410 g)
in a2 L comtirgd, fitegddo svmppgrarticudaies anddsn senfepefed i » velumerndakowfl khe

%, O OB Rt el G B R 1072 o

al | owed tThe chd@bfdrtn exiiatewis dopaplradédiiier tdtRicgdbleamuram) provide 279 gldf a t h
anmoni um hﬁdroxi de and the mxture was extracted with chloroform The

extract wihts el w1 in maeriad gyag surded wihapghylacstate tp provigdgahent §6.A8 ofaqueous
h f1F hes . L.aed i
o o cul VST a2 e B IBARET (MRG0 SERRUBRCL YD SIGRAE IOV E | o

wasl@un qguetion G gpwasrecnstallined o xtatadtrilemn ppaicabust 08 ghf did mref orm  The
chl orof orm extract was caoncentrated under reduced _pressure to provide 27.1 g

of an offceimideasshhHe sotl - Rrattdrd-4P2-hls Sratysisdenigrlotd der hyHadbBkate to

provi de 6 ) ) . . . . .

RT3 (2. SmOLG 0, 003 BH, 7 80: BN, 24,63 Bopnd: %, 39,98 By 3905 BN Z Pacet ani de
A 10 pardri®n (0.5 g) was recrystallized fromacetonitrile to provide about

0.3 g of the pure acetamde as a white solid, mp. 181.4-182.1C. _Anal ysis:
Cal cul ated forCerappargbydroghigre peih(S o) was slavlygided;togpsolugen f4V-63(4-Found:

5155 Oy e P e RS R0 557 (5

am no- 2, Gnifiot)rin medcytk ethidnolnil 6@ rd])4 ,Hpekipymiedonntd hediapiy dndakd miktde ( 15. 94

g, 57.9 thickened. Ethanol (50 mL) was added followed by the addition of concentrated

hydrochloric acid (119.5 mL). The reaction mixture was heated at reflux for 2 days. The

solvents were removed under reduced pressure. Water (250 mL) was added to the residue,

20 solid potassium carbonate was added until the pIl reached 7 at which time chloroform
(250 ml)) was added. Sodium carbonate addition was resumed until the pH reached 10,
then 50% sodium hydroxide was added until the pH reached 14. The mixture was diluted
with additional chlorcform (500 mL) and then stirred at ambient temperature for 2 days.
The organic layer was separated, dried with magnesium sulfate and then concentrated

25 under reduced pressure. The residue was recrystallized from acetonitrile to provide 8.42 g
of 1-(3-aminopropyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine as an off-white
crystalline solid, m.p. 191.5-191.9°C. Analysis: Calculated for CyaHoNs 2 0.25 H,O: %C,
60.61; %H. 8.26; %N, 29.45; Found: %C, 60.50; %H, §.28; %N, 29.57.
Part G

30 Methanesulfonyl chloride (0.86 mL, 11.1 mmo!) was added to a chilled (0°)
solution of 1-(3-aminopropyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine (1.00 g,
4.3 mmol) in a mixture of chloroform (50 mL) and triethylamine (1.85 mi., 13.3 mmol).
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mmol) in absolute ethanol (100 nlL). A precipitate forned mg&lm?? and the
m xture thickened. Ethanol (50 nL) was added fol |l owed by t di'tt on of
concentrate rochloric acid (119.5 nlL). The reaction heat ed
at refl o9 gf” ‘%Qdays. The solvents were renoved under rgaéﬁ@g‘tc;iﬁ]g\rg%’:s re
Water (250 nmlL) was added to the residue, 20 solid potassium carbonate was
added until the pH reached 7 at which time chloroform (250 nlL) was added.
Sodi um c a4 faqat Biretdithé RACMGSmIAERPSS eilovbd Fof BE ikenshegh dbwed R 20%
sodi um hydr oxi de was added until the pH reached 14. The m xture was dil uted
wi t h addisntienilterapgraiuss oyarnigbo ol ey parins hE Hieshylapag (86 egrion@ methfé!ﬁper ature

f d ¥
o1 2, S ST AL o3 RERE Ry RS Bt B

recryst aldiioned té EOvRES i THel rlaﬁ:tioﬂ et des Bildddavitiofvater and then extracted
1- (3-am nopropyl )-2,6,7-trinmethyl -1 Himdzo[ 4, 5- CL@] yridi n-4-am ne as an

of f -Ihi tewtltelylgltoa@mmﬁeawtmouwﬁracmgnaanqms oer thiweeksnd: T@alc@lﬂraﬁoet@ for

o 26, o Sumiasgibentng (b kol pifPe 1o loviea ot vi D) L

added t o parigiet by @dlupsh chrsflatdgrfihy@iuting with 0-5% mcthanol gradient in chloroform to
1-(3-am noprop%fﬂ)1 2,6,7-tri rrethyl -lHIm dazo[l4 - C] pyr| din-4-amne (1.00 g
&

4.3 ol )Previd & fresabid. iomgtesiahyesrenisialigrd from ammiiaprPhacetanigBe,n,

react’ on Hegrd OV e AR TP at e AR o e

anmbient tagipnead, THuemethe - Hyintidazb4 6 e lpaidin-drd ) pebplihehimdsalfbienido ad eq) and
nmet hane sulfonyl chloride (0.5 eg) were added over a period of about 5
hour s théﬁﬁ’qflfés?fé@‘@%simapwéé6%ﬂ% d to stir overnight. The reaction mxture

ot v act | on P el PAE B G RS R B A TSRl T B S P g "

concent r gtpdqunden) BEdUTES. 35 @8 Ure33.0 provide a yellow oil. The oil was
purified by col urm chr omat ography el uting with 0-5% met hanol gradient in

chl or of or'fh NMR BrokerRO00VSz, M3 Odlsy @ 1276 (Bhi SHnhBe(s, @IHM§8r(&dF§§tﬁi 1li zed

el ot nebhe J Edrf- Adhco Q416 oo APt 5 rop &S iTASE 0.3 & B4LE s’ ©

am no- 2 & 36 & BBt Dbt |'j-__lgl’[| pj@mﬁff 5-c] pyridin-1-yl)propyl] et hanesul f onam d

e as col orl ess crystal's, mp. 241.6-242. 2C.
MS(CT) m/e 408 (M+H)
Example 13
20 N-{3-[4-amino-2-{ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-
yllpropyl}methanesulfonamide
NH,
N
N
\\L o
11
N—ﬁ"-
Ho
Part A
25 Using the general method of Example 12 Part D, a pyridine solution of rerz-butyl

3-[(3-amino-35,6-dimethyl-2-phenoxypyridin-4-yl)amino]propylcarbamate (see Example
12 Part C) was treated with ethoxyacetyl chloride (21.81 g, 178 mmol). The crude product
was combined with dichloromethane (2 L) and water (2 L). The pH was adjusted to 12
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Anal ysis: Cal cul ated for C13H21N502S CHA4G3S: %C, 41.26; %1, 6.18;, W\,
17.19; Found: %C, 41.36; 9%, 6.35; 9%\, 17.32. 'H NNR(Brukerg@@'(A‘fNAﬁﬁ,

DVSO-d < , 1L H, 7.81 (s, 2 , (.18 (t, J=5.6 ' , 4.36
o WOSRITos' o) Doy 1) o 1y 2les (s 3. BT

(t, J=8. 3.09 (q, J=6.2 Hz, 2 H), 2.93 (s, 3 H), 2.42
(s, 6 H, 2.36 (s, 3 H, 1.90 (p, J=8.1 Hz, 2 H. M5(C) me 408 (MH)..
Exanpl e 13 20

N (13- [ 4- a@itA 0% o hy aRidie! shd Ghe/ mibteGRIMA! stibred ifoi SPmeidesSThERYgAnE N-1- Y1 ]
propyl } nethanesul fonam de Part A 25 Using the general nethod of Exanple 12
Part D, aPlppe vab prpasasedtdriedl oyer magnesiyn sylfate and then concentrated under reduced

Beanpi o 3o FHOTEGE® ihs B S Bco Pl a0 e BBl O Tl 55

ol ) . TheyridikeleTHs pebeslure was regratidederal fidedioqhtboide 68 BhosreAdutyl 39nd wat er
(2 Q The pH was adjusted to 12 54 3 0 MW 2006 WO 03/00 1 1 7
PCT/ 1S02/ Edmxymeliybnd, Babimebai-drabeperyo i dmidaza4 relmridinalwlneepyloathamate f or 30

m nut es. ;’?_ebr%%gﬁj c phase was separated, dried over magnesi um sul fate and
then conc®ntrated-under reduced pressure. The residue was diluted with
hept ane apgtBhen concentrated to renove residual pyridine. This procedure

was repeated several times to provide 64. Srﬁg of tert-butyl 3-[2 5
(et hoxynet hyl )Aeznmrum@tcwe-(éﬂ*ggbwwwmwl -aeshoxymedyby ¢.7dlimethyl 4 pr opyl ca

5> ?rzm E ot h@iey“?% {%%@P’E?ﬂ;{[‘&S%gﬁx{@if?j‘%liﬁr%%@%&ﬁ&@ (8568 %7 ARthif Lk buty!

phenoxy- | tbmbinethine] 2 LT sk pThe dedk df-tie Fipskopyd staffedwithe wabofQRper; toéismmol )
were 10 conmbined in,a 2 L flask. The neck of the flask was stuffed with a

wad of papf reacHEm Bixture s heaied MO HIRLAE! WES It henrhi The Bertion mitere 150C
for 27 hopr s, ot b %%ﬁt'o\%lglsb%qigégﬁegaaeﬁ?esaﬁ thé’mﬁgﬁt%%la%g% %n?iﬁé‘ hent

t enperature and then p 'n"an i ce m hydr oxi de was
added unt Amridigurp Hydeaedeweslasldddedadiilie pyideactiedd 1 ( S08unmBgiroade e3D%®Nkad t he

PR T ea(:he.':ctjdd%:d4 llnt-l-ilhtlele rpeHSrlélaétieggMP r’l“eh%irgsiutlt?r}gepr\évgils)it;tg (‘)Jilia{;}tiseocliatfl:3 b; ifilltgarti?);[l iagdn thae?ld then

15 dissolved in chloroform (4 L). The chloroform solution was divided into two portions and
each was washed with saturated potassium carbonate (2 x 2 L). The organics were
combined, dried over magnesium sulfate and then concentrated under reduced pressure to
provide 30.3 g of crude product. This material was slurried with methyl acetate to provide
13.7 g of N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-

20 yljpropyl}acetamide as a gray solid, m.p. 161.8-162.3°C
Analysis: Calculated for Ci16HasNsOa: %C, 60.17; %H, 7.89; %N, 21.93; Found: %C,
59.97; %H, 7.70; %N, 22.19.
'H NMR (Bruker 300 MHz, CHCls-d) §4.91 (s, 2 H), 4.73 (s, 2 H), 4.43 (t, J=8.1 Hz; 2 -
H), 3.59 (q, J=6.8 Hz, 2 H), 2.81 (t, J=6.8 Hz, 2 H), 2.47 (5, 3 H), 2.45 (5, 3 H), 1.94 (p,

25 J=8.1Hz, 2 H), 1.22 (t, ]=6.8 Hz, 3 H), 1.08 (s, 2 H).
MS(CI) m/e 278 (M+H).

Part C
Using the general method of Example 12 Part F, N-{3-[4-amino-2-(ethoxymethyl)-
30 6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl]propyl jacetamide (13.14 g, 4.1 mmol) was
hydrolyzed and purified to provide 10.81 g of 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-
dimethyl-1H-imidazo[4,5-c]pyridin-4-amine as a brown solid, m.p. 126.8-127.2°C.
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15 dissolved in chloroform (4 L). The chl orof orm sol uti on was dlcﬁfpgd@(g into
two portions and each was washed with saturated potassium cab BAHat (2 x 2
L). The or(gani_cs. were conbi ned, dried over magnesi um sul f?/tg 2(’;}Bﬁg,,then
concent r %EWEAHEr reduced pressure to provide 30.3 g of PEIIRE B 8auct .
This material was slurried with nethyl acetate to provide 13.7 g of N {
3-[ 4- am no- 2- (et hoxynet hyl ) -6, 7-di net hyl -1 H-i m dazo[ 4, 5-c] pyridin-1 20

yl ] propyl Apgel amigiaasd ?orcmguoﬁgb! 6,C,Hot2; %k, $36:55N355 AnakyalsacCal cul at ed
for CL6H25N502: %C, 60.17; 94, 7.89; 9N, -" 1.93; Found: 9, 59.97; 9,
7.70; 9N,6029; 79, 8.B8:NRN, EBBdker 300 MHz, CHC13-d) 6 4.91 (s, 2 H, 4.73 (s,
2 H), 4.}3 (Ié’ J=8.1 Hz; 2 H), 3.59 (g, J=6.8 Hz, 2 H), 2.81 (t, J=6.8 Hz,
2 H, 2 7m( , 3 H, 2.45 (s, 3 H, 1.94 (p, 25 J=8.1 Hz, 2 H), 1.22 (t,
J=6.8 Hz, 3 Hysidg 88 deteral mdthodMeERbinpd €2 B8 amiR \gsing the
general net hod of°Exaér$%I e 12 hPart F, Iﬁ-(S-[4- g(mmr:(g? 2-(2%%8%)/rret hyl)- 30

6, 7-di net(hthbxywethy)caz-dimetbyke | Byimidhizol415-¢]pypidopdiamne 60 gc3.¢ tBndiivgs 4. 1

nmol ) was__ hydr z an urified to pravi 10,81 f .

T3 am MSSREDY Pt aBRlRTRL ey fSe b hrBvde 087 £ O R Hdimino-o-

di met hyl } ﬁokﬁﬂn&ﬁ?}i&ﬁ@iﬁk I-i Alifnda-a8, He idﬁx—@fﬂ@'x\%ﬁﬁ!Ih&haﬁEsﬁlfonamide

126. 8-127. 2C. 55 0 MAY 2006 WO 03/050117 PCT/ 11 S0Z/° 18220 Anal ysi s:

Cal cul at ed ahoff WhitediE01.p.9823. 622K C.o4d, 8.36; 9N, 25.25; Found: %C, 60. 49;

1 0o it Calgat For CaiNG8,d: Wi I5085 Yert 7 080 5n! 107767 FBusa: Yot @
(et foxy mejod: 18, o8k Rt 0y k7] H i mi dazo[ 4, 5-c] pyridin-4-anine (1.00 g, 3.6

mol ) was reacted wth nethanesul fonyl chloride to provide 0.67 g of

N- { 3- [ 4- aHi NBIR(Bruker 300 MHz, DMSO-ds) 8 7.18 (t, J=5.6 Hz, 1 H), 5.74 (s, 2 H), 4.64 (s, 2

(et hoxy hyl )- 6. 7 trimethyl -1 Himdazo[ 4, 5- ridin-1-yl]propyl)

ot hanse 101 b des 1 2k o [ SBe1 41 BB a2 8ol BE 290 sl 3 0.

Cal cul at r 54 1%, (,DfL.6P1i1,% 7 . V& . 4Qjy Found: %C, 10
RIS D VR IR TR S0 (e S Bl 8D,

50. 44; %, ( Bruker 300 S 7.18 (t,
J=5.6 Hz M) m/&334(NMsH)2 H), 4.64 (s, 2
15
Example 14

N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-
yilbutyl }methanesulfonamide
NH,

NN
N

.

NH
O=?=0

20

Part A

Propanenitrile (120 mL) was added to malonyl dichloride (100 g) and the reaction

mixture was stirred under nitrogen for 24 hours. Dioxane (200 mL) was added. The

resulting solid was isolated by filtration, washed with water and suction dried. It was
25 dissolved in methanol (~75 mL) and then combined with dioxane (300 mL). The reaction

volume was reduced under reduced pressure until a thick precipitate formed. The
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H, 4.33 (t, J=8.1 Hz, 2 H, 3.53 (q, J=7.5 Hz, 2 H, 3.06 (q, J=6.2 Hz
H, 2.91 (s, 3 H, 2.39 (s, 3 H, 2.31 (s, 3 H, 1.92 (p, J3d MAHR 2
1.14 (t, J=6,8 3 H. M5(Cl) me 356 (MrH). 15 Exanple,

4-[4-am ‘-’g‘”?"" oxymet hyl ) - 7- met hyl - | Hi mi dazo[ 4, 5- c] pyrléﬁﬂd-g-)%lisn‘]]b

met hanesul fonamde NH2Z N NH O=S=0O 20 Part A Propanenitrile (120 niL) was
added to mal onyl dichloride (100 g) and the reaction mxture was stirred

under ni tfeo@6ng bedcipthtd@bs ﬁolaEadwyeﬂﬂ&a(l&O Qvazhed wah deskdael andhe drie@sy! ti ng
solid was isol ated by filtration, washed with water and suction dried. It

was 25 di BeBidgdd 4 & ohechinett lzywy@neémd khenidigndparelydipetiomidensane (300

The- f'&fcgélgp vol ume was reduced under reduced pressure until a thick
preC| pitate Tornmed. The 56 3 0 MAY 200b WO 113/050117 PCT/ 0s02/ 18220

resul ti ngPptBcipitate was i soI ated by filtration, washed with di oxane, and
air dried'to growde 64.4 g of 60h|oro4hdrg%t5 rrethl-ll—l—pyr|d|n20ne
hydr échl ori de T&OFOﬁThi@OébﬁrlaﬂhﬂaFH-IHHS‘HBQGHP yeroghlpyde th)svatet hyl - |

H pyri di nd@so(PYrE% BYAIRGOLARIES 0P F whlie BSlindinSRaLy Bl RisiliLi i & Akd (325

) while coo |nan|ce"b Nitric rop W se over a
peri od ofd®p xm'mmﬁaza pefiibé of 8Qatinmns. NThd reteti mamiahe wmw dllbwed to !Ftll'ffo aran
addi ti Onalddlt?onml %I trrianfslutzeisn gn trl;grrll 1tI \Efasm%%lré%lollle{oege Iwg%e? (ﬁ i()a %ﬁé %gul%%o L). The
resul ting* p g
precipitate was isolated by filtration, washed with water and then dried to provide 42.5 g
10 of 6-chloro-4-hydroxy-5-methyl-3-nitro-1H-pyridin-2-one as a light yellow solid.
Part C
Triethylamine (102 ml., 742 mmol) was added to a cooled (ice bath) mixture of 6-
chloro-4-hydroxy-5-methyl-3-nitro- 1 H-pyridin-2-one (50.6 g, 247 mmol) and anhydrous
dichloromethane (1800 mL). Trifluoromethanesulfonic anhydride (83.2 ml., 495 mmol)
15 was added dropwise over a period of 45 minutes. After 1 hour, tert-butyl 4-
aminobutylcarbamate (51.2 g, 272 mmol) was added over period of 20 minutes. The
reaction was allowed to warm to ambient temperature overnight. The reaction mixture
was washed with water (4 x 1 L), dried over magnesium sulfate, and then concentrated
under reduced pressure to provide an orange oil. The oil was purified by chromatography
20 {1100 mL of silica gel eluting with 50/50 ethyl acetate/hexanes to provide 93.5g 4-({4-
[(tert-butoxycarbonyl)amino]butyl }amino)-6-chloro-5-methyl-3-nitropyridin-2-yi
trifluoromethanesulfonate as a yellow oil.
Part D
The crude product from Part C was combined with toluene (2 L), triethylamine
25 (25.4 mL), and dibenzylamine (35.5 mL) and heated at reflux for 1 hour. The reaction
mixture was allowed to cool to ambient temperature, washed with water (4 x 1 L) and
brine (200 mL), dried over magnesium sulfate and then concentrated under reduced
pressure to provide 100 g of an orange oil. A portion (70 g) was purified by column
chromatography (1200 ml of silica gel eluting with 20/80 ethyl acetate/hexanes) to
30 provide 52 g of tert-butyl 4-{[2-chloro-6-(dibenzylamino)-3-methyl-5-nitropyridin-4-

yl]Jamino }butylcarbamate as a light yellow oil.
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precipitate was isolated by filtration, washed with water and thgp ﬂél ed to
provide 42.5 g 10 of 6-chl oro-4-hydroxy-5-net hyI-3-nitro-1I—|—pM}M ?{1 -one as.

