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Field of the Invention 5 This invention relates to i mdazopyridi ne conmpounds
that have urea or thiourea functionality at the I|-position, ZfdiAYoll0b
pharmaceutical conpositions containing such conpounds. A further aspect of
this i nvent W@ P¥I¥t es to the use of these conpounds as Pcmwseaszdul at or s,
for inducing cytokine biosynthesis in aninmals, and in the treatnent of

di seases, including viral and neopl astic di seases. The invention al so

provi des net hods of 10 maki ng the conpounds and internedi ates useful in
their synthesis. Backgrou of, vention The first reliable report on
the I Himdazo[ 4, 5-c] qui ngﬁfeﬁg“&’%}(rit&kes%ylg?lé?ﬁ()pgé&éﬁ%n et al., J. Oe. Chem
15, 1278-1284 (1950) describes the synthesis of 1-(6-nethoxy-8 15

qui nolinyl)-2-pethyl -] Himdazo[ 4, 5-c]quinoline for possible use as an
ant i nal ar&L&E@B{—%‘ do Edhsequent |y, syntheses of various substituted
1H i i dazo[ 4, 51l inteida kd18So WBTd8zopy AMIAE E&fbouli@thR %@ rés ord@bitegt al ., J.
Med. Chem 11, - (1962‘%‘, synt hesi zed the conpound

P2

p. 87-92 (. _ 2
1-[ 2- (4- pﬁwéw@i))maémw tosip oqaipBRacwica] GEIPABINS sonanmeg sedisi bl e
ant i CO“V%&%&?@?% g agg/e%&f%@ﬁmg&%tmlaél& £Qne L%@_ro@&lgye c%rmf%nds a£hem Abs.

85, 94362 1976), have reported several 2-oxoi m dazo[4, 5-c]quinolines,
and Ber enimmenorggdulatogs, for gdpeing eyrekine bickiaphesiy 8 anigds7 andbinChe tgagnt ohave

reported i - | 25 3 i i . i

L daz o8 BefE e g efinde oo 1L LfEigion S6 b Besmettats ol ves

t herl®of wmiakink dteeompoundslartdonteemadéxdsulsefakinalmdri syathais. agent 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, 640Badkpe6iind sftthellukkhtion dazopyri di ne- 4- ami ne conpounds useful as inmune
response nodifiers are described jn Unit t at es Pat ent s. 5,446, 153;

5, 494, 916; and{@,%ﬂt ?ltfg?.repoﬁf’é‘t'&% W#ﬁ%o[gg'scg“i“ﬂgﬁe‘i‘?gstyﬁ%@[e\g 5P8ht s do not
have am ng a@.pntc&h'i.r(tﬂag;. $3) 18- 12841 0950RHesthiges 32 shnth@BI L@ MmetifeRi 81 N

1H i m dazo[ 4, 5-¢] qui nolin-4-am nes_ that have am de, sul fonam de, and urea

f uncti onaftipghingh-Zrmethyl-isimdazgld. e lquipalne foragsipls ugscaf apapfiplaial ons WO

00/ 76505, agent. Subseqguently, syntheses of various substituted 1H-imidazo[4,5-c] quinolines were
reported. For example, Jain et al., J. Med. Chem. 11, pp. §7-92 (1968), synthesized the
compound 1-[2-(4-piperidyDethyl]-1 H-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., .

Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazof4,5-

clquinolines.
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 1H-imidazopyridine-4-amine compounds useful as immune response
modifiers are described in United States Patent Nos. 5,446,153; 5,494,916; and 5,644,063.
The compounds described in these patents do not have amine containing substitution at the
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,



3 0 MAY 2006 WO 03/050119 PCT/ US02/ 1828-4 WD 00/ 76518 and U.S. Patent No.

6, 331,539. Al of the above-nentioned patents and published patent .
applications are incorporated herein by reference. Despite thesq?mmm]ﬁ

di scoveri es of conpounds that are useful as inmune response nodifiers,
there is agpiddHpng need for conpounds that have the abili t(}/ to nodul ate
the 5 inmune response, by induction of cytokine biosynt REEUSIZGE284t her
mechani snms. Summary of the Invention W have found a new cl ass of conpounds
that are usef Lo i ci.n t okj N bi osynthesis in animals. Accordingly,
this inveﬁ wéﬁflg@‘?cﬁﬂ§ Fﬁ%%o%?#%’%gnélhqfém ve-RFR I BUFIE Mhat have urea
or i OUryeBlifGhkAMBbhdalotard AeoriorReShirkiaiby FlensMpOUNdS whi ch have been
found to be useful inducers of cytokine biosynthesis are defined by Formula
(1), which isResriterthese decept disspectigeelzomppyrds shat pgugefibas (nmupesreaponst| | ows: R2
| 15, wh §: o, A : . i in. The
conpound?ﬁ%ﬂ?fgrthn% gza(ﬁoﬁl}l%se% IC a?@%%@égg%ﬁlsl%ng?g lla%?[égdue to

t hei 5 abiimiotupe respénsellyenduetiokdfivgtokineg bioayikssisoratidr metheniinse nodul at e t he

i mmune response 20 when administered to animals. This makes the conpounds
useful in the treatnment of a variety of conditions such as viral diseases
and t unorSunimafy dfitke Invepdorsi ve t o such changes in the i nmune response. The
e 1 ospondk HEBTYK e SHBbUAE PO A HAE R GAG b TEOE PRGBS L oki ne

bi 0synt hegdsyniheds inndil ANABdingly, B8R inhtidn pidvides inii@ebjrRinel Nadiheani mal ,

and/ or treating a neoplastic disease in an aninmal by adm nistering a
conpdund SPPREdHaEhavergapriturefupgionaldy at the \Rpsition sThACCORPWSH 119

PCT/ U502/ 38888k ve been found to be useful inducers of cytokine biosynthesis are defined by

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

NH2
N
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15. (I

wherein X, Y, Z, Ry, Ry, R3; Ry and Rs are as defined herein.
The compounds of Formuta (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.



In addition, the invention provides nmethods of synthesizing the conpounds of
the invention and internediates useful in the synthesis of these conpounds.
Det ai | ed Description of the Invention 5 As nmentioned earlier, IvAY egob ound
that certain conpounds induce cytokine biosynthesis and nDdlfy the I mrune
response i nV¥hP¥APE? Such conpounds are represented by Feemdoaifzk) bel ow |
X RNY-Z-R s 15 20 25 wherein X is al kylene or alkenylene; Yis -CO or
-CS-; Zis -NR6-; -NR6-CO-; -NR6-SO?-; or -NR7-; Rl is aryl, heteroaryl,
het er ocycl yl , aiidﬂltionrthaidvemgdn prexadsds nmihovlhbfcsbrnutmgirzihgathamempmmﬁs efttked  or
substituted bY g ) nﬁ Sub stltueqh gﬂy endentl selected fromthe
group constef Fnemg {alfs userulip the yypthesis of hose com H‘?@? toarvyl ;

-heterocycl yl; - substl tuted cycl oal kyl; - substit ut ed aryl; -substituted

het er oar yl_; subst i tuted heterocyclyl; -0-alkyl; 3 3 0 MAY 2006
Detailed Description_of the Invention

5 As mentioned earlier, we have found that certain compounds induce cytokine
biosynthesis and modify the immune response in animals. Such compounds are

represented by Formula (I) below:

NH,,
NS
PR

R3 N

R, X\N

s Y—Z7-R
R,
10 Y
wherein X is alkylene or alkenylene;

Y is -CO-or -CS—;
Z is -NRgs—; -NRs-CO-; -NRg-SO»-; or -NR7-;
i5 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 03/050119 - O (al kyl)o-t-aryl ;

aryl; -O(alkyl)o_1, -heteroaryl;

-O (alkyl)o_1-substituted

-O (al kyl)o. 1-substituted heteroaryl;

-O (al kyl)0.1-heterocyclyl; -O(alkyl)o.,-substituted heterocygcl Mky 2006 000H;

-CO O alkyl; -COalkyl;

-S5(0)0.2-alkyl; -S(OO0 (alkyl)o-1-aryl;

-S(0Oo. 2- (awr‘,},gbn% substituted aryl; -S(Oo0_2 -(alkyl)0.1- heteroaryl

-S(O o _2-(alk

substituted heteroaryl

- S( O) 0.2 PCT/US02/18284

-(al kyl)o-1I-heterocyclyl; -S (Oo-2 -(al kyI)o- -substituted heterocyclyl;
-(alkyl)o.r N(R6)2; -(al -CO- O alkyl; -(alkyl)o.1-NR6-CO al kyI
(j’(‘\(al @Pkﬁ

-(al kyl )01 -NR6-CO aryl ’

0. 1- NR6- COsubstl

tuted aryl;

-(al kyl ) 0. 1- NR6- CO- het er@(aeﬂwl)ﬂ, sutfs@iukedia}fl; 1- NR6- CO- substi t ut ed het er oaryl ;

-P(O (Gal kyl) 2;

10

15

20

25

30

-0O-(alkyl)o.)-heteroaryl;
-O-(alkyl)o.;-substituted heteroaryl;
-O-(alkyl)g.;-heterocyclyl;
-0-(alkyl)y.-substituted heterocyclyl;
-COOH;

-CO-0O-alkyl;

-CO-alkyl;

-3(0)o.2 -alkyl;

-S(O)o.o —(alkyl)g.1-aryl;
-S(O)2-(alkyl)o.1-substituted aryl;
-5(0)o.2 —(alkyl)s -heteroaryl;

-8(0)g.» —(alkyl)o.i-substituted heteroaryl,
-8(0)pz —(alkyl)o.;-heterocyclyl;
-S(0)g.2—(alkyl)o.1-substituted heterocyclyl;
-(alkylo.i- N(Rg);
-(alkyl)o-1-NRs-CO-O-alkyl;
-(alkyl)e.1-NRe-CO-alkyl;
-(alkyl)o.1-NRs-CO-aryl;
~(alkyl).(-NRs-CO-substituted aryl;
-(alkyl)o.;-NRg-CO-heteroaryl;
-(alkyl)o.1-NRs-CO-substituted heteroaryl;
-P(O)(Oalkyl})z;

-N3;

-halogen;

-haloalkyl;

-haloalkoxy;

-CO-haloalkyl;

-CO-haloalkoxy;

-NO3;

-CN:



-N3; -hal ogen; -haloal kyl; -haloal koxy; -CO hal oal kyl; -CO hal oal koxy;
-NCG2; - CM PCT/ US02/ 18284 4 3 0 MAY 1006 5 10 15 20 25 30 WO 03/ AL %06
PCT/ US02/ 18284 -OH;, -SH, and in the case of alkyl, alkenyl, and -

heterocyclyl, oxo; R2 is selected fromthe group consisting of: -hydrogen;
-al kyl; - aMQWIse19 - aryl ;.  -substituted aryl; -heteroargdyusozsizhst i t ut ed
heteroaryl; -alkyl-Oalkyl; -alkyl-S-alkyl;

-OH;

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

R: is selected from the group consisting of:
5 -hydrogen;
-alkyl;
-alkenyl;
-aryl;
-substituted aryl;
10 -heteroaryl;
-substituted heteroaryl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
15 -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:
20 -OH;
-halogen;
-N(Re)a;
-CO-N(Rg);
-CS-N(Re)z;
25 -SO2-N(R¢)z;
-NRs-CO-Cy10 alkyl;
-NR4-CS-Cy.1p alkyl;
-NRg- 802-Cy.yp alkyl,
-CO-Cy.yp alkyi;
30 -C0O-0-Cy.p alkyl;
-N3;
~aryl;



-al kyl-O-aryl; -alkyl-Saryl: -alkyl-0Oalkenyl: -alkyl-S alkenyl; and
-al kyl or al kenyl substituted by one or nore substituents selected fromthe
group consisting of: -OH, -halogen; -N(R6)2; -CONR6)2; -CSjNMRB)MH

-S02-N(R6) 2; -NR6-CO Cla0 al kyl; -NR6-CS_C1-10 al kyl; -NR6- S02-Ca. O
al kyl ; COa%]n g kyl; -COOG-to alkyl; -N3; -aryl; 5 3 D MAY 2006 5
10 15 20 WD 3/”(]356?19 PCT/ US02118284 -substituted aryl; PHESEYHaHyI ;
-substituted heteroaryl; -heterocyclyl;

-substituted aryl;

-heteroaryl;

-substituted heteroaryl;
-heterocyclyl;

5 -substituted heterocyclyl;
-CO-aryl;
-CO-(substituted aryl};
-CO-heteroaryl; and
-CO-(substituted heteroaryl);

10 R3 and R4 are independently selected from the group consisting of
hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio;

Rsis H or C_jpalkyl, or Rs can join with X to form a ring that contains one
or two hetero atoms;

15 each Rg is independently H or Cy.yp alkyl;

R~ is H or Cy.yp alkyl which may be interrupted by one or more heteroatoms
or when R is alkyl, R7 and R, can join to form a ring;

or a pharmaceutically acceptable salt thereof.

20

Preparation of the Compounds

Compounds of the invention can be prepared according to Reaction Scheme I
where Ry, Ry, R3, Ry, Rs, X, Y and Z are as defined above, Bn is benzyl and R’ is alkyl of
one to four carbon atoms, perfluoroalkyl of one to four carbon atoms, phenyl, or phenyl

25 substituted by halogen or alkyl of one to four carbon atoms.

In step (1) of Reaction Scheme I a 3-nitropyridine-2,4-disulfonate of Formula X is
reacted with an amine of Formula R;-Z-Y-N(Rs)-X-NH; to provide a 3-nitro-4-
arninopyridine-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

30 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 suitable solvent such as dichloromethane in the presence of a tertiary



-substituted heterocyclyl; -COaryl; -CO (substituted aryl);

-CO heteroaryl; and -CO (substituted heteroaryl); R3 and R4 are

i ndependently selected fromthe group consisting of hydrogen,3 GMRY €006

al kenyl , haI en, al koxy, am no, al kylam no, dialkylam no and alkylthio; R5
is Hor M9 or R5 can join with X to forma ri nCT¥sazReNt ai Ns one
or two hetero atons; each R6 is independently Hor Cl1 10 alkyl; R7 is H or
Cl-10 al kyl which may be interrupted by one or nore heteroatons or when R

i s al kyl , aRine gy aRirigtdaiornAs Be wfonals sreupgs a eptatiyelyHapiladpawing rgmpr y

accept abl &e%@écﬁo& 06t a '?Jr&&%&f‘t%}ng&a@fe I@’;t? 1&8&'@9&6’&9&«3&? f the

I nvention can Dbe prepare accord t1on Sche re ., R2, R3,
R4, R5, Xpndésiami-amamned asd 2étianaahiaizoleproddntsi $-Niwopyyldinarigh-@sulfopata kyl of
one to four . carbon, at to f qur..c rbon atons,

phenyl , of® &H%‘H@/f’nd%%gﬂ%gﬁwlu?aée ‘bsmgrl%‘f) 6@%19%6 lcé‘?ekh 3?e%n%x ?f? our carbon
at onss | nLEidepm(ed p1.,05.S Raaat Nors @tﬁhé[’fﬁnd tha rederBhdet Gll&yll’theddtlﬁe 2, 4- d| sul f onat e of
Formula Xis reacte

.t h an amne of Fornula RI-Z- to provide
a 3-nitro-4- a]r‘hsr?é’rfg)r%qﬂdﬁcﬁ‘é“o? S§Eq1“?e -pirgt ?HPW‘Q‘“%‘ S“Eﬁ'éz}teté {oH8YBr esence of
two sul f oR@isGeftt@Unth dibdhailafmmeltélprotidp b REheRk BahiRo Bl HRbHEaR.4-4h@e bpact i on nmay
provide a_m xture of products that 30 can be readrlﬁ separ ated using
&

convent i oR@PWeXHnTgaEaciardnoagEed B! BhPRHPBSAC TGP AUBRAY 0“1"1‘1@ Xleaction is

pr ef er abl yineak fabBhk, Qwaéawla?pﬂmﬂas&hes aft fm{lﬁe i@ afl HektlsbRBniQhcrascompound of
Formula X in & suitable solvent such as dichloronethane in the presence of a

tertlry Bemgem. Wivene o0 lane apdhagna the rpdlting)gdpreg284 ani ne such as
triethylam ne. AR ot B RULLRARE R 1AHPnikS ofbup BF 2blaRh ¥ fagd 5e | eaving gr OUP’

nitropyridin-4-amine of Formula XII is reduced to an amino group. The reduction is
preferably carried out using Ni;B which is generated in situ from sodium borohydride and
nickel chloride hydrate in methanol. The reaction is preferably carried out at ambient

15 temperature.

In step (4) of Reaction Scheme I a 2-dibenzylaminopyridine-3,4-diamine of
Formula XIII is reacted with a carboxylic acid or an equivalent thereof to provide a 4-
dibenzylamino-1H-imidazo[4,5-c]pyridine of Formula XV. Suitable equivalents to
carboxylic acid include orthoesters and 1,1-dialkoxyalky! alkancates. The carboxylic acid

20 or equivalent is selected such that it will provide the desired R, substituent in a compound
of Formula XV. For example, triethyl orthoformate will provide a compound where R; is
hydrogen and triethyl orthoacetate will provide a compound where R, is methyl. The
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

25 bypreduct of the reaction. Optionally a catlayst such as pyridine hydrochloride can be
included.

Alternatively a compound of Formula XV can be prepared in two steps by (a)
reacting a diamine of Formula XIII with an acyl halide of formula R,C(O)Cl or R2C(O)Br
to provide a compound of Formula XTIV and then (b) cyclizing. In step (4a) the acyl halide

30 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) is heated in an alcoholic solvent in the presence of a base. Preferably



the reaction can be run at a reduced tenperature (0C) in order to decrease
the anbunt of undesired 2-am nated and 2, 4-di am nated side products. .
3-Nitropyridine-2,4-disul fonates are known and can be readil|y Jb MhZ088
usi ng known synt hetic nethods, see for exanple, 5 Lindstomet al:, US
Pat ent No. 3 and the references cited therein. In ste 2) of
React i on Sc‘ﬁgqrr)g/@ﬁo}lg 3-ni tro-4-am nopyri di ne-2-sul fonat e JFT%F%\%F% Xl is
reacted with di benzyl ami ne to provide a

2-di benzyl am no- 3: ni t ridin-4-amine gf Fornul.a XIl. The reaction is
carri ed odfP uCéS%‘?pn@%’égéef@B%&Fﬁﬁn@fm%Brpﬁ?f?éceﬁf,a“ BN NAEMNHES and a
tertiary @nesed HuEhetandliciaginfynia nANendtiRelfBtep () tarSid d46Td catiBhheasngl0 benzene,
tol uene or xylene_ and heating the resulting mxture. In step gS) of Reaction

Schene | PRBROARY PLSIGH Bapn ghriding- HistsR A% MaRtaTaRut ) RYBHPr fie) WD ne of

For nul a >ﬂe|cdr§dhﬁ4ﬁ%9ﬁr\¥52h@fba€tﬁﬂnr}ﬁixgﬁ9ﬁ&r adRis iREGLS (RAL slep (4apief erabl y
carried out using N 2B which is generated in situ from sodi um borohydri de
and 3ni ckeempidid-ori de hydrate in methanol. The reaction is preferably carried

out at anbi ent - tye i -

2- di benzyl ani %‘6%@? ﬁ?ﬁ%&?@( %‘fhaelrh{g% 4o‘$be(“@ol?‘%ﬂ°§§f<ﬂﬁp%£%2§g§de‘ e ih a

car boxy! i Bormolag\dis hadroggpeiywzed erprotilethe dfantioo- p omiddeo{d,54:3pyridine of

di benzyl arrring-LH.imdazo[ 4. 5-c] pyridi of . For.mul.a XV. . Suit abl e

cqui val emeerpBT REREIRE Sttt R E Sy R aBRE Y e o2l Roxyal kyi

al kanoat ggeseddeaf palabayhydcoxadd ¢h Aeboar Tae piodddt end phsmsehecdledespabiet hat it

w Il provide the desired .substituent in.a conpound of Formula XV. For
exarfl e, ﬁ“ﬂit}@qugfm%ﬁﬁ?g?ﬁ?ﬁgecwqqmﬁlthags'a conpound where R2 is hydrogen
and triethyl orthoacetate will provide a conpound where R, is nmethyl. The
reaction can be run in the absence of solvent or in an inert solvent such as
tol uene. The reaction is nin with sufficient heating to drive off any

al cohol or water formed as a 25 byproduct of the reaction. Optionally a

catl ayst such as pyridine hydrochloride can be included. Alternatively a
conpound of Forrmula XV can be prepared in two steps by (a) reacting a

diam ne of Fornmula XIlIl with an acyl halide of fornmula RRC(OC or R2C(O Br
to provide a conpound of Fornula XIV and then (b) cyclizing. In step (4a)
the acyl halide 30 is added to a solution of the diamne in an inert solvent
such as acetonitrile, pyridine or dichloronethane. 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



7 3 0 MAY 2006 WD 03/050119 PCT/ USO2/ 18284 the product of step (4a) is
refluxed in ethanol in the presence of an excess of triethyla JEMA‘Dﬁﬂﬂheat ed
with methanolic anmmonia. Alternatively step (4b) can be carried out by
heating the product of step (4a) in pyridine. If step (4a) was carried out
in pyridi neé¥O8¥&h1104b) can be carried out by heating t h&8FEERIEWEH m xture
after analysis indicates that step (4a) is 5 conplete. In step (5) of
Reaction Schenme | a 4-dibenzyl anm no-IHim dazo[4, 5-c]pyridine of Formula XV
i s hydrogenol yzed to provide th&eatignSplsmert i mi dazo(4, 5-¢] pyri dine of
Formula |. Preferably the conpound of Formula XV is heated in formc acid in
the presence of pall adi um hydroxi de on carbon. The product or a
pharmaceutical |y adceptable 10 salt fther eof can be isol ated using
conventional rmet b@ceso 8 3 0 MAY 20@&%@ 03/ 050119 Reactiop Scherme | X (2)
PCT/ US02/ 18281 9 3¢50 MAY 2006 WD 03/ @50119 PCT/ US02/ 18 2Conmpounds of the

i nvention can be prepaned according tiom, where R1, R2, RS,
R4, R5 and X are efl hed_a n‘_\l S benzy]‘_,)—Bcn

ert- butoxycarbonyl

and Wis 0 or 1) of (pcherme |1 g NPEe protecting
groups of a IH gzcé 4 5-c] pyl“l dilne bf Formula XVI rermved to
provide a 1H i m daZb[4,5 F‘c] pyri di ne Fof Formjl a H Pre]Her ly a solution of
a conmpound of Formula XVI in a NR, NR,
X Xy X \:,
’ 7
L L
J 3)
N{Bn), j N(Bn),
NSCH R wa) N
| P -
Rs NH Ry \H
R, X R, )'<
i Xi s
V
Xl T T
E z
1 h
l(4b) {4)
NH, N(Bn)
N {5) N
Nl P VR e—— N\>-R2
R; N Ry i
R, )l( R, >|<
NR; I?JFES
| XV T



sui tabl e sol vent such as dichloronmethane is treated with triflic acid at

anbi ent tenperature. Conpounds of Fornmula XVI can be prepared using the
synthetic nethod described in Reaction Scheme |. In step (1) &0 MAY 2006
2,4-disulfonate of Formula X is reacted with an am ne of 10 formul a

BOC— NRS5- X- NG 03 @(ﬁﬁs 2-4 are then carried out as described above to provide
a conmpound of Formula XVI which is a subgenus of Fornul FCEYSIHBE: ep (2a)
of Reaction Schene |1, a | Himdazo[4,5-c]pyridine of Formula Il is reacted

U0 1 S Bl S Eo AR T

XVIT. Thewhére R@GRJ;I ROR,| B; daf &f @& abdeyin€ddtov& Bnabiber2yl, BAW ipgrt he acid chloride
or acid anhydri a ngsol ution of a compound of Forrmula Il in a suitable
sol vent SPI‘HW‘Y%" g APO VOISt Hthe or  acetonitrile in the presence of a base

such as triet hﬁls@P](DQ)fREH@!OB@@H@H‘I@QTtlﬁaﬂuﬁeprétb'alr%tgr(ﬁlps besduged tenperature
(0C) or at anbient tenperature. The product or phar maceutical ly

accept abl snidarof4. 1-plpyadine eidrprmula X5\ ag wonovwd tagrevineHi-ireidetol4®t hods. 20 In
step (2b) cé]g{l ﬁ?ﬁéﬁa oﬁﬂul§qpq5T§fe}ablgffaastu%ﬁ ?@zﬂ%ﬁ%ﬂﬁ écdopr){ﬁlhtihﬂ% pf Formula 11

is react n I socyanate or mu an i sot hi ocyanat e
of f or nul suitEhle sowt Sicthaes prcmmmmetlwn&H—tremedaxztb[tﬁfliéacl]ipyzmhicrm{dmpptatuxe ea or

t hi ourea @f For a sub The reaction is
pr ef er abl ncl%?urnl %?i?%) u%l XV]\Q% p‘ieﬁaée‘i ?Sé'%?c e?‘?’&tthe 18Fnefh§§fi??c%%e)?é?1ate to a

sol ution Réacaorcmmmamdhos‘teﬁoy mm,uahdulfomarrc & Founmitlab] ie redbies @litk @anbmbyoh as

di ch] oro ed temperature (QC). The product or

phar Traceu W@ka@éﬁ% gﬁc g?&?%@ f‘ ”E’ar‘n’%b@ c{éé%‘igﬁcf%ﬁ’vﬁ?ﬂﬁ%“%ventl onal
net hods. &danp&»b@cpot(l%@ﬂmnfxﬂaamn i@rasafgfaﬁmfh:bym@ak&i m dazo[ 4, 5-c] pyri di ne of
Formula Il is_reacted wth a_sulfgnyl chloride of formla RI-S(O)2C1 or a

sul foni ¢ anhydpis@e (4 of BeastipaSchrme & 6)”20@(%)‘?&4}5 clpyidesy Ferguda 1L is
I H-i m dazpldedw i ﬂyﬁdldjbﬁl()rllde}’df fsufaatiariolel @fan ReH A RIrid0oPthreuld RE reaction is

pr ef erabl‘\éf carried out by adding the sulfonyl chloride or sulfonic

anhydr i deCEOL(QbRuto mspvids a A doisetithd-caryrifar hiil anilg of Fprigula FiMIhbIhe sol vent
The Foact FarCESrPRERPR R 0% RORS TR B B S B0 O) Tazka a0
reduced twigionaf aremp@@y opFomtulaglitn esyitahlesnheanasush es dithleropethducer or a
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 1H-imidazo[4,5-c]pyridin-1-y! urea or thiourea of Formula XVIII
which is a subgenus of Formula I. The reaction is preferably carried out by adding the
isocyanate or isothiocyanate to a solution of a compound of Formula II in a suitable
25 solvent such as dichloromethane at a reduced temperature (0°C). The product or a
pharmaceutically acceptable salt thereof can be isolated using conventional methods.
In step (2¢) of Reaction Scheme II, a 1H-imidazo[4,5-c]pyridine of Formula 11 is
reacted with a sulfonyl chloride of formula R;-S(0),Cl or a sulfonic anhydride of formula
R|-S(0)205(0).-R; to provide a 1H-imidazo[4,5-c]pyridin-1-yl sulfonamide of Formula
30 XIX. The reaction is preferably carried out by adding the sulfonyl chloride or sulfonic
anhydride to a solution of a compound of Formula I in a suitable solvent such as

dichloromethane in the presence of a base such as triethylamine. The reaction can be run

10



pharmaceutically acceptable salt thereof can be isolated using conventional
met hods. Reaction Schene Il (1) /2a) i (2b) NH2 NH2 N4 N O 4 g Ii%gr AVI | |
HN Rl (2c) Conpounds of the invention can be prepared accordi dl }-Q ction
Schene 11l where Rl, R, R3, R4, R5, R6 and X, are as defined above. In
step (1) of WMEFIEh' Scheme 111 a | H-ini dazo[ 4, 5-c] pyri direxchzRasarul a |1 i s
10 reacted with a sulfanmoyl chloride of formula RI-N(R6) S(O)2Cl to provide a
| H i mdazo[4,5-c]pyridin-1-yl sulfam de of Forrmula XXI. Preferably the
sul f anoyl ataweémqed@emne@uudd@@) ¢rou ambiehtiehpsmatee. Thepwdetound of Fornmula Il in
a suitabl g, %Héau'g%éé %ﬁle:!;alt? theflbE DL ?sE) a'féﬁfﬁﬁlnl:@oﬁ\ﬁéﬁua{a%&p&% of a base
such as tfie e reac I'on can be run eva t emper at ur e.
The product or a pharnaceutical |y Bewept 8dheme 8alt t hereof can be 15
i sol ated using conventional nethods. Alternatively a sulfam de of Fornmula
XXl can be prepared in two steps by (a) reacting a
| H i m dazo[ 4, 5-c] pyridBruge of Formula Il with sulfuryl chloride to generate
in situ a sulfanoyl fhloride of Fornul'\&'zxx and then (b) reacting the
sul fanoyl choride wNER® ©3/ 050119 PCT/ US02/ 18284 an am ne
of formula RI-N(R6 rg¢actRen can be carried out by addi ng
a solution of suffur | o¥onet hane to a solution of a
conmpound of Formul a | fin the presence, of X1 equi val ent of
4- (di met hyl ani no) pyri di ng~gThe reaction”i s/Nl'pr eferably

1l

I I\]hlorlde i R;di

xvl R, g
/2a) l (2b) \(20)
NH, NH, NH,
N7 NN e
PR PR PR’
R; N R; N R; )
X X
R4 |{] O R4 I{] H4 )|< 0
R/ \f Rg/ \fw R""r\l‘-r%3
5
XVl 5 R XVl HN XIX O 1

Compounds of the invention can be prepared according to Reaction Scheme I
where Rj, Ra, R3, Ry Rs, Rg and X, are as defined above.
In step (1) of Reaction Scheme III a 1 H-imidazo{4,5-c]pyridine of Formula IT is
10 reacted with a sulfamoyl chloride of formula R;-N(Rg)S(0):Cl to provide a 1H-
imidazo(4,5-c]pyridin-1-yl sulfamide of Formula XXI. Preferably the sulfamoyl chloride
is added to a solution of the compound of Formula II in a suitable solvent such as 1,2-
dichloroethane in the presence of a base such as triethylamine. The reaction can be run at
an elevated temperature. The product or a pharmaceutically acceptable salt thereof can be
15 isolated using conventional methods.
Alternatively a sulfamide of Formula XXI can be prepared in two steps by (a)
reacting a 1 H-imidazo[4,5-c]pyridine of Formula II with sulfuryl chloride to generate in

situ a sulfamoyl chloride of Formula XX and then (b) reacting the sulfamoyl choride with

11



carried out at a reduced tenperature (-78C). Optionally, after the addition
is conplete the 5 reaction m xture can be allowed to warmto anbi e@é
tenperature. In step (Ib) a solution containing 2 equivalents éfﬂ, Y-m[iRG)H
and 2 equivalents of triethylamne in dichloronmethane is added to the
reaction m omstep (la). The reaction is preferably carried out at
a reduced t‘g{?rg%%g{%re (-78C). The product or a phar naceuFF'EéF‘fzf/'szséccept abl e
salt thereof can be isolated using conventional nmethods. 10 I X R4 ~NH RS

XXl 15 Reac '.ongﬁgh I_bl Hﬁﬁt% é) - N ) - N N N x . R ~N,S~0 12 3
o e 1008 T ST R Ml 3R Fe e binat e fdvo e Bhindh Can be
prepar ed sbaion df sugfuiyd clRerddd indithSedradteaneVo a wélati@ dRa col@ounR3f FépgulRl, and X
are as defined above and BOC i ent.- E?:(Jlﬁo carbonyl. In ste éﬁ of Reaction
Sehens | VN AETORRAY dr Oy SST BB RHEO I D rRiF FHORt PIESRY or | nat ed
usi ng conysaiddicdnala rediced fefptfie: @EEECS. SO%tQ)n@lﬂ)Q‘dft&&h@adaiti%nﬁb RRpMOthd- S
nitropyridine of Formula XXIl1. Preferably a conpound of Fornula XXII is
conbPned reaction mixture can be allowed to warm to ambient temperature. In step (1b) a solution

containing 2 equivalents of R)-N(Rs)H and 2 equivalents of triethylamine in

dichloromethane is added to the reaction mixture from step (la). The reaction is

preferably carried out at a reduced temperature (-78°C). The product or a pharmaceutically

acceptable salt thereof can be isolated using conventional methods.

10

Reaction Scheme III

i XX 3
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wi t h phosphorous oxychl ori de and heated. Many 2, 4-di hydr oxy-3-nitropyridi nes
of Formula XXIl are known and others can be readily prepared %Mﬁfowwm
synthetic methods, see for exanple, Lindstomet al., U S. Patent- No.

5,446, 153 and the references cited therein. 10 In step (2) of Reaction
Scherre |V a™® B9§11¢h| or o- 3- ni tropyri di ne of Fornula XXI | |PCi&sopegast ed with
an am ne of fornula BOC-NR5-X-NH2 to provide a 2-chloro-3- nitropyridine of
Formula XXI'V. The reaction is preferably carried out by adding the amne to
a sol ution of Eowpeyndsalithe invEuranfambedEpared arcerdigite Rbdction 8themniVsuch as N, N-

di et hyl f qr. } dg i h € | ar m
tri ot hyl aneaes G0 kIR AEXIREE Rhadt &ELAAOCE PLSUERAMI, 0 scheme 1v
a 2-chl or o- 3- nixt staypilh oitRaaeticaf SdhemeiN a2 dihydrsiy-sigopgdlin df Rogpdudnol to

provi de a 3:nitro-.2- phenox ridi ne of. Formula XXV. .Ph l.. J.S eacted with
sodi um hyd}%f@és Oﬁlﬁ’nﬁatg%w%%gﬁ%\o&%ﬁ?logfﬁslﬁgﬁ%engsi tﬁlpﬁ?{é&z e‘?"?g’ff?lﬁ’i’?y%r ofuran to
form§ he phenerditeot AdauRIEXIOK i Fdefelably aREMpsH@AGE Eomaila XX iefmdigAPer at ure, or
optionally 20 at an el evated tenperature Vc\f-t a conpound, of Formula XXI V.
In step (2ithgthospbarots BfycRiorgnRd Ryatgd. aMany 1.4 ﬁ’—ygﬁ)éﬁ‘ ‘HEWYFIGinﬁSeOfof Fornul a XXV
is reducegdhfla RIXOVirE ndwnar@Biites on BE RAGKRYP¥dr el {ieh Qfnowd kfltletic XXVI .
Preferably, the reduction is carried out using a conventlional heterogeneous
hydr ogenatiegipdsaeaioy xampls hindstomst ak.i hiRasmt Narbiie. 98 apdite seierensedon car bon.
The reactiQuy gapixconveniently be carried out _ 25 on a Parr apparatus in a
sui tabl e sol vent such as isopropyl alcohol, toluene or mxtures thereof. In
stepi®5) of Re&rstérdd) gdtranton SghemgDaat AclichippdrmixypyyidindiohBormfilaPOXIul a XXV
is reacted w ' ) i [ AN 8qYI val I f, to provide a

4- phenoxy-“cl %@é&%ﬁﬁgﬁ%{)&%ﬁé%@g@%%ﬁﬁN% Xel—jggﬁ%ﬁjégx{}éi&%g@?%b% e equivalents to
car boxyl i aitapyddineef Kedmuld G0M. Hide staetie is aretbrdbly eattiad doky adding thal kanoat es.
The carboxylic acid.or equivalent.ds 's ted such that i i\l provide the
desi rod ROt S et oA o E R R Eneuu T b it s b b P ety
or t hof or natirgetiwiokmirhide irchbe aresaip ofidrtinkyemendich as tgdiybgere, add 13 3 0 MAY

20061‘))/\0 O%éggn%ﬁ%gcaﬁggltl US02118284

In step (3) of Reaction Scheme IV a 2-chloro-3-nitropyridine of Formula XXIV is
reacted with phenol to provide a 3-nitro-2-phenoxypyridine of Formula XXV. Phenol is
reacted with sodium hydride in a suitable solvent such as diglyme or tetrahydrofuran to
form the phenoxide. The phenoxide is then reacted at ambient temperature, or optionally

20 at an elevated temperature, with a compound of Formula XXIV.

In step (4) of Reaction Scheme IV a 3-nitro-2-phenoxypyridine of Formula XXV is
reduced to provide a 3-amino-2-phenoxypyridine of Formula XXVI. Preferably, the
reduction is carried out using a conventional heterogeneous hydrogenation catalyst such as
platinum on carbon or palladium on carbon. The reaction can conveniently be carried out

25 on a Parr apparatus in a suitable solvent such as isopropyl alcohol, toluene or mixtures
thereof.

In step (5) of Reaction Scheme IV a 3-amino-2-phenoxypyridine of Formula XX VI
is reacted with a carboxylic acid or an equivalent thereof to provide a 4-phenoxy-1H-
imidazo[4,5-c]pyridine of Formula IV. Suitable equivalents to carboxylic acid include

30 orthoesters, and 1,1-dialkoxyalkyl ailkanoates. The carboxylic acid or equivalent is
selected such that it will provide the desired R, substituent in a compound of Formula IV.

For example, triethyl orthoformate will provide a compound where R; is hydrogen and

13



trimethyl orthovalerate will provide a conpound where R2 is butyl. The
reaction can be run in the absence of solvent or in an inert solvent such
as toluene. The reaction is run wth sufficient heating to drns\ﬂeMQ(fz‘gn@ny

al cohol or water formed as a byproduct of the reaction. Optionally a

cat al yst suaj&b "2?” di ne hydrochloride can be included. 5 Alternatively,
step (5) can tarried out by (i) reacting a conpound ofPQIGFRISE84 XXVI with
an acyl halide of formula RRC(Od or R2C(OBr and then (ii) cyclizing. In

art (i) the._.a lide | s added to a on  of ound of Fornula XXV
Pn an(l )netF ypet lg’ggm eRffoN ldgové‘geeat%ﬂ‘i‘??{gf‘?qs‘gl‘erbb‘? Sl et er& @R 6#biFet hane. The

reacti on Ak Be abRhide ddol0stt or Rtandfdi hlent MBS Slubee ThORcastAsvh a cat al yst
such as pyridine hydrochl oride can_be 10 included. In part (ii) the product

of part (Vifh sufficjenhedting tp drjye off 3. alqopolgr aygter fqmlp%asmwprqsiuctpgfrtb*fdu ne, then the
tWo St epSe£4idnCOBRSMEA abﬁki?st%ucﬂ dlg;l%gdﬁé ﬁ?dméhﬁbrﬁ%%& tﬁeﬁﬁmi%edReaCt' on Schene |V

the BOC group i s reno ffoma c ound Formula IV to provide
4- phénoxy- | H i Adtedertivgls, SEPdPWnlbdpwee®butMKmaatlnzaq@ﬂ@b@mfhﬁlfimaulasol ution of

a_compoungygh w’:tﬁraﬁ%ﬁ‘gél\ée of fétmutd &i%?ﬂ));tlg %ﬁﬁp&Brsaﬂﬁlale?fEli)gr%}%gii?% thane is 15

treated W|thtr| acetlc acl ric acl uced
t enper at yfae. (i)lthe Sybimlife’ ) addedReacdliuton Scarmmodlﬁd ad Formula XXV in an inert

4- phenoxy-| H i m dazo[ 4 ridin is converted to a

4 Phemo ol g BIE SRt i s T B HEES 01 usi ng t he
met hod ofat ahe&n(taﬁ)aer@threme)hm aSsatwresubh ad pyrigieyéBhiefidRpacti on Scheme |V
4- phenoxy | HHi m_dazo idin-]- 20 sul fonam de of Formula VI is

4.
am 8t ed Pgudido R BEt 4 ﬂ“eéﬁﬁ?‘ﬁétqflﬂﬂ{tﬁi)éﬁa{fétfﬁ'@ﬂé‘]j’ﬁ?f {iteR-(Dis PR ik | f onani de of |

Formul a igy%(ldmeTtlﬂ&lﬂh@%&% SR REn&AR! B5hoRikkepby conbining a conpound of
Formul a ammoni umacetate in a sealed tube and heating (-150C.). The

product or a phaepfoeliResHPr jehemedpitabP @C Letup it fqmouesk fremf co@pewig|odt ed usi ng
convent i gL ERVRIOPRvidé 2 phdndd 19B{ R8s BeRtdihesk ReRER® | pleflofy o 1 11, R4

solution of a compound of Formula IV in a suitable solvent such as dichloromethane is
15 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
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 (2¢) of Reaction Scheme II.
In step (8) of Reaction Scheme IV 4-phenoxy-1H-imidazo(4,5-c}pyridin-1-yl
20 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
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.
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XXIl'l OHORZN XR4A NIVRSBOCXXI | I XXVI XXIV 0O 3 0 MAY 2006

PCT/ US02/ 18284 C!' RA NH X i NRS "BOCNHR3Y-NH XR4ARAEIT NXXVN RS
"BOC RS "BOC 5 Conmpounds of the invention can be prepared ac%%@hwg] %o
Reaction Schenme V where Rl, R, R3, R4, R5, and X are as defi™ fbve and
BOC is tert W@ &rbonyl . In step (1) of Reaction Schenmijsoais2ss

4- phenoxy-|1 H i m dazo[ 4,5-c]pyridine of Formula IV is arninated to provide

an N-(4-amno-|Himdazo[4, 5-c]pyridin-I-
Reaction Scheme IV

5 Compounds of the invention can be prepared according to Reaction Scheme V
where R, Ra, Rs, Ry, Rs, and X are as defined above and BOC is tert-butoxycarbonyl.
In step (1) of Reaction Scheme V, a 4-phenoxy-1H-imidazo[4,5-c]pysidine of
Formula IV is aminated to provide an N-(4-amino-1H-imidazo[4,5-c]pyridin-1-
ylhacetamide of Formula XXVIII, which is a subgenus of Formula I Preferably a
10 compound of Formula IV is combined with ammonium acetate at an elevated temperature

(140 - 160°C). Optionally, the reaction can be run in a pressure vessel.
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yl)acetam de of Forrmula XXVIII, which is a subgenus of Fornmula |I. Preferably
a 10 conpound of Fornmula IV is conbined with ammoni um acetate at an el evated
tenperature (140 - 160C). Optionally, the reaction can be run 3 hMAY gilessure
vessel . 15 30 MAY 1006 WD 03/050119 PCT/ U502/ 18284 In step (2) of Reaction
Schene V, 4-am no-|1 Himdazo[4,5- c]pyridin-1-yl)a m de of Fornul a
XXVITT is f}@gr%%f’é%@d under acidic conditions to provi de%?r%soznszm

1H i m dazo[ 4, 5-c] pyridin-4-amne of Formula Il. Preferably, a conpound of

Formila 0V 11 1S ot MblioRausausy N gelhakls, Afkgoprfianol - and

heated. 5 In step ( eaction
| H i m daze]p¥riBine]-phyacedmidedf EFninnda KX VIEorhpdldyzetl uhder acidic eptiditbnaseé ng

conventi onal . et hods. .t o urea,or, thio a o mula |I. For exanple, a
compound. Stttk iR 8l ardnt il BBty acursiuf il a
RIN=C=0. TFhgmileEXVIIs Eaibind wEay dguéshs QptdrothioraddidighdnbEandsesyanate to a
solution of a conpound of Fornula Il 1n a suitable_solvent such as

chl ordf orm opt i onal?SEPi( eEReaction grleswenter Yi-midpzplbo-¢lpyHdigé-aping phy| ani ne,

at anbi entrolRIP EliaHvEredlsingBRhiGHaY metBodsG O ARAIARM tidur& QI FefAyld §, can be
reacted wth a isothiocyante of Formul a RAN=C=S, a sulfonyl isocyante of

For mul a RES( a@yiecxcpropovad ebFtyawiayif cashe gedced vath andsordnate oRERGNG( O) O . The
Convent | o =aehatk gttt s ASRRRAPHY UG e SRR ARG P AL N p ot | VP
XXVI compound of Formula II in a suitable solvent such as chloroform, optionally in the
10 presence of a base such as triethylamine, at ambient temperature. Alternatively, a
compound of Formula If can be reacted with a isothiocyante of Formufa R;N=C=S§, a
sulfonyl isocyante of Formula R;$(02)N=C=0 or a carbamoyl chloride of Formula
R1RsNC(O)CI. The product or a pharmaceutically acceptable salt thereof can be isolated
using conventional methods.
15

Reaction Scheme V

NH,
N7 N\ (M N 2
— e N (2 2N
L SR DR
3 " Rj N R N
X X
H4 R i

o i
Ve BOC * N 4  NH
Rg Ry RS
4 XXVil il

3)
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(3) N NR2 RA RSB NYNWZ R 16 3 0 MAY 2006 WD 03/050119 PCT/ US02/ 18284 5
The i nvention al so provides novel conpounds useful as internediates in the
synt hesi s of the conpounds of Forrmula |I. These internediates haeMat H0kt ur al
Formulas (Il1) - (VI) described in nore detail below One class of

i nt er medi atWOgEPYands has Fornula (11): R 10 15 20 25 wWRETEB18264i s

al kyl ene or alkenylene R is selected fromthe group consisting of:

- hydr ogen; -alkg -al kenyl ; al kyl -0-al kyl; -al kyl -S-al kyl ;
-alkyl-Oaryl ; &lavmnsls‘apwldesnw spmpepndg el As-inteimgdiaigs inghe 5| kenyl ; and

syathesis of the compounds of Formula I. These intermediates have structural Formulas
(IT) - (V1) described in more detail below.

