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Field of the Invention 5 This invention relates to i mdazopyrv i npounds
that have am de functionality at the I-position, and to pharnaceutica
conposi t WAEE8HBai ni ng such conpounds. A further aspect PeFUBRY18282nyvent i on
relates to the use of these conmpounds as imunonodul ators, for inducing
cytoki ne biosynthesis in aninmals, and in the treatnent of diseases,

i ncluding viral and neopl astic di seases. The invention further prOV|des

met hods 10 of making the conpounds and internediates used in their

synt hesis. Background of | iable report on the

1H i m dazo[ 4, 5- c] qui nol i nén‘??éngxgg}g%l%lmaaidﬁhﬁ& J. Og. Chem 15,
1278-1284 (1950) describes the synthesis of 1-(6- nethoxy 8 15

qui nol i nyl) % hyl -1 H i mi dazo[ 4, 5-c] qui nol i ne for possible use as an
ant i nal Q%—i&——t&ghﬂL@bsequently, synt heses of various substituted i
H-iqm dazo[ 4, opid m%'ﬁt{H?l'rbﬁ?c% t&‘ﬁﬁi%azdﬁ?iﬁh{e% g%ﬁﬁds%ﬁ'ﬂ%@anﬂ&' fin&iordlity J.
Med. Chem 11, pp. 87- 1968) nt hesi ze conmpound

1-[ 2- (4~aptl'pelr p@bylilqretah@to] pliaﬁmamti@@pmpﬁsm]mp,nqnmlmmgsm muesidd| &
antlcon ant and.car.di ovascul ar ent Baran et al., Chem Abs.
85, 943 ?qu%é?%‘}“s IRRgRop s Bﬁﬁfé‘ﬂg’géW%P e% ‘iﬁ’f’lﬂ"ﬁ? a2‘30[4 5-c] qui nol i nes,

and Ber gmytun8nodhtators -for l'ﬁmcﬁﬁ%)@tslhhé bga%mesls%m ahpadis, ld0n (HeABhtmedt e

reported certain 2-oxoi mdazo[4,5 c]quinolines. | Certain
| H—| m daizs;pzasanelpqmgrvmnai mMne@maﬁ@@dlamea Bh@nzemméhnhmpedvld@rmvtaodwes
eof er foun hl Vi r *l?ﬂsqent s, bronchodil ators

25 9 B}@hﬁf‘%‘f’m"& s?ﬂ%ggerg}e Begey g er 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-im dazopyridi ne-4-am ne conpounds useful as i mune
r espons ddackerpunid-ofshe Igventionr i bed in United States Patent Nos. 5,446, 153;

5,494, 916; 2% G4y 892 1cp0 TG FOTRIUOARAESBHRGk P ISAERPBAGRLR o ot

have am ne contal ni ng su rtutrton a OSI
| H-i m dazal .4, BreChehnabj 1278- 1a|sumegsa)laa§cn1&as/meamtﬁems sl t@mm@l@ 8- and urea

functionality at the 1-pasition are described in PCT Publications WD
00}57 65081uinolinyl)-2-methyl-1/4-imidazo[4,5-c]quinoline for possible use as an antimalarial
agent. Subsequently, syntheses of various substituted 1 A-imidazo[4,5-c] quinolines were
reported. For example, Jain et al., J. Med. Chem. 11, pp. 87-92 (1968}, synthesized the
compound 1-[2-(4-pipendyl)ethyl]-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., J.

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

c]quinolines. !
Certain 1H-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodilators and
25 immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338;
4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640.
Substituted 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 14-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,



WO 03/ 050118 PCT/1J 11/18QK2 006 WD 00/ 76518 and U.S. Patent No. 6,331, 539.
The di scl osure of all the above-nentioned patents and published patent
applicatthémﬁﬁﬁsincorporated herein by reference. EEspitE %ﬂﬁ&%ﬁ@?aﬁht
di scoveries of conpounds that are useful as inmune respon & rs,
there is a continuing need for conpounds that have the ability to nodul ate
the 5 inmmune response, by induction of cytokine biosynthesis or other

mechani . r t | nvent ave found new cl ass of conpounds
That - ar VO HST hathsc Py ok o bR el U R SReliontal gt v
this i nahiseindpublikapatent dapRAN6Nstre frcérpprits@herkth WPpGENds that have

am de functionality at the 1l-position. The conpounds which have been found
to be useful Daspilieese ecentydissio préessif 69nowedsi thatare uspdnl asdmninpe Fespansea (1),

whi ch i S Cl | Ny re . det ai . inf = i s fol | N | X
NS, ipdasR R fBRERAEARY ol Wb AR L by PRGN Te  fee
hergi n. imhffine eegponsd by dlducabMBf eytbkihe Blogywh&dfislbr Gthed iBaMARIshRSPONse nodifiers

due to their ability to induce cytokine biosynthesis and otherw se nodul ate
t he i mmune response 20 when adm nistered to animals. This makes the

corrpoun%qmygg{ Ei)f{hgli Eg &g gat ment of a variety of conditions such as viral

di seases—arn e responsive to such changes in the immune

response. ThaVe hxefound afnewtdigs af canipslasls pi areagAiliie alducogRemkideons

containing the L immune response nodjfying conmpaqunds, and nethods of inducing

cyt oki n&195yRbigss Heamalsy s\qegrdapglynigdnventios Rrovidesdmydazapyndingdtangnaci n an

anjqral , t L 1 | S ] i lnistering a

Cot n(ggun gﬁ@xﬂé ids &@}%%?gmﬁ)é@ﬂgt@%}d@t%i?%ﬁ&nbﬂ #le AEPRInd W HAN RV 9 ,
been found to bg useful inducers of cytokine biosynthesis are defined by Formula (I), '

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

NH,
N
N~ ™
| _ \>'R2
R; N
R4 X\N
s/ YTZR,
Rs
15 (D

wherein X, Y, Z, R;, Rz, R3, Ry and R; are as defined herein.
The compounds of Formula (I) are useful as immune response modifiers due to
their ability to induce cytokine biosynthesis and otherwise modulate the immune response
20 when administered to animals. This makes the compounds useful in the treatment of a
variety of conditions such as viral diseases and tumors that are responsive to such changes
in the immune response.
The invention further provides pharmaceutical compositions containing the
immune response modifying compounds, and methods of inducing cytokine biosynthesis
25 in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in

an animal by administering a compound of Formula (I) to the animal.

Wvine



WO 03/050118 3 0 MAY 2006 PCT/US02/18282 In addition, the invention

provi des nethods of synthesizing the conpounds of the invention angMaf 2006
intermadwéﬁ)z -anﬁf”' in the synthesis of these conmpounds. 5et ai | ed

Descri pt Moh" 0 e I nvention 5 As nentioned earlier, we hBYEUPBI&EF2 hat
certain conpounds induce cytokine biosynthesis and nodify the i mune .
response in aninmals. Such conpounds are represented by Formula (1) bel ow

R2 10 15 20 LINY-Z-R .. RS (1) wherein.X is al.kyl,ene or alk | ene;
e 100 o - dBandigoptche TiyShtion Ditvides et Og Sy Besizing herremapiiing Me
het er ocyigbatltionahd Yiltertiedatdsan¥tul it RyRthesihbLiRedBiontppulidgubst i tuted or
substituted by ore or nore substituents independently selected fromthe

group consisting of: -alkyl; -alkenyl; -aryl; -heteroaryl;
-het er ocyglifbd peschifti drithenonilog® V! -substituted aryl;

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,
N
N™ ™
R
R; N
R, X\N
/0 YTZ-R,
R,
10 (M
wherein X is alkylene or alkenylene;

Y is -CO- or —CS—;
Z is a bond, —O—-, or -S—;

15 R is aryl, heteroaryl, heterocyclyl, alkyl or
alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:

-atkyl;
-alkenyl;

20 -aryl;

-heteroaryl;
-heterocyclyl;
-substituted cycloalkyl;
-substituted aryl;

25 -substituted heteroaryl;

substituted heterocyclyl;
-O-alkyl;



-substituted heteroaryl; substituted heterocyclyl; -0-alkyl; %E%%ﬁ(
2006 5 10 15 20 25 30 WO 03/050118 PCT/US02/ 18282 | -O (alkyl)o

-O (al kWebslizayestituted aryl; -O-(al kyl)o_ 1 heteroa,séq-,
O (al kyl) 0 T-8ubstituted heteroaryl: -O(alkyl)o_ 1 -heterocyelst:

-O (alkyl)0_1-substituted heterocyclyl; -000H, -CO O al kyl; -CO al kyl ;
-S(00-2 -alkyl; -S(0O0-2 -(al kyI ) o- raryl -S(0O o0 _2 -(al kyl )o_j -substituted
aryl ; -S(O)o_2- (alk}/bl@tk—l%a aryI -S(O)O_Z (al kyl)O0_ 1subs'Eituted
het eroaryl S(O0_2 et erocyclyl S(Qo.2 -(alkyl)o
_substituted heter ocycl-{- (alkylxoalrslnw;t)taned aNR6) 2; -(al kyl)o. i
- NR6-CO-O-al kyl; -O-(alkyl)q.i-heteroaryl;
-O-(alkyl)o.;-substituted heteroaryl;
5 -O-(alkyl)o.1-hetérocyclyl;
-O-(alkyl)y.1-substituted heterocyclyl;
-COOH;
-CO-0-alkyl;
-CO-alkyl;
10 ' -S(0)o. -alkyl;
1 -5(0)o.2 —(alkyl)o.i-aryl;
-5(0).2 H(alkyl). -substituted aryl;
-5(0)y.2 —(alkyl)o. -heteroaryl,
-S(0)g.2 —(alkyl)y.1-substituted heteroaryl;
15 -S(0)g.2 —(alkyl)p.1-heterocyclyl;
-S(O)p-2 —(alkyl)o.i-substituted heterocyclyl;
~(alkyl)o.1- N(Re)2;
-(alkyb)o.1-NRs-CO-0O-alkyl;
-(alkyl)g.1-NRs-CO-alkyl;
20 -(alkyl)o.1-NRs-CO-aryl;
-(alkyDo.;-NRs-CO-substituted aryl;
-(alkyl)o.;-NRs-CO-heteroaryl;
-(alkyl)p.;-NRg-CO-substituted heteroaryl, -
-Ns;
25 : -halogen;
-haloalkyl;
-haloalkoxy;
-CO-haloalkyl;
-CO-haloalkoxy;
30 -NO,;
-CN;
-OH;



-(alkyl)o.j-NR6-CO-al kyl; -(alkyl)0_ 1 -NR6-CO aryl;

-(al kyl)O_i-NR6-CO substituted aryl; -(alkyl)0_ 1 NR6 mheterfng
-(al kyl )0 1- NR6- CO- substituted het eroaryl -N3; -hal ogen
- hal oal k&0 o oal kyl ;- CO hal oal koxy; -N®; - CN: P 2“&2&?@

03/ 050118 3 0 MAY 2006 PCT/ US02/ 18282 -SH, and in the case of al kyl, _
al kenyl, and heterocyclyl, oxo; 5 10 15 20 25 30 R2 is selected fromthe

group consisting of - kg age, . ALK S aha reiotbérys oSPS! ! LUt o

R; is selected from the group consisting of:
-hydrogen;
5 -alkyl;
-alkenyl;
-aryl;
-substituted aryl;
-heteroaryl;
10 -substituted heteroaryl;
-alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl:
15 -alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alky! or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
20 -halogeh;
-N(Rs)2;
-CO-N(Re)2;
-C8-N(Re);
-S02-N(Re)2;
25 -NR¢-CO-C) .} alkyl;
-NR4-CS-Cy.y9 alkyl;
-NRg- SO2-Cy.1p alkyl;
-CO-Cy.10 alkyl;
-C0O-0-Cy.1p alkyl;
30 -N3;
-aryl;
-substituted aryl;



-heteroaryl; -substituted heteroaryl; -alkyl-0-alkyl; -alkyl-S-alkyl;

-al kyl -0-aryl; -alkyl-S-aryl: -alkyl-O alkenyl; -alkyl-S aljems J0062nd
-al kyl evoadk@mgl substituted by one or nore substituent $c5al@shed: fromthe
group consisting of -OH, -halogen; -N(R6)2; -CONR6)2; -CS N R6)2;

-SM2-N(R6)2; -NR6-CO-C,_ 0 alkyl; -NR6-CS-ClI-10 alkyl; -NR6- SO2-C _io

al kyl; -COCL.10 alkyl; -CO0-Cl1 10 alkyl; -N3; -aryl; -substituted
aryl; 5 WD 03/050118 3 0 MAYegQ@Ry1; PCT/ US02/ 18282 -heteroaryl; -substituted
heteroaryl; -heterocyclyl;

-substituted heteroaryl;
-heterocyclyl;
-substituted heterocyclyl;
5 -CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl; and
-CO-(substituted heteroaryl);
R; and Ry are independently selected from the group consisting of
10 hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthi0;1
each Rs 1s independently H or C,_jg alkyl, or Rs can join with X to form a
ring that contains one or two hetero atoms; or when R, is alkyl, Rs and R, can join to form
aring;
15 each Ry 1s independently H or C,.1p alkyl;
ora pharmaceuticaily acceptable salt thereof.
Preparation of the Compounds

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

where R, R;, R3, Ry, Rs, X, Y and Z are as defined above, Bn is benzyl and R’ is alkyl of
20 one to four carbon atoms, perfluoroalkyl of one to four carbon atoms, phenyl, or phenyl
substituted by halogen or alky! 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 Ry-Z-Y-N(Rs)-X-NH; to provide a 3-nitro-4- -
aminopyridine-2-sulfonate of Formula XI. Due to the presence of two sulfonate groups

25 that could in principle be displaced, the reaction may provide a mixture of products that
can be readily separate;l using conventional techniques such as column chromatography.
The reaction is preferallnly 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
amine such as triethylamine. As the sulfonate group is a relatively facile leaving group,

30 the reaction can be run at a reduced temperature (0°C) in order to decrease the amount of

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



-substituted heterocyclyl; 5 -COaryl; -CO (substituted aryl);

-CO heteroaryl; and -CO (substituted heteroaryl); R3 and R4 ar €z 0 MAY 2006

i ndependently sel ected fromthe group consisting of 10 hydrogen, gl Kyl

al kenyl , %P{\;@Qh{s al koxy, ami no, al kyl anmino, dial kyl am noPERUSOZI5R8A t hi o; ~
each R5 is independently Hor C1_10 alkyl, or RS can join with Xto forma
ring that contains one or two hetero atons; or when R, is alkyl, R5 and R
can join tp form ,a ring; 15 each, RG is i ndependently H or Cl1-10 al kyl; or
a phar ne?é%greq‘&%mca&é@erﬁe@m RrcRAIPd Using ke sw%ﬁaﬁt?;m ge fonexamlpounds
Compoundsin@iof2€ af Y SNPAER &1, 45, RIARBTREASER LG filrdiRact | on Schere |
where R1, R2, R3, R4, R5, X, Y and Z are as defined above, Bn is benzyl and
R is al kyl df stepd2poER¢astibnSchame bodnatedsymipepyridier-dallkgriateodf Ramautao f our

o LSRG g oBHERY e LBR AL it s a1
3-nit ro%ﬁnﬁia@ﬁ%%;‘:@éa%%ﬁ m&%ﬁutﬁg%ﬁﬂb&iﬁgééomg&ﬂﬁtcﬁ‘#o%ﬁﬂ N amne of

Formula R -Z-Y-N -X-N 12 to provide a 3-nitro-4-
ami nopy rdieinaglathing, lahd a serianyfanfioe sitghas MicthPawminedntanangst sdeant euabfast wo

sul f onat.e _grou 25 that could i.n principle be displaced, the reaction may
pr ovi de.bgng‘m?t g’?‘?“&f’%ﬁ(ﬁ%ﬂi‘“?hﬂ% chggﬂll‘g@?l Wy separated using
convent i onal Ih%&lﬁg(Bﬂbmea‘éuﬁﬂi'S_a&nﬁ@i tHERitF SR b PY D alphBhzylamiifo-B£action is
preferably carried-out bé adding the amine to a solution of a conpound of

For mul a ndropyrigin-diamibé ef Kllggetdugend @i anpranoine geauparfdeireduchen pr esence of a

tegtiary L he suc s triethyl.amine. As the .sulfonate group js, a

et b s R s EC ol isleg PR L S endtiich A B Bl Bt Bydriie Do ceq
t enper atdigie] tRI6Hdé Rydraden nicthad6k M'ERSeadtida iapREMbIQkarri¢adasitMtbignanm nat ed
and 2, 4-di am nated side products. 3-Nitropyridine-2,4-disulfonates 6 WO

03/ 0501 tgmperature.
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-

15 dibenzylamino-1H-imidazo{4,5-c]pyridine of Formula XV. Suitable equivalents to
carboxylic acid include orthoesters and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid
or equivalent is selected such that it will provide the desired R; substituent in 2 compound
of Formula XV. For example, triethyl orthoformate will provide a compound where R; 1s
hydrogen and tricthyl orthoacetate will provide a compound where R; ts methyl. The

20 reaction can be run in the absence of solvent or in an nert solvent such as toluene. The
reaction is run with sufficient heating to dnve off any alcohol or water formed as a
byproduct 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)

25 reacting a diamine of Formula XIII with an acyl halide of formula R,C(O)ClI or R;C(O)Br
to provide a compound of Formula XIV and then (b) cyclizing. In step (4a) the acyl halide
is added to a solution of the diamine in an inert solvent such as acetonitrile, pyridine or
dichloromethane. The reaction can be carried out at ambient temperature. In step (4b) the
product of step (4a) is heated in an alcoholic solvent in the presence of a base. Preferably

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

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



3 0 MAY 2006 PCT/USO2/ 18282 are known and can be readily prepared using
known synthetic methods, see for exanple, Lindstomet al., U $0 Hat 86 No.

5, 446, 15¢ihshiig references cited therein. In step (2) ogc$ﬁ@gghﬁg%80hene I
Wt

a 3-nitro-4-amnopyridine-2-sul fonate of Formula Xl is reacte
di benzyl am ne to provide a 2-di benzyl am no-3-nitropyridin-4-amne of 5

Formula XIl. The reaction is carried out by conbining a conpound of Formula
X, dib x\h&m Epy Besli Fab A mBHL A, ek Gl | lepqahyisan inert
sol vent %gﬂz'c asfJill B)énzeh@,thtgo%ahgéle or %}eﬂene 2ha gg?}é%éh%hmeeggeés)ﬂfti ng

m xt ur e.compled¢.ep (3) of Reaction Schene | the nitro group of a

2-di benzyl am_no- 3- _nitropyridin-4-am of Formulg XI.I i educed to. an

ani no group. Iffﬁ@ﬁ‘é}h?fcé‘?% oF 0*16151‘1%1?3@?721} F&‘W%@aﬂ%ﬁmﬁﬁgjﬁ&mdm ethi chis
gener at grhflaSVYs hydBpaRNAT P proRfedhé a!%nﬁﬂatmfnﬁh&io%,?lecﬁgmﬁnwﬂr ate in

met hanol . The reaction i1s preferably carried out at a tenperature. In
st ép ( 4)FoahuldaPréferabBethe cempoende ok dyemia/ X ¥ nis hegted indfonmic3acéd ohi then ne of
Formula XIlI is. reacted with. a carpboxyljc acid or an equival ent thereof to
D v cla BRESHTCe,0f RATBOHD\ AT TS PRETY e gBf BroOguEh B rhaReb sy etibropcp sale

Sui t abl %al?%é@'cﬁl%? isdofat &P Ydriventitifaimeftplisde orthoesters and

1, 1-di al koxyal kyl al kanoates.” The carboxylic acid or equivalent is selected
such that it will provide the desired R2 substituent in a conpound of
Formul a XV. For exanple, triethyl orthoformate will provide a conpound where
R2 is hydrogen and triethyl orthoacetate w H-—provide a conpound where R2
is nethyl. The 20 reaction can be run in the absence of solvent or in an
inert solvent such as toluene. The reaction is run with sufficient heating:
to drive off any alicohol or water forned as a byproduct of the reaction.
Optionally a catlayst such as pyridine hydrochl oride can be included.
Alternatively a conpound of Forrmula XV can be prepared in two steps by (a)
25 reacting a diamne of Formula XIIl with an acyl halide of fornula
RRC(OC or RC(OBr to provide a conpound of Formula XV and then (b)
cyclizing. In step (4a) the acyl halide is added to a solution of the
diamne in an inert solvent such as acetonitrile, pyridine or

di chl oronet hane. The reaction can be carried out at anmbient tenperature. In
step (4b) the product of step (4a) is heated in an alcoholic solvent in the
presence of a base. Preferably



30 the product of step (4a) is refluxed in ethanol in the presence of an
excess of triethylamne or heated with nethanolic anmonia. Al tSr{]"l‘ii’ﬁY'Zﬁﬁﬁl
step (4b%v(f$ﬂ({‘§ carried out by heating the product of ste g%

pyri di ne 3 (4a) was carried out in pyridine, step '@}J 282 3 0 MAY
2006 WO 03/ 050118 PCT/ US02/ 18282 be carried out by heating the reaction

m xture after analysis indicates that step (4a) is conplete. In step (5) of
Reaction Schene | a 4-di benzyl anj, no- I H"ﬂ“ da}zo[4, 5-c] pyridine of Formula XV
i s hydrogenol yzed to provide the ﬁacélﬂf‘ﬁfi "t m dazo[ 4, 5-c] pyridine of 5
Formula |I. Preferably the conmpound of Formula XV is heated in formc acid in
the presence of palladium hydroxide on carbon. The product or a

phar maceutical |y dfceptable salt thefeof can be isolated using conventional
met hods. 8 WO 03TH0L18 Reactlon Sc@e@eol RR 0=S=0=S=O000R3( Y -0o_, OR
O \R (1) 02 R3- o - NH X X NR5 oYI z (BN)z

-0 H
/s H

ITI N
|

) o o
N N

| l

N(Bn), O N(Bn),
AL
N T Re ) N
=
Rs NH NH
Ry X R >I<
| 4 I
e NR,
OV X |
* !
i z
, ok
l(4b) {4) -
NH, N(Bn),
N N
L e <2 4 e
o N o N 2
R; | R; |
R, )E( R, )I(
NR, NR;



(2) 3 0 MAY 2006 PCT/US02/18282 IV Y -NH xu (3) R2 (5) 9 WD 113/050118 3 0
MAY 2006 PCT/t1S02/18282 Conpounds of the invention can be pre@@rmﬂ 20[]5

accordi ngot@keastion Schene |1 where R, R2, R3, R4, R5p,an 665'/ r,,g
defined above, Bn is benzyl, BOC is tert- butoxycarbonyl anc{
step (1) of Reaction Schene Il the am ne protecting groups of a IH5

I m dazo[ 4, 5-c] pyridine of Fornmula XVI are renoved to provi de a

1Hi mi dazo| 4???"@5%%&'??"%5“5‘95% éarF(PEt?cfo%i gLa/R@a héme o a

conpound of nt su ororret hane is
treat edwvh'etmRt Iﬁszj &angmmxmmeaemr Bhusbenzy(;CB@IDquSr of Formul a XV
can be e are‘g0 the_synthetic nethod described in Reaction Schene |.
I n step \year aﬁ" W tsdAgfe of Formula Xis reacted with an amne of 10

fornmul a BOC- Wéteg(g'ﬂ%flie%&ﬁwﬁ&e e?lrls\l}“ ! g? gﬁ{tédt&%&gﬁf? Ofadlg%crl bed above to

provi de a conpoun For mu a su romula XV. In
st ép (2anidako[ReacipyndinSofiBormilh X\ attiréndvatd 2o prhvidecd pirimddare[H$- Formul a ||

d. t hI d f I RI d hydri d
of 1 or melTdne LF R - RETabrcplons! SROTRP Lt Borsiy BYRAGRN- 1oy am de
of For My}, abXMidivedpbdh ék%lé}ﬁo%n%ﬁ%‘@%ea@%? »ERE%'!I.@ gkrd JQﬁ]bﬁﬁﬁan ath%e o a

preferably carried out the aci chloride or aci dri
sol uti OEOMpoanémﬁﬁmmdlz’oXVFoamhé prepared msiag she $ymbleac sadthvahdescshashinas

di chl t h bas h
L1 i ot by PR Sehang 7 EEp R 454 Bl P i al P B deis ot AR ABIERS or at
anfpi ent 3 REBAICUNR - XURG,. [MSEUL] 2 thén %ﬁédrﬁﬁtedétde%tﬂeﬂ aBECLR R 8e gal T

t hereof can be isolated using conventi onal
compound of Formula XVI which is a subgenus of Formula XV.

In step (2a) of Reaction Scheme [, a 1H-imidazo[4,5-c]pyndine of Formula Il is
reacted with an acid chlonde of formula R,-C(O)Cl or an acid anhydnde of formula R;-
C(O)OC(0)-R; to provide a 1 H-imidazo[4,5-c]pyridin-1-yl amide of Formula X VI which
15 is a subgenus of Formula I. The reaction is preferably carried out by adding the acid
chlonde or acid anhydride to a solution of a compound of Formula II in a suitable solvent
such as dichloromethane or acetonitrile in the presence of a base such as triethylamine.
The reaction can be run at a reduced temperature (0°C) or at ambient temperature. The
product or a pharmaceutically acceptable salt thereof can be isolated using conventional
20 methods.
In step (2b) of Reaction Scheme I1, a 1 H-imidazo[4,5-c]pyndine of Formula I is
reacted with an isocyanate of formula R;-N=C=0 or with an isothiocyanate of formula R;-
N=C=S to provide a 1 H-imidazo[4,5-c]pyridin-1-yl urea or thiourea of Formula XVIIL -
The reaction is preferably carried out by adding the isocyanate or 1sothiocyanate to a
25 solution of a compound of Formula II in a suttable solvent such as dichlbromethane.
Optionally, the reaction can be run at a reduced temperature (0°C). The product or 2
pharmaceutically acceptable salt thereof can be isolated using conventional methods.
In step (2c) of Reaction Scheme II, a 1H-imidazo[4,5-¢]pyridine of Formula IT is
reacted with a sulfonyl chloride of formula R,-S(0),Cl or a sulfonic anhydride of formula
30 R,-5(0);08(0)-R; to provide a 1 H-imidazo[4,5-c]pyndin-1-y! sulfonamide of Formula
XIX. The reaction is preferably carried out by adding the sulfonyl chloride or sulfonic

anhydride to a solution of a compound of Formula II in a suitable solvent such as

10



20 nethods. I.n step (2b) of Reaction Schene Il, a |Himdazo[4, 5-c]pyridine
of Formula Il is reacted wth an isocyanate of formula RI-N=C=9qqqpyvggegh an
i sot hi ocya 35@50? g formula RI- N=C=S to provide a p ,

IH i m dazo? . o-C|pyridin-1-yl urea or thiourea of Fornula SAUSP2/ 18287, ¢
reaction is preferably carried out by adding the isocyanate or .

i sothiocyanate to a 25 solution of a conpound of Fornmula Il in a suitable

sol vent ' 0 hane tignal > e reaction.can he run at a
reduced ?'{é%éc?i?tﬁén(eé%% o %eﬁ' ot %B%tsuq} %a""%‘p“li(%‘?'#é{%eﬁﬁf AP e hsl ) e salt
t her eof sgtairelieceds@hpeéredrd (©F O PorCa RUDIEN endderatBfeh A2 préducsbep (2c) of Reaction
Schene I, a I H.imdazo[4, 5-clH)yri dine of Fornmula Il is reacted with a

sul f ony| Phasmasguygalbr accentable salRiieszobparche isplatedsineony entipmpbmetdiedst f or nul a
30 RI-S(0)20S(0O 2-RI to provide a W] gp-c] pyridin-1-yl sul fonam de
of Formula Xl X. The reaction is pre gétgabnlds;a/&g%r%rlfed out by adding the

sul bonyl chloride or sulfonic anhydride to a solution of a conmpound of
Formula Il in a suit lﬁa&%sol vent such as 10 WD 113/1)50118 3 0 MAY 2006

PCT/ US02/ 18282 di chl thane in the pggsence of a base such as

triethylam ne. The rgactjon can be run at a reduced tenperature (0C) or at
anbi ent tenperatur e roduct (Br_an ceutically acceptable salt

t her eof can be iﬁ si Ag convent ilbn fods. Reaction Schene Il 5 (D)
XVI (2¢) NH2 Ni2'N'R3 11,°Y }R2 1 Ry .
R, ! R X
/N\BOC 4 NH
XVi Rs 1 R/s
/Za) l (2b) \(2c)
NH, NH, NH,
NS N\ N™S N\ NN
| >R, L >R, | >R,
R . R N R; N
X X X
4 N O 4 N R4 hlj 1
xR xvin RS8R
\ HI\{ XIX
RT

Compounds of the invention can be prepared according to Reactlion Scheme III
where R., Rz, R3, R4, Rs, Rg and X, are as defined above.
10 In step (1) of Reaction Scﬁeme III a 1H-imidazo[4,5-c]pyridine of Formula I is
' reacted with a sulfamoyl chlonide of formula R;-N(R4)S(0),Cl to provide a 1H-
imidazo[4,5-c]pyridin-1-y! 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
15 an elevated temperature. The product or a pharmaceutically acceptable salt thereof can be
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-¢]pyridine of Formula I with sulfuryl chloride to generate in

11



XVI I XTI X R/NNO/NoW RS XVIIl Rs RHN , R1 I Conpounds of the

invention can be prepared according to Reaction Scherme ||| where} [-RMA\’IQ@,B R3,
R4, R5, are as defined above. 10 In step (1) of j chene
1l alHim ézof4, 5-c]pyridine of Formula Il is react edpvgm?@ﬁaié&g% f anoyl

chloride of formula R -N(R6)S(0O)2Cl to provide a | H

i m dazo[ 4,5-c] pyridin-1-yl sulfamde of Fornula XXI. Preferably the

sul famo ' b Ss ' 3 all in

2 sur a4 SR crl U o sl XA ApPleal iy ARTRAUAG ThoRBl Y rce

such as ahramtdyf formoka. R INR HEadh step (CHnhdreaction ch bkTaaiedode bgtadding a
armaceutical |y .acc t her eof can

tenperature. The product or, a.ph pt abl e sal

be iso|sa{"€anl92§lﬂ relhleside i il gremeate torg pellitioh ?&wgmamg\ﬁ‘wrf ermaladi |
For mul a; i4@ At . L j ol

Him daé%%ﬂf,@- C g‘g‘#%?‘ﬁ?ﬁ%‘f@r“ rﬁﬁﬂ‘?ﬂﬁ‘ﬁp %ﬁtlil %r??&%:éﬁpg?r?ldsg r{:‘ff((?)mlg)I nerate in
1153 0 WixYiedGdat A¥Bd0SdAEAHdE1PET7RIED2 /OBidd2ll g iafter the adUitmmoy tompleterthele of
Forrmul a XX and .t hen react.ing the sul fampyl choride wt an ani ne of

f or nul a "RRCIRE AEY e ?ﬂﬁ@e@&wg)@ ?%enrt% feaﬁ*eew#r%@ecglmt%ﬂah? SPYURdi ng a
sol ut | OBoRfairthd  Whuilaleht OF RANGRDHh SIS AAVRERRRE idcthylafileip on of a compound

of Formula i In'the presence 1 equival ent of 4-°(di net hyl am no) pyri di ne.
The r eadidhdoroimstipne fseaddbd to the ceactipr dhintute fiomatepgda)k €bhe reaga@mas ure (- 78C) .

Opt i onal | ter .the additjon js conplete th reaction mxture c be

| oweq PRt e AEhred EfbleForeitir Gl Dy praick STLPATEHUERMX af ni ng
2 190Ul VatehhablOdaltthertbRahBedttlatéd @eik \cah @Mt nA méthédt hyl am ne in

di chl oronethane is added to the reaction mxture fromstep (la). The

reaction is !

Reaction Scheme III

NH, NH,
N
N (ta) 2N
i N\>'R2 I\%/ R
R; ' RS '}'
R, xH R, >'<
RS r-N:520
5 5 .
I XX 0" ¢
Q)
[ (1b)
NH,
NN
P YR, i
R; N
& X
4 +*R5
‘XXI 0:?:0
NR,

15

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

where Ry, Ry, Rs, Ry, Rs, and X are as defined above and BOC is fert-butoxycarbonyl.

12



preferably carried out at a reduced tenperature (-78C). The product or a
phar maceutical |y 10 acceptable salt thereof can be isol ated usj sl 2006

conventi apalesEfids. 1 Reaction Schenme 111 R2 NRe 15 XX ' 'S 00
a Oorrpoungs of 'the invention can be prepared according tﬁéuasg%/?%ﬁy&herre

IV where Rl, R2, R3, R4, R5, and X are as defined above and BCC is .
tert-butoxycarbonyl. 12 3 0 MAY 2006 WO 03/ 059118 PCT/ US02/ 18282 In step (1)

of Reaction - - | | dj . XXI'l is
chl or  nat od Ut S U386 RS jeule B8 2 AR B2y Blink B P
2, 4- di chXollbis 2hlopinhted myging dofeentibndehiarnatinghgdnts lBrpedadablyi-dicklorpdund of
Formula XXI'1 is COFF ned vm'tth osggorous oxycr}l oride _and. heated. Mny
2, 4- di hy®i#eRyEding ot Forpys ¥iXiBs Fas o sRmRevRd|of Fepaulp Aot issamtgester s can be

readily ' 5@@1{ [ 1 €7 . Li ndstom
et al., %ﬁ@'ﬂﬁéﬁ{ 8#\@5 %gy : 46?%‘2%92?16%%2%2? gﬁgﬁﬁcﬁ? B@lrof) g’éat e‘r?fei n. In step
(2) Sof RearatuloRKXFérerkrowl aad Bthérshianlveoexti3-preparepysinglkmevrofynbetioul a XX | |

is reacted wi,th ap am ne of. formul a - NR5- X- N ovj de 2-chloro-3 10
ni t r opyrTathRES. gFe 18 ExRMBlesddndstom 3}-5’%( PBWH{E'O;%Q@}%W tg‘éF‘%?r@Gceéut by

addi ng thedgifpe to a solution of a conpound of Forrula XXII1 in a suitable
sol vent such as N,N- dinethylformam de in the presence of a tertiary am ne
such as tri et mydtgniZhef Reaution§ehéron i kay2,srdiwhlong-3-nitropyrafing &) FopmuRe¥Eil on

A TR R SR SR S E N

10 nitropyridine of Formula XXIV. The reaction is preferably carried out by adding the
amine to a solution of a compound of Formula XXIII in a suitable solvent such as N,N-
dimethylformamide in the presence of a tertiary amine such as triethylamine, and
optionally heating.

In step (3) of Reaction Scheme IV a 2-chloro-3-nitropyridine of Formula XXIV is

15 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
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

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

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

30 For example, triethyl orthoformate will provide a compound where R; is hydrogen and
trimethyl orthovalerate will provide a compound where R; 1s butyl. The reaction can be

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

13



reacted with sodiumhydride in a suitable solvent such as diglynme or
tetrahydrofuran to formthe phenoxide. The phenoxide is then 1gM\ Qeth at

ambi ent WIBGs re, or optionally at an elevated tenper Lth a
conpound of‘ E%@trlrﬁl a XXI'V. In step (4) of Reaction Schene ﬁgjgﬁjgnm‘%éz

3-nitro-2-phenoxypyridine of Fornmula XXV is 20 reduced to provide a
3-am no- 2- phenoxypyri dine of Formula XXVI. Preferably, the reductionis

carried_out i.ng.a_conventional heterogenepus hydrogenation al yst such
ae " pr artitanf e SRR i e e 16T S5 6 ormire o daePe S onvent ent  y
be carrigdtighlt OpABnAyRAEHtalFRRAEPAUS HidMeh ilb AR R SRIbEGAtIuddch as i sopropyl
al cohol, toluene or mxtures thereof. 25 In step (5) of Reaction Schene |V

a 3-am no- 2- pHenutyply stdp 4B @h esemedpuxby/(i) réastingacomdomid ¢f Formalaboxyl i ¢

e of oY Rt SR oE gk Brayfh RN Cott CODRER hen ol SRR b ! P

or tshoeshgi $i) td¥kyl halide id h@ddaas ¥dblition @Eﬁléa@@bséd of PG RV inl 4 @&k d Or

equivalent is sélected such that it will provide the desired R2 substituent
in a cospluentcduol afaremuitaile, pyridhepo dickicaopEthane.r Thy teptticor candecamiedeudi | |

provi de conmpound where i S, hydr n and trjnmethyl .orthovalerate wll
pr ovi deaé@@%b‘ﬁwaemlieO%"Pé”b%‘f%}ﬁ?&fﬂ ?%4"6?1}'36‘%%}3%“ SR % t he
absence jludal V& Phrt @) the pASHuLNEY fartSP) i¥ GB4ted d aF¥RPei) isth@ jheaction is
fun 13 5 0 VRY SBos RO 1LY R 0S02/ R R I et g Lo
dri ve opimdmg, therdiedvostepasar combinged thtag smghegiemduct of the reaction.

i onal | t al yst h idj hl.orid be incl uded
A er nat i vel 5 566 L Qe Baliie ) B8 ST B P rerbsf g S soBBRitR o
For mul aFopfefMh IWité Prévided-yphedtadyl e iffdabS[u b 1B yRaEE OF Ebrmtila B2 Glre¥eBibipad t hen

(ii) cyclizing. In 5 part (i) the aryl halide is added to a solution of a
conpoungelytiorref aeempovnd GffFoamuladdrin asyiteblp solyantsugk axdiehlorgresthane is pyr i di ne

or dichl|or.omet.hane. The . .reactiqgn .can,be carried,out, at i ent tenperature.
Ot  onal Ry itk RyeratecrRft o @Me® SRl Bt Bhardit el Caba. i n
part (ii) then pepEndf RacksH ScHeine IVsa RpRédskyl THAMIda8b[BSS-cJphrigineRf (1) is run
in_ pyridine, then the two steps can conbined into a single step. 10 In step
(6 of RemeuladhisSonesrted|ty atdpheBory-gfloimidize(4.8 rdmatdin-l arhslferampdentl of
E?;][nélr ggil)%/m;lg rugynl gqﬁe ﬁn_eﬁl%%no%}leﬁl(ll_t)l o'Plge%ét%nA'Sé{e%lepH.r i dine of Formula V.
In step (8) of Reaction Scheme IV 4-phenoxy-1H-imidazo{4,5-c]pyridin-1-yl
sulfonamide of Formula VI is aminated to provide a 4-amino-1H-imidazo[4,5-c]pyridin-1-
yl sulfonamide of Formula XIX. The reaction can be carried out by combining a
20 compound of Formula V1 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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solution of a conmpound of Fornmula IV in a suitable solvent such as

di chl oronethane is treated with trifluoroacetic acid or hydrbBrW%rm@ aci d
at a reduced tenperature. In step (7) of Reaction Scheme IV a

4- phenox @ 11 dazo[ 4, 5-c] pyridine of 15 Fornula V is cBRIABE8, a

4- phenoxy- | H i m dazo[ 4, 5-c] pyridi n-1-yl sul fonam de of Fornula VI using the
met hod of step (2c) of Reaction Scheme Il. In step (8) of Reaction Schene |V
4- phenoxy- | Him dazo[ 4, 5-c] pyridin-| - sul fonam de of Formula VI is

am nated to provide a 4-anino- IHerﬁ‘aGéQIb{s ahemaeiVoyridin-1- yl sul fonani de of
Forrmul a XI X. The reaction can be carried out by conbining a 20 conmpound of
Formula VI with ammoni um acetate in a seal ed tube and heati ng (-150C. ). The
product or a pharnmace®H cal | y accept abte s:alt t hereof can bg isol ated using
conventional nethods, MD.113/ 11511718 ’0 I\/AY 2006 P HSOZ/ 18282

Reacti on Schene |V b u© Q‘*FL) XoR4 |V RS
'130C (6) n, N, |

NH
R, R, >|<
XX i
X R’ “BOC
l (3)
Q 0 o o
2N NH N. -
N YR, < NS @ NS o
R = N v e
3 . R; NH R; NH
h /':J o il( v 0
v RS N N
5  BOC R “BOC R “BOC
al" Q
o o NH,
NN (7) NN B NN
| >R, — i >R, ——=1 >R,
=N N =
Rs X RS I R; N
R, | R, | X
NH * N .o R, N
Vv RS /8" XIX 20
g Vi Rso,S\ Rsfo'-s\ .
R, R,
5 Compounds of the invention can be prepared according to Reaction Scheme V

where Ry, Ry, Rj, R4, Rs, and X are as defined above and BOC is zert-butoxycarbonyl.
In step (1) of Reaction Scheme V, a 4-phenoxy-1H-imidazo[4,5-c]pyridine of
Formula IV is aminated to provide an N-(4-amino-1H-imidazo[4,5-c]pyndin-1-
yl)acetamide 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.