a light _ olid. Part C Triethylam ne (102 nL, 742 added to
a cool eay(ﬂdé@wblzt h) mixture of 6- PO Rlsh2 B30

chl or o- 4- hydr oxy-5-net hyl -3-nitro-1 H pyridi n-2-one (50.6 g, 247 mmol) and
anhydrous dichl oronet hane (1800 niL). Trifl uoronethanesul foni c anhydri de
(83.2 mpaf5 mmol) 15 was added dropwi se over a period of 45 m nutes.
After 1 hour, tert-butyl 4 am nobutylcarbamate (51.2 g, 272 mmol) was added
over peri od 050@Oﬂrﬁmegﬁkl.dc'(ﬂé0 g E6tmmalwes S&?Wh\ﬁédef ® awalutianofanbi ent

o s éds b ees o s
U ar BBl SRR 1020 La o kB an IRBABLLE ref S o™ |

pr essur embdtdd :03616teorddk 1oF g 40{ [-chldte-idibataglapuhd)f3-adby-chitopptdgr aphy 20
(1100 nL of silica gel eluting with 50/50 ethyl acetate/hexanes toSprovi de
93. Bg 4-4-vHamjnalbptylensbasae 63-Boayl-§ ammel) Bissglved in a mixture of methanol (2

am no) - 6- chl - - 370 | din-2-vl i flyor. anesul fonate as a
vel 1ow o) o dieRigTiRgape o8 b DR AUl s sealilin BT SORAACS T ol tiene

(2 L), tbirebyutldanome g)dms Rl adllgd. Anet 30 Henas @alyRs Hydhebpeddrnande heat ed
at reflux for 1 hour. The reaction mxture was allowed to cool to anbient

t enper at ¥add chrgerseprapivhindispief that the reagjorgwas capplgts. (Thegeastipn v isededver
magnesi u d - der C [ t 9. provide
T b LA TR e ORI QLR U T LA SR .

chiomat ogaatpitymi(xt@ed wite &fmishéd ol Gedre@thrbglyga Wykhof2A04180@ iRy hid. The
acet at e/ hexanes) to 30 provide 52 g of tert-butyl 4-{ o
[ 2- chl or Bit@te Wirasssd hraned o rdugef ﬁ[gwa gel ang tlagpiee a3 wepshed with 50/50

yl ] am no}.hut v| Li |1 ' 7 3. Y 2006 _\\O 03/0, 0117
bor Uso oSS ahRRARE Gad Fp o ‘ﬁé‘%égwfg‘kljﬁﬁdg{“d eANRl e Do y
added t opraviiel4at3 @of Qﬁf-blnylcd@H—:Irﬁﬁ@%-@hlbsteﬁﬁibahy;dﬁ:ﬁt@)(Sqnétﬁy@?/ria;n% ol )
in methanol (75 mL). After 15 mnutes_ a solution of tert-butyl 4-{
[ 2- chl or¥isnipglyeREypbamatees adight brpyn olnj t r opyridin 5
4- ){%] amlg%gutyl carbamate (3.25 g, 5.87 mmvpl) dissolved in a m xture of
met hanol

Triethylamine (12.2 mL) was added to a chilled (0°C) solution of the material from

Part E in dichloromethane (300 mL). A solution of ethoxyacetyl chioride (10.8 g) in
dichloromethane (100 mL) was added via an addition funnel. The reaction was allowed to
warm to ambient temperature overnight. Analysis indicated that some starting material

20 remained so 0.2 eq of the acid chloride was added. After 1 hour the reaction mixture was
washed with water (3 x 500 mL), dried over magnesium sulfate and then concentrated
under reduced pressure to prbvide tert-butyl 4-{{2-chloro-6-(dibenzylamino)-5-(2-
ethxoyacetylamino)-3-methylpyridin-4-ylJamino } butylcarbamate as a brown oil. The 0il
was dissolved in pyridine (300 mL). Pyridine hydrochloride (40 g) was added and the

25 reaction mixture was heated at reflux for 4 hours. The reaction mixture was allowed to
cool to ambient temperature and then it was concentrated under reduced pressure. The
residue was.dissolved in ethyl acetate (500 mL) and washed with water (500 mL). An
emulsion formed and was cleared by adding sodium chloride to the aqueous layer. The
organic layer was dried over magnesium sulfate and concentrated under reduced pressure

30 to provide 52.1 g of a dark brown oil. This oil was purified by chromatography (silica gel
eluting with 30/70 ethyl acetate/hexanes) to provide 24.8 g of terz-butyl 4-[6-chloro-4-
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m.) and di chl oronet hane (20 nL) was added to the reaction m ﬁ@ﬁ U’ﬁﬁdi um
borohydride (0.93 g) was slowy added. After 30 m nutes analﬁ I))?' i gh

per f or e | jqyid chromatography indicated that the re ' conpl et e.
The reac i&H"ﬁgﬂyscal ed up to 48.7 g of the starting na?lgﬂ"gg"zwg?%‘?g t he
sanme conditions. The small and | arge scale 10 reaction m xtures were

conbi ned and filtered through a |ayer of Celite(r)Ofilter aid. The
filtrat e (WBenARasiad)-bERLin@hpl) WOmefhyb il Hiigad 84,30 pyd#n Bl ug was washed

wi th 50/ éo di chl or%)rrle(t haﬁ%?rret anol . yThe fil tl‘é[lt gqu\%s coﬁcent rated under
reduced pileswinesbamate ay plighigrelewdiy of tent-butyl

4-{[ 3-am -&-chl or o- 4- (di benzyl ar ni no) - 5- net hyl pyri di n- 4-

yl ] am no}butyl carbanate as a light brown oil. 15 Part F Triethylam ne (12.2
m.) was added Trdlveredetid fuid ((B0)mEpivas hddedaivet Hperi®d 6fF i Pidutedd akailledE i n

di chl oronet hane (300 nlL). A solution of ethoxyacetyl chloride (10.8 g) in

di ¢l or oD seludon obtherpitesigl Sromg Kad Finlichioramethang ﬁgQthM Thergactia®act i on was

allowed ta_ warmto anpient te at yre qverni ght. Anal visis .i ndi cated that
2ore. st artingE e el Bosh} ol TRl Bld i 9B oPCiraliniRL RO RS adaed.
After 1 hoghedidiR wadsiHitthetbéiwted digloronReae (300 M1 YasE10%odurP0 M), dried
over magnesium sul fate and then concentrated under reduced pressure to

provi de thedroxidgt($P0 mL){ The base layes-veasedipetnd itrdieldprometimne (x 2). The

oi 1. Yo cbEaRapte T UBY R Packeb a8 dnlthe RERRERENTRET o1 Ve (a0

g) MRS adeRdedp@sidie tofrobiRie atirewn BilX The @ilwess dissated idisopRipasd (100 md)hour s.
The reaction mxture was allowed to cool to anbient tenperature and then it

was conc@nd fhensgmbinsdiwiiedliad gofpl Mshygrechlamigacid isdigthy! other. Riedwbether i n
t hyl . 1 h ) . ' f d
S AT e T

| ayer wagilgdtdadwasted wittgeher and diledfin b @aauin 6 0OCABOPG 0w emikhd 65 proeiiiec ed
pressure 30 tofprovi de 52.1 g of a dark brown oil. This oil was purified by
¢

chr omat odd ddtgef(the hydracidetide saltnfitheydesited paBlupbases white salisk akhs/splistamses) to
br oyl de 248, 0o Gf wheF LzoB i), cdinb el Wit Bathu BarBofuul S SO0 G QAP0 17
(di benzylvani diehloRniehdneXy NE0DYHY.). TFireatombinddesitniciiaret 4riéd 6¥apydgdedintn-

yl ] butyl carbamate as a |ight yellow oil. .
sulfate and then concentrated under reduced pressure to provide 10.2 g of 1-(4-

aminobutyl)-N,N-dibenzyl-6-chloro-2-(ethoxymethyl)-7-methyl- 1 H-imidazo{4,5-
¢]pyridin-4-amine as a clear oil.

20 Part H

Under a nitrogen atmosphere, ammonium formate (13.7 g) was added to a mixture

of 10% palladium on carbon (10 g} and ethanol (200 mL). The material from Part H was
dissolved in a mixture of hot ethanol (600 mL) and methanol (400 mL) and then added-to
the reaction mixture. The reaction mixture was heated at reflux for 4 hours and then

25 allowed to cool to ambient temperature overnight. Analysis indicated that the reaction
was only about one half complete so catalyst (5 g) and ammonium formate (5 g) were
added and the reaction mixture was heated at reflux for 4 hours. The reaction mixture was
allowed to cool to ambient temperature and then it was filtered through a layer of Celite®
filter aid. The filter cake was washed with 50/50 ethanol/methanol (1 L). The solvents

30 were removed under reduced pressure to provide a clear oil. The oil was partitioned
between dichloromethane (500 mL) and 10% sodium hydroxide (200 mL.). The aqueous

layer was extracted with dichloromethane. The combined organic layers were dried over
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Part G Trifluoroacetic acid (160 nL) was added over a period of 15 m nut es

toachilled 5 (0) solution of the material fromPart F in dj gnet hane
(500 ni)., The re_iactlon m xture was allowed to stir overnll%]h % en it was
concent r%?é’d’"l? Yer reduced pressure. The residue was par WYY dzzﬁet ween

di chl oronet hane (500 nlL) and 10% sodi um hydroxide (500 nlL). The base | ayer
was extracted with dichloronethane (x 2). The conbined organics were dried

over Wﬁgf}{ﬁ%ﬁéﬁﬂrﬁk{lﬂ Al %he fn EBE&H&@&Q%HE?I&EGC&&%%SGPCQO ﬁ%@i?@g 8@ Slur eto

provi de a brown ol I I ssol ve I"'sopr opa and
then co n&-mdohuuyﬁ-mrietMyMethyIWhycthyb bHamidazaf4,b-cipyrdiire d aptine ameclcaﬂ et hyl

et her added 0 the mxture. The resulting precipitate
was |sol‘§?§’dﬂ%{5’mf“iﬁ ﬁmf ‘W th ether and dried in a vacuum oven at
80C overpjgpt to provide 11. 25 g of the hydrochloride salt of the desired

product as a white solid. The solid was 15 dissolved in water (200 nli),
conbi ned w t hMetithnesulfoaybaratide (415) gyas added divpwisexd nanixeade oﬁm’l{(m

di chl h h d
oneat GRS AT i eroaeey i 3 ey L Uitz S By e (2 Fob-bh ovi de
10.2 g Oﬁmgoiiﬂrletgflg.\)ﬂ/ﬁ?iﬁ;flﬁ@mﬂ %dhﬁﬁ&@m @nﬁmt@ﬁﬂﬁzs(ﬂ?wm&*?&méﬂtxvaz net hyl -

| H-i m dazol 4, 5- i n-4-am ne as clear oil. 20 Part H Under a nitrogen
at nospheregovadmpdaraedifcod petseur 13 pﬂ)vg:)e wa@l aﬂhl@dll was dissobed irel 0%K0dioss

b i sRoRaE FAnt el kxR Plashorm oo kT et Fbined SRSt )

angqlot henyafdritdiRer ﬁmﬁ%nésﬁﬁa@&ﬁl@ﬁe th@h‘éh%ond%@rafe@%ﬁb%dﬁ%éﬁtﬂiéﬁm\é’% heated at
reflux for 4 hours and then 25 allowed to cool to anbient ‘tenperature :

over ni ghprovitlaal aear oili ddie el was purdtedttiyecolemp chromategraplynisificalgel gluigng hal f

| et f dded, and th
" eact  on PRl it T PPt b 6 bl B BaTe SR B o e
al I oned &wersigRd urider dauLt 80?@@@?_ Vide0.3n g df NeN4[4-aniiso -ﬁl(leﬂlakﬁﬂeﬂangJgh a
| ayer of Celite(r) filter aid. The filter cake was washed with 50/50

et hanol / methlybhHimidazQ{4, Fedpisiliné il jousyl } methenesaiforauidend ewhitdobddmpr. essur e
rovi Pén@# ar oil. The oil was partitioned between dichloronethane
(5&) m.) o sodi um hydroxide (200 nL). The aqueous |ayer was extracted

wi th di cghayaeRtfianged FheC SATN05S: BCY30i69; LAY & ¢, WRY &1 90, FdulY-e5 o9
50.51; %H, 6.91; %N, 19.49.

Examples 15 - 30
20 Part A
A suspension of 5,6-dimethyl-3-nitropyridine-2,4-diol (14.87 g) in phosphorous

oxychloride (150 mL) was heated at reflux for 2 hours. Excess phosphorous oxychloride
was removed by distillation. The residue was dissolved in water, neutralized with
ammonium hydroxide, and extracted twice with ethyl acetate. The organics were

25 combined, washed with brine, dried over sodium sulfate and then concentrated under
reduced pressure. The residue was slurried with boiling hexane and then filtered while
hot. The filtrate was chilled. The resulting precipitate was isolated by filtration and air
dried to provide 6.8 g of 2,4-dichloro-5,6-dimethyl-3-nitropyridine as a white powder.
Part B

30 A solution of zert-butyl 4-aminobutylcarbamate (8.52 g, 45.24 mmol) in N,N-
dimethylformamide was added to a solution of 2,4-dichloro-5,6-dimethyl-3-nitropyridine
(10.00 g, 45.24 mmol) and triethylamine (12.6 mL, 90.5 mmol) in N,N- |
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3 0 MAY 2006 WO 03/050117 PCT/ US02/ 18220 magnesi um sul fate and tmﬁrmﬁ
concentrated under reduced pressure to provide 4.30 g of 1- 301

(4-am now(.)q‘?lslﬂimﬁz( et hoxymet hyl ) - 7-net hyl -1 Hi m dazo[ 4, 5- C;(Pﬁfgg&h@zz% am ne as

a clear h partially solidified on standing. Part

Met hanesul fonyl chloride (4 eq) was added dropwise to a m xture of 1-(4-,

am nobutyl ) - 2- (et hoxymet hyl ) - 7-met hyl -1 Hi m dazo[ 4, 5-c] pyri di n-4-am ne (2.25
g, 5 11 gEhylfordan@idE3hng THOredctHtn midue wikRtired BdealhP i e (225 nl) .

The solvent was renoved under reduced pressure to provide an oil. The oil
was di ssebnasdtrated nodergednaghpresyercodihg aesidwowan partitiened drtwesotveaenantlh

chl or of or 3 x .30 . The conbi.ned tracts 10 were dried, over gnesi um
sul fate 5%‘ f“f?é%e‘cg%%iéa?ﬂia Pataa Sfﬁ?ﬂaet?gﬂcgﬁl eagu%oru D &% SQU?)CE%WHS egg'gl ear

oi | . The agdthteWdSie PHifanids &ebrb¥orabingdw &she® WathGgine Y tiehi dohEcht@®dd widuE i ng Wi th
90/ 10 di chl oronet hane/ met hanol ) to _provide a white solid. This material was

driéd ovdugpdpresARR ko Prodids @rhrawvn RO reddys: ckhigmatpriphwas priffed{by. flashani no

2- (et hox - 7- - e . .

et byl -1 Ry €00 i slsh ey clofig i mich A0%R.SY Srelate B Psens A ¢ o

sol i d, migen indrPaslnBtht épddieAial §%i fid thed ©UlsThad previdéd.3 HSMNekddhtyl #(2-50. 69;
o, 7.09; 9N, 19.70; Found: 9%, 50.51; 9%, 6.91; 9%\, 19.49. Exanples 15 -
30 20 Parchlop-AbsdimsidBontrepyrslin-ddylamimplbutylearbarage as aivelbow salidii ol (14. 87 g)
in phosp?,gltt s oxychloride (150 nL) was heated at reflux for 2 hours.
Excess phosphorous oxychloride was renoved by distillation. The residue was
di sigol ved i n Ratssl (21641l 20.0¢ atnol) as addsdoniaalil welenxpeatiod ofn eixtteacd ed
twice with ethyl acetate. The organics were 25 conbi ned, washed with brine,

dried ovésuspsatgnrsidiundyarde (haf sotcbmmolt Bdlighme(24 pddudda aclieaure. The
residue yagied ﬁlﬁ{ el bRt Rr20MHinl X M0 AP thatdd &l bl ﬁag{ gSveag’%Eg@q ?ﬁ)t . The

filtrate was c . The resulting precipitate was 1S ration
and air sdlid. €Thed reagionunikturd wahsgtiotd 3t 80°dl fohR Grdayb afid dhenalldbwéd & gviol toopyri di ne
as a white powder. Part B 30 A solution of ten-butyl 4-am nobutyl carbamate
(8.52 g, ambiepytepmpsratue pvggmight. The diglyme was removed under reduced pressure to
15 provide an oily residue. The residue was combined with cold water and allowed to stir
overnight. Ethyl acetate was added and the layers were separated. The aqueous layer was
extracted with ethyl acetate. The organics were combined, washed with water and brine,
dried over sodium sulfate and then concentrated under reduced pressure to provide a black
oil. This material was purified by flash chromatography (400 mL silica gel eluting with
20 25% ethyl acetate in hexanes) to provide 7.1 g of rert-butyl 4-[(2,3-dimethyl-5-nitro-6-
phenoxypyridin-4-yl)aminoJbutylcarbamate as an orange oil which later solidified.
Part D
A solution of rert-butyl 4-[(2,3-dimethyl-5-nitro-6-phenoxypyridin-4- j -
yl)amino]butylcarbamate (7.32 g, 17.00 mmol) in a mixture of toluene (150 mL) and
25 isopropanol (10 mL) was combined with a slurry of 10% palladium on carbon in toluene.
The mixture was place under hydrogen pressure on a Parr apparatus for 24 hours.
Additional catalyst was added at 1.5 hours (2.2 g) and 3 hours (3 g). The reaction mixture
was filtered through a layer of Celite® filter agent to remove the catalyst. The layer of
filter agent was washed with ethanol (1 L), ethanol/methanol (1 L), and methanol (1 L).