One class of intermediate compounds has Formula (II):

5
NH,
N XN
PRa
Rg N
v
NH
R
oy
wherein: X is alkylene or alkenylene;
10 R; is selected from the group consisting of:
-hydrogen;
~alkyl;
-alkenyl;
-alkyl-O-alkyl;
15 -alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
20 -alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(Rs)2;
25 -CO-N(Rg)2;
-CS-NRs)z;

17



-al kyl or al kenyl substituted by one or nore substituents selected fromthe
group consisting of: -OH, -halogen; -N(R6)2; -CO NRe)?Z2; Cg'ﬁﬁ%ﬂ% 17
3 0 MAY 7006 5 10 15 20 WD 03/050119 PCT/ US02/ 18284 -S02-N(R6) D

-NR6-CO-Cl-to alkyl; -NR6-CS-Ct_10 al kyl; -NR6- SO2-Cl. 1o al kyl;
-CO- CL-10 ah¥lesopCO-OC 1 to alkyl; -N3; -aryl; -heteroaryl:
-heterocycl y]|; .'-ICIJOaryI; and -CO heteroaryl; R3 and R4%S?®S‘?/%'aé‘bendently

selected fromthe group consisting of hydrogen, alkyl, alkenyl, hal ogen,
al koxy, am no, al kyl am no, d_iS?)I _ﬁkgm’ no and alkylthio; and R5 is Hor Cl1_10
alkyl, or R5 can join with X°téd oM a ring that contains one

-NRﬁ-CO'C].]o alkyl,

-NRg-CS-Cy.qp alkyl:
~NRg- SO2-C.pp alkyl;
5 -CO-Cy.yp alkyl;
~CO-0-Cyyp alkyl,;
-N3;
-aryl;
-heteroaryl;
10 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
R; and R, are independently selected from the group consisting of
hydrogen, alkyl, alkeny!, halogen, alkoxy, amino, alkylamino, dialkylamino and
15 alkylthio; and
Rs is H or Cy.19 alkyl, or Rs can join with X to form a ring that contains one
or two hetero atoms;
each Rs is independently H or Cy_jp alkyl;
or a pharmaceutically acceptable salt thereof.
20

Another class of intermediates has the Formula III:



or two hetero atons; each R6 is independently Hor Cl _to alkyl; or a
phar maceutical ly acceptable salt thereof. Another class of int GWQW has
the Formula I'11: NN RS \BOC 25 18 3 0 MAY 2006 WO 03/050119 P 18281
wherein: Qis NO2 or NH2; X is al kylene or al kenylene; R3 and R4 are
i ndependent MY S@fUEt ed from t he group consisting of hydrrgyarsezsky|
al kenyl , hal ogen, al koxy, am no, al kylam no, dialkylamno and 5 alkylthio;
and R5 is Hor dio al kyl, or R5 can join with Xto forma ring that
cont ai ns whegeinor t@isﬁ‘é@eord‘iﬁi ons; or a pharnmaceutically acceptable salt
t hereof. 10 Anot her rredl ates has the Formula (IV): N 15
wherein: X is al kyl%lﬁe ?en Okggeqy R2 is selected fromthe group
consisting of: - h)lt;!,rangm,arexadidpyﬂdently sfdertlom th2 @roupslstifg &l Kyl ;
-al kyl - S-al kyl ; hydrocren f—Xl\yl alken}ll halovenla Jx;f,sa}r?i{i ,lalkylaminc;, dialkylamino and
5 alkylthio; and
R; is H or C).1p alkyl, or Rs can join with X to form a ring that contains one
or two hetero atoms;

or a pharmaceutically acceptable salt thereof.

10 Another class of intermediates has the Formula (IVY):
: 0]
N
NT ™~
PR
R; N
X
R, [11\
r/ “BOC
(Iv)
15 wherein; X is alkylene or alkenylene;

R; is selected from the group consisting of:

-hydrogen;
-alkyf;
-alkenyl;

20 -alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O-alkenyl;

25 -alkyl-S-alkenyl; and
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-al kyl - O al kenyl ; 25 -al kyl -S-al kenyl; and 19 5 10 15 20 25 WD 031050119 3 O
MAY 2006 PCT/ US02/18284 -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of: -OH -hal d§evaY 2006
-N(R6) 2; -CON(R6)2; -CS-N(R6)2; -S02-N(R6)2; -NR6-COCl-10 alKyl;

- NR6- CS- Cl . %&yogf?ﬂsi -NR6- S02-C1.10 alkyl; -COd-jo alkyl; -CO0-d.10

al kyl; -N3; -aryl;” -heteroaryl; -heterocyclyl; -CO arRAT/Usip/¢p2s4

-CO heteroaryl; R3 and R4 are independently selected fromthe group

consi sting of : :

-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
5 -N(Rg)z;
-CO-N(Re)2;
-CS-N(Rg)2;
-502-N(Re)z;
-NR6-CO-C1.10 alkyl;
10 -NR-CS-Cy.pp alkyl;
-NR6- Soz-Cl.w a.lkyl;
-CO-Cy_yp alkyl;
-CO-0-Cy.qp alkyl;
-Nj;

15 -aryl;

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

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

Rs is H or Cy.y0 alkyl, or Rs can join with X to form a ring that contains one
or two heteroatoms; and

25 each R is independenty H or Cy_jp alkyl;

or a pharmaceutically acceptable salt thereof.
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hydr ogen, al kyl, al kenyl, hal ogen, al koxy, arnino, alkylam no, dialkylam no
and alkylthio; RS is Hor CI-10 alkyl, or R5 can join with X to forma ring
that contains one or two heteroatons; and each R6 is indeperg%p@ g(m

Cl-10 al kyl; or a pharmaceutically acceptable salt thereof Y 2006
WO 03/ 050119Vshiay cl ass of internediates has the Formupar/{fhas®2 (V) 5
PCT/ US02/ 18284 wherein: "Cis al kylene or al kenylene; 10 15 20 R2 Is

selected fromthe group consisting of.- -hydrogen; -alkyl; -alkenyl;
-al kyl - O al kyl Anoth@lclayd efSn@trkadistes haadhk}?bm@ia(\w ; -alkyl-S-aryl; -alkyl-O
al kenyl; -al kyl-S- al kenyl; and -al kyl or al kenyl substituted by one or

nore substituents selected fromthe group consisting of: -OH

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- alkeny}; 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)2;
-CS-N(R¢)o;
-SO2-N(Rg)z;
75 -NRs-CO-C, g alkyl;

21



-hal ogen; -N(R6)2; -CONR6)2; -CS-N(R6)2; -SO-NR6)2; 25 -NR6-CO G ao
alkyl; 21 3 U MAV 1006 5 10 15 WO 03/050119 PCTI|JS02/ 15284 -N EFnEi808.0

al kyl;  -NR6- S02-Cl-1o al kyl; -COC1.10 alkyl; -CO O Cl1-10 alkyl; -N3;
-aryl; -heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl; R3 and
R4 are indewg%%ll selected fromthe group consisting of hydrogen, alkyl,
al kenyl , hal ogéen, al koxy, am no, al kylam no, dial kyl am noP&¥itsozag2rRy| t hi o;
and R5 is Hor C1.10 alkyl, or R5 and X can join to forma ring that
contains one or two hetero atons; each R6 is independently H or Ci1-10

al kyl; or a pharnaceuti cal I'yRa‘@@e%ltlaﬁ‘f%ksalt t hereof . Anot her cl ass of

i nternmedi ates has the For mul_gr(Ma,.c; o alkyi;

-CO-Cy.pp atkyl;
-CO-0-Cy. g alkyl;
5 -N3;

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

10 -CO-heteroaryl;

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

R; is H or Cy.15 alkyl, or Rs and X can join to form a ring that contains one

15 or two hetero atoms;
each Rg is independently H or C_p alkyl;

or a pharmaceutically acceptable salt thereof.

Another class of intermediates has the Formula (VI):

9%

20

N
N™ ™
| >R,
Z N
R; l
X
R, |
s
O \R1
(VI)
wherein: X is alkylene or alkenylene;
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20X R4l RNSOS'0O\RI wherein: X is alkylene or al kenylene; 22 3 0
MAY 2006 5 10 15 20 25 30 WO 03/050119 PCT/US02/ 18284 Rr is aryl,

heteroaryl, heterocyclyl, Cl1_20 alkyl or C2_20 al kenyl, each of 3yhitahilikay be
unsubstituted or substituted by one or nore substituents independently

sel ect ed fr W9 &3H&t oup consisting of. -alkyl; -al kenyl ; PCHESIYIS284
-heteroaryl; -heterocyclyl; -substituted cycloal kyl; -0-alkyl;
-O(alkyl)o-l-aryl; -O(alkyl)0_1-heteroaryl; -0O(alkyl)0 _1-heterocyclyl;
- COON; R, is aryl, heteroaryl, heterocyclyl, C;.op alkyl or

Ca.90 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:
-alkyl;
5 -alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-substituted cycloalkyl;
10 -O-alkyt;
-O-(alkyl)g.i-aryl;
-O-(alkyl)p.1-heteroaryl;
-O-(alkyl)¢.i-heterocyclyl;
-COOH;
15 -CO-0-alkyl;
-CO-alkyl;
-$(Oe.2 -alkyl;
-$(0)o.2 —(alkyl)p.1-aryl;
-S(O)g.2 —(alkyl)o.;-heteroaryl;
20 -S(0)o-2 ~(alkyl)o.;-heterocyclyl;
-(alkyl)o.1-N(Rg)2;
~(atky1)o.1-NR4-CO-0-alkyl;
-(alkyl}o.-NRs-CO-alkyl;
-(alkyl)o.;-NRs-CO-aryl; i "
25 -(alkyl)o.)-NRs-CO-heteroaryl;
-N3;
-halogen;
-haloalkyl;
-haloalkoxy;
30 -CO-haloalkyl;
-CO-haloalkoxy;
-NOy;
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-COOalkyl; -COalkyl; -S(0O0-2 -alkyl; -S(Oo0-2 -(alkyl)o_1-aryl;

-S(00-2 -(alkyl)o_ 1-heteroaryl; -S(0)0-2 -(alkyl)O0.1-heterocyclyl;
-(al kyl)o-,-N(R6)2; -(al kyl)o-rNR6-CO O al kyl; -(alkyl)o- rNR63 Aqll‘mﬁl
- (al kyl) o-r NR6- COaryI -(al kyl)o_ 1- NR6- COheteroaryI - - hal ogen;
- hal oal kyl ; o eﬁl gal koxy, - CO hal oal kyl ; - CO hal oal koxy, NO, ; 23 3 0 MAY
2006 5 10 1592498930 WO 03/ 050119 PCT/ USO2/ 18284 -CN, POQUS62/18p$4 and in
t he case of al kyl, al kenyl, and heterocyclyl, oxo;
-CN;
-OH;

-SH; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;
R, is selected from the group consisting of:
5 -hydrogen;
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
10 | -alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkeny! substituted by one or more substituents selected
15 from the group consisting of:
-OH;
-halogen;
-N(Rg)2;
“CO-N(Re)2;
20 -CS-N(Re)z;
-502-N(Re)2;
-NRg-CO-C 10 alkyl;
-NRg-CS-C.10 alkyl;
-NRg- 50,-C,.1g alkyl;
25 . -CO-Cy.o alkyl;
-CO-0O-Cypp alkyl;
-N3;
-aryl;
-heteroaryl;
30 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
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R2 is selected fromthe group consisting of. -hydrogen; -alkyl; -alkenyl;

-al kyl -O-al kyl; -alkyl-S-alkyl; -alkyl-OGaryl; -alkyl-S-aryl; S‘%kmﬁ-o
al kenyl; -al kyl-S- al kenyl; and -al kyl or al kenyl substituted b§10

nore substituents selected fromthe group consisting of: -OH, -hal ogen;
-N(R6) 2; -VOWNOMBIR; -CS-N(R6)2; -S02-N(R6)2; - NR6- CRMIUSIDISAKY| ;
-NR6-CS-C 1 10 alkyl; -NR6- S2-d-io alkyl; -COCl10 alkyl; -COOCil-10
al kyl; -N3; -aryl; -heteroaryl; -heterocyclyl; -COaryl; and

-CO heteroaryl; 24 BsendMRyarpde®kpendently selected from the group consisting of
hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio; and

Rsis H or Cy_jp alkyl, or Rs and X can join to form a ring that contains one
3 or two hetero atoms;
each Rg is independently H or Cy.yg alkyl;

or a pharmaceutically acceptable salt thereof.

As used herein, the terms “alkyl”, “alkenyl” and the prefix “alk-" are inclusive of

10 both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms,
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total
of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,

15 cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyl.

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

20 The tarm “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, isoquinolinyl, indolyl, isoindolyl, triazolyl, pytrolyl, 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, morpholinyl, thiomorpholinyl,

piperidinyl, piperazinyl, thiazolidinyl, isothiazolidinyl, and imidazolidinyl.
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WD 03/ 050119 PCT/ US02/ 18284 R3 and R, are independently selected fromthe
group consisting of hydrogen, alkyl, alkenyl, hal ogen, al koxy, am no,

al kyl am no, dialkylamno and alkylthio; and R5 is Hor C-10 glmh,mgar R5
and X can join to forma ring that contains one 5 or two hete ons; each

R6 is i ndep § pl Ié Hor GC-io al kyI or a pharmaceutically acceptable salt
t her eof . F%8rein, the terns "al kyl", "al kenyl " and{THSP&H x "al k-"
are incIu5|ve of 10 both strai ght chain and branched chai n groups and of
cyclic groups, | ycl oal kyl and cycl oal ken Unl ess ot herwi se specified,

these groups cSh %V]n h?t?féﬁwlia‘tdd’%o‘é' Yh&iuR e unspstignied ESHYItEFbRins

cont ai ni Ngne & QA2 s&@t:@%t?ﬁﬁé}ﬁﬂd&il?@@ect&f ﬁ@rﬁ&ﬁeegqo@rcghﬁ?ﬁlnb%lfﬁk?l total of up
to 10 carbon atons. %/c iC rou s can be nmonocyclic or polycyclic and
1

pr ef er abl fkoxawmethylanagiory ethyl Gﬂqdllqi}g Blaylem hélpdhfkl, h@@&%b/d?aim&v&hlpc gr oups

i nclude c r I e I r thyl, and
adamant yl . K4 e’ ?§¥n¥Ydﬁ§Fo %ﬁg’% @$,so| %c‘?&gﬂég%%lf 1099 agg%ﬁll‘?rae substl tuted
by orde or anylalleoxyhaylalehthiathomaryil, rimtemhrvigxyphtt{aﬂoauytthmatemioagylmlm;)sy, This is also

true of groups a lnclude |table

nal oal ky ! PR oC A Gt ey S PR e e 20 The
term”ar yhﬂcyla&bu@mhn&ﬂyleamodynalmﬁmrtmmﬁﬂ&zﬂiﬂ@ﬂﬁf@ﬁﬁﬂbﬂkdﬂyﬂﬁ@o@n ring
syst ens. npl es of aryl rouE%? i ncl ude phenyl, naphthyl, biphenyl,

fi uor enyl 5}48’1?9?3@‘?% aryleprbonyl dietpreande upenyh ?{yio’iyﬁ%rpw s aromatic rings or

ring systﬁa&oamxy@aewnﬁr BryRkiod8GHHY L, ﬁa%roraiynalocasér@! m&ﬁm&;@e g.. 0, S N.

Sui tabl e heteroaryl groups includé furyl, thien pyri ui nol i nyl

i sogii nol alhwoylthlﬁd%kwylam@ei HHerrPPnylewy, &i@ﬁsbpﬂytéyﬁl@ﬂ%ﬂm&uéf@’mgzoI yl,

i m dazoly glﬁﬁslu i
benzot hi O%E)l Bg%l)?/l azol Yy %éé)%r?foifggigl gﬁma& “§/’1r| n% dhlslpdﬂ-%enm m dazol yl ,
qui noxal i ﬁylsulfwmtmnwa&é@kmulfﬂmdpmmhwlkﬂmbfmylmmalicgtk)warbonvmm, azol yl,

purinyl, c%%ﬁ%lhrﬂ%ﬁl %'ﬂ?lg ?lﬂ/larm th%{ep&}[}ﬁ‘]:a%onﬁhpﬁrudes non-aromati c rings

or ring sy I'eas one (’)atom(eg, 0, S N
and i ncl uhh&aoaiylallqr:azbhwa&ruhd ylksht:lﬁumdaenimamﬂcep:dsmfoajzlhmnow unsat ur at ed

deriNati v oS Rftodyinifl WP R o Sdind ARl SR Nhus AL AR, Bxenpl ary
heteroarylalkylsulfonylamino, alkylaminocarbonylamino, alkenylaminocarbonylamino,
arylaminocarbonylamino, arylalkylaminocarbonylamino, heteroarylaminocarbonylamino,
heteroarylalkylaminocarbonylamino and, in the case of heterocyclyl, oxo. If other groups
are described as being “substituted” or “optionally substituted”, then those groups can also

20 be substituted by one or more of the above enumerated substituents.

Certain substituents are generally preferred. For example, Y is preferably
~ CO —; Zis preferably— NR¢ -; and R is preferably C alkyl, aryl, or substituted aryl.
Preferred R groups include alkyl groups having 1 to 4 carbon atoms (i.e., methyl, ethyl,
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and tert-butyl), methoxyethyl,

25 ethoxymethyl, and cyclopropylmethyl. R; 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
pharmaceutically acceptable forms, including isomers such as diastereomers and

30 enantiomers, salts, solvates, polymorphs, and the like. In particular, if a compound is
optically active, the invention specifically includes each of the compound’s enantiomers as

well as racemic mixtures of the enantiomers.
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het erocyclic groups include pyrrolidinyl, tetrahydrofuranyl, norpholinyl,

t hi onor phol i nyl, piperidinyl, prperazrnyl t hi azol i di nyl, |soth|azoI|d|nyI
and i mdazolidinyl. 25 3 0 MAY 2006 WO 03/ 050119 PCT/U802/18284[HM§YHH
heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by
one or nor eWQtlrbfs‘tomuent s independently selected fromthe pgrasg/ezsasi sting of
al kyl, al koxy, nethyl enedi oxy, ethyl enedi oxy, alkylthio, haloal kyl,

hal oal koxy, hal oal kylthi o, hal ogen, nitro, hydroxy, nercapto, cyano,
carboxy, fornyl, aryl, aryloxy, arylthio, 5 arylal koxy, arylalkylthio,

het er oar yI het er oalrézl 0XY, . het erpar .I ter . het eroaryl al koxy,

het er oar yl Pha TG0 -5 kyl am no, heterocyclyl,

het er ocycl oal ky)lharmaaélkbthl(baﬁtpeﬂ&dn.s oaihk emh@@rdaﬁmw a théthjeauysll g effestive ,

hal oal kyl car bonyl , hal oaaoql} car bonx d %I %I t hi ocar.bonyl, aryl carbonyl,

het er oar y| TEPBYHH COmEPY b‘?ﬂ‘ﬂ?‘? s defyroad Bhavs imsarRbaREBR it 2

aryl t Ri Ocaﬂhlaﬁﬁbﬁékuncﬁw} &rcqﬁgmé thh@car bonyl , al kanoyl oxy, 10 al kanoylthi o,

al kanoyl ami no, aryI car bonyl oxy, aryl car bonyt hi o, al kyl am nosul f onyl

al kyl sul fonyl , Tag{amsy Prhfﬁ%ﬂeun%ar ebfesHY S/ AmeHn oRSAns 2k apPwt afthegampoun

al kylsul T oyl -am BQnduc@5¥ﬂe§§J tB0LIch s cﬁsmhearnhréuag Qﬁﬁiﬁb%ﬁi’y

al kyl carbonylani i no, al kenyl carbonyl am no aryl carbonyl am no

aryl al kyl cfadf@omyivanhaquwtsheﬂehceah @bewcb@nwnaﬁi aggiye compound uSCd ina

het er oar yl A L.ho, 15
aryl sul forP% %@%@%Eﬁ COE{EB%]EOW F m§ 1%1?“9%10 c(gragllélgjr<t gi?éséu %éénﬁlﬁ%oe?

het erifar yl czilslkz}llns tlﬂefanmulchm me phjasidaydnarwhmcdmbmlrwd)fam crmnpound the nature of

al kenyl am car.bon | am hoca r.bon
o1 o kyt o TRy B R &b BRA n Fe R Bk o sepmgsicions o e
het er oar yliatdaybmwiin@aetbaifiidiatcioe axrgdadxenntotﬂievmaseosebf mmeuooagxkgyd oxo. |If

ot her grou s re descr.i ng "substjtuted" "optional ly
substi t ut H%qék& ﬁ&gb@?’(ﬁ@ﬁ%?@ Hg%l sag’ %Omffggsqﬁﬁbetcf)’?’ﬁ "}é‘ﬂt"b one or nore
of the abQ\d@eﬁ”Wﬁ?bﬁﬂﬂ@oMﬁ&da’[ ateﬁktesom@aﬁiyaiemsswlaﬁdhm&tterbtsﬂoaér@eegener ally

preferred For exanple, Y is preferably - -, Zis preferably- NR6 -; and
R i $3pr efRareaisr) f “L?tlapskﬂmpsaﬁfi?‘“s BWt@%P‘?rPiﬁl W&PV‘P“S ugspdef@tlr ed R2 groups
i ncl ude aIﬂﬁmhegfrgggﬁcm%d&gw;m{dqhém&ar bon atons (i.e., nmethyl, ethyl,

propyl, isopropyl, n-but sec- butyl, |sobutyl and tert- butyl)

met hoxyet hyl , e é@%}@yﬁfe@fﬁm invegpiign E%Pckre@ﬂmabgirr £ipF singlgthardgedtig ar e
pref er abl yag@fﬁthth tre5dRnQEgiRE Sor¥e compounds of the invention may be administered in

combination with one another or with other active agents, including additional immune
20 response modifiers, antivirals, antibiotics, antibodies, proteins, peptides, oligonucleotides,
etc.

The compounds of the invention have been shown to induce the production of
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 . -

25 modulate the immune response in a number of different ways, rendering them useful in the
treatment of a variety of disorders. _

Cytokines whose production may be induced by the administration of compounds
according to the invention generally include interferon-o (IFN-) and/or tumor necrosis
factor-ot (TNF-¢t) as well as certain interleukins (IL). Cytokines whose biosynthesis may

30 be induced by compounds of the invention include IFN-ot, TNF-o, IL-1, IL-6, IL-10 and
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines

can inhibit virus production and tumor cell growth, making the compounds useful in the
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these preferred substitutents, if present, can be present in the conpounds
of the invention in any conbination. The invention is inclusi vg 3{ E{mg
conpounds described herein in any of their pharmaceutically ac g A:'!\

forms, including isonmers such as diastereoners and 30 enantioners, salts,

sol vat es, {)}fﬂ%ﬁ , and the like. In particular, if a con}ﬁ ound is
optically active "¥he invention specifically includes eaRT&P%1A% conpound' s
enantiomers as well as racemc mxtures of the enantioners. 26 3 0 MAY 2006
WO 03/ 050119 PCT/ USQ2/ 18284 Phar maceutical Conpositions and Bi ol ogi cal
Activity PFPAREROEUA dispaseindduness o Ascasdinglidhs yemion SFPvidsh f aieHioq of

t her apeut meaélﬁgqeél&ﬁ%sy@me@mLmtanﬁfal SorR IR YARiredte i3 Qn i AUERE 1 RBLAS
descri bed above in conbination with a 5 pharmaceutical |y acceptable carrier.

The t er m o comweagskascPEBPsitjone thecipyaptiontpdbarimpleans an anount of the
compound — suf fe 6,6 gQuddQ gk‘ﬁn@ u?vehtgcﬁm RPE YL Sorfply t(?gltefcra'llﬁ?{gy I?livl](tce%ﬂeo Ki ne

i nduction, antitunor activity, antiviral activi hough the
exact anommcssibn afiFNwe incoppolatidn uﬁmdlampoanc qitia suihce BBIMYGE (pertpipasi ti on of the

|nvent|onvv| vary acc d|n tors known fo.those 10 of skill in the
art, suchPf {nﬁ%on}gﬁ%r o! m@ﬁé’#&ﬁ s {gregyreordlendipic %Bﬁ%&ﬁa’lth?ﬁe nature of

the Ca”'&i’neorﬂft‘ﬁtﬁﬁ@uéﬂﬁﬁ eﬂﬂgﬂﬁ%ﬂemas bEdilBRatobycyickinEt | ci pated that the
COMpOSi ti ons of invention will contain sufficient active ingredient to

provi de a dosdnafdidenigtheiaddity gy induaeshe rpdGHoBd aripkiags. tpy wimpenlslsypl about 10
g/ kg to amemveéudﬁ%ﬂéa,ot&f {%&s GORP 91&15&9 1ﬁlﬂu1§m§poﬁ&blf%ggxanﬁﬁ%/ @l N

conventional dosage forns be used, such a lets ozenges, 15
par éfit er akillfxmeHattoity ony be s'ymuﬂp@d areffaetshat oiap berdwt to cymimeseluctiar: ik at i ons,

”a”?‘der% CPoBf'i‘&s Zalsg CAVR Jﬁi&e‘?é@qaéé%a{uﬁ'aﬁﬁlt@x%dsuh{ﬁﬁatés's'é&e om?nﬁgﬁpou“ds of

t he inve can mnis e sin agent in the
t r eat nent oxidgandain productidsrmfcaddmonlaidstokrhest tihrthmyl&ntompbumdynmﬁczmdm nistered in

conbi nati on 0 not 0 ot her active agents, including
addi ti onaf™f )r%ﬁtﬁ‘ﬁlé '}jgd %rg?)baﬁg’é ir%\ém?"f’ﬁn’é’%tes antivirals, antibiotics,
anti bodi es, pr@émponsds omﬁptmfk@ﬁon glkd lgeaus et bifles acquirkd immhie: egpepeunds of the
| nvelgt | Oan]raé\:éaempt))le ea?thouggvmzré 1% nlotnb lIln.eved tcr)] gc %yodqr%gttéfggt O?IfT 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
and IL-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 Thl
20 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,
allergy, allergic rhinitis; systemiic lupus erythematosis; as a vaccine adjuvant; and possibly A
as a treatment for recurrent fungal diseases and chlamydia.
25 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-¢ and/or TNF-0, the compounds are particularly
useful in the treatment of viral diseases and tumors. This immunromodulating activity
suggests that compounds of the invention are useful in treating diseases such as, but not
30 limited to, viral diseases including genital warts; common watrts; plantar warts; Hepatitis
B; Hepatitis C; Herpes Simplex Virus Type I and Type 1I;, molluscum contagiosum;

variola, particularly variola major; HIV; CMV,; VZV; rhinovirus; adenovirus, coronavirus;
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certain cytokines in experinents perfornmed according to the tests set forth
bel ow. These results indicate that the conpounds are useful as3 0ridiiielb
response nodifiers that can 25 nodul ate the i mmune response in a nunber of
different ways, rendering themuseful in the treatnment of a variety of

di sorders. @mmkines whose production may be induced by tdta/isdmisesistrati on
of conpounds according to the invention generally include interferon-a

(I FN-(X) and/or tunor necrosis factor-a (TNF-a) as well as certain

i nt er| eukiinBuenkd; and fyrb-odfluess; inkragéthidiab ssupldsias iish mayerdcal eraepithelidd by

conpounds of the .invention incl I FN-a, TINE-a IL-1. 116 |L-10 and IL-
12, and a WRPPUGPUgRD B?IH@?““HW%@&&’&&““ ﬁ%ﬂ@tegﬁf’é’}m@?’%M‘%‘se?‘?‘?éseeg'and ot her
cyt oki nes cagdfa, iafpeiAilds, Yid digotiiobhll fehiapitisgn@op iR diseBLd, e @1, bihlcellmaki ng t he

conpounds useful in thﬁ 27 3.0 MAY 2006 WO 03/050119 PCI/ US02/ 18284
treat ment GFCiRATRaPalEy Sl dkemian Ranosinbiascomac kel gEh grg o sampEReslon provi des

a met hod QfyrciddnthUlyBI8 &bk hReniDinadit RSsloma) feldbrANA IR LRIFR | Si NY
adm ni stering an eTyf ective anmpunt of a conpound or conposition of the
i nvent i on ly@phayea, seppsgns Tl yaiphomampe gigscagsery; maraping dipgapesnt-rave been found

to prefer i - 5. expr: J ol L tion of

hemat opoi gﬁe{gﬂ%égﬁlgs%gErygggqggﬁ/bs&é?{ﬁgr !E)S%{ebﬁ §1 ok Igglgélgr’otﬁgﬁﬁg etgr cells)

cont ai ni ngnfsDE?, e leshipprisscuasibacdaadefettions.cal |tubeypqutos@)andi t hout  concomi t ant
producti o Lanpi £ t ) i flgmtg / toki . ddition to
the abili {}99{08&::{%@1'3%%\& eA%‘?‘ﬁguaif‘ l?‘Iéarsléso Ccyt OKI E\t}eﬁé,g%tbggﬂ e%gér%%%g of the

i nverdi on @hipewtdsof thennaspacingudsf actifne kenwails eeckama) pesirophifigresenti#or exanpl e,
nat ur al 10t Ki | Igrt a%%l‘i-la(:tiyi t1¥ ey bes, i rr]ul,at ego an ‘eéJriéﬁlt that may be due
to cytoki e oTPaRERIeaR® IoRREY: BEHBIS GHES ey " RFE 3 SUCt At St EPEbhages,  whi ch
in turn stBovdhatdsaseBoetichpaphlosisidldpecia axadethaimtibitva of KebitCfotaionf

addi ti onal

cyt oki nes urt her, the conpounds cause roljferation and
G or o 6T SREEY S oSS ot e e B T ot B FSRPP SIS P48 have. an
ef fect on dnhgmcaeaitini@sle itHMYRE 0ESPORE Sncludibg Figbnie vaaqds eThéddukiRuads t here is
not believed to be tar?/ direct effect. on T cells or direct _induction of T
cel | leyt oKP#HERe useRbIoR HERRE theRPOFfunistis infeqhigns,and tors that gopiy afteg vt okine | FNFy
is i ndUCG@uEﬂ%ﬂsfo}ﬂEﬁfE&i] RB@att DB RYUR bRk adble! thiisplal BhtR@ls, i8S ptidnish2)

cytokines ztlnd HIV patie;nts.
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
20 and B-cells to produce an amount of one or more cytokines such as, for example, IFN-o,
TNF-a, IL-1, IL-6, I.-10 and IL-12 that is increased over the background level of such
cytokines. The precise amount will vary according to factors known in the art but is
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 ng/kg to
about 5 mg/kg. The invention also provides a method of treating a viral infection in an
25 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
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
30 animals. The precise amount that is effective for such treatment will vary according to
factors known in the art but is expected to be a dose of about 100 ng/kg to about 50 mg/kg,
preferably about 10 yg/kg to about 5 mg/kg. An amount of a compound effective to treat
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and IL-13 are inhibited upon adm nistration of the conpounds. This activity
means that the conpounds are useful in the treatnent of di seases where
upregul ati on of the Thl 20 response and/or downregul ati on of t hg0 ks 2006
response is desired. In view of the ability of corrpounds of the invention
to inhibit \*18?3/1-% i mmune response, the conpounds are Eect ed to be useful
in the treat "ent Of atopic diseases, e.g., atopic dermatlP TUSOZ48I8 g,
allergy, allergic rhinitis; systemc | upus erythematosi s; as a vacci ne

adj uvant; and, possi ﬁﬁ%ﬂ as a treatnent for recurrent fungal djseases and

chl amydi a® 1% af’““ecqn & nGEIRLBAtTHHCRYSF A Geetudp durgr szﬁé’f @dhpounds nake

them usef Yhmbdd of fubir fdcea %ﬁﬁt th® bre@isthiGunY 31t €dry aQbrdi@ithdi@ORnovBaRAUSE Of
their ability to induce t production of cytokines such as 1FN-a and/or

TNF- a, t h&eashpbisaerscigd & ?ﬁa&@qse af ghopiy100gglke i apayt fhetkeepieivehly abputyi r al

di seases Thi8. i mmunonodul ating activity suggests that conpounds
of the mggﬁ%/i‘%%?lgsus%% in treating diseases such as, but not 30 limted
to, \iral di seHsesventied wdintigr gwiibﬂlbymbﬂowmgmmlmwﬂi@h aplpeodided wart s;
Hepatitis ex. \/rus and Type 11;

mol | uscunt O&%HJ[SE%F) Bhﬁ varI}Hgfngen% dgtro {&ﬁ R RNERY an%?”l% Ia maj or; HV: CW; VZV;
rhi novi rus; adenovirus; coronavirus; 28 3 0 MAY 2006 WO 03/ 050119

PCT/ US02/ 18284 i an uenza; and ar | nf | uenés ntraepi thelial neopl asi as
such as cer vi c&iths ¥R bpﬁlﬂ%ISP‘BFO HeEsrReup W?fﬁﬁﬁﬁ’\f i ATPR3TPEYS HER (HPV) and

associ at egert2RRM 8 ig@ia chibAgRkapty S8AS £ Wates Eracudﬁi%k ‘El@tonﬁé@ﬁﬁrﬁlﬁdahéﬁ, and
crypt ococcal neningitis; neoplastlc di seases, basal cell carcinong,

hai rif cel ﬁysrcghkTé)ﬁwp H%’&;S%&ﬁ@t@ﬂwﬁre@ﬁﬁywﬁ@ﬁagaé@mon@aﬂe@ﬂw Pgdous cell 5
car cl nomag CﬂfUﬁﬂaﬁEQﬁ‘a@Q&lﬁ “le%%%mlﬁed aﬂykéduﬁhee é%ﬁ&ﬁ!zam pRlABaRR, non- Hodgkin's

| ynphonmg, t'aneous T-cell |ynphoma, and ot her cancers; parasitic di seases,
e.g. pnetifeipsesiaie %ﬁétrofﬁihe de@rﬁﬂp@@@p@ﬂr diobin Pheriomeopt BawsSse). 3lekopl asnosi s,
t rypanoso ons, e.g.,

t uber cul ogiglsmﬁ %g&&r)rlypé%'b 2 é% ﬁggﬁk] iaéed???nol'ﬁgﬁ §f sgg]seg a(?l?etn%:ondl tions

t hat can Hetion fzen 895 sB hglﬁtm m@nbdmab%ﬁ‘?’dg fof 2 mitre, WieveAtis ®85% ncl ude actinic
ker altSO SIS u%%o%&?ic ac %ir‘]l Ah'xsa() 05% ?r?fp 8roaz'tct1c %JICPQC%D&P/ lteB?rz?crt]{'oz?‘ ! eprosy,

mul ti7pl e U8 ndrone, s di sease;
Bowenoi d pnﬁhud:anﬁ:ysnasab@@m@em%ema the inhibition of Keloid formation

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

E P

=N

\ O
N
H

Part A
25 Triethylamipe (16.8 mL, 123.8 mmol) was added to a suspension of 4-hydroxy-
5,6-dimethyl-3-nitro-2(1H)-pyridone (7.6 g, 41.2 mmol) in dichloromethane (200 mL).
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after surgery and other types of post-surgical scars. In addition, these
conmpounds could enhance or stinulate the healing of wounds, i ric) M4l

chroni ¢ wounds. The conpounds 15 may be useful for treating the

opportuni stic infections and tunors that occur after suppression of cell
medi at ed i nwomse3p1ion, for exanple, transplant patients, eamasezypzuients and
H V patients. An anpunt of a conpound effective to induce cytokine

bi osynthesis is an anobunt sufficient to cause one or nore cell types, such
as nonocyt®e resuhmgepkacgesss cdelad i dniice eah. | Brifli2 nlgtddeB1 8.2|rhls 826 npneiluce an

amount of one .or re cytokines such.as, f exanp | FEN-a, TNF-a, IL-1,
|L-6, |L-T Sé‘ﬂg‘adl’jl?‘gffr?%gfmP’é"t}lrﬁ(’f‘faéété%%lf8(/§¢m{"H§S‘b%§‘§Fe&]nd | evel of such
cyt oki nes.buldxgcRBRF1-$.8-bardifthined 1.6 gVAIYmaeDerdad@d 0. tiagt posiok iivae i n t he
art but is expected to be a dose of about 100 ng/ kg to about 50 ngy/kg,

pr ef er abl yeahgtimixtregyaR gllaverd 1o B3 tSamRye EPEREITE-nOBF | ROV e LBPPovi des a

net hogl of $ikRRL WAOwARY *ath adudb@Cl% kiR c@Bordl (AN 1l miN g Jvet hod of
treating a neoplastic disease in an_aninmal conprising admnistering an
ef f ect i ve raa@pesiym Splfale adibrmneaceaiated wisiss radiesd PERSWh® NroNidaeden to t he

ani mal . Arh SR i EhiEHA S a1t bicBlord UMl bndfloief Bhuolallh P b Bikal S AN
anmount that wll cause a reduction in one or nore of the ni festati ons of
viral infeaetitesilsagh vwes eliteddirst widsdiotderomegibagg to rasaade spmt anpiitiog ands

producti o 5t 3l . C rol 3Q.animals. The
preci se a?r%eun?\‘?ﬂ} %g? e?}y : tg%/eftag% W(@%m%éﬁgtg%%ﬁg?%cé%? t%giteﬁ\%ﬂ Itplmd\}lgr' 3/‘ hgccor ding to
fact ® s kriowricrsottmirgrprodoot wérs canipeat ad tha coeceatradeabwndof redlred predd@ ng/ kg to

about 50 ny/k pref.er ut 10 g/ kgt bout / An amount of a
conpound g? P %Og’ﬂevlé &% %&%Qgr g@"?%‘xyﬁar%ﬁ%?’”%@ﬂ%ﬁv%l %ﬁlﬁ@ﬁ%g’%}s@%}‘@% 2118281 a
neopl ast i aigayeldint DA titu@omethmignilfchlats mMikit yelbawsal.a reduction in tunor size

or in the ntgrbe_r of tunor foci. Again, the precise amount will vary
accordi ng actors known in the art but is expected to be a dose of about

100 ng/ kg to almaeinakAalernk Bart Arvelsebabinyd @b tethyldhigd RS ¢ 04akaué),5 o/ kg. 5
The invention is further described by the foll ow ng exanples, which are

provitled HRsmzylmine {4381 %6 BAPY: addolrne (hftﬁm]‘}*ﬁ“grﬁllféd’e?‘ﬁdngtéefﬂqxﬁ?‘f‘? ng in any
way. |n thguXanplasidiehiRirswiByRhed With SRENRULLSINRT Qritthichh@ ey
preparat| \{:gncglng?ted under reduced pressure to provide crude product. This material was
dissolved in dichloromethane and loaded onto silica gel. The silica gel was eluted with 2-
20% ethyl acetate in dichloromethane. The fractions containing product were combined
20 and then concentrated under reduced pressure to provide ~13 g of tert-butyl 4-{[2-
(dibenzylamino)-5,6-dimethyl-3-nitropyridin-4-yl]amino } butylcarbamate,
Part C
Sodium borohydride (1.4 g, 36 mmol) was slowly added to a solution of nickel
chloride hydrate (2.9 g, 12.3 mmol) in methanol and the resulting mixture was stirred for . "
25 30 minutes. A solution of the material from Part B in methanol was added in a single
portion. Sodium borohydride was slowly added until the foaming was colorless. The
reaction mixture was filtered. The filtrate was concentrated under reduced pressure. The
resulting residue was combined with dichloromethane and the mixture was filtered to
remove salts. The filtrate was concentrated under reduced pressure to provide ~12 g of
30 tert-butyl 4-{[3-amino-2-(dibenzylamino)-5,6-dimethylpyridin-4-

yl]Jamino }butylcarbamate.
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performance |iquid chromatography using a Waters Fraction Lynx autonmated
purification 10 system The prep HPLC fractions were anal yzed wMu\‘glw&

M cromass LC-TOFMS and the appropriate fractions were conbi ned and
centrifuge evaporated to provide the ¢trifluoroacetate salt of the desired
conpound. Col um: Phenonenex Luna C18(2), 21.2 x 50 nmm 10 micron particle
size, 100AVRPENY ow rate: 25 mb/nin.; non-linear gradi Bat'US01%E4 on from
5-95% B in 12 mn, then hold at 95%B for 2 mn., where Ais 0.05% 15
trifluoroacetic acid/water and Bis 0.05%trifluoroactic acid/acetonitrile;
fraction P& ection by mass-sel ective triggering. 20 Exanple 1

N-[ 4- (4- Am no- Zalepd ¥lhlo§de7l\}3q{1mt4mﬂnnélb4wiamd&@§ﬁ{ Asopatfoh RY the Halrial from
1-yl)butyl ] benzam’de N N ~ N N Part A 25 Triethylamne (16.8 nlL, 123.8
mol ) was Pad §dd a¢stonitride (@@ f1d4) o ihoeaddiop ydktaseywas stirred at ambient temperature.

5, 6- di net = 3=t L z | | i.chl or onet hane
(200 m.). &ﬁ%rcgc@nwﬁ%%%? c%n%%%@@gcﬁg@g%ﬁpﬁ%é%f 'ggg%%ﬂq%e\%rsesul ting mxture
was cbol edombinehwitlr ethhirat And fFiethfylaindned flgy4f mobel.§. 1BheZeartion 8&nbe mawl )  was added
and the reactjon n xture s, stirred for 30 m.,nutes. NMono-tert-
but oxycar Bt & Tl B e (et s R et o fieatpe, o ngi e
portion apdidubeas padtdicdberiest dickorarthahd adachidro T\l’sﬂﬂil’t’fhlbtbn&dtﬁih@ﬂ%er

ed with agueous 1%

tenperature. After 1 hour the reaction 5 m xtyre was was |

sodi um ca%%?@ﬁ@teéfn‘?(g’fééoaﬂﬁ‘f onteyf pi EP%%?I“%EE%%QIW Yei Huet™Hid then
concent r abed: 1l hediRE R rdMiRHRY MRt BoIP 'TOM ifdE:i ik UG RainiE PG weldli S mat eri al
was di ssolved in di chl oronethane and | oaded onto a |ayer of silica gel. The

si i & geFopRigedIngithed qoppentraigil prrleg redpied PHRIBIR EnaoYide ¢-2 800 &rsdmd 4 mpuri ti es

and then Jr%&tgn-@@%n%mno%9t@ﬁxahy1m;ﬂiﬁhmgm%}a}aaﬁ- it At afehe desired
product. The 10 fractions containing product weré conbi ned and then

concent r ape# @¥hder reduced pressure
Part E

15 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
resulting mixture was stirred for 30 minutes. The layers were separated and the aqueous
fraction was extracted with dichloromethane (100 mL). The organic fractions were

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

25 contained an insoluble oil that was 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
toluene to provide 1g of 1-(4-aminobutyl)-2-butyl-6,7-dimethyl-1H-imidazo[4,5-
c]pyridin-4-amine.
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to provide 12 g of

4-((4-[(tert-butoxycarbonyl)ani no] butyl }amn no)-5, 6-di net hyl -

nitropyridin-2-yl trifluoronethanesul fonate as a |ight yeIIOW3cI]MAY Bt B
The material fromPart A was conbined with triethylamne (2.5 g, 24.7 mmol),
15 di benzyl| #@ @504 8 g, 24.7 mmol ), and tol uene (150 nli)pcamdbot/ivesy heat ed at
reflux for 4 hours. The reaction m xture was washed w th aqueous 1% sodi um
carbonate and then concentrated under reduced pressure to provide crude
product. Thiis material was dissolved in dichloronethane and | oaded onto

silica gel. The, sili | _was eluted with 2- 20% eth cetate in
di chl or omet handHe Pﬁlémfr’regﬁmgl‘lrsoédﬂ@ali)r?aﬁbddﬁ‘?E?oﬂﬁ?ﬂl(‘)“\%rogl é%ﬁ‘ﬁi“ﬁ%‘ﬂylké and then

concent rattﬂx@l-‘&“ﬂrﬁfml‘h?ﬂkﬂ%d@i BSWISrii- PEAME 08013 08 Bfoh &Nt - butyl 4-{ [2-
(di benzyl am™no) - 5, 6-di -ni tropyridin- I ] am noa‘i but yl car bamat e.