0O XXIl'l XXIV (5) XXVI (8) 5 Conpounds of the invention can be ﬁrmr@g
accordi ng to Reaction Scheme V where Rl, R2, R3, R4, R5, and

defined gRp @{] BOC is tert-butoxycarbonyl. In step (1)P }/m n Schene
V, a 4- phenoxy i m dazo[ 4, 5-c] pyridine of Fornula IV is amna e

provide an N-(4-amno-1 Himdazo[4,5-c]pyridin-I- yl)acetam de of Forrrul a
XXVI11, which is a subgenus of Formula I. Preferably a 10 conpound of

Formula IV is co%@?%@ﬁgfﬁgﬁgﬂwmﬁg g@tamoef \{%ﬁfagoltjegmerat ure

(140 - 1600). tional feaction can be run I'n essure vessel. O
(2)  NH FpyridinH13éetamli oo 5<F dRmulh XX&QII XMz WRdeE atflicdhdiidnis 2006 5 10 WO
03/ 050118 PCT/ US02/ 18282 In step (2). of Reaction Schene V, an

N ( 4- ani Bevideail ff- maéwﬂé cleyminidcrrhing of Fompda ki Rrefesablmor campounrdkof 11 i s
hydroly I y

IHim dazgf.'ﬁmgﬂﬁﬁ 19 Sﬁggyn}xf#g{}gpc 1c?rrﬂr%ru (f/{lﬁan%&) téfr:aatt%qy, a conpound of

Forgrula XXVI11 is mqmpnmdmeidnohmnmawﬁx|1ﬁ1-mu sofd Ba)pyridind-dsiat ed. | n
step (3)_of Reaction Schene V, a | Himdazo[ 4, 5-c]pyridin-4-am ne of

For mul a ffqmﬁuéa [} srrpaveres usnmepnySANM mstheds feamsaiieiod Fammulei Xi¥Iowhiebr nul a
M, Qubglsefnu@oﬁg&ﬂﬁxn#@ ﬂc c%tmﬁl Anlbe cmﬁd afad hé)s nﬁ@dﬁn s?cpc Efofe d out as

descrlbe
Reaction Scheme II. The product or a2 pharmaceutically acceptable salt thereof can be

isolated using conventional methods.

10
i Reaction Scheme V
O :
N " NH, NH,
NS Nye N @ NN
R; =N I N | P \>_R2
Lox R3 x R; N
1
4 No R, 0 R
/" BOC N ‘ NH
R RS Ry
v XXV i
3
NH,
NTXN .
PR
R N
) X
4 N O
Rs/ f
i Rt
xvi
The invention also provides novel compounds useful as intermediates in the
15 synthesis of the compounds of Formula I. These intermediates have structural Formulas

(ID) - (VI) descnbed in more detail below.
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Reaction Schene |1. The product or a pharmaceutically acceptable salt
thereof can be isolated using conventional nethods. |V Reacti Q%Qghm \
NHZ N N VNI REBNRNRZ 11 NX Ra NO IRS s> 1 NH
R5" 11 X gf'%lb"r’f\]/lesnti on al so provides novel conpounds usef S?Tﬂjss” &rredi ates
in the 15 synthesis of the conpounds of Fornmula |I. These internedi ates have
structural Fornmulas (Il) - (VI) described in nore detail below 16 3 0 MAY

2006 V0 03/ 030118, LT, US021 49752 Ones oL 288t ff oY el at e compounds has

NH,
N
N~ ™=
| DR,
N
R ;(
R | |
) /NH
R;
(ID
<
wherein: X is alkylene or alkenylene;

R; is selected from the group consisting of:
-hydrogen;
-alkyt;
10 -alkenyl;

-substituted aryl;
-heteroaryl;
-substituted heteroaryl;
15 -alkyl-O-alkyi;
-alkyl-S-alkyl;
-alkyl-O-aryl; .
-alkyl-S-aryl; |
-alkyl-O- alkenyl;
20 ~alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
25 -N(R¢)2;
-CO-N(R¢)z;

17



c 10 15 20 25 wherein: X is al kylene or al kenylene; R2 is sel ected fr&(renthe

group consisting of- -hydrogen; -alkyl; -alkenyl; -aryl; - s ARt 1
aryl; -badeygoiigl ; -substituted heteroaryl; -alkyl- Oalpk_‘y}US‘,mszsz
-al kyl -S-al kyl; -alkyl-0-aryl; -alkyl-Saryl; -alkyl-O alkenyl;
-al kyl -S- al kenyl; and -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of -OH, -hal ogen;

-N(R6)2; -CON(Rh)2; 17 3 0_MA 06 WO 03/050118 PCT/ US02/ 18282
-CS-N(R6)2; -S02-N(R6)2; CENR:
-SO02-N(Re)z;

-NRs-CO-C, .10 alkyl;
-NR¢-CS-Cy. o alky!;
5 -NRg- SO,-C)y9 alkyl;
-CO-Cy.10 alkyl,
-CO-0-C; o alkyl;
-N3;
-aryl;
10 -substituted aryl;
i -heteroaryl;
-substituted heteroaryl;
-heterocyclyl;
-substituted heterocyclyl;
15 -CO-aryl;
-CO - (substituted aryl);
-CO-heteroaryl; and
-CO - (substituted heteroaryl)
R; and R4 are independently selected from the group consisting of
20 hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio; and
each Rs is independently H or Cy.)p alkyl, or Rs can join with X to form a
ring that contains one or two hetero atoms; -
each Ry is independently H or C,_, alkyl;

25 or a pharmaceutically acceptable salt thereof.

18



-NR6-CO-Cl.io al kyl; -NR6-CS-CL1.10 alkyl; 5 -NR6- S02-C _Io al kyl;
-COCl_10 alkyl; -COOC 10 alkyl; -N3; -aryl; 10 -substitBthYp0h ; |

- het er oa aenSUbstituted heteroaryl; -heterocyclyl; - i d

het er Ocyé&f'(%/?s;msgég_ COaryl; -CO- (substituted aryl); - %ﬁ@%@%@fﬁyl ; and
-CO - (substituted heteroaryl) R3 and R4 are independently selected fromthe
group consisting of 20 hydrogen, al kyl, al kenyl, hal ogen, al koxy, am no,

al kyl am no, djalkyl am no. and ,a | thi @ an ach R5 is independently H or
Cl1_10 al kyl, ‘%'}(’ﬂ%cgaéﬁofl&?‘?mﬁndka e@&*‘?@“’%&m“gaﬁ‘rai ng that contains one or two

hetero atons; each R6 is independently Hor Cl_10 alkyl; 25 or a
phar maceutically acceptable salt thereof. 18 3 0 MAY 2006 WO 03/050118
PCT/ US02/ 18282 Anot her cl ass ™t ernedi ates has the Formula 111: N RS BOC
(I11) Qis N2 or NHZ;
O
N™ ™ @
I 1
&
R; NH
!
X
R, [lj
R “Boc
(I

wherein: Q is NO; or NH3;
X 1s alkylene or alkenylene;
R; and Ry are independently selected from the group consisting of
hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
10 alkylthio; and
cach Rs is independently H or C;._y9 alkyi;

or a pharmaceutically acceptable salt thereof.
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Swherein: X i s al kyl ene or al kenyl ene; R3 and R4 are independently sel ected
fromthe group consisting of hydrogen, alkyl, alkenyl, hal ogen, 33#1 KIBK 2006

am no, alvdsmmig. di al kyl ami no and 10al kyl thio; and eachpRBukfis282

i ndependently H or Cl-10 alkyl; or a pharnmaceutically acceptable salt

t hereof. 19 WD 03/050118 3 0 MAY 2006 PCT/ US02/ 18282 Another class of
internmedi ates has the Fornmula (IV): (N) 5 10 15 20 25 wherein: X is al kyl ene
or al kenyl eneg i sisting of -hydrogen;

-al kyl; -ar %noﬁ?er'g%gi?{@ﬁe%@ difaaﬁeglrﬁ?g hﬁe@é@g;&r@?? -substituted heteroaryl;
-al kenyl ; -al kyl-Oalkyl; -alkyl-S-alkyl; -alkyl-0-aryl; -alkyl-S-aryl;

al kyl -G al kenyl ;

0
DY

R,

b4

R3

R/ “BOC
(Iv)

Z=X—-2

wherein: X 1s alkylene or alkenylene;
R; is selected from the group consisting of:

-hydrogen;
-alkyl;

10 -aryl;
-substituted aryl;
-heteroaryl;
-substituted heteroaryl;
-alkenyl;

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

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

-OH;
-halogen;
25 -NRe)2;
| 20



-al kyl -S- al kenyl -, and -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of. -OH - haljpgay 2006

- N(Re) 2; 2@8(@@ M&Y 2006 WD 03/0.50118 PCT/ US02/ 18282 5 1?0]‘1%&&’318@ & 10

CON(RG) (R6)2; -S02-N(R6)2; -NR6-COCl_jo alky
alkyl; -NR6- S02-C lo alkyl; -COC _ioalkyl; -COOC _io alkyl; -N3;
-aryl; -substituted aryl; -heteroaryl; -subst I tuted heteroaryl;
-heterocyclyl -substituted t yclyl; -COaryl; -CO - (substituted
ar yl) -%-ﬁ{ﬁfz’

-CS-N(Re)2;

-502-N(R¢)z;
“NR4-CO-Cy_i0 alkyl;
5 -NR-CS-C, .10 alkyl;

-NRs- SO2-Cy.1p alkyl;
-CO-C\.10 alkyl;
-CO-0-C,.10 alkyl;
-N;;

10 -aryl;
-substituted aryl;
-heteroaryl,
-substituted heteroaryl,;
-heterocyclyl,;

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

20 . Rjand Ry are independently selected from the group consisting of

hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio; and |
Rsis H or C.jp alkyl; -
each Ry is independently H or C,_jq alkyl,;

25 or a pharmaceutically acceptable salt thereof.
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-CO heteroaryl; and -CO -

i ndependently sel ected fromthe group consisting of
al kyl am no,
each R6 is independently Hor C1_10 a

al kenyl , witpd;agers al koxy,

and Rs is Hor C-10 al kyl;

(substituted heteroaryl) R3 and R4 are

T R 2006

anm no,

hydr ogen,
di al kyl am nOPé"i‘/‘ﬂJsoﬁJsF

t hi o;
yl; or

phar maceutical |y acceptable salt thereof 21 3 0 MAY 2006 WO 03/ 050118

PCT/ US02/ 18282 Anot her

cl ass of

i nternmedi ates has the Fornula (V):

N (V) 5

10 15 20 25 Vmﬁﬁlﬁr@las%f]ﬁlt&hﬁma%%aﬁfhﬁdﬁﬂw @ne;

group consisting of
- heteroaryl;

-al kyl - S-al kyI ; -al kyl

wherein:

-substituted heteroaryl;

-aryl;
-alkenyl

ydrogen;

-0-aryl;

X 1s alkylene or alkenylene;

R; is selected from the group consisting of:

10

15

-hydrogen;
-atkyl;

-aryl;
-substituted aryl;
-heteroaryl;
-substituted heteroaryl;
-alkenyl;
-alkyl-O-alkyl;
-alkyl-S-alkytl;
-alkyl-O-aryl;
-alkyl-S-aryl;

‘-alkyl-O- alkenyl,

20

25

-alkyl-S- alkenyl; and

R2 is selected fromthe
-substituted aryl;
-al kyl - O-al kyl ;

-alkyl or alkenyl substituted by one or more substituents selected

from the group consisting of:
-OH;
-halogeni
-N(Re)2;
22
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-al kyl -S-aryl; '-alkyl-Oalkenyl; -alkyl-S alkenyl; and -al kyl or al kenyl
subst i tut ed by one or nore substituents sel ected from t he groﬁ@SﬂmeStl ng

of : - - hal og -N(R6)2; 22 3 0 MAY 2006 WO 03/00118_ PCTI /18282 5
10 15 20"5%“3’%}@(%)2 -CS-N(R6)2; -S02-N(R6)2; - NR6- &6 28} kyl ;
-NR6-CS-Cl a0 al kyl; -NR6- SO2-C _to alkyl; COC110 al kyl; COOCl 10‘
al kyl;  -N3; -aryl; -substituted aryl; -heteroaryl; -substituted
het eroaryl; -heterocyclyl; -Catkt?&tstut ed heterocycl yI

-CS-N(Re);

-SO2-N(Re)z;

-NRs-CO-Cy g atkyl;

5 'NR6‘CS'C[-}0 alkyl;

-NRs- SO,-Ci.10 alkyl;
-CO-C,.jp alkyl;
-CO-0-Cy_10 alkyl;
-N3;
10 -aryl;
-substituted aryl;
-heteroaryl;
-substituted heteroaryl,
-heterocyclyl;

15 -substituted heterocyclyl
-CO-aryl;
-CQO - (substituted aryl);
-CO-heteroaryl; and
-CO - (substituted heteroaryl);

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

Rsis H or Cy.j¢ alkyl; -
each Rg is independently H or C_g alkyl; |

25 or a pharmaceutically acceptable salt thereof.
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-CO-aryl; -CO - (substituted aryl); -CO heteroaryl; and -CO - @guiagt 008t ed
heteroaryl); R3 and R4 are independently sel ected from the group consisting

of hydragegsosadiky! , al kenyl, hal ogen, al koxy, am no, al Kpbpiirsasz
di al kyl am no and al kylthio; and R5 is Hor C1_10 alkyl; each R6 1s

i ndependently Hor Cl1_,0 alkyl: or a pharnaceutically acceptable salt
thereof. 23 3 0 MAY 2006 WO 03/ 050118 PCT/ US02/ 18282 Anot her cl ass of

i nt er medi at esmﬁlﬁﬁertclfh‘%fg E@Hrf%dfa\@s)hasﬁ?ef%rﬂ’lgla]q‘iﬂfo wherein: X is alkylene or

al kenylene; R is ary heteroaryl, heteroc Cl-20 al kyl or C2.20
al kenyl, each of which nmay be unsubstituted or substituted by one or nore
substituents independently selected fromthe group consisting of -alkyl;

-al kenyl; -aryl; -heteroaryl; erocyclyl; -substituted cycloal kyl ;
-0-al kyl; -O (alkyl)O_i-aryl; ‘

(VD

wherein: X is alkylene or alkenylene;
R, is aryl, heteroaryl, heterocyclyl, C;.3 alkyl or
C2.20 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently setected from the group consisting of:
10 -alkyl;
-alkenyl;
-aryl;
-heteroaryl,
-heterocyclyl;
15 -substituted cycloalkyl; y
-O-alkyl;
-O-(alkyl)o-1-aryl;
~-O-(alkyl)o.1-heteroaryl;
-O-(alkyl)p.i-heterocyclyl;
20 -COOH;
-CO-0-alkyl,
-CO-alkyl;
-5(0)o-2 -alkyl;
-8(0).2 (alkyl)o.1-aryl;
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-O(alkyl)o., -hetero aryl ; -O(alkyl)0_1-heterocyclyl; -
-COOalkyl; -COalkyl; -S(Oo_ 2 -alkyl; -S(0)0-2 - (alkyl)o 1{3%35245
'S SRl f00s TS 82 00 L (o bk
- (al kyl ) o_1- NR6- CO- O al kyl ; (ali<yl)o , -NR6- CO-al kyl; -(alkyl)o_
,-NR6-CO-aryl; -(alkyl)o_ 1-NR6-CO heteroaryl; -N3; 10 15 20 25 30
- hal ogen; - hal oal kyl ; S(B?l q?alkﬁi(o- —heteroaryhal oaI kyl; -CO hal oal koxy; -NO2;
 -§(0)o.2 «(alkyl)o.;-heterocyclyl;
-(alkyljo-i-N(Rg)z;
~(alkyl)p1-NR4-CO-O-alkyl;
5 -(alkyl)y.1-NRg-CO-alkyl;
-(alkyl)g.i-NR(-CO-aryl;
-(alkyl)o.;-NR¢-CO-heteroaryl; '
-Nj;
-halogen;
10 -haloalkyl,
-haloatkoxy;
-CO-haloalkyl;
-CO-haloalkoxy;
-NO;;
15 -CN;
-OH;
-SH; and in the case of alkyl, alkenyl, and heterocyclyl, oxo;
R; is selected from the group consisting of:
-hydrogen;
20 -alkyl;
-alkenyl;
-alkyl-O-alkyl; |
-alkyl-S-alkyl; -
-alkyl-O-aryl;
25 -alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alky! or alkeny! substituted by one or more substituents selected
from the group consisting of’
30 -OH;
-halogen;
-N(Rg)2;
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-CN;, -OH, -SH and in the case of alkyl, alkenyl, and heterocyclgl 0X0;
R2 is selected fromthe group consisting of- -hydrogen; -alkyl 70 MaY wgfhyl

-al kyl - Q?\@dsmkous al kyl -S-al kyl; -alkyl-0-aryl; -alkyl- [%'L 18282 Kyl -
al kenyl; -alkyl-S- alkenyl; and -al kyl or al kenyl substitute zf)y one or
more substituents selected from the group consisting of: -OH  -hal ogen;

-N(R6)2; 25 3 0 MAY 2006 WD 03/050118 PCT/ US02/ 18282 - CO N(R6) 2;
RS- S02-CL-i o Al kyle L 0O CD ARk | -0 CL 1o alkyl: RB 10 Laryl
y y 0 al Kyl | aryl;
-CS-N(Re)2;
-S02-N(Re)z;
-NRg-CO-C,.10 alkyl;
5 -NRg-CS-Cy.10 alkyl;
-NRg- SO,-Cy_1g alkyl;
-CO-Cy.yp alkyl;
-CO-0-Cy.y9 alkyl;
-N3;
10 -aryl;
i -heteroaryl,;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl,

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

Rs1s H or Cy.y alkyl;
each Rg is independently H or C,.; alkyl;

20 or a pharmaceutically acceptable salt thereof.

As used herein, the terms “alkyl”, “alkenyl” and the prefix “alk-" are inclusive of
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and -
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms,

25 with alkenyl groups containing from 2 to 20 carbon atoms. Preferred grdups have a total
of up to 10 carbon atoms. Cyclic groups can be monocyclic or potycyclic and preferably
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyi.

The term “haloalkyl” is inclusive of groups that are substituted by one or more

30 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,
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| -heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl; 15 R3 and R4
are independently selected fromthe group consisting of hydrogéﬁ MARI76051 |

al kenyl, halo en al koxy, am no, alkylam no, dialkylamno_and al Kyl th| o
and R5 | ¥QPHFOHS 10 alkyl: each R6 is independentiy H orP€I’U§W”éI2{

or a pharmaceutically acceptable salt thereof. As used herein, the terms

"al kyl", "alkenyl" and the prefix "alk-" are |ncIu5|ve of both strai ght’
chai n and brapched ¢hain groups and of clic grou . cycl oal kyl and
cycl oal kenyl . ThSFE8 sy hasy gge@ﬁb’EF‘F‘ﬂ%ﬁgaf‘f%ég @rp ls TioghOEAPE DRSS to 20

carbon ag offfples?or a‘fjrlté}o@slﬁﬁﬂﬁhe El‘ié?HfP%a H bf]b'h@lgy!f N&8Fertyllafd %Qieﬁ?lr b atons.

Preferred groups have a total carbon ators. Cyclit groups can
be nonoctgohi‘beteoanyd! wcipdes Eroamdc pmg$ er lathﬂ wstdlmﬁdaatfqoomusattleasmmr fingy car bon

cyel ohexSerBalii Gk oy b sy table KeretaeE Ry P mefte runy YRR B o
i nckusi V(ﬁnﬁﬁlm?f %q&ﬁohﬁw ﬁ{d%xﬁqlaahaélyt @x‘iiaz'@l/yl%}@rcﬂj?l tmrafolyﬁi}nmi& n atons,

i ncl udi ng perfluorinated groups. This is also true of groups that include
t he pr efpyrazofd @ca‘zolyExbjnmlajls bgimﬁuamsdblb@zn&tmﬂalekw cgbambd keneoxaablyt,onet hyl |

trifluoronmethyl 26..3 .0, MAY.. 200 /0 PCT/ 02/ 18282
The  t or T g, KRG Al iRl bt e PR AP BT PO XM 0s or 11 mg
syst ens. jsothiaddRl, 9§nﬁf1 qiivihzdih9URAd kdeh.ude phenyl, napht hyl bl phenyl,
fluorenyl and indenyl. The term"heteroaryl" i ncl udes aromatic ri ngs or

ring systens tHeigroexhyldinrledes nensrorostic nngs@r ringsestemathahrenaigat legst S, N) .

ble_h | |,
Caobi nor e R st B30} et it it agt B K, By PR ™
i m dazol .yrlsatura@wmlawes leBfZﬁﬂOWbmdnﬁbﬁé’(Dlhatéma@egﬂﬂf)wEithpla@enZOt hl Ophenyl :

car bazol yI benzoxazolyl, pyrimdinyl, benzimdazolyl, quinoxalinyl,
benzot hi ?ﬁ@PWCI‘CWWMQﬁ Wolld}rgb)ggmwmfuranyl morpholinyl, thiomorpholinyl,

pipendinyl, piperazinyl, thiazolidinyl, isothiazolidiny!, and imidazolidinyl.
The aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by

15 one or more substituents independently selected from the group consisting of alkyl,
alkoxy, methylenedioxy, ethylenedioxy, alkylithio, haloalkyl, haloalkoxy, haloalkylthio,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylthio,
arylalkoxy, arylalkylthio, heteroaryl, heteroaryloxy, heteroarylthio, heteroarylalkoxy,
heteroarylalkylthio, amino, alkylamino, dialkylamino, heterocyclyl, heterocycloalkyl,

20 alkylcarbonyl, alkenylcarbonyl, alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl,
alkylthiocarbonyl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, arylthiocarbonyl, heteroarylthiocarbonyl, alkanoyloxy,
alkanoylthio, alkanoylamino, arylcarbonyloxy, arylcarbonythio, alkylaminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsuifonyl, aryldiazinyl, alkylsulfonylamino,

25 arylsulfonylamino, arylalkylsulfonylamino, atkylcarbonylamino, alkenylcarbonylamino,
arylcarbonylamino, arylalkylcarbonylamino, heteroarylcarbonylamine,
heteroarylalkycarbonylamino, alkylsulfonylamine, alkenylsulfonylamino,
arylsulfonylamino, arylalkylsulfonylamino, heteroarylsulfonylamino,
heteroarylalkylsulfonylamino, alkylaminocarbonylamino, alkenylaminocarbonylamino,

30 arvlaminocarbonylamino, arylalkylaminocarbonylamino, heteroarylaminocarbonylamino,

heteroarylalkylaminocarbonylamino and, in the case of heterocyclyl, oxo. If other groups
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I sot hi azolyl, purinyl, quinazolinyl, and so on. "Heterocyclyl" includes
non-aronmatic rings or ring systens that contain at least 10 ohf MAd@ibhet ero
atom (e. goofseds N) and includes all of the fully saturapegd apgfpgtially
unsat urated derivatives of the above nentioned heteroaryl groups. Exenplary
het erocyclic groups include pyrrolidinyl, tetrahydrofuranyl, norpholinyl,

thi onorpholinyl, piperidinyl, piperazinyl, thiazolidinyl, isothiazolidinyl,
and im et.er0ar r be

a0 4 SAeLerbavl bolie SocieLEr Aty ABBRET AENBLLL iguoR B0 b
selecteweﬁnuﬁnmn@bgpoaprnmmsoﬁmeagowﬁmmhkyﬂﬂiaﬂkbuynmnethyIenedloxy,

et hyl enedi oxy, al kylthi o, hal oal k | oal al ogen,
nitro, hydroxy @ H‘e%l"(t,’étb‘l“B ts wer%llirpﬁﬁta e‘? ampi“r&la %?{W“b%&/ CH il thi o,
aryl al kgxy,préteibRl Kiddd fhd mlei% %Eé?@i%bﬂy@ﬂ@ﬂl%ﬂ Oﬁw |09>§Nbst1h§&?£r9@r!¥rlei‘elﬂﬂc9

het er oaryl al koxy,” het eroaryl al thi"o, amno, kyl am no, di al kyl am no,

het%®r ocyRdl grbuPshmlad@@lygl gaukglha,vx@l &t kyarb«an hlomgl (,l eahicéryyl atborlmmw]
alkoxycarbo r.b , car bo al k hi ocgr bonyl ,
aryl car B?ﬂi’yfl’alyi Hb{’llgt?’ 85?@%&%(? %02’5'7‘?3’1 ‘H@F‘g%}@ﬁ% P‘]P(bteg} % h@i«fegr bonyl ,
aryithi Q%%B%Y/imetﬂﬂt FQRMR L é Qfeaérbmpyﬁethﬁl RO o of titks& AR@yddahi o,

al kanoyl am no, "aryl carbonyl oxy, aryl carbonyt hi o, al kyl am nosul fonyl,

al kyl s ulsrabsigtutenta,rlﬁ preseritoean be presest ethy berpeuwidy lof the ipienitioni inghy

al kyl sul f&r@{ §m no, 25 aryl suI fonyl am no, aryl al kyl sul f onyl am no,

al kyl carcl?ony amno, al kenyl carbonyl am no, aryl carbonyl am no,

arpd al kyl car bpyayhweention is MelueivedF YCanpousdfddsbabed herein in any of their

het er oar yl al kycar bonyl am no, al kyl sul fonyl am no, al kenyl sul f onyl am no,

aryl sul fbagmacawicedly agesptabledarmes) elvdingrsarecrs ﬁ'(tﬁlveasdhalwgfarnﬂ@ﬁyd ani no,

het er oar b

al kenyl| %&rﬁg{%g%lﬂﬂftf QXLLJQ{& %%%ﬁ&l&)ﬁ%ga@%eﬁ %iﬁaﬁf@um} if a compound is

aryl al k;dpamlnmﬁwaanykﬁehm sd&éﬁ'ﬁﬁbﬁfm}tlﬁﬁs exhafnydrpound, s enantiomers as

het er oar yl al kyl am nocar bony] am ng and, in the case of heterocyclyl, oxo. If
ot her grliRs raceypHEx 1be epantigmerso006 PCT/ USO2/ 18282 are descri bed as
bejng "substituted" or "optionally substituted", then those groups can also

be substituted by one or nore of the above enunerated substituents. Certain
subst i t (Rbatrgacantécal) Eoerpakitipnpaef Biolegical Pativietxanpl e, Y is preferably - CO -;

Pharmaceutical compositions of the invention contain a therapeutically effective

amount of a compound of the invention as described above in combination with a
pharmaceutically acceptable carrier.

20 The term “a therapeutically effective amount” means an amount of the compound
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity,
and/or antiviral activity. Although the exact amount of active compound used in a
pharmaceutical composition of the invention will vary according to factors known to those -
of skiall in the art, such as the physical and chemical nature of the compound, the nature of

25 the carrier, and the intended dosing regimen, it is anticipated that the coinpositions of the
invention will contain sufficient active ingredient to provide a dose of about 100 ng/kg to
about 50 mg/kg, preferably about 10 pg/kg to about 5 mg/kg, of the compound to the
subject. Any of the conventional dosage forms may be used, such as tablets, lozenges,
parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal

30 patches, transmucosal patches and the like.

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

agent in the treatment regimen, or the compounds of the invention may be administered in
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Zis preferably a bond ; and R, is preferably C-4 alkyl, aryl, or
substituted aryl. Preferred 5 R2 groups include al kyl groups hav MaY 0060 4

carbon a J.e., methyl, ethyl, propyl, isopropyl, n-b = but yl ,
I sobut yl W@E"é“’t‘”e’?t -butyl), methoxyethyl, ethoxynethyl, angEWUSoz?ﬁSsz

cycl opropyl nethyl. R3 and R4 are preferably nethyl. One or nore of these,
preferred substitutents, if present, can be present in the conpounds of the

i nvention i,n _an onbi natj on. 1 e ipvention.is inclusive of the
conpoundrilad PR BRI B AP e ary e RpRuireRelieddliors! Brebif avi o
forns, iRepdide ABAiFRdanGviES Anfibiott 3hEH RIEEE pDteli] peStitRe] dlikioRlideotidk ! S,

sol vates, polynorphs, and the like. In particular, if a conpound is

opti cal I§€active, the invention specifically includes each of the conpound's

enanti oners ) ] f Nt
Phar maceut i ca hc%ﬁllfflc?su ﬁ‘?‘? %ﬁgggagn‘%ng}l’ﬁéb%?%g Sllé:‘{}?et\ﬂqp ?fu"llst{gr {O?gﬁt ?'coafl
conposi tdeptath Gftokine ih BYEIirhants S firfied adcdrBigap Hettestaddt YoreH b&low] Theseanount of

a conpound of the invention as described above in conbination with a
phar mac &gsylisandigatg that freismponnds re usefpbasprunyng response madibisethatean| v

ef fecti Vo &R rfltle;itn%gr{ksre?ﬂbnm% urﬂf)er.t iﬁ&gﬂ%}g, reﬁ&'érm Cth@rﬂtuséfﬂ i;r/lrmé'ce a

therapeutic effe such "as cytoki ne induction, “antitunor actrvity, and/or
ant i vi r areagtnt\oftaywanélytofdisghdethhe exact anount of active compound used in a

phar maceuti cal, conposition of the invention wi|l vary according to factors
known to t hoskYokmespppse r ttcﬁlenalaatxbeslaewegéwh%adpmwreapna ePrRE al

natyre o . k . [ ' ded
Gotdng rsshinBTRENREhd IEnBAIY i Rle prlchB BTN B andBELIE AL EECTL, o1

wi || confadioR oSAINH-6) &Welpsd tevRin mgirRdik@B (1110 Oytokiicdavisel Biymhesaasy 100

ng/ kg to about 50 ng/kg, preferably about 10 pg/kg to about 5 ng/kg, of the
conpouncdbe induded bysehjpeunds ofithe isvention oclude HN-ondNFdesHgb, Hlob,ib-19m@pdbe used,

such as tablets, | ozenges, enteral formul ations, syrups, creans,
pepliadt b2 o3 - IR S R A g T M L
pat ches @RdnkiBR vlrhkﬁxodmmn%ﬂn@maﬂéelp%mm rhdk¥iRthe eBmpeihdResédMnthst ered as
the single therapeutic agent in the treatnent Tegi nen, or the conpounds of

t h&S i nvelraatmentredyirpledisagpdsrang ttemets. iAccoglinglp, thesinveidm provides 2 method of
inducing cytokine biosynthesis in an animal comprising administering an effective amount
of a compound or composition of the invention to the amimal.

Certain compounds of the invention have been found to preferentially induce the
expression of IFN-at in a population of hematopoietic cells such as PBMCs (peripheral

20 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without
concomitant production of significant levels of inflammatory cytokines.

In addition to the ability to induce the production of cytokines, the compounds of
the invention affect other aspects of the innate immune response. For example, natural
killer cell activity may be stimﬁlated, an effect that may be due to cytokine induction. The

25 compounds may also activate macrophages, which in turn stimulates secretion of nitric
oxide and the production of additional cytokines. Further, the compounds may cause
proliferation and differentiation of B-lymphocytes.

Compounds of the invention also have an effect on the acquired immune response.
For example, although there is not believed to be any direct effect on T cells or direct

30 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 1L-4, IL-5

and [L-13 are inhibited upon administration of the compounds. This activity means that
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WO 03/ 059118 PCT/ US02/ 18282 conbi nation with one another or with other
active agents, including additional inmune response nodifi eri,D mtm%i rals,
ant i bi ot W$a3/@pidgbodi es, proteins, peptides, oligonucleotigeqsise,fbs: The
conmpounds of the invention have been shown to induce the production of 5
certain cytokines in experinents perfornmed according to the tests set forth
bel ow. These results indicate that the conpounds are useful as i mmune
respons I i ' nber of
I A G SR e L e

di sor derrsspo@y¢ ard/oredowiremeatporostithe Tap reppyndeds destied e dn bigwt dfehadiling off r at i on
of conpounds %0 cording to the invention generally include interferon-a
(1 FN- ( X)COHIRIMBHS ¢ B iRREST o ighibfidbE ohe HMIHREISPOTRS GisicPmpeuEIATE

i nterl eyki | | ' 108G conpounds
of the %\?gﬁf (Iﬁ Edr-]l)c} ﬁ%}’lﬂﬁ[‘éklﬁ%ﬁﬁaﬁﬁ&ﬁt_ﬁég g;%?%’{l&é%@éér E._g g%){ cipli(?%) angg’eag}_l?%al and a
var$ et y adfermt, hBergmyrholtiin egsterdivdnpusotritiemafdses tsg videemaadancinof sigdr  cyt oki nes

can inhibit. virus production and tunor. cell h, .maki ng the conpounds
oef ul THPSERIY a6er rORURE IR TG e senes S EDUREr 5. Accor dingly. the
i nvention pr oy desngndeifinde Hx]fofdify{h%%fel?@ PO uREOSHRE NRR Ssekidl ;@0 ani mal

conprising admnistering an effective anount 01% a conpound or conposition
of the ithe&natitent oie whie vanictyadf.co@ditivns. nBemmpoofittsir ebilith® indweethe on have been
found to preferentially induce_the pression of IFN-a in a pqpul ation of
hemat ppd?rg‘tl‘fcé“’Eé’EFXtogWEﬁs aﬁﬁﬁ&a (’b‘g}éf tﬁ%r%ltﬂ‘? RIBPEY AfoRfHttear cell s)
copd al Nt gl Rt GRhixtent BF GA'GRAASRA LS. GRd infilBBnRauiagk iFoncom tant
production of significant levels of Inflammtory cytokines. “I'n addition to .
t he abi |suggestthatmngeundeofrhe duentiomaefuseipt okirsating diseases ongloasnbist it t he

i nventiqgn affect. cltdher a\s;rﬁc S of 1t rlle I nnat e i nune r.es onse._[d:or .exanpl e,
nat ur al RP‘I“T 0. JodIn - (e 'Q#‘H&ﬁerﬂfé“ é‘faftﬁlﬁoé'ﬂrﬂﬂr}wéﬁf"é?l?’g t WS SRS due to
cyt oki neg;i iePatitis @9 Hefe8 Sirdplek WTRAUNGS 1HRY _T%béﬁ; ﬁﬁﬂl‘uh@fr@cé@ﬁ%@sﬂh&ges, whi ch
in turn stinmul ates secretion of nitric oxide and the production of

addi t i onanoly pakiculgdy vEuelameajor; HHY ; EdMYDUAYS rivagviomusdenopires;icbmnavinen and

ot et B e Pt R P PR RSN byl M S BB s o
bel i evethebplaiia; MitMartpdpRidm ShiARGHPYY) akd G&btigtc@medplagind; fRthdl QlUsks @y of T cel |

cytokines, the production of the T helper type | (Thl') cytokine I
candida, aspergillus, and cryptococcal meningitis; neoplastic diseases, e.g., basal cell

carcinoma, hairy cell leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell
carcinoma, myelogenous leukemia, multiple myeloma, melanoma, non-Hodgkin’s

20 lymphoma, cutaneous T-cell lymphoma, and other cancers; parasitic diseases, e.g.
pneumocystis carnii, cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome
infection, and leishmaniasis; and bactenal infections, €.g., tuberculosis, and
mycobacterium avium. Additional diseases or conditions that can be treated using the -
compounds of the invention include actinic keratosis; eczema; eosinophilia; essential

25 thrombocythaemia; leprosy; multiple sclerosis; Ommen’s syndromie; diécoid lupus;
Bowen’s disease; Bowenoid papulosis; alopecia areata; the inhibition of Keloid formation
after surgery and other types of post-surgical scars. In addition, these compounds could
enhance or stimulate the healing of wounds, including chronic wounds. The compounds
may be useful for treating the opportunistic infections and tumors that occur after

30 suppression of cell mediated immunity in, for example, transplant patients, cancer patients

and HIV patients.
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is induced indirectly and the production of the T hel per type 2 &Nﬁﬁ
cytokines IL-4, IL-5 and IL-13 are inhibited upon adm ni st rat3 b nﬁhe
conpounds, This activity means that 29 WO 03/01-0118 3 0 NAY 1006

PCT/ US02/M BI85 e conpounds are useful in the treatment SCTHSEEYZEL where
upregul ation of the Thl response and/or downregul ation of the Th2 response
is desired. In view of the ability of conpounds of the invention to inhibit

the Th2 i nmune response, the c unds ar expected to be useful in the
treat nent of Gmog‘“b‘? %@%",““82&%“"&‘8&?@"88 meiesynthesip 5An amonnt o gy,

al I er gi csfefitiBhdth Saustdonk @ hford HAMS P, ¥idHeRBAOR Fies ARado eg,alen&ﬁidcil%ﬂet , and

possibly as a treatnent for recurrent fungal di seases and chl any The
i mmune rasiBwusids togaoduceng aefduatsSonefor e cptohimen sischrkfor thampledENuk, in  t he
treatment of a wide variety of conditions. Because of their ability to

i nduce t WF-prlbudk it 0P 2pg 1loil? Hed isinersased qventhe bagkgrovndrigrel of sughe
COMpOUNdS , 4f; fe P! ‘%é‘é'?e{ah%{ouﬂnﬁ’w‘ijﬁ%@! ct&dh@%ﬂ ?S\Is'f(ﬁg}ﬁm?ﬁ th¥lar@y i Seases and
tundrs. FhT e Trmundnodul a I ng acti |aty S gges‘is that conmpounds "of the

i nvent i ogkpacted used alodervflabedt Q0GR elisSloabest Fual/ kasprefiblpabout 10 pighiedot 0,
viral diseases including gl_eni tal warts; common warts; plantar warts;

Hepat i t i @boubs medeht Th Bventionalseguoydegs methordaf dreatinga yiral jafeqyonain)an.