30 The filtrate was concentrated under reduced pressure. The residue was combined with

dichloromethane and heptane and then concentrated under reduced pressure to provide
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di met hyl f ormam de was added to a sol ution of

2,4-dichloro-5,6-dinethyl-3-nitropyridine (10.00 g, 45.24 I o
triethyl am ng 1_}2. 6 mL, 90.5 mml) in NN 60 3 0 MAY ZOOGPC\QER@% lﬁgglﬂ

PCT/ US02Y Q4% ﬂ)(lhl met hyl formam de (320 nL). The reaction mXturée was stirred
overni ght and then concentrated under reduced pressure. The residue was
partitioned between water and ethyl acetate. The |ayers were separated and

t he aque@usg@ﬂr@f:-amﬁ 43E(Bfaﬁﬁhsii,@Hﬁﬁbtﬁil@bhe@ﬁ?ﬁﬁ{cﬁn—ﬂhe organi cs were
conbi ned, washed with brine and then concentrated under 5 reduced pressure
t o provi dbamingdlwplcaibamateeasi pidledgyiprowngllewiall. was purified by flash
chromat o r&&%y (400 nm. silica gel, eluting initially with 10% ethyl acetate
in hexand? then increasing the gradient to 15% and then to 25% to

provide 8.1 gméthbeyrhetByl atktafe (X2 mL, 16.93 n_lmolf and p?/ridinc hydrochtoride (0.037
chl oro-5, 6-di net hyl -3-nitropyri di n-4-%lm) am no] butyl carbanmate as a yel |l ow
(+4

sol idd. P&r €383 rongiheiges added 164 selution obthe mpasenial\fegsn Bad d¥ingtolugne 612 ver a

i od i: i di drid . . I
" or gl yrf (et Rk Sp nlRE RSB e R R Ao 8P il i oo

t hen t he tdmpeedtuft) oviersightPalte rBadtidn it was cancenthied undétarefifiRa iprdBurdiankur €
was stirred at 80C for 2.5 days and then allowed to cool to anbient

t enper at Hicd B/ Esidug Rtas twire coiiiigadewifi tolyensrnd ¢onsraarptede dile sepulineseilivas t o 15
g AL _ . ( . .
o Dowa ERoBURYi by Sul 5 SRl SO S b e 3

seqdar at edverlihggrasiuansidfateymel themsoncentritad hedbruedute plegbura eepmivile S3Eg ©F gani cs
wer e conbi ned, washed with water and brine dried over_ sodium sul fate and

h
then conéafbbi &40.drilimethybdahenopy-&HsiHdazold. frednyrishin-4 - W) bagrcarbamate phiag

mat eri al middediahy:gl ash chromat ography (400 nL silica gel eluting
with 20 5@@?2%#‘*&’2@%@%‘%&' n hexanes) to provide 7.1 g of tert-butyl

4-1(2, 3- @arr® hyl - 5-ni tro-6- phenoxypyri di n-4-yl)am no] butyl carbamate as an
orange oil which later soljdified. Part, D A solution of tert-putyl
4-[ (2, 3- di met Hye maerial fonsPak Enuas sopingdhwith apymonivm areateyf ¢ & Bearfibe (7.32

s conbieq i TR BB b 4l D T e TneRieich Bl R e ™
m xture Wwas wataraad uddgekd ny gHo@ewith 1 eZssodimnohydrokiaer Tappasiatolatibwwa®4 hours.
extracted with chloroform (x 9). The basic layer was treated with solid sodium chloride
and then extracted with chloroform. The organics were combined, dried over sodium
sulfate and then concentrated under reduced pressure to provide a yellowish solid. The
20 solid was dissolved in a mixture of chloroform and methanol and then combined with 50
mL of IN hydrochloric acid in diethyl ether. The solvents were removed and the resulting
oil was dissolved in water. This solution was extracted with dichloromethane (x 3), made
basic (pH 10) with 50% sodium hydroxide, and then extracted with chloroform (x 3). -
Sodium chloride was added to the aqueous solution and it was extracted with chloroform
25 (x 3). The organics were combined, dried over sodium sulfate and concentrated under
reduced pressure to provide a yellow solid. This solid was recrystallized from ethanol to
provide 2.62 g of a solid. A portion (500 mg) was dissolved in methanol, concentrated
under reduced pressure and then dried in a vacuum oven at 70°C over the weekend to
provide 0.46 g of N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
30 yl)butyl]acetamide as a solid, m.p. 217-219°C.
Analysis: Calculated for Cj4H»NsO: %C, 61.07; %H, 7.69; %N, 25.43; Found: %C,

60.87; %H, 7.75; %N, 25.43.
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Addi tional catalyst was added at 1.5 hours (2.2 g) and 3 hours mau The
reaction nmixture was filtered through a |ayer of Celite(r)O¥PI ggent to
renove the catalyst. The layer of filter agent was washe i anol (1
L), et ha¥f9¥ElHdnol (1 L), and methanol (1 Q 30 The fi |€?ﬁt’§‘%§é&
concentrated under reduced pressure. The residue was conbined with .

di chl or onet hane and heptane and then concentrated under reduced pressure to
provi de 6, M® 03/ 050117 6.17 g of tert-butyl

4-[ (3-am no- 5, 6-di net hyl - 2- phenoxypyri di n-4- yl)am no] butyl carbamate as a

sl udgy brown y&lsbhmoniofN -{Aald+anging-6/ -Nime thpio - Paidaz o802 L [pgadia- Bi et hoxymnet hyl

e e b ligereanas Carl e S hyBEh R e P M Phstrletytn A lligk shebe (75

n) . The haakdatQNaoBtO G ARGt FEROAS Bhe FabliohmiRliredvROMbSeaRScddIee al | oned
to cool to anbi ent terrperature overnlgt The reaction m xture was

conc®&nt r aimgldenirieiapemtuk aretithpn édtsredao aamlovet dngrpartimiates i Theefilwate wasimadec onbi ned

Chl or of or R eBRHA] N % St Saressth H BFEar bl it CWRGRoi(x OF M. ar e
10 over 5”%%§&§silh'¥er%ﬂsfcﬁﬁt%uﬁé&%&th§dﬁuﬁﬁ@ﬁﬁrﬁ*ﬁd&%ﬁ@d} 4HadBEn ERFHERGvR] essure to

provi de 5. tert-b
4- (6, 7- diMrhidmﬂxweﬂ"bﬂwgaHerwanampwpsd c,v]fpiamil wiith b:tmyl Jrimdtopecsodbamat e as a
very thi ck solid ri E .The mat er rt s conbi ned
Wt anmoniinad e dotgomteisd Fides Fafpg FRREre RerpliBE 1B «aE3 and heat ed
at 1§0C f@mnaﬂ;tggm&dlﬂét Byll BGhidAdo | Kt Wy AdMASaiRie €d i nto water and
adjusted to pH with 10% sodi um hydroxi de. The basic sol uti on was
extract edPami dih chl oroform (x 9). The basic |ayer was treated with solid
sodi um chl ori and then. extract with chloragform, T ani
conbined.  dr | oo PR bt tat?t N b SRR T SN
pressure a;pﬁrtﬁﬁﬁw sﬁ'ﬂoﬁy}y&ﬂlérﬂw é.fi Wik adliBe 12 t8otube cm&nﬁtg&wmm afny-a

o

m Xt ure chl or of or m and rret and then conbined with 50 nL of IN

hydr ochl dftasniaehuyh®, tiseatyl- H{ﬂ@tdazqiﬁé eleyudint b amined2p are) ve ehlaredonnin 65
res #t' ”?TmE{. ane"\%&t oI ééaga%eh Ind BLE Dlacd@ bR a 3R AP Am¥RS: EXbLEARLED W th

di chforo
overnight. The solvent was removed by vacuum centrifugation. The residue was purified

by prep HPLC using the method described above to provide the trifluoroacetate salt of the
desired compound. The table below shows the structure of the free base and the observed

accurate mass (m + H).

20
NH,
IS
Z N
0
Hl\(') ,S\R1
Example R, Accurate Mass (obs.)
Number
15 ethyl 326.1660
16 1-methylethyl 340.1825
17 butyl 354.1982
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basic (
(x 3).
extract
sodi um
sol i d.
solid.

pH 10) with 50% sodi um hydr oxi de, and then extracted m%hqaqnmmroform
" Sodiumchloride was added to the aqueous solution a -|At was

ed with chloroform?25 (x 3). The organics were conhi i ed over
0 138"y concentrated under reduced pressure F?r@fsg%’ﬂ éba yel | ow
This solid was recrystallized fromethanol to provide 2.62 g of a

A portion (500 ng) was dissolved in nethanol, concentrated under

reduced pressure and then driefM N a vacuum oven at

provid
yl ) but

Cl4H21
25. 43.

N[ 4- (4
(-2.1 ¢
heat ed
to 5 an
filtrat
extract

70C over thd weekend to
,L-dimethyl -1 Himdazo[4,5-c]pyridin-1 30
| ] acetam de as a soli p.\> 217-219C. Anal ysis: Cal cul atled for
0: 9%, 61.07; %, 7.63; 25.43; Found: %, 60.87; %, 7.75;
62 3 0 MAY 2006 WO 03/0%011y PCT/US02/ 18220 Part G A sol ytion of
-am no-6, 7-di net hyl -i H i m dazg[ 4, 5-c] pyridin-1- yl)butyl Jlacet am de

) in 6 N hydrochloric acid (3 ) was sealed in a flaskland then

at 100C for about 30 hours. Th eagtion mxture was all ogwed to cool .
hi ent tenperature and then filterg] to renove any particul ates. The

e was made basic (pH 14) with 28% $di um hydroxi de and tlhen

ed with chloroform(x 2). The aqueous |ayer was comhined with sodi um

0.46 g of N-[4-(4-amn

%Iy

chl ori g
conbi ne
concent

&Exapfplg) and then extRiacted with chl ord¢awrate MasgYobshhe ﬁrgani CS were
washed with brine, dried over sodium sulfate and the
rat®@®under reduced pressure to provide 1.44 g of 1-(4 1(

ani noby
conpoun

H The

TylJg 6, [- di met nyl - | Brdiy dazo[ 4, 5- CJ|pyT 1 di N-$rA[BeAe. rart
I ret hod. The

ds in_the table below were prepared using the follow ng n

appr opr

i at 2 sul fonyl chlolitiengll. 1 eq.) was added 3&}).R3dest tube containing-

a sol ut
(4-amn

inn of
6, 7- di met hyPe9 i ni dazo[ 4, 9 c] pyri di$¥-¥33mi ne (2% mgy) in

chl or of
at anbi

obu:fq;i )
pped antggngggPl aced gn a shaker

rMALS 5 M) THgdEsohenyPE Was c4d
vent was renoved by vacuum

berat ure__overnight. The sol

=}

centrif
descri b

ent te
ugai3 on by prep 30L1620si ng the net hod
nf _thao dao | r ed

The resBewyanvgtenpri fi ed

to nrovida -tha trifl vot-oacetate cnl t

conpour

ed-—abov —of the —deq
-]f7r73e bas

-3 T U 'P'| JuT A LA 2 < 1 T T T Ul Aot AT O ~J A
abl e befdrethasvibepye struct

observ

d. e 1 ure of t e and the
1-naphthyl 424.1815

d24
8-quinolinyl 425.1779

25
4-trifluoromethylphenyl 4421528

26
4-biphenyl 450.1982

27
4-methylsulfonylphenyl 452.1409

28
29 458.1455

4-trifluoromethoxyphenyl




accurate mass (m+ H). 20 NHz NN N HN sO O "R1 Exanpl eRi Accurgmgg@s% -

(obs.) Nunmber 15et hyl 326. 1660 161- net hyl et hyl 340. 1825 17but vyl 3
MAY ZOObW“%Hg 0117 PCT/US02/ 18220 NIi2 NN HN, O O\RI B@gﬂé@
Mass (obs. r 8phenyl 374. 1663 192-t hi enyl 380. 1234 20B&h §
213-fl uor ophenyl 392. 1568 223- cyanophenyl 399. 1627 234- net hoxyphenyl
Example 30
N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yD)butyl]-4-{ (E)-[4-
(dimethylamino)phenyl]diazenyl }benzenesulfonamide
NH,

fﬁl Accur at e
. 1835
404. 1777

Using the method of Examples 15 — 29 4-dimethylaminoazobenzene-4’-sulfonyl

chloride was reacted with of 1-(4-aminobutyl)-6,7-dimethyl-1H-imidazof4,5-c]pyridin-4-

amine to provide the desired product. The observed accurate mass was 521.2452.
10 Example 31

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

dimethylsulfamide
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241- napht hyl 424. 1815 258- qui nol i nyl 425. 1779
264-trifluoronet hyl phenyl 442. 1528 274- bi phenyl 450. 1982 é“ N 7006
kot

284- net f | phenyl 452. 1409 294-tri fl uor omet hoxyphe 64 3 0
oy 2000 B BHBL 001 T soa! 18220 Exanpl e 30 (S 3

N-[ 4- (4-am no-6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-4-{ (E)-[4
(di net hyl am no) phenyl ] di azenyl } benzenesul fonam de NH2 IN 5 10 Using the
met hod of Examir%&]péﬁxethoa%fﬁﬁkdﬂéshbﬂ 299 ey BRIyl tdd Wileacted! ori de

was reacted with o

1- ( 4- am Wébl-{A-gmgobutyl 7 ejmethyd-1 Hrighdagold. 5-clpysidin-dramine topromisletthe provi de

t he desi r cl.Jhe. obhserved accur s 521.2452. Exanple 31
N - [ 4- ( 45%%“‘58?@,6‘?5(1?%% S&W“’ﬁ@?%&ﬂ%ﬁ%&%ﬁ@?% n-1-yl ) butyl]-N, N
di met hyl sul fam de 65 3 0 MAY 1006 WO 03/050117 PCT/ US02/ 18220 Using the

met hod of Exanples 15 - 29, dinmethyl sul fanoyl chloride was reacted wth
1- (4- ami nobut yl ) - 6, 7- di met hyl - | H- Example®p2-36c] pyri di n-4-anine to provide

the | desied B 0duab ool ARSEELHI A SUALEN IR RollB Mok ne o f D! o 32

- 46 The conp ow Wer répared using W hg
net hod. dhgopiae seifsiyd cRlofite { RD¥Y.) Sk @Adetkto(altedt 16k ¢ont@ifingddetition of 1t est

t ube containing a_solution of 1-
(4-aminobutyl)-2-ethoxymethyl-6-methyl-1 H-imidazo[4,5-c]pyridin-4-amine (25 mg, see
Example 10 Part F) in chloroform (5 mL). The test tube was capped and then placed on a
10 shaker at ambient temperature for 16 hours. The solvent was removed by vacuum
centrifugation. The residue was purified by prep HPLC using the method described above
to provide the trifluoroacetate salt of the desired compound. The table below shows the

structure of the free base and the observed accurate mass (m + H).
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(4-am nobutyl ) - 2- et hoxynet hyl - 6- net hyl -1 H-i m dazo[ 4, 5-c] pyri di n-4- ﬁd’g ne (25
ng, see Exanple 10 Part F) in chloroform (5 nL). The test t&lﬂd“\ capped
and t hen n a 10 shaker at amnbient tenperature fo ours. The
sol vent \A‘gd’s r@rirtnf\?ed by vacuum centrifugation. The resi duei’ﬁiglsgﬁﬁziq ed by
prep HPLC using the nethod described above to provide the trifluoroacetate
salt of the desired conpound. The table bel ow shows the structure of the

free bade and the observed accug@ie nmass (m + H). 66 WO 03705011y 3 0 MAY
7006 PC1/ US02/ 18220 NHZ N Zzzz-INNNH S O cl \R Exanpl e Ri Accprate Mass
(obs.) Nunber 32et hyl 370. 1929N3 | eyl 384. 2086 34but yl 398 2231
352:t hi ﬁnyl 424. 1493 36benzy|_ 379-f luor ophen}/l 436. 1834
384- cyarjophenyl 443. 1887 393-cyanophienyl 443. 1879 404- net hoxypheny} 448 2025
412, 4- dijf | uor ophenyl 454. 1734 421-na%h‘ﬂ<l468.2094 438- qui nol i nyl #69. 2037
0
l-zl‘:)j_s'\ﬁ1
Example Ri Accurate Mass {obs.)
Number

32 ethyl 370.1929

33 1-methylethyl 384.2086

34 butyl 398.2231

35 2-thieny}l 424.1493

36 benzyl 432.2084

37 3-fluorophenyt 436.1834

38 4-cyanophenyl 443.1887

39 3-cyanophenyl 443.1879

40 4-methoxyphenyl 448.2025

41 2,4-difluorophenyl 454.1734

42 1-naphthyl 468.2094

43 8-quinolinyl 469.2037

44 4-triflucromethylphenyl 486.1799

45 4-methylsulfonylphenyl 496.1714 ) .

46 4-trifluoromethoxyphenyl ) 502.1743

67



444-trifl uoronet hyl phenyl 486. 1799 454- net hyl sul f onyl phenyl 496. 1714
464-trifluoromet hoxyphenyl 502. 1743 67 WO 03/ 050117 30 MAY 1006( MAY 7006
PCT/ US02/ 18220 Exanpl e 47 PCT/US02/1822
N-[ 4- (4 NWOPHEPI et hoxynet hyl - 6- met hyl - | H-i mi dazo[ 4, 5- c] pyri iRt -y?) butyl]-4
- [ (E)-[4 (dimethyl ani no) phenyl ] di azenyl } benzenesul fonanide NH2 5 10 15 N
N Using the nethod of Exanples 32 - 46,

4- di met hyl am noazobenzene-4' - sul fonEkam?jhgquri de was reacted with

1- (4-am nobutyl) - 2- et hoxynet hyl - 6-net hyl -1 Hi m dazo[ 4, 5- c] pyridin-4-am ne

to provi deld r4-eopymethyi-6-meibylobd dmidsgobc 2 glmaridmrbgdbuiydl-4-65-H7 20.
Ex le 48 . . . .
N- ?ZP[ 2- am no- 2- (et h6%3%%%%9%@?991@?@}‘?ﬁ“a‘%{%'flﬁ?‘?-’%‘f%yri din-1-yl]butyl.

}-1 [(1 S,4R) -7, 7-di net hyl - 2- gipbi cycl o[ 2. 2. 1 |] hept- 1-yl net hanesul f onam de
NHZ 68 3 0 MAY 2006 WO 03/ OSOiEY ﬁCT/ US02/ 18220 Using the nethod of Exanples
32 - 46, D-(+)-10-canphorsul¥ o de was reacted with -
1- (4-am nobutyl) - 2- et hoxy et hyl - 1Hi m dazo[ 4, 5-c] pyri di n-4- am ne
to provide the desired product. The observed accurate nass was 565.2720. 5
Exanpl es 49 - 56 \‘

.0
HN.:S.

o Q

N=p

N~

Using the method of Examples 32 — 46, 4-dimethylaminoazobenzene-4’-sulfonyl
chloride was reacted with 1-(4-aminobutyl)-2-ethoxymethyl-6-methyl-1H-imidazo[4,5-
c]pyridin-4-amine to provide the desired product. The observed accurate mass was
565.2720.

10
Example 48
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1 H-imidazo[4,5-c}pyridin-1-ylJbutyl }-1-
[(18,4R)-7,7-dimethyl-2-oxobicyclo[2.2.1Jhept- 1-yljmethanesulfonamide
NH,

Josas
Z N

uiH

15
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The conpounds in the table bel ow were prepared using the follow ng nethod.
The appropriate sulfonyl chloride (1.1 eq.) was added to a tqﬁ}MNUR@
contai nip sol ution of

2- (et hoxVﬁ’ePWg?‘i")”G 7-di met hyl - 1 - (2- pi peri di n-4-yl et hyl ) - 15 VEEUE434 4, 5-

cl pyridin-4-amne (25 ng, see Exanple 11 Part F) in chloroform (5 nL). The
test tube 10 was capped and then placed on a shaker at anbient tenperature

for 16 hours. (i feln&@nbd oFBRahpIRDREd 46y DVEFUNBagRbisulteaflchRRide Wi 1 esi due
was purified byhﬁggﬁ HPLC usi ng 161the 46;lmd descri bed ab oeg to provide the
t

trifluor cxa%céetchw m@mbml)c?e@themn@bﬂp@rmﬂ-lfﬁmdm{é Sedpyridiadows t he

M- o Nrieddig iR T BT RS BRSHRNEE AEGNAR s TRER SAERTA 10a 2506
501- net hyl et hyl 438. 2568 51butyl 452. 2714 522- napht hyl 522 2540

538- qui nol i nyl 523. 2477 544-trifl uoronet hyl phenyl 540. 2270
554-%i phenyl 548. 2716 69 WO 03/ 050 Examplesdfi—e36 Nunber 56 Rl

The compounds in the table below were prepared using the following
method. The appropriate sulfonyl chloride (1.1 eq.) was added to a test tube containing a
solution of 2-(ethoxymethyl)-6,7-dimethyl-1-(2-piperidin-4-ylethyl)-1 H-imidazo[4,5-
c]pyridin-4-amine (25 mg, see Example 11 Part F) in chloroform (5 mL). The test tube
10 was capped and then placed on a shaker at ambient temperature for 16 hours. The solvent
was removed by vacuum centrifugation. The residue was purified by prep HPLC using
the method described above to provide the trifluoroacetate salt of the desired compound.