Part C SOcnlﬁmrBertbwdr-‘ereL{ 1The repctigmmpiiese )var/\e@ ﬁ‘éiIl@WIl ife hae Benzoyla sol uti on of
nickek  chlpyade. di‘r/(fﬂ_ffaé §m(-r?v 3)%& addeat and @ﬁmlea)cflbrpmf@ﬁrgmgken‘?&gd ﬁ!%arf gesul ting

m xture was stirre m nut es. solution of the materi from Part
B i n met harobatwaheaehdben mtlaegsramgflaéled puict wish wa@patidihenoonedryreled valenas sl owl y

added unt iy e, LOAN! 9. VAR EOLOLLER pTliE of ARSI SuRe 11| ter od.

The filtrat concentra SLﬁtlng resi due
was conbi neich 1% metineth irodichiedohatienatgrévive anoly brosvnvwaserdiall Thes ecltetiadl  r enpve

salts. The_ fi trat was _concentr d under sure. rovide -12 g
of 30"t er cris ST SRR SRR e S R i35 Pl . -

yl ] andno }o.irmmdl)czarsla@dsﬁtv&rh sBifring. Thd/FdctidQhixME O3/ 0hed Athnideht US02/ 18284 Part
D Vval eryl chlorid

s. added to a solution of the material
P oo OBy eSmp i dor-d ot s dhqosger bsicirn d Srithelt il fOstiEe was St r1od. at
anbi ent t ejFpREelebis The b1tidroastdloRedloxbollt avBisnGOiseRtlfcahe thetlRder reduced
pressure The residue was 5 conbined with ethanol and tri et hyI amne (5 g, 49

mrol ). THEUed #tam ighbath- xtheresuliaie procapiipledvas isotagad by flEaion e BRYida Al t hen

concent r atgdotinglers-fedsloarlnPisessitk Syl TRemidesM sicgridihesi due was partitioned
bet ween di chl oronet hane and water. The dichl or orret hane | ayer
1 yDbutyllbenzamide as a crystalline solid, m. p. 127.8-128.8°C.
Analysis: Calculated for Co3HaNsO: %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)butyljmethanesulfonamide

25 Triethylamine (0.07 mL, 0.5 mmol) was added to a solution of 1-(4-aminobutyl)-2-
butyl-6,7-dimethyl-1H-imidazo[4,53-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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was separated and then | oaded onto a silica gel colum. The colum was
eluted with 9:90:1 ethyl acetate:dichloronethane: nethanol. Thgnﬂﬂﬂdm%ons
cont ai ni ng product were 10 conbi ned and then concentrated under reduced
pressure to provide 6.5 g of tert-butyl 4-

[ 2- butyl - 4-(di benzyl am no) - 6, 7-di net hyl -1 H-i m dazo[ 4, 5- ridin-1-yl]butylc
ar bamat e gé)%ﬂb '¥ Part E 15 Triflic acid (16g, 107 nn%?%”%%%&%ﬂded to a
solution of the material fromPart D (6.5g, 11.4 nnDI) i n di chl or onet hane

(250 m.). The resulting. m x re was stirred  overnig Ammoni um hydr oxi de
(50 ni-) Methapesplonie appdude) lianeed 3 rael) Hﬁ%ﬂad@ﬁfbandrt%%ﬁﬁmtiowwsaWe was

sti rred f Rnodtd f}bxﬂléltxc%e baltl) ETHAY £4i8n WiktSre SRR 3idder HNeinkRe RLRAUSN fraction
was extracted wi th dichloronmethane (100 nm.). The organic fractions were 20

conbi ned, MiduH &s Washed 1@@%@({0@0@@1 we Elfmcélﬁfﬁtf_ér\lati@ redpegchsesswiet #ndbr i ne and
concentr aﬁ?«ﬂa&é@ qghfa ey ALES SHL& lwﬁat%.ei’lgjéj}é%%é@clrfé?ﬁf?ﬂe”s%ﬂ Wath net hanol

(30 n), Irre mnutes an tered. irate was concentrat ed
undeis red!acleddpyéﬁsammancahdl dried in es Abddrmgdanalsyidgigppamsiscopliide@4mg h 1 %

aqueous s arbo ture s extracted with hexane
to remve%gg]ﬂf%mnﬁ%uru&ll%ggdl h‘gr gg'l%daéﬁﬁ?yi?ynﬂg" “ont ai ned an i nsol ubl e

oi | ht hat ytaitgkhdtiRoeatfoirintite, (ihgl‘lPorlG(rstmane Thedo; gani c ljayeL W?S| conbi ned
with magnesi um irred for n nd fi red. The filtrate was
Concent s ARBRYN dicopisd fordribe Ses £ 3 P Ao TRbIIP O s

recrystal 5 z8d o089, 7noligeme to provide 1g of
1- (4- ami nobut'yl )™~ 2- butyl 6, 7-di methyl -1 H i m dazo[ 4, 5- c]pyridin-4-amne. 30

32 300 MAY 2006 WO 03/0, 50119 PCT/ US02/ 18284 Part F Triethyl am ne (0.07 ni,
0.5 nmmol ) was added to a solution of 1-(4-am nobutyl)-2-

butyl -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-4-am ne (150 ng, 0.5 mmol) in

di chl or onet hane (150 nl). The reacExeompladxture was cool ed in an ice bath.

Benzoyl 5 chl ogifie 40,0 Gt & SR MRRABYS Bl RS gggL1 on m xture

was renoved fro
4-fluorobenzenesuifonamide Hydrate

RN
2N

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-amire (150 mg, 0.5 mmol) in
dichloromethane (150 mL). The reaction mixture was cooled in an ice bath. 4-

20 Fluorobenzenesulfony! chloride (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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ice bath. The reaction m xture was washed twce with water and then
concentrated under reduced pressure. The resulting residue maﬁggudﬁmﬁed by
flash chromat ography eluting wth 10% net hanol in dichloronethane to
provide an oily brown material. This material was dissolved in a mninmm
anount of iwopsoartol and then ethanesul fonic acid (55 nPCT/UB®R/B28 nmol ) was
added with stirring. The reaction mxture was stirred at anbi ent tenperature
for --1 hour and then heated briefly in a sand bath until it becane
honngeneouBl~(4Tdme'ncs-@+mlt}iléﬁ densthal-1 /dwedatolt.b-otdyritlio- aptihuedl-4t enper at ure and

;?F?r\é\??on \tlcgolb nzenea.ll Tfj%e&gcﬂ'tatgas JQ‘EH cer%’{ ﬁllrle?g)li}ar eCI P',J»?)t laiﬁ%@s | sol ated by
of N-[ 4- ( 4- anigs: Zahwutaydd-for CZﬁH!,OHE;O}_sI H, 6t o, ﬁl@Zﬁ}[‘/”é]H,EerB] PN, i1610m- Bouhd:

yl) butyl ] be m cr Ilne solid, mp. 127.8-128.8C. Analysis:

Cal cul at edAord ?:gs%g 148%-% a% O, 7.94; 9%\, 17.80; Found: 9%, 69. 82;
%4, 7.570; 9%\, 17.68. 20 Exanple 2 N-[4-(4-Anino-2-buty|-6,7-dinethyl

1H i m dazo[ 4, 5-c] pyri di n-1-yl ) butyl ] met hanesul fonam de NH2 NN _ HNY% O

"Q 25 Triethylamne (0.07 n., 0.5 Dlettas added to a sol ution of
1- (4-am nobutyl 1274 Mﬂdu But r-@b’ﬁﬁﬁéiﬂI'1H‘fnhH&z9ﬁ1251£]6yxﬁﬁﬁ]1%Y)Bht?1}” 4-am ne (150
my, 0.5 mmol) in  dichlorome hane . The reaction ure was cool ed

in an ice bath. 33 3 0 MAY 2006 VEﬂGBmm5@$@9 PCT/ US02/ 18284 Met hanesul foni ¢
anhydride (90 ng, 0.5 nmmmol) was agded and the reaction mxture was renoved
fromthe ice bath. The reaction mixture was stirred for 35 mnutes. The

reaction mixture was washed thmee>iTes with water, concentrated under
reduced pressure, and triturat a ntmum vol ume of net hyl acetate.
The resulting crystalline solid S L\\\\
HN7¢O
HN
10

Phenylisocyanate (0.056 mL, 0.5 mmol) was added to a chilled solution of of 1-(4-
aminobutyl)-2-butyl-6,7-dimethyl-1H-imidazof4,5-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

15 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-dimethyi-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-N'-
phenylurea, m.p. 195.8-196.8°C.

20 Analysis: Calculated for CosHzaNsO: %C, 67.62; %H, 7.89; %N, 20.57; Found: %C,
66.84; %H, 7.71; %N, 20.54.
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5 isolated by filtration and then dried in an Abderhal den dryi ng appar at us
to provide 94 ng of

N-[4-(4-am no-2-butyl -6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyri di n-1 -7 MAY 200

yl ) butyl ] met hanesul f onam de, m p. 130-130.5C Anal ysis: Cal cul az} ed for
Cl7H29N50, S;. 9%, _ 55.56; 9%, 7.95; 9%\, 19.06; Found: %, 55.37; %, 7.89;
N, 18.03. \Ygoggﬁahlﬁﬂ e 3 PCT/US02/18284

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

4-fl uorobenzenesul fonam de Hydrate 15 Triethylamne (0.07 nmL, 0.5 mml) was
added to a solution of 1-(4-am nobutyl)-2-

butyl - 6, 7- di net hyl -1 Hi mi dazo[ 4, 5- cFpppled n- 4-amine (150 ng, 0.5 mmol) in

di chl or onet hang. {120 ¥} o - Eaekhon At 4 _ed N ice bath. 4
20 Fl uor obenzeﬁre[gtjg??‘ony% cb-tEFSngi’Pﬁglﬁ%l?gl%, c%li(g m3§ﬁ%292%g and the
reaction mxture was renoved Vrgenpitheurcedlideatdh. The reacti on m xture was

stirred at anbient tenperature f 48 hours. The reaction m xture was
washed with water (2 X 150 nmL) and® hen concentrated under reduced

pressure. The resulting residueN P’\ crystallized from nethyl acetate and
' %ﬂMﬁstoprovideSOngofNMSO

then dried in an Abderhal den dr
MAY 1006 WO 03/0511119 PCT/ US02/ 1828

[ 4- (4-am no-2-butyl -6, 7-di met hyl -1 H i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-4-
fl uor obenzenesul f onam de hydrate as a whihte crystalline solid, mp.
133.1-133.7C. Analysis: Calculated for 2H30FN502S . H2O %, 56.75; 9%,
6.93; 9%\, 15.04; Found: 9C, 56.99; %4, 6.68 9N, 15.24. 5 Exanple 4

N-[ 4- (4- Ami no- 2-butyl -6, 7-di met hyl - | Hi m%& 5-c] pyridin-1-yl)butyl]

N-phenylurea NH N ~ N
q

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 numol) 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 Co3H3NgS - H.O: %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-1 H-imidazo(4,5-c]pyridin- 1-y)butyl]-
N,N-dimethylsulfamide : -
NH,
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HN\rO HN 10 Phenylisocyanate (0.056 nL, 0.5 mml) was added to a chilled
sol ution of of 1-(4- M2y 2006

am nobutyl ) - 2-butyl -6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyri di n- 4- an%% }150 ny,
0.5 mmol) in dichloronmethane (150 nL). The ice bath was renoved. A white
preci pitat eVpaivet? after 5 mnutes. The reaction m xtur @cwasoakisewed t o
stir for 30 mnutes and then it was 15 concentrated under reduced pressure
to provide an off-white crystalline solid. This material was isolated by
filtration usi Mgethylsmie 0. mmuhtownldioe)tmladmhea sdlatidorcfrisfter the nmateri al

g_gSt E.S f Iol S8 b%t?fﬂ otbu%rf] 6df dlmathyfl 1A 1nnA$)azg[r4 3-¢c] ﬁfc‘lmqﬁ% el (Q‘P%ar@§¥%mt08 provide

N-[4-(4-am mehlardma:mahe @ts?nujl mBé feybridnhhikfirdl@zsalodled ncdoiys badh.n- | -yl ) butyl ] - N-
phenylurea, mp 8C. 20 _Anal ysis: Calculated for C23H31IN6O %C,
67.62: %49“?13@@13“1%@03’&@1@#’3 (EB2naL. 9@ mmel) ws addgd. The jepctiopmixbye W28 35 3 0

MAY 2006 Y&Q34 %Qﬂtﬂx@mg Gakh. Uﬁﬁ@r’eﬂ@%ﬁ‘]m@ﬁms%l%ed to stir at ambient
N-[4-(4- Amino-2-butyl-6,7-dinmethyl -1 Him azo% -cJpyridin-1-yl)butyl)

N - pheny| tawmnseates foadi hbers Aralyss hyHEPIfeindisaed thakthe FasFtéongvas not
1-(4- di n- 4- ani 100
mgf 0@;%&@ The erhxx}ongthémnghg@%ﬁ%bec{ Jiided @M@&gr[ﬁ%ué c%joyrl i n-4-ani ne (

was reacte enyl 1 sot hi ocyanate (0.041 niL, 0.35 nnnol)
to provi dé)icgﬂomgh@fe (P 1@111} '(vatls.@lpﬁ:ch@dzh@mglion Tixture was heated to 60°C. After 3

6, 7-di met | H qu n? ‘L%% élﬂg beny! r@a rea hydrate
as a whit ggurcszr St gl € so %]CH%HHQ 16‘61‘?/ g&%l d ?laatt ?g{%cg ﬁcL:éuI ated for
C23HB2 N6 SAflIeIQQZ’Z h&4ss; thé ﬂi:adtilqn t%periur?:éwas Yiiked 18 redlOx akenthe chacldt, mixti?e 88 %, 7. 47,
W 18.52, 5 FATR£.0

reflixed for ours. The reaction mixture was extracted twice with water. The
aqueous fractions were combined and concentrated under reduced pressure. The resulting
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]-V,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-amine-2,6,7-trimethyl-
20 1H-imidazo[4,5-c]pyridin--yl)butyl]methanesuifonamide

0=5=0
\

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

was concentrated under reduced pressure. The resulting residue was combined with ethyl
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N[ 4- (4- Am no- 2- butyl -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyri di n-1-yl ) butyl]

N, N-di nethyl sul famde HN,SS O ON. 36 3 0 MAY 2006 WO 03/050119

PCT/ US02/ 18284 Triethyl anine (0.031 L, 0.23 mvl) was added d ¥MAsBution
of 1-(4- am nobutyl)-2-butyl-6,7-dimethyl-IHimdazo[4, 5-c]pyridin-4-am ne
(67 ng, O. 2r39 n]mll? i n di chl oromethane (45 nlL). The reaction m xture was
cooled in AP P Fath. D methyl sul famoyl chloride (0. 0RSTHSE2%3 ol ) was
added. The reaction m xture was 5 renoved fromthe ice bath. The reaction

m xture was allowed to stir at ambient tenperature for -113 hours. Analysis

by HPLC iapeipie4tWumb-hand thenefilieeedc (Te Altpiesv asotashedonigh aduecus vodumi chl or onet hane
was 1 emo\edrdinE Lol AL IRRSAE Gparhied anEhFRbANORE BaNELG0 flide was added
and the reaction mxture was heated to 60C. "“After" 3 hours, nore

di met hy| suthfcihdpéetahl Bhd argani@lagery yemasmbided driah dith eaghesymdfacend i nued. 10
Alter 22 IQUiae e GR%: QA ced GIRELELoHsSyide T pIof) 3. Uud Sldto,ARd the
reaction M xture was refluxed tor our 3. The TeactTon M Xture was
extr act egutifiec ey stirdbrnatomiaphy. (sifitkege! algtispwish £0/40 tihglnsetaehexamesyin pedidand

concentrated .under. red d pressure. .The resulting residue was
recryst al%ﬁigzcg ’%&W%ﬁﬁ‘??mfgl&y&a’ftéOHyBJIB?‘ovi de 10 ng of N [4-(4-ami no-2-
butyl - 6, Pagdigret hyl -1 H-i m dazo[ 4, 5-c] pyri di n-1-yl)butyl]-N, Ndi net hyl sul f anod
e as an 15 off-white crystalline solid, mp. 129.5-13IC. MZ = 397.1 (M +
20 Exanplfer-putyl@drigobutyjeahamate §6078. 339 msrqly vassiewIhpdaea st 4, 5- ¢ pyri di n-
) but yhik el M%aﬂhlBRﬁﬁﬁldﬂﬁetNﬂ3-rﬁE§a§@dB@gﬁo £ 286 Bmd U iy @ous N,N-
di met hyl -3-nitropyridi ne-2,"4-di ol '(60.0 g, 326 nmvl) "and
0 dimethylformamide (500-mL) and triethylamine (50 mL, 339 mmol). The reaction

| -yl
5, 6-
1
mixture was allowed to stir overnight and then it was concentrated under reduced pressure
to provide an oil. The oil was dissolved in ethyl acetate and then washed with water. The
organic layer was dried over magnesium sulfate and then concentrated under reduced
pressure to provide a dark oil. This material was purified by column chromatography
15 (silica gel eluting with 40/60 ethyl acetate/hexanes) to provide 64.5 g of tert-butyl 4-(2-
chloro-3,6-dimethyl-3-nitropyridin-4-ylbutylcarbamate as a bright orange oil which
solidified on standing.
Part C
A solution of phenol (18.50 g, 196 mmol) in diglyme (50 mL) was slowly added
20 dropwise to a chilled (0°C) suspension of sodium hydride (8.28 g of 60% in mineral oil,
207 mmol) in diglyme (50 mL). After I hr gas evolution ceased. A solution of zert-butyl
4-(2-chloro-5,6-dimethyl-3-nitropyridin-4-ylbutylcarbamate (68.95 g, 185 mmol) in
diglyme (200 mL) was slowly added dropwise to the reaction mixture. After the addition
was complete the reaction mixture was heated at reflux for 4 hrs., The reaction mixture
25 was concentrated under reduced pressure to provide a black oil. The oil was dissolved in
ethyl acetate and then extracted with 1N sodium hydroxide to remove excess phenol. The
organic layer was dried over magnesium sulfate and then concentrated under reduced
pressure. The residue was purified by chromatography (silica gel eluting with 30/70 ethyl
acetate/hexanes) to provide 40.67 g of tert-butyl 4-[(2,3-dimethyl-5-nitro-6-

30 phenoxypyridin-4-ylamino]butylcarbamate as an orange oil.
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25 phosphorus oxychloride (600 nL) was heated at reflux for 2 hrs. The
reaction mxture was concentrated under reduced pressure. Theé;[faggédpqg
resi due was conmbined with ethyl 37 3 0 MAY 2006 WD 03/ 050119 PGTY | 8284
acetate (300 nL) and then filtered. The filtrate was washed w th aqueous
sodi um bi P B¥IALI® sol uti on. The | ayers were separated azouvauemus | ayer
was extracted twice wth ethyl acetate. The organic | ayers were conbi ned,
dried with magnesium sul fate and then concentrated under reduced pressure
to provi de?aanbrovm solid. This material was 5 purified by chromatography

24 di el or o- ST R bp e T REo B A papun pyabetace 7 9 O
4- ani nobutyiTanhamaher),((6lekk (56%&)%%;%55 ﬁiﬂ?ﬂﬁld’S%gﬂﬂﬂthnam'béﬂ gtoir e of
24d|chloro%6d|net Cq\1/‘1313 nitropyridin mml) anhydrous N, N 10

di met hyl f 6} Wessicersbipsbandmainigingd vy eébﬁ‘;%&ﬁ@ﬁésucﬂs@or?ﬁl 334@/smpPyemigie react i on

m xt u e MEachth L QLR andsiihen fiRneRNt rat ed under
reduced \S/;ggg?h[lrrg t(g Sgrlglwcatg@gn oﬁgmv'ic'heggltl vv%kslﬁddelﬁgséﬁved in ethyl acetate

and t hen wesheiitediunhdensadused prebrare. dig sgsiloing bspain opasasdiricdundsyigh magnesi um
| f at dar k | .
Thi s mat or FapATReRRERMT A HIOCL CIRNECE s S AR b QB EE P EFLE D

wi th 40/ 6®I)anﬂny]buah:atbamiehexanes) to provide 64.5 g of tert-butyl 4-(2-
chl oro-5, @aug rrethyl 3-nitropyridin-4-yl)butyl carbamate as a bright orange

oi I which olidified on standing. Part C A solution of phenol (18.50 g, 196
mol )0 i n di gl yAenitne: ¢flthe mvasris Ifow E/arﬂbld&dhyl&ﬁhﬁlwceqatM(SéQm ashilled (00

suspensi on of s d| um dr| f 60% n oil, 207 mml) in

oy (S et Pl £ hEs £ o Retiealbats (R SortismtmetE ot buty)
4- (2- chl orggtuk ,f&-lmoﬂﬁhdmherﬁcdﬁbémr@ﬁﬁbh&t fa:décewp}ekmtry tcibaas@mbeowh 68. 95 g, 185
nmmol) in digly was sl o added drog{at?se to the reaction

m xture. KP?%‘?W?H@S%B@’&F'H Ghy! agpiate ansiberevshediith @aier (67 Wsked Vit was heated at

reflux fobyide, Biicd othﬁaa%@aﬁm RFatdiafd MELcoAdent@d HAMNG efduba Reksuager reduced
pressure to provide a The oil was dissolved in et hyI acetate and

ECT AN, oL AW ML Bonr R o LU AUl Ao R AU 1 Ut

yl)butylcarbamate as a brown oil.
Part F
A solution of zert-butyl 4-(2,6,7-trimethyl-4-phenoxy- 1 H-imidazo{4,5-c]pyridin-1-

yhbutylcarbamate (6.70 g, 15.8 mmol) in dichloromethane (50 mL) was slowly added to a
20 chilled (0°C) mixture of trifiuoroacetic acid (60 mL) and dichloromethane (100 mL). The
reaction mixture was allowed to warm to ambient temperature and then left ovemight.
The reaction mixture was concentrated under reduced pressure to provide a brown oil.
The oil was dissolved in dichloromethane and the solution was made basic (pH 14) with
5% aqueous sodium hydroxide. The layers were separated and the agueous layer was . -
25 extracted with dichloromethane. The organic layers were combined, dried over |
magnesium sulfate and then concentrated under reduced pressure to provide 4.50 g of 4-
(2,6,7-trimethyl-4-phenoxy- 1 H-imidazo[4,5-clpyridin-1-yl)butylamine as a brown oil.
Part G
A mixture of the material from Part F, triethylamine (2.0 mL, 14.6 mmol) and
30 anhydrous acetonitrile (450 mL) was heated until 2 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
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organi c |l ayer was dried over magnesi um sul fate and then concentrated under
reduced pressure. The residue was purified by chronmatography (Sﬂhf?ﬂﬂg
eluting with 30/ 70 ethyl acetate/hexanes) to provide 40.67 ¢ of 5 ut yl
4-1(2,3-dinethyl-5-nitro-6 30 phenoxypyri di n-4-yl)am no] butyl carbannate as
an orange Qjd . o’iﬁng 0 MAY 1006 WD 03/050119 PCT/ US02/ 18284 Part D Tert-butyl
4-1(2, 3-dimethy ni t r o- 6- phenoxypyri di n- 4-yl ) am no] buP§TEEREE Ate (9. 17
g, 21.3 mmol), toluene (50 nL), isopropanol (5 nm.) and 5% pl ati num on carbon

(7.0 g) were conbined ang mai nt ai ned under hydrogen pressure (50 psi, 3.5
P P%{fi

Kg/ cnR)  GPBFSHTERT undst isucs éﬁsf“f%ﬁ’png‘é{fi‘h%bm’i’ﬁé’ﬂch% S figolyedibved by
filtrati QficrafdmbMsneland tvraawssh\e@aummm&mts@aim%e}@ﬂoxfdedqrﬁéghu@&%q fe. The
resulting brown oil was dried under high vacuumto provide 7.47 g of

t er t - but yrasgeparaedaid fipnsx gacdipithgicbloropistaes iy orgiinis-lavers V4tani no

butyl car hammte % ek Bvéin;lagne%lm ﬁlfﬁfeeanﬁfthetrxregn&ﬁ&ﬁéd Lfﬂdelf {eaﬁeeggfefs o ot M1 et hyl
ort hoacet at e ), drous tol uene 3 nd pyridi ne
hydr dchl cprmdée :(bIOWE S@)d Wehis maa‘aﬂédvaapunfiedfbb/wluﬁmrchmnmmm;ﬂnmcﬂSlllch@al

concentr d un re oi | was
di ssol ve gé“f*%egrs"%aﬁ%lfm Igletgnc?%ﬁ?%ano %E 1deq%’ga}:\/\/fa}l tX”((.%‘% trm\}\?:a[ ?\éd with
bri ne, dl’phEﬁb‘@Vléf~lnﬁIﬁ@DE$3 elpyisdih fl aflpuatichethhssultanmédet a5 atlitlt bro@ge kolideduced
pressure to_15 provide 6.74 g of tert-butyl
4- (2, 6, 75 et hyl - 4- phenoxy- | Hi ni dazo[ 4, 5-¢] pyri di n-1- yl)butyl car bamat e
as a brown oiln- 4Etar6t7 ﬁnﬁtl@ﬂh%bﬁiygm ﬁtﬁﬂatzopbﬁ»bﬂbyndm 1-
4(267tr|rret EP oxyIH-lmdaZOE 5-c] pyridin-| - %/ but yl car banat e
g, Yi)émafﬂm%ﬁqesvl namids| (6,20 gel Wamaopsnd ﬁ*mmwgl 2PaHH 2 a¥EE to a 20
chl I I ed (Bbirh Xhdihén Rtk i § LARGQRAGSH ngooé%x%(hﬁso THe rdacABflmiis&R AL OMet hane
(100 nL). The reaction mxture was allowed to warmto anbient tenperature
and t hen alewed encoplang Hen it Wisalisselyed inshlomfemy rEegglitiepweeentiasteéwithnder

reduced p egustsgdﬂhlg'x ﬂrl‘?m?e sBILAR Pid aque Ué'ﬁa QHs}(as\lg@qaj%E&ﬁ%}{H&d in

di chl or onet Ution was mad
extracted multiple times with chloroform. The orgamc layers were combined, dried over

15 magnesium sulfate and then concentrated under reduced pressure to provide a yellow oil.
The oil was dissolved in methanol and combined with 1M hydrochloric acid in diethyl
ether (10.4 mL). The resulting white precipitate was isolated by filtration and dried. The
solid was dissolved in water and the solution was adjusted to pH 10 with solid sodinm
carbonate. The resulting white precipitate was isolated by filtration, washed with diethyl

20 ether and then dried in a vacuum oven at 80°C to provide 2.00 g of N-[4-(4-amino-2,6,7-
trimethyl-1 H-imidazo[4,5-c]pyridin-1-yD)butylJmethanesuifonamide, m.p. 228-230°C.
Analysis: Calculated for C14H23NsO,S: %C, 51.67; %H, 7.12; %N, 21.52; Found: %C,
51.48; %H, 6.95; %N, 21.51.
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5% aqueous sodi um hydroxi de. The | ayers were separated and the aqueous | ayer
was 25 extracted with dichl oronethane. The organic | ayers were %Wim@d,
dried over nagnesium sulfate and then concentrated under reduced pressure
to provide 4.50 g of 4-

(2,6, 7-tri ndOyPsMLphenoxy- | H i m dazo[ 4, 5-c] pyri di n- 1- yl )doutosharseszie as a
brown oil. Part G A mxture of the material fromPart F, triethylamne (2.0
m., 14.6 mmol) and 30 anhydrous acetonitrile (450 nL) was heated until a
honbgeneous sol uti on was obt ai ned. Paibrrgesul foni c anhydride (2.54 g, 14.6
mml) was slowy added {o . the reaction mxture. .. The reaction was judged to
be conplete in 10 ni nut&'s[ ( lqﬂé%ﬂ‘foéﬁmﬁih%ﬁ‘éeféd‘waglybg 3 0 MAY 2006 WD

03/ 000119 PCT/ US02/ 13PB4dsRncenbiatifd-winds! ) -adusadonhig&sure to provide a
brown oil. The oil was dissolved in i chl"or onet hane and was washed with 5%
aqueous sodi um hydroxi de. The aqu s layer was separated and then
extracted wi th dichloronethane. Kgani c. | ayers were conbined, dried
over magnesi um sul fate and then gongentT at®ed “under reduced pressure to 5
provide a brown solid. This material s purified by columm chromat ography
(silica gel eluting with 95/5 dichl orqnet hane/ met hanol) to provide 4.49 g
of N-[4-(2,6,7-trinethyl-4-

phenoxy-| H i m dazo[ 4, 5-c] pyri di n-1-yl ) but IH] nmet hanesul f onam de as a |ight
brown solid. Part HN [4-(2,6,7-trinet hé:'r 4- phenoxy-1 H i m dazo[ 4,
5-c]pyridin-1 10 yl)butyl] et hanesul f ona 'ﬁﬁao(4. 20 g, 10.4 mmol) and

anmoni um acetate (42 g) were conbined and then heated in a seal ed tube at
150C §or 36 hrs. The reaction mxture was allowed to cool and then it was
di ssolved in chloroform The solution was extracted with 10 % aqueous

sodi um hy8md®i de sol uti on. The aqueous | ayer was separated and then
extracted nul t4 [ L& h I e conbi ned,
dried over 15 Elg%ﬁ%é%?%u étzéé?lé{ﬁﬁdﬁit‘ﬁgesrr?dg%&r}géﬁ%lglg?%du%g{ré‘r)t‘é\%{fced pressure
t o provi deutyl 4-EBtagvin®b b-dimdthg-2ephenowypyidisdail aeahaltutyletrbramntd (8860, conbi ned

with I M hydroch i id in. di (=0, ) ulting white
preci pitaft gj\%/gg&?ébdlcaélg g‘ggﬁyd?cf]}gqrgﬁ%%(%mg rg%d]nlﬁbd rétg%éa% Chlg%%l (3%\‘7’\/&3 di ssol ved
in wil er andnirhd) sad added nAfsanabius slieadaction piliktd:@ wak tlioveed|té dasoeh um

ambient temperatureand stirred for 2 hours. The reaction mixture was concentrated under

reduced pressure to provide terz-butyl 4-({3-[(ethoxyacetyl)amino]-5,6-dimethyl-2-
phenoxypyridin-4-yl}amino)butylcarbamate as a brown oil. The oil was combined with
pyridine (130 mL) and heated at reflux overnight. The reaction mixture was concentrated

13 under reduced pressure to provide a brown oil. The oil was dissolved in dichloromethane
and was washed with water. The organic layer was dried over magnesium sulfate and then
concentrated under reduced pressure. The residue was dissolved in diethyl ether and then
concentrated under reduced pressure to provide 8.21 g of rert-butyl 4-[2-(ethoxymethyl)-
6,7-dimethyl-4-phenoxy-1H-imidazo{4,5-clpyridin-1-yl]butylcarbamate.

20 Part B

Using the methed 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-1H-imidazo[4,5-
c]pyridin-1-yllbutan-1-amine as a brown oil.
Part C

25 Using the method of Part G of Example 7, 4-[2-(ethoxymethyl)-6,7-dimethyl-4-
phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]butan-1-amine (5.52 g, 15.0 mmol) was reacted
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carbonate. The resulting white precipitate was isolated by filtration,
washed with diethyl 20 ether and then dried in a vacuum oven at (9@ M@
provide 2.00 g of N-[4-(4-am no-2,6, 7- -

trimethyl -1 Himdazo[ 4, 5-c]pyridin-I-yl)butyl]nmethanesul fonam de, m p.
228-230C. _Anal ysis: Calculated for Cl4H23NSO S: %, 51.67; %1, 7.12; 9\,
21.52; Fou%(.)w}é’]w 51.48; %, 6.95; 9\, 21.51. 40 3 0 MARCDBYE1%# 03/ 050119
PCT/ US02/ 18284 Exanple 8 N- (4-[4-am no-2-(ethox ynmethyl)-6,7-di nethyl 1
Hinlidazo[ 4, 5-c]pyridin-1-yl]butyl) nethanesul fonam de NH 0=5=0 5 Part A
Tri et hyl afithaetignesulignic snhydiidd @) 7 ents’ BRI PEPvidedia § fdV-(B8 ni xture of
tert- but . oo : 1
4-[ ( 3-am br?glogyrg?tg?d?rg"t”hdfln?%yl;)ﬁglrl%l)?i%;giné%drﬁ%ﬁgl3]%yrﬁdﬁlnof butyl carbamate (8.60 g,
21.5 nmmol yllewted }methardsudienamiide lab ebwetsplidhe (200 nl). Et hoxyacetyl chloride
(2.76 g, 39, B82.5 mmol ) was added. After one hour the reaction m xture was
allowed towarmto anbient tenperatureand stirred for 2 hours. The reaction
m xt Ur e was cdidenthe aérech] mrded of PadHoé Bxpngs 3N € 44 D-(@hoyinddyld- - but vl
4-((3-[(etho et yl)anil nol-5,.6-di net hyl -.2- :

henoxy py PRI Pyaokiat o Bl i DA &Y MBI R pramidedS 8P . v

conbi ned v4.1 mdPywisditatddlid Gravide 12930 dfaat £f-ahinbef lethoxpuanyj-ght . The
reaction mxture was concentrated 15 under reduced_ pressure to provide a
brown of | SRR BmiaEo 4SS e L AbUY EmPs AU aRaele %A B HeStRod wi ¢ h
wat er. Thegp{geni ¢ | ayer was dried over magnesi um sul fate and then
concentrated under reduced pressure. The residue was di ssolved in diethyl

et held andAndgsis: CalshieteA fort DSt e SR ol BEE fk 189SpFamildeCs. 21 g of
tert-but yil.gz;g?%qxﬂg?%wrrgts_@yl ) -
y - -

6, 7- di net phénoxy-'I H1'm dazo[ 4, 5-c] pyri di n-1-yl ] butyl carbamate. 20 Part
B Using the nethod of Part F of Exanple 7, the material from Part A was

hydr ol yzed Example 9
N-[4-(4-Amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yhbutyl]-4-

15 [[2-(dimethylamino)ethoxy](phenyl)methyl]benzamide
NH

2
N
Sy

=

/Z
=
Q

20 Part A

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

25 {[2-(dimethylamino)ethoxy](phenyl)methyl]benzoyl chloride (106 mg, 0.33 mmol) was
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to provide 5.76 g of

4-[ 2- (et hoxynet hyl ) -6, 7-di net hyl - 4- phenoxy-1 H i m dazo[ 4, 5- 0
c]pyridin-l-yl]butan-l-amne as a brown oil. Part C 25 Using th% Mﬁ@é of
Part G of Exanple 7, 4-[2-(ethoxynethyl)-6, 7-dinethyl -4-

phenoxy- | Hwicwsdamof 4, 5- c] pyri di n-1-yl ] butan-I-am ne (5. ECTHSO¥S2H ol ) was
reacted 41 3 0 MAV 2006 WD 03/ 050119 PCT/ US02/ 18284 wi th met hanesul fonic
anhydride (2.74 g, 15.7 mvl) to provide 6.26 g of N-{4-[2-

(et hoxy rretdl'wbl)/e%‘shmi@ﬂ imstidhjdromethirerros pddeBidrapivikaz Ghd idﬁbath)yas refhoved and

[1b | b |
?lre][ hlcj)ijoll et ?L’Ell_ﬁ Wfai %Q%Wf?lean%ﬁdﬁ_ ?Jlj%\?%ﬁ% T Be%ﬁﬁgent o %EWQHB gy, 9enera
dimethyl - 41q@e¥wmmdymﬂ wbmmamm&m]ewﬁpmm Wh@ MWS fractimt wanesul f onam de
(N'S{ 4816[ 911 aﬁf{‘ir%edzm%fi ﬂ@ﬂéwgﬁwﬂ@ﬁa d OE;g?lnBrfgl\énons were corr?bmed washed with water

di netyl - lgbhdwddda aahe died RYSOY] decdmad jnbumpbbafeattb%ﬁswa@mm de as a white
solid, mp.  165-167C. 10 Anal ysis: | ated for CL6H27N503S: %C, 52.01;

044, 7.37; Pogificatign g flashghign C%:?mat%fam (Sl%q gelz 933§ digggromethgng/mefangly anpl e 9
N-[4-(4- A@J@ﬁbnzrotyatsydlcr@orzmgﬂhHi%t/xh&har;bnlﬁémeq6}éPn{&bf@r [4Gd2 “butyl-6,7

pyridin-1-yl)butyl]-4 [ [2-(dinmeth am no) et hoxy] (phenyl met hyl ] benzam de
N 20 Part dengihderphaneivt Hoiaidaze{ s pyedia; 1-ylbutyl]-4-[[2-

el pyr 1 o L BRSPS Yok AR B velex i Tresmrt

di cth)rpmdadntelmmsﬁwbt%f%youar’n}'rfﬁ’l@ 093 nL, 0.67 nmml). The soI ution was

cooled in E}IEP bath and 4 25

[[2-(dinme né/\@hf oxy] (phenyl ) net hyl ] benzoyl chloride (106 ng, 0.33

mol ) was 0 MAY 2006
N-[4-(2-Butyi-6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)butyl}-4-

[[2-(dimethylamino)ethoxy](phenyl)methyl]benzamide (101 mg, 0.16 mmol) and

15 ammonium acetate (1.1 g) were placed into a pressure tube along with a stir bar. The tube
was sealed and heated at 150°C for 16 hours. The reaction was cooled to room
temperature and diluted with water. The resulting cloudy aqueous mixture was made
basic with 10% aqueous sodium hydroxide and extracted with chloroform (3 x 25mL).
The combined organic fractions were washed with water followed by brine, dried

20 (NayS0Q,), decanted and evaporated to provide a yellow oil. Purification by flash column
chromatography (silica gel, 95:5 dichloromethane/methanol gradient to 9:1
dichloromethane/methanol and finally 94:5:1 dichloromethane/methanol/triethylamine)
provided 14 mg of N-{4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yDbutyl]-4-[[2-(dimethylamino)ethoxy](phenyl)methylJbenzamide as a yellow oil. _

25 'H-NMR (500 MHz, DMSO-d¢) §8.41 (t,J = 5.5 Hz, 1H), 7.76 (d, J = 8.3 Hz, 2H); 7.43
(d, I =8.3,2H), 7.37-7.31 (m, 4H), 7.26-7.22 (m, 1H), 5.84 (bs, 2H), 5.52 (s, 1H), 4.22 (t,
J=77Hz, 2H),3.49 (t, = 5.8 Hz, 2H), 3.29 (dd, ] = 6.4, 12.4 Hz, 2H), 2.76 (t, } = 7.7
Hz, 2H), 2.58 (t, ] = 5.7 Hz, 2H), 2.32 (s, 3H), 2.27 (s, 3H), 2.22 {5, 6H), 1.73-1.65 (m,
4H), 1.61-1.55 (m, 2H), 1.35 (sextet, ] = 7.4 Hz, 2H), 0.86 (t, ] = 7.4 Hz, 3H),

30 PC-NMR (125 MHz, DMSO-ds) 8 165.9, 153.0, 148.1, 145.4, 142.0, 138.6, 133.5,
128.23,127.4, 127.3, 127.1, 126.4, 126.1, 124.5, 103.0, 82.0, 66.3, 58.0, 45.2, 43.6, 38 4,
29.3,28.8,26.1,26.0,21.7,21.0, 13.6, 12.2.
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WO 03/ 050119 PCT/ US02/ 18284 di ssol ved/slurried in dichloronmethane and added
dropwi se. The ice bath was renoved and the reaction was sti grgem‘ffmﬂﬁ an
additional 16 hours. The reaction was quenched with 10% aqueous sodi um
carbonate. The phases were separated and the aqueous fraction was extracted
wi th dichl oronet hane. The organic fractions were conbi ned, washed wi th water
5 fol | ouedWBY3BiiMe, dried (Na2SO4), decanted and evapofAT8BT6%fiel d a
yellow oil. Purification by flash colum chromatography (silica gel, 92:8

i chl or h | r adi ; i h hanol
o oot oes ERURTEATRLNERChes Biad 104 42, eSS AGRTS g ! ot hanl)
di net hyl - 4- phenoxy-| H i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-4-[] 2-
(di met hyl anl i no) et hoxy] ( phenyl ) net hyl ] benzam de as a pale yell ow solid. The
product 10 was determ ned to be 97+% pure by HPLC. MS(Cl): 648 (MH). Part
B N-[4-(2-Butyl -6, 7-di net hyl - 4- phgflQx¥ie 10
| H i m dazo[ 4, 5-c] pyri din-1-yl )but)e}lg\- -
[ [ 2- 6di net hyl an¥-ié&)+tinmeyZtEdheymydthie o-mydt e Mziandadel4(51dpymix-10. 16 nmol ) and

15 ammoni um acetate (1.1 ggb\ﬁ\@{}?ﬂ%}%%gh_i Q&EO%%essure tube along with a
ed an a

stir bar. The tube was s eate for 16 hours. The reaction
was cooled to room tenperature ahd, diluted with water. The resulting cl oudy

aqueous m xture was nade basic W h 0% aqueous sodi um hydroxi de and
extracted with chloroform (3 x 25nL). > The sonbi ned organic fractions were
|

washed with water followed by , Nried 20 (Na2SO»4), decanted and
evaporated to provide a yellow oil. ification by flash colum

chromat ography (silica gel, 95:5 dichl gronethane/ net hanol gradient to 9:1
di chl or onet hane/ met hanol and finally 94:5:1 :

di chl or onet hane/ nmet hanol / tri et hyl am ne) HN i ded 14 ng of

N-[ 4- (4-am no-2-butyl -6, 7-di nethyl -1 Him dazo[ 4, 5-c] pyridin-|-
yl)butyl]-4-[[2-(di net hyl am no) et hoxy] (gﬁe | ) met hyl ] benzani i de as a yel |l ow
oil. 25 "H NWR (500 MHz, DMSO-d5) 8 8.4 (,Ir) J =55 H, 1H), 7.76 (d, J =
8.3 Hz, 2H): 7.43 (d, J = 8.3, 2H), 7.37-7.31 (m 4H), 7.26-7.22 (m 1H),
5.84 (bs, 2H), 5.52 (s, 1H), 4.22 (t, J =7.7 Hz, 2H), 3.49 (t, J = 5.8 Hz,
2H) , 3.2%3%&?, J =6.4, 12.4 Hz, 2H), 2.76 (t, J =7.7 Hz, 2H, 2.58 (t, J
= 5.7 Hz, , 2.32 (s, 3H), 2.27 (s, 3H), 2.22 (s, 6H), 1.73-1.65 (m 4H),
1.6101. 55 (M Afdixturk 085 n(c8HXE - itropdridind 24-dilL (5@ 5)0.290n 8§ add phodptiorné. 4 Hz, 3H);

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
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

15 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
mlL) to provide 43.5 g of 2,4-dichloro-6-methyl-3-nitropyridine as large amber crystals.
Part B

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

20 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-dimethylformarnide (500
mL). The reaction mixture was stirred at ambient temperature overnight. The solvent was
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),

25 dried over magnesium sulfate and then concentrated under reduced pressure, The crude
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30 13C-NWR (125 MHz, DVMBO-d6) 8 165.9, 153.0, 148.1, 145.4, 142.0, 138.6,
133.5, ' 128.23, 127.4, 127.3, 127.1, 126.4, 126.1, 124. 5, 103. 0 % Cz)m 66. 3
58.0, 45.2, 43.6, 38.4, 29.3, 28.8, 26.1, 26.0, 21.7, 21.0, 1338 N %

3 0 MAY 2006 WO 03/050119 PCT/ US02/1828-1 HRVS (Cl) me 571.3763 (MtH),

(571. 3761 c¥MOM$BP C34H47NG6O2, MrH). 5 NH2 Exanple 10 N-pdr/wbo2is2ss

[ 4- am no- 2- (et hoxynet hyl )-6-nethyl- | Himdazo [4,5-c]pyridin- | -

yl } but yl } nor phol i n-4-yl carboxamide N'--r~N Part A 10 A m xture of

6- net hy| - Broruct weppurifeid iy-c@lumncihoimatdglephy (9.2 950mpin) siieaciehdhaiig othuis]
oxychloride (5 hea r h xcess phosphorus
oxychl ori geém(wggylra %8 pmva& rg@ o?;gedr“plftgl 4n|:59 Shio Q%regl E?tl ng bl ack oil was

pour ed i nhigrop@idetr-4-ghaBinolbutyddatbante. This mixture was extracted with
chl oroform#é 8, 3L total) and filtered to renove black particul ates and
br eak up mul si on. The conbi ned organics were washed 15 with 10% sodi um

carbonate (X ZDhesdldo s ENwO rﬁ&hbl@d/aﬁmae& Hep a%&ﬂfiﬁjﬁlb%ﬁﬁeﬁﬂg%llécﬁduced
pressure to Frow de 52 of an amber oil. This oil was recrystallized from

hept ane (#76) sugpepsipgo wnaléydmesfﬁb‘rgﬁf@%laﬁ@W}%}leamﬂé&lhw 3-ni tropyridi ne

I t I
Z‘Sama:]ggu?ﬂ?l dr %r)éx? l%b?lg.i il%g Eeaﬁicéd'ﬁ 8 e \!v%)nallgtve ?ol\?tuégt"ﬁ"& for 3f(1) nrj %tle;smm de (200
31_) thaS a@ldemnavarrgz&bpit@/l 10@- dbﬂ;or% nhBtliS}mggﬁtrdpynams@ymﬁdsﬂbmjrlcé}b&nate
i chl or o- nitropyridine
NN ar ot PR a3 Pl BBt Meehis e 2 39MRE Vel aver rerion 66 at anbi ent

t enpgy at US@mMGeE WhdE nainfdiing Ble\@RlioV @S turé RMPTEdHE YeatmUmiRufti wisi | | ation using
a 24/ 40 short path distill ati on head and warmwater. The residue was

di ssol vedaliavedthypmpeambicnt [ermeranrg and sty ez baferecheinggoncentyaedyl ) |
under reduced pressure. The residue was dissolved in ethyl acetate (500 mL), washed
with 1N sodium hydroxide (300 mL), dried over magnesium sulfate and then concentrated
to dryness. The crude product was purified by column chromatography (400 g silica gel

15 eluting with 7:3 hexanes:ethyl acetate to provide 25.4 g of tert-butyl 4-{(6-methyl-3-nitro-
2-phenoxypyridin-4-yl)amino]butylcarbamate.
Part D
A solution of the material from Part C in a mixture of toluene (300 mlL) and
isopropanol (33 mL) was combined with catalyst (16.68 g of 5% Pt/C) and placed under
20 hydrogen pressure (30 psi, 2.1 Kg/em®; 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 rerr-butyl 4-[(3-amino-6-methyl-2-phenoxypyridin-
4-yl)amino]butylcarbamate as a dark oil.
Part E . .
25 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
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
30 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 rers-butyl 4-({3-

[(ethoxyacetyl)aminc]-6-methyl-2-phenoxypyridin-4-yl } amine)butylcarbamate.
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25 dried over magnesium sul fate and then concentrated under reduced
pressure. The crude 44 3 0 MAY 2006 WO 03/050119 PCT/ 0$02/ 18284 product was
purified by colum chromatography (50 X 450 mmsilica gel el uglgrm\[vﬁlmﬁh 1:1
hexane: ethyl acetate) to provide 59.90 g of tert-butyl

4-[(2-chlor %0603%%5}}/ -3 nitropyridin-4-yl)am no] butyl carbamate. Part C5
Phenol (9.4 mml ) was added over a period of 10 PGV ¥I %28 a chill ed
(0C) suspension of sodium hydride (4.24 g of 60% 106 mol) in anhydrous
tetrahydrofuran (100 nL). The reaction m xture was allowed to stir at OC for
30 ni nut e$atFA sol ution of tert-butyl

4- [ (2-chl or o- 6TREhAdtal Bofl Babt QDY h] éﬂnsm&awlm?ghmmmma Jpmdige (33.92 g,

94.5 nnnlg in anh drous tetrahydrofuran was added over a period of
10 50 nmin r@gc}xm 0 st 89 ftnﬁélw@da@ttr@fbh Uﬁﬁs@tw@og@p apmsphEe r eact i on

m xt ur e ""B§eén ght‘. G4 Gk O %@'iagﬁ Re @QP ﬁf&tve Stk Hirs . §hd & §£189e gyer ni ght

bef ore bein oncentrate uce ressure. e resi due was di ssol ved
i n etshyl an'atlatedb@t@@ﬂl athyl, acms[ﬁﬁ@mm anh waNr §08iminoh Mhe tayrisckers 300 nl), dried
over nagneS|u

dthencne.tr te ryness. The crude product
e pur sty thy SR SR RRRS TR xoP Y SR e B L e
gexzﬁnes etd]ﬁaked@delzeatcmobmrmdxéidéﬁrlea&eépg:s@fietb@fdwdbl[i)ug géffg(rﬁumeu#[wl h 3-nitro-
- phenox ridin- m. no] but yl ¢ ar.t sol ution of the
maf eri al y?‘% herypgihyD- é“%‘%‘ éﬂ%@?ﬁﬁg@ %’I‘m‘%ﬁqi‘bﬁéﬁ’@% Iyyljeusyleprbamaiips dnanol (33
M) was cesRionedhd\br Bftﬁ@h@leﬁﬁla&é&@va@@dﬁst&ftoﬂ%ﬁﬂ{l@)% @ﬂdmph@e&%etuaaer 20

hydr ogen pressure (30 psi rechar gi ng once) Parr appar at us

for B houthsn “WFﬁéXth’é%t“il@r?“%ﬁ %(S\/Da%mfrlﬂk)t EP@IW%‘%"@%WQ‘W@ éufdal yst and
then_concpi bt shefe e&lceﬁt?ﬁmn@eﬁredueé@féﬁ% 623 pfblie0lgdL &I - DUty

4-[ ( 3- anuno- 6- et hyl - 2- phenoxypyri di n- 4- amn ar bamat € as a dark
oi | . Par t 4fE2-2@hoRymethpli-Grmethylf4r phenPer 1H1Dnm[ﬂﬁ€h:tyhd@dl Flﬁ\blmnchﬂlumrret hane
(500 ni) ? then cool ed under a nitrogen atnosphere to OC. A solution of
et hoxyace chlorlde (7.9 q,

Benzyl chloroformate (2.2 mL) was added over a period of 2 minutes to a solution

15 of 4-[2-(ethoxymethyl)-6-methyl-4-phenoxy-1H-imidazo[4,5-c]pyridin- 1-yl]butan-1-
amine (4.96 g, 14 mmol) and triethylamine (2.6 mL) in chloroform (100 mL). The
reaction mixture was allowed to stir at ambient temperature for 2.5 hours; it was washed
with 1N sodium hydroxide (50 mL), dried over magnesium sulfate, and concentrated
under reduced pressure. The crude product was purified by column chromatography (208

20 g silica gel eluting with 2% methanol in chloroform) to provide two fractions (2.2 g and
3.12 g) of benzyl 4-[2-ethoxymethyl)-6-methyl-4-phenoxy- 1 H-imidazo[4,5-c]pyridin-1-
ybhbutylcarbamate.