ol | US Ul AC QEMH of U8RI heoBRiShd GHLAE | M HARIRAR RGine, HV, OW; vzv,
rhi novi rus; adenovirus; corofravirus; 15 1nfluenza; ana ara~i nfl uenza;

i nt r aepi ddmeinisedringesnffesti vsarsaiei 0fs coapatirgladr contpoaieiph bfiteiiaventioe apthasi a;

human papi.l | omavirus ( . and assocj| at ed .neopl asi as; fungal di seases, e.g.
canfli da, 2@k 4R pRgUnt “‘E‘E\HQIE? Pptate l%”r?e‘ﬂfai éﬁg?‘?téo,“ 1H &k 5‘?‘88% thatgyileases,
€. 9., baspke Q?édlucti&?fncdn@%g@orpaf{hlé i festaGOHSEITviral KRRESH, shck 3¢ GigqTe, renal

cell carcinoma, squanous | carcinoma, nyel ogenous | eukema, multiple
ny el ona, lesiohg voablpadoatetdd dgks produ@ion, ymbmortalityastcampangd td untedated oomprbbma, and

ot her cancers; parasitic di seases,.. e.q. neunocystis.carnii, ..
1 ypt os pUIARoNE Prase g amaLivaLs elferiis far shdtpinent A ARaSsHdinedPect i on,
and | ei sRERA BRiv inﬂH@'arbBGt_ti%kll?éctéd%%@ta'd%@éof gboddt 100 b@?% fHAHRL §0m§ﬂg’

mycobacteri um avi um Additional di seases or conditions that can b€ tfeated

usilhg t heretecairip showdd 0 ofg/kette aboutedmiptig. iAacirooknt af e icoinpoks effeovsto teat eny;
05T MODN b oo S Ghis3R ST RRPVIEEEE Sied S5O mBELEL B R o7 051 5
number of tumor foci. Again, 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 pg/kg to about 5 mg/kg.
20 The invention is further described by the following examples, which are provided
for illustration only and are not intended to be limiting in any way.
|
In the examples below some of the compounds were purified by preparative high
performance liquid chromatography using a Waters Fraction Lynx automated purification
25 system. The prep HPLC fractions were analyzed using a Micromass LC-TOFMS and the
appropriate fractions were combined and centrifuge evaporated to provide the
trifluoroacetate salt of the destred compound. Column: Phenomenex Luna C18(2), 21.2 x
50 mm, 10 micron particle size, 100A pore; flow rate: 25 mL/min.; non-linear gradient
elution from 5-95% B in 12 min, then hold at 95% B for 2 min., where A is 0.05%
30 trifluoroacetic acid/water and B is 0.05% trifluoroactic acid/acetonitrile; fraction

collection by mass-selective triggering.
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Bowen' s di sease; Bowenoi d papul osis; alopecia areata; the inhibition of
Keloid formation after surgery and other types of post-surgi cal 0 eha06

addi ti ongotARssgompounds could enhance or stinulate the,hpgki@,0f vvounds
i ncl udi ng chroni ¢ wounds. The conpounds nmay be usef ul for trea{l ng the
opportuni stic infections and tunors that occur after 30 suppression of cell
nmedi ated i mmunity in, for exanple, transplant patients, cancer patients and
HV patients. 30 3 0 MAN 2006 WO 1%%9@99—118 PCT/ US02/ 18282 An anpunt of a
conmpound effective to induce cytokine Diosynthesis is an anount sufficient
to cause one or nore cell M-jpESAntnesD- m:&yl*ﬁ)hdﬂyéthgl- macr ophages, dendritic
cells and B-cells to produce an anount of one or cyt oki nes such as,
for exanple, |FN-a, TNFIRdage[4s- C]IPE[‘ém‘II MDb"lt@I]E‘HHaT‘L €12 that is increased
over the background | evel of suclyp cytokines. The precise amount will vary

according to factors known in the 4rt but is expected to be a dose of about
about 10 g/ kg to about 5 ng/kg. The
eatvng~a viral infection in an animal

100 ng/ kg to about 50 ny/ kg, pret
and a nethod of treating a neopl dsti¢ disease in an animal conprising
adm nistering an effective anmount of q?\::\c\)rrpound or conposition of the

invention also provides a neth
invention to the 10 animal. An anpunt € ect;ve to treat or inhibit a viral

infection is an amount that will cause ayreduction in one or nore of the
mani f estations of viral infection, such ad siral Ilesions, viral load, rate
of virus production, and nortality as conpged to untreated control

ani mal s. The precise anobunt that is effecti or such treatnment will vary

according to factors known in the art but is expected to be a dose of about
10@ ng/ kg to about:50 ng/ kg, 15 preferably about 10 gg/kg to about 5 ng/Kkg.
An anount of a conpound effective to treat a neoplastic condition is an
amount PlAtA wi || cause a reduction in tunor size or in the nunber of tunor

Bt but O ety rnG Ut Aades SupmaliSia A6t e RepeBiomI A BT kg |
prefer ablﬁydxﬁl%%n 3. :4190 {ﬂs)lpyﬁd&}éqv% 2 4"m/rKﬂlol)%H dTémorbH.\éﬁﬁhé @ivoisLy, ur t her

descri bed by the fol Iovm ng exanp are provided for illustration
onl y andharssuhling mlrxtlemdf@slcwiecbm ¢ri mﬂ)a&hg Tirrﬂlanlyhmarﬁe (177 nilg 8230ammuiods bel ow

S%E of \w\;:[::lg1 gd&e%%ﬁtfﬂ € reac on meltllru-'ef\fzaesdsu%d rf)oreﬂ)ar 1ar;[u s, l\tfor% tert-

butoxycarbonyl-1,4-butyldiamine (7.6 g, 41.2 mmol) was added in a single portion and the
reaction mixture was allowed to warm to ambient temperature. After 1 hour the reaction
mixture was washed with aqueous 1% sodium carbonate (2 X 100 mL), dned over
magnesium sulfate and then concentrated under reduced pressure to provide crude

15 product. This material was dissolved in dichloromethane and loaded onto a layer of silica
gel. The silica gel was eluted first with dichloromethane to remove some impurities and
then with 2-5% ethyl acetate in dichloromethane to recover the desired product. The
fractions containing product were combined and then concentrated under reduced pressure
to provide 12 g of 4-({4-{(tert-butoxycarbonyl)amino]butyl} amino)-5,6-dimethyl-3-

20 nitropyridin-2-yl trifluoromethanesulfonate as a light yellow oil.
Part B

The material from Part A was combined with triethylamine (2.5 g, 24.7 mmol),

dibenzylamine (4.8 g, 24.7 mmol), and toluene (150 mL) and then heated at reflux for 4
hours. The reaction mixture was washed with aqueous 1% sodium carbonate and then

25 concentrated under reduced pressure to provide crude product. This material was

dissolved in dichloromethane and loaded onto silica gel. The silica gel was eluted with 2-
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performance |iquid chromatography using a Waters Fraction Lynx auto tzﬁhg
purification 25 system The prep HPLC fractions were anal yzed usd H@{@

M cromas - and the appropriate fractions were conhj

centri fué‘gbgygﬁi@t ed to provide the trifluoroacetate salr}?Lra'&gFﬂsggﬁesi red
conmpound. Col um: Phenonmenex Luna C 18(2), 21.2 x 50 mm 10 mcron particle
size, 100A pore; flowrate: 25 nmn.; non-linear gradient elution from

5-95% B | 1 i n, then. Id at 95% B for. 2 man..,. where Ais 0.05%.30

Ciit e ol aCatort A ichforSmhane oLrg (ebiots Farininb R el WeR PP t i | o
f ract i onandkh esddenttatby uﬁ@eﬁecﬁ@b&gkka@e {0 provide g g ot terd-bHtyVAY[2006 WO

03/ 050118 PCT/ US02/ 18282 Exanpl e N [ 4-(4- Ami no-2- but yl -6, 7- di met hyl |

H i m daztisengyleiniye)i We-dimethyly boitdpytidinzbm laeing t Patylcaghamateet hy| ani ne (16. 8
m., 123.? nF‘DI) was added to a suspension of 4-hydroxy-
5, 6-di ne ﬁ?/ -3-nitro-2(1H-pyridone (7.6 g, 41.2 mmol) in dichl oronethane

(208 nL).  Thsodigmbdréii@riat XI.41ee38\BEndIPRbesdowly /el ¢8a Baluifion df difltd] C
anhydride (13.7 nL, 82.5 nmol) 10 was added and the reaction m xture was

stirred fiprdohydraaled g MbAsmed in mgthargleandibmiesulting minturs was gimeddoy 7. 6 g,
al. 2 ”“Dtxé mifRed I %‘S'l#gé‘n 8t th 'P.git&ia‘??JoH ﬁﬂkﬁrlﬂ mefifinol GAL LU ifth Xihble® W3S
rent te I'on

allowed o warmto a nperat ure. ter our e reac m xture

was was hgsttioh! BodiQhheishyliviis adis yiawdaaddedaing! (h2 fSarhig wids)coldtess dTHey er
magnesi um sul fate and then concentrated under reduced pressure to grovi de
crude 15re3etbRUBExturenyas friteresk iThe filliate ayas sensratrated vaderdicsdwresaiie dhe | oaded

g.ntl@ a | ?ééﬁ{t]ingfresfddciv%g cof®ined With §ichio Qﬁine‘(’j}f?ﬁ tﬁé fﬁﬁ)ﬁg&ef\bﬁsfﬁ{);\‘\é ttE
i chl oronethafie t 0 renove sone 1 hpurities an then wth 2-5%ethyl acetate
i n di chl esneovetshias eTHedlragovRrcohteudrdiundel redmdd giressiiieao pfovadit~+1Qrsoftont ai ni ng

product were combi ned and fhen concentrated under. reduced pressure to

provi de #ep-pptyk4-4L3aminp (- (ibeng lamin) = Guystheryadintt v )
am no) - 5,05 4inoe WkiBadieni tropyridin-2-yl trifluoronethanesul fonate as a
l'i ght yeﬁjow gﬁ . ylgar t B
Part D
15 Valeryl chloride (3 mL, 24.7 mmol) was added to a solution of the material from
Part C in acetonitrile (200 mL). The reaction mixture was stirred at ambient temperature.
The reaction mixture was concentrated under reduced pressure. The residue was
combined with ethanol and tnethylamine {5 g, 49 mmol.). The reaction mixture was
heated at reflux overnight and then concentrated under reduced pressure. The resulting
20 residue was partitioned between dichloromethane and water. The dichloromethane layer
was separated and then loaded onto a silica gel column. The column was eluted with
9:90:1 ethyl acetate:dichloromethane: methanol. The fractions containing product were
combined and then concentrated under reduced pressure to provide 6.5 g of tert-butyl 4-
[2-butyl-4-(dibenzylamino)-6,7-dimethyl-1H-imidazo[4,5-c]pyndin-1-yl]butylcarbamate
25 as an oil.

Part E

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

30 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
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The material fromPart A was conbined with triethylamne (2.5 g P\Vmgml)
di benzylamne (4.8 g, 24.7 mol), and toluene (150 nL) and then ed at
reflux f@lo@esh@srs. The reaction mxture was washed withp ‘?,p, 4,70 sodi um
car bonate ano‘l then 25 concentrated under reduced pressure to prow de crude
product. This material was dissolved in dichloronethane and | oaded onto
silica gel. The silica gel was eluted with 2 32 3 0 MAY 2006 WO 113/ 050118

PCT/ US02/. 18282 20 %oe&wm 1A%Ehahs sbaﬁugl &E&%&%&%&%ﬂ gﬁné tions

contalnlng proﬁuc I he en concentr unhder reduced

pr essur eohenpawd Mdéer—r&@u@dqfrest‘sﬁfet Tihe trasidud v{a{sZ:ombmed with methanol (30 mL),
(di benzyl.am no) -5, 6-di net hyl -3-nitropyridin-4-yl] am no} butyl carbanate.
Part C §“8§‘élf%r§pb'6‘PBW§f@F‘ii ered. Ahg ﬁl@@”ﬁ%F?"%&&”‘@F‘W‘gf radiérsd PF&SStHEs ol ut i on

of ni Ck?ﬁld tlfeh"eﬂﬂfug% e?%iﬂ%%spg cgg'nb%eg’w:glg’r"/% u)s sb@ 1 (#P%]ﬁ € zﬂfads Pljf@& resul ting

m xture was stirr mnutes, A 25Mution o materla romPart B
i n ret haelmiwase a{dSIE)drdcltbdawﬁh hetane tqnmnmmrmrgaﬁmlrmpmrhms offtfideipgeusnkgcs| oW y

added until  the foam s colorl ess eaction mxture was filtered.
The fi | CPERWEH AL 1psg a\fﬂtaéa/aaﬁwtqde‘& gwh[ﬂr@gg@ﬁl@e Hheorganic Byar vang

resi due c\eﬁ@g&e %ﬁtm?ﬁiﬁg}t%mn%ﬁﬂeoamtf@@mﬁn& %Igireﬁl‘f@ré& Uffe HRStd Wid ered to

renove salt rate was concentrated un reduced pressure to
provi de cod@ntraed unﬂarrbdtheﬂ)plreséure{to provide a solid which was recrystallized from

[ 3- ami no- 2 (di benz m no) -5, 6-di met hyl pyridin-4 yl]an np} butyl carbamat e.
Part D 19u¢af t@PW‘”%?]?%PF E’é“"@@“?ﬂ%"r@k%’ %fd%‘ghédﬁﬂmf‘gzﬁﬁéol uti on of the
mei@er i al 1fim-43fihe C I N acetonitrile (200 nl). The reaction mxture was
stirred at anbi ent tenperature. The reaction mxture was concentrated under
reduced pr essure The residue was conbined with ethanol and triethyl am ne
(5 g, %@g? . The reaction m xture was heated at reflux overnight and
then co trated under reduced pressure. The resulting 20 residue was

partitioned @kﬂﬁfd}rﬁﬂb ¢ObP HATRL mﬁﬁ:l)ams MR o a I&nﬁu&a et -o4 gh@mﬁw&ﬁﬁm bayer

was separated an ‘oaded onto a silica gel colum. e col um was
el ut ed Wutyir6, Edwmhyldfhymda@dﬂaﬁtdpm@mm@mt(hﬂhmg, ddtthmablin The fractions

pfﬁghpgp‘?‘&’o él?lg &gbgnlg) Oﬁpe{rggcf OBdefurgu'ag 2051&d H z?r;[ l%g bgtrl]ld%’cn quced

chlonde (0.07 mL, 0.5 mmol) was added and the reaction mixture was removed from the
ice bath. The reaction mixture was washed twice with water and then concentrated under
reduced pressure. The resulting residue was purified by flash chromatography elating
with 10% methanol in dichloromethane to provide an oily brown material. This material

20 was dissolved in a minimum amount of isopropanol and then ethanesulfonic acid (55 mg,
0.5 mmol) was added with stimng. The reaction mixture was stirred at ambient
temperature for ~1 hour and then heated briefly in a sand bath until 1t became
homogeneous. The solution was allowed to cool to ambient temperature and then was -
chilled in an ice bath. The resulting precipitate was isolated by filtration to provide 111

25 mg of N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin- -
yDbutyl]benzamide as a crystalline solid, m.p. 127.8-128.8°C.
Analysis: Calculated for C3H3 NsO: %C, 70.20; %H, 7.94; %N, 17.80; Found: %C,
69.82; %H, 7.70; %N, 17.68.

30
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[2-buty|-4-(dibenzylanino)-6,7-dinethyl-iH-inidazo[4,5-c]pyridin-I-g@Abutylc
arbamate 25 as an oil. Part E Triflic acid (16g, 107 mmol) wad OV 0 a
sol ution o& &hg material fromPart D (6.5g, 11.4 mmol) in _dichl oronethane
(250 L) WRHEBI ting mixture was stirred 30 overni ght. YA IMPhydr oxi de
(50 nL) and water (100 nlL) were added and the resulting mxture was stirred
for 30 mnutes. The | ayers were separated and the aqueous fraction was
extracted with dichl oronethane (100 g;%. }Ee organic fractions were 33 3 0
MAY 2006 WO 03/ 050118 PCT/ 11 S021185%30Rlg i ned, washed with 1 % aqueous
sodi um car bonat e, washed wnqm{@QLHQOQQgnprpQﬁﬂkﬂ?Led under reduced
pressure. The residue was conbi ned with hethanol (30 nm.), stirred for 30

m nutes and filter etH-imitazé[43-clpysdinak yhbutydmethanesilfonatoider educed pressure
and the resulting residue was comjjned with 1% aqueous sodi um carbonate and
stirred. 5 The m xture was extracted with hexane to renove organic
inpurities. The aqueous |ayer cQ 'hsgmgg/igéoluble oil that was extracted
wi t h di chl oronet hane. The organi e onbi ned wi th magnesi um
sulfate, stirred for 5 minutes-and’fi ftered. The filtrate was concentrated
under reduced pressure to provide 'a sothd which was recrystallized from
toluene to provide I g of 1-(4-am nobut -2-butyl -6, 7-di net hyl -1

H i mdazo[ 4,5 10 c]pyridin-4-amne. Part F\Triethylamne (0.07 nL, 0.5 nmol)
was added to a solution of 1-(4-aninobutyﬁ§g§43

butyl -6, 7-di net hyl -1 H-i mi dazo[ 4, 5-c] pyri di R-4-anine (150 ng, 0.5 nmol) in 15
di chl oronet hane (150 nlL). The reaction m xture was cooled in an ice bath.
Ben2oyl chloride (0.07 nL, 0.5 mml) was added and the reaction m xture was

removed fromithe, ice bath. The_reaction mxture was d tw.c it h wat er
fnd then concIereBiafdhmErE s ERED 58 adigteo Sl tpn S AR RS e
pur i f i edbiyl-67ashehhI-OHBIRGEZRY-CRyMUIng ambd (15046, 061 Haiop) ini N

di chl oronet hane to provide an oily brown material. This naterial 20 was

di ssol vedichieremetharierd6fl mhduhhe sracticmmidpeenms eatedtinen icsttddihesul f oni ¢ aci d
(55 ng, eth%n%?éohic%ﬁy&rgd%?QO ngt, 0.5 ﬁxlmro'i)l Wik ad-cligg an PRt Rl ki Swhas stirr ed

at anbi en
10 removed from the ice bath. The reaction mixture was stirred for 35 minutes. The reaction

mixture was washed three times with water, concentrated under reduced pressure, and
triturated with a minimum volume of methyl acetate. The resulting crystalline solid was
isolated by filtration and then dried in an Abderhalden drying apparatus to provide 94 mg
of N-[4-(4-amino-2-butyl-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-

15 yl)butyljmethanesulfonamide, m.p. 130-130.5°C
Analysts: Calculated for C,7H20N50:S: %C, 55.56; %H, 7.95; %N, 19.06; Found: %C,
55.37; %H, 7.89; %N, 18.03. '
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tenperature for -1 hour and then heated briefly in a sand bath until |
became honogeneous. The solution was allowed to cool to anbiend 0t ature
and the illed in an ice bath. The resulting precipj i sol at ed
by fil t?kgpﬁélr‘l’glp(l)é provide 111 25 ny of b ASaffRZs2

N-[ 4- (4-am no- 2- butyl -6, 7-di net hyl - | H-i m dazo[ 4, 5-c] pyridi n-1 -

yl )butyl ] benzam de as a crystalline solid, mp. 127.8-128.8C. Anal ysis:

Cal cul ated for C23H31N50: 9%C, 70. 2%2‘6%{1‘“\/{)- 94; 9N, 17.80; Found: %, 69.82;
oH, 7.70; 9\, 17.68. 30 34 3 0 MAY J60% 03/ 050118 PCT/ US02/ 18282 Exanpl e
2 N-[4-(4- AN-foc2A oD DRyl -a7-avhéntli- 1 A it diz 6z L hyPrd il PYyHbgliyTl- |

-yl ) butyl ] met hanesul f onam d% NH2 Hl\},S; O O 5@25 IPfyiaet hm% 3{2 (0.07 i,
0.5 nmol) was added to a $ofluarpesnzenesalipnpmide ydmaty| ) - 2-

butyl -6, 7-di net hyl -1 Hi m dazo[ 4, §g¢] pyri di n-4-anmine (150 ng, 0.5 nmmol) in
di chl oronet hane (160 nlL). The reagcti on nmixture was cooled in an ice bath.
Met hanesul foni ¢ anhydri de (90 §\ nmol ) was added and the reaction

m xture was 10 renoved fromth M reaction mxture was stirred
for 35 mnutes. The reaction “m xXfurg was washed three tines with water,
concentrated under reduced pressure, d triturated with a m ni rum vol une
of nmethyl acetate. The resulting crystalline solid was isol ated by
filtration and then dried in an Abderhal den yi ng apparatus to provide 94
ng of N-[4-(4-am no-2-butyl-6,7-dinethyl’->$*Him dazo[ 4, 5-c]pyridin-1 15
yl ) butyl ] met hanesul f onam de, m p. 130- 130958 Anal ysis: Cal cul ated for
Cl7H2ONSR2S: %C, 55.56; 9%, 7.95; 9N, 19.0 ound: %C,

Triethylamine (0.07 mL, 0.5 mmol) was added to a solution of 1-(4-aminobutyl)-2-
butyl-6,7-dimethyl-1f/-1midazo[4,5-c]pyridin-4-amine (150 mg, 0.5 mmol) in
dichloromethane (150 mL). The reaction mixture was cooled in an ice bath. 4-
fluorobenzenesulfonyl chloride (113 mg, 0.5 mmol) was added and the reaction mixture

10 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 V-
[4-(4-amino-2-butyl-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-1-yl)butyi]-4-

15 fluorobenzenesulfonamide hydrate as a white crystaltine sohid, m.p. 133.1-133.7°C.
Analysis: Calculated for C;oHj3FNsO,S - HyO: %C, 56.75; %H, 6.93; %N, 15.04; Found:
%C, 56.99; %H, 6.58; %N, 15.24.
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55.37; 9%, 7.89; 9%\, 18.03. 35 3 0 MAY 2006 WD 03/050 118 PCT/ U§(92MA118@[§2
Exanple 3

N-[4-(4- Amino-2-hutyl -6, 7-di met hyl -1 H-i m dazo[ 4, 5-c] pyridin-]-vl)hutyl]

4- 1 uor oBENFEREL f onani de Hydrate 5 Triethyl am ne (0. 07 H&I,T}Ué?"é}%| ) was
added to a solution of 1-(4-am nobutyl)-2- .
butyl -6, 7-di met hyl -1 Hi m dazo[ 4, 5-c] pyridin-4-am ne (150 ng, 0.5 mml) in

di chl oronet hane (150 nl). The reactjon r’iiﬁture was cooled in an ice bath. 4-
fl uor obenzenesul fonyl chloride (113*¥JP8%5 mvl) was added and the reaction
m xture 10 weg-[2gmuRRo 2B LE9-dim@tHyfl B indiBfzof £5.C 4 R1dinl ¥)big/1as stirred
at anbi ent tenperature for 48 hours. The reaction m xture was washed with
water (2 X 150 mL) and then conceWiphgngdraander reduced pressure. The
resulting residue was recrystalliggd from methyl acetate and then dried in
an Abder hal den dryi ng apparatus tjo?provi de 50 ng of N-

[ 4- (4-am no-2-butyl -6, 7-di net hyN N%g[\i, 5-c]pyridin-1 -yl)butyl]-4 15
fl uor obenzenesul f onam de hydr at a i rystalline solid, mp.
133.1-133.7C. Analysis: Cal cdl atfed Nor C22H30FN502S H20: uC, 56.75; %,
6.93; 9%\, 15.04; Found: 9%, 56.99; n 6.58; %\, 15:24. 36 3 0 MAY 2006 WO
03/050118 PCT/ US02/ 18282 Example 4 N-[\4-(4-Am no-2-butyl-6,7-dinethyl-1

H i m dazo[ 4,5-c]pyridin-1 -yl)butyl] N phenylurea H\tO HN 5

Phenyl i socyanate (0.056 nmL, 0.5 mml) wa @ed to a chilled solution of of
1- (4- am nobutyl)-2-butyl -6, 7-di net hyl -1 I-hhm dazo[ 4, 5-c] pyri di n-4-am ne (150
ng, 0.5 mol)

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

material was isolated by filtration using a small amount of diethy! ether to transfer the
matenial to the filter and then dried in an Abderhalden drying apparatus to provide 185 mg
of N-{4-(4-amino-2-butyl-6,7-dimethyl-1 H-imidazo[4,5-¢c]pyridin-1-yl)butyl]-N-
phenylurea, m.p. 195.8-196.8°C.
, Analysis: Calculated for C,3H3;NgO: %C, 67.62; %H, 7.89; %N, 20.57; Found: %C,
66.84; %H, 7.71; %N, 20.54. )
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in dichloronethane (150 nL). The ice bath was renoved. A V\/nite gmﬁt ate
formed after 5 mnutes. The reaction m xture was allowed to s

m nut es it was 10 concentrated under reduced pre ovi de an
of f - whi tgﬂg?{@tﬁgsl ine solid. This material was isolated E’%W‘st'%jﬂn?% on using
a small amount of diethyl ether to transfer the material to the filter and
then dried in an Abderhal den drying apparatus to provide 185 ng of

N-[ 4- (4- am no- 2- butyl -6, 7-di met hyl - | H-i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-N
phenyl urea, m p. 195. 8-196. 8C. Analy | cul ated for C23H32N60: %C, 67.62;
0, 7.89; %\, 20.57; Found: %, , 7.71; 9N\, 20.54. 37 3 0 MAY 2006
WO 03/ 050118 AP M@%&&Z&Ryﬁéarmh&h?& 1H—1m1dazo£4 ,3- c] yridin-1-yl)buty q

N-[ 4- (4- Ani no- 2- but yl - 6, 7- di et h i mdazo[ l'i‘pyrldlnly)butyl]

| V' - phenyl t hi ourea Hydrate HNW- eﬂﬂfhhﬁwﬂgdrtaﬁe met hod of Exanple 4,

1- (4-am nobutyl)-2-butyl -6, 7-di yl -1'H imdazo[ 4, 5-c] pyridin-4-am ne (100
ng, 0.35 nmmol) was reacted with |pRenyli sothi ocyanate (0.041 nli, 0.35 mmol)
to provide 97 ng of N-[4-(4-am H\tyl 10

6, 7-di met hyl -1 H i m dazo[ 4, 5-c] in utyl]-N-phenyl t hi ourea hydrate
as a white crystalline solid;” myp. 160.0-160.8C. Analysis: Calculated for
C23H32N6S H20: 9%C, 62.41; 9+, 7.'74, , 18.99; Found: %, 62.39; %, 7.47,
%N, 18.52. 15 Exanple 6
N-[ 4- (4- Ami no- 2-butyl -6, 7-di net hyl -1 Hi mi dazo[ 4, 5-c] pyridi n-1-yl)butyl]
N, N- di et hyl sul fani de 38 3 0 MAY 200b HN%S,_.

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

10 6,7-dimethyl-1H-imidazo[4,5-c]pyadin-1-yl)butyl]-V-phenylthiourea hydrate as a white
crystalhine solid, m.p. 160.0-160.8°C.
Analysis: Calculated for C23HNeS - H2O: %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-yl)butyl]- .
N,N-dimethylsulfamide
NH,
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WO 03/050118 PCT/ US02/ 18282 Triethylamne (0.031 nL, 0.23 mol % V\ﬁlﬁ .lﬁﬁded to
a solution of 1-(4- 0

am nobutyl ) -2-butyl -6, 7-di met hyl -1 H i m dazo[ 4, 5-c] pyri di n-4-am ne (67 ny,
0.23 mml‘}/O‘PW-“Hi‘%hl oromet hane (45 nL). The reaction m xt /48 188dl ed i n
an ice bath. D nethylsul fanoyl chloride (0.025 niL, 0.23 mmol) was added.
The reaction mxture was 5 renoved fromthe ice bath. The reaction m xture
was allowed to stir at anbient tenperature for -113 hours. Analysis by HPLC

i ndi cat ed t hatlriehelamine {G-8hl mds ORsimmeb s atded torpesoltition Arldidet hane was
removed ypdeshuf ?—%ﬁ@rl—%rﬁﬂ@l{t@-I%@%@L&i??ﬂpﬁgﬂﬁﬂﬁaﬁﬁg (ﬁ}né‘,’\@.% sy and

the reacfion m’xture - was hour's, ‘nor
di met hyl sullichisesrhethdrieqs§ del.)( 2Lhe rédction snintdedaaosblébimtantige bak. conti nued. 10
After 22 hours tt}e reacti on tenperature was raised. to reflux and the

reaction Dr'r?‘f@hd}sél _WH%Y! landg(8&2p HL. 1o MBR )s"."as_'ﬁ’i’éleii-egé? FEERMIA REUTE Whkis
ext rzact egerEéNe‘c‘lefr(?‘gﬁr {Hré ené).ﬁlgagﬁ ThE Feac ARV ERHSre WA 1485 Eat 391%&'1199‘1 and

concentrated un pressure. The resulting residue was
r ecr yst akdmpeestuferforn- hist Hoplrs. a& edlgtie by biPuComil datel Ghatghofeadtidndw{shoam no- 2-

butyi -6, 7- di | -] i mi dazo[ 4, 5- i din- ,
- ;?/) but 9?‘}15&’%?34\;%8#&%";}{3&?&23% i f%g‘z?ﬁlufgéfgfﬁf‘%mmréssewyéﬂa| line solid, mp.

129. 5- 13Hiehidoéthane S 6-niLf \thi" ?d'cbed and theR¥AMBh Snikture was heated to 60°C. After 3
N-[4-(4-amno-2,6, 7-trinethyl 1

H- i m daz bpdrsSmeieplmitylsulfambybudorider(@ tShdresas ddded andibeatingiv ablcdittinuets =0 Par t
A m xt ure 5, 6-di net hyl -3-ni tropyri di ne-2,4-di ql 60.0 g, . 326 mol and
s IO LA 82 b3S MR tERmeiatur e RS e B et Hnitpd et o Wiy
react i on ik 1008dwE0 THRHEABADE thiviEewad SFHERY RIQSHH Rated Mehd esul ting

resi due was conbined with ethyl 39 WO 03/1150118
aqueous fractions were combined and concentrated under reduced pressure. The resuiting

residue was recrystallized from methyl acetate to provide 10 mg of N'-[4-(4-amino-2-
butyl-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl]-N,N-dimethylsulfamide as an
15 off-white crystailine solid, m.p. 129.5-131°C. M/Z = 397.1 (M + H)".

Example 7
N-[4-(4-amino-2,6,7-trimethyl-
20 1 H-imidazo[4,5-c]pynidin-1-yl)butylJmethanesulfonamide

NH,

prd
I

0=8=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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3 0 MAY 1006 PCT/ 11502/ 18282 acetate (300 nL) and then filtered. The
filtrate was washed with aqueous sodium bicarbonate sol ution.} (rMaY i§ers

wer e Sep@.roaﬁs‘ffﬂoﬁgd aqueous | ayer was extracted twice w tP?iftug()ﬁéwg&et ate.

The organic layéers were conbined, dried with magnesi um su t hen
concentrated under reduced pressure to provide a brown solid. This materi al
was 5 purified by chromatography (silica gel eluting with 60/40 et hyl

27 a- i crr9F6ugomt B8 Ay e B b e wiampesyegpio

4- am nolpidaldnatelolmion. (9@ 19yerswerefePirhteh@nd afthy | RLHRMs EQrRtedTvideur e of
2, 4-di chl oro-5, 6-di net hyl -3-nitropyridine (50 g, 226 mmol ), anhydrous N, N-

di met hy Wity etatiagetates Kherargame thyers veerh pombingd, ¢red with meggesmm kylfatdhed r eact i on

m xt ure yas. al | to stir overnight and,then it oncentrated under
reduced ﬂﬁ)elnecsogﬁ?“g%%oun Pﬁﬁdageda?{eiﬁu% to'ﬁﬁ%‘“g? ?%5%‘%“ Eﬁ\qﬁ p’llcr{)%ﬂla&ﬁ'ag‘f’ﬁyl acetat e
and t hepuBishByd chiohlato@hsty (siliRe geDEIGRIY With BPRAI0 RA 266th@heRNRK) (FBEHEIEUM
sul fate and then concentrated under reduced pressure to provide a dark oil.

Thi s natérd oi2.4dichiniei56-dmmashylchnireryadinemat ogr aphy 15 (silica gel el uting
W th 40@,@%3% hyl acet ate/ hexanes) to provide 64.5 g of tert-butyl 4-(2-

chl oro-5,6-di nethyl -3-nitropyridin-4-yl)butyl carbamate as a bright orange
oi | which sdlrdityiedaminobugichirhgnatPestt g, G3A naabl) waeRlowly pE&&IXb a( 18. 50 g, 196
mml) in diglype (50 nL) was slowy added, 20 dropwi se to a chilled (0C

sus pens YN Okhdidishlerpoh.o-dimegybdngropyndimss(p 9 gnd Henaolb prhydrasN.Nrol ) i n

digl ynme . A S | ot | f tert-butyl
4. 02 oniman Pl sch it ) BRPLEUBISLOLERE 3 pindiE e Mol o2 o "1sY
mol ) | mixGrgwynE ldwddontiy ovanight avd fieditced cdncgnniatd indet Rdudedatédso

m xture. After the ﬁ&di tjon .was conplete the reaction m xture was _heated at
reflux fQProyideag otirpherqibves dissalysd iethy scefpfe 2pd Hicaryashed W ithvepds™ dguced

ressur : i ..hl boh s i i i acet ate and
p %r%aﬂnc%géf- V\\faféﬁﬁ“e% @gﬁ?ﬁ%ﬁ;@? Sulfitd aPRed tomhiedd 'quer%cmélled

t hen, exttacte oxi de to renove excess phenol. The
or gani c ptayee togovitleisadirbedr Timsgnatsrialnvashurdied byredunrechroontgrdphat ed under

CiTdt | g GPErEST6RRe eI ToL ) L HEIEEES  BIsiRA tot S0 U b (Her t - but
4-[ (2, 3cRlofdS BWdinRttyi1BLAtBpyridin-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 hydnde (8.28 g of 60% in mineral oil,
207 mmol) in diglyme (50 mL). After ! hr gas evolution ceased. A solution of terr-butyl
4-(2-chloro-5,6-dimethyl-3-mtropyridin-4-yl)butylcarbamate (68.95 g, 185 mmol) in
diglyme (200 mL) was slowly added dropwise to the reaction mixture. After the addition -
was complete the reaction mixture was heated at reflux for 4 hrs. The reaction mixture
25 was concentrated under reduced pressure to provide a black oil. The oilvwas dissolved in
ethyl acetate and then extracted with IN 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 ethyi
acetate/hexanes) to provide 40.67 g of tert-butyl 4-[(2,3-dimethyl-5-nitro-6-

30 phenoxypyridin-4-yl)amino)butylcarbamate as an orange oil.
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30 phenoxypyridi n-4-yl)am no] butyl carbamate as an orange oi |30ﬂﬁ'{ ?ﬂﬂ@ MAY
2006 WD 03/050118 PCT/ US02/ 18282 Part D Tert-butyl

4-1( 2, 3‘Wdﬁtgﬂlﬁ5‘ ni t ro- 6- phenoxypyri di n-4-yl)am no] buty ‘gﬁgg‘ﬁﬂ%ﬁ (9.17
mol™), I"nu

g, 21.3 ol uene (50 nL), isopropanol (5 nmL) and 5% on carbon
(7.0 g) were conbined and nuai nt ai ned under hydrogen pressure (50 psi, 3.5
Kg/ cn2) overnight 5 on a Parr apparatus. The catal yst was renoved by
filtrati nd the filtrate was concentrated under reduced pressure. The
resulting brown oil was dried under high vacuumto provide 7.47 g of
tert-butyl 4-T48batyl £{23-Gintbtht Sitro2s-phadayyyaidin-diylatnino]butylcarbamate

yl ) am nobbutyl carbamate, Part E 10 A mxture of the material fromPart D,

P
tri et hylOdr tghdhé dnmel. tehieny (34 mL)gsamopanabis) mLb#d e plainug esasbend.i) and

ridin Qf, i | UX of t hen
o ncent EhoAie EERLRE SR hibnaindu S nPEBL A Bpuce GD it s g fYlleriit | 10
di sSso0l vexh d Paredgpatatac llatoatadyad wab eemuasitadilnhtidn art the fit¥al¢ wawashed with

brine, dried over gnhesium sul fate and_then concentr at gd under, reduced
pressur éopgenirgte]grug $1J8 lgz_eql‘pr@sswp. tTé'Ft“c%‘Ut'Egl rown oil was dried under high

4 (2.5, TLadfTes Belach RPN il 20k o S b il o Sphenokfphhiiathoar bamat

as a brown oil." Part solutio tert-but

4- (2, 6, Mmingbitylcarbaptatnoxy- | H i m dazo[ 4, 5-c] pyridin-1- yl)butyl carbanmat e
(6.70 g,,15.8 mmol ) in dichloromethane (50 nL) was slowy added to a 20
chilledX m xture of trifluoroacetic acid (60 nL) and dichl or onet hane

(1P ). Thea hfigtatd SMhéinkiddfaf FYRSPA DOMREA BriNdicBhaiq330GhEN9 s@nper at ure
and then left overnight. The reaction m xture was concentrated under

r educed mmebsanhydious tnlegnedéS mlhrapdipyoitine hydieehloiitle ((1Z5 g} wahaatad dtn

di chl t h d t | ut i de basi 14). with 5%

Sodt um HORPORRdPus pid ieg SortenBRet Bl Heod Bistrut O10 gk among 81 s 5e
extract egheWit Wadissohed B PPARtatd el Qe Aakied VMEWEIEVEXD), GaBkRidNGeh dried over

magnesi um sul fate and then concentrated under reduced pressure to provide
4.50 g &ring,dried over magnesium sulfate and then concentrated under reduced pressure to

(206, 7488 B raRASY Lt T RER) e DRV oty SO e 25 2
yl)butylcarbamate as a brown oil.
Part F
A solution of tert-butyl 4-(2,6,7-tnimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-
yl)butylcarbamate (6.70 g, 15.8 mmol) in dichloromethane (50 mL) was slowly added to a
20 chilled (0°C) mixture of trifluoroacetic acid (60 mL) and dichloromethane (100 mL). The
reaction mixturc was allowed to warm to ambient temperature and then left overnight.
The reaction mixture was concentrated under reduced pressure to provide a brown oil.
The o1l was dissolved in dichloromethane and the solution was made basic (pH 14) with -
5% aqueous sodium hydroxide. The layers were separated and the aqueous layer was
25 extracted with dichloromethane. The organic layers were combined, dried over
magnesium sulfate and then concentrated under reduced pressure to provide 4.50 g of 4-
(2,6,7-trimethyl-4-phenoxy- 1 H-imidazo[4,5-c])pynidin-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 a homogeneous solution was obtained.