The table below shows the structure of the free base and the observed accurate mass (m +

H).
15
NH,
N N\>/\0’\
2
\
0=5=0
3
Example R, Accurate Mass (obs.)
Number
49 ethyl 424.2396
50 1-methylethyl 438.2568
51 butyl 4522714
52 2-naphthyl 522.2540
53 8-quinolinyl 5232477
54 4-trifluoromethylphenyl 540.2270G
35 4-biphenyl 548.2716
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4- et hyl sul f onyl phenyl 3 0 MAY 2006 PCT/ US02/ 18220 Accurate Mass (obs.)

550. 2144 Exanpl e 57 AY 7006

1- (2-{1-[4- (4-di et hyl am nophenyl azo) benzenesul f onyl ] pi peri d| 34 NEV thyl)-2
(et hoxy 0¥ 7- di met hyl -1 Hi mi dazo[ 4, 5-c] pyridin-4-a Mﬂﬁé 5 Usi ng

t he met hod of Exanples 49 - 56, 4-dinethyl am noazobenzene-4'-sulfonyl
chloride was reacted with

2- (et hoxymetthyt )y =6, 7-dirmethyt=t¢Z-prpertdim4=ytrethyt =1+
i m dazo[[4, 5-c] pyridi n-4-am ne t rovi de the desired product. Thg observed
accurat¢ 10 mass was 619. 318% ?i>9~1\/AN\2006 WO (1310" 0 1 1Y
PCT/ US02115220 Exanpl e 58 0
4-{2-[ 4{am no- 2- (et hoxynet hyl') - g, 7- i net hyl -1 H i mi dazo[ 4, 5-c] pyr|di n-1-yl]et,
hyl J- N[N di net hyl pi peridine- | '-sul™pnam de 5 Using the nethod pf Exanpl es
49 - 56, dinethyl sul fanmoyl chloride S reacted wth
2- (ethoxynet hyl)-6, 7-di methyl -1 -(2-gi peyidin-4-ylethyl)-IHimdaro[4,5-c]pyr.
idin- 44{am ne to provide the desire IQ duct. The observed accurate mass was
439.251¢. 10 Exanple 59
1-[ 4- (1,/1- di oxi doi sot hi azol i di n- 2- y?yﬁu?yu 6, 7- di met hyl - 2- propy| - | Hi ni dazo
[4,5 c] rpyrldln 4-am ne NH., 15 R,
Example Ry Accurate Mass (obs.)
Number
56 4-methylsulfonylphenyl 550.2144
Example 57
1-(2-{1-[4-(4-dimethylaminophenylazo)benzenesulfonyl]piperidin-4-yl }ethyl)-2-
(ethoxymethyl)-6,7-dimethyl- | H-imidazo{4,5-c]pyridin-4-amine
NH,
N = \>/\O/\
N
0=5=0
N
5 /N‘\
Using the method of Examples 49 — 56, 4-dimethylaminoazobenzene-4’-sulfonyl
chloride was reacted with 2-(ethoxymethyl)-6,7-dimethyl-1-(2-piperidin-4-ylethyl)-1H-
imidazo[4,5-c]pyridin-4-amine to provide the desired product. The observed accurate
10 mass was 619.3185.
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Part A Using the general nethod of Exanple 15 Part E, tert-butyl
4-[ (3-am no-5, 6- di net hyl - 2- phenoxypyri di n-4-yl ) am no] but yl cad gﬁ“@@ (3.41
g, 8.51 mmtly) nas reacted with trimethyl orthobutyrate (1.50 ni. 9.37 nmol)
to provi ¥ PBT ot ¢rude ten-butyl 4 71 WO 113/ 050117 3 BCRRPZHZY
PCT/ US112/ 18220 )
(6, 7-di net hyl - 4- phenoxy- 2- propyl -1 H i m dazo[ 4, 5-c] pyri di n- 1-yl ) but yl car banat
e as purplish semsolid. Part B A mixture of the material fromPart A and
anmoni um acetate (32 g) was heated in 5 a seal ed tube at 150C overni ght.
More ammoni um acetate (10 g) was adbsampletfd pressure flask was reseal ed and
t he m xtur s _heated, at 160C f 20 hqurs. .The r tion m xtu
2l | owed (o 56T SO R R Erp sl e PR DR T BTN e
basi c with ammoni um hydr oxi %eﬁﬁh}%%ém_wshmmihg sodi um chl oride and then
extracted wth chloroform(x 4). e extracts were conbi ned, washed with
brine, dried over 10 nmagnesi um sul ftbe and t hen concentrated under reduced
pressure to provide a yellow soli Ris solid was dissolved in chloroform
washed with 2% sodi um hydr oxi de, d YoVap~tagnesi um sul fate and then
concentrated under reduced pres Nprovide a yellow orange solid. This
solid was recrystallized fromisoprljopamngl to provide N [4-(4-am no-
6, 7-di met hyl - 2- propyl -1 H i m dazo[ 4, 5-c] pyridin-1-yl)butyl]acetam de as a
solid, mp. 15 200.1-201.4C. Analysis: ulated for CL7H27N50: %C, 64. 32;
o, 8.57; %N, 22.06; Found: 9%, 64.21; 8.49; U\, 21.96. Part C
N-[ 4- (4-am no- 6, 7-di met hyl - 2- propyl -1 H-Ilsln‘i d azo [4,5-¢c] p yridin- | 20
yl ) butyl ] acet am de was conbi ned with 6oASagdrochloric acid (75 nlL) in a
pressure vessel. The vessel was seal ed gnd then heated at 100C over ni ght.
An a&dditional | mL of 6 N hydrochloric¢ acid was added and heating was
continued for 6 nore hours. The reaction mxture was allowed to cool to
anbi ent tenperature overnight and then it was extracted

Using the method of Examples 49 — 56, dimethylsulfamoyl chloride was reacted

with 2-(ethoxymethyl)-6,7-dimethyl-1-(2-piperidin-4-ylethyl)-1H-imidazo[4,5-c]pyridin-

4-amine to provide the desired product. The observed accurate mass was 439.2510.
10
Example 59
1-]4-(1,1-dioxidoisothiazolidin-2-yl)butyl]-6,7-dimethyl-2-propyl- 1 H-imidazo[4,5-

c]pyridin-4-amine

NH,
NN

I >/\/
Z =N

0\ 'N

S

(4

9]
15
Part A
Using the general method of Example 15 Part E, tert-butyl 4-[(3-amino-5,6-
dimethyl-2-phenoxypyridin-4-yl)aminojbutylcarbamate (3.41 g, 8.51 mmol) was reacted
with trimethyl orthobutyrate (1.50 mL, 9.37 mmol) to provide 3.2 g of crude tert-butyl 4-
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with ethyl acetate (x 2). The aqueous |ayer was cooled in an ice bath, nade
basic (pH 13) 25 with 50% sodi um hydr oxi de, saturated with sgﬂ(@{p Iori de,
and then extracted with chloroform (x 3). The conbi ned or were washed
wi th briWe934f1¢ld over magnesium sulfate and then concen‘?‘?ﬂ é‘H“ﬁ?ﬁﬂfer
reduced pressure to provide 0.98 g of 1-(4-

am nobutyl) -6, 7-di net hyl - 2- propyl -1 Hi m dazo[ 4, 5-c] pyridin-4-am ne as a tan
solid. Pagt I ) was
S gg 7W<9g1§91 E&f@gﬁﬁ@% c{ﬁ %}d&% 1495 bgﬁneﬂl P-4 Bbilylcatbaftard i

1- (4-am rpuqnlishls):mﬁdﬁddl met hyl - 2- propyl -1 Hi m dazo[ 4, 5- c] pyri din-4-am ne
(0.500 g,.1.82 mol) in dichloronmethane (10 nmlL). The reaction 72 WD

03/ 050117 B MAY 2006 PCTI USO n8220 mixture was al lowed to stir for 20

m nutes after d - . , 2.51
mol ) was adde‘%ﬁﬁ}r{%gge\f Igshgqm)ﬁﬁ%l ‘;Pfeej;ﬂg%: ?‘g% ?n{d% jﬁrpghi\r}\l/ahgiléaqt??\i\'g% vg% }ge?lléfl or 20
m nut es afseeled tite adGDTC onernizht.chigpt emadnivme acethte  ds gpwas adllednthe prasadrer . The
| ayers were separated. The organic | ayer was washed with brine, dried over 5
magnesi urflask Mfaatféealﬁé and dhe meeasdeaied ahiel° G fon 30 daursr ddsueastiomhe resi due

di ssol ved N- di |t
18- D1 o ABPEPAE A0 Mo o RBRER: Cowbpihiment yas s Wl HBH@nd t he

reaction HMwlmmnﬁﬁﬁ AWEEx1de, ssdwratee\cﬁfwoﬁhtsodlu]}h@mm@ecsﬂmemﬁw& vas
poured into water and then extracted with chloroform (x 3). conbi ned

ext ract s witlr ehlomédred (xd ). Theeetxénacts weame wornbinbd, |wr:shed1m1tthd>rmeedrlethgwe5| um

sul fate 10 and then. con trated und e ressure to.provide a

ol 1w st aryEer Grecatedundet SebEss Biesiie i albRoant r at ed
under redyR@ATRI; B8R4 Whks dRssOIved irféhlBrof &, |w€h‘§hc§i‘wwﬂ")@§sc§c9&mq1yd59iic§: ARter i al
was recrystallized fromisopropanol to provide 0.53

1-[ 4- (1, bvei magresivgo shlfate ehd then cengdn}mt;ﬂyan]ier&eduqhdrmmm&tﬁ pprogeyd yélkew i dazo

LR 5 S R Rt P, o
15, 50,0 M T ol NPT M s Adicinf 2 1)
(mléﬁ-i) 220020465 Hz, 2H), 2. 77(t, J=7.5Hz, 2H), 2.37 (s, 3H), 2.30(s, 3H),

Analysis: Calculated for C7H»NsO: %C, 64.32; %H, 8.57; %N, 22.06; Found: %C,

64.21; %H, 8.49; %N, 21.96.

Part C

N-[4-(4-amino-6,7-dimethyl-2-propyl-1H-imidazo[4,5-c]pyridin-1-

20 yl)butylJacetamide was combined with 6 N hydrochloric acid (75 mL) in a pressure vessel.
The vessel was sealed and then heated at 100°C overnight. An additional 1 mLof 6 N
hydrochloric acid was added and heating was continued for 6 more hours. The reaction
mixture was allowed to cool to ambient temperature overnight and then it was extracted
with ethyl acetate (x 2). The aqueous layer was cooled in an ice bath, made basic (pH 13)

25 with 50% sodium hydroxide, saturated with sodium chioride, and then extracted with
chloroform (x 3). The combined organics were washed with brine, dried over magnesium
sulfate and then concentrated under reduced pressure to provide 0.98 g of 1-(4-
arm'nobutyl)-6,7-dimethyl—2-propyl-1H~imidazo[4,5~c]pyridin—4-amine as a tan solid.

Part D

30 Chloropropanesulfonyl chloride (0.221 mlL, 1.82 mmol) was added drop wise to a
chilled (0°C) soluation of 1-(4—aminobuty1)—6,7—dimethyl—2—pr0pyl—'1H-imidazo[4,5-
c]pyridin-4-amine (0.500 g, 1.82 mmol) in dichloromethane (10 mL). The reaction
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2.19 (quintet, J =6.7 Hz, 2 H, 1.78 (sextet, J =7.4 H, 2 H), 1.73-1.55
(m 4H, 1.00 (t, J 20 =7.4 H, 3 H; M () nme 380.211%#@?{)2@6120
cal cd for Cl18H29N502S, M+H). Exanples 60 - 69 The conpounds ¥t f'le"Tabl e
bel ow weMO §¥8bk7ed using the fol l owi ng 25 method. The apBFHNE%E&2%y| f onyl
chloride (1.1 eq.) was added to a test tube containing a solution of .
1- (3-am nopropyl)-2,6,7-trinmethyl -1 Himdazo[ 4, 5-c] pyridin-4-am ne (25 ny;
see Examp , | Qs . ] capped,
vort exed 1151%5&1% t%%?lﬁ&v}a%é%&gﬁﬂageg Eﬁa{’%setrgg éﬁ?ergrlﬁ%?%d-gl?&} %ﬁép%?%#ﬁgrﬁg\ﬁ%r 16 hours.
The sol vetfilethy@amine (0245 mby 2.3anmoth) wanidded dgptwied). THheactwsd gixtureasaspuri fi ed
by prep HPLC using the nethod 30 descr.i bed above to provide the

trifl uor cilloskes:ta sipfar 29minpies afies the addian iap apmvhéedttgm # was@owRddmews t he

551 05011 Rer T by ERgBEerRPed Tt SRR A ANRITRILAR, dbl gyl T
Nunmbgr 60mbdmdsitiad sdibdietafillthenediehahthy hddd . radivtd prissiry] Thd reb@iid was

© 632-thi enyl 380. 1224 _643-f | uorophenyl 392. 1559 _653- cyanophenyl 399. 1606
661- napht%wo&@.qﬂy-dxmethylfonnmde (10 mL). 1,8-D1azabicyclo[5.4.0]indec-7-ene

(0.272 mL, 1.82 mmol) was added and the reaction mixture was allowed to stir overnight.

The reaction mixture was poured into water and then extracted with chloroform (x 3). The
combined extracts were washed with water then with brine, dried over magnesium sulfate
10 and then concentrated under reduced pressure to provide a yellowish oil. The oil was
dissolved in acetonitrile and then concentrated under reduced pressure to provide a
yellowish white solid. This material was recrystallized from isopropanol to provide 0.53 g
of 1-[4-(1,1-dioxidoisothiazolidin-2-yl)butyl]-6,7-dimethyl-2-propyl-1 H-imidazo[4,5-
cJpyridin-4-amine as a yellow orange solid, m.p. 155.1-161.2°C.
15 Analysis: Calculated for CgH2oNsO1S: %C, 56.97; %H, 7.70; %N, 18.45; Found: %C,
56.61; %H, 7.77; %N, 18.14.
'H NMR (300 MHz, DMSO-dg) 8 5.67 (s, 2 H), 4.21 (apparent t, J = 7.5 Hz, 2 H), 3.2-3.08
(m,4H),2.92 (t,]=6.5Hz, 2 H), 2.77 (t, I =7.5Hz, 2 H), 2.37 (s, 3 H), 2.30 (s, 3 H),
2.19 (quintet, I = 6.7 Hz, 2 H), 1.78 (sextet, ] = 7.4 Hz, 2 H), 1.73-1.55 (m, 4 H), 1.00 (t,J
20 =7.4Hz, 3 H);
MS (CD mv/e 380.2117 (380.2120 caled for C;3HaoN50,5, M+H).

Examples 60 — 69 : -
The compounds in the table below were prepared using the following
25 method. The appropriate sulfonyl chloride (1.1 eq.) was added to a test tube containing a
solution of 1-(3-aminopropyl)-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-4-amine (25 mg;
see Example 12, Part F) in chloroform (5 mL). The test tube was capped, vortexed and
then placed on a shaker at ambient temperature for 16 hours. The solvent was removed by
vacuum centrifugation. The residue was purified by prep HPLC using the method
30 described above to provide the trifluoroacetate salt of the desired compound. The table

below shows the structure of the free base and the observed accurate mass (m + H).
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672- napht hyl 424. 1811 684- bi phenyl 450. 1970 694-trifl uor onmet hoxyphenyl 458. 1479
Exanple 70

-[4-(4-am no-2,6,7-trinmethyl-1Himdazo[ 4, 5-c] pyridin-1- é bgﬂ? 006y, N
d| met hyl‘é’&l‘?@ﬁ? d% NHZ ~ N5 74 3 0 MAY 2006 WO 03/ 05018%T /18220
Usi ng the net hod of Exanples 60 - 69, dinethylsulfanmoyl chloride was reacted
wth 1-(3-am nopropyl)-2,6,7-trinmethyl-1Him dazo[4,5-c]pyridin-4-amne to
provi defthe —desired product. Thg ObServed accurate nmass was 341 1770. 5
Exanpl €] 71 NHZ Using the method_&f Exanples 60 - 69,
D- (+) - 1p- canphor sul f onyl chl orjide® reacted with
1-(3-an nopropyl)-2,6,7-trine i m dazo[ 4,5-c] pyridin-4-amipne to 10
provi de| t he desired product. "Theg obgerved accurate nass was 448.2317.
Exanpl es 72 - 87 The conpounds i'n thentabl e bel ow were prepared using the
foll owi hg nethod. The appropriate sul yI chloride (1.1 eq.) was added to
a test fube containing a solution of 1- )
( 3- ami nppropyl ) - 2- (et hoxynet hyl ) - 6, 7- di @# hyI-IH-lnldazo[4 5-c] pyri di n-4-am
ne (25 pg; see Exanple 13 Part C) in chlofaform (5 nL). The test| tube was

capped, [ vortexed and.then placed on a shaker at anhient tenperature for -17
hours. [THsampledent was renoBed by vacuum gent Aceurgietass. (Ol relsi due was
purifiedgg%gfrep HPLC using the nethod degcri bed above to provilde the
trifluo tle salt of the desired conpound. The 20 tabl e bel ow shows the
structure gp the free base angl the observeq accuraggsgss (m+ H. 75 WO
03/ 0. 50117

61 1-methylethyl 340.1821

62 butyl 354.1973

63 2-thienyl 380.1224

64 3-fluorophenyl 392.1559

65 3-cyanophenyl 399.1606

66 1-naphthyl 424.1819

67 2-naphthyl 424.1811

68 4-biphenyl 450.1970

69 4-trifluoromethoxyphenyl 458.1479

Example 70
N’ -[4-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin- 1-yl)propyl]-N,N-
dimethylsulfamide
NH,
NN,
P N)-
L\‘g
O-.‘s"’o
N_
/
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3 0 MAI 1006 PCT/US02/18220 NHZ N\0-\ NL-~H, OO\ R Exanple RlAccurate
Mass (obs.) Number 72ethyl 370.1920 731-net hyl et hyl 384. 2046 74bygx“§q&m2224
75phenyl 418. 1924 762-t hi enyl 424. 1476 77beta-styreny|444.2€,ﬁ 218

783-f | uoVEHHARW1236. 1823 794- cyanophenyl 443. 1876 803- cyan% URA 4. 1806
814- met hoxyphenyl 448. 1994 822, 4-di f | uor ophenyl 454. 1719 831- napht hyl 468. 2045
842- napht hyl 468. 2056 854-tri fl uoronet hyl phenyl 486. 1780 864- bi phenyl 494. 2245

874- met hyl sul f ggmk piremkindd8f ERAApIEs 60 — 69, dimethylsulfamoyl chioride was reacted
with 1-(3-aminopropyl)-2,6,7-trimethyl-1H-imidazo{4,5-c]pyridin-4-amine to provide the

desired product. The observed accurate mass was 341.1770.

5 Example 71

Using the method of Examples 60 — 69, D-(+)-10-camphorsulfonyl chloride
was reacted with 1-(3-aminopropyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to

10 provide the desired product. The observed accurate mass was 448.2317.