Part H
The first fraction (2.2 g) from Part G and ammonium acetate (20.3 g) were

25 combined in a pressure vessel (75 mL). The vessel was sealed and then heated at 150°C
for 21.5 hours. The reaction mixture was diluted with chloroform (200 mL) and washed
with 10% sodium hydroxide (3 x 70 mL). The aqueous layer was extracted with
chloroform (6 x 100 mL). The combined organic layers were dried over magnesium
sulfate and then concentrated under reduced pressure. Analysis by LCMS indicated that

30 the crude product was a 50/50 mixture of N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-
imidazo[4,5-¢]pyridin-1-yl]butyl }acetamide / benzyl 4-[4-amino-2-(ethoxymethyl)-6-
methyl-1H-imidazo[4,5-c]pyridin-1-yl]butylcarbamate.
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63.5 mmol ) in dichloronmethane (200 nL) was added over a period of 40 m nutes
while maintaining the reaction mxture at 0C. The reaction m xture was
allowed to warmto anbient tenperature and was stirred over ni g MAYTIED
reaction m xture was washed with 30 water (2 x 100 niL) and brine (100 nL),
dried over WOIHe¥iltm sul fate and then concentrated underpcragueRsipr essure
to provide 26.4 g of tert-butyl 4-((3-

[ (et hoxyacet yl ) am no] - 6- net hyl - 2- phenoxypyri di n-4-yl } am no) butyl car bamat e.
45 3 0 MAarf006 wo 03/01, 0119 PCT/ US02/ 18284 Part F The nateri aI fromPart E

was conbi ned wt ridi ne d drochl ori.de (20.85 g,
130 nmol ) and%éﬂ’t‘tg ?herrﬁ?t%rlfigﬁrﬂn?@%g“rﬁpl{a%g@g“ﬁ'@%% ?{8?8% rni ght. The
bul k of thgchiyhicdihp@oriasrid RIIVSE nllY) iy apresdirevesid [15ahilgn Thd igsdl &k due was 5
partitioned between ethyl acetate (600 nL) and water (300 niL The | ayers

were sepirif abf thymbeaidghit 't fPuijeiotitad PRESHED RMYE WAt emcqmra dspdrnl), dried
over shag g%?%déﬁ"p ?Hﬁ; afife gsnaﬂ‘ clliE Fii&%b(ﬁH Watt 8o Widahd e WagHa RiGSSure to

provi de tent-b
(et hoxy nmtﬂmbi)oﬂﬁ{MtSﬂyxtL)ﬂpimmmwidbe W mﬂaﬁmﬁi@ BH ¢l pysetucited-wlithy | ] but yl car bana

te as a d t y.e usted to 11 with 15%
sodi um hy 35% &éorédﬁdm%g}%flﬁ el E\V\}\tfggHﬁ ﬁed{%\,@ alq'hﬁtm% Ae (5 x 250
m.). The @xitimd] driadaiver Iﬁ@ﬁhﬂlmdﬂfﬁwanﬁdhen%ﬁfenﬁ&gmaﬁieumﬂﬁdtﬂfp&kﬁrﬁnd t hen
concentrated under reduced re to provide 9.

2[5 (ot hORE AT Oy e VB ik R ool B 6" T 080 898 { i n- | -yI]
but a- 1- agiriiied by E’amﬁmauBﬂfa@g&adeosroqif@mmg@ eludn2sdilentiaMpsitadgded over a
period of 2 mnutes to a solution

4- [ 2- (et hBsROL Hydishleromethpr Wil %‘?@mwmw bk 4 metbano] pyehlogrfAT™ - y1 | but an- 1
am ne (4. 860 thi):ltha®oPhdihARdintchiotdhh &0 REL) e pBviilh 1 3 TorabuhRALAR( 100 rrL)

The reaction mxture was allowed to stir at anbi ent t enper at ur e for 2.5

hours; i t2-piexxmeesikidd-methylH A-rpidasaitislpydtiediddng 50 splid. mpri08d16%er magnesi um
| f at ] t
sulfate, ang O&%ﬁﬂltahﬁtf& 'b%ggﬁy 5?% g@‘?%@g &:%” 55 8-559% bEGs. Qe Ct _Was

purified by um chr oma i'ca gel utrig with 2%
met hanol %I, shdD el B.19; %N 2pB8OVvi de two fractions (2.2 g and 3.12 g) of
benzyl 4-1La%t-1et hoxynet hyl ) - 6- met hyl - 4- phenoxy- | Hi m dazol[ 4, 5-c] pyri di n-1 -
4-Morpholinecarbonyl chloride (202 pL, 1.73 mmol) was added to a solution of 1-
(4-aminobutyl)-2-ethoxymethyl-6-methyl- 1 H-imidazo[4,5-c]pyridin-4-amine (0.435, 1.57
mmol) in a mixture of triethylamine (280 pL, 2.04 mmol) and chloroform (8 mL). The
20 reaction mixture was stirred at ambient temperature for 4 hours then it was diluted with
chloroform (20 mL) and washed with saturated sodium bicarbonate (10 mL). The organic
layer was dried over magnesium sulfate and then concentrated under reduced pressure.
The residue was purified by column chromatography (30 g of silica gel eluting with § L of
2% methanol in chloroform containing 0.5% triethylamine. The resulting glassy solid
25 was triturated with acetonitrile to provide 0.417 g of N-{4-[4-amino-2-(ethoxymethyl})-6-
methyl-1H-imidazo[4,5-c]pyridin-1-yljbutyl } morpholine-4-carboxamide as an off white
powder, m.p. 156.5-159.5°C.
Analysis: CygH30NsO; » 0.20 HCL: %C, 57.37; %H, 7.65; %Cl, 1.78; %N, 21.13; Found:
%C, 57.19; %H, 7.56; %Cl, 1.84: %N, 21.14.
30 'H NMR (300 MHz, CDCl3) § 6.51 (s, 1 H), 5.46 (bs, 2 H), 4.71 (s, 2 H), 4.45 (bs, 1 H),
4,17 (t, ¥ =7.5Hz, 2 H), 3.68 (t, ] = 4.9 Hz, 4 H), 3.57 (quartet, ] = 7.1 Hz, 2 H), 3.32 (m,
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yl ) butyl carbamate. Part H The first fraction (2.2 g) fromPart G and

anmoni um acetate (20.3 g) were 25 conbined in a pressure vessel (75 nL). The
vessel was seal ed and then heated at 150C for 21.5 hours. The %g@m{imm

m xture was dil uted mﬁth chl oroform (200 nmL) and washed w th 10% sodi um
hydr oxi de (@oﬁy%% The aqueous | ayer was extracted with chloroform (6 X
100 nL). Tha°ddmt ed organic layers were dried over nmagrfédiUsf/183%4 f ate and
t hen concentrated under reduced pressure Anal ysis by LCMS indicated that 30
t he crude product was m xt ure

N 4[4 2 0. D9 @t Bk L 6 o8 Figh 2 Fh4 15 (quinte, T = 7.3 Hz, 210, 1.22

im dazo[4(t§~_c-}@1qul gligp-1 -yl Jbutyl }acetanlide / benzyl

4-[ 4- am no- 2- (et hoxymet hyl ) - 6- net hyl -

| Hi m dazMB@Cmé 33ir(MEER- 1- y| | but yl carbamate. 46 3 0 MAY 2006 WD 03/ 050119
PCT/ US02/ 18284 Part | A solution of the material fromPart Hin ethanol (28
m.) was conbined wwth concentrated hydrochloric acid (18.3 nl-) in a
pressure vessel (150 m.). The vessle&ampr&sll seal ed and then heated at 90C for

21 hours. eacti.on d u ced pressure.

The residue ﬁa@ (Grauny- @?f@lﬁ‘ﬁi@fﬂ? %{5‘ *ﬂgﬂ‘ XAE%‘H@ITHW *%h chloroform
(3 x 50 nm.). The aqueous | ayer Waﬁczaswdﬁﬁ@d to pH >11, saturated with

sodi um chl oride and then extracted with chloroform (8 x 100 nL). The
extracts were conbined, dried o magnesi um sul fate and then concentrated
under reduced pressure. The cjy \oduct was conbi ned wi th crude product
from anot her run and then was rfied by col um chronmat ography (25 g of
silica gel eluting sequentialfly 2% methanol in dichloromethane with
0.5%triethylamine (1 L); 4% met hanot~in chI oroform (800 nL); and 6%

nmet hanol in chloroform (800 nL) to prow g of 1-(4-am nobutyl)-

2- et hoxymet hyl - 6- et hyl -1 Hi m dazo[ 4, 5 ;l@é’l n-4-amne as a solid, mp.
108-111 C. Analysis: Calculated for CT 0.05 HCA: 9%, 60.23; %,
8.32; %N\, 25.08; Found: 15 %, 59.92; 0 8.26; %N, 24,8 1. Part J

10 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 dissolwred in water, neutralized with
ammonium hydroxide, and extracted twice with ethyl acetate. The organics were

i35 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

20 A solution of tert-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-
dimethylformamide (320 mL). The reaction mixture was stirred overnight and then
concentrated under reduced pressure. The residue was partitioned between water and

25 ethyl acetate. The layers were separated and the aqueous layer was extracted with ethyl
acetate. The organics were combined, washed with brine and then concentrated under

reduced pressure to provide a brown oily residue. This material was purified by flash
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4- Mor phol i necar bonyl chloride (202 L, 1.73 nmmol) was added to a sol ution of
1- (4-am nobutyl)-2-et hoxynet hyl - 6-net hyl -1 H i m dazol[ 4, 5-c] péz{]u Mﬂ?ﬂ anm ne
(0.435, 1.57 mmol) in a mxture of triethylamne (280 L, 2. and
chloroform (8 nmL). The 20 reaction mxture was stirred at anbi ent

t enper at ur eWPIRHIWours then it was diluted with chlorofremmsi2B2s+l) and
washed with saturated sodi um bi carbonate (10 nL). The organic |ayer was
dried over magnesi um sul fate and then concentrated under reduced pressure.
The resid wérmmogpml'}’ {40@diﬂb§ﬂi€&£6lbmhltms ﬁ@tﬁib@gﬂa&%etbﬂ@cqafeﬁn keixhiecmd gel
eluting w f i %

triethyl ar%‘lﬂgr%lelhcrlﬁ] %g@%é‘é@h@ﬁﬁ 285 é?agﬁ? ?ﬁt egm% H?'
acetonitr |chewrm-6,6gﬂimmhyié¥-ﬂtréﬁﬁ1dgx &iyh)hinndiHudd@arbamateZs (aqelﬂm»(smﬂt hyl ) - 6-

met hyl - | H-Pj m dazo[ 4, 5-c] pyri di n-1-yl ] butyl } nor phol i ne- 4- car boxam de as an
off white abt er, mp. 156.5-159.5C Analysis: CL19H30N603 0.20 HO : %

S7.375 %, 7. 65he1%ﬂ1161 g7§3 otﬂfﬁimc@ha’hadddacauaeohd&@;a 5&%}0&% 1§dinufes®p; %0,
1.84: 9\, 21.14. 30.'H N ] 6,51 (s, 46 (bs, 2H)

4.71 (s, 2 yypensioyef spgigm hydpﬁe <0 921”’ :s?x-ﬁ(%mmy )4n ¢l°§f%(~4 ﬂeareag opt | J = 4.

Hz, 4 H), Bixfife &SURLEEL to séir for 50 ;ﬁuﬂﬁes tgﬁl‘h!)l& m§tf:§a fﬁdﬁl Pﬂ'?B%JaQa(M@g 2206 V\D
03/ 050119 PCT/ 0802/ 18284 6 H). ), 2.49 (s, 3 H, 1.86 (quintet. 3 = 7.5 He,

2 H, 1. 550(1@1u’,(‘lmreqcnorgmﬂmyre graHgtmegl qqﬁO“leongS dgs, ang then lowedAo cqplp{) MVB( Cf m e
;333 r1 i <(1I:v+rl;|_|) bléixn?EB}pgrlaﬂ]ilE (Ne 4}0 4nghlg§’lmc arabg%?g)slngd ]rel|5_fl:'§1érﬁtqlpg%é(l slﬁgpgng} on of
5, 6- dd met hpydvide ai dily ogzydue dTl‘hereﬁdde ahodon(bintd 8/7thgpld wntepland; plihewedwsstiroxychl or i de
(150 1) il hant ek ek B B R P R IR BVE L  L
W th ammegiratedwyieh @il destatanTheaxpimatvate tombaRd\ise®i il waregidairige, The
organi cs Vdv?xlled 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
15 25% ethyl acetate in hexanes) to provide 7.1 g of tert-butyl 4-[(2,3-dimethyl-5-nitro-6-
phenoxypyridin-4-yl)amino]butylcarbamate as an orange oil which later solidified.
Part D
A solution of tert-butyl 4-[(2,3-dimethyl-5-nitro-6-phenoxypyridin-4-
yl)amino]butylcarbamate (7.32 g, 17.00 mmoel) in a mixture of toluene (150 mL) and
20 isopropanol (10 mL) was combined with a slurry of 10% pailadium on carbon in toluene.
The mixture was place under hydrogen pressure on a Parr apparatus for 24 hours.
Additiona} 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).
25 The filtrate was concentrated under reduced pressure. The residue was combined with
dichloromethane and heptane and then concentrated under reduced pressure to provide
6.17 g of tert-butyl 4-[(3~amino-5,6-dimethyl-2-phenoxypyridin-4-
yl)amino]butylcarbamate as a sludgy brown yellow oil.
Part B
30 Diethoxymethyl acetate (2.76 mL, 16.93 mmol) and pyridine hydrochloride (0.037
g, 0.323 mmol) were added to a solution of the material from Part D in toluene (72 mL).

The reaction mixture was heated at reflux for 2 hours and then allowed to cool to ambient
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15 conbi ned, washed with brine, dried over sodiumsulfate and then
concentrated under - reduced pressure. The residue was slurri eﬁiM\%]gﬁh boi l'i ng
hexane and then filtered while hot. The filtrate was chill el Pesul ting
precipitate was isolated by filtration and air dried to provide 6.8 g of
2,4-dichloro-5,6-dinmethyl-3-nitropyridine as a white povvder Part B 20 A
sol ution oWO"PPIBytyl 4- ani nobutyl carbamate (8.52 g, 45 SASKHBEY in N N

di met hyl f or manm de was added to a sol ution of

O A iy e T e R e L

reacti on fHeix tHérresiRSw S tokice eSS Widgittueanshd dd@sentraed CER reqil@eh dﬂﬂdﬁr reduced
pressure. ,The residue was partitioned between water and 25_ethyl acetate.

The | ayer $istRbyed 18 ehjarofmy "aied PHE SHBIRG IS PR PERaRaRe. SYas 481 Bﬂ“%iﬂ%d et hyl

acetate. JIN® nPLARMNE SuIMR8d %ﬁ@bﬁ&&mm@[%mcwpegéumo @mléefsefr ggneentrat ed
under reduced pressure to provide a brown oily resid This neterial was

puri f5i ed eyt Wtﬂgll'r(ﬁAVSdlBle(bYW@O@B-IWQIBQMQYIMI-MB@EﬂI@DMMQ hs @mat ogr aphy
(400 nL s ginitially with 10% ethyl acetate in hexane and

t hen mcrgéar |ngglﬁjﬁwemglrl}égt5 ?dent to 15% and then to 25% to provide S.1 g of
tert- butyPaan[(Z-

ol Pa. part c BeRruH os RE 4 Sutiabnil PR AT ARG ver a

period of TROwBE: el ealell @nd [Reakt APEIWC G6r WhosRd THMAM bR indiRufOn S pduged 24. 3 Mol )
in diglyme (24 nL). The reaction mxture was allowed to stir for 30 m nutes

t henl0t he iR warrandrdivsediorrH B wib 18%dediumdydroxids) The bapissohbae wbn ni xt ur e
was stirred at Q0 EBEofc?rﬁ?(xgﬁy?heﬂgmtlﬁl&?uaé Lonedyit oﬁ@% nﬁrﬁ nigHRd ent

tenper at ure over ni ght glyne was renoved under pressure to 10
provi de asndghénextistediwéh cmh@fmlﬂnergnas‘s wemrwprmemewdnhd e‘alrdodmaner and

al | owed t&lfﬁ]'ind dRh o E'éeﬁéi]&ted LﬁatdQI}S’Jedr?% “W%jj,,(ﬁﬁ d)ﬁﬁptgwﬁ IC{ Gl > were

separ at ed e aqueous T ayer acet The organics
wer e conbsoiﬂdvaswmdﬂecﬂ matrﬂnxwatce’rthlaamioﬂm andenethenhblamdtmenmmdd umﬂz§0| fate and

e G e S N S
W th oil was dissolved in water. This solution was extracted with dichloromethane (x 3), made
basic (pH 10) with 50% sodium hydroxide, and ther extracted with chloroform (x 3).
Sodium chioride was added to the aqueous solution and it was extracted with chloroform
(x 3). The organics were combined, dried over sodium sulfate and concentrated under
20 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-imidazof4,5-c]pyridin-1-
yl)butyllacetamide as a solid, m.p. 217-219°C.
25 Analysis: Calculated for CsHxNsO: %C, 61.07; %H, 7.69; %N, 25.43; Found: %C,
60.87; %H, 7.75; %N, 25.43.
Part G
A solution of N-[4-(4-amino-6,7-dimethy!-1H-imidazo[4,5-c]pyridin-1-
yhbutyl]acetamide (~2.1 g) in 6 N hydrochloric acid (30 mL) was sealed in a flask and
30 then heated at 100°C for about 30 hours. The reaction mixture was allowed to cool to
ambient temperature and then filtered to remove any particulates. The filtrate was made

basic (pH 14) with 25% sodium hydroxide and then extracted with chloroform (x 2). The
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15 25% et hyl acetate in hexanes) to provide 7.1 g of tert-butyl .
4-1(2,3-di nethyl -5-nitro-6- phenoxypyridi n-4-yl)am no] butyl car BdndA¥elllis an
orange oil which later solidified. Part D A solution of tert-butyl

4-1(2, 3-di net hyl -5-ni tro- 6- phenoxypyri di n-4- yl)am no] butyl carbamate (7. 32
g, 17.00 mgmlg3ekdize m xture of toluene (150 nL) and 20 imgwsopsasl (10 nl)
was conbined with a slurry of 10% pal | adium on carbon in toluene. The

m xture was place under hydrogen pressure on a Parr apparatus for 24 hours.
Addi t i onakquatslaystvapesmiideaieditasodiunbetionides2¢ ) dhdghenandacBdivdtr s (3 g). The

20t kR 5SS LU S LU Bl URED gl Ler agent Lo

L), et hanehlfaweirddahol cofdentrited anldr redtded podssurd toQrodde Miveg 6f 1-(-at e was
concentrated under duce ressure.. The. resi due was conbined with

di chl or onﬂ?ﬂ?ﬁﬁtyﬁﬁd{'ﬁgﬁﬁ‘iﬂéﬁﬁﬂﬂﬁﬁ{gﬂ"Cl%yﬁléié[ﬁ%‘fngf‘@d under reduced pressure to
provile @adH g of tert-butyl 4-[(3-am no-5, 6-di net hyl -2-phenoxypyri di n-4-
yl ) aniinol butyl carbanmate as a sI_ud%yzasgr own vellow oil, Part E 30

Di et hoxynet hyl +-aéuphgligeqabony choridq §1-4p8 mipy- 4_‘3??81) [)ad i“iﬂiie'ii\émﬁy’ﬁ?edeﬁl oride

(0. 037 9s]u%%??-(@ﬂi&obﬂ@l‘j—%ﬁacﬁﬁ'l@ﬁyﬁPHQmﬁﬁké[h,'S yﬁﬁinmﬁmﬁgkﬁfﬂ@é, ofijgom Part D
in toluene (72 m). The reaction mxture was heated at ref|lux for 2 hours
and then amawedhiogfemo(l0my-)adibicehhouygan3lypis hriizshopedormerediqsinl119

PCT/ US02/ 4 S AVEIA L 1€y Li; i i ncentrat ed
under redé@%g' %)%ga su%@n‘gﬁgoo tﬁjetﬁn ?‘ﬂ letrl(;ggi d%agpp\?\l/aéﬁg%%@ E’gﬁ%‘?@ﬁfg&% th tol uene
and Hbnceml)ateedddefihad the seaktidnmgixtird wapgirred ioverpigite d he reactidnonisfugr wes washed

W th satur te%. ogl N o] at e, .. Erq i ne: i Qve ghesi um .
R R b R S R
t er t - but yIThe aqueous layer was extracted with chloroform (x 2). The combined organics were

R T R E R AT
Wi th anmopidussdgeesat e (révidg) ydldweoil Uik aquebhelalervers wasraga aliwdodios heated at
L0 o 2.0 T ISACLLE ML s paur 0,10, Lt o e anc
dried and then combined with the yellow oil and concentrated under reduced pressure.
The residue was purified by column chromatography (43 g of silica gel eluting with 2%
methanol in dichloromethane containing 1% triethylamine and then with 5% methanol in
dichloromethane containing 1% triethylamine). The residue was dissolved in
20 dichloromethane and the solution was diluted with hexanes. The resulting precipitate was
isolated by filtration and then recrystallized twice from acetonitrile to provide 0.283 g of
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butylJmorpholine-4-
carboxamide as a pale yellow powder, m.p. 163.7-167.0°C.
Analysis: Calculated for C7HsNgOa: %C, 58.94; %H, 7.56; %N, 24.26; Found: %C, . -
25 58.66; %H, 7.69; %N, 24.22.
'H NMR (300 MHz, DMSO-ds) § 7.91 (s, 1 H), 6.51 (t, ] = 5.5 Hz, 1 H), 5.73 (s, 2 H),
429(t,J=7.1Hz, 2H),3.51 (t, J=4.8Hz,4 H),3.20(t,J=48Hz,4 H),3.04(q,J=6.8
Hz, 2 H), 2.36 (s, 3 H), 2.30 (s, 3 H), 1.70 (quintet, ] = 7.4 Hz, 2 H), 1.35 (quintet, J = 7.4
Hz, 2 H);
30 MS (CI) m/e 347.2197 (347.2195 caled for C;7H6NO-, M+H).
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extracted with chloroform (x 9). The basic |ayer was treated with solid

sodi um chloride and then extracted with chloroform The organifcEiwiite

conbi ned, dried over sodium sulfate and then concentrated under reduced
pressure to provide a yellow sh solid. The solid was dissolved in a m xture
of chl orof orm and net hanol and then conbined with 50 15 mL of 1N

hydr ochl or " HEAHY 1y i et hyl ether. The sol vents were reR6VES2EM34t he
resulting oil was dissolved in water. This solution was extracted with

di chl oronet hane (x 3), made basic (pH 10) with 50% sodi um hydroxide, and
then extracted w th chl orof orm (x E3pmpledddi um chl ori de was added to the

aqueous s : FREt e organics
wer e corrbloingttﬁ0 )g?l e )gse&r%&hgle |Ln gl tﬁx?hr]?ﬂothﬁ d§1 lé%h@&% Ilﬁg?&el 4§|)gl]§th}ﬂ20 reduced
pressure to provide a yel | df-isadaze(4,5Fdipwidgofdachivas recrystal lized from
ethanol to provide 2.62 g of a id. A portion (500 ng) was dissolved in
nmet hanol , concentrated under re éed pressure and then dried in a vacuum
oven at 70C over the weekend toN 0/~4\6 g of

N-[ 4-(4-am no-6, 7-di net hyl -1 H i_m c]pyrldln | yl)butyl]acetam de as
a solid, mp. 217-219C. 25 Anal ys] s: Cal cul ated for Cl4H, IN50: %, 61.07;
o, 7.69; 9N, 25.43; Found: %C, 60.877 %, 7.75; 9N, 25.43. Part G A
solution of N-[4-(4-am no-6, 7-di net hylAl H i m dazo[ 4, 5-c] pyridin-|-
yl)butyl]acetamde (-2.1 g) in 6 N hchl oric acid (30 nL) was sealed in a
flask and 30 then heated at 100C for alpdut 30 hours. The reaction m xture
was allowed to cool to anbient tenperakgre and then filtered to renove any
particul ates. The filtrate was nade sic (pH 14) with 25% sodi um hydr oxi de
and then extracted with chl orof orm{x 2). The 50 3 0 MAY 2006 WO 03/050119
PCT/ US02/ 18284 aqueous | ayer was co®bi’'ned wi th sodium chloride (20 g) and
thensextract ed with chloroform(x 3). The organics were conbi ned, washed
with brine, dried over sodium sulfate and then concentrated under reduced
pressur e Hag Aorovi de 1. 44 g of 1 (4 am nobutyl)-6, 7-di methyl -1 Him dazo [4,
5-c] pyri di n-4-am ne. r phol mecarbong chl ori de (0 250 m., 2.14
mol )~ was addécf‘)ﬁ‘lUSﬁofAﬁ g.eaxptgo%{hyl) l-benzylplperldme (9.88 g, 45.2 mmol) in N

dimethylformamide was added dropwise to a solution of 2,4-dichloro-5,6-dimethyl-3-

nitropyridine (10.00 g, 45.2 mmol) and triethylamine (12.6 mL, 90.5 mmol) in N,N-

10 dimethyiformamide (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
with brine, dried over sodium sulfate and then concentrated under reduced pressure to

'5 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% ethy! acetate in hexane) to provide 11.00 g of N-[2-(1-
benzylpiperidin-4-ylethyl]-2-chioro-5,6-dimethyl-3-nitropyridin-4-amine.

Part B

20 Sodium hydride (1.196 g of 60%, 29.9 mmol) was added to a solution of phenol
(2.81 g, 29.9 mol) in diglyme (40 mL). The mixture was stirred for 15 minutes after the
cessation of gas evolution. A solution of N-[2-(1-benzylpiperidin-4-yl)ethyl]-2-chloro-
5,6-dimethyl-3-nitropyridin-4-amine (10.9 g, 27.2 mmol) in hot diglyme was added to the
phenoxide mixture. The reaction mixture was heated at reflux for 1.5 hours, cooled to

25 ambient temperature, and then concentrated to remove the diglyme (60°C bath, 21 Pa).
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slurry of 1-(4-am nobutyl)-6,7-dimethyl-IHimdazo[4, 5-c]pyridin-4-am ne
(0.500'g, 2.14 nmol) in chloroform (10 nL). After 1 hour, anal ys[j] syb){ E}i gh
performance |iquid chromatography showed about 60% conpl eti on. 3 VMA 00
4- Mor phol i necar bonyl chloride (0.200 10 nlL) was added and the reaction
m xt ure waswstosmsoeh overni ght. The reaction m xture was pRau/seshsbdlt 0 5%
sodi um hydroxide and stirred for 10 m nutes. The |ayers were separated. The
aqueous | ayer was extracted with chloroform (x 2). The conbi ned organics

ver e  was g redidhd wheheitied Bl cAhind @hioRRb gfiph Vel - AN BB el if at € and
concentrated under Treduced pressure to provide a yellow oil. The aqueous

| ayer was dishlomprantiage i eRo¥ogHidwl figlvine &1 then RS % MisHaeitiR act ed with .
i Chi or Oy faAgdicnlo AL 35 TRk EwERTDhRRMcl ApkEaNsh § fop. condi ned
ow ol [ and ¢ d duced “The

with the ye _ ncentrated under reduced pressure. resi due
was puri f 26i-epzdpipendin-dtybetist] gi-dipreyhy{-4 ditgp-ophaick ynysidget-amingrs g with 2%
met hanol in dichlor . hane..cont aj ni 1% triethylamne and then with 5%
met hgol Pﬁma%ﬁghwgﬁgﬁ*%{ﬁ%gﬁ%%g‘gﬂ% gtﬁrrlldl}%ﬁ 1% triethylamne). The residue was
di ssol vedPamC20 di chl oronet hane and the solution was diluted wth hexanes.

The resulting precipitate S t ed filJtration and then

recrystalli zedg?fﬁx"eE°‘P3¥ﬂ%ﬂd§@‘§¥%’nﬁ’ﬁbi§@“‘i’lgx’6§ @F%ﬁ’ RyTUng8 Oyer gpeniod of

N- [ 4- ( 4- apd afndiss fo diseTetidhydf nldkel(McHR7OE KexBhyaik4ay (1132 ) 6l40 Ydmddpiny | ] mor phol i ne- 4
car boxam de as a pal e yell ow Po,wder, m % 163. 7- 167. g:lc' Anal ysi s: Cal cul at ed
for CL7H, B80! dsoluiign gythe gpglerial Isom Pagyl ip medignol s addedggopwissovera 66; o4,

7. 690 N, pddoddd 15 iR Mo SodWiig otV €30 me)wBhdé, TheFactidh 51 (1, J = 5.5
Hz, 1 H, 5.73 (s, 2 H), 4.29(t,J=7.1Hz, 2 3.51(t,J:4.8Hz,4|—3,320(t,J:4.8
Hz. 4H) , 3. Ovtare e fiffered ghrough a)layep oBltqr agens apg) the ye(pf pgent wagyyashed woh (qui nt et , -

J = 7.4 Hpeufnd) Thd fidate(idicBhRherardd Tndér fduddd pre€subd \Tid Qedde Gl éux‘fﬁe@ 347.2197
(347.2195 cal cd for CL/H25N60,, MrH). 51 3 0°MAY 2006 WO 03/ 050119

PCTI US021b%oigam@mearephye(pug of silies gad glptieg with P %anethaiohintdighloromethgnepto]
lj_": I( goagggkt??g?él—]yé p%?f{ﬁgﬂ%é(L—%Jgrirﬁ@ﬁ;éﬂegiidﬂﬁﬁwfétﬂ]ﬁ}-}51,3—ldix}letﬁyl—]f’.-phenoxypyridine-
15 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
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
20 to provide crude N-(4-{ [2-(1-ben‘zylpiperidin—ét-yl)ethyl]am.ino}—5,6-dimethy1‘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
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% - -
25 sodium carbonate (100 mL) and water (50 mL) then partitioned into dichloromethane (300
mL). The organic layer was washed with water and brine, dried over magnesium sulfate
and then concentrated under reduced pressure. The residue was purified by column
chromatography eluting with 2% methanol in dichloromethane to provide 5.1 g of 1-[2-(1-
benzylpiperidin-4-yl)ethyl]-2-{ethoxymethyl)-6,7-dimethyl-4-phenoxy- 1 H-imidazo[4,5-

30 ¢]pyridine as an orange-red solid.
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NH2 5 Part A A solution of 4-(2-am noethyl)-I|-benzyl piperidine (9.88 g, 45.2
nmmol) in N, N di methylformam de was added dropwi se to a sol utlommy 7006

2, 4-dichloro-5, 6-di methyl -3- nitropyridine (10.00 g, 45.2 mmmol)

trlethyl amne (12.6 ni, 90 5 mol) in NN 10 di rrethylforrramde (320 m.). The
reaction m"géwlﬁl s allowed to stir at anbient tenperature for about 20
hours and t f1%as concentrated under reduced pressur BTARB/18B&si due was
partitioned between ethyl acetate and water. The | ayers were separated and

t he aguequs | ayer was extracted with ethyl acetate. The organics were
combi ned,Patdshed with brine, dried over sodiumsulfate and then

concentr at ed %Qﬁ{atehﬁﬂﬂr&ﬁ@m@b%é'dﬁu%m?xﬁmﬁac@(a&V('S%) @«E}e%xﬂ&%‘d @iad . The oil was
purified by flash chronat ography (400 ni silica ge eluting initially with

10% et hy|pressuse desk (BH0 mbxahke flashemns soalel andtire heaed aaé@i°§tfer 34howexane  and

finall h 40%,et h te in ane rovi de N-[2-(1-
benzyl %i \éuglﬁ?woqd _yine@tfr;/gea[t m% ovomigh}. hﬁgrga%m&lf“ﬁﬁ?ﬁ%wasﬁoo?‘ﬂ%r‘g&%&?rﬁoaﬁc [4 gim ne.
Part sB 2GntSaehdd MThy @188 {olunb a8 mfle 6RROwidPardmeNRh hydrdgidasdaged 0 a sol ution
of phenol (2.81 g, 29.9 nol) in diglyme (40 ni). The m xture was stirred

for 15 mnicKisacsel \&lﬂt @hlorpfpsm Qsé Seicambippd graanies, weia ragied wathdgnedrieh of

N-[2-(1- I
5 % dl( m?ﬁ%ﬁﬁ%&h?ﬁ (')sgl'ﬁ?? éadyth%{lectgﬁ]é@ﬁga%d GEHe?fteuced péessure ')['he: re31 ue wegl gl yne was

added to duﬂaelveqaﬂnemmpdeolﬁ&mb} eEthzifhsalfoea@t:lddﬁl mmotl)wvaé adides] dmaam@d at reflux

f 1.5 t ted t
romove AL sl Pkt R, Bha RS, T ik s P RREa o™ ° O
PCTAWSO 2/aﬂr$&&4teiﬂpaamo\¢newlwasd {he itfuiae dortoyntcoddumderahdicadproguap hye el uting

f t th t h d X t esi dual d
N T RN R
wer e COﬂC&@Bﬁd &Eﬁﬁla&@od@i’cqyﬁdﬁ) \51:&91109@ s@:fuh‘ﬂn hydroxide. The aqueous layer was

[ 2- (1- benz eridin-4-yl i met hyl - 5-ni tro-6-phenoxypyridin-4-am
ine as aﬁ’% CL&‘FB%HH&‘ p). v&ylwfe ’BP Ef‘ngﬁl%?jw‘?fﬁ‘”&ih&ﬁa”ﬁhié’fmea dried

over magnesium sulfate and then concentrated to provide a brown oil which solidified.

15 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% methano! in dichloromethane with 1%
tricthylamine. The fractions were concentrated to provide 2.4 g of 1-[2-(1-
benzylpiperidin-4-ylethyl]-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-4-

20 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.