Methanesulfonic anhydnde (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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Part G A mxture of the material fromPart F, triethylam ne (2\%8!5'@}‘g é
nml ) and 30 anhydrous acetonitrile (450 nL) was heated until @ neous
sol ution i ned. Met hanesul fonic anhydride (2.54 Jp mggl ) was
slowy am/‘ﬁghﬁhe reaction mxture. The reaction was ju w}”% 9”0

conplete in 10 mnutes. The reaction mxture was 41 3 0 MAY 2006 WO

03/ 050118 PCT/ U8112/ 18282 concentrated under reduced pressure to provide a
brown oi]. The ved in_dichlo hed with 5%
aqueous B teﬁ A %rxrrea'éce%'ﬂ{%s‘sg'tfdg6’6%‘”1‘%&hmwnv\%ls sepce)alilata %g/aﬁ?tlvecf'r?en

extract Qﬂctﬁblbhtediaﬁh bd oaE LR, will8%Pigeaissolayehgdragide. Thealidoadlayer i ed
over magnesium sul fate and then concentrated under reduced pressure to 5
provi de vaaswﬁmmteé @I“il thenppitractad wathi Ch‘lihlw&gleﬁti’r"t:f TBeoRBANEJRYATH WERT ommat ogr aphy
(silica I 10, WM 5/ 5 p 4.49 ¢
of N-[4 cggtbéne% rrf%}fgsmm sglfﬁ a%d% c%ﬁ@e?(tﬁ%ﬁ%ﬂQJ )edtu?ed p{r l%eio

phenoxy pttstnuahmm{ éblﬁl— Cl]ms/mladsnm Wway purbfddyty] mmammat@g&a,mﬂems gal |ight
brown solid. Part N-[4 6, 7-trinet hyl - 4-

H-i mi dazdftmesvieh py/p udmhhmmct@ﬂsfm%tﬁwl)]t%tqvm&? ﬂ@\ﬁlé/rri“d@ G- wmegyl-40. 4
ol ) ang, ARRILAELAG 8l £k AR Bl 61EATRL RS AR SN IEBRSEh dhiga seal ed

t ube at reac |on xture was 0 coo and t hen
it was diastsil ved in chloroform The sol ution was extracted with 10 %

aqueous sodi um hydroxi de sol ution. The aqueous | ayer was separated and then
extract ed mul¥i${%0¢ ARSI hPherpiy-df O‘F‘HEaZP[fbs'Sﬂ 1t ayers were conbined,

t d pressure
L olE v bu R ARt Al %r"mﬁ*@%&ﬁ%ﬂtt‘ﬁﬁﬁé‘r e e
W th 1Mcb§xﬂbum:lrﬂndrthan aied ih a selaled tupk at ej(]‘térfo(:i@hp& fhy reabhen masurd wag white
precipitate was i b | tration dri The solid was, djssol ved
in wat ertliggd tche@ ﬁthieaht %/r&%éla%ﬂltréﬂ@& sotpn- 1§ﬂmlrr“%wea%t&ﬁ*w'h
car bonatlg% Hﬁe&u@%&ﬁlﬁhﬁ@d\(‘&:&@s&ﬁ% pl“ﬂeaatqﬁe&@%a éQJa%Tsé‘;SJarQ&édfath tHeat i ON,
washed with dieth 20 ether and then dried in a vacuumoven at 80C to

provi de eXtr@@e@]nmitlme [nzne( mt;hrtthiureﬁm@, he organic layers were combined, dried over

tr thI-IH—|md in--I but vl ] net hanesul f.ognam de p.
248 Doimasngsm e o rhd B berled ol Bl iR B S B ou gl A0Sy ol,P o
21.52; FowdrAl w&@hssoﬁéd‘}ﬁ mefidnoParbsoniBiheddith 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 sodium
carbonate. The resulting white precipitate was isolated by filtration, washed with diethyl

20 ether and then dried in a vacuum oven at 80°C to provide 2.00 g of N-[4-(4-amino-2,6,7-
trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butylJmethanesulfonamide, m.p. 228-230°C.
Analysis: Calculated for C;4H23Ns0,S8: %C, 51.67; %H, 7.12; %N, 21.52; Found: %C,
51.48; %H, 6.95; %N, 21.51. ' -
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42 3 0 MAY 2006 W03/050118 PCT/ US02/ 18282 N HZ MN Exanple 8 _N-
{4-[4-am no-2- (et hoxynet hyl )-6, 7-di nethyl 1 Him dazo[ 4, 5-c] pyr3i HMAX Zﬂpﬁ
-yI]butyI‘i net hanesul fonam de NH O=S=0 Part A Triethylamne (3.3 nL, 23.7
mol ) waYQBUES o a chilled (0C) mixture of tert- butyl PCT/USI2/18282
4-[(3-am no-5, 6-di net hyl - 2- phenoxypyri di n-4-yl ) am no] butyl carbamate (8.60 g,
21.5 mml) and anhydrous di chl oronmet hane (200 nlL). Ethoxyacetyl chloride
(2.76 g, 10 22.5 mvol ) was added. After one hour the reaction m xture was
allowed to warmto anbient tenperd% $8 stirred for 2 hours. The reaction
m xture was concentrat gd inol 2 ﬁﬁgngmgg ' ovide tert-butyl

4- ({3 ] (et hoxyacotyl ) ani ho @‘%"Pdﬁeﬁ%t -2 PEI7EdinR!

phenoxypyri di n- 4- yIlamidaddyd]paidiadteylibug | methavsesnlfordmidghe oi |l was
conmbined with pyridine (130 nL) heated at reflux overnight. The
reaction m xture was concentrated under reduced pressure to provide a
brown oil. The oil was dissol vedy NﬁpLQrpqgthane and was washed with

wat er. The organic |ayer was dri ve nesi um sul fate and then
concentrated under reduced pressu he residue was di ssolved in diethyl
ether and then concentrated under' reduced pressure to provide 8.21 g of
tert-butyl 4-[2-(ethoxynethyl)-

6, 7- di et hyl - 4- phenoxy- 1H i m dazo[ 4, 5-c] pWwi di n-1-yl ] butyl carbamate. 20 Part
B Using the nethod:-of Part F of Exanple 7,NHhe material fromPart A was
hydrol yzed to provide 5.76 g of 0=58=0
4-[2-(ethoxynethy|)-6,7-dinethyl-4-phenoxy-\FLinidazo[4,5-
c]pyridin-l-yl]butan-l-amne as a brown oil. Part C 25 Using the nethod of
Part G of Exanple 7, 4-[2-(ethoxynethyl)-6,7-dinethyl-4-

Part A
Triethylamine (3.3 mL, 23.7 mmol) was added to a chilled (0°C) mixture of tert-

butyl 4-[(3-amino-5,6-dimethyl-2-phenoxypyridin-4-yl)amino}butylcarbamate (8.60 g,
21.5 mmol) and anhydrous dichloromethane (200 mL). Ethoxyacetyl chloride (2.76 g,

10 22.5 mmol) was added. After one hour the reaction mixture was allowed to warm to
ambient temperatureand stirred for 2 hours. The reaction mixture was concentrated under
reduced pressure to provide rerz-butyl 4-({3-[(ethoxyacetyl)amino]-5,6-dimethyl-2-
phenoxypyridin-4-yl}amino)butylcarbamate as a brown oil. The oil was combined with
pynidine {130 mL) and heated at reflux overnight. The reaction mixture was concentrated

5 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 magnesiuym 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 tert-butyl 4-[2-(ethoxymethyl)-
6,7-dimethyli-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]butylcarbamate.

20 Part B

Using the method of Part F of Example 7, the material from Part A was hydrolyzed
to provide 5.76 g of 4-{2-(ethoxymethyl)-6,7-dimethyl-4-phenoxy-1#-imidazo[4,5-
c]pyndin-1-yl]butan-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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phenoxy-1Hi m dazo[ 4, 5-c] pyridin-I-yl]butan-I-am ne (5.52 g, ;i@ ) was
reacted 43 3 0 MAY 2006 WO 03/050118 PCT/ US02/ 18282 with neth hl oni c

anhydri deyd ga//s81/@ 15.7 nmol) to provide 6.26 g of N{4-[Z2crusoziszs

(et hoxynet hyl ) -6, 7-di net hyl - 4- phenoxy- | Himdazo [4, 5-cjpyridin- -

yl ] butyl } met hanesul f onam de as a brown solid. Part D5 Using the general
nmet hod of Part H of Exanple 7, N (4-[2-(ethoxynethyl)-6,7-

di met hyl ;s oy , ] e [N CHICRYI I B } hanesul f onam de
(5. 56 5, 1 BREARICICANARS, (G E4BYT ol b plogBLbabls JFRN RET2

of N- { 4- [(étharymeth@l){6eTdomsthglt-drphyndiy7LH-imidazo[4,5-c]pyridin-1-

di met hy] -jH i m dazo[ 4, 5-c] pyridin-1-yl]butyl}nmethanesul fonam de as a white
solid, nf .“tY‘T‘GSt-%}%ifdf‘)%mﬂﬁaF9?@?0 #lideul ated for CL6H27NSCBS: %C, 52.01:
U, 7.3%a M 18.95; Found: UC, 51.83; 9%, 7.39; 9%\, 18.88. 15 Exanple 9
N-[ 4- (4- Am no- 2- butyl -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-1-yl)butyl]-4
[ {2 (di net hyl| dsmgtheegehera) ingthivdrof [Partdd bf/Exdveplz Jniveg4-20(cRandymatHyhe@7- a

ni t rogen,.at here, 4-(2-butyl -6, 7-di nethyl -4-phepoxy-|.Himd 4,5-

) pyr ¢ 0 el et LA Ty by it S esp Lty 56 &

di chl or oygef Aadist) #B¢lamirateditB PrVIINE 58 - IR (AF4-alhi ol 2 TR Lymdthe)$01-Ut | on was
cooled in an ice-water bath and 4 25 _

[ [ 2- (di rdemiathydidrioyidazdedd.§icimmatmy-l)yitbubyl} hetbaresylfodmide asie whiteGohdy, mp. 33
nmol ) Waliédfﬁf 0 MAY 2006 WD 03/050118 PCT/ US02/ 18282 di ssolved/slurried in
di chl or orret n%‘ and added dropwi se. The ice bath was renoved and the

repet i OPANRGsiS IQalduddded B cqmﬁﬂgbgai:%@l 52161 ; boM! 337,18, 1886¢ Fauhdves quenched
with 10% aqueous sodi um carbonate. The phases were separated and the :
aqueous ¥le&ks Oplbn7- 3% Nek8-B&ct ed with di chl oronet hane. The organic fractions

wer e conbi ned, washed w th water

Example 9
N-[4-(4-Amino-2-butyl-6,7-dimethyl-1H-imidazo{4,5-c]pyridin-1-yl)butyl]-4-
15 [[2-(dimethylamino)ethoxy){phenyl)methyl]benzamide

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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5 followed by brine, dried (Na2SQ4), decanted and evapor at ed &%d‘x
yellow oil. Purification by flash colum chromatography (sil ’Jd
di chl oro 1] t hanol gradient to 95:5 dichloronetha I )
provi ded '?ﬁ)rr(g %r? N-[4-(2-butyl-6,7- di methyl-4- phenoxyri]%{m&’%m%
Him dazo[ 4, 5-c]pyridin-I -yl)butyl]-4-[[2-

(di et hyI am no) et hoxy] (phenyl ) net hyl ] benzam de as a pal e yell ow solid. The

B r ﬁfl EJ Z t gu s @f‘gﬁéér‘énd@&%’ﬁ“eﬁ‘%ﬁ‘% g +¢g§58ﬁi %rc?ﬁ‘vlsepl'ﬁe 109:/%&% \Qfas remov anIEp Part

Hi m dazu@{ réadtion|wRisIstifted for 3H adaitiath] t6'hours. The reaction was quenched with 10%
[[2-(di met hyl am no) et hoxy]é_ henyl ) met hyl ] benzam de (101 ny, 0.16 nmol) and

15 ammrﬂﬂuﬂw&é@il%méa tbenategThaphasenwarssaparpics aad thecggeous fraghen maé)ng with a
stir bar he n 6 of €act i on
was cool etéatecgl ‘E”}ci)}ggﬁ(:h rrpgfr%g{'eﬁ?gﬁea% ‘ﬁ??&gte(%{ ‘}%ggmfn? Ine& “f%%(? §’éﬂ’}| | ng cl oudy

aqueous fallovadrs b, dlMB(NzQSSh)QdWahftdihﬁﬁ/easpmeaHd;tcSﬁd]dLm?ehMW&x| de and
extracted with chl orof orm ( The conbi ned organic fractions were

washed WrtiHcatendy ffagh el Hyor@ﬁwﬁ@phu ﬁ%"é%}‘ 2 %%Q@U@;omﬁbe%fm@ra ngld

s f
g\ﬁ?gﬁ;? @g‘g etl."Pm%(f’(s)?/ ﬁ@gfi‘o%@h ggngmémmﬁpédr‘idnet tdz;ﬁg ﬁglt\lh@nol uq)?a(‘]l ent to 9:1
di chl or dmtthﬂn@plmmohaﬁﬁ-lmrddzd[ﬂliad]byn@#15yi1butyl} -4-[[2-

I A LS o

ﬁ)obut y'“lasf&e&ahﬁ?lémdwﬁé M%%P@aﬂ{bﬁéy] ( phe?,yl amet gyg] t&gnzm de7a;6a( éel 50\5 |

83Hz MHCD: B488M+H), J = 8.3, 2H), 7.37-7.31 (m 4H), 7.26-7.22(m | H),
5.84(b3’art23H) 552(s IH) 4.22 (t, J =7.7 Hz, 2H), 3.49 (t, J = 5.8 Hz,
2H), 3.29 (dd, J = 6.4 H, 2.76 (t, f:7.7,,l—|z, )gk? 258(t J
N e, DRI Tafiretyl okl f-imdszelt, &-cliskigin L ypbut b (o | 4r
1.61-1. 7.4 Hz, 3H);
30 ' 3C m&ﬁmﬁgﬂ%\a‘ﬂé )%ﬁ/%@?%ﬁ%')“l’%%ygge 10, @t&éﬂ g(l),oa%“('s‘r"?il)%’iﬁz 0, 138.86,
133. 5, amnnsn adeate 4. 132%&: plaged lmo a:l_;ﬂﬁsseﬂire tUB6 albng 1ith Hstirbas. Dhe @Be 0, 66. 3,

58.0, 45. 2, 6,.,38. 1, 26.0, 21.7,,21.0, 13.6, 12.2. 45
30 I\/AY“?E’)B%“ "@f&?f“ﬁé(ﬁ ig&g’éﬂ?f ig bo\p 135% keaction was cooled {6 Tooin

temperature and diluted with water. The resulting cloudy aqueous mixture was made

928

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 (Na;50y), decanted and evaporated to provide a yellow oil. Purification by flash column
chromatography (silica gel, 95:5 dichloromethane/mecthanol gradient to 9:1
dichloromethane/methanol and finally 94:5:1 dichloromethane/methanol'/triethylamine)
provided 14 mg of N-[4-(4-amino-2-butyl-6,7-dimethyl-1 H-imidazo{4,5-c}pyridin-1-
yhbutyl]-4-[[2~(dimethylamino)ethoxy}{phenyl)methyl]benzamide as a yellow ol.

25 'H-NMR (500 MHz, DMSO-ds) & 8.41 (t,J =5.5 Hz, 1H), 7.76 (d, ] = 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 (1,
J=17.7Hz,2H), 3.49 (t, J = 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 (s, 6H), 1.73-1.65 {m,
4H), 1.61-1.55 (m, 2H}), 1.35 (sextet, J = 7.4 Hz, 2H), 0.86 (t, ] = 7.4 Hz, 3H);

30 BC-NMR (125 MHz, DMSO-dg) 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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HRVG (Cl) me 571.3763 (MrH), (571.3761 calcd for C34H47N602,3 [Mqh@ ApExanpl e
10 1-(4-am nobutyl)-2-(ethoxynethyl)-6-nmethyl-1
HimdazofgepsslRyridin-4-amine NH 2 5 Part A NH2 A m xt f

6- met hyI-B(?I%?tbr%)]pyridi ne-2, 4-diol (50 g, 0.29 nol) and ph%rscgrh‘%r"ﬁ’%’”“z
oxychl oride (500 nL) was heated at 90C overni ght. The excess phosphorus
oxychl oride 10 was renoved under reduced pressure. The resulting black oil

was pourlgﬁg”' ( a i ! } XdrU tracted with

chl orof or m &@?mg{%?ét%?(anﬁ > {Sﬁtl'e:;?gldc%iga ?c?rer@r?ﬁvgﬁﬁp\g@ﬁwp rticulates and
break up an emul sion. The conbi ned organics were washed wth 10% sodi um
carbonate (x 2) and brine, dried and then concentrated under reduced
pressure to provide 52 g of an anbé2PlE 10rhi s oi 1 was recrystallized from
hept ane (11p (A5 :17a A _ 1 EH i _ S TER

2. 4-di chl org-(‘%-grrrr‘e%ﬁ’%?é?%?gwg%ﬁr?gmg{shyf Afgmidagol.Selomdipdamine, 5 A
solution of tert-butyl 4-am nobutyldarbamate (32.12 g, 170.6 mmol) in N N
di net hyl formam de (200 m -) was added ppver a period of 90 mnutes to a
solution of 2,4- dichloro-6-neth nBETogyridine (35.09 g, 169.5 nmol) in
N, N- di et hyl f or mam de (500 20 . reaction m xture was stirred at

anbi ent tenperature overnight. The sollent was renoved by vacuum
distillation using a 24/40 short path di|stillation head and warmwater. The
resi due was dissolved in ethyl acetate (760 nL), washed with water (3 x 100
m.) dried over magnesium sul fate and them,concentrated under reduced
pressure. The crude product was purified by columm chromatography (50 X 450
mmsilica gel eluting with 1.1 25 hexane: ethyl acetate) to provide 59.90 g
of tert-butyl 4-[(2-chloro-6-nethyl-3-

ni t r opyrfidgtiA- 4- yl ) ami noj but yl carbanate. 46 3 0 MAY 2006 WO 03/0.50118

PCT/ US02/ 18282 Rafite &t 6-methyl-3-nitropyridine-2,4-diol (50 g, 0.29 mol) and phosphorus

oxychloride (500 mL) was heated at 90°C overnight. The excess phosphorus oxychloride
10 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
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
15 mL) 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-
dimethylformamide (200 mL) was added over a period of 90 minutes to a solution of 2,4-
dichloro-6-methyl-3-nitropyridine (35.09 g, 169.5 mmol) in N,N-dimethylformamide (500
20 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),
dried over magnesium sulfate and then concentrated under reduced pressure. The crude
product was purified by column chromatography (50 X 450 mm silica gel eluting with 1:1
25 hexane:ethyl acetate) to provide 59.90 g of rert-butyl 4-[(2-chloro-6-methyl-3-
nitropyridin-4-yl)amino]butylcarbamate.
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Phenol (9.45 g, 100 nmmol) was added over a period of 10 m nutgﬂs @ﬁ gggghi Il ed
(0C) suspension of sodium hydride (4.24 g of 60% 106 mmol) % rous

tetrahyd 100 nL). The reaction m xture was all owe at 0C for
30 m nut@%%ﬁpéol ution of tert-butyl 9&185(%18582

4-1 (2-chl oro-6-net hyl -3-nitropyridin-4-yl)am no] butyl carbamate (33.92 g,
94.5 nmmol ) in anhydrous tetrahydrofuran (250 nm) was added over a period of
50 m nutfes a\lm | e maintaining the reaction m xture at 0C. The reaction

m xture Was all owed to warmto anbient tenperature and stirred overnight

bef ore bei ng mn@le(m%@,edo minele vak eddmias cpa pased & 10Thmutazbdwdillwds di ssol ved
in ethyl acetate (500 nL), washed 10 with I N sodi um hydroxi de (300 ni),
dried ouBfC )rm)gm@ioﬂmf%qhﬂ@t@dalﬁﬂ(‘i Ré s of 6A%e hoe mmeal) inanhydspyess. The crude

product wa urd fi 1r omat ogr a 4

b o 7 et LS T F BeE Rt FavR e B vad &y Sirdy phE o mirites

4-[4 6- med Byhicich GF deFQsut @ @PQ%W@%%Q&%@F§n¥t¥&p§fﬁhﬂﬂ@rﬂhbﬁhﬁﬂb&§fé§&%ma@art D 15
A solution of the material from Part in a mxturé of toluéne (300 nL) and
i sopr opdddp2 @334 ﬁ’n)mcvhm mwrmdetmhwﬁrﬁmK%@tleWaﬁai@doivesa/@md@f and

pl aced under ress re (30 ](&E ‘r.echar % once) on a
Parr ap rra'c"HEeS g"EHB fungt H%acrl’Bﬁ I?CB‘FF% ur e\f\%“f’?l“f‘é AVPD renpve the

cat al yStal]%Wéd?@@Qmﬁ:ﬂf‘&ﬁ&%ﬁ%%eﬁﬂﬁ@%d gtﬁ%@&enngﬁso%wre bEReRbAYdtGed3- 4 9 of
tert-butyl 3-am no- 6- et hyl - 2- phenoxypyri di h-

4 yl ) amiundpiuetiyded prizamet & has*esadw:hs dsdolvertan tthigl ﬂdmm(aftOQrmh] wasled Part D was

| ved. i n, d t. 50 nd th t
P opnarish Ty ol ipine bpoSrER el oA aeiamennmanital spd tepohogisiasdan) ) i
dl chl or qpRihage (IRAudd prowdd vad asfey Cyca:u%rdmn%g.éphmmtgeﬁhwgéle 25

mai ntai ning the reaction mxture at The reaction mXxture was allowed to
war m t o elatmgiveith 78 dwepancstethyd agaiate wproyiderddetig of ermbuiit 4-[(Fhpethghdmitom i xture

was was and brine (100 L), dried over maghesi um
sul faterb:ﬁlbﬁ“f’ﬂw\ga ‘%@’A)E?W%?]éﬂty&nhgeapa}educed pressure to provide 26.4 g of
tert-butpat B- ({3- [(ethoxyacetyl)am no]-6-nethyl - 2- phenoxypyri di n-4-yl}

am no) butyl carbamate. 30 Part F The material from Part E was conbined with

pyts di ne (2507 selytiemelf thy maseriad fromy Barb€Hn empigurg oftodwng (3003oLyawd ) and heat ed
at refl qg(op\!@ﬁ% | (%3 %H]EW%%:%H&FQHE gtalyst (16.68 g of 5% Pt/C) and placed under

hydrogen pressure (30 psi, 2.1 Kg/cmz; 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 rert-butyl 4-[(3-amino-6-methyl-2-phenoxypyridin-
20 4-yl)amino]butylcarbamate as a dark oil.
Part E
The matenal from Part D was dissolved in dichloromethane (500 mL) and then
cooled under a nitrogen atmosphere to 0°C. A solution of ethoxyacetyl chloride (7.9 g,
63.5 mmol) in dichloromethane (200 mL} was added over a period of 40 minutes while
25 maintaining the reaction mixture at 0°C. The reaction mixture was allowed to warm to
ambient temperature and was stirred overnight. The reaction mixture was washed with
water (2 x 100 mL) and brine {100 mL), dried over magnesium sulfate and then
concentrated under reduced pressure to provide 26.4 g of tert-butyl 4-({3-
[{ethoxyacetyl)amino]-6-methyl-2-phenoxypyndin-4-yl} amino)butylcarbamate.
30 Part F
The matenal from Part E was combined with pyridine (250 mL) and pyridine
hydrochloride {20.85 g, 180 mmol) and heated at reflux under a mifrogen atmosphere
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47 WO 03/050118 3 0 MAY 2006 PCT/ US02/ 18282 overnight. The bul k of the
pyridine was renoved by vacuumdistillation. The residue was 3 N mh‘pned
bet ween @idwinsaggtate (600 nL) and water (300 nL). The | apgif/sieiBs?
separated. The organic | ayer was washed with water (2 x 300 nlL), dried over
magnesi um sul fate and then concentrated under reduced pressure to provide
8.17 g of tort-butyl 4-[2 5

(et hoxy relehNim:- %%hhcvéﬁﬁeg A Yal k&damedaem[a&uénq]imrahgﬁ.nahe Mkildhetykcar bama

te as a dark oil. The pH t he aqueous | ayer was adjusted to 11 with 15%
sodi um Ipadiiinued betavedn ethid acatate (o) mkd redwalT (AQ0mbd.hhe lagesatese (5 x 250 nl).

The extracts nbi ned, dried Ve | sulfate and t hen.
concent rabtactnat SRRl BaerorEbEiinefYahaTBET G YAty Gl ot mbaRium
4- [ 2- ( etdpensiersad imydn) cobcemidtad urfleP RE0Edpressure to provide 8.17 g of rert-butyl 4-[2-

Him dazo‘[hg, 5-c]pyridin-1-yl]butan-Il-amne., 10 Part G Benzyl chlorofornmate
(2.2 niL)(ethasymetizh-tomethyidpdiepoy-bi-imidazalft &slnymdin-doll e vdedrbagpate as a

4- 2- (et e - |- 4 N I ., da; - G i di n-l -yl | but an-
2 TSR b g u BRSPSl b (B SRR i 100
ML) . Thehend i agh eRMadidkivithethyi Scathtk @SR QS0 eniS)t ITheadxtradbmerd cdrebiped, dide f or
2.5 hours; it was washed 15 with I N sodi um hydroxide (50 nL), dried over

nmagnesi LAMesTIRgRASEIM sdpte and hen cancatraigd gadentedured presswe s peoviderbit g gde

product nas rif] 0y m r onategr. 2 - §i i | ting
R e S R e R L A P
of ibenzykards[ 2- et hoxynet hyl ) - 6- met hyl - 4- phenoxy-| H i m dazo[ 4, 5-c] pyri din- |
- yl)butyl carbamate. 20 Part H The first fraction fromPart G and

anmoni um acetBangyk dvorefeymalg(2e? mlowas addpd Weéaﬁﬁgésfén\g}%@%qo a(SPQJtiﬂI‘_) . The
R o S T R S L e i U VS e
hydr oxi denii3(49¢' g, Munmolhendagoglamihailet migsn eklbrafotne @i 08i thb). ZBhechl or of orm (6
x 100 nl). The .conbi ned organic. | ayers were drie Y magnesi um_ sul fate
and t horfeiSRE SHE RS RS EHRH Pt iU ErotR Ay ROy | EREVAHRc at od
E)Pﬁ% { 4'5 Pﬁi}ﬁ%@%ﬁ?l?%ﬁ&lﬁ@&%ﬁ?{ cfgecrim '5][\/%:; r:rl?%ﬁ_sium sulfate, and concentrated
under reduced pressure. The crude product was purified by column chromatography (208
g silica gel eluting with 2% methanol in chioroform) to provide two fractions (2.2 g and
3.12 g) of benzyl 4-[2-ethoxymethyl)-6-methyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-
yl)butylcarbamate.
20 Part H
The first fraction (2.2 g) from Part G and ammonium acetate (20.3 g) were
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
25 chloroform (6 x 100 mL). The combined organic layers were dried ovef magnesium
sulfate and then concentrated under reduced pressure. Analysis by LCMS indicated that
the crude product was a 50/50 mixture of N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-
imidazo[4,5-c]pyndin-1-yl]butyl}acetamide / benzyl 4-[4-amino-2-(ethoxymethyl)-6-
methyl-1H-imidazo[4,5-c]pyridin-1-yl]butylcarbamate.
30 Part1
A solution of the material from Part H in ethanol (28 mL) was combined with

concentrated hydrochloric acid (18.3 mL) in a pressure vessel (150 mL). The vessel was
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i mdazo[4,5-c]pyridin-1-yl]butyl} acetam de / benzyl
4-[ 4- am no- 2- (et hoxynet hyl )-6- nethyl -1 MAY 2006

H i m daz - C ridin-1-yl)butyl carbamate. 30 Part n of the
mat eri al %68?(1"%&/ Hin ethanol (28 nL) was conbi ned vvlth%%h' i'ﬁz%t ed
hydrochloric acid (18.3 nL) in a pressure vessel (150 nL). The vessel was 48

WO 03/050118 3 0 MAY 2006 PCT/ US02/ 18282 seal ed and then heated at 90C for
21 hours. The reaction m xture was concentrated under reduced pressure. The

resi due waleddgnddhanhsated at QiCafor 21 dwurs. ) TheTaaCtinE ISR Was FRRcRnirated Bdsr or m ( 3
0 nmL di
Shior | detRR RIS 0 S I Rl R D01\

chl oride an  oroform e extracts were
5 conbi nedorofliire@ o¥eminafFhe squosus ldykatves ahjdsttherpit ohtesaturatdditinder reduced

i ana EXm RhErpaed R ARy NIRRT R BTR(b S DD 5ot PFIa gol
el ugi ng SHGMA 'dﬁle%i )Své’i‘rﬁz%é%ﬁ%fri]‘n‘(ﬁu %'tﬂeﬂé&%xﬁfa‘é’é@ﬁﬁ@l@?&d d(;brgssﬁr@.

triethylam ne | orof orm 6% net hanol in
chl or of ot {1806 prud)icttvoasprombirckd vtk cgldefprcmu(mfnamandﬂ)wt gph)and Ghen was

T05- 111 PR RGO o BRI G Bl AT R R Qv PR ps oy
8. 32; %\lfnel%%n&an dE:‘B!H?Qmetha(ﬁ% wﬁﬁﬂgﬁ/ﬁ tr@ﬂhylﬁm?xﬁ: (IO{SN 4‘32.41‘1&%1101%%0&?1‘9{) Mz,
CDdl 3) 6 6.53 (s H) , 2 (s, 2 H, 2 (s, 2 H, 5 (t = 7.5 Hz, 2

H), 3 57(8@@@1& end 6% metBarg)l Hzchlgrqﬂ)rm (5_80?)4111(4): to mov::d@] 53 g—Qf 1- 24 Hyunobutgda (S

. 3
;D il ; -é?h)ox%&n h}gbg neq\mu%@n\égg%% l_Pp’yli&' IQF41 algnne as aHz)Tld m.p 16& lllf]’C -9 ke,
4-[ 4- amj PO <.
{4-1 awgg_gs.ﬁg%lﬂgfﬁgmrﬂﬂ){nﬁsm (I)"Mg Hdt do@ @ 991 ‘%HSES g%_P{I,C@SrUS Founq ) was

-yl ] but ropanani dé | sobut yry or|
added t o%&, $619a1 Yobh) 8c¥6; YoN,4£4.81.

2 oDl SRR § 088 I b S, 4 ¢ g 2gine (0438
Hz, 2 H), 3.57 (quartet, ] = 6.8 Hz, 2 H), 2.74 (t, ] = 6.9 Hz, 2 H), 2.48 (s, 3 H), 1.86
15 (quintet,J =7.7 Hz, 2 H), 1.51 (m, 4 H), 1.22 (t, J = 6.9 Hz, 3 H);
MS(CI) m/e 278 (M+H)

Example 11
N-{4-[4-amino-2-{ethoxymethyl)-6-methyl-1/-1midazo[4,5-cjpyridin-1-yl]butyl}-2-
20 . methylpropanamide
NH

/@Ny\o/\ | ]
N
W

0

Isobutyryl chloride (181pL, 1.73 mmol) was added to a solution of 1-(4-
aminobutyl)-2-ethoxymethyl-6-methyl-1H-imidazof4,5-c]pyndin-4-amine (0.435 g, 1.57
25 mmol), triethylamine (280 pL, 2.04 mmol) and chloroform (8 mL). The reaction mixture

was allowed to stir at ambient temperature for 4 hours then it was diluted with chloroform
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25 mmol ), triethylamne (280 isL, 2.04 mmol) and chloroform (8 nmL). The
reaction mixture was allowed to stir at anbient terrperatures[ﬂMIA\’ Akour s
then it wasosdishigked wi th chl orof orm 49 WO 03/050118 3 0 ARDD 18252

PCT/ 1US02/ 18282 (20 nlL) and washed with saturated sodi um bi carbonate
solution (10 nL). The organic |ayer was dried over magnesi um sul fate and
t hen concentrat ed under reduced pressure. The residue was purified by
col um t. L met hanol
. ol on2y S BELARN Wil s leclodh i pRGleckud bl iy 78k ongd ™Y 13714 6
ani no- 214yt e yined byér)m&enesiuhydu fhtd ard tﬂaza[née:ﬁraﬂ:cpymdmhrmdced'br]ebmwl} 2-
nmet hyl prgpanam de as white powder, mp C. Analy

Cal cul atld rFgfuecy 2Yogolurgp cb@mmaré'yz@o g%ﬁ Sliyazgfl elpﬁ&wth% °62. 00;

%'I, 8. 1"?"’/{, gmtha%ngil_bﬁ%hiorbfo%oﬁéﬂqa? 6%%?331’?1%6?5(25&0(/%& o ?ﬁ)gf@ 4{§ 3[ﬁb s, |

(quar t etamido-2- (thﬁxﬁnﬁthgl)lﬁ-meﬂlﬂ-g}(-qnldamﬁ#5 cJpwiding -Hihut@d} -, 2.48 (s, 3 H),
2.31 (quin [ 85 ntet, J =7.5 Hz, 2 H), 1.56
(qui nt etmethﬂlpmp?ﬂ‘@mﬂf aszwlb'*ep?“??f gﬂl«%*ﬂ%%? 3H, 1. 15 (d, J = 6.7

Hz, 6 H) | Dok €o .47 odicm thyl-l
H-| m i dapé‘}i“l\ﬁsc?‘""cq{a%d%gg‘(‘ww d /E%(g%?yzl /][ga%%lt a/mﬁﬁggm%qg @6 86Part A
20 A sugpHNSHUONsdf 26,16- di net hyl - 3 nltropyrl di ne- 2, 4 d| oI (14 87 g) in
phosphor,ous _oxychl or(i]&% i@igo @n% was heated at ref hours. Excess
phosphor HRME (3R MHE C O véél)b§r4§iﬂé§tiﬁ)a§ |16|(1b5 ?H‘Q f‘ng(EL?eH)Nas

di gsol v r F h SN de— act ed
tvmﬁ%e Wl%[jlhd Q,,[J"‘Bﬁ%a}gze{lzf;f }e 3ail"ﬂh( ﬁ%}wa't’ll gs Wer emJ ?oir%@r&lgﬁét %s%ﬂzﬁml bri ne,
dried owre48 (spmmm 3L{duattet, drrd. Qhknld{)nwﬁl(qmmed JendéiHz, 2 H), 1.56 (quintet,

J=73Hz, 2H),1.22(t, 1 =7.2 Hz, 3 H), 1.15 (d, J = 6.7 Hz, 6 H);

MS(CI) m/e 348 (M+H)
15 Example 12
N-[4-(4-amino-6,7-dimethyl-1/-imidazo[4,5-c]pyridin-1-yl)butyl]acetamide
NH,
N
| \>
Z N
HN 7{
o -
Part A
20 A suspension of 5,6-dimethyl-3-nitropyridine-2,4-diol (14.87 g) in phosphorous

oxychloride (150 mL) was heated at reflux for 2 hours. Excess phosphorous oxychloride
was removed by distillation. The residue was dissolved in water, neutralized with
ammonium hydroxide, and extracted twice with ethyl acetate. The organics were
combined, washed with brine, dned over sodium sulfate and then concentrated under

25 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.
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25 reduced pressure. The residue was slurried with boiling hexane and then
filtered while hot. The filtrate was chilled. The resulti ng:,)[hrﬁﬁimﬁt ate was
i sol at ed‘pé‘“;j' Jﬂysajti on and air dried to provide 6.8 g of

2, 4-di chl'or 0- 5, 6-di met hyl -3-nitropyridine as a white pomgF_TstSBZIW%/ 050118

Part B 3 0 MAY 2006 PCT/ US02/18282 A solution of tert-butyl ,
4- am nobutyl carbamate (8.52 g, 45.24 mmol) in N, N dinethyl fornmam de was
added to ﬁolution of 2,4-dichloro-5,6-dinmethyl-3-nitropyridine (10.00 g,
45. 24 mw%zf and triethylamne (12.6 nL, 90.5 mMmvl) in N,N5

di net hyl f or mesisgritioR 20 tar-putylhpamindatyicarbaratt (8.62 Wass. 34 minidPinaN-ni ght and
then concentrated under reduced pressure. The residue was partitioned

bet ween Simetyliargamideryas added i asolutinn 9f4dichigseS.dimgthlaniseayndiae aqueous
| ayer t i i i re conbi ned, washed
Wi th bri 8@%%?2#@%&@3‘%%‘%&%}3%&&%@%% W%’L@c@@%@?ﬂrﬁ to provide a brown
oi | § r esditheehyl{fbhamitet(320 all)Wdhe peaciibn mixthye wisasired @vetigimandgieaphy (400 nL
silica gel, eluting initially w't 10%,§t hyl acetate in hexane and then

i ncr easi fRFCEHEGH HeerRdueHl PrssiE dTheeHd o Waspartitionedrhsty ¢ veater gdof
tert-but - - ‘» :

chl or o SABYJHAE, The Javers wers sepapated gnd fho aqueous ey was eracted vt eyl | o,
sol i d. PaetateC Pieaorghni¢2wigLombiizd, @6shedovi)h raree adddech amcentsandd whderver a

period of 10 mnutes to .15 a suspensi.Qqn of, .sodium hydride (0.972 g, 24.3
mrol ) i nfeaReFhyRREssrs 40 m\’.“}%ﬁm @é@&f&ﬂgmxﬁ}w%@ 35 B%ﬁer{lbv 3% ¥ for 30
m nyt es j B i r.eaction
i ire UhefabfpRlal Bl diABebRking MAaIAMARI 9ectRyl SBlaldin nElheBC Ol ot

t enper at them insveasing @it gradient i I§ly ansd thers ta 2196) tecpravide B. Irpafiresebutyldsi{zr e t o
provi de

01 Towed g <Btab e nivmo B hy e A hdeAnds  Jafio ehlT) ayors wer o

separ at eplyrt §he aqueous | ayer was extracted with ethyl acetate. The organics
were conbi ned, washed with water and brine, dried over sodiumsulfate and
t hen concent rBheadl (Znkfdrg, 28 fgewioh mas added asx splidwiveea perisidaafid O moinktes Thi s

TR o A B R S AT o, e O
4-[ (2, 3-lixtmre Wyds-aHoWwed (st for 30 minutes then the material from Part B was added as a
solid. The reaction mixture was stirred at 80°C for 2.5 days and then allowed to cootl to
ambient temperature overnight. The diglyme was removed under reduced pressure to
provide an oily residue. The residue was combined with cold water and allowed to stir
20 overnight. Ethyl acetate was added and the layers were separated. The aqueous layer was
extracted with ethyl acetate. The organics were combined, washed with water and brine,
dried over sodium sulfate and then concentrated under reduced pressure 4o provide a black
oil. This matenal was purified by flash chromatography (400 mL silica gel eluting with il
25% ethyl acetate in hexanes) to provide 7.1 g of tert-butyl 4-[(2,3-dimethyl-5-nitro-6-
25 phenoxypyridin-4-yl)amino]butylcarbamate as an orange oil which later solidified.
Part D
A solution of rert-butyl 4-[(2,3-dimethyl-5-nitro-6-phenoxypyndin-4-
yDamino]butylcarbamate (7.32 g, 17.00 mmol) in a mixture of toluene (150 mL) and
isopropanol (10 mL) was combined with a sturry of 10% palladium on carbon in toluene.