Examples 72 — 8’{
The compounds in the table below were prepared using the following method. The
appropriate sulfonyl chloride (1.1 eq.) was added to a test tube containing a selution of 1-
15 (3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-4-amine (25
mg; see Example 13 Part C) in chloroform (5 mL). The test tube was capped, vortexed
and then placed on a shaker at ambient temperature for ~17 hours. The solvent was '
removed by vacuum centrifugation. The residue was purified by prep HPLC using the
method described above to provide the trifluoroacetate salt of the desired compound. The

20 table below shows the structure of the free base and the observed accurate mass (m + H).
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WO 03/050117 3 0 MAI 2006 PCT/US02/18220 Exanple 88

N -[4-(4-am no- 2- et hoxynet hyl -6, 7-di net hyl -1 H-i m dazo[ 4, 5- C}Pgmmnﬂﬂﬁl-yl )pro
pyl} N, N-dinethylsulfamde NHZ NN 11 %9 - 05 5 Using the nethod o

Exanpl es WOOBHT 4 net hyl sul fanoyl chl oride was reacted Phffyse2/18220

1- (3-am nopropyl)-2- (et hoxynet hyl )-6, 7-di met hyl -1 Hi m dazo[ 4, 5-c} pyri di n- 4-
am ne to provide the desired product. The observed accurate nmass was

385. 20010 Exanpi e 89 Nz Usfgg the method of  Exanptes 72387,
D (+) - 1@- canphor sul fonyl chloride® was reacted with
1- (3- aminopropyl ) - 2- (et hoxymetNiyT™= | pet hyl -1 H i m dazo[ 4, 5 1%
c}pyridiin-4-am ne to provide e red” product. The observed ag¢curate nass
was 492. 2629. 77 3 0 MAY 2006 0$10S0117 PCT/ US02/ 18220 Exanmples 90 - 112
Part A A solution of 2,4-dichloro-5,8ydinmethyl-3-nitropyridine (60 g, 271
nimol) ifn anhydrous N, N-di nmethyl for maaiffle (600 nl) was cooled tp OC.
Triethyllamne (44.8 5 nL, 326 mmol) was ’%d@ed drop wi se foll owed}by
tert-butlyl 2-am noet hyl carbamate (52.2 07\
1
Example R; Accurate Mass (obs.)
Number

72 ethyl 370.1920

73 1-methylethyl 384.2046

74 butyl 398.2224

75 phenyl 418.1924

76 2-thienyl 424.1476

77 beta-styrenyl 4442072

78 3-fluorophenyl 436.1823

79 4-cyanophenyl 443.1876

80 3-cyanopheny! 443.1806

81 4-methoxyphenyl 448.1994

82 2,4-difluorophenyl 454.1719

83 1-naphthyl 468.2045

84 2-naphthyl 468.2056

85 4-triflnoromethylphenyl 486.1780

86 4-biphenyl 494.2245

87 4-methylsulfonylphenyl 496.1699
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g, 326 mmol ). After 30 minutes the ice bath was renoved and the reaction
m xture was heated to 60C. The reaction was heated at 60C ovepniayfittand
then it Q ntrated under reduced pressure to provi ) ge oil.
The oi l %@3@?@25 ved in ethyl acetate (1 L), washed w tl%er\';va é’?ﬁ g x 500
mL), dried over magnesium sulfate and then concentrated 10 under reduced
pressure to provide a yellow oil. The oil was triturated w th nethanol
(-100 m.). The resulting solid was Egsahple€d by filtration and washed with
cold nmethanol, .to provide 72. f tert- yl. L

21 (2 ohl o it s umishy s ety 44 Witsratns deridiednbmend-as o
solid. Part B 15 Phenol (1.19 gp akds; }H?iﬁﬁ added in portions to a
chilled (0C) suspension of sodjlviﬁaﬁﬁer eﬂra(d(%‘.aiéﬁ g of 60% 13.1 mMmol) in
diglyme (4 nmL). The reaction m xtuNH,was then stirred for 30 nminutes. A
warm sol ution of tert-butyl 2-[( | o 0-5, 6-di net hyl - 3-

ni tropyri di n-4-yl)am no] et hyl car jama e\)(fg.\Q)/g,\S. 70 mmol ) in diglyme (6 n)
was added and the reaction m x heated at 90C overni ght. The
reaction m xture was cool ed 20 and{pouted slowy into water (100 nmL). The
resulting tan solid was isolated by filtkapi on, washed with water, dried
and then recrystallized fromisopropanol TB5 gl) to provide 2.07 g of
tert-butyl 0"8"

2-[ (2, 3-di et hyl - 5-ni tro-6- phenoxypyri di n-4- M-y am no] et hyl car bamat e as
white needl es. The reaction was repeated usi‘ng 66.5 g of starting materi al
to grovi de 50.4 g of product as white needles, mp. 158-160C. 25 Part C
Catdl yst (5 g of 5% plati numon carbon) was added to a warm sol ution of

tert-butyl Using the method of Examples 72 — 87, dimethylsulfamoyl chloride was reacted
2-[(2, 3-di net hyl -5-ni tro-6-phenoxypyri di n-4-yl)am no| et hyl carbamate (50.4 g)

i In a dm sithrle( hanin@pmas-z—mmome;laﬂhmedimﬁwl* I(I«fliglﬁgt?)o.[4j+@)fﬁ¢m-ﬁf e was
ot alyst Apipegp WEVIOERE ALEEENGRu IR BhseribdhefudmbBvasiss 2ot 1" ohe . "The

reaction m xture was filtered through a layer of Celite(r) filter aid and
the filter cake was washed with hot_toluene (1 L). The filtrate 78 3 0 MAN
1038 WO 03/ 050117 PCT/ 0S02/ 18220 waBXxame &Rt r at ed under reduced pressure to
provide 45.1 g of tent-butyl 2-[¢gam no-5, 6-

di et hyl - 2- phenoxypyri di n-4-yl ) arfi ﬁohet hyl carbamate as a white solid.

N

Using the method of Examples 72 — 87, D-(4)-10-camphorsulfonyl chloride
was reacted with 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl- 1H-imidaio[4,5-
15 clpyridin-4-amine to provide the desired product. The observed accurate mass was
492.2629.

77



Part D A m xture of ten-butyl 2-[(3-am no-5, 6-di net hyl - 2- phenoggwg@ n-4 5
yl )am no] et hyl car bamate (43.7 g, 117 mmol), triethyl ort hoace®

123 mml ‘&9‘}/ |ne hydrochloride (4.4 g) and tol uene (440 nl) was heat ed
at refluX q mnutes. The reaction mxture was concehtFASEY1Aber
reduced pressure to provide a brown oil. The oil was dissolved in ethyl

acetate (1 L) and washed with water (2 x 500 nL). The aqueous washes were
conbi ned and extracted with et hyl%%@@st@_@l% 500 nmL). The 10 conbi ned
organi cs were washed with brine, dri A over nagnesi um sul fate and then
concent r #agdh under reduced pressure to prow de 46.4 g of tert-butyl

it o i S A e B T8
and tgp o
g)henoxy I H-| m d’qyILI %4 etﬁ{%?/éll{%ﬂﬁé @639[ @Liﬁ’a? ?:%Orl %tr?a(% g (Elﬁh%l?mne (4heat ed at

160G in anL%hﬁdoI)wﬂB ado¢d drbphaibe follobled byaagtbudy 2rantindéhylataalateoiged t o
cool to ambi ent rrgerature and then it was partl tioned get ween wat er and

chl or of ognﬁ”&ﬂ@% £is30 mymytes thg iceathewpnEsmoved and e rgpetipngpiguse dagm
hydr oxi d%eé’tQ&’t& &fb@: ei‘ﬁé;%&ét&ﬂl Méﬂéafe'a' 84@5{?& &@E tglgéi’lt%asc p@e‘;‘l} Oéa'ﬂ' ned

organ|cs wer e magnesi um su ate an concen nder

reduced nhe&&ua@ea@rmwtagr@ﬂummﬁ oitl. THOGI 2k Uﬁs&!@%ﬂi&ﬁﬂ'a‘é@ﬂté(ﬂ war m
i sopropanol (80 nL) and then conbined with 1M hydrochloric acid in diethyl

et her (23, washey withhuateeSuk ﬁ@%@l@,r@mdmwamgmglm selifate and Bipnicongantaicdn,
""a%ed t W@B%r(i’&ll&ed é)?ﬁ%gl%r% R& xoow&n dy%iog‘; {)}YL}FR& Q‘f was 3 rz}te(? Qutﬂ e%gano a vacuu m-

oven a over ni rovi

N-[ 2- (4- @0tomR).6THe tosultig Ryfid ke ismwkmzlg[ ﬂltﬁtlﬁl]l ayd wdshied widdcold methanol
yl )ethyl ] acet am de hydrochl ori de as |id, mp.>250C. Anal ysis:
Cal cul at &IPfoyi 372618%%@“5’1126@ ‘F'lé‘{’fo*@@dl%ﬁhﬁb3 nygppysidined- oy, 23.52: Found:

uC, 52.2 The reaction was'repeated using 34 of
2 Sty Hyositle 23 o o oot et ng 4

starting O provi g of the acetam de hydrochl oride as a |light
tan soli @artI Part F N-[ 2- (4 Ami no-2, 6, 7-trimet hyl -

H-|mdao[45£gpyr|d|n 1- )eth | ] acetamde hydrochlorlde g),
hydrPochl ori ¢ P339 &i3-6anm t"t‘ﬂirﬁéfl“{@wrﬁﬂ‘)ﬁ" tRarcdilied iy %59@510“ of

sodium hydride (0.52 g of 60%, 13.1 mmol) in diglyme (4 mL). The reaction mixture was
then stirred for 30 minutes. A warm solution of fert-butyl 2-[(2-chloro-5,6-dimethyl-3-
nitropyridin-4-yl)amino]ethylcarbamate (3.0 g, 8.70 mmol) in diglyme (6 mL) was added
and the reaction mixture was heated at 90°C overnight. The reaction mixture was cooled

20 and poured slowly into water (100 mL). The resulting tan solid was isolated by filtration,
washed with water, dried and then recrystallized from isopropanol (25 mL) to provide 2.07
g of rert-butyl 2-[(2,3-dimethyl-5-nitro-6-phenoxypyridin-4-yl)amino]ethylcarbamate as
white needles. The reaction was repeated using 66.5 g of starting material to provide 50.4
g of product as white needles, m.p. 158-160°C.

25 Part C

Catalyst (5 g of 5% platinum on carbon) was added to a warm solution of rert-butyl

2-[(2,3-dimethyl-5-nitro-6-phenoxypyridin-4-ylyaminoJjethylcarbamate (50.4 g) in a
mixture of toluene (500 mL) and methanol (40 mL). The mixture was placed under
hydrogen pressure (50 psi, 3.4 X 10° Pa). After 2 hours more catalyst (4 g) was added and

30 the hydrogenation continued overnight. The reaction mixture was filtered through a layer

of Celite® filter aid and the filter cake was washed with hot toluene (1 L). The filtrate
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WO 03/0511117 3 0 MAY 2006 PCT/ US02/ 182211 and heated at 90C overni ght. The

reaction mxture was allowed to cool to ambient tenperature alﬂdﬂﬂﬂ It was
diluted with g(l) et hyl ether (200 mL.). The resulting preC| (It.]?]{]ﬁm i sol at ed
by filtr¥QBH " MAshed with cold ethanol and with diethyl then

dried wunder vacuum at 80C overnight to provide 17.3 g of

1-(2-am noethyl)-2,6,7-trimethyl 5 1H i nidazo[4, 5-c]pyridin-4-am ne

hydr ochl aﬁdsdﬁneématadtmdemdh@ﬂ prévzatentsipsovidads.ulgasfaeribatyl CLiHAGD-8,68 HC
0.25 H20 %C, 40.32; 9H, . %\I 30.83; Found: %C 40 54; 9%, 6.15; 9,
30.87. ' Mimgtyl %ﬂ@em@mdﬁ@ymswéethﬂce@mmﬁwe whifg,solid- 1), 7.91 (s, 2 H),
4.34 (t, P}m'D6 6 Hz, 2 H, 3.39 (quartet, J =6.4 Hz, 2 H, 2.56 (s, 3 H),
2.43 (d, 8.1 Hz, 6 H, 1.77 (s, 3 10 H; AS(Cl) m e 262 (MtH) A 3 ¢
portion of theA mikinare af remetmityli2s {dlanano-516-dmietiiyl (21plEnokypyaitin-then conbi ned

t h. sodi um ca 30 The._m xt stirred f 30 m nutes and
}cherﬁ ext Iryil?%’ép]?c% %ﬁ'g"@f;ﬂ @%’Jf g)rlrlf\76‘i‘|‘)1("81 C%in?iﬁﬁﬁéa"&@fer tWOWW’. The
chl orof or }oc‘ﬁﬁﬁldgr(h@%) aﬁg%luélﬁg(&@ébﬂ_ »ﬁiél‘{egtreﬁa Rk G RRnRL  at ed

under re ce ssure to provide 1.7 ree ase as a light tan
solid. Pdrte r&cﬁbﬂ rmatquuasisoncnnttrﬂted Uadlrlreedm‘,ledmamrre tpprepaicacbrownngl. t he

I 8' ;Owegtgl’t{cl%{; %ﬁg%?\fﬁdz B‘F :Et? g];]edz) chwag%d W1It]1 \?J:[ltlelq ?2 1£ %0(} m?ﬁ )I‘ wes added
(2-am nogj #Pé’du)s “?as§§ w%r"e'cﬁﬁfbmé'd Anhkemm@@%ﬁ,eﬁlﬁhmtw R-sho@iDerfe20 Mo) in

chl or of or test tube was capped, “vortexed and then placed on a
shalder atcomﬁmedm:rgmnmmm atashe wih bdingalrresl, ox@hmagmﬂsunmsubfﬂs amcbldmned by

trif tiagn. Th d f th
ot hod dESEHRR TR ST o w@o%e"#é i B orohubl e AR Rn g e
desired ERAYOLH. ez daReinsik f d
tﬁzl (r)gse?\}}ed acg[drlate Er;g?é@](p‘?ﬁhﬁm% 80 V\D 03/ 0&55%%51{47&[1&.: soud Iﬂ?% 13roepgob@se o

Part E

A mixture of ammonium acetate (95 g) and rert-butyl 2-(2,6,7-trimethyl-4-

15 phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)ethylcarbamate (9.5 g) was heated at 160°C in a
sealed tube for 24 hours. The reaction mixture was allowed to cool to ambient
temperature and then it was partitioned between water and chloroform. The aqueous layer
was made basic (pH 13) with 50% sodium hydroxide and then extracted with chloroform
(10 x 400 mL). The combined organics were dried over magnesium sulfate and then

20 concentrated under reduced pressure to provide a brown solid. The solid was dissolved in
warm isopropanol (80 mL) and then combined with 1M hydrochloric acid in diethyl ether

23.7 mL). The resulting precipitate was isolated by filtration, washed with cold
isopropano! and diethyl ether, and then dried in a vacuum oven at 80°C overnight to
provide 5.0 g of N-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo{4,5-c]pyridin-1-

25 yl)ethyl]acetamide hydrochioride as a white solid, m.p.>250°C. Analysis: Calculated for:
C13H19NsO e 1.00 HCL: %C, 52.43; %H, 6.77; %N, 23.52; Found: %C, 52.25; %H, 6.81;
%N, 23.41.

The reaction was repeated using 34 g of starting material to provide 18 g of the acetamide
hydrochloride as a light tan solid.

30 Part F

N-[2-(4-Amino-2,6,7-trimnethyl-1H-1midao[4,5-c]pyridin-1-yl)ethyl]acetamide
hydrochloride (18 g), hydrochloric acid (231 mL) and ethanol (350 mL) were combined
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PCT/ US02/ 18220 NHZ N N > N NH oz~0 Ri Exanpl e Rl Accurate Mass (obs.) Nunber
90et hyl 312. 1483 911- net hyl et hyl 326. 1630 92but yl 340. 1812 93phengIM$QilE474
942-t hi enyl 366. 1052 95bet a- styrenyl 386. 1646 963- quoroph ﬁ;ﬁh%§@6

974- cyan%éﬂé’ﬂyl%S 1449 983- cyanophenyl 385. 1432 994- net hoxyphenyl 390. 1586
1002, 4-di f I uor ophenyl 396. 1318 1011- napht hyl 410. 1641 1022- napht hyl 410. 1650
1034-trifl uoronet hyl phenyl 428. 1358 1044- bi phenyl 436. 1791

1054- et wawm@@wwwwnﬁ Bt 1Pe2red QR rhixindrk Wk QBB X0/ €3 By hifiBiend 315
1071- met hyl i m dazol - 4-yl 364. 1563 1083, 5- di net hyl i soxazol - 4-yl 379. 1545

1095- chl ¢empérntme ard/ e X, We6HILdDwith eietloyl ether i(2000m1) 38Be resuiting precipitate
was isolated by filtration, washed with cold ethanol and with diethyl ether, and then dried
under vacuum at 80°C overnight to provide 17.3 g of 1-(2-aminoethyl)-2,6,7-trimethyl-

5 1H-imidazo[4,5-c]pyridin-4-amine hydrochloride as white needles.
Analysis: Calculated for C;H;7Ns » 2.8 HCl » 0.25 H,0: %C, 40.32; %H, 6.26; %N,
30.83; Found: %C, 40.54; %H, 6.15; %N, 30.87.
'H NMR (300 MHz, DMSO-dg) 8 8.19 (t, J = 6.2 Hz, 1 H), 7.91 (s, 2 H), 4.34 (, ] = 6.6
Hz,2 H), 3.39 (quartet, = 6.4 Hz, 2 H), 2.56 (s, 3H), 2.43 (d, I = 8.1 Hz, 6 H), 1.77 (s, 3
10 H);
“AS(CI) m/e 262 (M+H)

A 3 g portion of the material was dissolved in water (150 mL) and then combined
with sodium carbonate (30 g). The mixture was stirred for 30 minutes and then extracted
15 with chioroform on a continuous extractor overnight. The chloroform extract was dried
over magnesium sulfate and then concentrated under reduced pressure to provide 1.7 g of
the free base as a light tan solid.
Part G
The compounds in the table below were prepared using the following method. The
20 appropriate sulfonyl chloride (1.1 eq.) was added to a test tube containing a solution of 1-
(2-aminoethyl)-2,6,7-trimethyl-1H-imidazof4,5-c]pyridin-4-amine (20 mg) in chioroform
(5 mL}. The test tube was capped, vortexed and then placed on a shaker at ambient
temperature for 4 hours. The solvent was removed by vacuum centrifugation. The residue
was purified by prep HPLC using the method described above to provide the
25 trifluoroacetate salt of the desired compound. The table below shows the structure of the

free base and the observed accurate mass (m + H).
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1112- ni tr obenzyl 419. 1501 1122- ( benzoyl am nonet hyl )t hi en-5-yl 499. 1567 81 3 0O
MAY 2006 WD 03/ 050117 PCT/ US02/ 18220 Exanple 113 3 () MAY 2006

[4(4“@ 67trlrrethyl-ll-l-lmdazo[45c]pyr|d|n1
dlrrethyl e 5 NH D;S:0-~N~, Using the nethod of ?r?%%%é%'o

di rrethylsulfarmyl chloride was reacted wth
1-(2-amnoethyl)-2,6,7-trinethyl -1 Himdazo[4,5-c]pyridin-4-amne to prowde

112,

the 10 |desired product The obseNMgd accurate mass was 327.1621] Exanpl e
114 NHZ 15 Using the nethod of X2 es 90 - 112, D-(+)-10-canphorsul fonyl
chloridg was reacted with N N
1-(2-amjnoethyl)-2,6, 7-trinmet tNT1 dazo[ 4, 5-c] pyridin-4-amne to
provi de {t he desired product. The bseI%ed accurate mass was 434.p217. 20
Exanpl eg 115 -135 The conpounds in the Yable bel ow were prepared| using the
following method. The appropriate sul f§lyl chloride (1.1 eq.) was added to
a test tlube containing a 82 W03/ 0501~ MAY 2006 PCTI US02/ 18220
sol ution of
1- (4- amjnobutyl) - 2- (et hoxynet hyl ) - 7- et h)l;‘[‘-l H i m dazo(4, 5-c] pyri di n- 4- am ne
(23.5 nq; anpl e 1# Pagl ) 1 n chrorgfor t ube was
capped z?n '.pfl]en pl aced on a éhaker at anbi entmtg]?rrp{gr_hgture ?or 4 hours. The
sol vent |vidsmbeanpved

90 ethyl 312.1483

91 1-methylethyl 326.1630

92 butyl 340.1812

93 phenyl 360.1474

94 2-thienyl 366.1052

95 beta-styrenyl 386.1646

96 3-fluorophenyl 378.1406

97 4-cyanophenyl 385.1449

98 3-cyanophenyl 385.1432

99 4-methoxyphenyl 390.1586

100 2.,4-difluorophenyl 396.1318

101 1-naphthyl 410.1641

102 2-naphthyl 410.1650

103 4-trifluoromethylphenyl 428.1358

104 4-biphenyl 436.1791

105 4-methylsulfonylphenyl 438.1272

106 4-trifluoromethoxyphenyl 444.1315

107 1-methylimidazol-4-yl 364.1563

108 3,5-dimethylisoxazol-4-yl 379.1545

109 5-chlorothien-2-yl 400.0665

110 4-benzoic acid 404.1388

111 2-nitrobenzyl 419.1501

112 2-(benzoylaminomethyl)thien-5-y! 499.1567
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by vacuum centrifugation. The residue was purified by prep HPLC using the
met hod 5 described above to provide the trifluoroacetate salt37@fMH@lbidesi red
conpound, The table bel ow shows the structure of the free base and the
obser vedW &P mass (m+ H). NH2 NN N NH 0 S O Rl ExahpF&S®R(2Hr at e
Mass (obs.) Nunber 115et hyl 370. 1925 1161- et hyl et hyl 384. 2076 117butyl 398. 220
118phenyl 418. 1920 1192-t hi enyl 424. 1450 120bet a- styrenyl 444. 2059

1213-fl uorophenyl 436. 1787 1224- cyanophenyl 443. 1865 1233-cyanophenyl 443. 1881
1244- met hoxyphenyl 448. 1998 1252, 4-di f | uor ophenyl 454, 1713

1261- napht hyl 468. 2056 1272- napht hy| B&éin84%3

1284-trifluoronet hyl phenyl 486. 1795 1294- bj phenyl 494. 2221 83 WD 03/050117 3 0
MAY 2006 PCT/ ug’rﬁélziltlimaﬁﬂ-tnmethyl-1H-1rmdazo[4, -c]pyridin-1-yl)ethyl]-N,N-

dimethylsulfamide

NH

2

Using the method of Examples 90 — 112, dimethylsulfamoyl chloride was reacted
with 1-(2-aminoethyl)-2,6,7-trimethyi-1H-imidazo{4,5-c]pyridin-4-amine to provide the

10 desired product. The observed accurate mass was 327.1621.