25 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
under reduced pressure. The residue was combined with dichloromethane and then
concentrated. The resulting solid was dried under high vacuum to provide 1.3 g of 2-

30 {ethoxymethyl)-6,7-dimethyl-1-(2-piperidin-4-ylethyl)- | H-imidazo[4,5-c]pyridin-4-amine.
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Part C Sodi um borohydride (0.727 g, 19.2 mol) was added in portions over a
period of 20 mnutes to a solution of nickel(Il)chloride hexa? q\%ﬁtmﬁ(l 52
g, 6.40 mmol) in methanol. A solution of the material from Pa
met hanol was added dropw se over a 10 period of 15 m nutes. Mre sodium
bor ohydri dewWP3&0#Wgl® was added. The reaction m xture was peirhsensesst hr ough a
| ayer of filter agent and the | ayer of agent was washed with nethanol. The
filtrate was concentrated under reduced pressure. The residue was purified
by chromatagkaphy (plug of silica gel eluting with 2% nmet hanol in
di chl or onet han provi de

20 (3 bengy Eprb B R LGRS 16 Par He Lo msRR Sl He 15
3 4- di anmi @@F@%naﬁ,zaneaﬁggﬁﬂ%mquls aqpyrrahl-mdmdél(@ B@ﬂ OD15tendj wee Part D

Et hoxyacetyl chloride (1,3 % d dropwi se to a solution
of the rrﬁ%ae@whﬂrrwwbﬁmﬂeb%%cltlwdéﬁw 7alﬁLn%9 k71mml> mroxlée e g in

i chl o1 e} 0o A 7-oiHaer 143011 ARoAAS okt i fpeAbAULy iU s and

t hen concentrate undér reducéd pressure ) rovide crud
N- (4 { [ 2- (E-ipueazgldSQpyridin-f-aniyd dsen ryquvamm}scgd 5.0l ISBAD.SC.

by ar e el Siaeulicn B CRIAGR: Mo 14070 815 4 fE'Biweh ™0 The "
reaction BRXRU%H, Wag %reatseay. at  reflux for 4 hours. The reaction nmixture was

ander r eactenibBallie ke £IRFlL oo a%?ﬁaiﬁ%ﬂ?ﬁ% 3ot car bonat e

(10010m) arﬂi(ﬁam) 3(5‘3ﬁqm_-}7bf}&nzmgr31ttlpﬂ@dﬂznncpndznhdtqmmammqn(?:oo m).
The organic |a dried over r%%)gem um

sul fate  and GHAD téh@e%tHr)alt@dl éﬁ&@# %élu&édl ﬁa? B e & (¥ Ha e

purified hys HY450bEPNRE 095 AR 18] ALHNR, W, BE8% net hanol in
di chl or onet hg(%tba to prowgig 5.1 g of 1(?71525}(?1(¥¥1 H

benzyl pi peridi n-4-yl)ethyl]-2-(ethoxymethyl)-6, 7-di net hyl - 4- phenoxy-| H i m da
zo[4,5- 30 c]pyridine as an orangegfgghseiid. 53 3 0 MAY 2006 WO 03/0501 1 9

PCT/ US02/ 1S2S4 Part E The material from Part D and anmoni um acetate (51 @)
wer elTonbi nde[3-ft-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin- 1 -yl)propylimorpholin-4-

ylcarboxamide

Part A
20 A solution of tert-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
N,N-dimethylformamide (300 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
25 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
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pressure flask (350 nL). The flask was seal ed and then heated at 150C for 24
hours followed by heating at 170C overnight. The reaction nggtmqnwas

cool ed and then poured 5 into water. The resulting solution was nmade basic
wi t h ammoni um hydroxi de and then extracted with chloroform (x 2). The

conbi ned organics were washed with brine, dried over ”@9‘?}%3&‘:’1%&“' fate and
t hen conceWfrEP@H?under reduced pressure. The residue was I'ssolved in

i sopropanol (50 nlL). Ethanesulfonic acid (21 mml) was added dropw se and

the m xture s sheated at..ref for 30 mnutes The reactio s allowed to
cool "t o 10 Al eeiot EfksBhaddibls HaRe thr Sl FRealtP HESABREAHE? ot ed Under
reduced pwsss@xel LT IThe pHes tHetdqiebud inashek @4 slijgstedas 10livaE @bdgthmh N Wat er (200
m.), extracted vviég‘édichl or onet hane_(x, .3) and Ehe de basic (pH 14) with
10% sodi UTFIRRaeaRd then thep weig sbag ‘V'é@/%tpyl\/@ﬁ%tat%QIPéaFé YhieREdRYSY of or m (x

3). The cRaRIHEFined, dA8H &2r WAL WASREHd WMehRoliehit®ed Bk EEduceY BesRABEST UM
sul fate and then concentrated to provide a brown oil which solidified. 15

The 8ol i drroueige FElcg glsaredeiproduet. fThdsrmatersal oiaf foeiysellizy pmwrad@iviesa g of a tan
solid. The sal ik gl et s 2%; anol i n. ci ghl oromet hane and | oaded
onto a sihtﬁ)ca %e|g 1 r(sgg@s?yol%glr‘r):%ﬁpsﬁ%ﬁg% urrglltr\%ggl e ﬁt ed with 2% net hanol in
di chl or ormdlaameprapylbaridbate asiagtelyv anlidaie. The fractions were concentrated to

provi de 2];4 of 1-[2-(1- benzyl piperidin-4-yl)ethyl]
?.-(ethox e hyl ) -6, 7-di net hyl -1 Hi mi dazo[ 4, 5-c] pyri di n-4- 20 ami ne as an
of f -whi t e sol iSdiuRaliyidrile (TNQ3 FRf 60%RIvad wantiedPaith héxaneo tinsselhwatinkral a boi | i ng

m xtuyre of. 50/ 50 et hanol hangl . Th ol ution was all oywed .to cool
sl i dﬁt ly ‘ﬁhﬂld{tﬁeéﬁfopﬁ"'\ﬁgg’ﬂggggﬂ“‘? goé“igP% Iy %@%eﬁﬁﬁoégbﬁ’%égﬁﬁ’fq‘@di um on :
car bon (OwfQogikd! Aablubiatofpess: s §264 408 tnd@t il a0 me V\%So &g whi aglkdwas pl aced

under hydrogen pressure for about 40 hours. during ich tinme an additional
1.7 g of EaR%sy sthefeactiopabgire vrestEddey brimipries affed trscssselion gl t hr ough a

| ayer ofeybidkib®! TROSREARImMIPIR 4 bWhi fldct 2R MRSINRIAED Wik hbu Bl Banol . The
filtrate was concentrated wunder reduced pressure. The residue was conbi ned

Wi th di chiooseyemt drymcheantt theeratugonsentreatd. 1 20K eanddbateritiog veobtintdwvas dri ed
(o1 Ry RS o e BreRat YTt a3 ol i P P e Paera ey BBt 4, 5- ] pyr i o
i N-4- am n@mbixed Ivith WY (201 6rir¥a 1084422043 Bours and then allowed to stand
overnight. The solids were dissolved in ethyl acetate and then filtered to remove
particulates. The filtrate was concentrated under reduced pressure. The residue was
dissolved in ethyl acetate (~2 L), washed with saturated potassium carbonate (3 x 2 L),
20 dried over magnesium sulfate and then concentrated under reduced pressure to provide
152.3 g of tert-butyl 3-{(2,3-dimethyl-5-nitro-6-phenoxypyridin-4-
yl)amino]propylcarbamate.
Part C
A mixture of 5% Pt/C (35 g) and toluene (50 mL) was added to a solution of the
25 material from Part B in a mixture of toluene (1850 mL} and isopropanol (125 mL) in a
hydrogenation flask. The flask was placed under a hydrogen atmosphere overnight.
Another 22.5 g of catalyst was added and the flask was placed back on the hydrogenator.
After 6 hours catalyst (40 g) and isopropanol (50 mL) were added. The flask was placed
back on the hydrogenator overnight. The reaction mixture was filtered to remove the
30 catalyst. The filtrate was concentrated under reduced pressure to provide fers-buty! 3-[(3-
amino-5,6-dimethyl-2-phenoxypyridin-4-yl)amino]propylcarbamate as an oil. The oil was
dissolved in pyridine (1300 mL).
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PCT/ US02/ 18284 Part G Using the general nethod of Exanple 11 Part H,

2- (et hoxynet hyl ) -6, 7-di met hyl -1 - 30 MAY 2[][]5

(2- pi peridin-4-ylethyl)-1Him dazo[4, 5-c] pyridin-4-amne (0.304 g, 0.91

mmol) was reacted with 4-norpholinecarbonyl chloride (0.107 nL, 0.917 mml)
to provi de W0230504195 of PCT/US(2/18284

2- (et hoxynet hyl)-6, 7-di met hyl -1 -[ 2-[ 1- (nor phol i n- 4-yl car bonyl ) pi peri di n- 4-yl
]ethyl}- 1H i m dazo[ 4, 5-c] pyridin-4-am ne as an yel |l ow orange solid, mp.
158. 1- 160D Anal ysis: Calcul ated for C 3H36N503: %C, 62.14; 9%, 8.16; 9\,

18.90; Found: 9%, 2, 9 7.9,4; %, 18, 99. ' H NMR (300 MHz, DVBO- d6) S
5.82 (s, 2 H), &C’%wngé% @Lfs} thepysiging s %ﬂ@?ﬁm@ Pagt C %ﬂsgfzglefg@ag iggpath :
(m 6H), 3. 38, n&]irﬂtescjﬂoeélﬂ):hﬁnée (1.65 tniol D. #7170 Emdh) Wﬁs sIc%vl}%dcfeH ove} a— 11.8 Hz, 2
H, 2.38 (s, H, 1.67- 155% 1 (m 2H),
1.14 (t, yeliodwfé IRjputes ﬁ)e reacfjgn (neqtt)re e remeed 5o ﬂm&ffsﬁaz@w h@élﬁP%P f or

C, 3HBEN6 Ror1uM 1D terndpXAMRL Gad@dderd ro 110°C and the react
N-[3-(4- arﬁ rtllo 2, 667 trimet ﬁst% ‘Iqtjl%—l-lron]i dazg efeél f)%;lrnln Ituﬁew{as; Srpropyl ] mor phol i n

-4- ylcar bmghtd &he Nyizdlﬁlawas Rm@edAingdel radlucochpmisutee rThe lastdyé was slurried
3-am nopr C\)xp%hﬁ r ban’gttl%eg(clg%nﬁﬁﬁgmﬁlgrg r}?edlgcgglpgc?s I\thlt\al-r§1 e v}ap é/clnqbqr rgam de (200

nm.) was sI'd
di net hyl - anthlettrybwratedlmg afd $aeeg1 L4}9$héT1§lH|\A)as am;dstécruoaumidhan%rkedi(x&@4 m., 746

mol) in |rret f or mam de After s r at anbi ent
Fenper at uPEPER 35 Bl S BRE P | B R s v Sdiyedse. A 24
hour $0 0. 1 pagikiivad ﬁﬂttﬁenaa‘on&d%&ammhﬁma&ew@&s%e apigtassidubhviis b@diddign m xture
was al | ovved to cool to anmbient tenperature overnight and then concentrated

under r ed G@BkAHRESLEIE PHYEIC A st e By I -S<b Errth ARy ydébt ate (3 55 3 0
MAY 2006 ‘i’éQsz?d[c%Q QaiRATIIYRb s atRR8A abh tigiRowRhatty lidwas divided into 3

al i quots ﬁi each Each’ al i quot was washed with water (2 x 1 L). The pH
of the aqdla®ls washes was adjusted to 10 with potassium

The material from Part D was combined with ammonium acetate (410 g)ina2 L
15 flask. A wad of paper towels was stuffed into the neck of the flask. The reaction mixture
was heated with stirring at 145°C for 20.5 hours. The reaction mixture was allowed to
cool to ambient temperature, the pH was adjusted to 11 with ammonium hydroxide and the
mixture was extracted with chloroform. The extract was washed with 1% sodium
carbonate (7 x 1 L). The original aqueous phase and the first three washes were
20 combined, filtered to remove particulates and then concentrated to a volume of about 1 L.
This solution was run overnight on a continuous extraction apparatus with chloroform.
The chloroform extract was concentrated under reduced pressure to provide 27.1 g of an
off-white solid. This material was slurried with methyl acetate to provide about 16.5 g of
N-{3-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)propyljacetamide. A . -
25 portion (0.5 g) was recrystallized from acetonitrile to provide about 0.3 g of the pure
acetamide as a white solid, m.p. 181.4-182.1°C, Analysis: Calculated for Cj4Hz1NsO o
0.50 H-0: %C, 59.13; %H, 7.80; %N, 24.63; Found: %C, 59.08; %H, 8.00; %N, 24.73.
Part F
Concentrated hydrochloric acid (5 mL) was slowly added to a solution of N-[3-(4-
30 amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]acetamide (15.94 g, 57.9
mmol) in absolute ethanol (100 mL). A precipitate formed immediately and the mixture

thickened. Ethanol (50 mL) was added followed by the addition of concentrated
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carbonate and then they were extracted with ethyl acetate. Al of the ethyl
acetate |ayers were conbined, dried over sodiumsulfate and then
concentrated under reduced pressure to 5 provide 181 g of crddeMpt Hbfuct .
This material was recrystallized fromacetonitrile to provide 138 g of
tert-butyl fuz chl oro-5, 6-di methyl - 3-nitropyridin-4-

yl ) am noj p?"’&d{? t4amate as a yellow solid. Part B Sodi RATHYAS? 18R (17.23 ¢
of 60% was washed with hexanes to renove the mneral 10 oil and then
conmbined with diglyme (50 nL). Under a nitrogen atnosphere the m xture was
cool ed. Al}ﬁlcﬂchlorleﬁplfbﬂléﬁeﬂdt The eagRoymixane wanipiajediaprediuy ferZalagst Stheni)  was

added _dr %@%Qhé%zereﬁ&‘ﬁo eﬂ%%ﬁér‘?@dfﬁwhﬁ sHirel Wt b §g %QJ ad]d%d [B‘tﬁé’%e?ﬁueﬁ]teer the

cessation evolution rom A was a
reaction sashdpmmmsrﬁmateads adideﬁm@:ﬂ thepHmvlmd&i atdkélm,tlmd]ﬂﬂbrbﬁoﬁnt enperature

was I ncre eact i was stirred . 0 rn' The
reaction 25‘2?‘1’1‘5 gaﬁég%aa% acatf o1 E?cﬁdg{t@nﬁ’ﬁ%feéwe[f'gﬁ%a?#ﬁ g‘? nit was
conbg ned éd SOMBIdRIM hylirdxlide $4d dddeurdti fhepPlO¥ichéd 4. ony eix@fichvb el | oned t o
stand overni ght %lThe solids were dissolved in ethyl acetate and then

filtered Y # chigenfenny (108 g andthen ﬁqrrqd@aﬁ@b%c@%&témf?ra% &s-under

reduced PRRSBEHNR 1ayEPGad 8PiINE, d/i@%wﬂ'rﬁa%ﬁésYlﬁﬁsdlfhteea’nmﬂllen%ﬁécﬁ{rﬁec( 2 L), washed
Wi th saturated potassium carbonate (3 dried over magnesium

sul f at e amwdendisedprasort The wdidun dies rqe@fata&ré fmrégsqufmtrﬂ%tomweoﬁe@ g52.3 g of

;F; ;mbgt)ldpr g%[#rgn ?)f)o kg%tdwhé%tﬂ%lﬁ Hﬂ‘[@g%gﬁ;@@é?g{g)j %t%ﬁ? g O{f-wmcf tol uene (50

nL) 10as anysallitecobd, sop.UDi 5590 19°Chénalg§s: atcelaied| fof € asFam).2B Ha0: &xi xt ure of

1 ask wasoageh bafder. 3B ARGRE e ihdanhb b e Al anot ner 225 g of

cat al yst mysgadded and the flask was pI aced back on the hydrogenator. After
6 hours catal st (40 9g) .and.iso ropano g‘fﬁiﬁ nm.) were _added, The flask was
pl aced back JHePHEMHEIP 48 EHar m@eléwvﬁf dt%@lwt@aeflléﬁ apinepiPE)was

filtered 407h@00NR- 113G o0as-&lpYadin- 4T4mné ?Io‘o @248 MR8 GPa@BlokRtsd under
reduced pressure to provide tert but

m ho- 5, 6ok nge AP WA SABIRY By ig¢ Wt%aryﬂl t)l%nﬁ AOTRbPURSPRaR Y sHETE as an oil .
The oi | 835 ot 8FhMES whadi¥ | dEBe (rhR0Qs Mk Yeacéh mixture was removed from

the ice bath and allowed to stir at ambient temperature for 2 days. The reaction mixture
was diluted with water (30 mL) and the pH was adjusted to 11 with potassium carbonate.
The resulting precipitate was isolated by filtration and then recrystallized from
20 isopropanol/water to provide 0.61 g of N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-
c]pyridin-1-yl)propyllmorpholine-4-carboxamide as a white solid, m.p. 128.9-128.7°C.
Analysis: Calculated for C7HysNgO, o 1.00 H,0: %C, 56.03; %H, 7.74; %N, 23.06;
Found: %C, 56.10; %H, 7.92; %N, 23.31.
'H NMR (Bruker 300 MHz, DMSO-ds) & 6.63 (t, J=4.9 Hz, | H), 5.56 (s, 2 H), 4.19 (t,
25 J=8.1 Hz, 2 H), 3.53 (t, J=4.4 Hz, 4 H), 3.25 (1, J=4.9 Hz, 4 H), 3.14 (q, J=6.2 Hz, 2 H),
245 (s,3H), 2.35 (s, 3 H), 2.29 (s, 3 H), 1.81 (p, J=7.4 Hz, 2 H).
MS(CT) m/e 347 (M+H).
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3 0 MAY 2006 WO 03/050119 PCT/ US02/ 18284 Part D A portion (650 nmL) of the
pyridine solution fromPart C was cooled in an ice bath for\éﬁ)m fes.
Acetyl chloride (12.65 nmml, 0.1779 mol) was slowy added o peri od of
5 mnutes. The reaction mxture was renoved fromthe ice bath and heated to
5 reflux. Thewesperature was reduced to 110C and the reagiiwg gt Ure was
stirred overnight. The pyridine was renoved under reduced pressure. The
residue was slurried wth heptane and then concentrated under reduced
pressure. The residue was conbi nedexmhdibigt hyl acetate (1 L) and water (1
L). The pH was adjusted to 12 with 50% sodi um hydroxide and the | ayers were
separ at ed. TheVdridmmino ipeioxaahyh)-o/afimgthybl dmisoe 4o pyrdindal at es” and t hen
concentrated under reducecy@;@ﬁﬁ{ogphoﬁgq_ﬁ&ég&gﬁj&/as purified by ethyl
acetate slurry to provide 39.8°g of tert-butyl

3-(2,6, 7-trimet hyl - 4- phenoxy-| H WY& dazo[ 4, 5-c] pyri di n- 1-yl ) propyl car bamat e
as a light brown fluffy solid. R E The nmaterial fromPart D was conbi ned
Wi th anmoni um acetate (410 g) i 2 ask. A wad of paper towels was
stuffed into the neck of the f1a ng\reaction m xture was heated with

stirring at 145C for 20.5 hours. The ~eaction m xture was allowed to cool
to anbi ent tenperature, the pH was adjusiied to 11 with anmoni um hydr oxi de
and the mxture was extracted with chl oy of
1% sodi um carbonate (7 x I Q The ori g agueous phase and the first
three washes were 20 conbined, filtered to nove particul ates and then
concentrated to a volunme of about 1 L. This solution was run overnight on a
contihuous extraction apparatus with chloroform The chl orof orm extract was
concentrapgdunder reduced pressure to provide 27.1 g of an off-white

solid. This material was slurried with nethyl acetate to provide about 16.5
g of Using the general method of Example 13 Part D, a pyridine solution of tert-butyl

TS S AR e R A AR 2 o
0.3 g of thBapQywas mmetdaribdeheagacatyhbhlengdes @k St g, 8 mmdB IThe-ca®2 pid@nctAnal ysi s:

Cal cif at e { GBIy BB BO) MovadPkd 18 LuB QiR 63 Found

with 50% sodium hydroxide and the mixture was stirred for 30 minutes. The organic

m The extract was washed wi th

phase was separated, dried over magnesinm sulfate and then concentrated under reduced
pressure. The residue was diluted with heptane and then concentrated to remove residual
pyridine. This procedure was repeated several times to provide 64.8 g of fert-butyl 3-[2-
15 (ethoxymethyl)-6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-cIpyridin-1-yl]propylcarbamate
as a brown tar.
Part B
Ammeonium acetate (500 g) and rert-butyl 3-[2-(ethoxymethy!)-6,7-dimethyl-4-
phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]propylcarbamate (35.09 g, 77 mmol) were
20 combined in a 2 L flask. The neck of the flask was stuffed with a wad of paper towels.
The reaction mixture was heated with stirring at 150°C for 27 hours. The reaction mixture
was allowed to cool to ambient temperature and then it was placed in an ice bath.
Ammonium hydroxide was added until the pH reached 11. Sodium hydroxide (50%) was
added until the pH reached 14. The resulting precipitate was isolated by filtration and then
25 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
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Concentrated hydrochloric acid (5 n.) was slowy added to a solution of
N-[3-(4- 30

amno-2,6,7-trinmethyl-1Hinlidazo[ 4, 5-c] pyri di n-1-y|)propy|]acsquw&ngﬁ(15. 94
g, 57.9 mmol) in absolute ethanol (100 mL.). A precipitate fornmed i medi ately
and the mxture t hi ckened. Ethanol (50 nL) was added foll owed by the

addi tion of Ve8HEEHPrated 57 3 0 MAY 2006 WD 03/ 050119 PCRLDES2/138284
hydrochloric acid (119.5 nL). The reaction m xture was heated at reflux for
2 days. The solvents were renoved under reduced pressure. Water (250 nlL)
was addedproside @3 gof cadeprodye| ThisputaiskyarpluEebwihmethybareaitdegrovisei | t he pH

reached 7, | chl 2 \Was ) car bonat e
addi tion mﬁz resﬁm;g unti 1 (ﬁﬁ@y%myggéﬁgg{%l Y@%Fﬁ‘%ﬁ%&@@g@?ﬁ% hydr oxi de
was addedylipopyll) atdiemialel ag egmbredhcﬂ,mp'ﬂﬁes%%tﬁe was diluted wth additional
chloroform (5 en stlrred a nt tenperature for 2 days. The
organi c | 59@)’515\1\&? é]éﬁgg "DBIF(P%@QM‘S r%n%n—zéff L%Wsnﬁl %a%%‘mgn(@q hen

concent r aygeely. sndern, r;@cluqu pressure. The resi due was recrystallized from

acetonitrile to provide 8.42 g of
1- (3-ami nB®tepyl )-2,6, 7-trimethyl -1 Hi mi dazo[ 4, 5-c] pyri di n-4-ani ne as an

of 1-uhi e 10 s al Lk Salislof irpid PleSr A (OC: oARANSISEy kg at od for

C12H19N5. 0. 25 UN, '29.74 und
8. 28; N, 6.24limThyl Ra-midzptd, 2ripytidimi Indlp(@y ) 8cadmids (16. rm K ) mied) wakded to a

sol ution .
26, 7- 1 PR pARREIE K e 4081 bt amingproEs 2 GOR RS ol )
chi oitof or dirre81- 173-imidpzo[ TN e-lsyeldid- 4—@mn¢/asa boinaedlid, m.ani 26@el ard. and t hen

1t bt ABITU RS B GV Pl SR TN 2V 25 TORY W ol | oved 1o

stir at aphienin, iseypenabyne for 2 days. The reaction mxture was diluted
with water (30 nL) and the pH was adjusted to 11 with potassi um carbonate.
The resul?arfhla precipitate was isolated by filtration and then recrystallized

from 20 isopr QFZ%'?%QM Wl £ n{eﬁmﬁ 'b@ﬁk%l@l?ﬁlﬂargGOf (3-aminopropyl)-2-

N-[ 3-(4-am no Trimet | H 1 mdazo[ 4

c] py#si di n@MW@h)@b?ﬂ]d@?@hblHﬁmﬂﬂ%i bbxa@ﬂdearalge &l.9hs. t3¢b mBPY) #as m p.
77, om, "SRR lin R SR oD i OB g b R a I B uker 300
MHz, DIVBO@ﬁ@}mlgrl@?ﬁgh(mxm@hﬂ):@7-I€lirpet111y1-l4lﬁrinﬁd?56[4(33C]P2ﬂdﬂ) 1-4.19 (t,
yl]propyl}morpholine-4-carboxamide as an off white solid, m.p. 140.5-142.2°C.
Analysis: Calculated for C;0H3oNsO5 ¢ 1.00 H,0: %C, 55.86; %H, 7.90; %N, 20.57;
20 Found: %C, 55.60; %H, 7.87; %N, 20.59.
'H NMR (Bruker 300 MHz, DMSO-ds) §6.64 (t, J=5.6 Hz, 1 H), 5.75 (s, 2 H), 4.62 (5. 2
H), 4.28 (t, J=8.1 Hz, 2 H), 3.54 (t, J=4.9 Hz, 4 H), 3.51 (q, J=6.9 Hz, 2 H), 3.25 (1, ]=4.9
Hz, 4 H), 3.15 (q, J=5.6 Hz, 2 H), 2.36 (s, 3 H), 2.30 (s, 3 H), 1.87 (p, J=8.1 Hz, 2 H), 1.13 _
(t, J=7.5 Hz, 3 H).
25 MS(CI) m/e 276 (M+H).
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25 J=8.1 Hz, 2 H, 3.53 (t, J=4.4 Hz, 4 H, 3.25 (t, J=4.9 Hz, 4 H), 3. 14
(g, J=6.2 Hz, 2 H, 2.45 (s, 3 H, 2.35 (s, 3 H, 2.29 (s, gp y1206L (p,
J=7.4 Hz, 2 H. M5(C) me 347 (MH). 58 3 0 MAY 2006 WO 03/0% f?%

PCT/ US02/ 18284 Exanple 14 N

(3-[4-am nov@oggohngxynet hyl ) -6, 7-di net hyl -1 H i m dazo[ 4, 5ecTrgidisa- | -

yl ] propyl } nor phol i n-4-yl carboxamde Ni N5 Part A Using the general nethod
of Exanple 13 Part D, a pyridine solution of tert-butyl

3-[(3-anino 5, 6-di et hyl - 2- phenoxy Eyamplen54-yl ) am no] pr opyl car bamat e (see

Exanpl e t C eat th. et yacetyl or. 1.81 g, 178
nmmol ). The cﬁi@ (4&5% FH m\%ﬁdﬁé}% OEE% pﬁm ﬁg Wﬁk‘fﬁﬁ%‘&é ® L) and
water (2 Q The pH was adjusted t gichdboxahitit 50@6sod|un1hydrOX|de and the

m xture was stirred for 30 m nutes., The organic phase was separated, dried
over magnesium sul fate and then con Bntrated under reduced pressure. The
resi due was diluted wth heptane n concentrated to renove residual
pyridine. This procedure was repe VEral tines to provide 64.8 g of
tert-butyl 3-[2 15
(et hoxynet hyl ) -6, 7-di net hyl - 4- phenoxy- fHﬂinidazo[4 5-c] pyridin-1-yl]propyl ca
rbanate as a brown tar. Part B AnnDnlummacetate (500 g) and tert-butyl

3-[2- (et hoxynet hyl ) -6, 7-di et hyl -

phenoxy-lH—inidazo[4,5-c]pyridin-l-yl egprlcarbamate (35.09-g, 77 nmmol)
were 20 conbined in a 2 L flask. The of the flask was stuffed with a
wad of paper towels. The reaction m xture was heated with stirring at 150C
for 27 hours. The reaction mxture was allowed to cool to anbient
tenperatu%%nﬁpd then it was placed in an ice bath.

A solution of 2,4-dichloro-5,6-dimethyl-3-nitropyridine (60 g, 271 mmol) in
anhydrous N,N-dimethylformamide (600 mL) was cooled to 0°C. Triethylamine (44.8
mL, 326 mmol) was added drop wise followed by rert-butyl 2-aminoethylcarbamate (52.2
10 g, 326 mmol). After 30 minutes the ice bath was removed and the reaction mixture was
heated to 60°C. The reaction was heated at 60°C overnight and then it was concentrated
under reduced pressure to provide an orange oil. The oil was dissolved in ethyl acetate (1
L), washed with water (3 x 500 mL), dried over magnesium sulfate and then concentrated
under reduced pressure to provide a yellow otl. The oil was triturated with methanol
15 (~100 mL). The resulting solid was isolated by filtration and washed with cold methanol
to provide 72.3 g of rert-butyl 2-[(2-chloro-5,6-dimethyl-3-nitropyridin-4-
yl)amino]ethylcarbamate as a solid.
Part B _
Phenoi (1.19 g, 12.6 mmol) was added in portions to a chilled (0°C) suspension of
20 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 tert-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
and poured slowly into water (100 mL). The resulting tan solid was isolated by filiration,
25 washed with water, dried and then recrystallized from isopropanol (25 mL) to provide 2.07
g of ters-butyl 2-[(2,3-dimethyl-5-nitro-6-phenox ypyridin-4-yl)amino]ethylcarbamate as

61



Ammoni um hydr oxi de was added until the pH reached 11. Sodi um hydroxi de (50%
was added until the pH reached 14. The resulting precipitate was, i,s@l ated
by filtration and then 25 dissolved in chloroform (4 Q The cbﬂ(ﬂ’%fl m
solution was divided into two portions and each was washed with saturated
pot assi um carbonate (2 x 2 Q The organics were conbined, dried over

magnesi um YR P48¥1%0d then concentrated under reduced prBSEUS®/I8E459 3 0 MAY
2006 WO 03/050119 PCT/ US02/ 18284 provide 30.3 g of crude product. This
material was slurried with nmethyl acetate to provide 13.7 g of

N- { 3- [ 4- awtirecnepdigset Fhgyactiomyps repzad dising ORI S ofistartingdeatesfalitopreyigy 0.4 n- | -

yl ] propyl ] a l<, ¢ p. 161.8-162. 3C Anal ysis: Cal cul at ed
for C16H2% %&&Q/ﬁ%%@ﬁés{)ﬁﬁgsggm% 21.93; Found: %C, 5 59.97; 9%
7.70; 9N, Pa2=19. Part C Using the general nethod of Exanple 13 Part F,
N- { 3- [ 4- ami no-2- (et hox hyl ) - ,
6, 7- di met hyl - |Cf¢taﬁ>ﬁ+ &&é{%sﬁe%wv BATPRM WP peg g1 FaTRickHon OF (eTbW A g, 4.1
mol 3 wasp.[hydigbigesinAdcs-piehbiypeidih 8- RaihAehiCarBln e @04 g) i
1- ( 3-ani no%r%m}l)-g-(gthoxﬂr?etryg?)-l& i) ’]l roeméle G0.4 g)in 2
i et hyl -TREirerD aBIRI5S0 BYLp g wrthanel 0o e AT RS PHCHANNGRY D,
126. 8- 127% o I8 e d ;;-?t’}% - 19 010 8.36; W\,
25. 25; Fohgﬁlgy:"e%é{g %%%652851%%%{30&8§ ‘AE}&E 2%&5‘ . gart%l)/%@i\@?‘ﬁag%%eﬁ agneral
met hod ofth&Eainpgesaticd dentinuedGovetnigy- dive rapiapplxjur@wisfiltered through a layer
(et hoxynethyl.) - - di | =) H- . m dazol.4,5- i di n-4-amn .00 g, 3.6
nmol ) msOf@éggi:c@?@gﬁ r\%ﬁl&@eﬁglﬁﬁﬁ%ﬁwﬁgfﬁgp Bgvﬁtﬁ%g?}ug?? Qé‘)( g?‘%ﬁ“‘(ﬁé 40 mol ) to
Fg 0\[/1'2de _]w.ﬁﬁcz)ﬂ?eﬁfr?]tbﬂ under f]edilced gre;sur; to pr%viclie ﬁi goftert—butydlf 2—5[(3-£imin0—_5,d6_— ' .

-1 4-am po-2- (et hoxynetnyl ) -6, 7-di net - I mdazo| 4, 5-c| pyriadin-1-
yl ] pr opy! %@%P?%@¥wye&wb%%m6‘ge%glca)émaw AR REe 998 d, m p. 140.5-142. 2C.
Anal ysi s:pagabcul ated for C19H30N6O3 1.00 H20: %C, 55.86; %, 7.90; 9%\,

20.57; 20 Found: %C, 55.60; 9%, 7.87; 9%\, 20.59. "H NMR (Bruker 300 MHz,
DVSO- d5) S 6. gumixture pEgrishutyl 2-[(3-aqpino5, 67djmethyl-3-phgnoxypygidined. 2 H), 4.28 (t,

jfi- é Hz . viAmidlojetBy1edbdhate 434 2 1 PmmdHriettdt Athchhatd B8-63nt o3 Zudidy, 3- 25 (t,
15 pyridine hydrochloride (4.4 g) and toluene (440 mL) was heated at reflux for 30 minutes.

The reaction mixture was concentrated under reduced pressure to provide a brown oil.
The oil was dissolved in ethyl acetate (1 L) and washed with water (2 x 500 mL). The
aqueous washes were combined and extracted with ethyl acetate (2 x 500 mL). The
combined organics were washed with brine, dried over magnesium sulfate and then

20 concentrated under reduced pressure to provide 46.4 g of tert-butyl 2-(2,6,7-trimethyl-4-
phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)ethylcarbamate as a white solid, m.p. 180-182°C.
Part B

A mixture of ammonium acetate (95 g) and ters-butyl 2-(2,6,7-trimethyl-4-

phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)ethylcarbamate (9.5 g) was heated at 160°Cin a

25 sealed tube for 24 hours. The reaction mixture was allowed to cooi 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
concentrated under reduced pressure to provide a brown solid. The solid was dissolved in

30 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

isopropanol and diethyl ether, and then dried in a vacoum oven at 80°C ovemight to
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, 4 H, 3.15 (q, J=5.6 Hz, 2 H), 2.36 (s, 3 H, 2.30 (s, 3 H, 1.87 (p,
J=8.1 Hz, 2 H, 1.13 _ (t, J=7.5 Hz, 3 H. 25 M5(Cl) me 276 (MtH). 60 3 0
MAY 2006 WO 03/050119 PCT/ USO2/ 18284 Exanpl e 15 7.0 MAY 2006
N-[2-(4-amino-2,6,7-trinethyl-l1Himdazo[ 4, 5-c]pyridin- | ‘

-yl) et hyl | neopRofaim- 4 yl carboxamde NH N N Cj 0 5 Part patAussplsegsd on of
2,4-dichloro-5,6-dinethyl-3-nitropyridine (60 g, 271 mol) in anhydrous

N, N- di met hyl f ormam de (600 mL.) was cooled to OC. Triethylamne (44.8 ni,

326 Ml ) yagdeAtslesr 1R Whs8-4 O ol InYs 8o P8 WyridmayTi noet hyl car bamat e
(52.2 10 g, 326 mml) After 30 mnutes the ice bath was renoved and the
reaction rfhsthylasciamide hydweidarideoasaodite Fpld, remeiiltn. taslysisdiaoylatd fgoC

over ni ght then. | Cent.r . ~.ed sHE€e.Lp provide an
or ange ot 1C RS E] OO HER G E SRR A SR SRE P PR S EERAE W T Ve
(3 x 500 my,23ci ed over magnesi um sulfate and then concentrated under
reduced pressure to provide a yellow gil. The oil was triturated with

met hahol = 5 (EAgER% HAS YoPeqiRg UHag it & Phijied pareiEde Povradd g obirepreamidt i on and
washed W thhqeehigid¥et R&BRY tan §kgpr ovi de 72.3 g of tert-butyl

2-[(2-chl of 0-5, 6-di net Ayl - 3-ni tropyri di n-4- yl)amni no] ethyl carbanate as a
solid. PafertB Phenol (1.19 g, 12.6 nmml) was added in portions to a chilled

(0C) suspensi 0N~ﬁi(4~ﬁ&9n§-§,‘@ﬂt’??nﬂ¥ﬂﬁjlﬁgnﬁﬁpﬁ%-%p%c%i@g?/ )rﬁugceem&e) in diglyme

(4 mL). The reaction mxture was ‘then stirre utes. A warm
sol uti on d&fdwerendsiis ), corcerragddl ydrpcode ahid@B hyil) 8ad ethanol (350 mL) were

nitr apyr ! %!)1%51%&&/ &Qd%@ﬁi@c? L &Johy¥ logglrli%ﬁtr.m[thg re(a§t'i0Q1 il \.ngs JHE%A toi c%oldtiogl yme (6 ni)

was added
ambient temperature and then it was diluted with diethyl ether (200 m1). The resulting

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- 1 H-imidazo[4,5-c]pyridin-4-amine hydrochloride as white needles. Analysis:
15 Calculated for C;1H,7Ns » 2.8 HCl e 0.25 H.O: %C, 40.32; %H, 6.26; %N, 30.83; Found:
%C, 40.54; %H, 6.15; %N, 30.87.
Part G
4-Morpholinecarbonyl chloride (1.42 mL, 12.2 mmol)) was added to a mixture of
1-(2-aminoethyl}-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-4-amine hydrochloride (4.0 g
20 of Part F, 12.2 mmol), triethylamine (85 ml., 610 mmol) and dichloromethane (400 mL.)
and the reaction mixture was allowed to stir overnight. The next day more 4-
morpholinecarbonyl chloride (0.25 eq) was added and the reaction mixture was allowed to
stir overnight. The solvents were removed under reduced pressure to provide a white
solid. This material was dissolved in water (200 ml.), treated with sodium carbonate (5 g),” )
25 and then extracted with chloroform (5 x 500 mL}. The combined extracts were dried over
magnesium sulfate and then concentrated under reduced pressure to provide a white solid.
The solid was dissolved in warm isopropanol, cooled and then combined with 12.2 mL of
1 M hydrochloric acid in diethy! ether. The resulting precipitate was isolated by filtration,
washed with isopropanol and diethyl ether, and dried to provide the hydrochloride salt of
30 the desired product. The salt was dissolved in water (30 mL) and then combined with
excess sodium carbonate (4 g). The resulting precipitate was isolated by filtration, washed

with water, and then dried in a vacuum oven at 90°C overnight to provide 2.3 g of N-[2-
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and the reaction mxture was heated at 90C overnight. The reaction m xture
was cooled and poured slowy into water (100 nmL). The result;{gﬂ‘}?ﬂﬂﬁ solid
was isolated by filtration, 25 washed with water, dried and SHERA
recrystallized fromisopropanol (25 mL) to provide 2.07 g of tert-butyl
2-[(2, 3-di net 5-ni tro-6-phenoxypyri di n-4-yl)am no] et hyl carbamate as 61 3
0 MAY 1006 W%‘é?‘d%ong PCT/ US02/ 18284 white needl es. ThBCFEHBIPSH was
repeated using 66.5 g of starting material to provr de 50.4 g of product as
white needles , mp. 158-160C . Part C Cata of 5% pl ati num on

car bon) ASIERASE 7tt6nvaﬂwa}fmr§t§1|am * éﬁlmrldtnew l)rrrorpg@hne 4-carboxamide

2-1(2, I I noxypyri di n-4-yl)am no] et hyl car banate (50.4 g)
in a mx?%rggm;t So,rq ez(?ggf)g&errt) and nmet hanol (40 nmL). The m xture was

pl aced unéttmtysmhgalrcuigtedrfqm(b&hm@@z(%c Pa8l; 7.4 .28; 105 2Pa%; Fobhd:e%#C2 hours nore

cat al yst t he hydrogenati on continued overnight. The
reaction Sﬁﬁit lﬂ}ﬁqa‘é gﬁef‘?gged through a layer of Celite(r)Ofilter aid and
the §ilter cake was washed with hot toluene (1 Q The filtrate 10 was
concentrat ed under reduced pressure to grovrde 45.1 g of tert-butyl
2-[(3-am no-5, 6- di net hyl - 2- pherfo® {04 yl ) am no] et hyl carbamate as a
white solid. Part Prédmpdliststn Bl tited Eel@k'tvl‘,}e prepared using the following

2-[ (3-am no-5, 6-di met hyl - 2- phenoxypyri di n-4- yl )am no] et hyl cafbamate (43.7
g, 117 mmﬂ)od tThe apprypriate seryaast dileeq()2gas@ddad to 3 xat tnhq)tl:qntaum&, pyridi ne

hydr ochl gg]ﬁi:: 18, r 30

m nut es. %quﬁgn éélagqt ig%lr? l%glr?gﬁ ]\E/}gﬂsl&]glgﬁggﬁ%zro 3&2&32 8%@25&“ cﬁirsgefgsure to
prov® de Exbmplenl loPirt G) iMteblooifornwebsmi). SHeltssetibe waetapydd meheatpéaC(sd_om) and
washed wi t h nbi ned and
extract e&hg‘ef ﬁ?%érﬂ%tcm@g ‘%‘)‘eren%‘)(e TR NIQ ngﬁ_\%%%ﬁsv@% A yva uug}?ganl CS were
washed wickiitribrgatien. Tlferr&@tiwms pmaﬁyﬂe@rpnep KPILCE atieg taadmetﬂmdrde&ﬂbmb&bmm rat ed

hemoxy< BB EoteRishrsalfioh e dSsista Pordbouinin et ket Bt B ol T
180- 182C.strudtaretof Exeﬁirdmbxieuhethafobadmamcumaﬁﬁtﬂhe+ E95Tigp) stabtdrels &rete but yl

2 2 6. 7 chll 1m1cq¥)| lfll-NMR sprectroscopy.
NH,
PR
& N
N
“
R1
Example R) Accurate Mass (obs.)
Number
16 1-methylethyl 319.2256
17 1,1-dimethylethyl 333.2404
18 butyl 333.2414
19 phenyl 353.2086
20 cyclohexyl 359.2569
21 3-cyanophenyl 378.2058
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phenoxy-1| Hi m dazo[ 4, 5-c] pyri di n-1-yl)ethyl carbamate (9.5 g) was heated at
160C in a 25 seal ed tube for 24 hours. The reaction mxture wag @EUAOHEH to
cool to ambient tenperature and then it was partitioned betweéen water and
chl oroform The aqueous |ayer was nmade basic (pH 13) with 50% sodi um

hydr oxi de aWw@ tshwmi%extracted with chloroform (10 x 400 mcrmwsdiw2so0nbi ned
organi cs were dried over nmagnesium sulfate and then concentrated under
reduced pressure to provide a brown solid. The solid was dissolved in 30
war m i sopropanol (80 nlL) and tmﬂp conbined wth 1IM hydrochlorliic acid in
diethyl ether (23.7 nlL). The syyting precipitate was isolated by
filtration, washed with cold Nis p@opanol and di ethyl ether, [and then dried
in a vacyum oven at 80C over. No 62 3 0 MAY 2006 WD 03/050119

PCT/ US02/ 18284 provide 5.0 g of
N-[2-(4-am no-2,6,7-trinmethyl -1 Hinudao[4,5-c]pyridin-1- yl)dthyl]acetam de
hydrochl ori de as a white solid, mp.>260C. Analysis: Calcul atled for:
C13H,9N50. 1.00 HCl: 9%, 52.43; 9%, 6Hg§:£MN, 23.52; Found: 9%C, 52.25; %,

6.81; %)\, 23.41. 5 The reaction was repeated using 34 g of dtarting
material [to provide 18 g of the acetam hydrochl oride as g |ight tan
solid. Part F N-[2-(4-Amino--2,6,7-trinmefhyl-1 Himdao[4,5-d]pyridin-

-y| )et hy| 1 __acetani-de h\ldj"_n[‘hl oride ( 18 ¢)—concenirated h\/rir ochloric acid
(231 ni) |&nemeehanol (350 mBi were 10 conbi nédcHAl Masafde) at |90C over ni ght .
The reactj@ﬁmg} ture was allowed to cool to anbient tenperatjure and then it
was dilu with diethyl ether (200 m). /The resulting _precilpitate was

i sol ated byeﬂlltratlon rﬂmﬁhéﬁﬁwmﬁh col d |et hanol 3820k t h di gt hyl ether, and
t hen dri ed vacuum ermght—toprovige,st 73—y of '
1-(2-aninoe?%y -2,6,7- fﬁm: Hﬁ@% | Himdazo[ 4, 550'5§?idin 4-lam ne

hydr ochl ori dé as mhlnedmmxmﬂamnmﬁmmwy5|s 15 Cal 8ed.z63@d for C, , HhN5. 2. 8 HC

0.25 H, OF-% A\.ez,WWW 6. 15 O\,
30.87. Part 26 4] Mor phoT e SRms chi orilde (1. 43 12.2 mol}) was added

to a m xturesof 2,4-dimethoxyphenyl 413.2327

Example 27
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl}morpholin-4-

ylcarboxamide

HN

'
-

5 O

o

Using the method of Examples 16 — 26, 4-morpholinecarbonyl chloride was
reacted with 1-(4-aminobutyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine to provide
the desired compound. The observed accurate mass was 347.2214.

10
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1-(2-am noethyl)-2,6,7-trinmethyl -1 Him dazo[ 4, 5-c] pyri di n-4-am ne
hydrochloride (4.0 g 20 of Part F, 12.2 mmol), triethylanune (8 gbvg@éo
mol ) and di chl oronet hane (400 nL) and the reaction m xture wa U_ dto
stir overnight. The next day nore 4- norpholinecarbonyl chloride (0.25 eq)
was added qggﬂihﬁgreaction m xture was allowed to stir overnight. The

sol vents we ©hBVed under reduced pressure to provide SCHHSE8WYIid. This
material was dissolved in water (200 nL), treated with sodi um carbonate (5
g), - 25 and then extracted with chloroform (5 x 500 nL). The conbi ned
extracts were dried over magnesi ubf¥§2%t e and then concentrated under
reduced presspr@. )E OVi: A E The t6h N8 i ol.ved in warm
i sopr opanol ?@E:hogl Jéﬁngﬁ’z\qllﬂghﬂcl\g@nﬁ%g%?ﬁ ?WyrfaZ-lng y:}lfdug&] mkﬁy%f)gjchl oric acid
in diethyl ether. The resultinghgmylsyélppropitlbirasas i sol ated by filtration
washed with isopropanol and diethyl ether, and dried to provide the

hydrochl oride salt of 30 the desjred product. The salt was dissolved in
water (50 m.) and then conbineq >excess sodi um carbonate (4 g). The
resulting precipitate was i sol ¥ filtration, washed wth water, and
then dried in a vacuum oven at 90C ovyernight to provide 2.3 g of NN[2 63 3 O
MAY 2006 WO 03/050119 PCT/ US02/ 18284

(4-amno-2,6,7-trinmethyl-1Himdazo[ 4, 5=¢] pyridi n-1-yl)ethyl ] norpholine-4-ca
rboxam de as a white solid, mp. 219-223C _Analysis: Calcul ated for

Cl6H, 4AN6Q2: 9%C, 57.81; 9, 7.28; 9%\, 25.287 Found: %, 58.13; 9%, 7.14; W,
25.56. 5 Exanples 16 - 26 The conpounds i™¥the tabl e bel ow were prepared
using the followi ng nethod. The appropri at socyanate (1.1 eq.) was added
to a test tube containing a solution of

1- (4-am nobutyl)-6,7-di nethyl -1 Hirnidazo -clpyridin-4-amne (25 m-, see
10 Exanple 11, Part G in chloroform (5 The test tube was capped and
then placed on a shaker at ambient tenperature overnight. The sol vent was
renmoged by vacuum centrifugation. The residue was purified by prep HPLC

usi ng the nethod described_ above to p ovide the triflugroacetate salt of
t he desired co%’&ﬂfﬁ?ﬂnefbﬁ‘é of %’Sﬁnéll%e'iﬁdwé; K#jtke-phigaYlcyclopropyl isocyanate was

reacted with 1-(4-aminobutyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-4-amine to provide

the desired compound. The observed accurate mass was 393.2425.