30 The mixture was place under hydrogen pressure on a Parr apparatus for 24 hours.

Additional catalyst was added at 1.5 hours (2.2 g) and 3 hours (3 g). The reaction mixture

was filtered through a layer of Celite® filter agent to remove the catalyst. The layer of
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25 phenoxypyri di n-4-yl)am no] butyl carbamate as an orange oil \/\hi ch l[%t er
solidified. Part D A solution of tert-butyl 30

4-[(2, 3- JBx%]58>- ni t ro- 6- phenoxypyri di n-4- yl)ani no] but yl-gald ?,ﬁ?%g (7.32

g, 17.00 mmol ) 1n a mxture of toluene (150 nL) and i sopropano m.) was
conbined with a slurry of 10% pal | adi um on carbon in toluene. 30 The m xture
was place under hydrogen pressure on a Parr apparatus for 24 hours.

Addi ti ong erggén?%ﬁﬂv Wg@ﬁlﬁ% L%,g?r}' /n{e%ha%o lclgng?dg'l(n@?‘lﬂpg (§1 The

reaction er e rou yer o agent to

renove the fdahm|vmtconEHMaledmﬂem%dﬁibd%r&sM6Y THAQEsi AR WA cdmiblddd with
PCT/ US02/ 18282 filter agent was washed with ethanol (1 L), ethanol/nmethanol
(1 L), dhehloremstiepr apdh tmtane argdhar ¢ancanteateghundes rdufed BREEITURIEPVIEEduced

pressur g | e—frll'?gflreg(s&dgl r@ "cgucefg%e% 1 _plﬁiég%;g%i}ggghane and hept ane and

t hen conc rated u pres 6.17 g of tert-butyl

4- [A 3- amil yaovng [butylaaetaimalte & aashatg;od;tpwm}dllﬁw@nB yl ) am no] butyl carbamate as a
sl udgy ﬁJro yellow oil. Part E Diethoxynethyl acetate (2.76 nL, 16.93
mml ) a d‘“pvgridi ne hydrochloride (0.037 g, 0.323 mvl) were added to a

sol ution of t]ﬂ@th@&ﬁéth?i a&faﬂZﬁ? rtnLDl 698 ALHEH Snd é%uﬂxé hydr-&:ﬁoﬁ

m xture was heated at fefl ux hours and’t he to coo to anbi ent
10 t enpey; 81338 enrpvlp wergintded The seleaon Dﬁthema(emalérmmﬁanmﬁmdnhmm €@ mhHer

reduced pressure and then the residue s twice copnbined with toluene and
concent r]gkeéaa‘:t‘?ﬂé‘“?‘@éﬁ?’?? E"é‘te&l gtr H’dizﬁ’gdfs\f’é‘dt e %I%O‘F:adf’df’?ﬁm with

Safgir at Q&n &Q!u%@rﬁigﬂtb OfR{rBacti¥R ik AP dab EbMentrated ﬁﬂder%’cﬁfeeﬁrﬁﬁb@ﬁﬁé grasulfate
and then concentrated under reduced pressure to provide 5.37°g o

t er t - butthdn the residue was twice combined with toluene and concentrated. The resulting 011 was

15 ver y STPLEL i1 SHREEITR: Saptel b P T oo bichiosie et Carb?ne%ﬁb?ﬁe?}

W th anmRgl MaReRiR§Rfatdahdtherd fbrehibdled un&h@ed&b@pmréwﬁdldem at ed at
150C for 20 hours. The reaction m xture was poured into water and adjusted

to pH 1@enyibuiyl ﬂdWs@meLhwﬁ;muemwéH-lm@mh%w]mdm il ofbutdcaptmanesie et ed wit h

chﬂsorof (%H} )1<ck9t}rown OeUS fi&l c layer was treated with solid sodium chloride

Part F
The material from Part E was combined with ammonium acetate (47 g) in a tube.

The tube was sealed and heated at 150°C for 20 hours. The reaction mixture was poured
into water and adjusted to pH 10 with 10% sodium hydroxide. The basic solution was

20 extracted with chloroform (x 9). The basic layer was treated with solid sodium chloride
and then extracted with chloroform. The organics were combined, dried over sodium
sulfate and then concentrated under reduced pressure to provide a yellowish solid. The
solid was dissolved in a mixture of chloroform and methanol and then combined with 50
mL of IN hydrochloric acid in diethyl ether. The solvents were removed and the resulting

25 otl was dissolved in water. This solution was extracted with dichloromefhane (x 3), made
basic (pH 10) with 50% sodium hydroxide, and then extracted with chloroform (x 3).
Sodium chloride was added to the aqueous solution and it was extracted with chloroform
(x 3). The organics were combined, dried over sodium sulfate and concentrated under
reduced pressure to provide a yellow solid. This solid was recrystallized from ethanol to

30 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
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and then extracted with chloroform The organics were conbined, dried over
sodium sulfate and then concentrated under reduced pressure té[bM BVilte a
yel | owi s gihe solid was dissolved in a mxture of and
met hanol magk@“h'é]n conmbined with 50 nL of IN hydrochlori cpgct:}('jcl?r‘)%&él{net hyl
ether. The solvents were renoved and the resulting 25 oil was dissolved in
wat er. This sol uti on was extracted wi th dichl ororret hane (x 3), nmade basic

(pH 10) wit 0% ydr.oxi xtr chl oroform (x 3).
Sodi um chi% 3) Pjggg]é%} "?'ﬁqe%wgydﬂéﬁﬁ?z% jﬁy"m u/as extracted with

chl or of oy utf]?fao'éﬂamn&'m D{FRANKELS. MeL9¢0mbdi ned, dried over sodium sul fate and
concentrated under reduced pressure to provi de a yellow solid. This solid

was recr hoalysisiCalehlfted fordtikdndlsOt LG G 1870%He .62, 6N g2 3043, &ound:i%C, A porti on
(500 ny) S i t hanol, concentrated under reduced pressure and
t hen drlg(g@?rﬂg ?/2% ﬁﬂlrggé at 70C over the weekend to 52 3 0 MAY 200b WO
03/ 9501184 Rk 2By 519.90.(49 Ig),qfsz (t, J=52Hz, 1 H), 5.75 (s, 2 H),

N-[4-(4-am no-6, 7-di net hyl -1 H i m dazo[ 4 ggrldln 1- I butyI acet am de as
a solid,4aPft Jzﬁﬁ&s’tﬁ)&:%%ﬂs—ti&ém&lfﬁt% {aaﬁfblmg( )q/d (613 07; 9,

7.69; ¢ d A 9 7 '43. 5 'H NMR (300 Mz,
DVBO dé;\hézﬁcg@“’(“g?w %,28@?(18575(514131% L3 HG %ﬁ? 575 (s, 2 H), 4.29
(t, J = PCINMR (73Hki)DMSOJé6)(89169JO 149.4814429, 1221*3),,13253626(45,103.9,F95.3,2_7,73§2 (s, 3

H, 1. és, 1.7 quintet, J = 7.5 Hz, 2 H, 1.35 (quintet, J = 7.1
Hz, 2 H)29-0CGaR267BH7, 13MBS0 d5) 6 1609. o 149. 4, 145.9, 142.8, 137.5, 126.4,

00, Spsteritpens d R0 5 B v g ghin 10 18 (@) e 2762020

1- (4- am nobutyl)-6, 7-di rrethyI-IH-lmdazo[4 5-c]pyridin-4-amne NH2 IN 15 A
solution of N-[4-(4-am no-6, 7-di net hyl - ieH-lmdazo[4 5-c] pyridin-I-
yl)butyl Jacetamide (--2.1 g) in 6 RAP@IEdShl oric acid (30 ml) was sealed in

a flask and 1-(4-aminobutyl)-6,7-dimethyl-1H-imidazo{4,5-c]pyridin-4-amine
NH,
N

N

! >
Z N

NH,
15

A solution of N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyrndin-1-
ylbutyl]acetamide (~2.1 g) in 6 N hydrochloric acid (30 mL) was sealeq in a flask and
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

20 basic (pH 14) with 25% sodium hydroxide and then extracted with chloroform (x 2). The
aqueous layer was combined with sodium chloride (20 g) and then extracted with
chloroform (x 3). The organics were combined, washed with brine, dried over sodium
sulfate and then concentrated under reduced pressure to provide 1.44 g of 1-(4-
aminobutyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyndin-4-amine.

25

53



t hen heated at 100C for about 30 hours. The reaction mxture was allowed to
cool to anbient tenperature and then filtered to renove any pardtMAulld es.
The filtwa) @osamsnade 20 basic (pH 14) with 25% sodi um hydpexiseagd then
extracted with chloroform (x 2). The aqueous |layer was conbined with sodi um
chloride (20 g) and then extracted with chloroform (x 3). The organics were
conbi ned, washed with brine, dried over sodium sulfate and then
concentrated under reduced pressurgyiQoen@vide 1.44 g of | -(4-

am nobutyl)-6, 7-dinethyl - | Himdazo[4,5-c]pyridin-4-amne. 25 53 WD

113/ 0501 13{Shex yerh AP 7 -HEEMISA2(2HE pa Riidayipthg AWH-imidazo[4,5-¢]pyridin-4-

2- (et hoxynet hyl ) -6, 7-di net hyl - | -(Z%nej peridin-4-ylethyl)-1 Himdazo
[4,5-c]pyridin-4- anmine 5 Part A A s8M¥fion of 4-(2-am noethyl)- |

-benzyl piperidine (9.88 g, 45.2 nypl,) in N N dinmethylformam de was added
dropwi se to a solution of 2,4-dichl orlQ-S, 6-di met hyl -3- nitropyridine (10.00
g, 45.2 mol) and triethylam nc \}U(\O%\S mmol) in N,N 10 :
di met hyl f ormam de (320 ni). The AOn mxture was allowed to stir at
anbient tenperature for about 20jhoufs and then it was concentrated under
reduced pressure. The residue was partjtioned between ethyl acetate and

wat er. The | ayers were separated and aqueous | ayer was extracted with
et hyl acetate. The organics were conbi , washed wth brine, dried over
sodi um sul fate and then concentrated ger reduced pressure to 15 provide an
orange oil. The oil was purified by flash chromatography (400 nL silica gel
eluting initially with 10% ethyl acetate in hexane, then with 15% et hyl
acétate in hexane and finally with 40% ethyl acetate in hexane) to provide.
11.00 gpaf NV [2- (1 | | o |
benzyl pi peridi n-4-yl)ethyl]-2-chloro-5, 6-di nethyl-3-nitropyridin-4-am ne.
Part B 20 Sod sotuthondsfl Ad@-4rindSthyD)- I0berzQfhipeiditt: (988 g, 46cksmanihad N S-a sol ution

of pheng :
P d!methylformamide 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 dimethylformamide (320 mL). The reaction mixture was allowed to stir at ambient
temperature for about 20 hours and then it was concentrated under reduced pressure. The
residue was partitioned between ethyl acetate and water. The layers were separated and
the aqueous layer was extracted with ethyl acetate. The organics were combined, washed
with brine, dried over sodium sulfate and then concentrated under reduced pressure to

15 provide an orange oil. The oil was purified by flash chromatography (400 mL silica gel
eluting initially with 10% ethyl acetate in hexane, then with 15% cthyl acetate in hexane
and finally with 40% ethy! acetate in hexane) to provide 11.00 g of N-[2-(1-
benzylpiperidin-4-yl)ethyl}-2-chloro-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).
The residue was purified by column chromatography efuting first with 1% methanol in

dichloromethane to remove residual diglyme and then with 5% methanol in
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(2.81 g, 29.9 nol) in diglyme (40 nL). The m xture was stirred for 15
mnutes after the cessation of gas evolution. A solution of z7q MA 2006

N[2-(1 iperidin-4-yl)ethyl]-2-chloro-

5, 6-di rreqﬁéﬁy/y?'ﬁﬁ‘t ropyridin-4-amne (10.9 g, 27.2 mmol) i HC%&S"H}S@F%/WE was
added to the phenoxide m xture. The reaction m xture was heated at refl ux
for 1.5 hours, cooled to 25 anbi ent tenperature, and then concentrated to

t 60 Th id b I
e PR 8 Wb e B Eoh Bl BRUIAE BB U o
dual 2 2 /050118
PCT) US03/ 10385 B i of OBl alis {0 Gt e product " The T Hact: one. vere

concent refeegk-browpral vhich solgdifigd of standing.
[2-(1- b zry{;pl peridin-4-yl)ethyl]-2,3-di met hyl -5-nitro-6-phenoxypyridi n-4-am
ine as an range- brown oil which solidified on standi ng. Part C 5 Sodium

borghydri de (Sodiént terohy@ride (UTP17) g, VB MeEwhsudaed in guttiony®rer a ppasd 6 of 20
mnutes to a solution of ni ckel& chl ori de hexahgldrate (1.52 g, 6.40 nmmol)

in et hsinutes te glsolution obpickelel mz@dieéapxaﬂwémt@(alr 2 8 6.40 mEobdRol was added
dr opwi s§ Qt\{ﬁrrlol.aﬁ goguﬁo?xdof%e l%%te@apﬂsﬁ rll\% lf r%ﬁ)]qh %ﬁ%dﬂ@&’ glr PQ/? (ot%gr yg) was

added. ThHe fe&dc m Xt ur e was a layer o er agent

and t he gérlodext 16axhﬁuwasmo&smmmtﬁohwnnemaﬂg))l wasthiaed [ 1I‘hd§ Ahetiokas
concentrat ed under reduced pressu si due was purified by

chr onat o@rﬁwwa@;ﬂl@geddhm@gh .ad%yeg ef fe'lHFrLﬂﬁeﬂ{f% the, filior, Gake Map Bfashed with

di ¢hl or o e

Fg enz pl)]"[l)ﬂé(rﬁi“ dzﬂé Qfé.‘s gﬁc%nﬁat?tji gédeé rcaduced Plrefs_ui?. téen roe%%lf/ was, Putéf_ied
3, 4- d| arbmemamamgraph@ﬂgag bf silica gellelmmoohthsmlmhtmrmdimamchlbanﬁhth@e) feart D 15
Et hoxyacety] chl or 1 10, added dropw se to, a solution
of the RFRVEFALS P#ﬁﬁ{%(:ér? e T mhﬂﬁé derme*gxl ?nygewrmﬁﬁlsle-. n
di chl or oggty) Oh Blahge-brth &iPARIdnQBIiURRd Bhistah@tls! Or about 20 hours and

3
t hen concentrateg under reduced pressure to prOV|§e crude
N-(4- {[2Pz(rtLDbenzyI p| peri di n-4-yl )et hyl ] am no) -5, 6-di net hyl -

phsperyoyt o gy d L stgetel e, T scaL e s palvad
reacti onmilenhiUtéin vaf AgRAlEdhlamin€{]. 6|4<rrfL0rl3 $rhQY irSdicHIBorh @RSl (B0 nil)Xt Ur € Was
allowed to cool to anmbient ténperature and
The reaction was stirred for about 20 hours and then concentrated under reduced pressure
to provide crude N-(4-{[2-(1-benzylpipendin-4-yl)ethyl]amino}-5,6-dimethyl-2-
phenoxypyridin-3-yl)-2-ethoxyacetamide. The acetamide was dissolved in pyridine (60
20 mL), pynidine 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%
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
25 and then concentrated under reduced pressure. The residue was punified by column
chromatography eluting with 2% methanol in dichloromethane to provide 5.1 g of 1-[2-(1-
benzylpipendin-4-yl)ethyl]-2-(ethoxymethyl)-6,7-dimethyl-4-phenoxy-1H-imidazo[ 4,5-
clpyridine as an orange-red solid.
Part E
30 " The material from Part D and ammonium acetate (51 g) were combined in a

pressure flask (350 mL). The flask was sealed and then heated at 150°C for 24 hours

followed by heating at 170°C overnight. The reaction mixture was cooled and then poured
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then the pyridine was renoved under reduced pressure. The residue was
diluted wth 5% sodiumcarbonate (100 nL) and water (50 ni) 4 {a4ay 2006
partitio i di chl oronet hane (300 nL). The organic | shed
wi t h wat grﬁggj#c;{ktoglrsi ne, dried over nmagnesium sul fate 25 and?’%/:ﬁyeuns\ngzsnz\({:}%ntrat ed
under reduced pressure. The residue was purified by colum chronmat ography
eluting with 2% net hanol in dichloronethane to provide 5.1 g of 1-[2-(1-
benzyl pi.peri di_n--4- . - 2- [0)'¢ h - di-net.hyl - 4+ xy- |

i1 m oz el el i Sorudor Fh RRACBA M B AR o R

f rom Paréxtiac@d dvighnaiboro foina& €N atThe ¢oibihkd \Wedaics avdve Raghddnwith bifidssd e fl ask
(350 m.). The flask was seal ed and then heated at 150C for 24 hours

f ol | oweP\5y MRERES Y1 suifate zedthen sppgeghrated pRderTaaer pressiser (e rewdiedsl ed and
t hen pouy: 3 : ' er. The
cosul 1 g eonye e a8 A L LR RS PRl Bl Rl

ext§ act eshdwhé mixhiteow &f letared (ax ref)ux fOhB0 animied) Ebheotegaitin0gasotvedas bed tov t h
brine, dried over magnesium sul fate and then cqoncentrated under reduced

pr essur AMBIER (PBRSTAMES Qreanighi FWdhoRl Was cresHasEaiey sauGad)pressuisa iB8ul f oni ¢

aci d (erem#%oﬂ\@&smg%sgqsgBM?ﬁl éa@?gzofggxgﬁ,ﬂ"teg&&gﬁ%ﬁ GG efond Qf lux Tor

30 mi nutes. e Teaction was allowe I ent tenperatur
over ni gh3) aaddhdnheade baswdpHclan catit 1046 ecdiumdedraxediu CHe: guesslager widse

resulting oily residue_was dissolved jin water (200 ,, extracted with
di chl or HEPREH S EnoTp ORI X Mo hiEbIES Pbga(lwﬂ%? Wi Th bRl
hy g OXi d@er HAG: AAME WStk BYETh %,énchem{ea%ﬁ Vel s Wi Pl RIcHsbidifdd. The

conbi ned organi cs were vvashe(‘j3 wth brine, " dried 10 over nagnesium sul fate
and t henlmoobidmas ateystilbzet Hoindeectantnlevn poividevhb¢ Ig of @l tandsdlide dThe sdhié sol i d

tallized tonitrile t i de. 2 54 f lid. Th
vori oS BreckBiGa g e BS5aE fihlarSmr e UPSE dilad shiva et A0 ont o 4
silica g@uhd3PhddolumlwiiRlutdd @ity RitaRs] igldidieskomctitnd Witetepanol in

dichl oronethane with 1% triethylam ne. The fractions were concentrated to
provi de tg_ethygmdfle. 1Tlpe2ﬁ'g0110]35 were concentrated to provide 2.4 g of 1-[2-(1-

TS B AR SR AL i« > 1
amine as an off-white solid.

Part ¥

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
20 Parr flask containing palladium on carbon (0.60 g) that had been wetted with ethanol.
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
25 concentrated. The resulting solid was dned under high vacuum to provide 1.5gof2-

(ethoxymethyl}-6,7-dimethyl-1-(2-piperidin-4-ylethyl)-1 H-imidazo[4,5-c]pyridin-4-amine.
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The material fromPart E was dissolved in a boiling m xture of 50/50
et hanol / net hanol . The solution was allowed to cool slightly an ggg U'ﬂl#] was

added to P fl ask containing palladiumon carbon (

been metﬂ%g%&??ﬁ{ethanol The flask was placed under hydggggﬁ 8% ure for
about 40 hours during which time an additional 1.7 g of catal yst was added.
The reaction mxture was filtered through a |layer of filter agent and the
filter cake was washed with net han%. TPFEHSH |trate was concentrated under
reduced pressure. The residue was cHABP wi t h di chl or omet hane and then 25
concentr at ed. TheFﬁSMJriz g?g,eﬁglrg_ﬂ.yy)@&yqrz -ehdxHRERYN- g,h-dq,ﬂgm?m to provide 1.5
g of 2- (ethoxymethyl) I'-1-(2-pi peridin-4-yleth

H-i mi dazo[ 4, 5-c] pyri di n- 4- ddfﬂeldaaﬂ4mmm®ﬂﬁb@m&83 0 MAY 2006

PCT/ US02/ 18282 Exanpl e 15

1-[2- (1 -benzyl pi peri di n-4-yl) et hyl
H i m dazo[ 4, 5-c] pyri di n-4-am ne %

22 (et hoxynet hyl ) -6, 7-di net hyl 1
e/n@t hod of Exanple 14 Part E,

(et hoxynet hyl ) -6, 7-di net hyl -
am nated. The crude product was puri fi
silica gel eluting wwth 2% nmethanol inidichl oronethane containing 1%

triethylamne) followed by 10 recryst i gation fromacetonitrile to provide
160 nmg of 1-[2-(I-benzyl piperidin-4-
yl)ethyl]-2-(ethoxynethyl)-6, 7- dlnethyl1l i mdazo[ 4, 5-c] pyridi n-4-am ne as

a crystalline solid, mp. 165.3-167.0C ysis: Cal cul ated for C25H35N50:
uC, 71.23; 9%, 837; 9N\, 16.61; Found: %, 14; 9, 8.28; 9%\, 16.55 'H NWR
(300 MHz, DMsO-d5) S 7.35-7.17 (m 5 H, 58 (s, 2 H, 4.62. (s, 2 H),
4.35-4.2 (m 2 H, 3.50 (q, J =7.0Hz, 2 H, 3.43 (s, 2H), 2.79 (d, J =
11.6 Hz, 2 H, 2.37 (s, 3 H, 2.30 (s, 3 H, 1.93 (t, J = 10.8Hz, 2 H),
1.75-1.6 (m Ysihi the]mét’néd3BE)( 1¢ 14PartE, 32[21(121:&@3 g@n&i}wl }L)étﬂﬂgiz J=7.0

Hz,3H); M5 (Cl) me 422.2923 (422.2920 calcd for

(ethoxymethyl)-6 7-d1methyl-4-phenoxy—1H—1m1dazo[4 5-c]pyndine (2.7 g) was aminated.
The crude product was purified by column chromatography (70 g of silica gel eluting with
2% methano! in dichloromethane containing 1% triethylamine) followed by

10 recrystallization from acetonitrile to provide 160 mg of 1-[2-(1-benzylpiperidin-4-
yl)ethyl]-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine as a
crystalline sohid, m.p. 165.3-167.0°C.
Analysis: Calculated for CsH3sNsOQ: %C, 71.23; %H, 837; %N, 16.61; Found: %C, 71.14;
%H, 8.28; %N, 16.55
'H NMR (300 MHz, DMSO-dg) & 7.35-7.17 (m, 5 H), 5.78 (s, 2 H), 4.62. (s, 2 H), 4.35-4.2
(m, 2 H), 3.50 (q, ] = 7.0 Hz, 2 H), 3.43 (s, 2H), 2.79 (d, J = 11.6 Hz, 2 H), 2.37 (s, 3 H), -
230(s,3H), 1.93(,J=10.8Hz, 2 H), 1.75-1.6 (m, 4 H), 1.5-1.33 (m, 1 H), 1.32-1.2 (m,
2H), 1.14(t,J=7.0Hz, 3 H),
MS (CI) m/e 422.2923 (422.2920 calcd for CysH3sNsO, M+H).

20
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20 57 3 0 MAY 2006 WO 03/050118 PCT/ US02/ 18282 Exanple 16 7006
2- (et hoxynmethyl)-1-[2-(1 -isobutyryl piperidin-4-yl)ethyl]-6, 7391M%t91yl -1
H-i m dazeyopHososlspyri di n-4-amne 5 Isobutyryl chloride (96591947 mol)
was added drop wise to a chilled (0C) solution of
2- (ethoxynethyl)-6, 7-dinethyl- | -(2-piperidin-4-ylethyl)- | Himdazo[4, 5-
c]pyridin-4-amne (304 ng, 0.917 mol) in dichloronethane (10 nlL). The
reaction mxture was allowed to S'Eg;ﬁmﬁ]}éefé"'i ght then it was diluted with
chl orof orm and washed with 10 5% sodi um hydroxi de, water and brine. The
or gani ¢ |2afethoxyastigl)- B{2-0l-esobutyylppictidin-4 ul)éthyB-6ahdintdibyi- Gémoalazo[diSed under
reduced pressure. The residue was recrystallized from acetonitrile to
provi de 185 ng of 2- (et hoxynet hyl f]-pl@"g?-' M but yryl pi peri di n- 4-
yl)ethyl]-6,7-dinmethyl-1Him dazo[N4-;25-c] pyridin-4-amne as a yell ow sh
solid, mp. 167.5-169.2C 15 Anallysi R Cal cul ated for C22H35N502: %C,
65.81; %1, 8.79: %N, 17.44; Fou ,g/6~508'7\; %, 8.58; %N, 17.75. 1H NMR
(300 MHz, DMSO-d6) 8 5.76 (s, 2 o4 (S, 2 H), 4.45-4.26 (m 3 H),
4.0-3.9 (m I H, 3.50(q, J =7.QH, 2 H, 3.03 (t, J=12.6 Hz, | :
2.86 (quintet, J =6.7 Hz, 1 H), 2.6-2348 (m 1 H), 2.38 (s, 3 H, 2.31 (s,
3 H, 1.85-1.6 (m 5H, 1.2-0.95 (m 20 1. 14 (t, J = 7.0 Hz, 3 H,
0.98 (d, J = 6.6 Hz, H; M5 (C) nmlg 40R. 2857 (402.2869 cal cd for
0 MAY

C22H35N502, M+H). 58 g MAY 100b WD 11g#050118 PCT/ US02/ 18282 Exanple 17

N-[3-(4-am no-2,6, 7-trinethyl -1 C

H i m dazo[ 4, 5-c] pyri di n-1-yl) propyl ] aﬁi‘e‘aﬁﬁ de NH2 1<H

. i
Isobutyryl chloride (96 pL, 0.917 mmol) was added drop wise to a chilled (0°C)
solution of 2-(ethoxymethyl)-6,7-dimethyl-1-(2-pipenidin-4-ylethyl)-1 H-imidazo[4,5-
c]pyridin-4-amine (304 mg, 0.917 mmol) in dichloromethane (10 mL). The reaction
mixture was allowed to stir overnight then it was diluted with chloroform and washed with
10 5% sodium hydroxide, water and brine. The organic layer was dried over magnesium

sulfate and then concentrated under reduced pressure. The residue was recrystalhized from
acetonitrile to provide 185 mg of 2-(ethoxymethyl)-1-{2-(1-isobutyrylpipendin-4-
yi)ethyl]-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine as a yellowish solid, m.p.
167.5-169.2°C.

15 Analysis: Calculated for C2;H3sNsO2: %C, 65.81; %H, 8.79: %N, 17.44; Found: %C,
65.87; %H, 8.58; %N, 17.75. .
'H NMR (300 MHz, DMSO-ds) & 5.76 (s, 2 H), 4.64 (s, 2 H), 4.45-4.26 (m, 3 H), 4.0-3.9
(m, 1 H),3.50(q, J=7.0Hz,2 H),3.03(t,J =12.6 Hz, 1 H), 2.86 (quintet, J=6.7 Hz, 1
H), 2.6-2.48 (m, 1 H), 2.38 (s, 3 H), 2.31 (s, 3 H), 1.85-1.6 (m, 5 H), 1.2-0.95 (m, 2H),

20 1.14 (t,J=7.0Hz,3 ﬁ), 0.98 (d,J = 6.6 Hz, 6 H);
MS (CI) m/e 402.2857 (402.2869 calcd for C;H;35N50;, M+H).
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N5 Part AY 0O A solution of tert-butyl 3-aninopropy|carbanat? %éﬁ?iﬁg g,
697 mmol) in N, N dinethylformam de (200 nL) was slowy added 8 g ution
of 2, 4-dighl 6- dinethyl-3-nitropyridine (110 g, 498

triethyl é?nar‘{g"’q'igﬁ mL, 746 mmol) in N, N-di net hyl f or mam dé’%@”?ﬁ@g’? Af t er
stirring at anblent tenperature for 20 hours the 10 reaction m xture was
heated to 55C. At 24 hours 0.1 equivalents of the carbamate was added. The
reaction mxture was allowed to cog% |ent t enperature overni ght and

t hen concentrated under reduced pr §WPE The residue was di ssolved in ethyl
acetate (3 Aq?’% (Ahemmelals, FIQHméﬂﬁrl-qWinﬂ@é&d[mSQ]ﬁmﬂin&-‘]Lﬁ%’iop(ﬁ]aleetﬂﬁﬁ@) Each

al i quot was washed with water (2 x 1 . The pH of the aqueous washes was
adjusted to 10 with potassium 15 c ﬁbonate and then they were extracted with
ethyl acetate. Al of the ethyl /¢ |layers were conbined, dried over
sodi um sul fate and then concentr gt ed] ufder reduced pressure to provide 181
g of crude product. This nmateri SMecrystallized fromacetonitrile to
provi de 138 g of tert-butyl 3-[(2-¢hl okq-5, 6-di nethyl-3-nitropyridin-4-

yl ) am no] propyl carbamate as a yellow soljgqy 20 Part B Sodi um hydride (17.23
g of 60% was washed with hexanes to reno e mneral oil and then
combined with diglyme (50 nL). Under a nitribgen atnmosphere the mxture was
cool ed. A solution of phenol (35.82 g, 408‘%n0|) in diglyme (150 nlL) was
added dropw se. The reaction mxture was stirred for 15 mnutes after the
cessation of gas 25 evolution. The material fromPart A was added. The
reagti onpgp Xture was heated at 62C for several days, then the tenperature
was increased to 120C and the reaction was stirred overnight. The reaction.

m xture was ahiselitian pblegiontyk rammeipeanylcasapatealll 89 g RRAmMMolaN.Bd WO
113/ 0501318 0 PCT/ 2 i i t L), sti d
‘mﬁélgpfﬂour gggoq ngwg??%w%g cFedgé) gglalﬂﬁgn%wﬁ,a-a’x&lggo-ié ), stirre

for abou
dimethyl-3-nitropyridine (110 g, 498 mmol) and triethylamine (104 mL, 746 mmol) in

N,N-dimethylformamide (900 mL). After stirring at ambient temperature for 20 hours the

10 reaction mixture was heated to 55°C. At 24 hours 0.1 equivalents of the carbamate was
added. The reaction mixture was allowed to cool to ambient temperature overnight and
then concentrated under reduced pressure. The residue was dissolved in ethyl acetate (3
L). The solution was divided into 3 aliquots (1 L each). Each aliquot was washed with
water (2 x 1 L). The pH of the aqueous washes was adjusted to 10 with potassium

15 carbonate and then they were extracted with ethyl acetate. All of the ethyl acetate layers
were combined, dried over sodium sulfate and then concentrated under reduced pressure to
provide 181 g of crude product. This material was recrystallized from acetonitrile to
provide 138 g of tert-butyl 3-[(2-chloro-5,6-dimethyl-3-nitropyridin-4- -
yl}amino]propylcarbamate as a yellow solid. |

20 Part B

Sodium hydride (17.23 g of 60%) was washed with hexanes to remove the mineral

o1l and then combined with diglyme (50 mL). Under a nitrogen atmosphere the mixture
was cooled. A solution of phenol (35.82 g, 408 mmol) in diglyme (150 mL) was added
dropwise. The reaction mixture was stirred for 15 minutes after the cessation of gas

25 evolution. The material from Part A was added. The reaction mixture was heated at 62°C
for several days, then the temperature was increased to 120°C and the reaction was stirred

overnight. The reaction mixture was allowed to cool to ambient temperature, then it was
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overnight. The solids were dissolved in ethyl acetate and then filtered to
renove particulates. The filtrate was concentrated under reqqu PiEessur e.
The resi gugoeg118di ssol ved in ethyl acetate (-2 L), washe yrated
pot assi um car onate (3 x 21L), 5dried over nmagnesi um sul gw/elslﬁlyzﬁ%hen
concentrated under reduced pressure to provide 152.3 g of tert-butyl
3-[(2, 3-di net hyl -5-ni tro-6-phenoxypyridin-4 yl)am no] propyl carbanmate. Part

Gt M Xl ot Rl B3, k06t 8L1ES ol niTolonif 95 Gal0 2 sof uti on of

the 1 material fromP Ina mxture o uene
i sopr opamamlgliltza“hm.sphdsrwae dl'rgsdrve@;aﬂahymdatm thdih &ltéded skronasvepl aced under a

hydr ogen at verni ght. Anot her 5 of catagl yst was added and the
flask weh@r bqr@%!g‘deﬁaecfﬁtraﬁ W RGNS ﬁmdswe G PSSt L JeHRVISt (40 g)
and i so l; [ on\t he

hydr ogeﬁg%g?%g\;%réﬁl Igﬂgttl ef%)gg%??c gﬁﬁ?ﬁrh@%’ﬂ\% Sl%?%?go dto lr<x errg\)/e the 15

catal ystdneﬂllwelf mhgmeatumn svdﬁita::mﬂ:tham caicedtratad enderaddiced psass ty provatepr ovi de

t ent - but y!l

anmi no- 5, '82d\ %@f%&'rb‘élflp%@%&x@lﬁgﬂ“w&r SO RRERORIBIABYT car bamate as an oil .
The oi | WashinbfsiRAcaeshmdie pyridine (1300 ni). Part D A portion (650 nmi) of
the pyridine solution fromPart C was cooled in an ice bath 20 for 10

m nut es Paﬂc@tyl chloride (12.65 mml, 0.1779 mmol) was sl owy added over a

period of 5 nut es. ion _m xtur r enpy, romthe | bat h and
heated to r g%’l”ﬂit TSRk ot ;/3 gr%? @étggragmvéger\ega@ﬂ ¥E af.@ffg oA ?éﬁ%ti on
m xt ur e Masrififtdrk ®drt BOME Mixdlve of 1d18eRY18 S0 A.) WA isoBpURS! (UDSIgIL) iegduced
pressure. The residue was slurried wth heptane and then concentrated under

r educed hydeagenateon fiask. rEhs fipsk Wﬁaplmdrbmimn Mr%enwtmow}abreaxy@rraglé (1 L) and

d 2 h _50%.s d d h
2t Gl 25 LR AARRRE) L 08 b Beo R0 T B e

parti cul of&as lies ENERstqINgRaid 1a<s;ﬁdp4mﬂi €50 g weesladdeds Sfl:lé ﬂaskmes ﬁl@@dddue was
purified b ethyl acetate slurry to provide 39.8 g_of tert-but
i

3 ( 2, 6, Pack pagherRydrogepplenaxsrnight Thecaet o midurg sy l@reﬁttmrwm%sw car barmat e
15, e BT BB R0 Ly B g iy P
t ovvel S watnsS|d-diecthylti2oplidnex yaeidiefl- wijasiid jasipylchttantasasst dnasil. MThd aif @as
dissolved in pyridine (1300 mL).
Part D
A portion {650 mL) of the pyridine solution from Part C was cooled in an ice bath
20 for 10 minutes. Acetyl chloride (12.65 mmol, 0.1779 mmol) was slowly added over a
period of 5 minutes. The reaction mixture was removed from the ice bath and heated to
reflux. The temperature was reduced to 110°C and the reaction mixture was stirred
overnight. The pyndine was removed under reduced pressure. The residue was slurried
with heptane and then concentrated under reduced pressure. The residue was combined
25 with ethyl acetate (1 L) and water (1 L). The pH was adjusted to 12 witﬁ 50% sodium
hydroxide and the layers were separated. The organic layer was filtered to remove
particulates and then concentrated under reduced pressure. The residue was punfied by
ethyl acetate slurry to provide 39.8 g of tert-butyl 3-(2,6,7-trimethyl-4-phenoxy-1H-
imidazo[4,5-c]pyridin-1-yl)propylcarbamate as a light brown fluffy solid.
30 Part E
The material from Part D was combined with ammeonium acetate (410 g)ima2L

flask. A wad of paper towels was stuffed into the neck of the flask. The reaction mixture
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60 3 0 MAY 2006 WO 03/050118 PCT/ US02/ 18282 was heated with s%wi ‘E{%Uﬁat 145C
for 20.5 hours. The reaction mxture was allowed to cool to é

t enper at aihl H was adjusted to 1 | with amoni um hydroxi t he
m xt ure \/\%@%@‘?ﬁé”gt ed with chloroform The extract was m%’&gﬂ%’?@gﬁ %
sodi um carbonate (7 x 1 L). The original aqueous phase and the first three
washes were 5 conbined, filtered to renove particul ates and then

concentrate o a vol ume t . _Thiis _sol.ution was r overni ght on a
cont i nuoty8® g??{“?da‘@'tﬂi' SHOLE Sgﬁ %é ?skl’hzbﬁ lﬁ(? Hi%o P%‘F 5?ar?1h°" THEMER Y8} %Pod’\"%tgx_t ract was
concent r dqteh sMBRAt tRAPHGARG RREPHUVA adfusREQY | @ vith/ardmBniffn RRIro:@8d andwht €

solid. This material was slurried with nmethyl acetate to provide about 16.5
of mixture was extracted with chloroform. The extract was washed with 1% sodium

10 pOrRa ok 6L THER ot Al e TR B P B o e about
0. 359 of cdring Titered a8 teibviepARGculatiiridahDbdrdentrare tololdmd 82ad3 1Anal ysi s:

Cal cul ated for Cl4H2INSO 0.50 H2O %C, 59.13; %, 7.80; %\, 24.63; Found:
o%C, 59. 0Bhisgpiutign pes nupgvepMstIn a continppus(Biraon apparajspviticridprofiyrme 5. 70 (t,

J=5.6 Hz 8 t = * . =6.2 Hz,
2 H, 2. I ?@ro?ﬁ%é‘t‘%sﬂ‘%%(@m’%‘ﬁﬁ@ ‘%‘.dﬁire%‘s“?‘fd%{%s,‘“e%?5%0"(@‘? %l%q% aﬂ,) 1,01
(p, J=8. dffEhitedohtl.. TMBMidigriativens 2koriddVivith methyd apdtate 1Bprovide about 16.5 g of

1-(3-am nopropyl)-2,6, 7-trjnmethyl -1 H i mdazo[ 4, 5-¢c] pyridin-4-amne NH2 20
Concent r/é(tlgd‘iwa%aﬁﬂomraetaﬂrh‘fv('@'q%?[%éa%lpw it by YiaRiaaylacstamide | &t i on of

N-[R- (4- . . - .

v 2, RO (0B T TS e T A B A oY e BP9 O P e B i de (15. 94
g, 57.9 acemmtife hoa ahRokelide nep NEB10d- 1 §ZLOW. nAdalyshs: [T abailqred RireC §105;Ned »

i mredi ately and the m xture 25 thickened. Ethanol (050 m_é was added

f ol | owed?-BY HeRe"d dPtlPoretbf7- 8% feldndd- &% qurdi pctl- 0% %Had 08: (©N184533nL) . The

reacti onm m I S d refl I - o) n re renoved
iner © odINMRSVBS AL EN iRl b0 §c8 €Yo M AOLHTE DO UPLE, 1 G
pot assi UrRsCRHRONHY,S. 358G, #BIZHIAIDH)| 2. 506, BHIY, 2aghed H),ata1vi] TH) L9,
chl orof orm 61
15 3 H), 1.91 (p, J=8.1 Hz, 2 H).