Example 114

15 Using the method of Examples 90 — 112, D-(+)-10-camphorsulfonyl chloride
was reacted with 1-(2-aminocethyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to

provide the desired product. The observed accurate mass was 434.2217.

Examples 115 - 135
20 The compounds in the table below were prepared using the following

method. The appropriate sulfonyl chioride (1.1 eq.) was added to a test tube containing a
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NHZ NN N NH R ExanpleR Accurate Mass (obs.) Nunmber
1304- et hyl sul f onyl phenyl 496. 1684 1314-tri fl uoronet hoxyphenylg %ﬁé@g
2028 5

1321 - et h -4-yl 422. 1985 1333, 5-di net hyl i soxazol
1345- chI d)?ﬂ‘} gﬂiz'z yl 458. 1097 1352- ( benzoyl am nonet hyl )thﬁgﬁu
10 Exanple 136 N -[4-(4-am no-2-ethoxynethyl-7-nmethyl-1 Hi mdazo

[4,5-c]pyridin- | -yl)butyl]-N N dinethylsulfamde NH OgOUsingthe '
met hod  ofsofeX@ARI 54 Jebfinobuky-2- hﬁjw:m;@w HRIdasS A WA pyadialeed Wi th
1-(4- amr?gbutyl) 2- (ethoxﬁgt @ §]rH.¥: I-IHlmdazola%STS c] r|d|n4amne
to proviagene (%3.Qmgl seedExnmpde ro&dna(éduLht ertastéubvawampad:)zg 84

3 0 MAY 20 03/ 050 13 h ho
Bxanpl s H0en Hagd o hai 351?#) LFAN LBt el W R ey
1-(4-am rbgmatcwamamhﬁ&mw mayds)duzvmtﬂmyﬂfmh tyipR g HED{ Ashreath® et ibidn - 4

5 described above to provide the trifluoroacetate salt of the desired compound. The table

below shows the structure of the free base and the observed accurate mass (m + H).

NH,

N\)/\O o~

N

H\NH’O

o=5\;
)
Example R, Accurate Mass {obs.)
Number

115 ethyl 370.1925
116 1-methylethyl 384.2076
117 butyl 398.220
118 phenyl 418.1920
119 2-thienyl 424.1450
120 beta-styrenyl 4442059
121 3-fluorophenyl 436.1787
122 4-cyanophenyl 443,1865
123 3-cyanophenyl 4431881
124 4-methoxyphenyl 448.1998
125 2 4-difluoropheny! 454.1713
126 1-naphthyl 468.2056
127 2-naphthyl 468.2045
128 4-trifluoromethylphenyl 486.1795
129 4-biphenyl 494.2221
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amne to provide the desired product.

The observed accurate nmass was

492.2655. CYTOKI NE | NDUCTION | N HUMAN CELLS An in vitro humarg ®Mib@0Eel |

systemis used to assess cytokine induction. Activity 1G,
measur en®R38P 1 ht erf eron and tumor necrosis factor (a) (1

respecti

In "Cytokine

i : on t he
RO
vely) secreted into culture nedia as described by Testerman et.
| nduction by the | nmunonodul ators | m qui nod and S-27609",

aj .

Jour nal
Pr epar af]
col | ect 4
nononucl
centrifu
Dul beccg
Sol uti on
HBSS ang
suspensi
(Cost ar,
cont ai ni
Conpound

of Leukocyte Biology, M, 365-372 (Septenber, 1995). Bl ¢od Cel

ion for Culture _j Wo blood from heal thy human donors|is

»d by veni puncture int A gtai ner tubes. Peripheral bl ood

ear cells (PBMC) are fted fromwhole blood by density gradient

igat i on usi ng Hi stopaque|(r)-41077. Blood is diluted 1:1 wth :

)' s Phosphate Buffered Saline}(DPBS) or Hank's Bal anced Si

1 (HBSS). The PBMC | ayer is c ected and washed twi ce with DPBS or

| 20 resuspended at 4 x 106 cell gy in RPM conpl ete. The PBMC

on is added to 48 well flat botgsn sterile tissue cultute plates
Canbri dge, MA or Becton Di ckﬂ%s@n Labwar e, Lincoln Park, NJ)

ng an equal volume of RPM conpl dhe nmedia containing test compound.
Preparation 85 3 Q. MY 200b D 03/050117 PCT/1USQ2/18220] The

al ts

A1

conpoung
concent 1
the cul t

| FExampleshl ubi | i zed i nRdi net hyl sul f dxi deAqcMBOMassT{abs DVSO
3&% shoul d not exceed a final corlcentration of 1% for addition to
53%&

rangi ng
added a

s. The conpounds are generdlly tested at concentyfations
fr gnp 30} O. 0144%ethjrl!’;\§lﬂib§rlph@ﬂyl5 The {sol ut 1 omoglickest conpound is
60._pM

di | ution

[ athe first well containing RPM_ comnlete _and serial 3 fold
s a3k m ad

wells i
desired

hde | A-triflsorgsndtkoxyPheny®BMVC Juspensi 39211947 hen jed to the
ait; C|Lin= vol f et r-att
raﬁﬁg (

x' 106
gently &

re—btinogngthe—test coftpoti ct bns to t he
30-0.0? h?ﬁ%“?ﬁﬁg? ntratioﬁﬁgpﬁgéwb suspension is 2
celpgs/ . Thg,mﬂﬁﬂﬁ?lﬁbﬁaﬁﬂﬁ%ﬂed W
ind thenlincubated 1

di oxi de

fnﬁwy conce
th sterigzg pkastic T1¢s, m xed
for 18 t7o 24 N
at Mphpr e. 458.1097

Qurs at 37C in a 5% carbon
5-chlorothien-2-yi
135 2-(benzoylaminomethyl)thien-5-yl 557.2028

10

Exampie 136
N’ -[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-N,N-
dimethylsulfamide
NH,
2N

2\ .
= >/f\o

N
I

Using the method of Examples 115 — 135, dimethylsulfamoyl chloride was reacted
with 1-(4-aminobutyl)-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-4-amine to
provide the desired product. The observed accurate mass was 385.2029,



Separation Follow ng incubation the plates are centrifuged for 10 m putes at
1000 rpm (-200 x g) at 4C. The cell-free culture supernatant Bélﬂg d
with a sterile | ypropyl ene pipet and transferred to ster] ol vpropyl ene
t ubes. Sgwbpﬁimgﬁe mai ntai ned at -30 to -70C 15 until ana?@tﬁgpﬂ#ﬁépsanples
are analyzed for interferon (a) by ELISA and for tunmor necrosis factor (a)
by ELI SA or I GEN Assay Interferon (a) and Tunor Necrosis Factor (a) Analysis
by ELI SA Interferon (a) concentratqgﬂmhﬁeggyernined by ELI SA using a Human
Mul ti-Species kit from PBL Bi onedi cal "Laboratories, New Brunsw ck, NJ.
Results are expressed in 20 pg/ Mz Tunor necrosis factor (a) (TNF)
concentration is determ ned usi SA kits available from Bi osource
International, Camarillo, CA el ™ the TNF concentration can be
determ ned by Origen(r)O M Seri noassay and read on an |GEN M8 -

anal yzer from | CGEN International ] GakWthersburg, MD. The i mmunoassay uses a
human 25 TNF capture and detection anthbody pair from Bi osource
International, Camarillo, CA. Results ane expressed in pg/nL. The table
below | ists the | owest concentration foufHto induce interferon and the

| owest concentration found to induce tugas=ﬁe sis factor for each
conpound. A "*" 30 indicates that no inducfypn was seen at any of the
tested concentrations. 86 3 0 MAY 2006 &H850117 PCT/ US02/ 18220 Cyt oki ne
| nduction in Human Cel | s Exanpl eLowest e Concentration (M
Nunmber | nt er f eronTunor Necrosis Factor 10.121.#1 20. 00460. 01 30.010. 37

40. 120. 37 50. 010. 12

| tefn

Using the method of Examples 115 — 135, D-(+)-10-camphorsulfonyl chloride was
5 reacted with 1-(4-aminobutyl)-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-4-

amine to provide the desired product. The observed accurate mass was 492.2655.

CYTOKINE INDUCTION IN HUMAN CELLS
An in vitro human blood cell system is used to assess cytokine induction. Activity

10 is based on the measurement of interferon and tumor necrosis factor (o) (IFN and TNF,
respectively) secreted into culture media as described by Testerman et. al. In “Cytokine
Induction by the Immunomodulators Imiquimod and S-27609”, Journal of Leukocyte
Biology, 58, 365-372 (September, 1995).
Blood Cell Preparation for Culture

] Whole blood from healthy human donors is collected by venipuncture into EDTA
vacutainer tubes. Peripheral blood mononuclear cells (PBMC) are separated from whole
blood by density gradient centrifugation using Histopaqué®-1077. Blood is diluted 1:1
with Dulbecco's Phosphate Buffered Saline (DPBS) or Hank’s Balanced Salts Solution
(HBSS). The PBMC layer is collected and washed twice with DPBS or HBSS and

20 resuspended at 4 x 10 cells/mL in RPMI complete. The PBMC suspension is added to 48
well flat bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media
containing test compound.

Compound Preparation
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60. 010. 01 70.37 80.0410 110.373.33 1510 161010 1730 1830 1910 20 21*30 22
231.11 24* 25 26 27*30 28 29 30 311010 321.1110 331.1110 87 WO sfy‘qmw 30
MAY 2006 PCT/ US02/ 18220 Cytokine Induction in Human Cel | s Exanpl'eLowest

Ef f ect i v&YQABHELHr ation (M Nunber!nterferonTumor Necr osi §CIT5@HF82§913. 3310

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 30-0.014 uM.
Incubation

5 The solution of test compound is added at 60 pM to the first well containing RPMI
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 (30-0.014 uM). The final concentration of PBMC suspension is 2 x:10°
cells/mL. The plates are covered with sterile plastic lids, mixed gently and then incubated

10 for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.
Separation

Following incubation the plates are centrifuged for 10 minutes at 1000 rpm (~200
x g) at 4°C. The cell-free culture supernatant is removed with a sterile polypropylene pipet
and transferred to sterile polypropylene tubes. Samples are maintained at —30 to -70°C

15 until analysis. The samples are analyzed for interferon (a) by ELISA and for tumor
necrosis factor (o) by ELISA or IGEN Assay
Interferon (a) and Tumor Necrosis Factor {a) Analysis by ELISA

Interferon (o) concentration is determined by ELISA using a Human Multi-Species
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in
20 pg/mL.
Tumor necrosis factor (o) (TNF) concentration is determined using ELISA kits
available from Biosource International, Camarillo, CA. Alternately, the TNF concentration
can be determined by Origen® M-Series Immunoassay and read on an IGEN M-8
analyzer from IGEN Intemational, Gaithersburg, MD. The immunoassay uses a human
25 TNF capture and detection antibody pair from Biosource International, Camarillo, CA.

Results are expressed in pg/mL.

The table below lists the lowest concentration found to induce interferon and the
‘G*?’

lowest concentration found to induce tumor necrosis factor for each compound. A

30 indicates that no induction was seen at any of the tested concentrations.
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351. 113. 33 363. 3310 373.333.33 383.333.33 391010 403. 333. 33 411, é%ﬂ ﬁ)
423. 3310 433.333. 33 443. 33 453. 33 463.33 47 483. 3330 493. 333. 33 . % 33
511. 1110 HR** 121.11 54** 55* 560.371.11 57* 581.113. | 1006
WO 03/ 05(3%93’?-’ US02/ 18220 The present invention has beegéa;ei%coéll@édc\imvmth
reference to several enbodinents thereof. The foregoing detailed .
description and exanpl es have been provided for clarity of understanding

only, and nojunnecessary | i nT{iakineIadidhionti®Hathautksst ood therefron It

will be appafent to those skilled in the art that nany changes_can pe nade

to the descr il bd#xample Lowest Effective Concentration (pM)

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 0.01 0.12
6 0.01 0.01
7 0.37 *
8 0.04 10
11 0.37 3.33
15 10 *
16 10 10
17 30 *
i8 30 *
19 10 *
20 ¥ *
21 * 30
22 * *
23 1.11 *
24 & *
25 * *
26 * *
27 * 30
28 * *
29 * *
30 * *
31 10 10
32 1.11 10
33 1.1 10
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5 enbodi nents without departing fromthe spirit and scope of the invention.
Thus, the scope of the invention should not be [imted to the tails
of the c%%?/h g NS and structures described herein, but rathe t

| anguage lains that follow. 89 3 0 MAI 200b CLAI MSCHYSR BT pound of
the formula (r). ~H2 R2 (I) wherein X is al kyl ene or al kenyl ene; *

1 S-S2-; * is a bond or -NR6-; R, is aryl, heteroaryl, heterocyclyl al kyl

A AR T S B
-al kyl;  -al keBtainple anyl ; 15 - hkEbeeadffdctive Contentratigpie{(pM) - substituted
cycl oal kyl; |-substi tut-ed—aer'——a-subst—i—Lux—e-d—het—ema-Lyq—zg—&mﬂt ut ed
het er ocycl yl -'e}n'aww . -0- (Y&FQEW‘)fb_j aryl; W%IWF‘)%FaCI%Tubst tut ed
aryl; -0-(a Kyr)ﬁ —heteroaryt ,3ﬁ O-(atkyt)o -Suusllorrmeu treter oaryl ;
-0-(al kyl)o -heterocydl yl;

35 1.11 3.33

36 3.33 10

.37 3.33 3.33

38 3.33 3.33

39 10 10

40 3.33 3.33

41 1.11 1.11

42 3.33 10

43 3.33 3.33

44 3.33 *

45 3.33 *

46 3.33 *

47 * *

48 3.33 30

49 3.33 3.33

50 _ 1.11 3.33

51 1.11 10

52 & *

53 0.12 1.11

54 * *

55 * *

56 0.37 1.11

57 * *

58 1.11 3.33
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-0-(al kyl)o-, -substituted beterocyclyl; 90 3 0 MAY 2006 5 10 15 20 25 30

-COOH, -CO-Oalkyl; -COalkyl; -S(Oo_Z -alkyl; -S(O)02 -(glulwm)m}m
- I | kyl bstituted I S(O o ‘
?;?’kyl )g((%'ﬁ r7f)2r yIy )O-_JS( %;JOSZI (gl Eyl ?(r)yl SUbS'EI %ut ed H‘é?lgts?)zé}sﬁo

-S(O00_2 -(al kyI )() _1-heterocyclyl; -S(O0_2 -(al kyl)o_1-substituted

heterocyclyl; -(alkyl)o-1- N(R6)2; -(alkyl)o_1-NR6-CO O al kyl; -(alkyl)o-
| - NR6- CO- al kmhe presédtl iltydntion Has be¥RGdeCERitmadyWith reférahdwdo)se@rall\é%da@nsmbstl tuted
aryl ; %hal kyl ) o- 1 -NR6- C O heteroaryl; (al ky - NR6- CO- subst i tut ed

het er oar $heredt. e forﬁaquagéﬁtaﬂe Aesceptign fnd exaﬁaal%awskgen proyrided S04

of understanding only, and no unnecessary limitations are to be understood therefrom. It

will be apparent to those skilled in the art that many changes can be made to the described
5 embodiments without departing from the spirit and scope of the invention. Thus, the

scope of the invention should not be limited to the exact details of the compositions and

structures described herein, but rather by the language of the claims that follow.

89



- CO hal oal koxy;

and heterocyclyl,
- hydr ogen;
-substituted aryl;

-al kyl ;

-al kyl - S-al kyl ;

-al kyl - S

al kenyl ;

ted heteroaryl;

-N@2; -CN, -OH  -SH, and in the case of al kyl, alkenyl,
R2 is selected fromthe group consisting 306 MN 2006

-al kenyl; 91 3 OQM% 5 10 15 20 25 30 -aryl;

-heteroaryl; -s

-al kyl-Oaryl; -alkyl-S-aryl: -alkyl-O alkenyl;

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

-al kyl - O al kyl ;

substituenys seleghffoudd dThd REmdlQyp consisting of. -OH  -hal ogen;

10

15

20

25

wherein

NH,
N7 SN
P )R,
R; N
R, X\N
/YR,
R5
0y]

X is alkylene or alkenylene;
Y iS—SOz—;
Z is a bond or —NR4—;

R; is aryl, heteroaryl, heterocyclyl, alkyl or

alkenyl, each of which may be unsubstituted or substituted by one or more

substituents independently selected from the group consisting of:

-alkyl;

-alkenyl;

-aryl;

-heteroaryl;

-heterocyclyl;

-substituted cycloalkyl;
-substituted aryl;

-substituted heteroaryl;

substituted heterocyclyl;

-O-alkyl;

-O-(alkyl)p.i-aryl;
-0O-(alkyl)o.;-substituted aryl;
-0O-(alkyl)o.;-heteroaryl;
-O-(alkyl)o.;-substituted heteroaryl;
-O-(alkyl)o.i-heterocyelyl;
-O-(alkyl)y.;-substituted heterocyclyl;
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-N(R6)2; -CON(RB)2; -CS-N(R6)2; -S-N(R6)2; -NR6-CO-Cl-IU alkyl;

-NR6-CS-d . 10 al kyl; -NR6- S2-Cl _10 alkyl; -COCl-10 al kyl; ﬁh&?%ﬂ'ﬁlo
al kyl; -N3; -aryl; -substituted aryl; -heteroaryl; _subst it ut
heteroaryl; -heterocyclyl; -substituted heterocyclyl; -CO aryl;

-CO (substituted aryl); 92 3 0 MAY 2006 -CO- heteroaryl; and

-CO (substituted heteroaryl); R3 and R4 are i ndependent ly selected fromt he
group consisting of hydrogemH;l kyl, al kenyl, hal ogen, al koxy, am no,

al kyl am no, dial kyl am no and 5 al kylthlo Rs can join with Xto forma
ring; or when R is alkyl ;CRSOz¥¥IR can join to forma ring; each R6 is

i ndependently Hor dio alhgﬂ' Oll' a pharmaceutically acceptable salt
thereof. 10 2. A conpound %]%Y of claiml wherein X is alkyl ene.