10 Examples 29-31
The compounds in the table below were prepared using the method of
Examples 16 -26. The appropriate sulfonyl isocyanate was reacted with 1-(4-
aminobutyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-4-amine to provide the desired
compound.
15 . -
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structure of the free base and the observed accurate mass (m+ H). The
structures were 15 confirmed by !H NWR sprectroscopy. NH2 N IMAFIN H\yO
HN RI Exanpl eRl Accurate Mass (obs.) Number 161-net hyl et hyl 319. 2256

171, 1- di met hyl et hyl 333. 2404 18but yl 333. 2414 19phenyl 353. 2086

20cycl ohexyWw@3902589 213- cyanophenyl 378. 2058 64 3 0 NAY 200&sW¥3sfk3/ 050119
PCT/ US02/ 18284 NHZ N \> N

NH,
S
Z N
Y
HN
0=5=0
|l‘1
Example R, Accurate Mass {obs.)
Number
29 phenyl 417.1702
30 4-methylphenyl 431.1868
31 4-chlorophenyl 451.1338

Examples 32 — 35
The compounds in the table below were prepared using the method of Examples 16
-26. The appropriate thioisocyanate was reacted with 1-(4-aminobutyl)-6,7-dimethyl-1 H-

5 imidazo[4,5-c]pyridin-4-amine to provide the desired compound.
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HN O 1 HN Rl Exanpl eRi Accurate Mass (obs.) Nunber 223-net hoxyphenyl 383. 2204
233- acet yl phenyl 395. 2217 244- (di net hyl am no) phenyl 396 2537

253- (et hyl t hi 0) phenyl 399. 1985 262, 4- di net hoxyphenyl 413. 2327 BB 40057

N-[ 4- (4- anuno- 6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyri din-1-yl)butyl ] norpholin-4
yl carboxam _de 5 10 Using the nmethod of Exanples 16 - 26,

4- nor phol i MER&HEHYI chioride was reacted with PCT/US02/18284

1- (4-am nobutyl)-6, 7-di met hyl -1 H i m dazo[ 4, 5-c] pyri di n-4-am ne to provide

t he desired conpound. The observed accurate mass was 347.2214. 65 3 0 MAY
2006 5 1p 15 WD 03/ 050119 PCT/ 2/ 18284 Exanpl e 28
N-[ 4- (4-am no-6, 7-di met hyl - | -4y dazo[ 4, 5-c] pyridin-1-yl)butyl]-N-[(1R*, 25
) -2 phenyl cycl opropyl Jurea S
N
HN. 8
N
HN
\
H1
Example R Accurate Mass (obs.)
Number
32 methyl 307.1699
33 phenyl 369.1868
34 2-phenylethyl 397.2194
35 4-methoxyphenyl 399.1994

Examples 36 — 45
The compounds in the table below were prepared using the following method. The
appropriate isocyanate (1.1 eq.) was added to a test tube containing a solution of 1-(4-

5 aminobutyl)-2-ethoxymethyl-6-methyl-1 H-imidazo[4,5-c]pyridin-4-amine (25 mg; see
Example 10, Part I} in chloroform (5 mL). The test tube 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 structures were

10 confirmed by '"H NMR spectroscopy. The table below shows the structure of the free base -

and the observed accurate mass (m + H).
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Usi ng the nmethod of Exanples 16 -216, trans-2-phenylcycl opropyl isocyanate
was reacted with
1-(4-aninobuty|)-6,7-dinethyl-lH—inidazo[4,5-c]pyridin-4-aniné[lﬂNbﬂ@®ide

t he desired conmpound. The observed accurate mass was 393. 2425. Exanpl es

29- 31 The cwopewnd® in the table bel ow were prepared usi pgriReyRBihod of
Exanpl es 16 -26. The appropriate sul fonyl isocyanate was reacted with 1-(4-
am nobutyl)-6, 7-di met hyl - | H-i m dazo[ 4, 5-c] pyri di n-4-am ne to provide the

desired [compound. 66 3 0 NAY ZPU06 VWO 037050119 PCIIUSOZ71828g NHZN N HNyO
HN 0=S=0 Exanpl eRl Accur ate Masd (obs.) Number 29phenyl 417.170
304- net hyl phenyl 431. 1868 314- hIpr py™451. 1338 Exanples 32 - 35 The
conmpounds in the table belo repared using the nethod of Exanples 16
-26. The|appropriate thioisocyanate_was reacted with
1- (4-armobutyl)-6,7-dinethyl -1 H 5 | m dazo[ 4, 5-c] pyridin-4-amne to provide
t he desined conpound. 67 3 0 MAY 200 03/ 050119 PCT/ US02/ 18284
HN._.O
HN
\
F{1
Example R, Accurate Mass (obs.)
Number

36 1-methylethyl 363.2521

37 1,1-dimethylethyl 377.2675

38 butyl 377.2671

39 ‘ phenyl 397.2360

40 ethoxycarbonylmethyl 407.2418

41 3-cyanophenyl 4222313

42 3-acetylphenyl 439.2477

43 4-(dimethylamino)phenyl 440.2787

44 3-(methylthio)phenyl! 443.2253

45 2 4-dimethoxyphenyl 457.2559
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NHZ N N HN, f~s HN R Exanpl eRlAccurate Mass (obs.) Nunber 32net hyl 307. 1699
33phenyl 369. 1868 342- phenyl et hyl 397. 2194 354- net hoxyphenyl 399. 1994 Exanpl es
36 - 45 The conpounds in the table bel ow were prepared using %hq;mffqndﬁovm ng

nmet hod. The appropriate isocyanate (1.1 eq.) was added to a test tube

contai nin on of 1-(4 5
aninoLuiy?fgg?géHggynethyl ( 6- net hyl - | Hi ni dazo[ 4, 5- c] pyr FEFHS%EHfi* ne (25 ny;

see Exanple 10, Part 1) in chloroform (5 nmL). The test tube was capped and
then placed on a shaker at anbien te ature for 16 hours. The sol vent
was renoved by vacuum centri fugat o resi due was purified by prep HPLC

usi ng the neifhgagescr- (elﬂeﬁtym@mm%-lﬁahﬂmmnqeazbmes t«m;ﬁdlmrﬂm@l}aﬁe salt of

t he desired conpound. The strucLures were 10 confirmed by 1

spectroscopy. The tabl e bel@f shbiwehenlevelepioeyilied of t he free base and the
observed accurate mass (m + H). 6@43 0 MAY 2006 WD 03/050119 PCT/ US02/ 18284

NHZ NN, N
N

Using the method of Examples 36 — 45, trans-2-phenylcyclopropyl isocyanate was
reacted with 1-(4-aminobutyl)-2-ethoxymethyl-6-methyl-1H-imidazo[4,5-c]pyridin-4-

amine to provide the desired compound. The observed accurate mass was 437.2666.

10 Examples 47 — 48
The compounds in the table below were prepared using the method of Examples 36
-45. The appropriate sulfonyl isocyanate was reacted with 1-(4-aminobutyl)-2-
ethoxymethyl-6-methyl-1H-imidazo[4,5-c]pyridin-4-amine to provide the desired
compound.
15 i .
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HN, 7~--0 HN Rl Exanpl eRi Accurate Mass (obs.) Nunber 361-nethyl et hyl 363. 2521
371, 1-di net hyl et hyl 377. 2675 38butyl 377. 2671 39phenyl 397. 2360

40et hoxycar bony! met hyl 407. 2418 413-cyanophenyl 422. 2313 3[]MNYIW5

423- acetyl phenyl 439. 2477 434- (di met hyl am no) phenyl 440. 2787 '

443- (et hyIWOPB)pHenyl 443. 2253 452, 4- di net hoxyphenyl 457. pEB9s@A8340 MAY 2006
WD 03/050119 N H2 PCT/ US02/ 18284 Exanpl e 46

N-{4-[ 4- am no- 2- (et hoxynet hyl ) - 6-net hyl -1 H-i mi dazo[ 4, 5-c] pyridin-1-yl]butyl

]-N [(lI {[R,2S)-2-phenyl cycl oprppyl Jurea N N 5 10 15 Using ft he nmet hod of
Exanpl es |36 - 45, trans-2-pheny cy¢l opropyl isocyanate was
N = \>/\o
| Ay
HNYO
N
0=8=0
,
Example Ry Accurate Mass (obs.)
Number
47 phenyl 461.1974
48 4-methylphenyl 475.2144

Examples 49 — 52
The compounds in the table below were prepared using the method of Examples 36
—45. The appropriate isothiocyanate was reacted with 1-(4-aminobutyl)-2-ethoxymethyl-

5 6-methyl- | H-imidazo[4,5-c]pyridin-4-amine to provide the desired compound.
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reacted with
1-(4-aninobutyl)-2-ethoxynethy|-6-nethy|-|FLinidazo[4,5-c]pyridin-4i an ne
to provide the desired conmpound. The observed accurate nass wé@‘ﬂ§70%%66.
Exanpl es 47 - 48 The conpounds in the table bel ow were prepared using the
met hod of Exanples 36 -45. The appropriate sulfonyl isocyanate was reacted
with 1-(4- }mtﬁg%pw ) - 2- PCT/US02/18284

et hoxymet hyl - 6- et hyl -1 H i mi dazo[ 4, 5-c] pyri di n-4-am ne to provide the
desired _conpound. 70 3 0 MAY 7006 WD 03/050119 PCT/US02/18284 NHZ N N | N

HN~O HN |O=S=0 F1~ Exanpl eR, Acdiiat e Mass (obs.) Number 47phenyl 461. 1974
484- et hyl phenyl 475. 2144 Ex N49 - 52 The conpounds in the table bel ow
were pregpared using the nethod of ¥§3H$Ie 36 -45. The appropriate
i sot hi ogyanate was reacted W IN(4-ami nobut yl) - 2- et hoxymet hyl - 5
6- met hyl{- | H-i m dazo[ 4, 5-c] pyridi n-4sam ne to provide the desiired conpound.
71 3 0 NAY 2006 WO 03/050119 PCT/ US02/1828-t
HN [
N
HN
\
R1
Example R, Accurate Mass (obs.)
Number '
49 methyl 351.1976
50 phenyl 413.2144
51 2-phenylethyl 441.2240
52 4-methoxyphenyl 4432248
Example 53

N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1 H-imidazo[4,5-¢]pyridin-1-yljbutyl ] -
N-(2-furoyl)thiourea
NH

2
N
o
Z N
HN S

5 0]

Using the method of Examples 36 — 43, 2-furoylisothiocyanate was reacted with 1-
(4-aminobutyl)-2-ethoxymethyl-6-methyl-1 H-imidazo{4,5-c]pyridin-4-amine to provide
the desired compound. The observed accurate mass was 431.887.

10



NHZ N M\*O- NHN, )",s HN Rl Exanpl eR, Accurate Mass (obs.) Nunber

49net hyl 351. 1976 50phenyl 413. 2144 512- phenyl et hyl 441. 2240 7.0 MAY 2006

524- met hoxyphenyl 443 2248 Exanpl e 53 :

N-{4-[ 4- am no- 2- (et hoxynet hyl ) - 6- net hyl -1 Hi mi dazo[ 4, 5-c] pyri di n-

| -yl ] butyl wodosqi2s f uroyl )t hiourea NHZ 5 10 iv Using thePGrdisagth2ef Exanpl es
36 - 45, 2-furoylisothiocyanate was reacted with 1-

(4-am nobutyl) - 2-et hoxynet hyl - 6-nmet hyl -1 H i m dazo[ 4, 5-c] pyridin-4-am ne to
provi de the desired conpound. TﬁamﬁﬁseFVeGSaccurate mass was 431.887. 72 3
0 MAY 2006 WO /050119 PCT/U é 8284 Exanpl.es. 54 I5 .The $p unds in the
tabl e bel ow wer & FHRREPEIR ffit & f’VB{eIpcSWr{EF& “r?é]tgﬁt&fo oFFjRS mﬁ%ﬁ S at e

| socyanat @ﬁﬁl‘é riat@i@o%wam(laﬁél?ﬂxe{s(%d@edttﬁﬁftesi wbecaRMiad NidMiod 082l Ution of 2-

(et hoxynet %/ -6, 7-di met hyl - (2-piperi din-4-ylethyl)-1 Hini dazo
(4, 5- c) py(§t \QFyFethylrf, fidimethyl-1-(2-piperidin-4-ylethyl)- 1 F-imiidazo[4;5-¢]pyridin-4-amine

5 (25 mg; see Example 12 Part F) in chloroform (5 mL). The test tube 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

structures were confirmed by 'H NMR spectroscopy. The table below shows the structure

10 of the free base and the observed accurate mass (in + H).
NH,
N \>/\O N
N
Ny
4N
o R
Example R, Accurate Mass (obs.)
| Number
54 I-methylethyl 417.3003
55 | 1,1-dimethylethyl 431.3138
56 butyl 431.3129
57 phenyl 451.2849
58 cyclohexy] 4573306 -
39 ethoxycarbenylmethyl 461.2898
60 3-cyanophenyl 476.2797
61 3-methoxyphenyl 481.2950
62 3-acetylphenyl 493.2955
63 4-(dimethylamino)phenyl 494.3234
64 3-(methylthio)phenyl 497.2724
65 2,4-dimethoxyphenyl 511.3029
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5 (25 ng; see Exanple 12 Part F) in chloroform (5 nmL). The test tube was
capped and then placed on a shaker at anbient tenperature for 16 hours. The
sol vent was renoved by vacuum centrifugation. The residue was Up_MM %% q by
prep HPLC using the nethod described above to provide the trifluoroacetate
salt of thewg%%zh«rof‘]? conpound. The structures were confirmed by tH NVR
spect roscopy. 1he table bel ow shows the structure 10 of FR¥UPIZEEMase and

t he observed accurate mass (m+ H). NHZ N'6N Fi O\R Exanple R, Accurate
Mass (obs.) Nunber 541-nethyl ethyl 417. 3003 551, 1-di net hyl et hyl 431. 3138
56but yl 431. 3129 57phenyl 451" 2849 58EARNGMexy| 457. 3306

59et hoxycap AR 46 din2 898 16031 eManaRhen idin4- i

613- net hoxyﬁﬁgﬁdﬁ S gl _.qf?e?f ﬁ@ny?ﬁggi.c%g%ﬁm ridin-4-yllethyl)

634- (di net hyl am no) phenyl 4@&-3@Qwo\éﬂ4§ckpmlwratnn%) phenyl 497. 2724

652, 4- di met hoxyphenyl 511. 3029 73 ,\,3,20 MAY 2006 5 10 15 WO 03/050119

NS N\ O/\
P N>/\

N
N
o O
5
Using the method of Examples 54 — 65, 4-morpholinecarbony! 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 compound. The observed accurate mass was

445.2929.
10

Example 67
4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yljethyl } -N-
[(1R",25")-2-phenylcyclopropyllpiperidine- 1 -carboxamide
NH,
NN N
l Yo
Z N
N
N
AN

15

Using the method of Examples 54 — 65, trans-2-phenylcyclopropyl isocyanate 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 compound. The observed accurate mass was

491.3139.
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PCT/ US02/ 18284 Exanpl e 66 2-(ethoxynethyl)-6,7-dinmethyl- | - { 2-]

1- (mor phol i n-4-yl carbonyl ) pi peridin-4-yl] ethyl } - 1Himdazo[4,

5-c] pyri di n-4-anmine Using the nethod of Exanples 54 - 65, 30 MAY 2006

4- mor phol i necar bonyl chloride was reacted with

2- (et hoxynmeW@3ps@197- di met hyl -1 - ( 2- pi peri di n-4-yl et hyl) - | #¢Tivsoimszal 4, 5-
c]pyridin-4-amne to provide the desired conpound. The observed accurate
mass was 445.2929. Exanple 67 4-{

2- [ 4-am no- 2- (et hoxynet hyl ) -6, 7-di met hyl - | Hi m dazo[ 4, 5-c] pyri din-1-yl]ethyl
}-N- [(1R, 2S*) - 2- phenylcyclopropy%& Eerldlne | - car boxam de Using the

nmet hod of Exanples 54 - trans EW §ﬁcyclopropyl i socyanat e was
reacted w yhy2-[4- ammo-” éethoxymethyl) -6,7-dimethyl-1H- 1n11dazo[4 5-c]pyridin-1-yllethyl }-N-

2- (et hoxynet hyl ) - i meth I-I-(2 peridin-4 erthyI)-lH-lnldazo[4 5-

c] pyri di n- 4- am ne to pr ovig lﬂﬁémﬂ@gﬂﬁﬁéméé rigdaRdnidThe observed accurat e
mass was 491.3139. 74 3 0 MAY 2@@5 WO 03/ 050119 PCT/ USO2/ 18284 Exanpl e 68
4-(

2- [ 4- am no- 2- (et hoxynet hyl ) - 6, 7“d‘~ % “P~i m dazo[ 4, 5-c] pyri di n-1-yl ] et hyl
}- N et hyl - N- phenyl pi peri di ne-4: oxam de N 5 Using the nethod of
Exanpl es 54 - 65, N nethyl-N phenyl chrbanoyl chloride was reacted with

2- (et hoxynet hyl ) -6, 7-di net hyl - 1- (2- pi peri din-4-ylethyl)-1H

i mdazo[4,5-c]pyridin-4-an ine to pro t he desired compound. The observed
accurate 10 mass was 465. 3006. Exanples/69 0O The conpounds in the table
bel ow were prepared using the nethod ofNExa s 54 65. The appropriate
sul fonyl isocyanate was reacted with Zb who met hyl )-6,7

5

Using the method of Examples 54 — 635, N-methyl-N-phenylcarbamoyl 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 compound. The observed accurate

10 mass was 465.3006.

Examples 69 - 70
The compounds in the table below were prepared using the method of Examples 54
— 65. The appropriate sulfonyl isocyanate was reacted with 2-(ethoxymethyl)-6,7-
15 dimethyl-1-(2-piperidin-4-ylethyl)-1 H-imidazo[4,5-c]pyridin-4-amine to provide the

desired compound.
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15 di net hyl - 1- (2- pi peri di n-4-yl ethyl)-1Him dazo[ 4, 5-c] pyridin-4-amne to

desired compound. 75 3 0 MAY 2006 WO 03/ 050119 PCT/ US02/ 18284
Exanpl eRl Accurat e Mass (.
73 The

provi de the
NHZ N\,--ONNN 11 ?2N .0 O"
69phenyl 515. 2443 704- chl or ophenyl 549. 2064 Exanples 71 -
the table hel ow were prepared using the nmethod of Exanples 54
8¥PhiBcyanat e was reacted with 2- (et hoxynet RGTPS®/1928di net hyl - |

appropriate
5 (2-piperidin-4-ylethyl)-1Hi ni dazo[ 4, 5-c] pyridin-4-am ne to provide the

desired

SO\RI

conpound. NHZ N O~ N

NH,
N XN N
| » 0
N
N
}\H
N .O
o s
0" R,
Example R, Accurate Mass (obs.)
Number
69 phenyl 515.2443
70 4-chlorophenyl 549.2064

T

65. The

Examples 71 - 73
The compounds in the table below were prepared using the method of Examples 54
- 65. The appropriate isothiocyanate was reacted with 2-(ethoxymethyl)-6,7-dimethyl-1-
5 (2-piperidin-4-ylethyl)- 1 H-imidazo[4,5-c]pyridin-4-amine to provide the desired

compound.
NH,
NN~
P N>/\
N H
iy
s R
Example R, Accurate Mass (obs.)
Number
71 phenyl 467.2610
72 2-phenylethyl 495.2918
73 4-methoxyphenyl 497.2700
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N NHS\RL Exanpl eR, Accurate Mass (obs.) Nunber 71phenyl 467. 2610

722- phenyl et hyl 495. 2918 734- net hoxyphenyl 497. 2700 76 3 0 MAY 2006 WD
03/050119 PCT/ US02/ 18284 Example 74 N-[(4- | 30 MAY 2006

2- [ 4- am no- 2- (et hoxynet hyl ) -6, 7-di net hyl -1 Hi mi dazo[ 4, 5-c] pyridin-1 -

yl ] ethyl ) woperiodion-| -yl ) carbonot hi oyl ]-2-furam de 5 Usipag/stgssget hod of
Exanpl es 54 - 65, 2-furoylisothiocyanate was reacted with 2-

(et hoxynet hyl )-6, 7-dimethyl - | -(2-piperidin-4-ylethyl)-1Him dazo
[4,5-c]pyridin-4-amne to provideEih@ﬂdesired conpound. The observed

accurate mass_was_485. 2357 s .75- 85 The c nds in the table
bel ow were pregan 3&41%‘?‘}?9- EGH@W’BF@%‘S%&WE@WO "“?Wézo?‘ggﬁ pfitdre i socyanat e
(1.1 eq.) was added toyl?etﬁy@}sptlpehﬁﬁel 99&}@@%{@1}@ fpdnylid on of 1-(3-

am nopropyl)-2,6, 7-trinmethyl-1Himdazo[ 4, 5-C] pyridin-4-amne (25 ny; see

Exanple 13 Part F) in chlorofofffa (5 niL). The test tube was capped,

vortexed and then placed on a ker at anbient tenperature for 16 hours.
The sol vent was renoved by vacjuu 8éﬁrﬁ'fugation. The residue was purified
by prep HPLC using the netho cr'y bed above to provide the

trifluoroacetate salt of the desired~conpound. The table bel ow shows the
structure of the free base and the observed accurate mass (m+ H). 77 3 0

MAY 1006
N
H
vy
s X

O

Using the method of Examples 54 - 65, 2-furoylisothiocyanate was reacted with 2-
(ethoxymethyl)-6,7-dimethyl- 1-{2-piperidin-4-ylethyl)- 1 H-imidazo[4,5-c]pyridin-4-amine

to provide the desired compound. The observed accurate mass was 485.2357.

10 Examples 75- 85
The compounds in the table below were prepared using the following method. The

appropriate isocyanate (1.1 eq.) was added to a test tube containing a solution of 1-(3-
aminopropyl)-2,6,7-trimethyl-1H-imidazo(4,5-c]pyridin-4-amine (25 mg; see Example 13
Part F) in chloroform (5 mL). The test tube was capped, vortexed and then placed on a

15 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 trifilucroacetate 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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WO 03/050119 PCT/US02/18284 NHZ NN~ N,-~HNH O\Rl Exanpl e R Accurate
Mass (obs.) Number 751-nethyl et hyl 319. 2243 76but yl 333. 2394 77phenyl 353. 2086
78cycl ohexyl 359. 2569 79et hoxycar bonyl net hyl 363. 2152 803-cyanop?ﬁ%%h%ﬁﬁ.2023
813- nethoxyphenyl383 2190 823- acetyl phenyl 395. 2192 .

834- (di met hyl an1no phenyl 396. 2512 843- (net hyl t hi 0) phenyl 399. 1985
852, 4- di ne yl 413. 2290 Exanpl e 86 PCT/US02/18284
N—[3 (4- an1no 2 6 7- trlnethyl 1H i m dazo[ 4, 5-c] pyri di n-
-yl)prop , iz
N
I >~
L
O \F{1
Example Ry Accurate Mass (obs.)
Number
.75 1-methylethyl 319.2243

76 butyl 333.2394

77 phenyl 353.2086

78 cyclohexyl 359.2569

79 ethoxycarbonylmethyl 363.2152

80 3-cyanophenyl 378.2023

81 3-methoxyphenyl 383.2190

82 3-acetylphenyl 395.2192

83 4-(dimethylamino)phenyl 396.2512

84 3-(methylthio)phenyl 399.1985

85 2,4-dimethoxypheny! 413.2290

Example 86

N-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyl}-N-[(1R",25")-2-
phenylcyclopropyljurea
NH,

N~ ™~
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WO 03/050119 5 3 0 MAY 2006 PCT/US02/ 18284 Using the nethods of Exanples 75
-85, trans-2-phenyl cycl opropyl isocyanate was reacted with

1-(3-am nopropyl)-2.6,7-trinethyl-1Himdazo[ 4, 5-c] pyridin-4- amé?g\%@g 2006
provi de the desired conpound. The observed accurate mass was 3937 2393.

Exanpl e 87 WROPBH(1- am no-2, 6, 7-trinethyl -1 Hi m dazo[ 4, 5eciugsigisa- |

-yl) propyl]-Nnethyl -N phenylurea 10 Using the nethods of Exanples 75 -85,

N- net hyl - N- phenyl car banoyl chloride was reacted with

1- ( 3- am nopr opydidg Be Meihotly diEiamples 758 31iudRzBpKenFlcedlpyropyl iisdcanamivae t o

provi de the desi compound.. .T pbser v accurate nass was 367. 2263,

Exanpl es gegctggggﬁ i%’“?”iﬁ‘%@@ﬂ?ﬁ%@ré’gtqwtlﬂ%é?Igﬁ’b‘faéo[rﬁgr‘gwr . &6 8%r ed using t he
met hod of ploxAERe@Bssi®d comp@id. e oBRPES REduAtem Sy MaoBYd 23980cyanat e was react ed
with 1-(3-am nopropyl)-2,6,7- trinethyl-1Himdazo[4,5-c]pyridin-4-amne to
provi de the desired conmpound. 79 3 0 MAY 2006 WD 03/050119 PCT/ US02/ 18284

NHZ NNj N,-~HNHO N,O Example §7

N'-[3-(4-amino-2,6,7-trimethyl-1H-imidazo{4,5-c]pyridin-1-y)propyl]-N-methyl-N-
phenylurea
NH,
N

I
L

>—
Wy

)‘N/

=
.

o
|

10 Using the methods of Examples 75 -85, N-methyl-N-phenylcarbamoyl chloride
was reacted with 1-(3-aminopropyl)-2,6,7-trimethyl-1H-imidazo{4,5-c]pyridin-4-amine to

provide the desired compound. The observed accurate mass was 367.2263.

Examples 88 — 89
15 The compounds in the table below were prepared using the method of Examples 75
~ 85. the appropriate sulfonyl isocyanate was reacted with 1-(3-aminopropyl)-2,6,7-

trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to provide the desired compound.
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0 -S\R 1 Exanpl eRl Accurate Mass (obs.) Nunber 884-net hyl phenyl 431. 1856

892- chl or ophenyl 451. 1318 Exanples 90 - 92 The conpounds in the tabl e éjel ow

were prepared using the method of Exanples 75 - 85. the apprdpd MA

i sot hi ocyanate was reacted with 1-(3-aminopropyl)-2,6,7-trimethyl - 5

| H-i m dazo[ 4, 5- cgj ridin-4-amne to provide the desired conpound. NHZ N N
L -~H N H S W®03S grrpl eRl Accurate Mass (obs.) Nunber 90pReh¥F#3a8284856

912-pheny| et hyl 397. 2186 924- nmet hoxyphenyl 399. 1980 80 3 0 MAY 2006 WO
03/ 050119 PCI/LIS02/18284 Exanple 93

N-[3-(4-amno-2,6, 7-tri net hyl -1 HN dazo[ 4, 5-c] pyridin-1-yl)progyl]-N -(2
furoyl)thiourea N N\
P >—
RLH
N
AN
O o”‘sgo
\R,
Example R, Accurate Mass {(obs.)
Number
88 4-methylphenyl 431.1856
89 2-chlorophenyl 451.1318

Examples 90 ~ 92

The compounds in the table below were prepared using the method of Examples 75

— 85. the appropriate isothiocyanate was reacted with 1-(3-aminopropyl)-2,6,7-trimethyl-

5 1H-imidazo{4,5-c]pyridin-4-amine to provide the desired compound.
NH,
NN
| N}—
\H
N
R
S
‘R, )
Example R; Accurate Mass {(obs.)
Number
950 phenyl 369.1856
91 2-phenylethyl 397.2186
92 4-methoxyphenyl 399.1980
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5 Using the nethods of Exanples 75 -85, 2-furoylisothiocyanate was reacted

wth 1- (3-am nopropyl)-2,6,7-trinethyl-1Himdazo[4,5-c]pyridin-4-amne to
provide the desired' conpound. The observed accurate mass wasz{fAY1608. 10
Exanpl es 94 - 106 The conpounds in the table bel ow were prepared - using the

fol | owi ng "o bweeiiThe appropriate isocyanate(l.1l eq.) wasT/@sadassto a test

tube containing a solution of 1-(3-

am nopropyl ) - 2- (et hoxymet hyl ) -6, 7-di net hyl -1 Hi m dazo[ 4, 5- c] pyri di n-4-am ne
(25 ng; see Exanple 14 Part C) inEgsahge®83orm (5 nl). The test tube was

capped, vortex d 15 n. pla on.a er .at .anbi e erature for
-17 hours. Théﬁg%ﬁeaﬁvwﬁégﬁFgﬁﬁvﬁﬁgﬁﬂg“%&@ﬁ%%?&%ﬂ?ﬂwﬂﬁgg@&@%&ﬂghe resi due
was purified by prep HPLC using thgoymhibada descri bed above to provide the

trifluoroacetate salt of the desjred conpound. The table bel ow shows the
structure of the free base and tiie observed accurate nass (m+H. 8130

MAY 2006 WO 03/050119 PCT/ US02 A NHZ N\O ~ N'-~HNHO\RL Exanple
Rl Accurate Mass (obs.) Number B41 yl et hyl 363. 2518
951, 1- di et hyl et hyl 377. 2673 N
\H
N

}\H
et

Using the methods of Examples 75 -85, 2-furoylisothiocyanate was reacted with 1-
(3-aminopropyl)-2,6,7-trimethyl- 1 H-imidazo{4,5-c]pyridin-4-amine to provide the desired’

compound. The observed accurate mass was 387.1608.

10 Examples 94 - 106
The compounds in the table below were prepared using the following method. The

appropriate isocyanate(1.1 eq.) was added to a test tube containing a solution of 1-(3-
aminopropyl)-2-(ethoxymethyl}-6,7-dimethyl-1H-imidazo[4,5-¢c]pyridin-4-amine (25 mg;
see Example 14 Part C) in chloroform (5 mL). The test tube was capped, vortexed and

15 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 table

below shows the structure of the free base and the observed accurate mass (m + H).
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96but yl 377. 2668 97phenyl 397. 2366 98cycl ohexyl 403. 2817

99et hoxycar bonyl net hyl 407. 2392 1003- cyanophenyl 422. 2321 7.0 MAY 2006

1013- et hoxyphenyl 427. 2458 1023- acet yl phenyl 439. 2466 -

1034- (di met hyl am no) phenyl 440. 2788 1043- ( net hyl t hi o) phenyl 443. 2204

1054-trifl ] _ | phenyl 465. 2205 5 Exanpl e 106 N

{3-[ 4-ami n;{%g{)’(ﬁ H%xymet hyl ) -6, 7-di net hyl -1 Hi ni dazo[ 4, 5PETH§F183%h- 1- y1 ] pr op
yl}- N, N-di nmet hyI urea NHzZ 82 3 0 I\/AY 2006 5 WO 03/050119 PCT/ US02/ 18284

Usi ng t he—me i de was reacted
W th NH,
1- (3-am nopropyl) - 2- (et hoxynmg§ di met hyl -1 H i m dazo[ 4, b-c] pyri di n-4-
am ne to|provide the desired om\ﬁ/\o “The observed accurate frass was
349. 2340 Exanple 107 N-{
3-[4-am no- 2- (et hoxymet hyl )-6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyridin-1I -
yl ] propyl } norpholin-4-yl carboxam de Usi ng the nethod of Exanples 94 -
105, 4-norpholinecarbonyl chloride vvas;\l-r eacted with
I - (3-anlinopropyl)-2-(ethoxynethyl)-6;77-di methyl - I Him dazo[ 4 5-
c]pyridin-4-amne to provide the desired Bonpound. The observed accurate
mass was —-391.-2465—15
Example R; Accurate Mass (obs.)
Number
- 94 1-methylethyl 363.2518
95 1,1-dimethylethyl 377.2673
96 butyl 377.2668
97 phenyl 397.2366
98 cyclohexyl 403.2817
99 ethoxycarbonylmethyl 407.2392
100 3-cyanopheny! 422.2321
101 3-methoxyphenyl 427.2458
102 3-acetylphenyl 439.2466
103 4-{dimethylamino)phenyl 440.2788
104 3-(methylthio)phenyl 443.2204
105 4-trifluoromethylphenyl 465.2205

Example 106
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4.5-c]pyridin-1-yl]propyl } -
N,N-dimethylurea
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Exampl e 108 N-{

3-[ 4- am no- 2- (et hoxynet hyl ) -6, 7-di net hyl -1 H-i m dazo[ 4, 5-c] pyr| d| \Jm\él ] pr opy
| }-N - [(1R*, 25*)-2-phenyl cycl opropyl Jurea O~INH 83 3 0 MAY 2 Y

03/050119 PCT/ US02/ 18284 Using the method of Exanples 94 - 105
trans- 2- phewologg®whwpr opyl isocyanate was reacted with PCT/US02/18284

1- (3-am nopropyl)-?,-(ethoxynethyl)-6,7-di net hyl -1 Hi m dazo[ 4, 5-
c]pyridin-4-amne to provide the desired conpound. The observed accurate
mass was 437. Peit4 themdtodrgp ERarhPl®s 94 — 105, dimethylcarbamyl chloride was reacted

N-[3-(4-am no ethox

[ 4, 5- c] py P It lm’i‘}f’ﬁpﬁ%/ﬁg’ﬁpﬁ %W}?B?‘Hw%ri% @w}é@%i@[@ RYEERE et hod of
Exanmpl es Qe tagﬁmdéhﬁeaieméd cbhxﬁb@mylmw@weambcumé RhdsGfis 3uas34peact ed Wi th
1- (3-am nopropyl)-2- (et hoxynet hyl )-6, 7-di met hyl - | Hi m dazol[ 4, 5-
c]pyridin-4-amne to provide the desired conpound. The observed accurate
mass gvas  411.2513. 15 Exanples 11, 4,-11¢%7The conpounds in the table bel ow
were prepared using the nethod of Exanples 94 - -105. The appropriate

sul fonyl | socyMr(atlé-smins-3-thonpremy i, 7idigethal Hopidetof.j-cIpyridin-1-
(et hoxynet hyl ) -6, 7-di net hy, in-4-amne to provide the
desired 20 conpound. 84 3 J@"R@“@fmﬁﬂﬁ%‘%ﬁb"%m/ US02/ 18284

10 Using the method of Examples 94 — 105, 4-morpholinecarbonyl chloride was
reacted with 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-
clpyridin-4-amine to provide the desired compound. The observed accurate mass was

391.2465.

15 Example 108
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo{4,5-c]pyridin-1-yl]propyl }-N'-
[(1R",25")-2-phenylcyclopropy!]urea

NH,

N
NI/‘>/\0/\

OA\NH

bs:
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NHZ N\~ N ON,-~-NH NSO O00\R ExanpleR Accurate Mass (obs.) Nunber
110phenyl 461. 1954 1114- et hyl phenyl 475. 2119 1122-chl or ophenyl 495. 1580

Exanpl es 113 - 116 The conpounds in the table bel ow were preaggw Z@'ﬁng t he
met hod of Exanples 94 -105. The appropriate isothiocyanate ‘ E ed with
1-(3-am no - 2-

(et hoxynet ﬁ?/ﬁ?gﬁ{#lﬂ?di met hyl -1 H-i mi dazo[ 4, 5-c] pyri di n- 4- aRCR&ESQ2G8Wiovi de t he
desired conmpound. NHZ N~ NMN~O jj N,-~H

Using the method of Examples 94 — 105, trans-2-phenylcyclopropyl isocyanate
was reacted with 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo{4,5-
¢]pyridin-4-amine to provide the desired compound. The observed accurate mass was

437.2674.

Example 109
N'-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-N-
methyl-N-phenylurea

NH,

N
N, Yo
Z N

Ny
0

Using the method of Examples 94 — 105, N-methyl-N-phenylcarbamoyl chloride

10

was reacted with 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo{4,5-
c]Jpyridin-4-amine to provide the desired compounrd. The observed accurate mass was

411.2513.

Examples 110 - 112
The compounds in the table below were prepared using the method of Examples 94 - -
-105. The appropriate sulfonyl isocyanate was reacted with 1-(3-aminopropyl)-2-
{ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-¢]pyridin-4-amine to provide the desired

20 compound.
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NH NS \Ri

03/050119 PCT/ US02/ 1828; Example 117
N-[ 3- (4- am wo-34oativoxynet hyl - 6, 7- di net hyl - 1H i mi dazo[ 4, 5-pelraxei/@edd- | -yl ) prop

Exanpl eR, Accurate Mass (obs.)
1133- (di et hyl am no) propyl 450. 3037 114phenyl 413. 2125
1152- nmor phol i noet hyl 450. 2658 1164- et hoxyphenyl 443. 2236 85

Nunmber

33 0 M oos wo

yl]-N (2-furoyl)thiourea NH2 5 Using the nethod of Exanples 94 - 105,
2-furoylisothiocyanate was reacted with
1- ( 3- am nopriopyT) - 2- (et hoxynmet hyl yng, 7-di met hyl -TH-1 m dazo[ 4, 5-C] pyri di n-4-a
mne to prgvide the desired compayngy The observed accurate mass was
431.1846. 10 Exanples 118 -132 0 @ﬁ§~in the tabl e bel ow were
prepared usiing the foll ow ng :N The appropriate isocyanate| (1.1 eq.)
was added tqg a test tube containing a
H
N
PRy
I:11
Example R, Accurate Mass (obs.)
Number
110 phenyl 461.1954
111 4-methyiphenyl 475.2119
112 2-chlorophenyl 495.1580

Examples 113~ 116

The compounds in the table below were prepared using the method of Examples 94

'—105. The appropriate isothiocyanate was reacted with [-(3-aminopropyl)-2-

5 {ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine to provide the desired

compound.
NH,
N7 y~N
Z N
H\H
N
f
S
AN R,
Example R; Accurate Mass (obs.)
Number
113 3-(diethylamino)propyl 450.3037
114 phenyl 413.2125
115 2-morpholinoethyl 450.2658
116 4-methoxyphenyl B 443.2236
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solution of 1-(2-am noethyl)-2,6,7-tinmethyl-IHimdazo[4,5-clpyridin-4-am ne
(20 ng; 15 see Exanple 15 Part F) in chloroform (5 nL). The tgfi bf@ﬁ was
capped, vortexed and then placed on a shaker at anbient tenp M ?or 4
hours. The sol vent was renoved by vacuum centrifugation. The residue was
purified by grgg HPLC using the nmethod described above to provide the
trifluoroactP&PE'MaIt of the desired conpound. The tabl e PCHEPBWSBMOWS t he
structure of the free base and the observed accurate mass (m+ H). 20 86 WD
03/ 050119 3 D MAY 2006 PCT/ US02/18284 NHZ N~ NN O H-f HN\R | Exanple
Ri Accurate Mass (obs.) Nunber 1181-net hyl et hyl 305. 2086
1191, 1-di net hyl et hyl 319. 2244 120b¥%¥$@%%i 245 121phenyl 339. 1935
122cycl ohexyl 345. 2392 123et hoxycar net hyl 349. 1994
1243- cy andpfie ydiBiad-2 188Gy h2mh - 6re-d ety HERini3& [ L2204 Ryridin-1-ylpropyl]-N-
1263- acet yl phenyl 381. 2048 1274-qugg}ﬂxﬁanino)phenyl382.2352

-turoy ourea

NH,

N
DR
2N

!
<L)

5 O

Using the method of Examples 94 — 103, 2-furoylisothiocyanate was reacted with
1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-4-amine to
provide the desired compound. The observed accurate mass was 431.1846.

10
Examples 118 -132
The compounds in the table below were prepared using the following
method. The appropriate isocyanate (1.1 eq.) was added to a test tube containing a
solution of 1-(2-aminoethyl)-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-4-amine (20 mg;
15 see Example 15 Part F) in chloroform (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 trifluoroacetate salt of the desired compound. The table
below shows the structure of the free base and the observed accurate mass (m + H).

20
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1283- (et hyl t hi 0) phenyl 385. 1805 1294-tri fl uoronet hyl phenyl 407. 1812
130benzoyl 367. 1903 1311- adamantyl 397. 2716 1324- phenoxyphenyl 431. 2187 87 3 0

MAY 2006 WD 03/050119 PCT/ USO2/ 1828-4 Exanple 133 N
[2-(4-am no-2,6, 7-trinmethyl -1 Himdazo[ 4, 5-c] pyridin-|-

yI)eth)}WPW K?—ﬁ%i met hy

| urea NHZ WOUSPHYI% he nmet hod of Exanples 118 -133, di netdaglusexizasyy |
chloride was reacted wth
1-(2-am noethyl)-2,6,7-trinethyl -l Hin dazo[4,5-c]pyridin-4-am ne to provide

t hyl ] nor phol i n-

phol i necar bonyl

333. 2025. 88 3

ethyl]-N

the desijred conpound. The obsensiged accurate nmass was 291.1929. Exanple 134
0 N
N-[2-(4-anino-2,6,7-trinethylﬁiﬁf nddazo[ 4, 5-c] pyridi n-1-yl) ¢
4- ylcar?oxanide Usi ng t he Exanpl es 118 -133, 4-nor
chloride|was 15 reacted with LW
1-(2-aniﬁoethyl)-2,6,7-trinethyl-lk+i@1 azo[ 4, 5-c] pyridin-4-dmne to
provi de the desired conpound. The obserived accurate mass was
0 MAY Zogs WO 03/050119 PCT/ US02/ 18284 npl e 135
tV-[2-(44am no-2,6, 7-trinethyl -1 Himdazo[4, 5-c]pyridin-1-yl)
[ (1R, 29) - EEXBHHQ- I CYyCropropylg urea: NF2NE Accurate Mass (obs.)
Number

118 1-methylethyl 305.2086

119 1,1-dimethylethyl 319.2244

120 . butyl 319.2245

121 phenyl 339.1935

122 cyclohexyl 3452392

123 ethoxycarbonylmethyl 349.1994

124 3-cyanophenyl 364.1876

125 3-methoxyphenyl 369.2042

126 3-acetylphenyl 381.2048 |

127 4-(dimethylamino)phenyl 382.2352

128 3-(methylthio)phenyl 385.1805

126 4-trifluoromethylphenyl 407 1812

130 benzoyl 367.1903

131 1-adamanty! 397.2716

132 4-phenoxypheny! 431.2187




10 IN -T Using the nmethod of Exanples 118 -133, trans-2-phenyl cycl opropyl
i socyanate was reacted with :

1- (2-ami noethyl )-2,6, 7-trinmethvl -1 Hinm dazo[ 4, 5- c] pyri di n- 43 aiMéltho

provi de the desired conpound. The observed accurate mass was 379. 2235.
Exampl e 136

N[ 2- (4- amYDB28% ¢ i net hyl - | H-i ni dazo[ 4, 5-c] pyri di n- IBSTYSEREEY - N- met hy -
N phenylurea 15 Using the nethod of Exanples 118 -133,

N- net hyl - N- phenyl car banoyl chloride was reacted with

1- (2- ami noet hyl ) -2, 6, 7-tri met hyl - Exnmg 88z0[ 4, 5-c] pyridin-4-anine to

b NAY' 2006 Vo 04 DAY o B e ARG SRR R TR Gl 5075 59 2

{[2-(4-am no-2,6,7-trinethyl-1HiMfdazo[ 4, 5-c]pyridin-1- yl)ethyl]amno }

car bonyl am dophosphate r0 5 10 1 i.Rg the nethod of Exanples 11S -133,
di et hoxyphosphi nyl isocyanate wa reagted with
1-(2-am noet hyl)-2,6, 7-trinmet hyt- i dazo[ 4, 5-c]pyridin-4-amne to

provi de the desired conpound. The lobs ed accurate nmass was 399. 1926,
Exanpl es 138-139 The exanples in the takl e.del ow were prepared using the
nmet hod of Exanples 118 - 133. The appreﬁf?ate sul fonyl isocyanate was
reacted with 1-(2-aninoethyl)-2.6,7- AN

trimethyl -1 Himdazo[4,5-c]pyridin-4-amne to provide the desired conpound.
NHZN N

5 Using the method of Examples 118 —133, dimethylcarbamyl chloride was reacted
with 1-(2-aminoethyl)-2,6,7-trimethyl- | -imidazo[4,5-c]pyridin-4-amine to provide the

desired compound. The observed accurate mass was 291.1929,

Example 134
0 N-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin- 1 -yl)ethyl Jmorpholin-4-
ylcarboxamide
NH,

Using the method of Examples 118 —133, 4-morpholinecarbony] chloride was
15 reacted with 1-(2-aminoethyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to

provide the desired compound. The observed accurate mass was 333.2025.
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O HN. 0 S "~R 0 Exanpl eRlAccurate Mass (obs.) Nunber 138phenyl 403. 1559
1392- chl or ophenyl 437. 1158 90 WD 03/ 050119 3 0 MAY 2006 PCT/ US?@/M]AM@H
Exanpl es 140 - 146 The exanples in the table bel ow were prepared using the
nmet hod of Exanples 118 - 133. The appropriate isothiocyanate was reacted
wth 1-(2-awoneesonyl )-2,6, 7-trinmethyl - | Himdazo[ 4, 5-c] perhdidasdkgam ne to
provide the desired conpound. 5 NH _ NN Hf HN\R Exanpl eR, Accurate Mss
(obs.) Nunber 1403-(di et hyl am no) propyl 392. 2599 141phenyl 355. 1697
1422-furoyl 373. 1443 1432- nor phol i nogi 392. 2233

N-{2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-N-[(1R,2S)-2-
phenylcyclopropyl]urea

NH,
NN,
| N>—~
N O
H
NH

Using the method of Examples 118 —133, trans-2-phenylcyclopropyl isocyanate
was reacted with 1-(2-aminoethyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to

provide the desired compound. The observed accurate mass was 379.2233.