MS(CI) m/e 276 (M+H).
Example 18
1-(3-aminopropyl)-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-4-amine
NH,
NN
L N}—

20 NH,

Concentrated hydrochloric acid (5 mL) was slowly added to a solution of N-[3-(4-
amino-2,6,7-tnmethyl-1H-imidazo[4,5-c]pyndin-1-yl)propyl]acetamide (15.94 g, 57.9
mmol) in absolute ethanol (100 mL). A precipitate formed immediately and the mixture

25 thickened. Ethanol (50 mL) was added followed by the addition of concentrated
hydrochloric acid (119.5 mL). The reaction mixture was heated at reflux for 2 days. The

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

solid potassium carbonate was added until the pH reached 7 at which time chloroform
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WO 03/050118 3 0 MAY 2006 PCT/ US02/18282 (250 mL) was added. Sodium
carbonate addition was resunmed until the pH reached 10, then Qpﬂ’gysmgg um
hydroxid d/@ﬁ ed until the pH reached 14. The m'xture H% d wth
addi ti onal 1oroform(500 m.) and then stirred at anbi en i %Jre for
days. The organic |ayer was separated, dried wth nagnesi um sul fate and
then concentrated 5 under reduced pressure. The residue was recrystallized

from ac rovide 8,42 ) :

05 2o RS oS al e ST cftofand aaflion was reumed vt} g AL as an
of f - whi ttken 0% %@hﬂmmr@@ae Was fded uhfllihd pROREcheANA YiteShixtedt Gk afi@da f or
C12H,9N5 0.25 H2O 9%C, 60.61; %, 8. 26 ON, 29.45; Found: %C, 60.50; 9%H,

8.28: Ypvitlpmldgional ehlepuforaetRenL Bod thfe{zstlrch@temeretemmat(xse fop2 IEIMS 4. 28 (t
J=7.4 J 3
Va7 (p s Seblhic Byeuig separhlpy) Ted i mdinhomSnfte ety siknidpedtnda (5. B9 o

N- [$3- (4vadérvedided prestiireEhB Yésidud-w 44 r«éa@@:famzéd Eb By ddettinitrile 8l prowiaPy b -o2 |
nmet hyl propanani de Triethylamne (0.78 nm., 5.6 nmpbl) was added to a sol ution

Of 1- (3-c4ti(Acprinpyepy)) 2, 7-mmﬁﬁhwbﬂﬁymdqao[4ﬁﬂk%{dm &-207ipRypS a1 Of-A0B ne (1. 00
g, 4.3 | | f Q
bat h angp)? %W]es ggu‘?{f’? %‘O@rpdg\ﬂ(gb)sgngnEcufége or O} St M@%gg,ggjdl% nice

reacti orsomlxww/@m,ﬁtzgusadsofuﬂﬂ %6, 5050 RE, BIPBNUNIE 9 e bat h was removed
and the reaction mxture was stirred for an additional 15 minutes. The

react i onHAVMRUBrukraS0QiNMHe OHG+E 8 KISr(of DHIn4.28 €, 1ol 41Hs, 2H).I580 (L. \ater

catthon o8t B Dn208 (o Ah 2 SE05bET Lodrtig d il i et ng

preC| pi tmg@;ly\@,gczﬁgdm;gg by filtration and dried to provide 0.33 g of
N-[3-(4-amno-2,6,7-trinethyl-1Himdazo[4, 5-c]pyridin-|-yl)propyl]-2-

nmet hyl pr opanam de as a white solid, mp. 178.1-178.8C. 62 3 0 MAY 2006 WO
03/050118 PCT/ U502/ 18282 Example]9

N-[3-{4-amino-2,6,7-trimethyl-1+-imidazo[4,5-c]|pyridin-1-yl)propyl]-2-

15 methylpropanamide
NH
N N

M

Trethylamine (0.78 mL., 5.6 mmol) was added to a solution of 1-(3-aminopropyl)- -

2

2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-amine (1.00 g, 4.3 mmol) in chloroform (50

20 mL). The solution was cooled in an ice bath and then isobutyryl chloride (0.49 mL, 4.7
mmol) was added. The reaction mixture was stirred for 15 minutes then the ice bath was
removed and the reaction mixture was stirred for an additional 15 minutes. The reaction
mixture was diluted with chloroform to a volume of 150 mL. Water (50 mL) was added
then the pH was adjusted to 11 with solid potassium carbonate and then to pH 14 with

25 50% sodium hydroxide. The resulting precipitate was isolated by filtration and dried to
provide 0.33 g of N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl}-2-
methylpropanamide as a white solid, m.p. 178.1-178.8°C.
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Anal ysis: Cal cul ated for C16H25N50 . 1.25 H2O 9%, 58.96; %, 8.50; %\,
21.49; Found: %C, 58.68; %, 8.35; %\, 21.65. 'H NVMR (300 M-z () BayREE

DVSO- d6) 8.7.84 (4, J=6.2 Hz, | H), 5.57 (s, 2 H), 4.17 (t,. J=8.1 Hz, 2 H),
3.14 (q? ‘?‘:)é'?g:‘“r‘é% 2 H), 2.44 (s,H)3 H) | 2.(24 (s,H)3 H) | 2.(é’2FT(‘f15é’gﬁl§zng6.9 E')z
2 5 H. 2.29 (s, 3 H, 1.78 (p, J=8.1 Hz, | H), 1.02 (d, J=6.9 Hz, 6 H).

M5(Cl) me 304 (MtH). 10 Part A Exanple 20 N

3-[4-am, no- 2- (et.h t hyl ) - - dj | - i 4.5 ridin- | -
11 pr opyt e aed it e O AL ISR SO B oAb S A Z 45 Part D,
pyri di nepsQldutionsds; veH 18 Py, 21185, _

3-[(3-am no- 5, 6-di mef hyl’- 2- phenoxypyri di n- 4- yl ) am no] pr opyl car bamate (see

Exanpl e 'H NI4R (300) Mikkrs Bruleat RRISG-1Y) &718dxy dee\Hz, ¢ H)obisdds, 221), 811 7qs, 178
). Th d t mbi ned with dichl th 2 1) and wat
(2°1) T Ot kbt dob 231 3 TP (S oM Sy h OBl eriaia DG 2 i ur ¢

wassSti fiiee Jof B mles-—s The, aigpiin @phasergeensepar ated dried over

magnesi um 'su nd theén concéntrdated under reduced 20 pressure. The
resi due M&E$CHim/et36d (Mi+th. hept ane and t hen concentrated to renove resi dual
pyridine. This procedure was repeated several tines to provide 64.8 g of
tert-butyl 3-[2-
(et hoxynet hyl ) -6, 7-di net hyl - 4- phen%mb[é-jgﬁ dazo[ 4, 5-c] pyri di n-1
-yl ] propyl carbamate as a brown tar. Part B 25 Amoni um acetate (500 g) and
tert-butyl 3-NE3(dtamingeletrpkymethyl)es, FrdirhsthylAlH pmedagsip,3-clpyridin-1-
H im dazo[ 4, 5-c] pyridin-1-yl]praopyl car}rb?amate (35.09 g, 77 mmol) were
combined in a 2 L flask. The ne B?WLI- 8etf‘Pé%ei< was stuffed with a wad of :
paper towels. 63 WO 03/050118 PCT/N#g3 0188AY 2006 0282 The reaction mxture
was heated with stirring at 150C fQr 27 hours. The reaction mxture was
all owed to cool to anbient terrpeﬂat re\>&nﬁdot’hen it was placed in an ice

N

bat h. -
I\LH

N

r

0

Part A
Using the general method of Example 17 Part D, a pyridine solution of tert-butyl
15 3-[(3-amino-5,6-dimethyl-2-phenoxypyridin-4-yl)aminoJpropylcarbamate (see Example
17 Part C) was treated with ethoxyacetyl chloride (21.81 g, 178 mmol). The crude product
was combined with dichloromethane (2 L) and water (2 L). The pH was adjusted to 12
with 50% sodium hydroxide and the mixture was sturred for 30 minutes. The organic
phase was separated, dried over magnesium sulfate and then concentrated under reduced
20 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 terr-butyl 3-[2-
(ethox ymethyl)-6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]propylcarbamate
as a brown tar.
Part B
25 Ammonium acetate (500 g) and rert-butyl 3-[2-(ethoxymethyl)-6,7-dimethyl-4-
phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]propylcarbamate (35.09 g, 77 mmol) were

combined in a2 L flask. The neck of the flask was stuffed with a wad of paper towels.
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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 vvas |soI at ed

by filtratd@hsangd then 5 dissolved in chloroform (4 L). Q,g,rﬁ % {3
sol uti on was dl vided into two portions and each was washe WLR €& ur at ed

pot assi um carbonate (2 x 2 L). The organics were conbined, dried over
magnesi um sul fate and then concentrated under reduced pressure to provide

g(r) 63i gtef C E:gcqen%lgg}#g ;[Nas l-ll_pa{tesd wn'Pt}'l%{:{-r?rlg a}%ﬁO"S(II rrr2l7q1dou¥\s/:| tﬂer}%gcrt%ln n?igtei\xtrg te to

of N-{ 3- [\ﬁﬁsadﬁ’o%dzo £S89 W%MH%Ehbéh“)pe@atJre%H%éﬁm whi’g!agécﬂﬁza‘?l[lf}e Batg] pyridin-1 10
yl ] propyl }acetam de as a gray solid 62. 3C Anal ysis: Cal cul ated

for ClGHﬂSN@@me b@irogide Was adgied l?htﬂgl;le Bﬂll,rea@mccgm FSoling: hyl@xidsSG 0% wad, 7. 70;

((%S\I ng)la dgd b}l{[hl?/g 6]5 rqu‘ﬁed i‘? g,‘\l/l_izésu!(j}lmglp%cgé\ta%‘zv%ﬁjg %ogtéélé)y( t&ltra%orgér,.céthe » 4.89
g Ejl)g (a, dls]SU(ﬁJea lﬂhlo%ﬂh’}n (42L)44T Kesah(l@roli'ﬂ)nr% SeG:l'lﬁlo% ‘?él\%% %ﬂde@nﬁo o pgm'a‘)ls arld 95 ( S,
1-(3- amqagl‘pwgpyflayhe@ vmht m“ywwémhgds;mm carghinatet By 2 LH- The mngl[cﬂwsmc] pyridin-4-a

F\nl- ?g [ E‘}%m OfbedeH%%ﬁ‘gxM ngﬁ ffatle anﬁtlhen concenlt:'ﬁ%gpun%er reduced pressure to

dl rret hy Iprovidé B9 d aZstlcfude-prbdct qihn raatmhzhm&a&ﬂﬁle@a’stﬂ%aﬁyl(ﬁ&aﬂedto @roddel ol )
Jnolyzed and purified to provide 10.81

1(3- amlﬁevpggw{p AT . Tt i imidazo(s.s-clpyridin-1-

1o 5. 1 Hese iy el ik RSB R38N0, "o “e0- 62, %61 8,36, oa

25. 25; is: YRl B BT, ‘ﬁésNﬁ){%%C%’ﬁ 125,337 36448, 01 MAYFARA60 03/ 050118
PCT/ US02/ 18282 * H NVR (Bruker 300 Mk, CHRCL3- d) s 4 91 (s, 2 H), 4.73 (s, 2

I—|),44C-59(5t7‘VqT£§710I-»ﬁN221—9 3.59 (q, J=6.8 Hz, 2.81 (t, J=6.8 Hz, 2
HZ: 2. ”H(%(]ﬁker%oﬁ@dﬁz chcilay 3% §P=ao'ad ﬁ{ﬁﬁ s 1y u #lh 6.8
H), 4.36 (t, J=8.1 Hz, 2 H), 3.62 (q, 6.8 Hz, 2 H), 3.33 (q, J=6.2 Hz, 2 H), 2.44 (s, 6 H),

15 2.03 (p, 8.1 Hz, 2 H), 1.95 (s, 3 H), 1.24 (t, J=6.8 Hz, 3 H).
MS(CI) m/e 320 (M+H).

Example 21
1-(3-aminopropyl)-2-(ethoxymethyl}-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine

NH,

2N
T LY o™
=N

20 kLN“Z
Using the general method of Example 18, N-{3-{4-amino-2-(ethoxymethyl)-6,7-
dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]propyl} acetamide (13.14 g, 4.1 mmol} was
hydrolyzed and purified to provide 10.81 g of 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-
25 dimethyl-1H-imidazo[4,5-c]pyridin-4-amine as a brown solid, m.p. 126.8-127.2°C.
Analysis: Calculated for C14H23NsO: %C, 60.62; %H, 8.36; %N, 25.25; Found: %C,
60.49; %H, 8.38; %N, 25.33.
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M5(Cl) me 278 (MtH). 5 Exanple 22
N-{ 3-[ 4- ani no- 2- (et hoxymet hyl ) - 6, 7- di met hyl - | 3 0 MAY 2006

H i m daz D= C ridin-1-yl]propyl }-2 nethyl propanam de ing the
net hod o?‘["éi'z’%'}'zyw, 1- ( 3- am nopr opyl ) - 2- (et hoxynet hyl ) - &%9%’932%

di et hyl -1 Hi m dazo[ 4, 5-c] pyridin-4-amne (1.00 g, 3.6 mol) was reacted
with isobutyryl chloride (0.42 nmL, 40 nmmol) to provide 0.74 ¢

f hyl )= 6, 7-di |- | Hj i - i di n-
P 1T or ok N8 Thgist 00 REHD Siiibtind 431 (20t *aaied B g Uiy "
179.1- 178, 7 s - @Al 06,4562 2R3 193 (8. 41; W\,
20. 16, Faling®> G0V 85P2 O 2 B e 83l B3R BAMR SRR NG 40 e

DVEO- d6) J=8. 7 Ha32 {), 1.228, =68 Hz| 3H), 1.68 &32(), 2 H), 4.62 (s, 2 H), 4.26 (t,

J=8.1 H 3 J=6.9 Hz, 2 H), 3.16 (q, J=6.2 Hz, 2 H. 2.36 (s, 3
H, 20 1’213%@52‘?/«5%7,@@&“3{.)9 Hz, 1H), 2.5?) (s, 3 I(-i)q, 1.85 (p, J=8.H)1 Hz, 2 (H)S
3 (t, J=7.5 Hz, 3 H), 1.01 (d, J=6.9 Hz, 6 H. MS(Cl) nle 348 (M+H). 65

1.1
3 0 MAY 2006 WO 03/050118 PCT/ US02/ 18282 Exanple 23

N-[ 2- (4-amino-2,6, 7-tinethyl -1 Hi dxdepfedl5- c] pyridin-1 -yl)ethyl]acetan de
N H

2 H P | uti f .2, 4-dichl - - gdi hyl -.3- ni i di
oo o e A et el B R LB 1 0
OC. Triethylamne (44.8 ni, SZQ“gmgip}opgﬁ&nméded drop wi se fol |l owed by

tert-butyl 2-am noethyl carbamate %SH 2-
2

N
N Yo ™S
Y

O
10
Using the method of Example 19, 1-(3-aminopropy!)-2-(ethoxymethyl}-6,7-
dimethyl-1H-imidazo[4,5-c]pyndin-4-amine (1.00 g, 3.6 mmol) was rcacted with
1sobutyryl chloride (0.42 mL, 40 mmol) to provide 0.74 g of N-{3-[4-amino-2-
(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyndin-1-yl]propyl }-2-
15 methylpropanamide as an off white solid, m.p. 179.1-179.7°C.
Analysis: Calculated for CigH29Ns0;: %C, 62.22; %H, 8.41; %N, 20.16; Found: %C,
62.35; %H, 8.50; %N, 20.28
'H NMR (Bruker 300 MHz, DMSO-dg) & 7.83 (t, J=5.6 Hz, 1 H), 5.73 (s, 2 H), 4.62 (s, 2 )
H), 4.26 (t, J=8.1 Hz, 2 H), 3.51 (q, J=6.9 Hz, 2 H), 3.16 (g, J=6.2 Hz, 2 H), 2.36 (s, 3 H),
20 2.34 (hept, J=6.9 Hz, 1H}, 2.30 (s, 3 H), 1.85 (p, J=8.1 Hz, 2 H), 1.13 {t, J=7.5 Hz, 3 H),
1.01 (d, J=6.9 Hz, 6 H).
MS(CI) m/e 348 (M+H).
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0g, 326 mmol ). After 30 mnutes the ice bath was renoved and the reaction
m xture was 10 heated to 60C. The reaction was heated at 60C3 OWNAht and
then it yaseHROFgNtrated under reduced pressure to provi ge oil.

The oil was dissolved in ethyl acetate (1 L), washed Wt%%\xaﬁ{&ggitgg x 500
mL), dried over magnesium sul fate and then concentrated under reduced

pressure to provide a yellow oil. The oil was triturated wth methanol
(-100 nL). The resulting solid wasg ?’%’ byflltratlon and washed with
cold nethanol 15 to provide 72.3 g O ert-buty

2- [ (2- chl or oNg 26 4elinmeo42y6, 7-3methyb bk inddao] 4,5- q]pjvaimde)}lmw]ac&abﬂﬂmte as a
solid. Part B Phenol (1.19 g, 12.6 | ) was added in portions to a chilled
(0C) suspension of sodiumhydride {0252 g of 60% 13.1 mml) in diglynme (4
m.). The reaction m xture was 20 irred for 30 mnutes. A warm
solution of tert-butyl 2-[(2-chl orlo- 5 6 Tret hyl - 3-

nitropyridin-4-yl)am no] et hyl car e 'Ei‘eo g, 870 mol) in diglyne (6 nL)

was added and the reaction m xture'was ated at 90C overnight. The
reaction m xture was cooled and poured oWy into water (100 nL). The
resulting tan solid was isolated by filtrayiron, washed with water, dried
and then recrystallized fromisopropanol (g5 nL) to provide 2.07 25 g of
tert-butyl

2-[ (2, 3-di et hyl - 5-ni tro-6-phenoxypyri di n-4-yl)am no] et hyl carbamate as
white needl es. The reaction was repeated using 66.5 g of starting materi al
tc)%NOV|@€”%O 4 g of product as white needles, mp. 158-160C. 66 3 0 NAY

1006 VIO 03/ 050148 BETY HIRAAR526 Bty LRI AINSuE 60l SHhelah! num on

carbon) was ad to a warm solution of tert

2- [ (2, 3-adhydrbiny N -dimhéthpf@mphddoiaooymi pwvhs deoldd am"@o]’leicktWImranAMSe (50.4 g)
ina mxture of tol uene?#SOO nL) and et hanol S The m xture was

pl aced Feae¥20anRobMAsadd %@gwléc fotlowsd by rertbuty 26@"%thylﬂ\arb@mtz (%urs nor e

cat al yst, s g‘dﬁ{im i g‘? 91 The
reacti o ?nél?({t;%l}e V\%.g f11terea ﬁ?g%ﬁ{‘ggﬁeagﬁ/gyg@a?ﬂ& rl&t&g r% ter aid and
t hied fi | hested aked A sTivashabnwdsthehret at 60WRoe:rhikhi dnd tﬁé}eltfwzﬂstcbﬁdcﬁtrawas
concentr at ed under reduced pressure to Brovide 45.1ﬁg of tert-buty

i Y

2- [ ( 3- annde-rsduncd prossimRye PRVEIaRoRIREE 9il| Houa ppadis “é’t‘ﬁﬁ@éﬁﬁﬁi#ﬁﬂb as a

whi te S(?;), \gashed with water (3 x 500 mL), dried over magnesium sulfate and then concentrated
under reduced pressure to provide a yellow oil. The oil was triturated with methanot
{(~100 mL). The resulting solid was isolated by fiitration and washed with cold methanol
15 to provide 72.3 g of rert-butyl 2-{(2-chloro-5,6-dimethy!-3-nitropyridin-4-
ylamino]ethylcarbamate as a solid.
Part B
Phenol (1.19 g, 12.6 mmol) was added in portions to a chilled (0°C) suspension of -
sodium hydride {(0.52 g of 60%, 13.1 mmol) in diglyme (4 mL). The reaction mixture was
20 then stirred for 30 minutes. A warm solution of fert-butyl 2-[(2-chloro-5,6-dimethyl-3-
nitropyridin-4-yl)aminoJethylcarbamate (3.0 g, 8.70 mmol) in diglyme (6 mL) was added
and the reaction mixtl;re 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 filtration,
washed with water, dried and then recrystallized from isopropanol (25 mL) to provide 2.07
25 g of tert-butyl 2-[(2,3-dimethyl-5-nitro-6-phenoxypyridin-4-yl)amino]ethylcarbamate as
white needles. The reaction was repeated using 66.5 g of starting material to provide 50.4

g of product as white needles, m.p. 158-160°C.
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10 Part D A mi xture of tert-butyl

2-[(3-am no- 5, 6- di met hyl - 2- phenoxypyri di n-4- yl)ani no] et hyl car Bah#ae0(e3. 7
g, 117 e riethyl orthoacetate (22.6 nm, 123 ninol), r|d| ne

hydr ochm(ﬂf‘é"’%'.% g) and toluene (440 nmL) was heated at ng §U2/183%2 30

m nutes. The reaction m xture was concentrated under reduced pressure to
provide a brown oil. 15 The oil was dissolved in ethyl acetate (I L) and
washed gg'%&vvater (2 x 500 nL). The aqueous washes were comnbi ned and
extractéd™Wwith ethyl acetate (2 x 500 mL). The conbined organics were

washed Wi th lgadgst (5gif390NRALInIMIARIIbIR) Wat hdded t@ﬁdvahh%ﬂlutféﬁ'&@ﬁéﬁ-ﬁﬁ&ﬁd under
reduced pressure to provide 46.4 g of tert-but 7-trinethyl-4-

(2,6,
phenoxy -2 Brdirtathy}- ﬁ-rwr@pmlmndxmyndw‘}ﬁbwir@dﬂgﬂﬁmbe mate (50 g ireasol i d, m p.

> (2. 6. kol AR AL PerRRTaR oita” aRe Ffrarad hadf ek U e
(9.5 9) h‘ﬁ@ﬁ)g@@?i&@ﬂxréwmﬁg 41X By Fagahaer 2 HO®s nftre eéiaiy@m whl @dd&agidi on

m Xture was al to cool to ambient tenperature and t en it was
partiti drrelydsegeneten mt@ne«éﬁuermhbrﬂmmtwm@txwaé@aé‘lltleﬁyléhroash adayermde

basic (p h 50% rOX|dea e Xt r hIoroform

(10 x 466 Clﬁfg él\%fhféraé %‘?ﬁgcﬁ@f 5%@??%15 WP% t%‘glﬁpg)g ra#ggﬁ l‘[‘\%hprsatﬁ fate and

t hen c%%ﬁé@hﬁ@d%dyrea@&a%&sm%ﬁmet@ ﬁ%@ﬂe@ﬁblﬁ P2 ptanifbisk- The

solid was dissolved in warmisopropanol and t en conmbined with I'M

hydr ochldmmfby]a&i)heqummln;ﬂ yléarhrap]etl(ﬂcartramy as ar whiteselid-t i ng precipitate was
at eﬁ) filtration, washed with cold 30 i sopropanol and diethyl ether,
thed®rf ed in a vacuum oven at 80C over ni ght to provide 5.0 g

of N[ 2- (4- amAgndufs szbzruum 3-btirio$ damlhét@-gipwﬁmdmnam-4-

yl )ethyl ] acetam de hydrochloride as a white solid, . >250C. Anal ysi s:
Cal cul at rm]ethsfrca@amam%fcmélY/\mnlchleqthmllomwmt@ f 192423 awaed).9N50.

1.00 HCI Jégb h?&ro%ﬁlon%‘é"(él 8 ﬁil? té‘l\]ljeng ﬁ%ﬁﬁl‘g&%?g%attéf?t rRfful i 3Wnlp§t§§ L O,

23.41. e reaction was're usl nmat eri a O provide
18 g of ThHaees¢ioh aiikne: whycimeitkatéd cirleafedacdd gadsuto psmldela bRown oil.

15 The o1l was dissolved in ethyl acetate (I L) and washed with water (2 x 500 mL). The

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

20 Part E

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

phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)ethylcarbamate (9.5 g) was heated at 160°C in a
sealed tube for 24 hours. The reaction mixture was allowed to cool to ambient
temperature and then it was paﬁitioned between water and chloroform. The aqueous layer

25 was made basic (pH 13) with 50% sodium hydroxide and then extracted with chloroform
{10 x 400 mL). The combined organics werg dried over magnesium sulfate and then
concentrated under reduced pressure to provide a brown solid. The solid was dissolved in
warm isopropancl (80 mL) and then combined with 1M hydrochloric acid in diethy! ether
(23.7 mL). The resulting precipitate was isolated by filtration, washed with cold

30 isopropano! and diethyl ether, and then dried in a vacuum oven at 80°C ovemight to
provide 5.0 g of N-[2-(4-amino-2,6,7-trimethyl-1 H-imidao[4,5-c]pynidin-1-
yDethyl]acetamide hydrochloride as a white solid, m.p.>250°C. Analysis: Calculated for:
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Example 24 1-(2-am noethyl)-2,6,7-trimethyl-I 7.0 MAY 2006

H i m dazo[ 4,5-c] pyridin-4-amine NHZ A N 10

N-[ 2- (4- 48 056118, 7-trimethyl -1 Himdao[4, 5-c]pyridin-Il-yl, k@}%%&ﬁget am de
hydrochl ori de (18 g), hydrochloric acid (231 nL) and et hanol

conbi ned and heated at 90C overnight. The reaction m xture was all owed to
cool to ambient tenperature and then it was diluted with diethyl ether (200
m.). Th 1 S €, I,,a' 0 d with
coI d et ﬁ%ﬁol*’ é@dnp()(?ﬁ%gl et‘dh%fz%g °e}¥\%s7a7lhﬁﬁ2tésn§jzd%¥’3 %’Q %i'ggc/ﬁﬁ?ngg\%n at 80C
over ni ghgNt @3 provide 17.3 g of 1-(2-am noethyl)-2,6,7-trinethyl-

IHIm dazo[4 5-c] pyridi n-4-am ne hydrochl oride as white needl es. Anal ysis:

Cal cul at rﬁwlommrmtezl ingdl4 g of %mlmgat%,\l tjprogpde g ofthe acetagude 30. 83;

Found , 30.87. 20 'H NMR (300 M-z, DMBO-d6) S 8.19
(t, {g’dﬁ"%‘z “ggtéﬁ SE’E@’\I 4.34 (t, J =6.6 H. 2 H), 3.39
(Clufartet :64Hz 256(s 3 H, 243(dJ 8.1 Hz, 6 H), 1.77

(s, 3 H; I\/B( a) me 262 (MrH) 68 WD 03101- 0118 PCT/ USOI /N 22006 Exanpl e 25
N-[2-(4-am no-2,6, 7-trimethyl -1 H Exp@BlESR4, 5-c]pyridin-1-yl)ethyl]-2

et hyl propanai iy i il o SPRRMAY £ 4 il Afide ™01 ) ves

added dropw se a mx

am noethyl)-2,6,7-trimethyl -1 Himdage] 4, 5-c] pyri di n-4-am ne hydrochl ori de
(4.0 g of material from Exanple 24 12,2 mmol), triethylamne (85 ni, 610
mrol ) and di chl or onet hane (400 m_) then}_’LS m nutes anal ysi s by high
performance |iquid k'

NH,

10
N-[2-(4-Amino-2,6,7-trimethyl-1 H-imidao{4,5-c]pyridin-1-yl)ethyl]acetamide
hydrochloride (18 g), hydrochloric acid (231 mL) and ethanol (350 mL) were combined
and heated at 90°C overnight. The reaction rmixture was allowed to cool to ambient
temperature and then it was diluted with diethyl ether (200 mL). The resulting precipitate
15 was 1solated by filtration, washed with cold ethanol and with diethyl ether, and then dried
in a2 vacuum oven at 80°C ovemight to provide 17.3 g of 1-(2-aminoethyl)-2,6,7-trimethyl-
1H-imidazo[4,5-c]pyridin-4-amine hydrochloride as white needles.
Analysis: Calculated for C;H7Ns » 2.8 HCl » 0.25 H,0: %C, 40.32; %H, 6.26; %N,
30.83; Found: %C, 40.54; %H, 6.15; %N, 30.87. -
20 'H NMR (300 MHz, DMSO-dg) 5 8.19 (t, ] =6.2 Hz, 1 H), 7.91 (s, 2 H), 434 (, ] = 6.6
Hz, 2 H), 3.39 (quartet, J = 6.4 Hz, 2 H), 2.56 (s, 3 H), 2.43 (d, J = 8.1 Hz, 6 H), 1.77 (s, 3
H);
MS(CI) m/e 262 (M+i-I)
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10 chromat ography indicated that the reaction was conplete. The solvents
were renmoved wunder reduced pressure. The residue was partitioned bgﬁéeen
chlorofo ) and water (250 nlL) containing 10 g o g%y@@% onat e
(pH 12).Q$%ﬁ§§ﬂygkure was placed in a continuous extractLFﬁg racted
with chloroformfor 24 hours. The extract was dried over magnesium sul fate
and then concentrated under reduced pressure to provide a light 15 yel |l ow
oil. The oil was purified by chro a gy (S|I|ca gel eluting with 85/15
di chl or omet hane/ net hanol ) to provi éa P%%

N-[ 2- (4- ani no- &i-[@(4-dnfih6216)V kritEthyi- mrclﬁﬁ&,{zﬂpﬁs-ewﬁmrmm)ethgr]
1-yl)ethyl]-2-nmethyl propananm de as a white pomder 222C. Anal ysi s:
Cal cul ated for CL5H23N50: %C, 6MeHeylpsppnagnidd; 96N, 24.20; Found: %C, 20
61.92; 9%, 7.97; %N, 24.38. 69 3 OyyAY 2006 WO 03/050118 PCT/115112/18282
Exanpl e 26 1-(4-ani nobutyl)-2-(ethokynethyl)-7-methyl -1

H i m dazo[ 4, 5-c] pyridin-4-amne N H2 5 Part A Propanenitrile (120 nl)
was added to mal onyl dichloride (! >'“hd the reaction mxture was
stirred under nitrogen for 24 hour¥. oxane (200 nmL) was added. The
resulting solid was isolated by filtratron,, washed with water and suction
dried. It was dissolved in nethanol (+4w5 L) and then conbined with

di oxane (300 nL). The reaction 10 vol une s>~reduced under reduced pressure
until a thick white precipitate formed. The resulting precipitate was
isolated by filtration, washed with dioxane and dried to provide 64.4 g of
6- ¢hl or o- 4- hydr oxy- 5- nethyI-IFprridin 2-one hydrochloride as a white solid.

T8 i Ssol ved PRI e d T b2 O et alisg PR Y Y Sl B W 1'C

aci d wasinade@nyl)- Q!@PMrﬁeﬂhﬁVm iRidags[uFc1pinda- mrﬂuieeﬁrdro'ﬁhﬁ)ﬁdeﬂolgw m xture
was allowed to stir for an
material from Example 24, 12.2 mmol), triethylamine (85 mL, 610 mmol} and

dichloromethane (400 mL). After 15 minutes analysis by high performance liquid

10 chromatography indicated that the reaction was complete. The solvents were removed
under reduced pressure. The residue was partitioned between chloroform (250 mL) and
water (250 mL) containing 10 g of sodium carbonate (pH 12). This mixture was placed in
a continuous extractor and extracted with chloroform for 24 hours. The extract was dried
over magnesium sulfate and then concentrated under reduced pressure to provide a light

15 yellow oil. The oil was purified by chromatography (silica gel eluting with 85/15
dichloromethane/methanol) to provide 2.63 g of N-[2-(4-amino-2,6,7-tnmethyl-1H-
imidazo[4,5-c]pyridin-1-yDethyl]-2-methylpropanamide as a white powder, m.p. 220-
222°C. | -
Analysis: Calculated for C;sHy3Ns0: %C, 62.26; %H, 8.01; %N, 24.20; Found: %C,

20 61.92; %H, 7.97, %N, 24.38.
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additional 30 mnutes and then it was poured into ice water (2_L). The
resulting precipitate was isolated by filtration, washed wt h3 UM r20tind

t hen dri pyQvide 42.5 g of

6- chl or o- 4- ﬁ@“@?%&y 5-nmet hyl -3-nitro-1H pyridin-2-one as aPFiT'g‘glﬁmg/sezﬁ ow
solid. 20 Part C Triethylamne (102 nL, 742 nmmol) was added to a cooled (ice
bath) m xture of 6- chl oro-4-hydroxy-5-nethyl-3-nitro-IH pyridin-2-one (50.6
g, 247 mmol ) and anhydrous di chl OEEO”Etl%aﬂSe (1800 m).

Trifl uoronet hanesul f oni ¢ anhydri de ((grg_p L, 495 mmol) was added drop w se
over a peri bg4-amiddbutgipdi(edoxihétnl)-J-nemii- 1 Hamiddro[4$-cfpyahlin-4-amine

am nobut yl carbamate (51.2 g, 272 nmmol) was added over period of 20 m nutes.
The reaction was all owed to war fYfo anmbi ent t enperature overni ght. The
reaction mxture was washed wi Nr (4 x I L), dried over magnesium

sul fate, and then concentrated [lunder Jreducted pressure to provide an orange
oil. The oil was purified by chr tdyraphy 70 WO 03/110118 3 0 MAY 2006
PCT/ US02/ 18282 (1100 nmL of silica geILXIthi ng with 50/50 et hyl

acet at e/ hexanes to provide 93.5g 4-({4-\[(tert-butoxycarbonyl)am no]butyl}
am no) - 6- chl or o- 5- net hyl - 3-ni tropyri di n- 20&;{ trifluoronmethanesul fonate as a
yellow oil. Part D5 The crude product frdmPart C was conbined wth tol uene
(2 L), triethylamine (25.4 nL), and di benzylam ne (35.5 nL) and heated at
reflux for 1 hour. The reaction mxture was allowed to cool to anbient

t enper atgjre, washed with water (4 x | L) and brine (200 ni), dried over
magnesi um sul fate and then concentrated under reduced pressure to provide
100 g of an drrapgenitile.(120 md) wasnddaDognalvmd didhlorideqd00Yy) aed theTeatflon

chr omat ogr aphy (1200, nL, of . sili %a el eluting w.th 20/80 ethyl

acet at e//RERHRA¥SS siged widsy pifessy foy Zdrhougs: tLiggang (290 mL) was added. The

0] S SO, e el PR et s o
(0. 40 g,diss0vad imoiedhanald~3 5 avil)yand diskedt ot gedswithu tlioaanof3 00 bl i THeatk4dtiloh
¢ h{ 00r | devo l?l’;l(ea a%sd Ir'e Elged(l%dzl(‘) regbcezd' pgrgssglr'{aolllrktil ia?hi?l? twrllm?tg ?)lrccgp7it5atemf_o)rrhe('ia.\f ”tl"gé 15
resulting 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.
Part B
6-Chloro-4-hydroxy-5-methyl-1H-pyridin-2-one hydrochioride (64 g) was
15 dissolved in sulfuric acid (325 mL) while cooling in an ice bath. Nitric acid was added
dropwise over a peniod of 90 minutes. The reaction mixture was allowed to stir for an
additional 30 minutes and then it was poured into ice water (2 L). The resulting
precipitate was isolated by filtration, washed with water and then dried to provide 42.5 g
of 6-chloro-4-hydroxy-5-methyl-3-nitro-1 H-pyridin-2-one as a light yellow solid.
20 Part C
Triethylamine (102 mL, 742 mmol) was added to a cooled (ice bath) mixture of 6-
chloro-4-hydroxy-5-methyl-3-nitro-1H-pyridin-2-one (50.6 g, 247 mmol) and anhydrous
dichloromethane (1800 mL). Trifluoromethanesulfonic anhydride (83.2 mL, 495 mmol)
was added drop wise over a period of 45 minutes. After 1 hour, ters-butyl 4-
25 aminobutylcarbamate (51.2 g, 272 mmol) was added over period of 20 minutes. The
reaction was allowed to warm to ambient temperature overnight. The reaction mixture

was washed with water (4 x 1 L), dried over magnesium sulfate, and then concentrated

under reduced pressure to provide an orange oil. The oil was purified by chromatography
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m nutes a solution oftert-butyl 4-
([ 2- chl or o- 6- (di benzyl am no) - 3- met hyl - 5- ni t r opyri di n- 30 May Zl]l]E

4-yl | am ylcarbamate (3.25 g, 5.87 mmol) dissolved i

met hanol Q’%Eﬁﬁﬁ and di chl oronet hane (20 nL) was added t%c?@%}%sgg |on
m xture. Sodium borohydride (0.93 g) was slowy added. After 30 m nutes,
anal ysis by high performance 20 |iquid chronat ography indi cat ed that the

reactio o) t e starting
racor i ant B dER Rl S8k AR S0 R0 oERReM R o PyRlofid et o

m Xt ur eg(rartteoaiiboad)anido fbutyl pintido}- mcﬁmsanéthyes nufo;@ﬁtiiﬂ e filter aid.
The filtrate was passed t hrough a pI ug of silica gel and the plug was
washed WifiHompretimnesiil oRpisas aelemeilet hanol . The filtrate was concentrat ed
under reggucgd pressure to 25 provide 46.3 g of tert-butyl

4-{[ 3- am no- 6- chl or o- 4- (di benzyl am no) - 5- net hyl pyri di n- 4-

yl 1&anl i no} but'Hecandmpratiect dsnaPat Ghtastootvisineal with Rﬂnencl'{ZIDJ teiethylaniinie (12. 2

L dded hilled C | f th f P. E
i hl or et b rdgBT TR 46 SPlo MG heaoh B TRBEESN | bAFoTPaEEHEN 8 g) [ n 30
di chl or ok aRGs Qai]lQ\Qe(MD) cobfR et té’xh?eraﬁr@%sﬁzhcp@ltf] %’EE‘?'(fi x-lir@ dd ngaction was

allowed to warmto anbient tenperatufre overnight. Analysis cated that
sone st etrrtner@OOmlie)rdraﬂd ovcemagrmsnhm; snlﬁuéamiqherﬁ corivenigated unddroeduded was added.

After 1 hour the re ci xture 71 V\D&ﬁ/g850118 ?ﬁg I\/Aé 2006 PCT/ U
5(12/ 18585URILREY! En Ut OTEREE Ot 0“6%’[‘)"" &2 PERIFE BN EUIM sul fate and
thep co rlﬁ@éﬂnﬁt@%ﬁaﬁh)() Pl@@@ ImTl SFIHH&%&‘P E-ﬁl%ﬁg Rt 20/80 E‘t‘ﬁ'yﬂzﬁ:ela?élﬁexlﬁl#ésy ko

4-{[2-chloro-6 enzyl am no
et hxoyaqevyidan? ga)fieft-lbnbfh% {b%fchldrm64dljabl}zyﬂnmm)))-liunglhyia’i baropyediast-a br own

oil. The |. di SS9 ved pyr.i di (300 m.). Pyridine hydrochloride
(40 g) vyégi B‘a}\ﬁr%%l %rﬂgegs?hgl& egﬂw ture was heated at reflux for 4

hours. Tt geaction mxture was allowed to cool to anbient tenperature and
then it was concentrated under reducedOBressure. The residue was dissol ved

in ethyl acet%l?tdélll(lm@hﬁﬁl)id%&@cﬂ%éﬁédnm hagesiasyly(@@ded t.9 solytion adnul si on
f o4red angl(e cﬁi “ 2 Oﬁ?%d(%ged('rm% S9djum il onl g 3?@5*}%1“?‘%0 | ayer. The

or ganl C aye Si'am sul‘fat e an oncefitrate under
reduced rpinQ&s urselullentootepr-wmd@{ Bzchlmg ®{dibertglanibe)ovmetil-5-Aitbpyridih- was

puri fied bﬁ’an?%?ﬁ?l%aﬁb?mgé SSZIS Ig, 5.87 rr?mol) dissolved 1n a mixture of mcthanol (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

20 liquid chromatography indicated that the reaction was complete. The reaction was scaled
up to 48.7 g of the starting material using the same conditions. The small and large scale
reaction mixtures were combined and filtered through a layer of Celite® filter aid. The
filtrate was passed through a plug of silica gel and the plug was washed with 50/50
dichloromethane/methanol. The filtrate was concentrated under reduced pressure to

25 provide 46.3 g of rert-butyl 4-{[3-amino-6-chloro-4-(dibenzylamino)-5-methylpyridin-4-
yi]amino}butylcarbamate as a light brown oil.