-S(0)o-2 -alkyl;

5 -S(0)o-2 (alkyl)o-i-aryl;
-S(0)o-2 —(alkyl)o.:-substituted aryl;
-S(0)o.2 —(alkyl)o-1-heteroaryl;
-S(0)p.2 (alkyl)o.1-substituted heteroaryl;
-8(0)o.2—(alkyl}o.;-heterocyclyl,

10 -S(0)o-2 —(alkyl)o.;-substituted heterocyclyl,

; ~(alkyl)o.1- N(Re)a;
-(alkyl)g.1-NRs-CO-O-alkyl;
-(alkyl)o.-NR-CO-alkyl;
-(alkyl)p.;-NR¢-CO-aryl;

15 -(alkyl)o.;-NRs-CO-substituted aryl;
-(alkyl)y.;-NRg-CO-heteroaryl,
-(alkyl)p-1-NRg-CO-substituted heteroaryl;
-N3;

-halogen,
20 -haloalkyl;
-haloalkoxy;
-CO-haloalkyl;
-CO-haloalkoxy;
-NOj; "
25 -CN;
-OH;
-SH; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;

R; is selected from the group consisting of:
30 -hydrogen;
-alkyl;
-alkenyl;
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.3. A.conpound or salt of claiml| wherein Zis a bond. 15 4, A co ow%}ggr
salt of claiml or 3 wherein R is alkyl, aryl, or substituted &Vl
conmpound or salt of claiml wherein X is alkylene and R, is alkyl. 6. A
compound or salt of claiml wherein RZis H alkyl or alkyl-OGalkyl. 20 7.
A conpound or salt of claiml| wherein R3 and R4 are independently H or

al kyl. S. A conpound sel ected fromthe gr oup consi sting of:

N-[4-(4-am no-2,6, 7-trimet -IH-|mdazo[4 -c] pyridin-|

-yl ) butyl ] nmet hanesul f onam d 25 93 3 0 MAY 2006 N (4-

[ 4- am no- 2- (et hoxynet hyl )-ﬁ;b%txtinerbarbryl -1 Himdazo[ 4, 5-c]pyridin-1- yl]butyl
} met hanesul f onam de; ‘N

{4-[ - 4- ani no- 2- (et hoxymat KYF5E08 et hyl - | H-i i dazo[ 4, 5-c] pyridin- |- yl]but
yl') net hanesul f onam de;

2- (et hoxynet hyl ) - 6, 7- di met ﬁuﬁshtuted hetemalZyme\t hanesul f onyl ) pi peri di n- 4- yI ] et hyl
) -1H i midazo[ 4, 5-c] pyr i-slkyl-@-akylne;

N-[3-(4-am no-2,6, 7-ti methél% JEI-lem dazo[ 4, 5-c] pyri di n- 1-

yl') propyl ] met hanesul f onani &eY 8 [ 4- am no- 2- (et hoxynet hy] ) - 6, 7- di et hyl
-1 Himdazo[4,5-c]pyri di Qﬂ(br 01;9' ¥! ] propyl } met hanesul fonam de; N {4-

[ 4- am no- 2- (ethoxyrrethyl) 7- iret hy P, 1H i m dazo[ 4, 5-c] pyridin-1- yl]butyl)

met hanesul f onam de; N- {za[alkyhﬁmy)l 2- (et hoxynmet hyl ) - 6, 7- di met hyl -

| Hi m dazo[ 4, 5-c] pyri din- ﬂkllf b] l%( 5 di met hyl et hyl } net hanesul f onam de; 15
N-{ 2- [ 4- ami no- 2- (et hoxymet ]y;/ “BY'met hyl

-1 Hijgi dazo[ 4, 5-c] pyri di n- h]-kah g;kélﬂ Id,hﬂet hyl et hyl ) propane-2-sul f onam de;
N-[ 4- (4- am no- 6, 7-di net hyl - | |mdazo c]pyridin-I-yl)butyll ethanesul fona

m de; N-[4-(4-anino- 6, 7=e|1ikod ot dllpényl mbsnmtecﬂla)zm[mﬂfoﬁnoiwbshtdcmts s¢lected
-yl)buty]) propane- 2-sul fo

N[ 4- (4-am no- 6, 7- di net hyI %Wﬂgﬁfi?%l%mg]oﬁyrl din-1-yl)butyl]-N, N 20
di et hyl sul f am de; -OH;

-halogen,

15 | NRo2:
-CO-N(Re)2;
-CS-N(Rg)z;
-502-N(Re)z;
-NRs-CO-C1.9 alkyl,

20 “NRg-CS-Ci.10 alkyl;
-NRg- SO,-Cy.10 alkyl;
-CO-Cy.j0 alkyl;
-C0O-0-Cy.p0 alkyl;

-Na; ‘

25 -aryl;
-substituted aryl;
-heteroaryl;
-substituted heteroaryl;
-heterocyclyl;

30 -substituted heterocyclyl;
-CO-aryl;
-CO-(substituted aryl);
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N-[4-(4-am no-6, 7-dinethyl - I Himdazo[4,5-c]pyridin- | -y])butyl]butane-|
-sul fonam de; N-[4-(4-ami no-6, 7-di met hyl - 1Hi mi dazo[ 4, 5- c] pyrlyll]MAi'lﬂl]B
-yl ) butyl ] benzenesul f onam de;
N-[ 4- (4-am no-6, 7-di net hyl - 1H-i m dazo[ 4, 5-c] pyridin- | -yl)butyl]thi ophene-2
sul fonam de; - 25 , ‘ . .
N-[ 4-(4-am no-6, 7-di rrethyl 1H-1 n1 dazo[4 5-c]lpyridin-1-yl)butyl]-1-
phenyl met hanesul f onanm de;
N-[4-(4-am no-6, 7-di methyl -1 Hi pyridin-1-yl)butyl)-3-
f1 uor obenzenesul f onani de; N[ 4- ( gﬁﬂ%‘wg au?lldl net hyl - 1" Hi mi dazo [ 4,
5-c]pyridin- | -yl)butyl]-3- 30.cpanebanzénasuidignam de;
N-[4-(4-am no-6, 7-di net hyl -1 Hi mdazo{4 5- c]%yrl in-1-y])butyl]-4-
r net hoxybenzenesul f onaffe aed Reare @dwem Iy grogsted fom the group conSlstmg Yor
N-[ 4- (4- ani no-6, 7@6{%&&1&' ey, bhd ﬂ%g{m@%%wm qn@rah': ¥ hiautwhﬁﬂaaaa@t hal ene- |
- sul fonam de; y§3 amn06 ‘di me I mdazo[ 4, 5-c] pyri di n- |
-yl ) but yB] qui nol i raéic hiesul f onam de; 5 N-[4 (4-am no- 6 7- di met hyl -
]lc :_Zlorocrjrgtzﬁglldf) geﬁ]zg%;'SS;RP S%nétiror%'nﬁiei?h%{oyfjox]m zf' ring(; to¥ When R, is_ alkyl, Rs and R, can join to
N-[ 4- (4- am nofofm d+@igret hyl - 1H-i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-1,1"-bi pheny
| -4- sul fonam de;
N-[ 4- (4- ani no- 6, 7- di mef#PRsIHPIereRisad B osCrpgl¥h di n-1-y1 ) butyl ]1-4- 10
(met hyl sul f onyl )benzen@ﬁyﬁﬁmm&enyad&p&me(sénameap 6, 7-di net hyl - |
H i m dazo[ 4,5-c]pyridin-1 -y])buty]]- (tri
f I uor oméfhoxy) benzenesul f onam de;
N-[4- (4-ami 0036, 7-4lbdialdiid ol brilRzOliedts RLPHEIGIN- 1 Y1) butyl ]-4- {(B)-[4-
(di met hyl am no) phenyl " di azenyl ) benzenesul f onam de;
N-{4-[ 4- am no- 2- (et hoxynet hyl ) -6-net hyl -1 Hi m dazo[ 4, 5 c] pyridin-I-

yl1butyl} ethanesy
{4-[ 4- ani no- 2 (et hoxéy]‘%ah@%sa%fdmﬁ Ve 20 00064 5 c] pyri di n-1-y1 ] but yl }
pr opane-

15 4, A compound or salt of claim 1 or 3 wherein R, is alkyl, ary), or substituted aryl,
5. A compound or salt of claim 1 wherein X is alkylene and R; is allcyl.

6. A compound or salt of claim 1 wherein R, is H, alkyl or alkyl-O-alkyl.

20
7. A compound or salt of claim 1 wherein Ry and R, are independently H or alky],
8. A compound selected from the group consisting of:
N-[4-(4-amino-2,6,7-trimethyl-1H-imidaze[4,5-¢]pyridin-1-yl)buty!]methanesulfonamide;
25 '

93’



.2-sul fonam de; N- {4-[4-am no-2-(ethoxynet hyl ) -6anet hyl -

| H i m dazo[ 4, 5-c]pyridin-1 -yl]butyl }butane- 20 1-sulfonam de; ﬂi Y 200
{4-[ 4-am no- 2- (et hoxynet hyl ) - 6- et hyl -] H i mi dazo[ 4, 5-c] pyri di n-1 W‘ }noutyl )
t hi ophene- 2- sul f onam de; N

{4-[ 4-am no- 2- (et hoxynet hyl ) - 6- net hyl -1 H-i m dazo[ 4, 5-c] pyri din- | -yl]butyl
} -1- phenyl met hanesul f onam de; 25

N- { 4- [ 4- anNr@- R-4raindoX Yethsinhth@)-BEL Byt etttk liAvididasd (4,55 Jpyagini i n- 1 -yl ] but yl }
-3- fl uorobenzenesulfonam de; N {4-[4-am no-2- (et hoxynet hyl) - 6-net hyl -

| i mi dazoylfertBlmetanesnifon a0ydSbut yl }- 4- cyanobenzenesul f onami de; N-

(4-La- arm ng- & (gt mpaurt i Tt Do AP ARROU A, b -1 -1 Tbucyl}-3

- 30 cyanob nesu

{4-[4-am nﬁj}ﬂnﬂ}h{bﬂq@jﬁmlmﬂaﬁn@emt hyl - | H-| m dazol[ 4, 5- c] pyrl di n-1
-yl Jbutyl }-4- nethoxybenzenesul f onam de; 30 MAY 1

{4-] & ani n%(ezheémﬂhypﬁ Eduyethylsl- ﬁ%t[w[methqumfwmppr@%ﬂp\glml}rJH

-yl ]butyl) f e sul fonam de; N
{4-] 4- ani n‘S%E‘af“‘eLt ﬁoéi}%é@ﬂ ﬁ’%g‘%rret] 3yl -1 Wi mi dazo[ 4, 5-c] pyridin-I -
yl'] butyl) Waphtdhghmoez,8. 7stihfettaninidazo[4,5-c]pyridin-1-

N-{4-[ 4-am no- 2- (]ethox ymet hyl ) - 6- net hyl -1 Bim dazo[ 4, 5-c] pyridin-|-
yl Tbutyl } Yinreeyimetenswlioamaifcde; N

T But ) TR B f L i s e e @.%gg;gg[ﬁ%_fwmﬂqi_n-|

-yl oroimet nzenes onam

4- [ 41@m nwl%arbpyhmey}nmiehﬂfo)mﬁndmt hyl-1 Him dazo[4, 5-c]pyridin- |

-yl ]butyl) -1-

{1 548 - N7 raming-24cbRummed dpmedyk] Hepidszold. Sreleiidiedal f onari de: N
4-[ 4-am E]M%EFB methyl- | Himdazo [4,5-cC ridin- |

{yl ][butyl n}?] nglﬁ net sﬁ#ﬁonﬁ)bené,enesul fi)nan‘i ée; [ N- Tpyrid

{ 4-[ 4- am n¥- 2~[eahmoydgtthyt ym@hyipolRdindethili I -dakdazo[4, Be plrivin-1-gl]At,14

-yl ] butyl)-A4- f.l uor onet hoxy).henzenesul f onam de;

dlmeﬂ%}lgtlhyl}methanesulfonaml e;

15 N-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl]-1,1-
dimethylethyl} propane-2-sulfonamide;
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]ethanesulfonamide;
N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butylJpropane-2-sulfonamide;
N'-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl}-N,N-

20 dimethylsuifamide;
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-¢]pyridin-1-y]butyl]butane- 1-sulforamide;
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]benzenesulfonamide;
N-[4-(4-amino-6,7-dimethyl- 1H—1m1dazo[4 5-c]pyridin-1-yl)butyl]thiophene-2-
sulfonamide;

25 N-[4-(4-amino-6,7-dimethyl-1H-imidazo(4,5-c]pyridin-1-y})butyl]-1-
phenylmethanesulfonamide;
N-[4-(4-amino-6,7-dimethyl-1 H-inmidazo[4,5-cIpyridin-1-yl)butyl]-3-
fluorobenzenesulfonamide;
N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c}pyridin-1-yh)butyl]-3-

30 cyanobenzenesulfonamide;
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo{4,5-c]pyridin-1-yl)butyl]-4-

methoxybenzenesulfonamide;
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15 N-[ 4- (4-am no- 2- et hoxynet hyl - 6- et hyl -

| H i m dazo[ 4, 5-c]pyridin-l-yl)butyl]-4-((E)-[4-

(di met hyl am no) phenyl ] di azenyl } benzenesul f onam de; 2- (et hoxynet B)ﬂlﬂmlm%
{2-T1 -(etylsulfonyl)piperidin-4-yl]ethyl) -6,7-dimethyl-11-1 im

dazo[ 4, 5-c] pyri di n-4-am ne; 2-(ethoxynmethyl)-1- {2-[I

- (i sopropyl sul fonyl ) pi peridin-4-ylletbyll -6,7-dinethyl-IH 20

m dazo[ 4, ﬁ[@l(ﬂﬂmﬂbfﬁ ﬂdﬁﬂétﬂ?lrlﬂ-rmldazoﬁl 5—c%|pyr1dm—1 Dbutyl]naphthalene-1-

2- [ 4- am no- 2- (et hoxynet hyl ) -6, 7- di met H i m dazo[ 4, 5-c] pyri din- |
yl ] et hyl } sulferemidi; et hy| pi per i di ne-1 - suI fonam de; 1- {2-[ 1

: Enb uéygigl[ &O@Y(Iélza%lplg (]d 9'd§né]t9¥ 1Hq§{1}¥iz}) 4, ; p%%erb%Y)lliqu?nolln%' gret hyl -1 H
2- (et hoxyrrm]mﬂa);n@a7 di met hyl -1-{2-[1-(2-napht hyl sul fonyl )pi peridin-4-yl]eth

i
{

yl }-1H |mdazo450_}ﬂd yridi n-4-am ne thox rreth -6, 7-di met hyl -1 -
{2 [15- (quiVrid+{ramgingtts f@ﬁ?b’b‘bﬂﬁéﬂiﬁpfﬂeﬁﬂiﬂ -4i m i dazo
4,5-c r| hI67d|rrethI I -[2-(1-
E[4-(t]rip1¥I ﬂg%w)?&enyﬁﬁﬁ }%I %)erl di n- 4- 3% 2
1) et hyl ] - M4l shamel 617 dnf IlHlﬁndlaz@ ne din-1-yl)butyl "-biphenyl-4-
{ %4 ({ ]1 di oqum(;lm so'E h? alzoihlﬂﬁl n- 2] yl )bm yl ipyrl %n dlyrr)etu%/? 1y plrposl;)I/-I H i m dazo
[4,5- c]pypilémmideini ne; 96 3 0 MAY 2006 1- {2-]
1- (1,1 -bi - I
-2((et hoxyﬁ}]\e‘ﬁﬁh@é1 3‘#‘&%7?2. r%eﬁ%%g Pyggmgynrdazﬁ)][@gﬁé' buﬁl él n- 4- am ne;
2- (etlboxy mghbily lsulBonylibenpéneyhifodamifie- ( 1- {
[ 4- (et hyl sul f onyl ) phenyl ] sul fonyl ) pi peri di n-4-
yl) ethyl | - M- dainer &7 ciasthyl-i Hripidazatd. srejpyrting 1 (3 )butyl]-4-
1-[4-(4-d esu] f onyl eridin-4-yl} ethyl)-2
(e'E ho§<yme!t yff@é%ﬁﬂé@%ﬁ% ﬁ%sgi—f!? gtotjll 5- %:/] ]pf/”r:odlln I4 am %e} i
N][f (4- a]rfi’\h@;@l ﬁnﬁﬁlo]gﬁ" vmwy}-mxmmmmwwmlwwlmurvu 4-{(E)-[4-

ro t hanesu) f onam de; .
N [ 3p 4p)a/m%‘ﬁ mp?nhﬁaylﬁee»ﬁzqn%}ibﬁp%ﬁgfﬂ{lﬁmsméqe@yri di n-
| -yl haro . a -
N y )I-B pér&ﬁd PQ%%&?Z% r(?tﬁ%%}ﬁg‘?ﬁ}dﬂk% mgﬁglzg) 1méda ’ §/I§I 3Flndll-jjl )propyl]-N, N-
di t hyI sulyflantytjethanesulfonamide;

N-{4-[4-amino-2-(ethoxymethyl)-6-methyl- 1 H-imidazo{4,5-c]pyridin-1-yl]butyl} propane-
2-sulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl- 1 4-imidazo[4,5-c]pyridin-1-y}Jbutyl} butane-

20 1-sulfonamide; |
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1 H-imidazo{4,5-c]pyridin-1-
yl]butyl}thiophene-2-sulfonamide;

N-{4-[4-amino-2-(ethoxymethyl)-6-methyl- 1 H-imidazo[4,5-c]pyridin-1-yi]butyl}-1-
phenylmethanesulfonamide;

25 N-{4-[4-amino-2-(ethoxymethyl)-6-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-
fluorobenzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c}pyridin-1-yl jbutyl}-4-
cyanobenzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methy!l-1H-imidazo[4,5-c]pyridin-1-ylJbutyl}-3-

30 cyanobenzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyi}-4-

methoxybenzenesulfonamide;
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N[3 -(4-amno-2,6,7-trimethyl -1 Himdazo [4,5-c]pyridin- |
I)propyl]butane | - sulfonamde; N[ 3-(4-amno-2,6, 7-trinethyl-

i mdazo [4,5-c]pyridin-1-yl)propyl]thiophene-2- 15 sul fonam de; 0 MAY 2006
[3-(4-anmino-2,6, 7-trimethyl -1Himdazo[4, 5-c]pyridin- I-yI)propyIﬁ g\ :

f1 uor obenzenesul f onani de; N—[3 (4-am no-2,6, 7-trinmet hyl - 1 H i m dazo
[4,5-c]pyridin-1-yl)propyl]-3- cyanobenzenesul f onam de;