10 Example 136
N'-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-clpyridin-1-yl)ethyl]-N-methyl-N-
phenylurea

N7 XN

| >

2N

HW’ .
N ‘

av

15 Using the method of Examples 118 ~133, N-methyl-N-phenylcarbamoyl chloride
was reacted with 1-(2-aminoethyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to

provide the desired compound. The observed accurate mass was 353.2073.
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1444- met hoxyphenyl 385. 1826 145benzoyl 383. 1647 1461- adamantyl 413. 2472

Exanpl es 147 - 164 Part A 10 Propanenitrile (120 nml) was added to nal onyl
dichloride (100 g) and the reaction mxture was stirred un\qn‘iMﬂi mpﬁogen for
24 hours. Di oxane (200 nmL.) was added. The resulting solid -1solated by
filtration, washed with water and suction dried. It was g/iuslﬁ%%gd in

met hanol (W98%and t hen conbi ned with di oxane (300 nff e volume was
reduced under reduced pressure until a thick white precipitate forned. The
resulting 15 precipitate was isol %t‘{gl% l@hfii |tration, washed with di oxane and
dried to provide 64.4 g of 6-chl of 0 B~ hydr oxy- 5- nmet hyl - I H- pyri di n- 2- one
hydrochl ori de as dietili {{ZB(4sahine-2, 697k tritnethyMAN -2 0o MB-Apyahi 119 PCT/ 0$02/ 18284
Part B 6- Chl oro-4- hydroxy-5-nget hyl - 1H pyri dj n- 2- one hydrochl oride (64 g) was
di ssolved in sulfuric aciy@e@‘gggﬂ%ﬁicaﬁmﬁ?ﬁ mEJBB]P‘?SHEFt‘? n an ice bath. Nitric
acid was added drop wi se over angperiod of 90 m nutes. The reaction m xture
was allowed to stir for an 5 additignal 30 mnutes and then it was poured
into ice water (2 Q The resulfin cipitate was isolated by filtration,
washed with water and then dri Nprovide 42.5 g of

6- chl or 0- 4- hydr oxy-5-net hyl - 3-ni frodl H pyridin-2-one as a |ight yellow
solid. Part C Triethylamne (30.2 niL, 1220hmmvl) was added to a cooled (ice
bat h) suspension of 10 6-chloro-4-hy Yﬁy-o'S- met hyl - 3-ni tro- 1H pyri di n- 2- one
(5.0 g, 24.4 mmol ) in anhydrous dichl oridtet_ hane and the starting nmaterial
went into solution. Triflic anhydride (8.33 ,  48.9 mmol) was added drop

W se. After 1 hour tent-butyl 4-am nobutyl carbamate was added. After 1 hour
the reaction was allowed to warmto anbient tenperature and then |eft
over Ai ght. The solvents were renpved under reduced pressure and the residue

15 chromat ogr apiieAnt ReBb@Yf EEinpidddEs 133, diethoxyphosphinyl isocyanate was
4- ({4-[(tert-butoxycar bony{ ) am no] but yl }’alr?‘i no%p- 6-P vl isocyshate W
reacted with 1-(2-aminoethyl)-2,6,7-trimethyl-14-imidazo{4,5-c]pyridin-4-amine to

provide the desired compound. The observed accurate mass was 399.1926.

10 Examples 138-139
The examples in the table below were prepared using the method of Examples 118
— 133. The appropriate suifonyl isocyanate was reacted with 1-(2-aminoethyl)-2,6,7-

trimethyl-1H-imidazo[4,5-c]pyridin-4-amine to provide the desired compound.

NH,
Y -
Hﬁ .
e
0~ \Fi1
Example Ry Accurate Mass (obs.)
Number
138 pheny! 403.1559
139 2-chlorophenyl 437.1158

15
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chl oro-5-nmethyl -3-nitropyridin-2-yl trifluoronethanesul fonate as a bl ack
oil. Part D The crude product from Part C was conbined with toluene (2 L),
triethylamne (25.4 nL), and di benzylam ne (35.5 nlL) and heﬂ%‘ﬁ%ﬁtwﬁﬁefl ux
for 1 hour. The reaction 20 m xture was allowed to cool to anmbient

t enper at ur YOG with water (4 x | L) and brine (200patjusozsised over
magnesi um sul fate and then concentrated under reduced pressure to provide
100 g of an orange oil. A portion (70 g) was purified by col um

chromat ography (1200 nmL of sili Gxaggles Mm—tlmﬁg wi th 20/ 80 et hyl

acet at e/ hexane rovi de of t en- but

4- ([ 2- chl or o- 6% cﬁxB’Eﬂg?’r“a H‘BE 2b§ HetHy PLBH ‘%/Pﬁ"bvp'\}‘? Pgihad 8t Expiples 118

yl ] am no} bytyl 'P@ra??f@flﬁc%tlﬁodyhﬁ?é wikakdced vaitd 1-(PakihodthyBPels ke pbydri de
(0.40 g, 10 was. slowy added to a solution of nickel(lIl) chloride

hexahydr at g‘l(f%ﬂa?‘ﬂ“é cipyrighp- ‘f‘r‘r’i‘ﬁi’l“)e tp BEOMiSE Hisritspiredmppynd. After 15 minutes a
sol ut4 on of tert-butyl 4-{

[ 2-chl org-6- (di benzyl ami no)-3-nethyl -5:-nitropyridin 30
4-yl ] ami no}butyl carbamate (3.25Ng; 5.87 mmol) dissolved in a|mxture of

met hanol [(25 L) and dichl or e (20 nm.) was added to the reaction
m xture. | Sodi um borohydri de .9 @7—was slowy added. After] 30 m nutes
anal ysi s|by hi gh performance N3/ 050119 3 0 MAY 1006 PCT/ US02/ 18284

| i qui d chromat ography indicatedithatwthe reacti on was conpl etle. The reaction
was scaleéd up to 48.7 g of the startyngSmaterial using the Jarre condi tions.
The smal | and | arge scale reaction rﬁggg res were conbined and filtered
through a layer of Celite(r)Ofilter The filtrate was passed through a
plug of silica gel and the plug was washed with 50/50 5
di chl or omekaiage( net hanol . Thg filtrate was copeentMbse@bsinder reduced
pressure|to provide 46.3 g of tert-butyl
4- ([ 3- ami| ABMEEL NI or o- 4- (di benzyl ani no) - 5-|met hyl pyri di n- 4-
yl ] am no}bUfagl CAr bamed.gyi@hyldmlno@dpyPT OWN [OT T Paggs 3sod 1 et hylanmine (12.2 ni)
was added to_a "hI|J_PdL0(X soliition of tthe material from_ 10 Part E in

di chl or ofret Hdne| (300 ni). Phesgl ution of dt hoxyac&tyl698hl oridé (10.8 g) in

142 2-furoyl 373.1443
143 2-morpholinoethyl 3922233
144 4-methoxyphenyl 385.1826
145 benzoyl 383.1647
146 1-adamantyl 413.2472

Examples 147 ~ 164

Part A o -
10 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

dissolved in methanol (~75 mL) and then combined with dioxane (300 mL). The volume

was reduced under reduced pressure until a thick white precipitate formed. The resulting
15 precipitate was isolated by filtration, washed with dioxane and dried to provide 64.4 g of

6-chloro-4-hydroxy-5-methyl-1H-pyridin-2-one hydrochloride as a white solid.
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di chl oronet hane (100 nL) was added via an addition funnel. The reaction was
allowed to warmto anbient tenperature overnight. Analysis indicated that
sonme starting material remained so 0.2 eq of the acid chloride ded.
After 1 hour the reaction m xture was washed with water (3 X 50 % dried
over rragnes‘;qu}@.ld}fate and then concentrated 15 under reduced pressure to
provide tert %4 ([ 2- chl or 0- 6- (di benzyl ami no) - 5- (2- PCT/US02/18284

et hxoyacetyl am no) 3-met hyl pyridin-4-yllamno }butyl carbanate as a brown
oil. The oil_ was dissolved in pyridine (300 nL). Pyridine hydrochloride (40
g) was adde8® and the reaction mxture was heated at reflux for 4 hours. The

reaction m Xt Y Mes- lﬁH}oQWSdmétHyl H@-ﬂyn&lﬂzﬂiﬁphf&échﬁ&@‘%@g WL and then it was
concentrat ed under uced pressure.” The 20 resi due was dissolved in ethyl

acet at e (d590lved in salﬁmmxﬁr{ i1 whileeasting BOO igp bath. Afitriceasid waseddddor med and was
cl ear ed 21¥0 a‘ggé El\gsrﬁ gﬁo‘ﬂ@f@ﬁ'r@ﬂl{tgse T gréara&‘o ?afag % ed ter o fc»rqlr gani ¢ | ayer

was dried over SI um sul € and concen uced pressure to
provi de Sadifiompl GID nmmha_rakd theowwasipbured mtosncewviatemézsL)plIhb feseldin@y chr omat ogr aphy
gzlrlt ! gﬁt FeckP”f%m I sg}ax\fﬁd} gt?elltZ)g \%gsrl]lgé w%ﬁ wa e% gr{dQEé(naé}xea)to %)I%Vl : 9){' de 24.8 g of

(di benzylogficAR}o-2-hi@bhyexyieeiy Y Initrd 1 Hetyfiyin-1-bhel b digiofeHob s@]yr i di n-1 -
yl ] butyl carbamate as a light yellow oil. Part G Trifluoroacetic acid (160
m) was add over a period of 15 mnutes to a chilled (0) solution of the

material fromrBamflafine B0l £l eFPRRILNANS 26RAG Mooled R ba@R&lspGRioR s M Xt Ur €

was allowed to stir overm ht and then it was concentrated under reduced

pr e$&ur e S-chigye-4rhydionyré-mgilayl FaitrptlifopeiditbZonelé ) Lkt HIW@WEHWOL(SSOO m.) and
i chi or or e ik bR b S O SBa UEm, S UE TSR o8 1 264
conbi ned 489gamplp wasweided dhop edseo\Veter raigmesirbntyb4rkiatobutyigerbthan wesoncent r at ed
under re e r re to. praovi r Qi | ssolved in

i sopr opan%?e% %6% gﬁ?‘}% s 5a°t %r‘?’a‘cégﬁ |crc11te%%% ﬁ)awlerﬁ?%&pcﬁ?tﬁ %ndglr Bchloric acid
i n di et hydft euteheght ﬂmestohyhtsertelmremo@ec&ﬁldah)depmkmw z;ndabhieddueo the m xture.

The esul |tate was, i.s ed. b ati dvmth et her

and ri e(ff;"i ﬁgé ﬂ%’\)’é‘ﬁ’ Cé‘fdeéio(gld' i{/eerf R?témcaﬁfbfin ia Oggutyl\fa g) § of the

hydr ochl @h]odes-mttiyl Bhitioperidie gy edipratdtiineadfomatsi 4 Wackadil. d. The solid was
Part D

The crude product from Part C was combined with toluene (2 L), triethylamine
(25.4 mL), and dibenzylamine (35.5 mL) and heated at reflux for { hour. The reaction
20 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
provide 52 g of tert-butyl 4-{[2-chloro-6-(dibenzylamino)-3-methyl-3-nitropyridin-4-
25 yllamino } butylcarbamate as a light yellow oil.
Part E
Sodium borohydride (0.40 g, 10.6 mmol) was slowly added to a solution of
nickel(IT) chloride hexahydrate (0.70 g, 2.93 mmol) in methanol (75 mL). After 15
minutes a solution of rert-butyl 4-{ [2-chloro-6-(dibenzylamino)-3-methyl-5-nitropyridin-
30 4-yl}amino }butylcarbamate (3.25 g, 5.87 mmol) dissolved in a mixture of methanol (25
mL) and dichloromethane (20 mL) was added to the reaction mixture. Sodium

borohydride (0.93 g) was slowly added. After 30 minutes analysis by high performance
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di ssolved in water (200 nL), conbined wth sodium carbonate (15 g), and then
extracted wth dichloronethane (3 x 500 nlL). The conbi ned extracts were
dried over magnesium sulfate and then concentrated under redugm\{%uﬁssure
to provide 10.2 g of 1-(4 10

am nobut yl ) wl,Blghiivenzyl - 6- chl or o- 2- (et hoxynet hyl ) - 7- met I‘pﬁrﬂjsb"b/jsm_;dazo[4 5-
clpyridin-4-amne as a clear oil. Part H Under a nitrogen atnosphere,

anmoni um formate (13.7 g) was added to a m xture of 10% pal | adi um on carbon
(10 g) andqgl @%ﬁiatc(g?a?@y Flkated NR: MBLREG szsrc@ﬁ'igp el tThE'ré%@t%nlﬁas@.baﬁ&?' ved in a
m xture of "hot ethano 600 nL)_ and net hanol and then added to the
reaction HPSetdfeg ofithe st a&masﬁahqsw&h@%@ﬁ%%dTh% SfF‘éH“G)lafB‘b?Cﬂlf hours and
then al | qued0i G wddc ae%%dtﬁﬁmm% gﬁ%l%ﬁme@m@; ﬁﬁé}ad}cysm% i ndi cat ed
that the reaction was only about one conplete so catalyst (5 g) and
amroni um fibrareat & ;(asseg)hrv@hea plmﬁedlcagd ahhehcrpﬁgctiasmshndmmfé)lims heat ed at

refl for,. 4 hour xture 0 cool to anbient
tone at urstaftare R RS Thi FlaPalb P siERe Aoy s e 1) © T ter
ai d. The pioviders6caker zmsutyxmnechmd B-chRt B9 (dbdrayiahindr b el pyeillind- The

solvents were [mg’gved under go\%ced ressure to provide a clear oil. The
oi | was pHpaFipP carpamalReas & ighHPBR 8ttet hane (500 nL) and 10% sodi um

hydr oxi dep{2P0 mL). The aqueous |ayer was extracted wi th dichl oronet hane.
The conbi ned organic |ayers were dried over 25 magnesi um sul fate and then

concent rat ed uhdwhylpaimg s %Lb@%&ﬁdéeci ® ﬂ;ﬁhé\‘f‘ﬂé‘écﬁls iqp of fhenaterial from

4- b i n-4-
o D by S BARMEI al "aBhith ot M SRR B GORMARE' Compotnds |
t he. t abl edﬂoellommm ( mﬂelﬁdrveid adl@dﬂfga stnrvddmgh fomnéing he Bctmmt wrs dlloWérkto
appr opr | atg | SOCXANA Sndedude Skrio NP AAEE thel ol e PHine! WS RALALNT O 2
1-(4-am nfrlmmeki)se P:2(egytolii creyanid tchiplijle Wankdisy/ | Aftdd-lihoiucthe m[adt;di mikpye wei n- 4- anm ne

(23.5 ) r of or The test tube C an en placed on
170a 30 el R BT SR et iAo AR aSPRET Corditbdd
i5 under reduced pressure to provide rers-butyl 4-{[2-chloro-6-(dibenzylamino)-5-(2-

ethxoyacetylamino)-3-methylpyridin-4-yl]amino } butylcarbamate as a brown oil. The oil
was dissolved in pyridine (300 mL). Pyridine hydrochloride (40 g) was 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 concentrated under reduced pressure. The

20 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
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 tert-butyl 4-[6-chloro-4- - -

25 (dibenzyla.mjno)-2—(ethoxymethyl)-7—methy1»1H—irrﬁdazo[4,5-c]pyridin-1-
yl]butylcarbamate as a light yellow oil.
Part G

Trifluoroacetic acid (160 mL) was added over a period of 15 minutes to a chilled

(0°) solution of the material from Part F in dichloromethane (500 mL). The reaction

30 mixture was allowed to stir overnight and then it was concentrated under reduced pressure.
The residue was partitioned between dichloromethane (500 mL) and 10% sodium
hydroxide (500 mL). The base layer was extracted with dichloromethane (x 2). The
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shaker at anbient tenperature for 4 hours. The solvent was renoved by vacuum

centrifugation. The residue was purified by prep HPLC using tﬁ@;ﬁFFQHQ
descri bed above to provide the trifluoroacetate salt of the

conpound. The table bel ow shows the structure of the free base and the
observed ﬁﬁgﬁyrate mass (m+ H. NHZ NNNOM HHR Exanpl e RLAccurate Mass
(obs.) Nu 0% et hyl et hyl 363. 2528 1481, 1- di net hyl et RGTEY 18866
149but yl 377. 2674 150phenyl 397. 2359 151cycl ohexyl 403. 2818

152et hoxycarb | met hy I407 2393 1533-cyangphenyl 422. 2296

1543- et h ‘Té%‘ifgﬁ‘?c%% g @%S%Q&'Vi‘lbﬁéﬂwtﬁ tharpepncenirated under

1564- ( di : ; i 9
2 (0 B o) a1 BN sk

1603- (et handytber @mﬁqupwwyll mBof bshbydighloricigighin Higthykathay] Drshy? zder
1624- phen%g %I%Wzlsgﬁ)%@;ﬁ%d aré mrggtﬁljgy ITHQF&@IXI ﬁyblfea[}]ﬂt Shims lgc}igtgd by
5 filtration, washed with ether and dried in a vacuum oven at 80°C overnight to provide
11.25 g of the hydrochloride salt of the desired product as a white solid. The solid was
dissolved in water (200 mL), combined with sodium carbonate (15 g), and then extracted
with dichloromethane (3 x 500 mL). The combined extracts were dried over magnesium
sulfate and then concentrated under reduced pressure to provide 10.2 g of 1-(4-
i aminobutyl)-N,N-dibenzyl-6-chloro-2-(ethoxymethyl)-7-methyl- 1 H-imidazo[4,5-
cJpyridin-4-amine as a clear oil.
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
L5 dissolved in a mixture of hot ethanol {600 mlL.) and methano} (400 mL) and then added to
the reaction mixture. The reaction mixture was heated at reflux for 4 hours and then
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
20 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
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
25 magnesium sulfate and then concentrated under reduced pressure to provide 4.30 g of 1-
(4-aminobutyl)-2-(ethoxymethyl)-7-methyl- 1 H-imidazo[4,5-c]pyridin-4-amine as a clear
oil which partially solidified on standing.
Part I
The compounds in the table below were prepared using the following
30 method. The appropriate isocyanate (1.1 eq.) was added to a test tube containing a
solution of 1-(4-aminobutyl)-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-4-

amine (23.5 mg) in chloroform (5 mL). The test tube was capped and then placed on a
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1642- chl or ophenyl sul fonyl 495.1571 95 3 0 MAI 2006 5 10 15 WO 03/050119

PCT/ USO02/ 18284 Exanple 165 N '

(4-[4-am no- 2- (et hoxymet hyl') - 7-met hyl - | Hi m dazo[ 4, 5- c] pyri di nz My D6t yI } - N
N dinmethylurea Using the nethod of Exanples 147 - 164, dinet hyI car banyl

chl ori de waWoreedgisd with PCT/US02/18284

1- (4-am nobutyl) - 2- (et hoxynet hyl ) - 7-met hyl - I H i m dazo[ 4, 5-c] pyri di n- 4- am ne
to provide the desired conpound. The observed accurate nmass was 349. 2334.
Exanpl e ggt@@er at ambient temperature for 4 hours. The solvent was removed by vacuum

N- (4- 4 1-yl] butyl
}- §\I [ElR ?Q%a%oﬁeny cyc %%%@““FT e&xégpng t g%q{nﬁh &é} %gr#ﬁlc}%s {4]7 u Y
164, tr angrvddehbe pifpcdaopato p3il ofitieckeyisadaiompowals Tihe sabtedalomi shhws the

1-(4-am obut dazo[ 4, 5-c] pyri di n- 4-am ne
to provi %5‘ R Ofcfg%ﬁ% e%as%aﬁﬁ?%e&%g%rﬂgyﬁﬁégﬁgﬁw ate mass was 437.2668. 96
3 03VAY 2006 5 10 15 WO 03/050119 PCT/ US02/ 18284 Exanpl e 167

- (4- [ f~am-no-2-fethoxymet-hyl ) - Z-nmethyl -l Him-daze[4,5-c}pyridin-1-yl ] butyl
}-N met hyl - N-phenyl urea Usi Héa t he met hod of Exanpl es 147 - 164,
N- net hy| - N- phenyl car barmyINl { i %/\

Z N
R
i
H M
Example R; Accurate Mass (obs.)
Number

147 * l-methylethyl 363.2528
148 1,1-dimethylethyl 377.2666
145 butyl 377.2674
150 _ phenyl 397.2359
151 . cyclohexyl 403.2818
152 ethoxycarbonylmethy! 407.2393
153 3-cyanophenyl 422.2296
154 3-methoxyphenyl 427.2459
155 3-acetylphenyl 439.2463
156 4-(dimethylamino)phenyl 440.2787
157 3-(methylthio)phenyl 443.2259 )
158 4-trifluoromethylphenyl 465.2206
159 1-adamantyl 4553117
160 3-(ethoxycarbonylphenyl 469.2549

161 (1-naphthyl)ethyl 4752790
162 4-phenoxyphenyl 489.2589
163 4-methylphenyisulfonyl 475.2126
164 2-chtorophenylsulfonyl 495.1571
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was reacted with

1- (4-am nobutyl)-2-(ethoxynethyl)-7-nethyl-1Himdazo[ 4, 5-c] pyridin- 4-am ne
to provide the desired conmpound. The observed accurate nass vesy 0 AL 20E32.
Exanpl es 168 - 175 The conpounds in the table bel ow were prepare using the

et hod of 147 - 164. The appropriate isothiocyanate was reacted
with 1-(4- %aﬁ“éh%?% 2. PPTOP Y CTiusosass

(et hoxynet hyl )-7-met hyl -1 H i m dazo[4, 5-c] pyridin-4-amne to provide the
desired conpound. 97 3 0 MAY 2006 WO 03/ 050119 PCT/ US02/ 18284 NHZ N N N S
N H H Rl Exanpl e RlAccurate Mass (obs.) Nunber

1683- (di et hyI am no) pr opyl 450. 300 Exa6pphényl 413. 2129 1702-f ur oyl 431. 1870

L RSB S B S D L

HUMAN CELLS 5 An in vitro human maehieel! systemis used to assess cytoki ne
i nduction. Activity 1is based on the neasurenent of interferon and tunor
necrosis factor (a) (IFN and TNF2
' N
Y\O/\

Using the method of Examples 147 — 164, dimethylcarbamyl chloride was reacted
with 1-(4-am.in0butyl)—2—(ethoxymethyl)-?’—methyl-1H~imidazo[4,’5—c]pyridin-4—amine to
provide the desired compound. The observed accurate mass was 349.2334.

10
Example 166
N-{4-{4-amino-2-(ethoxymethyl)-7-methyl- 1 H-imidazo{4,5-c]pyridin-1-ylJoutyl }-N'-
[(1R,25)-2-phenylcyclopropyl]urea

NH,

N\ N
>/\o’\

15
Using the method of Examples 147 - 164, trans-2-phenylcyclopropy! isocyanate
was reacted with 1-(4-aminobutyl)-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-

4-amine to provide the desired compound. The observed accurate mass was 437.2668.
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respectively) secreted into culture nedia as described by Testerman et. al,
In "Cytokine Induction by the | munonodul ators I m quinod and S-27609",
Journal of Leukocyte Biology, 58, 365-372 (Septenber, 1995). Z@ Wkyomgt Cel |
Preparation for Culture Wole blood from heal thy human donors is collected
by veni punctfH®%FHES EDTA vacutainer tubes. Peripheral ht@ogsosmagnucl ear
cells (PBMC) are separated fromwhole blood by density gradient
centrifugation using Hist opaqueO%*(?a??! %! ood is diluted 1:1 wth Dul becco's
Phosphat e Buffered Saline (DPBS) 7s Bal anced Salts Sol ution 15 .
(HBSS) . Thﬁ’-Pﬁh@dﬁayer(eﬂhaxmtﬂgen-ﬂ@m@pmmw4,sw;@ﬁdmm} nor  HBSS and
98 3 0 MAY 2006 WD 03/050119 PCT/ USO2/ 18284 resuspended at x 106 cel |l s/ m
in RPM conpl ete. The PBMC suspEHSFYPhrwyigatied to 48 well flat bottom
sterile tissue culture plat esN(ggc:ostar, Canbri dge, MA or Becton D ckinson
Labware, Lincoln Park, NJ) co tail\pi ng an equal volunme of RPM conpl ete nedia
contai ni ng test conpound. 5‘\po Oty\d Prepar ati on The conpounds are _
sol ubilized in dinmethyl sul flex (DIQBO). The DMSO concentration shoul d not
exceed a final concentration of 1% for addition to the culture wells. The
compounds are generally tested at doncentrations ranging from 30-0.014 pM

| ncubation 10 The solution of test npaund i s added at 60 pMto the first

wel | containing RPM conpl ete and semi—él ‘ol d dilutions are made in the

welI's. The PBMC suspension is then adde¢— he wells in an equal vol une,
bringing the test conpound concentratiofis to"the desired range (30-0.014
PM .5 The final concentration of PBMC suspension is 2 x 106 cells/nL. The
pl ates are covered with sterile plastic lids, mxed gently and then

i ncubat ed 15 Ueng 8 mahddbf fsampleatd 737164 N-nzetidaNe phebploartidnoogl dgodenospher e.

2000 r provge e YhE-ARRRL IR L F R PR ARy F IR Al Croved

Wi th a sHemditesopodwdertbpydsaeicqmppetd. The observed accurate mass was 411.2532.

10 Examples 168 — 175
The compounds in the table below were prepare using the method of Examples 147
- 164. The appropriate isothiocyanate was reacted with 1-(4-aminobutyl)-2-
(ethoxymethyl)-7-methyl-1H-imidazo[4.5-c]pyridin-4-amine to provide the desired
compound.
15
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and tra
-30 to

by ELI SA and for tunor

Interfe
(a) con
from PB
in 25 p
using E
Al t erna
| mmunoa
Gai t her
ant i bod
expr ess
bel ow |

nsferred to sterile pol ypropyl ene tubes. Sanples are naintained at
-70C 20 until analysis. The sanples are analyzed for interferon (a)
necrosis factor (a) by ELISA or | GEN A3dayAY 2006
ron (a) and Tunor Necrosis Factor (a) Analysis by ELISA Interferon
Ce”tﬁ@%ﬁﬁﬂnkﬁ determ ned by ELI SA using a Human Mul ti-Species kit
L Bi onedi cal” Laboratories, New Brunswi ck, NJ. ResRGTEUS4¥E28ixpr essed
g/ mL. Tunor necrosis factor (a) (TNF) concentration is determ ned
FSAKTts—avartabtegfromBrosource tmtermattomals—Camari | | o, CA
fely, the TNF concenfr@atjon can be deternined by OrijgenR M Seri es
ssay and read on a ,aQaIyzer from | GEN Inteﬁnational,
sburg, MD. The i ¥ses a human 30 TNF captwre and detection
y pair from Bi osourc ternational, Camarillo, CA {Results are

ed in pg/n. 99 3 0 MAY ZQ0b WD 03/ 050119 PCT/ USC2/ 18284 The tabl e
sts the |l owest concentratign found to induce interferon and the

3

| owest concentration found to indu unor necrosis factor fior each
conmpound. A indicates that no induttipn,was seen at any of {the tested
concentfations. 5 Cytokine Induction i'h Human Cells Exanpl elowest Effective
20. 00460 BT04q. 010,37 40. 130, 37 50. 010, 12 GO-BIE: SRSy |
Number

168 3-(diethylamino)propyl 450.3007

169 phenyl 413.2129

170 3 furoyl 431.1870

171 2-morpholinoethyl 450.2653

172 4-methoxyphenyl 4432240

173 benzoyl 441.2090

174 1-adamantyl 471.2902

175 4-sulfamoylphenyl 492.1848

10

15

CYTOXINE INDUCTION IN HUMAN CELLS
An in vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon and tumor necrosis factor (&) (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 Histopaque®-1077. Blood is diluted 1:1
with Dulbecco’s Ph_osphate Buffered Saline (DPBS) or Hank’s Balanced Salts Solution
(HBSS). The PBMC layer is collected and washed twice with DPBS or HBSS and
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80. 0410 16 1730 18** 191030 2030 21 22 23 241030 25*3.33 263030 27* 28 29**
30 100 3 0 MAY 200b WD 03/050119 PCT/ US02/ 18284 Cytoki ne I nduction in Hunman
Cel | s Exanpl eLowest Effective Concentration (pM Nunberl nt erfegg%%
Necrosis Factor 31 32 333.333.33 34*k 353.3330 361.1130 383. 3330. . 3310

WO 03/050119 PCT/US02/18284

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.

5 Compound Preparation

The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO

concentration should not exceed a final concentration of 1% for addition to the culture
wells. The compounds are generally tested at concentrations ranging from 30-0.014 uM.
Incubation

10 The solution of test compound is added at 60 uM 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°
cellssmL. The plétes are covered with sterile plastic lids, mixed gently and then incubated

15 for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.
Sepacation

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

20 until analysis. The samples are analyzed for interferon (&) by ELISA and for tumor
necrosis factor (o) by ELISA or IGEN Assay
Interferon (o) and Tumor Necrosis Factor (¢) 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
25 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 International, Gaithersburg, MD. The immunoassay uses a human
30 TNF capture and detection antibody pair from Biosource International, Camartlio, CA.

Results are expressed in pg/ml.
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403. 33 411030 421010 430.04110 443.3310 453.3310 463.3310 47 48 493. 3330
500. 373. 33 513. 3310 520. 373. 33 530.373.33 541.113. 33 553. 3310 56%{%@ 33
570.371. 11 580.373.33 591.1110 101 3 0 MAY 2006 WO 03/ 050119 Hd¥/ ﬁ18284
Cyt oki ne I nduction in Human Cel |l s Exanpl eLowest Effective Concentration (pM

N I i F .371.11 610.371.12 620.371.11
638?8&42???{/859&3-er Necrosi s Factor 600.3 610. 3 PCTIUSOZ(!)"Q?;N

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

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

i Cytokine Induction in Human Cells
Example Lowest Effective Concentration (uM)
Number Interferon Tumor Ne(-:rosis 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
16 * ES
17 30 *
18 * *
19 10 30
20 - 30 *
21 *® *
22 * *
73 * * ’
24 10 30
25 * 3.33
26 30 30
2’7 % *
28 * *
30 * *
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640.371.11 650.371.11 661.1110 671.113. 33 680.371. 11 693.33 7010 710. 373 33
720.371.11 730.121.11 740.371. 11 The present invention has been descrj

with reference to several enbodinments 5 thereof. The foregoi ng?scﬂeMﬂl B
description and exanpl es have been provided for clarity of understanding
only, and nYORAEssary lintations are to be understooddarhsoefstam |t

wi Il be apparent to those skilled in the art that many changes can be made
to the described enhodinents without departing fromthe spirit and scope of

the invention. Thus, the f%sé@ipeebﬁuqnhemhhm@mﬁl@h shoul d not beg linmted to
ot ©arer by PR Paronage. of EHE O A T 05 s 0 oy 005
CLAI M5 1. Ajcavpoikend jof the Iherfeisha (1) : |5 when®iNecdsisFaabkyl gne or
al kenyl ene; -Y—is f‘ﬂ —or—CS- T | s—NRB~— - NR6~-CO-——-NR6-SER2-; or -NR7-;
R, 1s aryl, ihet élloaryl, het erocycl yl, al |<y| or 10 af kenyl , each of which may
be unsubsti futed,;or gubstituted by one of nore substituents i|ndependently
selected framthe grdup consisting of -alkyl: -alkenyl;

33 3.33 3.33

34 * Lk

35 3.33 30

36 1.11 30

38 3.33 30

39 3.33 10

40 3.33 *

41 10 - 30

42 10 10

43 0.041 10

44 3.33 10

45 333 10

46 3.33 10

47 * *

48 * ¥

49 333 30

50 0.37 3.33

51 333 10

52 0.37 3.33

53 0.37 3.33

54 1.11 3.33

55 3.33 _ 10

56 1.11 333

57 0.37 1.11

58 0.37 3.33

59 1.11 10
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-aryl; 15 -heteroaryl; -heterocycly]; -substituted cycloal kyl;

-substituted aryl; -substituted heteroaryl; 20 substituted heterocyclyl;
-0-al kyl; -0-(alkyl)0-1,-aryl; -0-(alkyl)o_,-substituted aryl3Q MAY 200
-O(alkyl)o.1l-heteroaryl; 25 -O(al kyl)o.)-substituted heteroaryl;
- 0- (al kyl ) owb-B3gtmiocyclyl; -O(alkyl)o.,-substituted heterocyclyl; 103 3 0
MAY 2006 5 10 15 20 25 30 -000H, -CO O al kyl; -CO al kyl ;PCTAB(ID%es42 - al kyl ;
-S(0o0-2 -(al kyl)o-i -aryl; -S(0Oo.2-(alkyl)o.1l-substituted aryl; -S(Oo_z
-(al kyl)o-jfFheteroarylT - e dnducBok% Hutian CeppoStTtuted—etar oar yl ;
~5(0 0 2 -(plkyl)o. . -het AR Hitan Cefls |
Example Lowest Effective Concentration (uM) -
Number Interferon Tumor Necrosis Factor

60 0.37 [.11

61 0.37 L.11

62 0.37 1.11

63 0.014 1.11

64 0.37 1.11

65 0.37 1.11

60 1.11 10

67 1.11 3.33

68 0.37 1.1t

69 3.33 *

70 10 *

71 0.37 3.33

72 0.37 1.11

73 0.12 1.11

74 0.37 1.11

The present invention has been described with reference to several embodiments
5 thereof. The foregoing detailed description and examples have been provided for clarity
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
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

10 structures described herein, but rather by the language of the claims that follow.
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-S(0o0.2-(alkyl)o_,-substituted heterocyclyl;
-(alkyl)o.1-NR6-CO- O al kyl; -(alkyl)o. i -NR6-CO al kyl;
-(al kyl)o_i-NR6-CO substituted aryl;
- (al kyl)o., - NR6- CO substit ut ed FEMaY 88k yI ;

-NR6- CO- aryl ;
- (al kyl ) o-r NR6- CO het er oaryl ;

-P(O (Gal kyl') 2;
- CO hal oal koxy;

and heterocyclyl,
- hydr ogen;

10

15

20

25

-al kyl ;

R2 is selecte

- hal ogen; -hal oal kyl; -hal oal koxy;
-N®2; -CN;, -OH, -SH, and-in the case of al kyl, al kenyl,
t he group consisting of:

104 3 0 MAY 2006 5 10 15 20 25 30 -al kenyl;

1. A compound of the formula (I):

wherein

NH,

X 1s alkylene or alkenylene;
Y 15 ~CO~ or -CS—;

Z is -NRg—; -NR-CO-; -NRg-SO4-; or -NR7-;
R, is aryl, heteroaryl, heterocyclyl, alkyl or

-(alkyl)o-,- N(R6)2;

-(alkyl)o_j

- CO hal oal kyl ;

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-(alkylg.i-aryl;
-O-(alkylg.1-substituted aryl;
-O-(alkyl)o.;-heteroaryl;
-O-(alkyl)p.;-substituted heteroaryl,
-O-(alkyl)o.1-heterocyclyl,
-O‘(alkyl)o.]-substituted heterocyelyl;
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-aryl;

-al kyl - O al kyl ;
al kenyl ;

-substituted aryl; -heteroaryl; -substituted heteroaryl;
-al kyl -S-al kyl; -alkyl-Oaryl; -alkyl-Saryl: -alkyl-O
-al kyl -S- al kenyl; and -al kyl or al kenyl substituted E)M[@éor

y n;

nore substituents selected fromthe group consisting of -OH 5

-N(R®6) 2;

al kyl ;

het er oaryl ;

110

15

20

25

30

- CO N(R®) 2;
-NR6- CS- Ci a0 al kyl ;

-CS-N(R6)2; -S-N(R6)2; -NR6-CO-Gi. o alkyl;

-NR6- S02-Ciao alkyl; -COCl-l1o alkyl; -COOC1_10
-substituted aryl; -heteroaryl; -substituted
-heterocyclyl; -substituted heterocyclyl; -COaryl;
-COOH;
-CO-O-alkyl;
-CQO-alkyl;

-5(0)o-2 -alkyl;

-S(O).o ~{alkyl)g.1-aryl;

-S(0)p.2 (alky))p.)-substituted aryl;
-S(O).z ~(alkyl)o.1-heteroaryl;

-S(0)¢.2 —(alkyl)o.)-substituted heteroaryl;
-S(0)o.2~(alkyl)e.1-heterocyclyl;

-S(0)g.2 ~(alkyl)e.1-substituted heterocyclyl;
-(alkyl)o.1- N(Re)2;
-(alkyl)p.-INR¢-CO-O-alkyl;
-(alkyl}o.1-NRg-CO-alkyl;
-(alkyl}.;-NRg-CO-aryl;
-(alkyl)p.1-NR¢-CO-substituted ary];
-(alkyl)o.;-NRg-CO-heteroaryl;
-(alkylo.)-NR¢-CO-substituted heteroaryl;
-P(O)(Oalkyl)s;

-Na;

-halogen;

-haloalkyl,

-haloalkoxy;

-CO-haloalkyl,

-CO-haloalkoxy;

-NO»;

-SH; and 1n the case of alky], alkenyl, and heterocyclyl, oxo;
R is selected from the group consisting of:

-hydrogen;
-alkyl;
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105 3 0 MAY 2006 -CO- (substituted aryl); -CO heteroaryl; and

-CO (substituted heteroaryl); R3 and R4 are independently selected fromthe
group consisting of 5 hydrogen, alkyl, alkenyl, hal ogen, al koxy, am no,

al kyl ami no, dialkylanino and alkylthio; R5 joins with X to form a3 Mg Wbt
contains one or two hetero atons; with the proviso that when Z is -NR6-CO,
-NR6- SO2-, or -NR7-, then R5 can also be Hor Cl -1 o alkyl; 10 each R6 is

i ndependently H or Cl-10 alkyl; R7 is Cl1.10 alkyl which is interrupted by a
het eroatom or when RI is alkyl, R7 and RI can join to forma ring; or a
pharmaceutically acceptable salt thereof. 15 2. A conpound or salt of claim
| wherein Yis -CO. 3. A-gweemgund or salt of claiml| wherein Yis -CS. 4.
A conpound or salt of claim?2 or 3 wherein R2 is H, alkyl, or aryl-0-alkyl.
20 5. A conpound or salt of3¥:aim4 wherein R is alkyl, aryl, or
substituted aryl. 6. A conp@ufgie@bndalt of claim1l wherein X is -(CH2)2-4-.
25 7. A conpound or salt of claiml wherein Rl and R7 join to forma ring.
8. A conpound or salt of cHeterparyldherein R6 is hydrogen. 9. A conpound or
salt of .claiml wherein R3_ : inedependently H or alley], 30 10. A
corrpouncszl selected fromthe %?gt&?%ggét%c’sa%ng of: 3 0 MAY 7006 N-

(4-[4-am no- 2- (et hoxynet hylalk@a-Oreikyyl - | H-imdazo [4,5-c]pyridin-I-

yl ] butyl } nor phol i n-4-yl carb gl .. N [4-(4-am no-6, 7-di met hyl - |
H-i m dazo[ 4, 5-c] pyri di n-1 y@?ﬁ[ﬂ ?Tlr’mr phol i n- 4-
-alkyl-O-aryl;

-alkyl-S-aryl:
10 -alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
15 -halogen;
-N(Re)2;
-CO-N(Re)2;
-CS-N(Re)z;
-SO2-N(Re)2;
20 -NRs-CO-Cy.p0 alkyl;
-NRs-CS-Cy.1p alkyl;
-NRg- SO2-Ci.1q alkyl;
-CO-Cy.1p alkyl;
-CO-0-Cy.pp alkyl;
25 -N3;
-aryl;
-substituted aryl;
-heteroaryl,
-substituted heteroaryl,
30 -heterocyclyl;
-substituted heterocyclyl;
-CO-aryl;
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yl car boxam de; 5 2-(ethoxynethyl)-6,7-dinethyl-I1-{2-[]
- (nor phol i n-4-yl carbonyl ) piperidin-4-yl]ethyl}- 1 Himd a zo [4,5 -c]p yri

di.n-4-amne; N-[3-(4-anmi no-2,6,7-trinethyl-I 70 MAY 7006
H i m dazo[ 4, 5-c] pyridi n-1 -yl ) propyl ] norphol i n-4- vyl car boxam de;
N-{3-[ 4- am no- 2- (et hoxynet hyl ) -6, 7-dnnet hyl -1 Hi m dazo[ 4, 5-c] pyridin-1 - 10

yl ] propyl ) nor phol i n- 4-yl car boxam de;

N-{2-[ 4- am no- 2- (et hoxynet hyl )-6, 7-di met hy] - | H-i m dazo[ 4, 5-e] pyridin-1-yl J-]
, 1- dimet hyl ethyl)-N -phenyl ur

(2- [ 4- ani no- 2- (et hoxynet hyi ) -6; goé%%?wﬂarfl)a

H i m dazo[ 4,5-c]pyridin-l-yl]- Lcé_-hegfdm hyket hyl ) nor phol i n-4-yl car boxam de;

15

N-[ 2- (4- ami no- 2, 6 7-timethyl -1 }-C(a-tﬁm’;tamt[:dhﬁeuo}myml di n-1-yl)ethyl ] norpholin-4

- yl car boxam de; ni dazo[4,5-c ridin-|

_yly) but y] JX_ 3- (1 net héilgeatnﬂsg] amlggdpencgsnﬁe se}éeted iy- om J(’helgrou% anﬁ:s?mg]oP yrid

1-[ 4- (4- anhno- 6, Hydebgmtdm{y) -altenyNhalegeq] Akdxy Cdinb, ltylarhino, \iallBinfnb 24 (1, |

di nret hyl et hyl )urea; 20

1- [ 4- (4- ami no- 6, %X ﬂi%thyl -l Himdazo[ 4, 5-c]pyridin-1l-yl)butyl]-3-butyl urea;

iLyI[ ?bfj?yﬁjm- g?pﬁeZyFIuF% 6IQl)ns bich Bt o o7 B gt ohiRMSs 'o8L Br o hetero atoms; with

1-[ 4- ( 4 arri mejaﬁqvﬁodha‘rmﬂayz-ii BRR ACO0220RASO;-cdrp)RL-(Ithen RBx vdn) 4t bl o8- cycl ohexyl
ur ea; amno- 6, 7-di net hyl -1
Him dazo[4 BLUE]kéignl din-1-yl)butyl]-3-(3-cyanophenyl)urea,

| -[4- (14- am no-6, 7-di r@glmlshﬁgbéﬂdbﬁ@z}%ﬂcgog MI’I din-1-yl)butyl]-3-(3- 25
met hoxyphenyl )urea; 1-[4-(4-am no I meth H i m dazo[ 4, 5-c] pyri di n- |

-), D butyl]-3-[(1R*, 215*1} C2ro aﬂ@éwbmhwn@pump@/g)] uhaderoatom(o wheeRyisphihy| ) - 3.
-[4-(4-am n I di dazo [4,5-c]pyridin-1-yl)butyl]urea;
1- [ 4- (4- amgbg%d é&”ﬁ%ﬁ %Waﬂ”km dazo [4,5-e]pyridin-1-yl)butyl]-3-[4 30
(di met hyl am no) phenyldr ulpﬁama&@mcsaly&cbdﬁéb&(b%thereof.
1-[4-(4-am no-6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyridin-I -yl)butyl]-3-[3-
(met hyl t hi o) phenyl ] urea,;
15 2. A compound or salt of claxm 1 wherein Y is—CO~.

3. A compound or salt of cleim 1 wherein Y is ~CS—,

4, A compound or salt of claim?2 or 3 wherein R; is H, alkyl, or aryl-O-alkyl.

B 5. A compound or salt of claim 4 wherein R, is alkyl, aryl, or substituted aryl,

6. A compound or salt of claim 1 wherein X is —(CHz)s4—.
25 7. A compound or salt of claim 1 wherein R, and R; join to form a ring.