Part F
Trnethylamine (12.2 mL) was added to a chilied (0°C) solution of the matenal from
Part E in dichloromethane (300 mL). A solution of ethoxyacetyl chloride (10.8 g) in
30 dichloromethane (100 ml.) was added via an addition funnel. The reaction was allowed to

warm to ambient temperature overnight. Analysis indicated that some starting material

remained so 0.2 eq of the acid chloride was added. After 1 hour the reaction mixture was
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eluting with 30/ 70 ethyl acetate/hexanes) to provide 24.8 g of tert-butyl
4-[ 6-chl oro- 4-

(di benzyl.amina)-2- (et hoxynet hyl ) - 7- met hyl - | H i mi dazo[ 4, 5- %jwﬂ 2006
yl ] butyl Car j;‘ir‘l?)éilg as a light yellowoil. Part G 15 Trifl u%k@éfgg 89cid (160

m.) was added over a period of 15 mnutes to a chilled (0) solution of the
material fromPart F in dichloronmethane (500 nL). The reaction mxture was

al | oved g, 8t fy QUELNS G0ANA LD L Was CORCILIAL Bl UDDST el eduped

pressure. e residue"vias pa ween or ohe 0 nL) and

10% sodiunder eyl prekgure 20 Provide redtutAas €2 dyaro-oviib@xt laathe)ds -2t h
di chl oronet hane (x.2). The 20 conbi ned organi cs were dried over nagnesium

sul f at e er@Yassbriampive SnnedyPamidmady|lamennibulylqarlasaaie s 2 Brogyoril-dEheaoibr own
il. Th i 4 i . M. | . ined with
T i of S pshfiBa SLEPRINE Cgohal P OPRRART o oHISicY (4b e BOF BRLLRATD T 1 L

sl oM y aegedn hiixtubewas Kédsedat rdiiex foe Bt THerresdtPintnaik ird@ds hbgovad ed by

filtration, washed with ether and dried in a vacuum oven at 80C overnight to
provi de <28l tpprimery tgnparpareandrthemhit gyas ganesafratedrundprreducsd pessicodiiét as a
white sqldi e:sohid - ' RN ined with

sodi um gégrl gng%edl%%%&eg)l},%gw&géeﬁ%%k%@ﬁp gg?ed §§Whe%] %gg} ‘gﬁl)e{){'so%gewiﬁgnzgnw x 500
m.) . Thenmdisibn fiethed xhd aat slewetidydiddeg sodrim chlgréstoute agedobialgearnThd hen

concentrated under reduced pressure tgqprovi de 10.2, g of 1-(4
ani nobuYEAUN2KETH Hediiag oVt BRETSHID sylfate and erncayrgted Updar fduced pressureiaz of 4, 5-

30 c] Py Al g @ [0l Phie f;

Pocf“P/C USOS] %d%édzje B Bofda el%l’g'ﬂ ok r]t)hg‘fe%12 ﬁ%@%ﬁﬁ%{“r %’legr%}%&rﬁ%ﬁéﬁwfy g?‘ﬁé? Eé( 13.7 g)
was addetliting vatin3(Focthyl adetatObexynakd)adpromdea2 £ glodner{-botyy%-[artledHanol (200
m.). The,material from Part S i ved i i xture of hot ethanol
(600 m?dlgaﬁ%FY#B‘f“ﬁa}TBT(e QWﬁﬁyﬁ\%ﬁ'ﬁeg‘Hﬁﬁdﬁﬁgﬁofﬁgﬁﬂle action mxture. The

reacti og,l]ghméérr@my@@ap@ﬁ fdefbwioff | ux for 4 hours and then allowed to cool
to anbi ént tenperature overnight. Analysis indicated that the reaction was

only abd®att @ne half conplete so catalyst (5 g) and ammoni um formate (5 g)
vejie added and, | e, 2CLE rboThE ) WESaBERR 16 S of S iRLLOE o dallRHT S The
{0°) solution of the material from Part F in dichloromethane (500 mL). The reaction
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
20 combined organics were dned over magnesium sulfate and then concentrated under
reduced pressure to provide a brown oil. The oil was dissclved in isopropanol (100 mL)
and then combined with 41 mL of I M hydrochloric acid in diethyl ether. Diethyl ether
(200 mL) was slowly added to the mixture. The resulting precipitate was isolated by
filtration, washed with ether and dried in a vacuum oven at 80°C ovemight to provide
25 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-
aminobutyl)-N,N-dibenzyl-6-chloro-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-

30 ¢]pyridin-4-amine as a clear oil.
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allowed to cool to anmbient tenperature and then it was filtered hl@@gl@g a
| ayer of Celite(r) 10 filter aid. The filter cake was washed V\A%

et hanol/arwér]%g%llb(l L). The solvents were renoved under ﬁﬁg&%ﬁgfﬁﬁ essure to

provi de The oil was partitioned between dic he (500
mL) and 10% sodi um hydroxi de (200 nL). The aqueous |ayer was extracted with
di chl oronet hane. The conbi ned organic | ayers were dried over nagnesium
sulfaten?ﬂ_g then concentrated under reduced pressure to provide 4.30 g of |
15 (4-a lE)Iutyl) 2- (et hoxynet hyl )-7-net hyl -1 H i mi dazo[ 4, 5-c] pyri d| n- 4- am ne

as a clear OUhdeMllrﬁﬂi\oglﬁhrdtmakﬂhéréanhﬂinfdrﬁ(ﬂorﬁﬁtéflaﬂﬂgmas dogedn) ﬁm?x%ure
N-[ 4- (4-am no- dlmeth{@ r opyl H- i m dazo[ 4, 5-c] pyri di n-

_yl ) but yof lé%pdiﬁdu@n onegrbon (Hig) ar@t athane! 0§ nis). nqurnetegelrfeqraPamww of

Exanpl e It \%

o Pty dgsolf i Fmik il o Phipdnafial fedn T Sadihanol (400 L) gnd thenaddpd e 1
reagt ed t&érwchbn foixtoRd MHe reddtioa buitatiréives hdatdDatrefludfo? 4 HoRY anditigerpr ovi de 3. 2
g of crude tert-butyl 4 73 3 0 MAY 2006 WO 113/05 1118 PCT/ US02/ 18282

(6, 7- di nittored-ta comldd amapient pﬁfwtuqempmglazémly@wd]l igatedifhat the reaction

| -yl) but gg@(h I he materi al
from Pargtdiscémg n’?r’gﬁ%l&ggll(}:‘ aets% %@&?A asn ea‘%g Ué' tlé(ggf%e% t ube at
150C oveisdiedbhd tHh’béanaﬁmmmlmerwas:héaﬁdent(rdmngt))rmumddﬂﬁ,reztdmenme&m& fl ask
was resealed and the m xture was heated at 160C for 20 hours. The reaction

m xt ur e Higvedity sopldo arrbicab tempsraiwisiaed thenghivas Altered thraueh ¢ {aygref Galte®ed wi t h
141 oS TSI AL 1) Praegichlor o
WaS hed wivtda réfbel undet fdueadgresSaeNe praside 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
magnesium sulfate and then concentrated under reduced pressure to provide 4.30 g of 1-
15 (4-aminobutyl)-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-4-amine as a clear
oil which partially solidified on standing.

Example 27
N-[4-(4-amino-6,7-dimethyl-2-propyl-1 H-imidazo[4,5-c]pynidin-1-yl)butyi]acetamide
NH,
NN

! \>/\/

Z N

HN
}(
O

20

Part A
Using the general method of Example 12 Part E, tert-butyl 4-[(3-amino-5,6-
dimethy!-2-phenoxypyndin-4-yhamino]butylcarbamate (3.41 g, 8.51 mmol) was reacted
25 with trimethyl orthobutyrate (1.50 mL, 9.37 mmol) to provide 3.2 g of crude fert-butyl 4-
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10 sulfate and then concentrated under reduced pressure to provide a yell ow
solid. This solid was dissolved in chloroform washed with 2% &Hdy 2008

hydr oxi d gover magnesium sulfate and then concentr reduced
pressur e%‘{ Oﬁ’#*@sll de a yellow orange solid. This solid ms%&gl%r’yn&g%l i zed
fromisopropanol to provide N-[4-(4-am no-6,7-dimethyl -

propyl -i Him dazo[ 4, 5-c] pyridin-1-yl)butyl]acetam de as a solid, mp

ow, 22 05 %ounfrl%3@%3@22%%'@&‘?%@%‘%%% e 52 g

S 7.81 (ﬁurpl-ﬂsh—seﬁu%llﬁlz | , 5.56 (s, 2 H, 4.18 (t J =7.8 Hz, 2 H, 3.06
(apparenth = 6.6 Hz, 2H) 275(tJ:75Hz 2 H, 235(s 3H),
2. 30 FarzBH) | 178(sextet = 7.4 Hz, H, 1.78 (s, H, 1.7-1.5 (m 2

E”p,aslzigi careBir é“%fﬁﬁ%?mﬂéx ﬁ%@ e %%np%aﬁaiﬂ?nzfﬁi

taby e bef sweweu& anrleom 8¢ertight QMOP@arﬁlQbhﬁm Qg el o). wakRlded, 2hapresRps | at e
acid chloride (1.1 eqg.) was added to a test tube containing a solution of

1- (4- arflasbvas y¢sgalgd andihegnixpire Was hpdterhaio]647 € -foi My hdwts.nThe mattn (25 ng; see

Exanple 13) in chl orof or 5 he test .tube wa a and then pl aced
on gp s héﬂ\%%”ratwaéﬁﬁ?‘@ﬁ‘fto ﬁo%eﬁn%%?tée@i?gﬁpﬁrﬁmm lﬁ*ﬁ%@ ?fgﬁ'ftﬂ\)%?éerr@ ‘?/eg by
vacuum ol it aoAim FRokias] GHRated@SthRYAH &folYe MEReBlifacksl vﬁ% the

met hod descri bed above t0 provide the 30 trifluoroacetate salt of the
desired cchtmpf@mmc{x 4Thé&hg extrastanwvers ombmcdomshedwdﬂb@nnaﬂdmmpmgncsoemopy The

LSRR AR N - S TNER T e
N-fO was dissolved in'chloroform, washed with 2% sodium hydroxide, dried over magnesium
sulfate and then concentrated under reduced pressure to provide a yellow orange solhid.
This solid was recrystallized from isopropanol to provide N-[4-(4-amino-6,7-dimethyl-2-
propyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]acetamide as a solid, m.p. 200.1-201.4°C.
15 7 Analysis: Calculated for C;7Hz7NsO: %C, 64.32; %H, 8.57; %N, 22.06; Found: %C,
64.21; %H, 8.49; %N, 21.96.
'H NMR (300 MHz, DMSO-ds) 6 7.81 {t, ] = 5.4 Hz, 1 H), 5.56 (s, 2 H), 4.18 (t, T = 7.8
Hz, 2 H), 3.06 (apparent q, J = 6.6 Hz, 2 H), 2.75 (1, J = 7.5 Hz, 2 H), 2.35 (s, 3 H), 2.30
(s, 3 H), 1.78 (sextet, J = 7.4 Hz, 2 H), 1.78 (s, 3 H), 1.7-1.5 (m, 2 H), 1.5-1.35 (m, 2 H),
20 0.99 (t,J =7.3 Hz, 3 H);
MS (CI) m/e 318.2299 (318.2294 calcd for C7H27Ns0, M+H).

Examples 28 — 41
The compounds in the table below were prepared using the following method. The
25 appropriate acid chloride (1.1 eq.) was added to a test tube containing a solution of 1-(4-
aminobutyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine (25 mg; see Example 13) in
chloroform (5 mL). The test tube was capped and then placed on a shaker at ambient
temperature overnight. The solvent was removed by vacuum centrifugation. The residue
was purified by prep HPLC using the method described above to provide the
30 trifluoroacetate salt of the desired compound. The structures were 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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H R Exanpl e RlAccurate Mass (obs) Nunmber 28cycl opropyl 302. 2001

29but yl 318. 2316 30cycl opentyl 330. 2303 31phenyl 338. 1998 32benzyl é 48
334-fl uorophenyl 356. 1915 34t hi en- 2-yl et hyl 358. 1723 353-c¢ anoé‘ﬁ{j&@}1 3. 1960
362- phen}‘f‘g?ﬁb‘?{é‘éa 2309 373- met hoxyphenyl 368. 2112 38benzy¥€yy 42382, 2244
392- napht hyl 388. 2166 403-tri fl uoronet hyl phenyl 406. 1880 ‘
414-trifl uoromet hoxyphenyl 422. 1807 75 WD 03/050118 3 0 MAY 2006

PCT/ US02/ 18282 Exanple 42 (1R

, 2R) - N-[ 3- (4-ami no- 6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-1-yl)butyl]-2-
phenyl cycl opropanecarboxamde NHZ NN ') 11-Y 5

NH,
DE
Z N
R1
Example R,y Accurate Mass {obs)
Number
28 cyclopropyl 302.2001
29 butyl 318.2316
30 cyclopentyl 330.2303
31 phenyl 338.1998
32 benzyl 352.2148
33 4-fluorophenyl 356.1915
34 thien-2-ylmethyl 358.1723
35 3-cyanophenyl 363.1960
36 2-phenylethyl 366.2309
37 3-methoxyphenyl 368.2112
38 benzyloxymethyl 382.2244
39 2-naphthyl 388.2166 -
40 3-trifluoromethylphenyl 406.1880
41 4-trifluoromethoxyphenyl 422.1807
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N L, Using the nethod of Exanples 28 - 41,

t rans- 2- phenyl - | - cycl opr opanecar bonyl chloride was reacted w B MAY 2006
1-(4-am 6, 7-di met hyl -1 Hi mi dazo[ 4, 5-c] pyri di n- 4- ! : rovi de

t he desi mb%?égglgct. The observed accurate mass was 378. 2533:!&?85’%22an es 43
- 59 The conpounds in the table bel ow were prepared using the foll ow ng

nmet hod. The acid chloride (1.1 eq.) was added to a test tube containing a
solution of 1-(4-am nobutyl)- ample 42

2- et hoxynet hyl - 6- met hyl -1 H-im dazo[Ezf, 3. ce] pyridin-4-am ne (25 ng; see Exanple
10) in 15 cilRr2R pMVai3-E-arhino-Ahdimethyl-1 Himidws{4; 2pjpyddant-y)betyl]p2-aced on a
shaker at anbient tenperatuye ﬁor 16 hours. The solvent was renoved by
vacuum centrifugation. The Pé"éﬁ*‘ﬂ’ﬁ@%“ﬁi‘ﬂ??"@éﬂd%y prep HPLC using the

met hod descri bed above to provide the trifluoroacetate salt of the desired
conpound. The structures were confilrimd by 1H NVR spectroscopy. The table
bel ow shows the structure of theNTe se and the observed 20 accurate nass.
(m+ H. 76 3 0 MAY 1006 WD 03/0 CT/US02118282 NHZ N NNO Nii O Nei HI
RI Exanpl e R Accurate Mass (obs) N nbe|\|4\3‘cycl opropyl 346. 2256

N ©

Using the method of Examplés 28 — 41, trans-2-phenyl-1-cyclopropanecarbonyl
chloride was reacted with 1-(4-aminobutyl)-6,7-dimethyl-1 H-imidazo[4,5-¢]pyridin-4-
amine to provide the desired product. The observed accurate mass was 378.2294.
10
Examples 43 — 59
The compounds in the table below were prepared using the following method. The
acid chloride (1.1 eq.) was added to a test tube containing a solution of 1-(4-aminobutyl)-
2-ethoxymethyl-6-methyl-1 H-imidazo[4,5-c]pynidin-4-amine (25 mg; see Example 10) in
15 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 of the free base and the observed

20 accurate mass (m + H).
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44but y| 362. 2570 45phenyl 382. 2262 46cycl ohexyl 388. 2722 47benzyl 396. 2419
484-f 1 uor ophenyl 400. 2159 49t hi en- 2-yl met hyl 402. 1990 502- pheny! eSHyMA120002563

513-neth Rﬂﬁgﬁl412'2379 524- met hoxyphenyl 412. 2375
532-ch|o&§%yrr -g-yl417.1829 543- pyri dyl 383. 2222 55benzyl
562- napht hyl 432. 2412 573-tri fl uoronet hyl phenyl 450. 2139

BT N6, 2521

584-trif[uor?nethyl??enyl450.g144 5?4-trif|uorogethexypﬁgnyl466.2075 77 WO
?2/ ?i?glm no- 2- (et hoxymot iyl ) - 686t hyl -1 F 1 m dazol 4. 5 el pyri dine] -
yl ] butyl} -2-phenyl cycl opr opagees xam N 5 Using the nethod pf Exanples
43 - 59, trans-2-pheny|-|-cyclogrop nec@rbonyll chloride was reagted with
1- (4-am nobutyl) - 2- et hoxynmethyl™=6- Ret hyl - 1H-i mi dazo[ 4, 5- c] pyri d| n-4-am ne
to proyide the desired product. Th bserved accurate mass was #22.2578. 10
Exanmpl es 61 - 75
i
R‘l :
Example R, Accurate Mass (obs)
Number

43 cyclopropyl 346.2256

44 butyl 362.2570

45 phenyl 382.2262

46 cyclohexyl 388.2722

47 benzyl 396.2419

48 4-fluorophenyl 400.2159

49 thien-2-ylmethyl 402.1990

50 2-phenylethyl 410.2563

51 3-methoxypheny! 412.2379

52 4-methoxyphenyl 412.2375

53 2-chloropyrnid-5-yl 417.1829

54 3-pyridyi 383.2222

55 benzyloxymethyl 426.2521

56 2-naphthy! 432.2412 -

57 3-trifluoromethylphenyl 450.2139

58 4-trifluoromethylphenyl 450.2144

59 4-trifluoromethoxyphenyl 466.2075
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The conpounds in the table bel ow were prepared using the foll ow ng nethod.
The acid chloride (1.1 eq.r) was added to a test tube contai ”iz'h%ﬂ ﬁﬁtl ution

of 2-(et byl ) -

6, 7- di rre?mmﬁ{(}g bi peri di n-4-yl ethyl ) -1 Hi mi dazo[ 4, 5-c] pyri di ne 4-&ni ne (25
ng; see 15 Exanple 14) in chloroform (5 nlL). The test tube was capped and
then placed on a shaker at anbient tenperature for 16 hours. The sol vent
was renoved by vacuum centri fUQatiEQam l'g%g resi due was purified by prep HPLC
usi ng the nmethod descri bed above to pr%vi e the trifluoroacetate salt of

t he desi r efl & @RppNnB-[4Fminetd-(ethaxyasetivd)-6-noahifl Fikadidago[#3-&MRidisplect r oscopy.
The tabl e bel ow shows the structure of the free base and the observed 20
accurate mass (m + H). YBbuad Gsphrnylcygloprapapgeprbayamidsct/ uso2/ 18282 N HZ N N .
N RO Exanpl e R Accurate Mass (obs)y Nunber 61cycl opropyl 400. 2738
62but yl 416. 3041 63phenyl 436. 2722 G4cycl ohexyl 442. 3210 65benzyl 450. 2881

664-f | uor ophenyl 454. 2568 67t hi ey 2= A4S6. 2443 683- cyanophenyl 461. 2672 .
692- phenyl et hyl 464. 3046 702-chl ot o h -5-yl 471. 2292

"

N\{/O

Using the method of Examples 43 — 59, trans-2-phenyl-1-cyclopropanecarbonyl
chloride was reacted with 1-(4-aminobutyl)-2-ethoxymethyl-6-methyl-1H-imidazo[4,5-
c]pyridin-4-amine to provide the desired product. The observed accurate mass was
422.2578.

10
Examples 61 — 75

The compounds in the table below were prepared using the following method. The
acid chloride (1.1 eq.) was added to a test tube containing a solution of 2-(ethoxymethyl)-
6,7-dimethyl-1-(2-piperidin-4-ylethyl)-1 H-imidazo[4,5-c]pyridin-4-amine (25 mg; see

15 Example 14) 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 of the free base and the observed

20 accurate mass (m + H).
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71benzyl oxynmet hyl 480. 2988 722- napht hyl 486. 2876

733-trifluoronet hyl phenyl 504. 2592 F 744-trifl uoronet hyl phenyl 534. @800k
754-trif oxyphenyl 520. 2529 79 WD 03/050118 3 0
PCT/ usozw‘g%@g%anpl e 76 2-(ethoxymethyl)-6, 7-di met hyl - Fcffg‘g%ilsz’{z[(l

R¢, 2R*)-2 pllenylcycl opropyl]carbonyl} piperidin-4-yl)ethyl]-I

H-|mdazo[4 5-c]pyridin-4-amne NH 1 2 Al 5 Using the nethod of Exanpl es 61

- 75, trans—2—phemy—t—ecyetoproganecarbery—eht-ortde—was—reaetefl with
2- (et hgxynet hyl) -6, 7-di met hyl - 1y(2- pi peridin-4-ylethyl)-1H
i m dazq[ 4, 5-c] pyridi n-4-am ney e _the desired product. The observed
accur atle nmass was 476. 3039. | e® 77 - 92 The conpounds ih the table
bel ow ere prepared using t ing method. The acid chlorifde (1.1 eq.)
was added to a test tube contai sol ution of 1-(3-am nopropyl) -
2,6, 7-tlrimethyl -1 Himdazo[ 4, 5-c] pyrildi n-4-am ne (25 ng; see Exanple 18) in
chl orofform 15 (5 nlL). The test tubefway capped, vortexed and then placed on
a shakgr at anbient tenperature fo hours. The sol vent was rgnoved by
vacuumicentrifugati on. The residue s purified by prep HPLC usjng the
met hod |descri bed above to provide t orifluoroacetate salt of fhe desired
conpourld. The table bel ow shows the'istructure of the free base jand the
obser ved xL'aLfnup'le N S Accurate Mass (obs)
Number

61 cyclopropyl 400.2738

62 butyl 416.3041

63 phenyl 436.2722

64 cyclohexyl 442.3210

65 benzyl 450.2881

66 4-fluorophenyl 454.2568

67 thien-2-ylmethyl 456.2443

68 3-cyanophenyl 401.2672

69 2-phenylethyl 464.3046

70 2-chloropyrid-5-yl 471.2292

71 benzyloxymethyl 480.2988

72 2-naphthyl 486.2876

73 3-trifluoromethylphenyl 504.2592 )

74 4-trifluoromethylphenyl 504.2607

75 4-trifluoromethoxyphenyl 520.2529

7
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80 3 0 MAY [006 WO 03/050118 PCT/ US02/ 18282 NHZ N N O H~Ri Exanple

Ri Accurate Mass (obs) Nunber 77cycl opropyl 302. 1994 78buty|318 Y 0
79cycl oh 440 80benzyl 352. 2141 814- quorophenyI356

82t hi en-?%ﬁ% I%| 358. 1687 834- cyanophenyl 363. 1921 843- cyaéigﬂ%mn *%%3. 1939
852-pheny|ethy|366 2285 863- net hoxyphenyl 368. 2092 874- met hoxyphenyl 368. 2088
882-chl oropyri d-5-yl 373. 1527 892- napht hyl 388. 2132
903-trifluoronet hyl phenyl 406. 1855 gééﬁb&gfluoronethylphenyl406.1857

924-trifl uoronmet hoxyphenyl 422. 1805 83/050118 3 0 MAY 2006

2-(ethoxymethyl)-6,7-dimethyl-1-[2-(1-{[(1R" 2R")-2-
phenylcyclopropyl]carbonyl} piperidin-4-yl)ethyl]-1 H-irmidazo[4,5-¢]pyridin-4-amine

NH,

N

N
(i:)-<jf¥=0

Using the method of Examples 61 — 75, trans-2-phenyl-1-cyclopropanecarbonyl
chloride 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 product. The observed accurate
mass was 476.3039.
10
Examples 77 - 92
The compounds in the table below were prepared using the following method. The
acid chloride (1.1 eq.) was added to a test tube containing a solution of 1-(3-aminopropyl)-
2,6,7-trimethyl-1 H-imidazo[4,5-c]pynidin-4-amine (25 mg; see Example 18) in chloroform
15 (5 mL). The test tube was capped, vortexed and then placed on a shaker at ambient
temperature for 16 hours. The solvent was removed by vacuum centrifugation. The
residue was purified by prep HPLC using the method 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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PCT/ US112/ 18282 Exanple 93 (1 R ,2R)-
{3-[4-am no-2,6, 7-trinethy] -1 Himdazo[ 4, 5-c]pyridin-|
ecarbox amide 5 Using the nethod of Exa
chl ori de was react

phenyl cy
trans- 2- &fgﬁ{/ _Bfﬂcycl opr opanecar bonyl
1-(3-am nopropyl)-2,6,7-trinethyl-1Himdazo[4,5-c]pyridin-4- amne to

provi de the desired product.

N-

-yl prop%/p W‘YZYBUB

78 -. 92,
1}{18282

The observed accurate mass was 378.2298. 10

Exanpl gs—94—111+—Fhe—eonpounds—-a-thetablebelow wereprepared—usi ng t he
followilng nethod. The acid chl0ride (1.1 eq.) was added to a test tube
contairling a solution of 1-(3y XN
am noprjopyl ) - 2- (et hoxynet hyl ) §16, -d»nethyl-lkklnldazo[4 5-c] pyri @i n-4-am ne
(25 ng;| see Exanple 21) in-€chNoroform (5 nmL). The test tube was|capped,
vortexed and then 15 placed on ‘a SH&KET ap anbient tenperature for -17
hours. {The sol vent was renoved by va %y centrifugation. The residue was
purifigd by prep HPLC using the nethody rlbed above to provigde the
trifluqroacetate salt of the desired conpound The table bel ow shows the
struct yr egx@inpldre| free base amg, the observeq accaicutfle m§(((b|§) + H. 20 82 WO
03/ 050118 3 8 MAY 2006 PCT/ USOZ/ 18282 NHZ N i N \\~O:, -~ N Exanpl e
R, Accur{at Numbers [obs) Nunber 94cycl opropyl 346. 2255

77 cyclopropyl 302.1994

78 butyl 318.2302

79 cyclohexyl 344.2440

80 benzyl 352.2141

81 4-fluorophenyl 356.1890

82 thien-2-ylmethyl 358.1687

83 4-cyanophenyl 363.1921

84 3-cyanophenyl 363.1939

85 2-phenylethyl 366.2285

86 3-methoxyphenyl 368.2092

87 4-methoxyphenyl 368.2088

38 2-chloropyrid-5-yt 373.1527

89 2-naphthyl 388.2132

90 3-triflucromethylphenyl 406.1855

91 4-trifluoromethylphenyl 406.1857 )

92 4-trifluoromethoxyphenyl 422.1805

gl



95but yl 362. 2542 96phenyl 382. 2256 97cycl ohexyl 388. 2699 98benzyl 396. 2386

994-f | uor ophenyl 400. 2142 100t hi en- 2-yl nmet hyl 402. 1981 MAY

1014- cyapQphesyld07. 2186 1023- cyanophenyl 407. 2209 1032- ph@@*ﬁ%ﬁﬁ%ﬁﬂ% 2552
1043- net hoxyphenyl 412. 2364 1054- et hoxyphenyl 412. 2351

1062- chl oropyri d-5-yl 417. 1814 107benzyl oxynet hyl 426. 2489

1082- napht hyl 432. 2388 1093-trif|uoronethy|phenyl450.2116
1104-trif|uoronethy|phenyl450.2121£% #‘&é§$ fl uor onet hox yphenyl 466. 2067
83 WD 03/ 050118 3 0 MAY 2006 PCT/ USO3/'P8282 Exanple 112

(1R, 2R) - NelfR3; 2rz4;-zs[n{13r{é-m@e{mxymnw1 N HBinvidaid[astd]yyridinHi-ytiplegndf 2; 5- c] pyri d
in-1 yl] propyl } -2- phenyle panecarboxan1de NHZ 4H N 5 Using the

met hod of Exanples 94 - 111p gﬁ@ OPrOMMBERARYXAMIAE opr opanecar bonyl  chl ori de.
was reacted with 1-(3- anlnopropyI)mQ (et hoxynet hyl ) -6, 7-di net hyl -1 H

I m dazo[ 4, 5-c] pyridin-4-amne to rovhde t he desired product. The observed
accurate N™ ™S

Using the method of Examples 78 - 92, trans-2-phenyl-1-cyclopropanecarbonyl
chloride was reacted with 1-(3-aminopropyl)-2,6,7-tnmethyl-1H-imidazo[4,5-c]pynidin-4-

amine to provide the desired product. The observed accurate mass was 378.2298.

10 Examples 94 - 111
The compounds in the table below were prepared using the following

method. The acid chloride (1.1 eq.) was added to a test tube containing a solution of 1-(3-
aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-¢c]pynidin-4-amine (25 mg;
see Example 21) in chloroform (5 mL). The test tube was capped, vortexed and then

15 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 trifluoroacectate salt of the desired compound. The table

below shows the structure of the free base and the observed accurate mass (m + H).

3
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mass was 422.2564. 10 Exanples 113 -134 The conpounds in the table bel ow
were prepared using the followng nethod. The acid chloride g]m% e(a ) was
added to_a test tube containing a solution of 1-(2- AY 7006

am noet hWO BB ¢ i net hyl - 1. Hi ni dazo[ 4, 5-c] pyri di n- 4- ahTHESPOF 8y see
Exanple 24) 15 in chloroform (5 nL). The test tube was capped, vortexed and
then placed on a shaker at anbient tenperature for 4 hours. The sol vent was

r enoved—by—vacuumcent+rugatd i —Fhe—restdue—was—purHed—by—pr ep HPLC
usi ng tlhe met hod descri bed abo &2t o provide the trifluoroacetatp salt of
the dedired conmpound. The taky N\ow sh% the structure of thel free base
and thg observed accurate mas +>’I6\.020 84 WO 03/050118 3 0 MAY 2006
PCT/ USQ2/ 18282 NHZ N N N-r Y Ex8@npl e R Accurate Mass (obs) Nujrber
113cycljopr opyl 288. 1804 114butyl'304.-2128 135phenyl 324. 1811
116cycliohexyl 330. 2275 117benzyl 338. 1967 JQ84-fI uor ophenyl 342. 17311
119t hi gn- 2- y| met hyl 344, 1543 NTNR,
Example R, Accurate Mass (obs)
Number

94 cyclopropyl 346.2255

95 butyl 362.2542

26 phenyl 382.2256

97 cyclohexyl 388.2699

98 benzyl 396.2386

99 4-fluorophenyl 400.2142

100 thien-2-ylmethyl 402.1981

101 4-cyanophenyl 407.2186

102 3-cyanophenyl 407.2209

103 2-phenylethyl 410.2552

104 3-methoxyphenyl 412.2364

105 4-methoxyphenyl 412.2351

106 2-chloropyrid-5-yl 417.1814

107 benzyloxymethyl 426.2489

108 2-naphthyl 432.2388 )

109 3-trifluoromethylphenyl 450.2116

110 4-trifluoromethylphenyl 450.2121

111 4-trifluoromethoxyphenyl 466.2067
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1204- cyanophenyl 349. 1787 1213- cyanophenyl 349. 1776 1222- phenyl et hyl 352. 2119
1233-nﬁfhoxyphenyl35?.1912 1244-nEthoxthenyIﬁSﬁ.1899 30 MAY 2006
1252-c 4 5-yl 359. 1385 126benzyl oxymnet hyl 368. 2089
1272-napﬂ¥ﬁ&%%bg§1983 1283-tri fl uoronet hyl phenyl 392. 1699 PCT/US02/18282

1294-tri fl uoronet hyl phenyl 392. 1706 1304-tri fl uoromet hoxyphenyl 408. 1642
131lacet oxynet hyl 320. 1717 1323, 4- et hyl enedi oxyphenyl 368. 1720

1334- ( met hoxycar bonyl ) phenyl 382. 1%§mf§§4%‘€fanantyl382 2588 85 3 0 MAY 2006
WD 03/ 050118 PCT/ US02/ 18282 Exanpl

, 2R ) - N- {3R[, AR VB[ Z-afhirfo-R{(etliok Pnktily 6, Trdﬁﬁléﬂ[yﬂ-lﬂ-milﬂﬁd[ﬂﬁlﬂ}iyrwlﬂ gt hyl} 2-
phenylcyclopropanecarboxanlde 5 Usi ng the method of Examples 113 - 134
t rans- 2- phenyl - | - cycl opHeperbcambemylFyclepippanegtbysamideact ed with

1-(2-am noethyl)-2,6,7-trinethyl - NE—IﬁldaZO[4 5-c]pyridin-4- amne to

provi de the desired product. The $erved accurate nmass was 364.2125. 10
Exanpl es 136 - 156 The conpoundsi’l e bel ow were prepared using the
following nethod. The acid chl dyi & .1%q.) was added to a test tube
containing a solution of 1-(4-
am nobutyl ) - 2- (et hoxynet hyl )-7-ne hylgﬁtglnldazo[4 5-c] pyridin-4-amne (23.5
ng; see Exanple 26) in chloroform (5 H The test tube was capped and then
pl aced on a shaker 15 at ambi ent tenpera¢pre for 4 hours. The sol vent was
renoved by vacuum centrifugation.

Using the method of Examples 94 - 111, trans-2-phenyl-1-cyclopropanecarbonyl
chloride was reacted with 1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dimethyl-1H-
imidazo[4,5-c]pyridin-4-amine to provide the desired product. The observed accurate
mass was 422.2564.

10

Examples 113 - 134
The compounds in the table below were prepared using the following

method. The acid chlonde (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; see Example 24)

15 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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The residue was purified by prep HPLC using the nethod described above to
provide the trifluoroacetate salt of the desired conpound. TH( Maphgs el ow
shows the structure of the free base and the observed accurate nmass En1+
H. 86 WO EEHE18 3 0 MAY 2006 PCT/ US02/ 18282 NHZ N N >EEVURPISREE H R
Exanpl e R1Accurate Mass (obs) Nunber 136cycl opropyl 346. 2249
137phenyl 382. 2234 138cycl ohexyl 388. 2711 139benzyl 396. 2394

1404_f| onhoanuvl 400 2140 141t hion-2_-vlnet hul 402 10A46A
lTHllUllyl MUY [* “hn gl TN SENN By B BN =N B paay — jl Trio L ||]| MU=, LT O

1424- cyianophenyl 407. 2206 1433- cydnophenyl 407. 2177 1442- phenyl et hyl 410. 2549
1453- mgt hoxyphenyl 412. 2350 1464 xyphenyl 412. 2355
1472-ch] oropyri d-5-yl 417. 1813 mgp n xynet hyl 426. 2506
1492- ngpht hyl 432. 2390 NI\\
N-©
Z1
Example R, Accurate Mass (obs)
Number

113 cyclopropyl 288.1804

114 butyl 304.2128

115 phenyli 3241811

116 cyclohexyl 330.2275

17 benzyl 338.1967

118 4-fluorophenyl 342.1731

119 thien-2-ylmethyl 344.1543

120 4-cyanophenyl 349.1787

121 3-cyanophenyl 349.1776

122 2-phenylethyl 352.2119

123 3-methoxyphenyl 354.1912

124 4-methoxyphenyl 354.1899

125 2-chloropyrid-5-yl 359.1385

126 benzyloxymethyl 368.2089

127 2-naphthyl 374.1983 )

128 3-trifluoromethylphenyl 392.1699

129 4-trifluoromethylphenyl 392.1706

130 4-trifluoromethox yphenyl 408.1642

131 acetoxymethyl 320.1717

132 3,4-methylenedioxyphenyl 368.1720

133 4-(methoxycarbonyl)phenyl 382.1878

134 1-adamantyl 382.2588
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1503-tri fl uoronet hyl phenyl 450. 2125 1514-tri fl uor onet hyl phenyl 453@@6
1524-trifl uoromet hoxyphenyl 466. 2045 1534- ( net hoxycar bonyl ) but yl X 4%
1543, 4- ngidW i oxyphenyl 426. 2148 1554- (met hoxycar bonyl 2283
1561- adamant {?ﬁﬁﬁg 3024 87 WD 03/050118 3 0 MAY 2006 PCT/ &gg%@ﬁé anpl e
157 (I R,2R )-N {3-[4-am no-2-(ethoxynethyl)-7-nethyl-1 Him dazo[4, 5-c]
pyridin- | - yl]butyl}-2-phenyl cycl opropanecarboxam de 5 Using the nethod of
Exanpl es 136 - 156, trans-2-phenyl -xla-mc gkﬁropanecar bonyl chloride was
reacted with _I - (4-am nobutyl )-2-etEhox nethyl - 7- net hyl -1 H i m dazo[ 4, 5-

c] pyri di n- grRPMPM {3-pr-avimde2, b Nargrsiy ad/-pmddes(4,5-dparidibdeylighlylpecur at e nass
was 422.2543. 10 Exanple 158 N { X

2- [ 4- ani no- 2- (et hoxynet hy| )Rignylcytlaptopgpecarboxamideaz ol 4, 5-c] pyridin- | -yl ]
-1,1- dinethylethyl} acetam de 15 Rgst A A stirred solution of
2,4-dichloro-5, 6-dimethyl -3-nitropyfidine (4.42 g, 20.0 mmol) in 50 nlL of
anhydrous DVF, under N2, was treaNé "\t>h_tri ethylam ne (5.58 nlL, 40.0 20
not) and 1, 2-di am no- 2- et hyl pro 10 mL, 20.0 mmol ). After stirring
for 24 h, the reaction mxture was]concentrated under reduced pressure. The
resulting oil was treated 88 WO 03/0501

Using the method of Examples 113 ~ 134, trans-2-phenyl-1-cyclopropanecarbonyl
chloride was reacted with 1-(2-aminoethyl)-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-4-

amine to provide the desired product. The observed accurate mass was 364.2125.