N[3-(4-a i 1 11) I,napht hal e
ne-1- sul P%Vggtnfﬂ dgm?rmt? &?{Z%rﬁtﬁgbZ Q{}@%J &ﬁn@%lﬁlﬁﬁSqﬂwﬁgzlo?glmylg]zger| din-1
-y]) propyl ]ﬂn’bmmmakﬁmeulfenanuﬂéonam de N[ 3- (4 am no-2,6, 7-trinmet hyl -

oobi ey a1 ool Bl (Ebey e hEb LS %Li Zazotﬁ’s”?pﬂdm% 25
N-[3-(4- a;}/ﬂeu@gﬁafghthal'eﬁ@ﬁfbﬁhfohfﬁ'ﬁ mOI6120[4 5-c]pyridin- | -yl)propyl]-1,

| - bi phen onam de; -{4-anmino-2,6,7-trinethyl- | Himdazo
[4,5 5cC] pyM{@[haminoﬂ )(ﬂhomhﬁhﬁ}) &-teiblyl-lAFiansadods §)denadndsul f onam de; 30
N {3-[4-a ﬁ yl)-6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyri din- |-
y] 1 propyl )%Q‘Fﬁ e Bﬁ- r'ﬁ nagydey 0 MAY 100b
N-{3-[4- amngs 2r. Y/ h C imn-1-
MR mfﬂﬁ ﬁ"p gﬁg{bg%xaﬁ%%mgg G- flett-MuLinibhdofh, a3 phin-1c I g1

[4-(4- a(t'rilﬁhleﬂ}mmyi)@emeeriﬁﬁh}f&;a?mdenet hyl -1 Himdazo[4,5 -c]pyri din- 1

pr opy

|

N -

N ;{3 O N e i A O T - e AT i dedolf e myricia-Tey Wy BT
]

y
H-
N-

| T prgpy! v ¢thi Ryc1bi2.2. hanesulfonamid
3 [Alfg am n(t)(lg {@ﬁggﬁm%%%%%sli?y%&z 1]>l/“=:ptl %—I—yll]%c(tjaaggf% Ofl;lagl]l peyrl di n-1-

pr-opyl ) Mo é&hieamend-2dethok yroethih)-6-methyl-1H-imidazo[4,5-c]pyridin-1-ylJbutyl}-4-
4 am g 20 R IR BTl 1 -1 1 m 0200 4,5+ pyri i n- 1

N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yllbutyl}-4-

y
(
yl
{3

(trifluoromethoxy)benzenesulfonamide;

15 N-[4-(4-amino-2-ethox ymiethyl-6-methyl-1 H-imidazo[4,5-c}pyridin- 1-yl)butyl]-4- {(E)-[4-
(dimethylamino)phenyljdiazenyl } benzenesulfonamide;
2-(ethoxymethyl)-1-{2-[ 1-(ethylsulfonyl)piperidin-4-yljethyi}-6,7-dimethyl- 1 H-
imidazo[4,5-c]pyridin-4-amine;
2-(ethoxymethyl)-1-{2-[ 1 -(isopropylsulfonyl)piperidin-4-yljethyl} -6,7-dimethyl-1 H-

20 imidazo[4,5-c]pyridin-4-amine;
4- {2-[4-amino-2-(ethoxymethyl!)-6,7-dimethyl-1H-imidazo[4,5-clpyridin-1-yl]ethyl}-N,N-
dimethylpiperidine-1-sulfonamide;
1-{2-[1-(butylsulfonyl)piperidin-4-yl]ethyl}-2-(ethoxymethyl)-6,7-dimethyl-1H-
imidazo[4,5-¢]pyridin-4-amine;

25 2-(ethoxymethyl)-6,7-dimethyl-1-{2-[1-(2-naphthylsulfonyl)piperidin-4-yllethyl}- 1 H-
imidazo[4,5-c]pyridin-4-amine;
2-(ethoxymethyl)-6,7-dimethyl-1- {2-[1-(quinclin-8-ylsulfonyl)piperidin-4-yl]ethyl } - 1 H-
imidazo[4,5-c]pyridin-4-amine;
2-(ethoxymethyl)-6,7-dimethyl-1-[2-(1-{[4-(trifluoromethyl)phenyl]sulfonyl} piperidin-4-

30 yhethyl}-1H-imidazo[4,5-c]pyridin-4-amine;
1-[4-(1,1-dioxidoisothiazolidin-2-yl)butyl}-6,7-dimethyl-2-propyl- 1 H-imidazo[4,5-
cJpyridin-4-amine;
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10 yl ] propyl }t hi ophene-2-sul fonam de; (E)-N

{3-[ 4-ai ni no-2- (et hoxynet hyl ) -6, 7-di net hyl - 1Hi m dazo[ 4, 5-c] pyridin-1_ -

yl ] propyl} -2-phenyl et henesul fonanm de; N- 3.0 MAY 2006
{3-[4-am no- 2- (et hoxynet hyl ) -6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyri di n- |

-yl ]propyl) -3- fluorobenzenesul fonam de; 15 ,
N-{3-[ 4- am no- 2- (et hoxynet hyl ) -6, 7-di net hy] -1 H i m dazo[ 4, 5-c] pyridi n-1-yljpr

[ }-4-
(51 am TR E RS Homs e o by e
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(3-L4-ami nonge ot NOKARERYL 3oy Bl pmpil- Liv 1 i dazo

[ 4, 5-c] pyr udr obenzenesul f onami de; N-

{3-[ 4-5ani na-(2- {(1et44megmmhy1hl)mmpnemymm)meﬂ;dsmfnmth@rzulmqlwhyﬂm | -

4 }grfﬂygn{ﬁgapmh Koy B HEP??!S?;’J]) 1 lmr%Zﬂfébﬁg Ipypidin-%52849%] 4, 5- ¢] pyri din-1 -

N-
yl ] propyl) ﬁ-‘-}%, a
{3 [ 4-am n (])\f‘;? : @%ﬂ étgﬂ mé?ﬁéda 4 51c]pynd1n 1-yDpropyl]ethanesulfonamide;

H i m dazo[ N-B-¢4- pwmcﬂﬁ,lci s1- H}th@thylewm}mdaée[4(5"+t]pyridin-1-yl)propy}]propane-Z-
fl uor onet hyl ) benzenesul f onam de;
N- [ 3- ( 4- aniSEoBaBdsoxy et hyl - 6, 7- di met hyl - 1H- i ni dazo[ 4, 5- ¢] pyri di n-1-yl ) prop

1o 000G R R Ao B o o
y]3} 4£Larln' nlall_upbtény;slu}fdﬁmcld fonam de; 98 3 0 MAN 2006 I\I—Z . Cdin1
iyl ][ pr opyl ?Vé ‘f @%i%?ﬁylblgmgﬁl gﬁgé'ﬁ‘g]ﬂ’e? Y%E’IOPYI]% Pa%e‘l’
N-[ 2- (4- amg@parBidé-trimethyl -1 H-im dazo[ 4, 5-c] pyri din-
[
I

N— 2- (4- amMP3-Y-8mirnd-2 46rﬁetrhy¢thyll—lﬁ{+imﬂhlzo[[44§-ﬁ}pof}ipiyr i-gprdpyyithieptenie}2r opane- 2-
ul fonam d 4-(4-amno-2,6,7-trinmethyl- IHimdazo [4,5-c]pyridin- |
y ) ethyl ]S Kffﬂpam]dk
N-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yDpropyl]-3-

| -yl)ethyl]ethanesul f onami de;
s

fluorobenzenesulfonamide;
N-[3-(4-amino-2,6,7-trimethyl-1H-1midazo[4,5-c)pyridin-1-yl)propyl]-3-
cyanobenzenesulfonamide;
20 N-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyljnaphthalene-1-
sulfonamide;
N-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyljnaphthalene-2-
sulfonamide;
N-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin- 1 -yl)propyl]-C-(7,7-dimethyl-2-
25 oxobicyclo[2.2.1]hept-1-yl)methanesulfonamide;
N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-1,1’-biphenyi-4-
sulfonamide;
N-[3-(4-amino-2,6,7-tnmethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-4-
(trifluoromethoxy)benzenesulfonamide;
30 N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-1imidazo[4,5-c]pyridin-1-

yl}propyl} ethanesulfonamide;
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di met hyl sul f am de;

N-[ 2- (4- ani no-2, 6, 7-tri met hyl - 1H-i mi dazo[ 4, 5-c] pyri di n-1-yl ) et hyl ] BtMH 0.
sul fonam de; 10 N [2-(4-amino-2,6,7-trimethyl- | Himdazo[4,5-c]pyri din-
| -yl)ethyl]benzenesul f onam de;

N-[2-(4-am no-2,6,7-trinmethyl-1H i m dazo[ 4, 5-c] pyridin- |

-yl )ethy]]thi ophene-2- sul fonam de;

(B) - N-[ 2- (A= @nananihot2 ?ethcﬁmﬁmynb-ﬁyﬂmmﬂdﬁm{ lﬂmﬁia@&;[mysr-t]p@ham 1-yl)ethyl]-2-
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H i nmi dazo[¥]mopylppropaner2- Slﬂlfoglﬂryllétehyl ]-3- fluorobenzenesul fonam de:

Ny aoobens eNalhf4-Smind-2 R ciry 143 Bl @RA (rtinfdd¥{4, Sefpyrlain-YVEpYAL - -

N-[ 2- (4- anvedgaéhyistifadRlehy| - 1H i m dazo[4 5-c] pyridin-1l-yl)ethyl]-3-
cyanobenzenesulfonam de; N [2-(4-am no-2,6,7-trimethyl- 1 Himdazol4,

5-c] p§ri di N={3-iftremiey? Ieth°xmthﬂhékifeﬁmleﬁdw@nm@ké; -c]pyridin-1-

N[2-(4-a i mdazo[ 4, 5-c]pyridin- | -yl)ethyl]-2,4- 25
di fl uor obe#i%rﬂ%lg ‘r'tgﬂgrhsély%ﬁﬂdgm amno-2,6,7-trinmethyl-1 Himdazo

[ 4, 5-c] perdmn[-; -dminel )-eéthytima ity B -emecthyl- mxﬁmapmc]pmdm 1-
N-(2-(4-amno-2,6, 7-trimethyl -1Him dazo[4, 5-c]pyridin-

_yl) et hyl Yierenyh heraeacaulfosamidshan de;: 30 N-{2-(4-amino-2, 6, 7-tri met hyl -

I
L1 1 daz ol Py e LT 81 ks b B etk L AL S Bk a0z eresul fonan

104- anqu@ngy@ﬂopﬂsnw ﬁnfmﬁhhddp dazo[4 5-c] pyri di n- I-yI Yethyl]-C (7, 7-di
yl -2- oxohicyclo[2.2.1 ]hept- %jmet hanesul f onam d

- (4- an{E)de’Bd47aJnmlpr?efqﬁ xymﬂrlhi)rﬁ 6z [rwﬂaddfbymdam{‘hii-c]pyndm 1-
t hyl de; 5
iy 4ya]rryli%%5ylg'g_gﬁ%rlr%tﬁﬁ ﬁ%wf{’f%ﬁlﬁ]&ago[ 4,5-c]pyridin-1-yl)ethyl]-4-

N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]propyl}-3-

fluorobenzenesulfonamide;

15 N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]propyl} -4-
cyanobenzenesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl}propyl}-3-
cyanobenzenesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-cpyridin-1-yl]propyl}-4-

20 methoxybenzenesulfonamide; |
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl]propyl} -
2,4-difluorobenzenesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1 -
yHpropyl} naphthalene-1-sulfonamide;

25 N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl]propyl}naphthalene-2-sulfonamide;

N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethy!- 1 H-imidazo[4,5-cIpyridin-1-yllpropyl}-4-
(trifluoromethyl)benzenesulfonamide;
N-{3-(4-amino-2-ethoxymethyl-6,7-dimethyl-1 H-imidazoj4,5-c}pyridin-1-yl)propyl]-C-

30 (7,7-dimethyl-2-oxobicyclo[2.2.1]hept-1-y)methanesulfonamide;
N-{3-{4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl]propyl} -
1,1-biphenyl-4-sulfonamide;
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(met hyl sul f onyl ) benzenesul f onam de;

N-[2-(4-am no-2,6, 7-trinmethyl -1 Himdazo[ 4, 5-c] pyridi n-I-yI)ethyIk -
(trifluoromethoxy)benzenesul fonam de; N-[2-(4-anmino-2,6,7-trimed )MM]?uqﬁl-i m
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Y-[4-(4- anNF{d-(Z-mlhOW{thmeﬂﬁﬂﬂﬁ myildaddf¥ iSrdjpazbp4 - Blahpybuitaieal- -yl ) but yl ] - N
, N-di net hg goul fa N {4-[4-am no-2- (et hoxynet hyl)-7-nmethy]-1
H i m dazo[ é}"l d| n- | -yl]butyl } butane- 1-sul fonam de; N {4-

[ 4- aghno- ZN([Qt oYL et @yltﬁlm%ﬂ'% 1y ¥ | rnidhzdia S DRI FREARL A - ) &h PYbdnz Sk dnlfonarfde;

yl] but yl } benzenesul fonam d
{4-[ 4-am no- 2- (et hoxynet hyl ) -7-nmet hyl -1 Hi m dazo[ 4, 5-c] pyridin- | -

| ] butyl i,ophene- 2- syl f.on
L4l D amt o2 RaRRGR Ay PGk Rt Sral Py Bl by Dpiomlene 2 y 1 ) but vl )
- 2- phenyl giiheRgsed;f onam de;
(£)-N-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-2-
15 phenylethenesulfonamide;

N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-

N-
1-
4-
y

[2
yl
({
)e
N[ 2-
tr
h

fluorobenzenesuifonamide;
N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-4-
cyanobenzenesulfonamide;

20 N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyrdin-1-ylethyl]-3-
cyanobenzenesulfonamide;

N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-y})ethyl]-4-
methoxybenzenesulfonamide;
N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo{4,5-c]pyridin- 1-yl)ethyl}-2,4-

25 difluorobenzenesulfonamide;
N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl]naphthalene-1-
sulfonamide;

N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)ethylInaphthaiene-2-
suifonamide;

30 N-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-4-

(triflucromethyl)benzenesulfonamide;
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N {4-[4-am no-2- (et hoxynmet hyl )-7-nmethy]-1 H i m dazo
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{4 [ 45 ani d&{z(e@mw;fe?mmpﬂm Ak inyitlazofd 5 el pberiin4 - B)ehpdr di n- 1 -yl ] butyl)

-4- trlfl enzene f onam de; N
[ 4- (Sf am n ?Ogewgm slﬁ?é"?ﬂ&ﬁ? *1 Himdazo
[ 4, 5-c] pyrigpni4lmyibd s, Y-ltﬂln'l@th(ﬂ,l?fnﬁ@aﬁb[ﬂrﬁtd’}ﬂncﬁnqxﬂbﬂtﬁyl(}hﬂ[ 2.2.1

] hept - 1-yl ) met hanesul f onam de;
{4-]4-am QUQT@%@W&%@’)&SVHWW:—lHI m dazo [4, 5-c]pyridin-1-yl]butyl }

bi phenyl I f
{|4p[ éelngtm no- g Oﬁ?ﬂox m:s? hyﬁn)ethyl W]Faz_ﬁ[ﬁ’is C] Q}-g)eti%l ri Igcthyl M -yl ]butyl}

-4- (oet hyﬂnﬂdhicﬂﬂws)mfoﬂm&j&esul fonam de;
N-{4-[ 4- am no- 2- (et hoxynet hyl ) - 7- net hyl - 1H-| m dazo[ 4,5 ’]]pyrl din-1-yl]butyl}

S4- (11 f I MR AR D ey Fomaigazaliss-alpyridin-1-y)ethyT)-3
{4-[4-am &igel_é)gfsggﬁ%q?g@ﬁ fémaﬁ;ﬂ@l hy] - lHNI- m dazo[ 4, 5-c] pyridin-1-yl ] butyl}

-1- methyl azo onami de;

{4-[ 4- am n¥-[2- (élemhmﬁﬁrmwtnmle)hﬂ—lf@h}hlylhzd[H—Smipydahn{14yl5ethj(1ﬂ>55mtﬂom}ﬂ1epﬂe}lbat- yl}-
3,5- 30 di m?é’h oxazol e- 4-sul fonam de; N

{4-[ 4- anmi nB¥ %/‘ xymet hyl') - 7-met hyl - 1Hi m dazo[ 4, 5-c] pyri din-1-yl]butyl)
-5- ¢l or of iy oP@eRRmd- 54 ftARRM A H-ARdadd], 5-c)pyridin-1-

yl)ethyl]amino} sulfonyl)benzoic acid;
N-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)ethyl}-1-(2-
nitrophenyl)methanesulfonamide;
N-{[5-({[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-
20 yDethyl]lamino} sulfonyl)thien-2-ylJmethyl} benzamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1.H-imidazo[4,5-c]pyndin-1-
ylJbutyl} ethanesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo{4,5-c]pyridin-1-yl]butyl} propane-
2-sulfonamide;
25 N’-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c]pyridin- 1-yl)butyl}- N, N-
dimethylsulfamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c}pyridin-1-yljbutyl } butane-
1-sulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl- 1 H-imidazo[4,5-c]pyridin-1-
30 yl]butyl}benzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-
yi]butyl} thiophene-2-sulfonamide;

100



3 0 MAY 2006 N-({5-[({4-[4-am no-2-(ethoxynethyl)-7-nmethyl-lHimdazo[4,
5-cjpyridin-1- yl]lbutyl) am no)sul fonyl]thien-2-y)) nethyl)benzagi W M2
pharmaceutically acceptable salt thereof. 5 9. A pharnaceuti cal APOSI ti on
conprising a therapeutically effective amount of a conpound or salt of one
of claims 1-8 in conbination with a pharmaceutically acceptable carrier.
10. A pharmaceutical composition according to claim9 for inducing cytokine

ol ai m 5 1 o g o o TR e
conposi t i ophapddhelienglferanoei m 9 for treating a neopl astic disease in an
ani mal . 10%’- {4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yi]butyl}-3-
fluorobenzenesulfonamide;
5 N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl]butyl} -4-
cyanobenzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-
cyanobenzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-4-

10 methoxybenzenesulfonamide;

N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl]butyl}-2,4-
difluorobenzenesulfonamide;

N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-
yl]butyl}naphthalene-1-sulfonamide;

15 N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-¢]pyridin-1-
yijbutyl}naphthalene-2-sulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-4-
(trifluoromethyl)benzenesulfonamide;

N-[4-(4-amino-2-ethox ymethyl-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-C-(7,7-

20 dimethyl-2-oxobicyclo{2.2.1]hept-1-yl)methanesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-1,1'-
biphenyl-4-sulfonamide;

N-{4-[4-amino-2-(ethox ymethyl)-7-methyl- 1 H-imidazo[4,5-¢]pyridin-1-yljoutyl} -4-
(methylsulfonyl)benzenesulfonamide;

25 N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yljbutyl}-4-
(trifluoromethoxy)benzenesulfonamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-ylJbutyl}-1-
methyl-1H-1midazole-4-sulfonamide;

N-{4-[4-amino-2-(ethox ymethyl)-7-methyl-1 H-imidazo[4,5-cJpyridin-1-yljbutyl}-3,5-

30 dimethylisoxaiole-4-sulfonamide;

N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yi]butyl }-5-

chlorothiophene-2-suifonamide; and
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N-({5-{({4-[4-2mino-2-(ethoxymethyl}-7-methyl-1H-imidazo[4, 5-c}pyridin-1-
ylibutyl}amino)sulfonyljthien-2-yl} methyl)benzamide;

or a pharmaceutically acceptable salt thereof.

9. A pharmaceutical compaosition comprising a therapeutically effective amount of &
compound or salt of one of claims 1-8 in combination with a pharmaceutically acceptable

carrier.

10. A pharmaceutical composition according to ¢laim 9 for inducing cytokine

biosynthesis in an animal.

11. A pharmaceutical composition according to claim 9 for treating a viral disease in

an animal.

12. A pharmaceutical composition accerding to claim § for treating a neoplastic

disease in an animal.
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