8. A con{pound or salt of claim 1 wherein Rg is hydrogen.

9. A compound or salt of claim 1 wherein Rj and Ry are independently H or alkyl,
30

10. A compound selected from the group consisting of:
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1-[4-(4-am no-6, 7-di met hyl - 1Him dazo[ 4, 5-c]pyridin-1-yl)butyl]-3-(2,4- dim
et hox 'yphen yl)urea; 5
N-({{4-(4-am.no-6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-1 - yI)butyjthmrzgnB

carbon yl)benzenesul fbnam de; N ({ [4-(4-am no-6,7-dinmethyl- | H1mdazo [4,
5-c]pyri din- | -yl)butyl] am no) carbonyl)-4- methylb enzenesul fonam d e;
N({ [4-(4-am no-6, 7-dinethyl- | Himdazo [4,5-c]pyridin- | -y])butyl]

am no} carbonyl)-4- 10 chl orobenzenesul f onam de;

1-[ 4- (4- am RQ0r4654 7.1 Bt - g 1, B B di p-| -yl )butyl]-3-nmethylthio
aroa 1[4 R O TR R S g

| - 3[/I ) ?ut yl ]y]&W@mgiphhlﬁ19411}zﬁﬁboxami§e; ] g I b N (
1-[4-(4-am no-6, 7- di yl -| H.im dazo[ 4, 5-c].pyr.i di n- -yl )butyl]-3-(2
phenyl et hyl gﬁﬁﬂfkﬂfl’é%??&%%sn%l)ﬂ[1&(@@&&%@}@ 181 et Impr ;lﬁi%azo [ 4,

S-c] pyridi ngdibaddmiBlt yl 1 -3-(4- methox yph enyl)thi ourea;

1-[4-(4-am ?10- 2- et hoXxymet hyl -6-nethyl -1 Himidazo [4,5 -c]pyridin-1-yl)buty]

} -3-( 13 ma'E hﬂdthd}.’rmie)hygefal—dﬂme[ﬂ;%%-(l 4{-2;%{511(nm:zﬂeht-hqi«.wc’}mhﬂwgpelﬁidhﬁl-:y%]éthyl}-

H i m dazo[ 4,,5-¢ ri.din-J- ut -3-(1,1- 20 dinet et urea; |

-[ 4- (4- ani nb’ff*é%‘{aﬁ‘}c/{%@yﬁgﬁﬂ%%%yJ -1 Him dazo[ 4, 5-c] );;yri d?/n- |-yl )butyll-3-
butyl urea, ﬂ;ﬁa-ﬁtﬂaﬂﬁm,a@qﬁmeﬂm pmiiﬁmdfayd[4,§:cwihmtT-&l)pr%pynmozpholm—at-

H i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-3- phenylurea; "2
{3-[ 4- (4- anylpsboxagidmxynet hyl - 6- net hyl - | Hi mi dazo[ 4, 5- c¢] pyri din-1 -

114" (o RO GRS e ebl 1 SR han timidonafhs-gowidisd: g1 -1

-yl ) budyl ] - Birh Spyl pyapbginehyljrboeaidel - [ 4- (4- am no- 2- et hoxynet hyl - 6-met hyl - 1

R a0 T T R e b S e dinetby 1 Heimnidazo(d,-clpyridin-1-y1)-1,1-

- (3-acetyl phige )eﬂgd:{_. +.151fgn?mdao- 2- et hoxynet hyl - 6- net hyl - |

F+im dazol S 4-%¥11rirlloqil2-r(:ﬂlolxy;nc%{lly})-bﬁlj'%-gllilrr!cltjhrylei?f;{-ir]ﬁ?d%zo[4,5-c]pyn'din-}-yl]-l,l-
dimethylethyl}morpholin-4-ylcarboxamide;

15 N-[2-(4-amino-2,6,7-trimethyl-1 A~imidazo[4,5-c]pyridin-1-yl)ethyl jmorpholin-4-
yicarboxamide; 7
1-[4-(4-amino-6,7-dimethyl-14-imidazo[4,5-c]pyridin-1-yl)butyl}-3-(1-methylethyurea;
1-[4-(4-aminc-6,7-dimethyl-1 H-imidazo[4,5-clpyridin-1-yl)butyl}-3-(1,1-
dimethylethyl)urea; |

20 1-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-butylurea;
1-[4~(4-amino-6,7-dimethyl-1 H-imidazo[4,5-¢]pyridin-1-yl}butyl|-3-phenylurea;
1-[4-(4-amino—6,7-dimcthy1-lH—imidazo[4,5-c]pyridin~l-yi)bulyi]—B-cyc]ohexylurea;
1-[4- (4-amh10-6,7-dimcthy§-lH—imidazo[4,5 -¢]pyridin-1-yD)butyl]-3-(3-cyanophenyljurea;
1-{4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-¢]pyridin-1-yDbutyl}-3-(3-

25 methoxyphenyDureg; _ | |
1—[4-(4-amino-6,7—dime1hyl-lH—imidazo[dl,s-c]pyridin-1-yl)butyl]-B-[(IR*,ZS*)—Z-
phenyleyclopropyllurea;
1-(3-acetylphenyl)-3-[4-(4-aminc-6,7-dimethyl- 1 H-imidazo[4,5-cIpyridin-1-yl)butyl]ures;
1-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yI)butyl]-3-[4-

30 (dimethylamino)phenyljurea;
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3 0 MAY 200b

1- [ 4- (4- ani no- 2- et hoxynet hyl - 6- et hyl - | Hi mi dazo[ 4, 5- ¢] pyri di n-1

-yl )butyl]-3-[4- (dimethylam no)phenyl]urea;

1 [ 4- (4-ami no- 2- et hoxynet hyl - 6- et hyl - 7.0 MAY 1[][;5
| Himdazo[4,5-c]pyridin-1-yl)butyl]-3-[3- (methylthi o)ph enyl 9ur
1-[4- (4-am no- 2- et hox) nnet hyl -6-net hyl -1 Him dazo[ 4, 5-c] pyri din-

I yl)butyl]-3-(2,4- dimethoxyphenyl)urea,;

N-[ ({4-[4-am no-2- (et hoxynet hyl )-6-nethyl -l Himdazo[ 4, 5-c] pyridin-I-
y]] butyl} am no)carbonyl | benzenesul fonam de; N[ ({4- [ 4-am no-2-(etho
xymet hyl ) - 6-1ABt(Aymind 6 F-dimedalz b fis]dBzo 4,5-qhpyyidin- tyhbutyl ]-Be[ 3-
yl ] but yl )am no 4- et hyl benzenesul f onam de;

1-[ 4- (4- ani %‘E}E%@S&H@[MF-G met hyl - 1Hi mi dazo[ 4, 5-c¢] pyri di n- |
-yl)butyl]-3- [4rmtahm|1d~6”7€dzlﬂhe@y1 1H-imidazo(4,5-cIpyridin-1-yl)butyl]-3-(2,4-
1 [4-(4-am no- 2- et hoxyrret hyl - 6- net hyl - 1H- i m dazol[ 4, 5-c] pyri di n-1
-yl )butyl]- :§hm?5h‘é?ﬁ§? $hi8ifrea; 15
11 4- (4 arm orga. el BoKIES. ta»ﬁka}@qrmtmahaszmpgmhel 5-c]pyridin-1-yl)butyl]-3
-(2- furoyl)t |ourea -[4-(4-"am no- 2 hoxyfret hyl - 6- net hyl - 1H-i m dazo
[4,5-c]pyri d/ﬂ)hutbfl]wlyﬂbmaybqlw bgrzenggiémgiidst hyl )t hi our ea;
1-[4-(4-am z
y1) butyl ] f}gz{% 1 %%Yﬁg%ﬁ;é% ﬁ)ﬂﬁﬁ ﬁf}’ of4, i ;fpgﬂénﬁal Wby Tafl PN EAtlb A 4-
{2-[ 4- am nondf@bdnosnesdfdnyinjdet, 7- di methyl -1 Him dazo[4 5-c] pyridin- |
-yl Jethyl} net hyl et h i ne-
(514 an no SR BRI b8 B iep -2 m%blfl RS epgerar.
-yl Jethyl} -ch}ordbbnzeiaesuﬁbﬁﬁﬁlhyl et hyl ) pi peri di ne- - car boxami de; 25
4-{2- [4 amno 2 (ethox t;{ % 6, 7-di net hyl - 1H-| md ? 4, 5- clpyrldln | -yl]et
hyl } - but ))I' |- @mx@ﬁﬁ dupqe 1y }Iﬁw%&ﬁijgs cApyridin- 1 yl)buty -methylthidurea;
{2-1

4 ani no-12( thﬁ%&@@tdﬁﬁ%ﬂa 1611?- ﬂld@% DYl ghyridin-1-yl)butyl]-3-phenylthi
H-i m dazol 4, 5[ c(]aa in-1- / %ﬂym I'p ye)rllJ yc]1I| npe-ellly-(]:ce)aurr%aoxam de; 4-

{2-[ 4- ani no-12[4((étahmtfyﬁﬁt¢|1}ﬂbt)h¥161Hgmdﬁ‘éft M’rdp}iﬂdmﬁ dﬁh@m 392¢] pyridin-1-yl]ethy
'} -N 30 c&%rp}he%%ﬂtﬁogr%g; di ne-1-car boxam de;

15 1-[4-(4-amino-6,7-dimethyl- 1 H-1midazo[4,5-c]pyridin-1-ylbutyl]-3-(4-
methoxyphenyl)thiourea;
1-[4-(4-amino-2-ethoxymethyl-6-methyl- 1 H-imidazo[4,5-c]pyridin- 1 -yl)butyi]-3-(1-
methylethylurea;
1-[4-(4-amino-2-ethox ymethyl-6-methyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-(1,1-

20 dimethylethylurea;
1-[4-(4-amino-2-ethox ymethyl-6-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-
butylurea;
1-[4-(4-amino-2-ethoxymethyl-6-methyl-1H-imidazo[4,5-clpyridin-1-yl)butyl]-3-
phenylurea;

25 {3-[4-(4-amiino-2-ethox ymethyl-6-methyl-1H-imidazo{4,5-c]pyridin-1-
yibutyljureido} acetic acid ethyl ester,
1-[4-(4-amino-2-ethoxymethyl-6-methyl- 1 H-imidazof{4,5-c]pyridin-1-yl)butyl}-3-(3-
cyanophenylurea;
1-[4-(4-amino-2-ethoxymethyl-6-methyl-1 H-imidazo[4,5-¢]pyridin-1-yl)butyl]-3

30 [(1R*,258*}-2-phenylcyclopropyl]urea;
1-(3-acetylphenyl)-3-[4-(4-amino-2-ethox ymethyl-6-methyl- IH-xmldazo[tl 5-cjpyridin-1-
yhbutylurea;
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et hyl

N-[(4-{2-[4-am no-2- (et hoxynet hyl)-6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyri di n-1 -
ylJethyl} piperidin- I-yl)carbonyl]glycinate; 109 3 0 MAY Nob 43 ( MAY 2006
{2-[ 4-am no- 2- (et hoxynet hyl ) -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-I-yl]ethy
| }-N- (3-cyanophenyl ) pi peri di ne-1 -carboxam de; 4-

{2-] 4-am no- 2- (et hoxynet hyl ) -6, 7-di net hyl - 1H-i m dazo[ 4, 5-c] pyridin-1-yl]
ethyl} -N (3-nethoxyphenyl)piperi dine- | -carboxam de; 5

4-{2-[ 4-am no-2- (et hoxymet hyl )-6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyridin-I-yl]et
hyl}-N- [(1 R+, 2S*)-2-phenyl cycl opropyl ] pi peri di ne- |-carboxam de;

N-(3- acetylp[m(mlimé 22- étBoMxe@mmqnah{]atfhmﬁyxﬁ@t[mic i D TBktiy.3-[4-

| Himdazo[4,5- c]pyridin-l-ylTethyl) piperidine-1-carboxarnide; 4-

{2-] 4-am no(dznﬁ(thrlh@wmewl wew, 7-di met hyl -1 H-i nmi dazo

[4,5-c]pyri Q. g .

[ 4- (di net hyfgﬂg no’%pﬁhzé}ﬁ#’%ﬂ’gg}y}gﬂﬁh 1(l:rjralr1 18?%3 27 C]py{fdm 1-yDbutyl]-3-3

{ 2- [ 4- am non@iathiophenelltrgd;) - 6, 7-di met hyl - 1H-i m dazo[4 5-c]pyridin-I-yl]ethy
1}-N L perl

{2-[ 4- 3mi noﬂg' -%1}3]18)%%) Q‘F %{’jel”% “&etﬁ)éqﬁ{/imiﬁ‘“f‘w [i‘zl"%y@'i PR 1-y1 T et hy
1)-N- net hy&ﬁéﬂmhmhp}omwl di ne- - car boxami de;

4-{2-[4- amn et hoxynet hyl ) -6, h c]pyridin-1-yl]et
hyl }- N- Mfﬂﬁrlét%wgféﬂsthwfgﬁﬂpvé}é e # lnecg%@ﬁg%bf[édl B[ (4-

{2-]4- am noy1?ou(ﬁ§m&ﬁ%hyﬁ}beﬁzeﬁemmnwé 1 Hinmdazo [4 5-c]pyridin- | -
ylJethyl) piperidin- -y car bony ]%benzenesul fonam de; N-[(4-

{ 2- [ 4- am noV2({Fdrronyert(Aypymestind sty Z-imidazplih Dalpsidin-15- ¢] pyri di n-1- 20
yl ] et:hyl) enesul f onam de; 4-

{2-14 Hgm ng‘flg’?‘zyl “ﬂnl’ °¥lj"1"‘?ﬂ§ Qwﬂébeﬁzgrﬁg‘ﬁﬁ’%ﬁ%m dazo [4,5-c]pyridin- | -yl]
ethyl } -NI- b%(éémmyﬂoﬂ ethoxgmiethyil- 6rrnehyl+1H~nmdaa01b4 & cipyridine! -giybutplé-3-

N[(4-{2-]4- aﬁnfﬁ?our 1gethoxymethyl) 6, 7-di met hy] -1 Hi m dazo[ 4, 5-c] pyridin-1 -
yl']ethyl} pi pe?’ yl) carbonot hi oyl ] - 2-furarni de; 25

4-{2-[ 4- am h{s- %élﬁﬁlb@(&hﬁ}h}dﬂ)yl-ﬁ-rﬁetﬁylrﬁé{ hyidazo[4,5-¢]pyridin-1-yl)butyl]-3-

-1 Himdazo[4, 5 hh%rldln 1-ylJethyl}-N- (2- phenylethyl)p| peridi ne- |
_car bot hi 0aMEHEMAECES 1 4_ami no- 2- (et hoxynet hy] ) - 6, 7- di met hyl - | H-i mi dazo

[ 4, 5- gkpyr i gdif¢d-aminbleEtBdstpmettNI-6-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-(2-
furoyl)thiourea; '
1-[4-(4-amino-2-ethoxymethyl-6-methyl- 1 H-imidazo[4,5-¢]pyridin-1-yDbutyl]-3-(2-
phenylethyl)thioures;
1-[4-(4-amino-2-ethox ymethyl-6-methyl-1H-imidazo[4,5-c]pyndin-1-yl)butyl]-3-(4-

20 methoxyphenyl)thiourea;
4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-intidazo[4,5-c]pyridin-1-yllethyl } -N-
(1-methylethyl)pipendine-1-carboxamide;
4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl]ethyl} -N-
(1,1-dimethylethyl)piperidine-1-carboxamide;
25 4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-1-ylJethyl}-N-
butylpiperidine-1-carboxamide;
4-{2-[4-amino-2-(ethoxymethyl}-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yllethyl } -N-
phenylpiperidine-1-carboxamide;
4-{2-[4-amino-2-{ethox ymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-¢]pyridin-1-yl)ethyl } -N-
30 cyclohexylpiperidine-1-carboxamide,
ethyl N-[(4- {2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl}ethyl}piperidin-1—yl)carbonyl]glycinate;
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(4- met hoxyphenyl ) pi peri di ne- | -carbothi oam de;
1-[3-(4-amno-2,6, 7-trinethyl -1 Himdazo[4,5-c]pyridin- |-yl)propyl]-3-(l
30 net hyl ethyl)urea; | 0 MAY 2006
[3-(4-amino-2,6, 7-trinethyl - 1H i ni dazo[ 4, 5-c] pyri di n- | 301
yl ) propyl]-3-butyl urea;
-[3-(4-am no-2,6, 7-trinmethyl -1H i m dazo[ 4, 5-c] pyri di n- |
yl ) propyl]-3-phenylurea; 110 3 0 MAY 200&
-[3-(4-amno-2,6,7-trinmethyl -1 Himdazo[ 4, 5-c] pyridin-|
yl ) propyl]-3-cycl ohexyl urea;
3- [ 3- ( 4- an¥n@-[3;hide-Dr(Etvet jnydth -6 17 rind eth of W -onchqf 4.6 dimaitinyl -yetoplyiN-ur ei do} a
etic acid _ethyl ester, |.-[3-(4-am.no-2,6,7-trinethyl-

i mi dazo[ A,f'BY%‘]’?}WP’ﬁP’ﬁgnqmi-'%c%%’PWHT’- 3-(3- 5 cyanophenyl)urea;
1- [ 3- (4- ani o2 4Gnfind-Di(EBEMNhethyI s rand & ol By nighay s s Eiridir- VA enepw-1 - 3- ( 3-
nmet hoxyphenyl ﬁr ea; n1- [(3-,(?an‘i )Lj(;b 2, é], 7_-?ri nmet hyal%é{ ﬂ%% cﬁizlgﬂ4, g?c] pyri
din- |-yl ) plopipipxwiepyipipging L-parbgyaangd: cycl opr opyl ) urea; 110 o
1- §, |3) g&gm ]Htl]@é“%ﬁ';a}ﬁiﬁa-b%e&é‘iﬁﬂétﬂﬁ)-&v%%eﬁq{/]'- TRtz di s B anel gnanglh sy i di n-|
1-[3-(4-am rh(dRZ,Qéfyzmhblumm;dp;%ﬂ]piMMK@!4a1591ﬂnp’9¢;i di n-1-yl)propyl]-3-[4-

di et hyl am h I 1= 3:(4;am nQ-2, 6, 7-1ri yl-1 Himd
L4, 5-c by A RS ub R a2 R P S o3 922
- [ 3- (4- am p@yddh Ly éthmehipyh diddH icarbehangfid, 5-c] pyridin-1-yl) propyl]-|
-methyl -1 - phenyl urea; . .. ..
- [ 3- ( 4- ani Hot2l gmpneZi (FReRyTethy-Pritdiasibyal inidatal faiaipyrdin-1-yljethyl}-N-
| | 1di ylagHi 1¥ihd-WeeBox :
(%ngﬂ L-r[r?}\(g%gﬂjgl %?@?@ﬁ@?éﬂ(}%ﬁ E{nﬁggz%ggﬁ’_& cl]pyridin-1-yl) Er oe\yl ] am no
car bonyl ) - 442ndeartipe-Beatheriasethflbh, 7aliinetyylel 7-imidazo{4,5-c]pyridin-1-yljethyl} -N-
N- 3-(4-am no- yEANY L= 1K 0. m 4, 5- i din-1-yl I i
car bonyl ) - R B A o D 6. Tt ot byt
| Hi m dazo[ 4; &-&lqmyine-Ai(athokymsth)lp 6 Gpinnpth@- Piemidetdid Swimardin-1-yllethyl}-N-

methyl-N-phenylpiperidine- i-carboxamide;

1
1
{
C
!

='W

15 4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo(4,5-c]pyridin-1-yl]ethyl}-N-
(2,4-dimethoxyphenyl)piperidine-1-carboxamide;
N-[(4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-
yllethyl} piperidin-1-yl)carbonylJbenzenesulfonamide;
N-((4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-1midazo{4,5-c]pyridin-1-

20 yllethyl}piperidin-1-yl)carbonyl]-4-chlorobenzenesulfonamide;

4- {2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-cjpyridin-1-yllethyl} -N-
phenylpiperidine- 1-carbothioamide;
N-{(4-{2-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo{4,5-c]pyridin-1-
yl]ethyl} piperidin-1-yl)carbonothioyl]-2-furamide;

25 4-{2-[4-amno-2-(ethoxymethyl}-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]ethyl} -N-
(2-phenylethyl)piperidine-1-carbothicamide;
4-{2-[4-amino-2-(ethox ymethyl)-6,7-dimethyl- 1H-imidazo[4,5-c}pyridin-1-yl]ethyl}-N-
{(4-methoxyphenylpipendine-1-carbothioamide;
1-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-¢]pyridin- 1-yDpropyi)-3-(1-

30 methylethyllurea;
1-[3-(4-amino-2,6,7-trimethyl-1H-1midazo[4,5-c]pyridin- 1 -yl)propyl]-3-butylurea,
1-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-ypropyl]-3-phenylurea;
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25 1-[3-(4-amno-2,6, 7-trimet hyl - 1H-i m dazo[ 4, 5-c] pyridin- |
-yl) propyl]-3-(2- furoyl)thl ourea; | -[3-(4-amno-2,6,7-trinmethyl- |
Him dazo[ 4, 5-c]pyridin-1 -yl)propyi]-3-(2- phenyl et hyl )t hi ourea;
1-[3-(4-am no-2, 6, 7-trimethyl -1 Hi m dazo[ 4, 5-c] pyridin-1 -yl ) prdByMAY-81( 4
30 net hoxyphenyl ) t hi our ea;
3-[3-(4-am no- 2- et hoxynet hyl -6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyri di n-1-yl ) prop
yl]-1, 1I- dinmethylurea; 111 3 0 MAY 2006
1-[ 3- (4- am no- 2- et hoxynet hyl -6, 7-di net hy] -1 H-im dazo[ 4, 5-c] pyri di n-
-yl)propyl]-3-(1- nmethylethyl)urea;
-[3-(4-am nb—[2(@mhmmyzmnrjmetﬁym}ﬂﬁmﬁam[# SdckpyridindagDpidp 81-Clqyyloh el viurta;
yl) propyl]- ur.e
o b BB Reagmetity LoD a4 A g ey e e i
yl )propylj-ah tuedt| urea; 1- [3 (4 at ni no- 2- et hoxynet hyl - 6 7-di met hyl - |
H-i m dazol 4, -c]pyrldln- 1 -y 2 propyl)-3- phenylurea; |-

I
1
[
[ 3- (4- ami no- M E(heripaeshitmsethvld Hréfiﬁ?#ol“? Ciﬂlyrlﬁindlai]dlfmpﬂi -A1@yri di n- |

-yl) propylj - exyl urea; {

3-[3- (4Bam néfaaa%t ﬁwgy%qet hyl -6, 7-dimethyl -1 Him dazo[4, 5-c]pyridin- | -
yl) propyl ] ur &i{#64-amepi s, &mrdetbrlhw -imeiglazn4,5-c]pyridin-1-yl)propyl]-3-(3-

1-[3-(4-am no- ‘% etkﬁo@xfrethyl 6, 7-di met hyl - 1H-i mi dazo[ 4, 5-c] pyri

di n- 1- yI)propy f f yanophenyl)urea 15

1- [ 3- (4- ani np{ 2{euhme\NET-hithetby 7Hd imRhd03, 5-c)pyHdinni -gmop ¥14 3-[(1R*,28%)-2-

5-c

-c] pyridin-21-yl 0 3- (3- met hoxypheny])urea; 1-

[ 3- (4- ami no- é’éﬁ‘ig 9/‘%?31\ Feas7d|methyl | Hini

dazo[ 4,15- c] py4i- Q i T Wi Q@pnopyl ] urea;
EP T LR g e v

| Him dazo[4>’9§2’r Ys9%yridin- 1-yl)propyl]urea;
1- [ 3- (4- am npy2(LLARNES-Bhe By /raiRbY s Likigindazsldpai-elgyri din-1 -yl ) prop

ylj-3-[4-
- (dimethylamino)phenyl]urea;
1-[3-(4-amino-2,6,7-trimethyl-1H-imidazo{4,5-cjpyridin- 1 -ypropyl]-3-[3-
15 (methylthio)phenyljurea;
3-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyl]-1-methyl-1-
phenylurea;
1-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyl]-3-(2,4-
dimethoxyphenyljurea;
20 N-({[3-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-ylpropylJamino} carbonyl)-
4-methylbenzenesulfonamide;
N-({[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)propyllamino} carbonyi)-
2-chlorobenzenesnlfonamide;
1-[3-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-¢]pyridin-1 -y)propyl]-3-phenylthiourea;
25 1-[3-(4-amino-2,6,7-trimethyl-1 A-imidazo[4,5-c]pyridin-1-yhpropyl]-3-(2-
furoylthiourea;
1-{3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-¢]pyridin-1-yDpropyl]-3-(2-
phenylethyl)thiourea;
1-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-cJpyndin-1-yl)propyl]-3-(4-
30 methoxyphenyl)thiourea;
3-[3-(4-amino-2-ethox ymethyl-6,7-dimethyl-1/4-imidazo[4,5-c]pyridin-1-yDpropyl]-1,1-

dimethylurea,

111



(
|

00

| -
1-
| -

Po PR T T RER NP R WS

77877

di m et hyl am no) phenyl Jurea; 1-[3-(4-am no-2-ethoxynethyl -6, 7-di met hyl -
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i
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-yl
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[
-yl

(4-am

propyl
(4-am

pr opyl
] propy

i m dazo[ 4, 5-c] pyridin-1-yl)propyl]-3-[3- (rnethylthio)phenyl]urea; 25

no- 2- et hoxynet hyl - 6, 7- dinethyl-lH—inidazo[4,5-c]pyH(HEx
]-1- methyl- | -phenyl urea; AY 2006
no- 2- et hoxynet hyl - 6, 7- di net hyl - | Hi mi dazo[ 4, 5- c¢] pyri di n-
]-3-(4- trifluoronethyl phenyl)urea,;

| }am no) car bony] ] benzenesul f onam de;

)

) o o
{3-[ 4-am no- 2- (et hoxynet hyl ) -6, 7-di met hyl - 1H-i mi dazo[ 4, 5-c] pyridin- |-
]

{

3-[4-am no- 2- (et hoxynet hyl )-6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin- |

ropyl}
{3-[4

ropyl}la

an no-

htﬁ (o o foEb eyb yndet g ot inerize D& s daaojdrbi-dpyridiad - )B)pﬁ)oﬁwf_m @006

et hoxymet hyl ) -6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyridin- | -
Wﬁh@aggPﬁﬁnyl] 2-chl or obenzenesul f onam de; 1-]

Rietheonived-exbx et & maibldyHyt- 17Hm iz 6{@ A0 1pyridin-1- yl)propyl]5

c]pyrldln I-yI)prﬂg¥l] 3-[ 3- (dlethylanlno)propyl]thlourea

(4- ani Heo-gungt

)pgopyl

"¢yl - 6, 7-di met hyl -1 Hi mi dazo[ 4, 5-c] pyri di n-

RECE:. A gioapbagﬁém 7 tintub AT AR BB Wb

(4 am lmjy]z;reat hoxynet hyl -6, 7-di net hyl -

m dazo[
(4-am

fe? é%‘%%ﬁ@?W@t%ﬁ-??’g%ﬁﬁ%flwﬁf?’ LA %‘%}%@cﬁq’" gt hi ourea:

)propyl@ﬁﬁymﬁm,nethoxyphenyl)thiourea 3 -[2- (4 am no- , 7-trinmethyl -
[

m dazo[ 4
2-(4-am

metijly!| et
H-i m dazo

2-(4-am
) et hyl ]

15

20

235

30

rdi n- -yl ) et hyl 1-di peth
b Y b B et e st -3 (1
a&hﬁgg 8seal- [ 2- (4-am no- 2, 6 7-trimethyl
%b pyridin-l-yl)eth I] (1,1- dineth Iethyl)urea
LBZ(%‘anzmpr% erheypIetlyHo; ndiapa%{ W gmidapsl 5 Ippmidin-1-

}fl%rpb')trlﬂrélﬂc?ﬁm etic acid ethyl ester;

1-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl-1 H-imidazo[4,5-¢]pyridin-1-yDpropyl]-3-(3-
cyanophenyljurea;
1-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyll-3-(3-
methoxyphenyljurea;

1-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl- 1H-imidazo[4,5-c]pyridin-1-yl)propyt]-3-
[(1R*,25%)-2-phenylcyclopropyljurea;
1-(3-acetylphenyl}-3-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl- 1 H-imidazo{4,5-
¢Jpyridin-1-yDpropyl]urea;

1-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl- 14-imidazo[4,5-¢]pyridin-1-yDpropyl]-3-[4-
(dimethylamino)phenyl]Jurea,

1-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl- 1 4-imidazo{4,5-c]pyridin-1-yl)propyl]-3-[ 3-
(methylthio)phenyljurea;

3-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl- 1 H-imidazo[ 4,5-¢]pyridin-1-ylpropyl]-1-
methyl-1-phenylurea;
1-[3-(4-amino-2-ethoxymethyl-6,7-dimethyl-1H-imidazo[ 4,5-c]pyridin-1-y])propyl)-3-(4-
trifluoromethylphenyljurea;
N-[({3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-

yl]propyl} amino)carbonylibenzenesulfonamide;
N-[({3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-

yi]propyl} amino)carbonyl]-4-methylbenzenesuifonamide;
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1-[ 2-(4-amno-2,6,7-trimethyl-1 Himdazo [4,5-c]pyridin- |

-yl )ethyl]-3-phenylurea; 20

1-[2-(4-am no-2,6, 7-trimethyl -1 H i m dazo[ 4, 5-c] pyridin- |

-yl )ethyl]-3-cycl ohexyl urea,; ¥ 7006
{3-[2-(4-am’no-2,6,7-trirrethyl-lH-im'dazo[4,5-c]pyridin-I-yI)etZ'h[&/.'Iq urei do}
acetic acid ethyl ester; 1-[2-(4-amno-2,6,7-trinethyl-I

H i m dazo[ 4, 5-c] pyridin-I -yl)ethyl]-3-(3- cyanophenyl)urea; 25

1-[2-(4-am no-2,6, 7-trinmethyl -1H i m dazo[ 4, 5-c] pyridin-1-yl)ethyl)-3-(3-
met hoxyphenyl )urea; 1-[2-(4-am no-2,6,7-trinmethyl-I1Himdazo[4, 5-c]pyridin-
| -yl) et hyl [N-B{p{4-aRincZStefhazymp i, Tyioledpyt-o fyibiidazeld; S-clpyridin-1- o

Lo gbaf/le; g{ ﬁ@%{%&g‘g%‘ir{o%a&ﬁ;n%f]!zﬂ%o%-bl?enZél}eEJﬁB?q%Me; | Him dazo[ 4, 5-c]pyridin-
-[2-(4-am n_q-@,@,aﬁiﬁd-izrmiohylheﬂapf-éa,mddaemﬁélmﬁhﬁh@zwgi,@lkw-ihmyi-)zlgpﬂaw]]-a—_?&—[ 4-

(di met hyl am no) phenyl Jurea; 113 3 0 MAI |loan 1-[2-(4-am no-2,6, 7-trinethyl -
| Hi mi dazo[ 495 aﬁwq)aﬁ?ﬁyl]tihmma) ethyl]-3-[3- (m ethylthio)phenyl]urea;

3-[ Eh ((a ;13 an 213[_32%%711-16-9!eﬁlﬁ&wlefhMt!s,b-%ﬂémlméﬁiﬁlzl%yd,s-(éjﬂ}ﬁljrnw-3;@;51-@&!}'111-3-1- met hyl -
-[2-(4-am mhepybiopraa; | met hyl -1 Hi mi dazo[ 4, 5-c] pyridin-1-yl)ethyl]-3-(4-

ri fluorom et o - anl 6, 1 [ : ik gkaz o
%51 pyr1 d e T BRI e LS A O0 el LRI Sndb .2

yl - 3-[ 2- (4-famyhtu@ydy, 7-tri met hyl -1 H-i m dazo[ 4, 5-c] pyridin-I -

| ) et hyl Jurea;, 10 _di et hyl . .. .

(25 (4" ani na B #bE PRy Pe: Ao AT ST Y R i o

car bonyd anmi daghpdphayethy)thidued, 4- ami no-2, 6, 7-trinethyl -1 H i nm dazo

[4,5-c]pyridin-), -yl)ethyl]-3-(4-_phenoxyphenyl a: ...
N (T2 O o i amtnd e mpy 6 7R e B el o oy - ¥Daggpyil 3-4-
yl') et hyl ] ampabosprdgnitioubenzenesul f onam de;

3-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)ethyl}-1,1-dimethylures;

p—l\q\<ll—|r—l>'_\—

1-[2-(4-amino-2,6,7-trimethyl-1 H-imidazol 4,5-c]pyndin-1-yl)ethyl}-3-(1-

15 methylethyhurea,
1-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1 -yDethyl]-3-(1,1-
dimethylethyllurea;
1-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-butylurea;
1-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-phenylurea;

20 1-{2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)ethyl}-3-cyclohexylures;
{3-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin- 1 -yl)ethytjureido} acetic acid
ethyl ester;
1-{2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-(3-
cyanophenyl)urea;

25 1-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-¢lpyrnidin- 1-yl)ethyl}-3-(3-
methoxyphenyl)urea;
1-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-[ (1R *,25*)-2-
phenylcyclopropyljurea;
1-(3-acetylphenyl)-3-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pynidin-1-

30 ylethyllurea,
1-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1 -yethyl]-3-{4-

(dimethylamino)phenyl]urea;
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N.({ [2-(4-amino-2,6,7-trimethyl-1 Himdazo [4, 5-c]pyri din- | -yl)
ethyl] am no) carbonyl)-2- chl orobenzenesul f onam de;

1-[2-(4-amno-2,6, 7-trimethyl -1 Hinmdazo [4, 5-c]pyridin-1-yl QPW]'[@B-[S -
(di eth ylam no)prop yl] thi ourea; 20 1-[2-(4-amino-2,6,7-tri hyl -1

Him dazo[ 4, 5-c]p),ridin-1 -yl)ethyl]-3-phenylthiourea; 1-[2-(4-am no-2,
6,7-trimethyl-1 Him dazo [4,5 -c]pyri din- |
-yl)ethyl]-3-(2-furoyl)thiourea; 1- [2-(4-amino-2,6,7-trinethyl-1 Himdazo

[4,5-c]pyri din- | -yl)ethyl]-3-(2-norpholin-4- erthyI)thiourea
1-[2-(4-amno-2,6,7-tri net hyl-1H-i m dazo[ 4, 5- c¢] pyr ]1 H)ethyl] 3-(4- 25
met hoxyphen)/ll'ljztd‘}raéiﬂﬁ%a6 7-trimethyl-1H-imidazo[4,5-c]pynidin- 1 yl)ethy} 3

1-[2-(4-am | -1 Himdazo[ 4, 5-c] pyri di n-

1-yl)ethy I]Q%eﬁ)gﬁgléﬁlﬁﬁh%a 1- adamant an- |

-y - 3- [ 2- (4-%a@H (entnG 2.8, 1 winmttd H-intidddo j4ph-c ldaadn {1 4y eBayd] bymeihyitiln- 1-
yl)ethyl]thi %urga 3-[4-(4-am no- 2-et hoxyrret hyl - 7- met hyl -

IHim dazo[ yrl din- I-yl)butyl]-1,1- 30 dinethylurea; ]

[4- (4-am nQ—-Q (@tdﬂﬁmﬁﬁ‘ﬁﬁfﬁy‘ﬂmeﬂiymmyﬂldahb[ﬂﬂtﬂﬁrid)fifl et ywy3-(4i n- |

-yl)butyl]- ﬁ mli ’v1 Héa)urea 114 3 0 MAI 2006 1-[4-

(4- ani no- 2- B B‘%@Wﬁ Kiphe hyl -1 Himdazo[ 4, 5-c]pyridin- |

-yl) butyl ] 3~ [%1(,41&‘111196 Q}%’Eﬁﬁ‘in%tmhh“lhﬁ@azom { él]pyrldm 1-yhethyl]-3-benzoyhirea;

(4- am no- oxynet h Ryl - | Him dazo [ 4, ip idin-1"-yljbutyl]-3-
but yl ur ea 51 @ﬂ[ﬂ@m@ﬂla\fh%[é (2 Bétlﬁ‘bi%?r?etﬁlﬁwhﬂ ¥ riétlfFP}P %/ cpviididazo
[4,5-c]pyri )Eﬂ]% ath )butyl] 3- phenylurea; 1-[4-

(4-am no- 2- et met’hyl - 7- met hyl - 1 Hi mi dazo[ 4, 5-c] pyridin- |-yl)butyl]-3-
cycl ohékyl urdeahyl{{§- 443r(11410élcﬁ htrigetbylhidkimidaded.5-Flpyetingl-- 1

H i m dazo[ 4 Xl Jurei do}acetic acid ethyl ester;

1-[4-(4-am r@ %‘]Y@%‘Hmoé‘:af?w}am?d%eﬁ?% 1H i m dazo[ 4, 5-c] pyridin-1|-yl )but yl]-3

- (3- cyanopheyld)attisa2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-(4-
phenoxyphenyljurea;
N-({[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-

15 yDethyllamino } carbonyl)benzenesulfonamide;

N-({[2-(4~amino-2,6,7-trimethyl-1 H-imidazo[4,5-¢]pyridin-1-yl)ethyl Jamino } carbonyi)-2-
chlorobenzenesulfonamide;
1-[2-(4-amino-2,6,7-trimethyl-1H-1midazo[4,5-c]pyridin-1-yl)ethyl}-3-[3-
(diethylamino)propyl]thiourea,;

20 1-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-1-yhethyl]-3-phenylthiourea;
1-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl}-3-(2-furoyl}thiourea,
1-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl]-3-(2-morpholin-4-
ylethyl)thiourea;
1-{2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-clpyridin-1-y])ethyl]-3-(4-

25 methoxyphenyl)thiourea;
1-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo{4,5-c]pyridin-1-yl)ethyl}-3-benzoylthiourea;
1-adamantan-1-yl-3-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-
yhethyl]thiourea;
3-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-1imidazo[4,5-c]pyridin-1-yl)butyl}-1,1-

30 dimethylurea,
1-[4-(4-amino-2-ethoxymethyl-7-methyl-1 H-imidazo[4,5-c]pyridin-1 -ylbutyl]-3-(1-
methylethyljurea,
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1- [ 4- (4-am no- 2- et hoxynet hyl -7-nethyl - | Himdazo
[4,5-€e]pyridin-1-yl)butyl]-3-(3- nethoxyphenyl)urea; 15 | -] 4-
(4-am no- 2- et hoxymet hyl - 7-methyl -1 Him dazo [4, 5-c]pyridin- AY 7006
-yl)butyl]-3- [(1 R *,2S *)-2-phenyl cycl opropyl ]urea; 30M
1- (3-acetyl phenyl ) -3-[ 4-(4-am no- 2- et hoxynet hyl - 7-met hyl -1 Hi m dazo
[4,5-c]pyridin-lI- yl)butyl]urea; 1- [4-(4-am no-2-ethoxynethyl-7-methyl- |
Himdazo [4,5-e]pyridin- | -yl)butyl]-3-[4- 20 (dinethylam no)phenyl]ureas,;
1- [4-(4-am no-2-ethoxynethyl-7-nmethyl-1 Himdazo [4,5-c]pyridin- |
-yl )butyl]-3-[3- (met h yl thi o )phenyl ]urea;
3-[4-(4- am' h{)4 24- emhmxis,tmiabnymeﬂwlﬂenblyyl- IHiImdezig4,6{cdysidot byDbdiyn-3kE )k ) but yl ] - 1
- et hyl - @ ?h)X B f . 25 1-[4-(4-am no-2-ethoxynethyl -7-nmethyl -1 Himdazo
[4, 5-c] pyr i GMFEOY TRt yi 1-3- (4- tri flu orom et hyl phenyl)-urea; 1-ad
amantan- | 1.yd- zﬁamro(ztcmmﬁ@eﬂzyl%haxylmimﬂdaz?o{msicwdin Hylypitdiazo
[4,5-c]p)nidin- | - yI)butyI]urea 3- {3

- [ 4- (4- am NP oxy et hyl - 7- met hyl - | H-i ni dazo[ 4, 5-c] pyridin-1- 30
yl)but gl Jurej etBol B [4

e e s ﬁ%ﬁe“‘é‘]%‘%héﬁ o R R

butyl] -genylrgal- nap hth yl) eth y 1 Jurea; 115 3 0 MAY 2006 1

(4- am ng'[?g?%ﬁ@;ﬁ ,’Y@?hgﬁ éﬁ?ﬁjﬁ?gg?{ll‘Tﬁ‘iﬁdgm[‘hg—f—‘%ﬁ}ld[&ﬂy])l?utyﬁl%- pyri din- |

yl)
-
) buty

({4-[4 amcfrrdlezw@aahoxyrret hyl)-7-methyl -1 Himdazo [4 5 c] pyridin-| -
b

(

? Zyl[ 4- am%?‘ég‘t‘g{"%%%{“ﬁt}ﬂm%}%@qﬂyﬁ‘r“’iﬂaﬁsﬁf% %ﬁﬁ’gﬁgl 5- c] pyrl din-1-

butipl } amna)iGaeidopykic Rictthdreshenzenesul f onani de; |-

)buty1 |- STF 300 BERYRAR ) DhEpy] T TR B s b3

4- (4- am ppmdpednlhoxsaet hyl - 7-met hyl -1 H-i m dazo[ 4, 5-c] pyri din-
| ) butyl]-3-
)buty ] -[4- (4-amino-2-ethoxymethyl-7-methyl-14-imidazo[4,5-c]pyridin-1-yDbutyl]-3-(3-

-[4
I
4-

-yl

N- [

yl]

N-[

yl]

[4-

-y |

1-1

I-y
methoxyphenyl)urea;

15 1-[4-(4-amino-2-ethoxymethyl-7-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-
[(IR*,25%)-2-phenylcyclopropylurea;
1-(3-acetylphenyl)-3-[4-(4-amino-2-ethoxymethyl-7-methyl- 1 7-imidazo{4,5-c]pynidin- -
yDbutyljurea;
1-[4-(4-amino-2-ethox ymethyl-7-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-[4-

20 (dimethylamino)phenyl]urea;
1-[4-(4-amino-2-ethoxymethyl-7-methyl-14-imidazo[4,5-c]pyridin-1-yDbutyl]-3-[3-
(methyithio)phenyljurea;
3-[4-(4-amino-2-ethoxymethyl-7-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl)butyl]- 1-methyl-
1-phenylurea;

25 1-f4-(4-amino-2-ethoxymethyl-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-(4-
trifluoromethylphenyl)-urea;
1-adamantan- 1-yl-3-[4-(4-amino-2-ethoxymethyl-7-methyl-1 H-imidazo[4,5-¢]pyridin- 1-
yl)butyljurea;
3-{3-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c]pyridin-1-

30 yhbutyl]ureido}benzoic acid ethyl ester;

1-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c)pyndin-1-yl)butyl]-3-[1-(1-
naphthyl)ethyl]urea;
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10 phenyl t hi ourea; 1-[4-(4-am no- 2-ethoxynet hyl - 7- net hyl -
H i m dazo[ 4, 5-c] pyridin-1 -yl)butyl]-3-(2- furoyl)thiourea;

1-[4-(4-am no- 2- et hoxynet hyl -7-net hyl -1 Himdazo [4,5 -c]pyri dgﬁ_MAlf 2006
-yl )butyl]-3-(2- nmorpho 1 in-4-yl ethyl)thi o urea; 15 .

1-[ 4- (4-am no- 2-et hoxynmet hyl -7-methyl -1 Himdazo [4,5-c]pyridin- |

-yl )butyl]-3-(4- methoxyphen yl)thi ourea;

1-[4- (4- am no- 2- et hoxynet hyl - 7-net hyl -1 Hi m dazo[ 4, 5-c] pyridin- |

-yl )butylj-3- benzoylthiourea; | -adamantan-1 -yl - 3-[

4- (4-am no- 2- et hoxynet hyl - 7-nmet hyl -1 Him dazo[4, 5-c]p)ridin-Il- 20

yl)butyl ]t hﬂdﬁﬂ@amnmﬁe oxy{mfahylf Aty i i daz et Aoty 1h9/1y1)’¢utryﬂt3ngﬂi 1

H i m dazo [ %W%@l -yl)- butyl]thioureido } benzenesul fonanride; or
a pharmceu | ca epzf abI e salt thereof. 25 11. A pharnaceuti cal

conpositi onM:Qma[za anmg-Za(eﬂnloeymgxhult)-ﬁeaéthy -1éf- ﬁmdazo{/KESaMMdm bf a conpound or
salt of one ﬂf cl.ai s %%natl on a pharmaceutically acceptable

th
carrier. 127 W%%EEPH‘&Q:C@{R‘}W% r(%t SEPSHIERI%i ng to claim Il for inducing

cytokime 3@ [F){@Wﬂi}lﬂ@&l-@tlioﬂmﬁ&llﬁlDTJ?ffﬁétlalelJPﬁln%szo'MA\y LcRABE@InlB, A
pharmaceutical composition according to claim1l for treating a viral

di sease in YQPP‘&HWWO)“HWHYIA%‘%‘?’P@‘@é‘ﬂ’@ﬂﬂ%’lﬂa‘@@ﬁppa tion according to claim
11 for trealijngsanRRPREASLIfethyl- Hhe 898 ErliRi R [BRL AN ridid 1 4)butyl]-3-[3-

(diethylamino)propylithiourea;
1-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-

: 10 phenylthiocurea;
1-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-(2-
furoyl)thiourea;
1-[4-(4-amino-2-ethoxymethyl-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl}butyl]-3-(2-
morpholin-4-ylethyl)thiourea;

15 1-[4-(4-amino-2-ethoxymethyl-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-3-(4-
methoxyphenylithiourea;
1-[4-(4-amino-2-ethoxymethyl-7-methyl-14-imidazo[4,5-c]pyridin-1-yl)butyi]-3-
benzoylthiourea;
1-adamantan-1-y1-3-{4-(4-amino-2-ethoxymethyl-7-methyl-1 H-imidazo[4,5-c]pyridin-1-

20 yDbutyl]thiourea; and
4-{3-[4-(4-amino-2-ethoxymethyl-7-methyl-1 H-imidazo[4,5-c]pyridin-1-y1)-
butyl]thioureido} benzenesulfonamide;

or a pharmaceutically acceptable salt thereof.
25 11. A pharmaceutical composition comprising a therapeutically effective amount of a
compound or salt of one of claims 1-10 in combination with a pharmaceutically acceptable

carrier.

12. A pharmaceutical composition according to claim 11 for inducing cytokine

30 biosynthesis 1 an animal.
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i3. A pharmaceutical composition according to claim 11 for treating a viral disease in
an animal.
14. A pharmacentical composition according to claim 11 for treating a neoplastic

disease in an animal.
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