10 Examples 136 - 156
The compounds in the table below were prepared using the following
method. The acid chloride (1.1 eq.) was added to a test tube containing a solution of 1-(4-
aminobutyl)-2-(ethoxymethyl)-7-methyl-17-imidazo{4,5-c]pyridin-4-amine (23.5 mg; see
Example 26) in chloroform (5 mL). The test tube was capped and then placed on a shaker
15 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).
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3 0 MAY 2006 PCT/US02/18282 with CH2CI 2 (200 nL) and H20O (100 nmi). The
aqueous | ayer was made basic (pH12) by addition of concentr\agw&lc—(
solution, The |ayers were separated and the aqueous portl on ted
with an &’dﬂ?#‘l’ﬁ”él 100 mL of CHzZCIZ. The conbi ned organi cPCHYRY AR wer e
washed with H20 (2X) and brine. The organic portion was dri ed with 5 Na2S04
and concentrated to give an orange oil that solidified on standing. Colum

chronat ogaphy——SHR—2% M OoH-CHCL3)}—gave
-(2-qghl oro-5, 6 di et hyl - 3-ni 2opyr|di n- 4-yl)-2-net hyl propane-[L, 2-di am ne
(3 14 ) as a yellow solid. R A_solytion of gave
- (2-dhl or o- 5, 6- di net hyl - 3- |tropm0)§ yl)-2 10

net hyl pr opane- 1, 2- di ani ne (3. gN 10.9 mol) in 50 nL of CH2C 2| was cool ed
to O'¢C wunder N2 and treated Wt riethyl amne (2.84 nL, 20.4 pmol) and
aceticjanhydride (1.01 niL, 10.7 mmo After stirring for 2 h, fhe reaction
was quenched by the addition of satur tedoaqueous NaHCGO3. CHZCI 2 (100 ni)
was added and the organic |ayer was ﬁp‘eﬁ‘ ated. The organic |ayer was then
washed (with cold H20 (2X) and brine. Thelorganic 15 portion was dried with
Na2SO4 and concentrated to gl ve N-{2 [(2Rchl oro- 5, 6-di rrethyl 3-
ni tropy == Famro=—tt=ghrethytethyd acetam as a yell ow
f oam ParELt"‘a@pJf 250nL- r ound b(ﬁ]‘tomflask wa$ chdtgue W@Eﬂ (60% oi |
di spersi oumbs#4 Ny, 13.3 mol ) under N2. The NaH was washed with three
portions_of hexapes and .dried 20 under a siiream of N2. Di oethoxyjet hane (10
m.) wag thé316 added to thecwlasltopf/bl | owed by phenoB%ZZ@S g, 13.83 mmol ).
After 9 Yg— Pt +O—r11; tH-+or—ofN- LL\LL, ot 0
di et hyl ﬁimtropyrl di n- 4- ya])"edW? no] - 1, 1- di et hyl et ﬁ%??%%“ét am de | 2. 80: g,
8.89 mpol) 131 Ip niL of digRidpexpet Fane wa$ added Bggbhhg reaction mxture,
dropwi se, _via capnula. The  reaction mxtufe was then heated to reflux for
24 h. The ¢3®l ed| sol ution Wh@lzlyhen treatedf25 vvith3%)939ﬂ_ of Et QAc and
was hed fsteeesstvely—wth 06 Na2CR—sphut-on H2O-and brine. The
or gani g Hq’on was dri edf\({‘n‘ JINB?ISOZL and ,oncentrgg@aiﬁo give a8 brown oil.
Col um |T rq) Togf aphy ( Shidg.2-Piyasi Orc/ nexanes) gays -1T(Z73
di met hyl -5-ni trot 6- phenoxypyri di ]E; -yl)am noj - él met "IV| et hyl }jacet am de
(2.40 g) a%4ma yell ow oi I4_-cyanophenyl 407.2206

143 3-cyanophenyl 407.2177

144 2-phenylethyl 410.2545

145 3-methoxyphenyl 412.2350

146 4-methoxyphenyl 412.2355

147 2-chloropyrid-5-yl 417.1813

148 benzyloxymethyl 426.2506

149 2-naphthyl 432.2390 -

150 3-trifluoromethylphenyl 450.2125

151 4-trifluoromethylphenyl 450.2096

152 4-trifluoromethoxyphenyl 466.2045

153 4-(methoxycarbonyl)butyl 420.2592

154 3,4-methylenedioxyphenyl 426.2148

155 4-(methox ycarbonyl)phenyl 440.2283

156 1-adamanty! 440.3024
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30 Part D N-{2-[(2,3-dinethyl-5-nitro-6-phenoxypyridin-4-yl)amno]-1,1-
di net hyl et hyl }acetam de (2.40 g, 6.45 mmol) was dissolved in 203 ﬂfﬁqﬂﬁ
t ol uene Sikotis0 MAY 2006 WO 113/1/0118 PCT/ 11302/ 18282PtC ?, ' .29
of Pt (5% on carbon). The reaction m xture was then shaken un e (3 atm
for 24 h. Then reaction mxture was then treated with an additional 1.5 g of
Pt (5% on carbon) and shaken an additional 8 h. The reaction m xture was
then filtered through Celite, gﬁl %1&“‘154}‘ tol uene, and concentrated to
give N-{2- [(3 am no- 5, 6-di rrethyl

phenoxypyr (R 2R+ 33 [d-amjnol2 J;etﬁbiseﬁdlujrlpﬂhyét)]yﬂtmmmﬁe[t(S. ci9rigin-Bs a
colorless oil. Part E A.solutio

of N-{ 2- [ ( 3- ani no- 5, 6- di Hae#yl}- %PbWMWWHaHFWﬁQW'ﬁ% no] -1, 1-

di met hyl et hyl }acetam de (1.80 g, N@ 23 mmol) in 50 nL of CH2CI 2 was cool ed
to 0 C, under N2, and treated w trrethyl amne (728 L, 5.23 mml) and

et hoxyacetyl chloride 10 (574 ph; L_ After stirring overnight, the .
reaction m xture was concentrat éd duced pressure. The resulting
syrup was taken up in 50 nL of Et d treated with 3 nmL of triethylam ne.
The solution was heated to reflux' for d. The reaction mxture was then
concentrated and redi ssolved in 50 n_ Xyl enes and treated with

pyri di ni um hydrochloride (0.5 g) and the m ure was heated to reflux for 4
d. The 15 reaction m xture was concentrE{\'ed and taken up in 100 nL of Et OAc
and washed wth saturated NaHCO3 sol ution; H20O (2X) and brine. The organic
portion was dried over Na2SO4 and concentted. The resulting syrup was
purified by col um chromat ography ( G2¢" 80% Et OAc/ hexanes) to give N

{2-[ 2- (et hoxynet hyl-) - 6, 7- di met hyl - xy-I H

i mdazo[4,5-c]pyridin-l-yl]-1,1-di rreth et hyl }acetam de (980 ng) as a
nmustard colored 20 foam Part F A pressure flask was charged with

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

phenoxy- I H i iRz dkmdhéd SVELMhpled r:relhs’ls lfdﬁzk%ﬂ&ﬁhrﬁ”&%lbﬁébﬁh@&%nﬁrﬁBo ng,

2.39 mmol) and ammoni um acetate (1. fl ask was seal ed and heat ed
to 160 @hlcrmie%rqudo\gltbédﬁ-mn@@dylw mtkwlskwﬁlybﬂfl-mdméﬁ& ng was

conti nuei’p)tn%rm % 1]’1& to FI%V{(EQE;: §&fted product. The observed accurate mass was
422.2543.

10
Example 158
N-{2-[4-amino-2-(cthoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]-1,1-
dimethylethyl}acetamide

15

Part A
A stirred solution of 2,4-dichloro-5,6-dimethyl-3-nitropyridine (4.42 g, 20.0 mmol)
in 50 mL of anhydrous DMF, under N,, was treated with triethylamine (5.58 mL, 40.0
20 mol) and 1,2-diamino-2-methylpropane (2.10 mL, 20.0 mmol). Afer stirring for 24 h, the

reaction mixture was concentrated under reduced pressure. The resulting oil was treated

88



m xture was cooled and treated with H20 and NH4COH sol ution until pH reached
- 12. The mxture was then extracted with CHCl 3 (3X). The corrbjrgfg % ani c
portions were washed wth brine, dried with Na2SO4 and concent'r at Yj | umm
chr omat o¥@APMFOE; 02, 5% MOH CHA 3 saturated w th NHAOHPCHEGE/19282
{2-[4-am no- 2- (et hoxynet hyl )-6,7 30

di ret hyl -1 H i mi dazo[ 4, 5-c] pyridin-1-yl]-1,1-di met hyl et hyl } acet am de (584 ng)
as atan  foam MS mz 334 (M+ H). 1H NWR (300 MHz, CDCl 3). 8 5.57 (s, 1H),
4.92 (s,wihgHgL1200mLnen¢blg6a0 mLy. Dhagqyeousdayer iasmadgbasig fu~12 by2H) |

4.71 (br_  §i; = Hz, r 3H), 1.30

(s, 6I(-|) radﬁlflogn?ff?éceﬁgzg@@ 1\8%4'%{ Z%IEN(I)# &%@ leeszv:\lié'g séﬁarat@&b«md ghegdﬁuéo?rs H)

N- [ 4- ( 4-pamiiorowbs eictciicred twish anl ddditiorah 20 s JHy . dhe cbmpinedwtganjc 4- [ [ 2-

di net hyl am th th b ide . NN N~> 11--~

El- I[ Fg (%%IW%%W%QJQ%%&%@%%% M&iﬁ?ﬁ‘@g@&ﬂ"@ﬂ Wiy Heed it qui val ent)

\2/51(554_ amrﬁ%s@?‘}‘g%u netﬁa@q)tﬁa%l%y%gg{)&?%?%—l C a{)?ﬁhldl | end-?n ??S%B%'acn"-l‘l’?"ém ne (0.22 g)

i n N, N- dihnetdtyghplingniOd € % MeaOH/CHEL Yigave W'-(2-chloes-Byf-dimiettey 1 32nitrepyridial ent s)
dded | I by t ddi.ti t 2 h . mal | t . 10

o9 o) - HRIPFIAF G TS | GaSAORLEY SRlhes  mai nt ai ned at T oom

t enper at gg.eg overni ght. The resulting m xture was poured into water and the
pH was adjusted to .13. 15 The aqueous fraction was extracted with chloroform
(3X). The condisvletomnofgavedV'-(2rchbiro-difsdivetieyiSenjtrepyridinidyylhvdshed wit h wat er

7ol ow GRkhIPHBeRs-Lad U hiad0 Sibmpbin 86 i of CHHCE BaF Eeinbimt or aphy
E f)ioetg h;:J;%Eﬁg?%{foté&gﬁgb@ghge‘;ﬁ)g&%ﬁﬁézg% %gi’%oqfﬁl\ fi'na d:aﬁgfécggﬂy?#?? gé.(%ll on usi ng
t he met hol, B07 cesd). | Abd stimavefop2dy ilbadad®nmpsefiueitted by4haadditoortef7- di net hyl -
| Him dsgtzu?;;tgfd :?ciueous NaHCO;. CH;Cl; (100 mL) was added and the organic Jayer was
separated. The organic layer was then washed with cold H,O (2X) and brine. The organic
15 portion was dried with Na;SO4 and concentrated to give N-{2-[{2-chloro-3,6-dimethyl-3-
nitropyridin-4-yl)amino]-1,1-dimethylethyl } acetamide (2.80 g) as a yellow foam.
Part C
A 250mL-round bottom flask was charged with NaH (60% otl dispersion, 534 mg,
13.3 mmol) under N,. The NaH was washed with three portions of hexanes and dried
20 under a stream of N,. Dimethoxyethane (10 mL) was then added to the flask followed by
phenol (1.25 g, 13.3 mmol). After stirring for 10 min, a solution of N-{2-[{2-chloro-5,6-
dimethyl-3-nitropyridin-4-yl)amino]-1,1-dimethylethyl} acetamide (2.80.g, 8.89 mmol) in
15 mL of dimethoxyethane was added to the reaction mixture, dropwise, via cannula. The
reaction mixture was then heated to reflux for 24 h. The cooled solution was then treated
25 with 100 mL of EtOAc¢ and washed successively with H,O, 1% Na;CO; solution (2X),
H,O and brine. The organic portion was dried with Na,SO, and concentrated to give a
brown oil. Column chromatography (510;, 50% EtOAc/hexanes) gave N-{2-{(2,3-
dimethyl-5-nitro-6-phenox ypyridin-4-yl)amino]-1,1-dimethylethyl}acetamide (2.40 g) as a
yellow oil.
30 Part D
N-{2-[(2,3-dimethyl-5-nitro-6-phenox ypyridin-4-yl)amino]-1,1-
dimethylethyl}acetamide (2.40 g, 6.45 mmol) was dissolved in 20 mL of toluene and
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c]pyridin-1-yl)butyl]-4-[[2-(dinmethylam no)ethoxy] (phenyl) nmet hygj[tj)%z?m de
as a trifluoroacetate salt. M5 (Cl) nfe 515.3132 (515. 3134 cal ¥ 2006
CSOH38N60%29 Bl g 91 VO 03/1)5[ 1118 3 0 MAY 100E PCT/ US02/ éﬁﬁ 2 CYTOKI NE

| NDUCTI . N CELLS An in vitro human bl ood cell systP 28 to
assess cytokine induction. Activity is based on the neasurenent of

i nterferon and tunor necrosis factor (a) (IFN and TNF, 5 respectively)

ted into . 3 i bed by Test t.. al. ln "€yt oki
nduct | Gy R0 P B e REuPERF g crasith Do vE Wanuen shakgtpdir "
Leukocyt(g atr3) R 0@%. Théh redfomrhxtlreePisan&tireatdPhh an Bigeidniel 4 %Bgﬁp@ﬁt ion
y

for Culture Wol e blood from heal thy human donors is collecte
veni puncruasbameed stpken an addiional & mdheredsbion nPsturgies thien ilised thsmghucl ear

cells (P are separated fr.om whol bl 00 nsi t radi gn

contri 1 G ot tie A PIaRIeRE A R e 0 SRRV CE AR a8 BRe02;

Dul saeccqilﬁnm_s,ﬂai@taﬁy%m]ﬂdl-Métmetﬁ?ﬁ&tarﬁmcfﬂmb'@ aBalcankiess sipl t s _
Solution (HBSS). The PBMC | ayer is collected and washed twi ce with DPBS or
HBSS and’arttBsuspended at 4 x 106 cells/nL in RPM conpl ete. The PBMC

suspension is 48 o <fd H0 ril&:1ie .cylture plates
(Cost ar, Canb‘?‘?%gﬁg“ kﬁNgﬁr% %’28&@# 516(:(@%1}??)3{1]5 @é’%’g’ﬂ’é}f‘%tﬂl %iﬁoﬂﬁm&grky NJ)

cont ai nidigedcaguplcctaliddd 8 g RPM me@IPinetoem DRAICH, CEoRhaédtloteest, conpound.
Compound Preparation The conpounds are sol ubilized in dinmethyl sulfoxide
(DVSO) . ufider IHivBai tr2f@ted snibgnethatanune E128ytld St mewdead cahdxyaedtylobibaredet r at i on
of 1% far Afddi%i?on to the culture wells., The conpounds are generally tested
at 1Eoncdntt HEi b3 MmRlyi ﬁéef HERNEOYETENY (M reapiRUBEIISHV AHONSA@iSdon of test

conpoun gm%i%rl %Q%ﬁ 3‘%55&@. M feQuit gg iS %rluP %asﬁe&sﬁqaﬁgir@é%E%N and ?1%%1:1 ete and

seri al trons are nma he suspension is then
25 addedvitin3 niieofekthylanmnarTlegoaitionovasieateth to redlurdot hd. Thsteacttripound
Corlcent rrr?ig(itu%? %vag 816%1 rc]:f)"ncemrated and redissolved in 50 mL of xylenes and treated with
pyridinium hydrochloride (0.5 g) and the mixture was heated to reflux for 4 d. The
15 reaction mixture was concentrated and taken up in 100 mL of EtOAc and washed with
saturated NaHCOj solution, H,O (2X) and brine. The organic portion was drted over
Na,S0O, and concentrated. The resulting syrup was purified by column chromatography
(S10,, 80% EtOAc/hexanes) to give N-{2-[2-(ethoxymethyl)-6,7-dimethyl-4-phenoxy-1H-
imidazo[4,5-c]pyridin-1-yl]-1,1-dimethylethyl} acetamide (980 mg) as a mustard colored
20 foam.
Part F
A pressure flask was charged with N-{2-[2-(ethoxymethyl)-6,7-dimethyl-4-
phenoxy-1H-imidazo[4,5-c]pyridin-1-yl]-1,1-dimethylethyl} acetamide (980 mg, 2.39
mmol) and ammonium acetate (1.25 g). The flask was sealed and heated to 160 °C. The
25 solids soon melted to give a viscous oil and heating was continued for 24 h. The reaction
mixture was cooled and treated with H;O and NH,OH solution until pH reached ~ 12. The
mixture was then extracted with CHC13 (3X). The combined organic portions were washed
with brine, dried with Na;SO, and concentrated. Column chromatography (S10,, 5%
MeOH/CHCI; saturated with NH,OH) gave N-{2-[4-amino-2-(ethoxymethyl)-6,7-
30 dimethyl-1H-imidazo[4,5-c]pyridin-1-yi}-1,1-dimethylethyl}acetamide (584 mg) as a tan
foam. MS m/z 334 (M + H). 'H NMR (300 MHz, CDCls) 8 5.57 (s, 1H), 4.92 (s, 2H), 4.77
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desired range (30-0.014 M. The final concentration of PBMC suspension is 2
x 106 cells/m.. The plates ire covered with sterile plastic lids, m xed
gently and then incubated for 18 to 24 hours at 37C in a 5% carddbMAlBii de
at nospher¥®0 1388H2¥ at i on 30 Fol | owi ng i ncubati on the pl at ePCArESOzasasei f uged
for 10 mnutes at 1000 rpm (-200 x g) at 4C. The cell-free culture
supernatant is renoved with a sterile polypropyl ene pipet and transferred
to sterile polypropyl ene tubes. Sanples are maintained at -30 to -70C 92 3 0
MAY 2006(@@%85@1&82%3/@3921 Fg2BHz,ZH) B-44al6§bi 596 (hdHoahpl &5 6H).e
analyzedlagg hq;fbﬁﬁgga (a) by ELISA and for tunor necrosis factor (a) by
ELI SA or 1 N Assay.” ?'erferon (a) and Tunor Necrosis Factor (a) Analysis
by ELISA Interferon (a) concentration is determ ned by ELISA using a Hunman
Mil ti-Species 5 kit from PBL Bi onggisgle lsgboratories, New Brunsw ck, NJ.
Results are expressed in g/ nmL. Tunor necrosis factor (a) (TNF)
conéentration N{4déiﬁenﬁmbffe'g‘dm¢thgi-E‘iﬂi@iﬂakbw-clawidilnabvbblﬁvﬂfﬁ-mosour ce

I nternational, Canmarill.o, .CA Alterna th F concentration can be
deternined by Ori gen(ﬁ‘%‘"ﬁ@éﬁ‘é‘gsﬁ%ﬂwﬁ@ﬁ@é&?‘%‘?ﬁ%ﬁ%@@ﬁ an |GEN M8 10

anal yzer from|I CGEN InternationNal, Gaithersburg, MD. The immunoassay uses a
human TNF capture and detectjion antibody pair from Bi osource International,
Camarillo, CA. Results are"{exb essed in pg/nL. The table below lists the

| owest concentration found ce interferon and the 15 | owest
concentration found to induce tuwﬁL{:;rosi s factor for each conpound. A "*"

i ndicates that no induction was seen\at any of the tested concentrations.
Cytokine Induction in Human Cel | s Exampl eLgwest Effective Concentration _
(isM NunberlnterferonTunor Necrosis Faetgr 10.121.11 20.00460.01 30.010. 37

8
o

4-[[2-(Dimethylamino)ethoxy](phenyl)methyilbenzoyl! chloride (1 equivalent) was

10 added dropwise to a suspension of 4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)butan-1-amine (0.22 g) in N,N-dimethylformamide (7 ml). At 1 hour, triethylamine (2
equivalents) was added followed by the addition at 2 hours of a small amount (approx. 10
mole %) of 4-dimethyaminopyridine. The reaction was maintained at room temperature
overnight. The resulting mixture was poured into water and the pH was adjusted to 13.

15 The aqueous fraction was extracted with chloroformn (3X). The combined organic
fractions were sequentially washed with water and brine; dried (magnesium sulfate);
filtered; and concentrated to yield a yellow oil. The crude product was submitted to flash
column chromatography [30 g silica gel, gradient elution: dichloromethane : methanol :
triethylamine (100:0:0 to 97:2:1 to 92:7:1). A final HPLC purification using the method

20 described above provided 83 mg of N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-
cjpyridin-1-yhbutyl]-4-[[2-(dimethylamino)ethoxy](phenyl)methyl]benzamide as a
trifluoroacetate salt.

MS (CI) m/e 515.3132 (515.3134 caled for C30H33NsO2, M+H).
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CYTOKINE INDUCTION IN HUMAN CELLS
An n vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon and tumor necrosis factor (o) (IFN and TNF,
respectively) secreted into culture media as described by Testerman et. al. In “Cytokine
Induction by the Immunomodulators Imiquimod and S-27609”, Journal of Leukocyte
Biology, 58, 365-372 (September, 1995).

Blood Cell Preparation for Culture

Whole blood from healthy human donors ts collected by venipuncture into EDTA
vacutatiner 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 Phosphate Buffered Saline (DPBS) or Hank’s Balanced Salts Solution
(HBSS). The PBMC layer is collected and washed twice with DPBS or HBSS and
resuspended at 4 x 10° cells/mL in RPMI complete. The PBMC suspension is added to 48
well flat bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media
containing test compound.

Compound Preparation

The compounds are solubilized in dimethyl sulfoxide (DMSQO). 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 pM.
Incubation

The solution of test compound is added at 60 M to the first well containing RPMI
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then
added to the wells in an equal volume, bringing the test compound concentrations to the
desired range (30-0.014 uM). The final concentration of PBMC suspension is 2 x 10
cells/mL. The plates are covered with sterile plastic lids, mixed gently and then incubated
for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.
Separation

Following incubation the plates are centrifuged for 10 minutes at 1000 rpm (~200
x g) at 4°C. The cell-free culture supernatant is removed with a sterile polypropylene pipet

and transferred to sterile polypropylene tubes. Samples are maintained at —30 to -70°C
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453. 3310 463.3310 473.3310 483. 3310 493.3310 503.331.11 513.3310 523.333. 33
533.3310 541.1130 553.3330 561.11 94 WO 03/ 050118 3 0 MAY 20063 0 MAY 2006

PCT/ US02/ 18282 Cyt oki ne I nduction in Human Cel |l s Exanpl eLowest Effective
Concent r Y9 8HOOMB Nunber | nterf eronTunor Necrosis Factor 5P8TA34318383. 3330
593. 3310 603. 3310 610.373.33 621.113.33 631.113. 33 641. 113. 33 650. 373. 33
663. 3310 671.113. 33 683. 333. 33 ‘

10

15

until analysis. The samples are analyzed for interferon (&) by ELISA and for tumor
necrosis factor () by ELISA or IGEN Assay.

Interferon (o) and Tumor Necrosis Factor (o) Analysis by ELISA

Interferon (o) concentration is determined by ELISA using a Human Multi-Species
kit from PBL Biomedical Laboratonies, New Brunswick, NJ. Results are expressed in
pg/mL.

Tumor necrosis factor (o) {TNF) concentration is determined using ELISA kits
available from Biosource Intemational, Camaritlo, CA. Alternately, the TNF concentration
can be determinéd by Ongen® M-Series Immunoassay and read on an IGEN M-8
analyzer from IGEN International, Gaithersburg, MD. The immunoassay uses a human
TNF capture and detection antibody pair from Biosource Intemational, Camarnillo, CA.

Results are expressed in pg/mL.

The table below lists the lowest concentration found to induce interferon and the
ok Ty

lowest concentration found to induce tumor necrosis factor for each compound. A

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

Cytokine Induction in Human Cells

Example Lowest Effective Concentration (nM)
Number Interferon Tumor Necrosis Factor

1 0.12 111

2 0.0046 0.01 -

3 0.0l 0.37

4 0.12 0.37

5 0.01 0.12

6 0.01 0.01

7 0.37 *

8 0.04 10

12 * *

27 0.12 10

28 30 30
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691. 113. 33 703. 3310 711.113.33 723.3310 731.113. 33 743. 3310 751.113. 33

760. 37 The
enbodi mantqs1
been prO\W

limtations are to be understood therefrom
skilled in the art that many changes can be made to the described

enbodi nent s

pr esent

i nventi on has been described with reference to several

5 thereof. The foregoing detailed description and @(HN?Y[BE; have
LY clarity of understanding only, and no ufGd@EeYi2:

't wll

be apparent to those

/enti on.

Thus, the 95 WO O : . X ' .!?282 scp_e of thal I nvention
Rl 2 N A T TR MR iy
follow 96 [CLANuMibet. A conpolmeefeont he forjmul aTdmpr NAbddsibFadtdr \>- |[R2 5 3 0
MAY 1006 whierein X is| er—Y¥is -CO. or -CS-; {7 is a
bond, -0-, or -82: Rr|is aryl, Heteroaryl,| heterocycl#, alkyl or

30 10 10

31 10 10

32 16 30

33 10 10

34 10 30

35 10 30

36 * *

37 10 10

38 10 30

39 3.33 30

40 10 10

41 10 10

42 333 *

43 3.33 10

44 333 10

45 3.33 10

46 333 10

47 3.33 10 )

48 333 10

49 3.33 10

50 3.33 1.11

51 333 10

52 3.33 333

53 3.33 10

54 1.11 30

35 3.33 30

56 1.11 >

94



10 al kenyl, each of which nmay be unsubstituted or substituted by one or nore

T Renyls Saryl 18 <hetoroaryl: - -heterocyoyls —substituted SyALHY
“Subst! t W@ESS - substituted heteroaryl : 20 Substitut BSTASOUIBEYCIyl )
-0-alkyl; O-(alkyl)o_,-aryl; -0-(alkyl)o_,-substituted aryl;
-0 (al kyl)o., -heteroaryl; 25 -0-(alkyl)o_,-substituted heteroaryl;
VAY 2006 5 5 15, 20 SE"SB"'.@Q@&S o ey o herergeyelyl o7 5.0
-S(0)0-2 - (b Ay Lowest Effective Concentration (pM)
Number Interferon Tumor Necrosis Factor

57 3.33 10

58 3.33 30

59 3.33 10

60 333 10

61 0.37 333

62 1.11 333

63 1.11 3.33

64 1.11 3.33

65 0.37 3.33

66 3.33 10

67 1.1 3.33

68 | 333 3.33

69 1.11 3.33

70 3.33 10

71 1.11 333

72 3.33 10

73 1.11 333

74 333 10

75 1.11 333 ]

76 0.37 *

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
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-(al kyl)o-1-substituted aryl; -S(O& 2 -(alkyl)o_1-heteroaryl;
( | kyl ) o. 3-substituted heteroaryl -S(0Oo-2 3QMAY?

ocycIyI -S(0 0- 2- (aIkyI)o-I-substitute&j
H’r\é@é (aI kyl ) o-, - NR6- CO- O al kyl (al kyl 8{]&]&%8%0 al kyI
0- 1 NRG- C Oaryl -(al ky])a, -NR6-CO substituted aryl;
aI kyl)o 1- NR6- COheteroaryI -(al kyl ) o_1- NR6- COsubstltuted het er oaryl ;

) haI Op%\q:r}"thedq.ventlogﬂ_ﬁ%é{thﬁethﬁg gégéleoerxa%z} ls tﬁ%mposgo &hal g al koxy;

het er ocxéﬁhmhres%gbnbea hbn%u@ PueFatiRd byrtmnah@ﬁge Pt SRR that BlowS : - hydrogen;
-al kyl; -alkenyl; 98 MAY 7006 ‘

_S(
_S(
_(a
_(a
-(a
(
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20 25 30 -aryl; -substituted aryl; -heteroaryl; -substituted heteroaryl;

-al kyl -O-al kyl; -alkyl-S-alkyl; -alkyl-OGaryl; -alkyl-S-aryl; %’ﬁl h%l -O
al kenyl; -al kyl-S- al kenyl; and -al kyl_or al kenyl substituted 5)0 ‘ eZ r
nore substituents selected fromth consisting of: -OH, -hal ogen;
-N(R6)2; -CON(R6)2; -CS-N(R6)2; -S02-N(R6)2.; -NR6-CO CL.10 alkyl;
-NR6-CS-C1 10 al kyl; -NR6- S02-C1.10 al kyl; -COCl-10 alkyl; -COOC. 1o
| kyl; -N3; - | ; -substitut |; -het ;- [
A e A ponSt DR LS, gy ¢ “heteroaryli -substituted
NH,
N
N™ ™
PR
Ry N
X
R, \N
/0 YTZR,
R;
ey
5
| wherein X is alkylene or alkenylene;

Y is ~CO- or —-CS—;
Z 1s a bond, —O-, or -S—;
R, is aryl, heteroaryl, heterocyclyl, alkyl or
10 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:
-alkyl;
-alkenyl;
-aryl;
-15 -heteroaryl;
-heterocyclyl;
-substituted cycloalkyl;
-substituted aryl; |
_substituted heteroaryl;
20 substituted heterocyclyl;
-0O-alkyl;
-O-(alkyl)o.1-aryl;
-O-(alkyl)p.;-substituted aryl;
-0O-(alkyl)o.1-heteroaryl,
25 -O-(alkyl)o.;-substituted heteroaryl;
-O-(alkyl)o.1-heterocyelyl;
-O-(alkyl)y.;-substituted heterocyclyl;
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-heterocyclyl; -substituted heterocyclyl; -COaryl; -CO (substituted
aryl); 99 3 0 MAY Z006 -CO heteroaryl; and CO(substltuted het er. @L?,pﬂ
and R4 are independently selected fromthe group consisting of ;ﬁf é b

al kyl, al kenyl, hal ogen, al koxy, am no, al kylam no, dialkylamno and 5
alkylthio; R5 can join with Xto forma ring that contains one or two hetero
atons; or when R, is al kyI R5 and R, can join to forma ring; each R6 is
i ndependently H or C a . or a pharmaceutically acceptable salt
thereof. 10 2. A corrpound lt of claim1 wherein Yis -CO. 3. A
compound or salt of clai mgov@ Ij]%ln Yis -CS. 15 4. A compound or salt of
clainms 1, 2, or 3 wherein bond. 5. A conpound or salt of clains 2 or
3 wherein R is alkyl, aryCQO- :dkylsubstl tuted aryl. 6. A conpound or salt of
claim5 wherein R, is alk§ 20.7. A conmpound or salt of claiml wherein R
is alkyl. 8. A conmpound of @P Y¥lclaim 1 wherein R2 is H, al kyl or

al kyl s 0- al kyl 25 9. A cg al.t.,jof claiml wherein X is -(CH2)24-.
10. Ascorrpound or salt of gﬂa%?@ a})ﬁ R3 and R4 are independently H or
al kyl. 11. A conpound sel-&(@)egi—(faiqu}r)oi;-hebsgxtma@agcbny sting of. 30 100 3 0 MAY

1006 N-[4-(4- Am no-2-butyl | Him dazo[ 4, 5-c¢ ridin-|
-yl) but )[/I ] (4 [[2- Y S(%)o 2—(aﬂg}l)o 1—heteroary1 [ I'py

-S(0)o.2 alkyl)q.)-substituted heteroaryl;
-8(0)o.2 —(alkyl).1-heterocyclyl;

10 -S(0)o.2 (alkyl)e.;-substituted heterocyclyl;
-(alkyl)o.1- N(Re)q;
-(alkyl)o.;-NR¢-CO-O-alkyl;
-(alkyl)g.1-NR¢-CO-alkyl;
-{alkyl)g.;-NR¢-CO-aryl;

15 -(alkyl)o.;-NR-CO-substituted aryl;
-(alkyl)g.1-NRs-CO-heteroaryl;
-(alkyl)g.;-NRs-CO-substituted heteroaryl;
-N3;

-halogen;

20 -haloalkyl;
-haloalkoxy;
-CO-haloalkyl;
-CO-haloalkoxy;
-NOg;

25 -CN;

-SH; and in the case of alkyl, alkenyl], and heterocyclyl, oxo;
R is selected from the group consisting of:
30 ) -hydrogen;
-alkyl;

-alkenyl;
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(di net hyl am no) et hoxy] (phenyl) net hyl ] benzam de; N

{4-[ 4-am no- 2- (et hoxynet hyl ) - 6-net hyl - JH i m dazo[ 4, 5-c] pyridin- |

-yl)butyl }-2- nethyl propananm de; 5

N- [ 4- ( 4- ani no- 6, 7- di et hyl - | Hi mi dazo[ 4, 5- ¢] pyri di n-1 -yl ) but yI | AdNA0He.

2- (ethoxynet hyl )-1-[2-(1-isobutyryl piperidin-4-yl)ethyl]-6,7-dinethyl-IHim
dazo[ 4, 5- c]pyridin-4-am ne; '
N-[ 3-(4-am no-2, 6, 7- trlnetagy -1 Himdazo[ 4, 5-c] pyridin-1-yl)propyl]

acet am de; N—[3(4 am no- 7-trirrethy| 1 Himdazo[4, 5-c]pyri din-

| -yl)propyl]-2 10 net hyl prsqggna{ghq?yl N { 3-[4-am no-2-(ethoxynethyl)-6,
7-dimethyl-1 Himdazo [4, 5-c]p yri d in-1- yl]propyl} acetam de; N

{ 3-[ 4- ami no- 2- (et hoxynet hyHeer@aryldi met hyI 1H i m dazo[ 4, 5-c] pyrdi n-1-yl ] propy
I

} -2- nethyl propanani de; i, no- 2,6,7-trimethyl -
| Hi mi dazo[ 4, 5- ¢] pyri di n- 7su f”g{hi‘l feé &Y ani de;
N-[ 2-5(4-am no-2, 6, 7- trlrrelfmy}hdahw]m dazo[ 4,5-c]pyridin-l-yl)ethyl)-2-
net hyl propanam de N-
{2-[ 4- ami no- 2- (et hoxymet hyallyyles-akkyl; met hyI-I H i m dazo[ 4, 5-c] pyridin- |
-yl ]-1,1- dinethylethyl) 6‘6 e,
{2-[4 am no- 2- (ethoxymetaﬁl@fl 2 di rrethyl-ll—l-lmdazo[4 5 clpyridin-l-yl]-1
1- di met hyl et hyl) benzaniey- - (4-am no- 6, 7- di net hyl -
Him

dazo[ 4, 5-c] pyri.din-1-yl)butyl]-4-[[2- (dinethylam no)et hoxy]

(phenyl ) net hyl ] benzani de: alk)N-(Pilaﬂ((my&m no- 6, 7-di met hyl - 2- propyl -1 Hi ni dazo
[ 4, ]pyridin-l-yl)butyl]
I\l-[‘ésl1 4amn067dinethyTn?¥aFe$ é?%[aHSc]pyrldlnl-
yl) but yl1cycl opropanecar b@l@l‘dﬂ@lken?f&[uﬁst(tﬁte@"ﬂ%eﬁ:r nfordisib&ithietlts delected
Him dazo[4, 5-c]pyri din- I -yl) ) pent anam de;
N- [ 4- (4- ani no- 6, 7- di et hyﬁomtﬂqelgmwa[smtmgsoﬁ] pyridin- | -
yl ) butyl'l cycl opent anecar boxani @ﬁ 30 N-[4-(4-am no-6, 7-di net hyl -
| Himdazo[ 4, 5-c] pyridin-I-yl ) butyl ] benzai ni de;
N-[ 4-(4-am no-6, 7-di net hyl -1 I—l—};;m,gba;o [4, 5-c]pyridin- |
-yl) butyl ] - 2- phenyl acet am de; 4-(4-am no-6, 7-dinetlryl -
H i mMiXazo[ 4, 5-cj pyridin- | -yl )TB ;] - 4- f | uor obenzani de;
-CO-N(Re)z;
-CS-N(Rs)z;
~S02-N(Re)z;
-NRe-CO-C1-10 alkyl;
20 -NRg-CS-Cy.yp alkyl;
-NR(,- SO;-Cl.m alkyl;
-CO~C1-10 alkyl;
-CO-O-C1-10 alkyl;
-Nj3;
25 -aryl;
-substituted aryl;
-heteroaryl;
-substituted heteroaryl;
-heterocyclyi;
30 -substituted heterocyclyl;
-CO-aryl;

-CO-(substituted aryl);
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101 3 0 MAY 2006 N-[4-(4-am no-6, 7-di nethyl -1 Hi m dazo[ 4, 5-c] pyridin- |

-yl )butyl]-2-thien-2-ylacetam de;

N-[ 4- (4-ami no-6, 7-di met hyl - | H-i mi dazo[ 4, 5-c] pyri di n- 30 MAY 2006

| -yl)butyl]-3-cyanobenzam de;

N-[ 4- (4-am no-6, 7-di net hyl -1 H i m dazo[ 4, 5-c] pyridin-1-yl)butyl]-3-phenyl prop
anam de;

N-[4-(4-am no-6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyri di n-1-yl) butyl ] - 3-net hoxyben
zamde; 5 (1R ,2R )-N-[3-(4-am no-6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyri di n-
1-yl) butyl]-2 phenyl cycl opr opaneC@thbtoranyt;ded

N-[4-(4-am no-6, 7-di net hyl -1 Hinm.dazo[ 4, 5:C ridin- | -yl)butyl]-2-

(benzyl oxy) acet am de; N-[4-(4- a@ﬂgﬁ"g‘é@tm %&%@ngl

H-i m dazo[ 4, 5- c] pyri di Rs kndyR ) Helindidpendniageiiclaa fofi@he grdbh consisting of

N-[ 4- (4-am no-6, 7-di et hyl -1 H i m dazo[ 4, 5-c] pyridj n-| ;ylc)rbutyl ]-3-
(trifluoronethyl) bedreash ekyl, alkenyl, halogen, alkoxy. amino, alkylamirio, dialkylamino and
N-[4-(4-am no-6, 7, m;g’hyl -1Him dazo[4,5-c]pyridin-1 -yl)butyl]-4-
(trifluoronethoxy)bénzam de; N

{ 4-[ 4- ami no- 2- (et hoxynBs eapljpinauitret teybrm Hngihad gewpins Sect pya ietirnatoms; 05

| ] but yl I 1de: . .
%/4]- [ 2 )ellm} ngy%v}%g[ g%%@’%%?ﬁé%%gglﬁ% IiOTn B PR dazo[ 4, 5-c] pyridin-1- yl]butyl
} pentanani de; N- {4- [ dachils isdindpérieintydy o€ hy blkyl6- met hyl - 1

H-i ni dazol 4, 5- idin-l- yl]butyl}b i de. 20, N-
{4I- {n4- :rzano- 2. ?]e?%é'xy'nﬁftwafm%gtﬁﬁ%“wyﬁc?ﬁ?@%ﬁﬁﬁfr&fa, 5-c]pyridin-1- yl]butyl}

cycl ohex@necar boxami de; N-

{4-[ 4-am no- 2- (et hoxynet hyl ) - 6- et hyl -1 H-i m dazo[ 4, 5-c] pyridin*, 1-yl ] butyl}-
2- phenyl acet?ani dé&CWPO%&gC[f&@’éﬁ‘{%ﬁ- heteio W&%—yl ) - 6- met hyl - 1
Hiiidazo[4,5-c]pyridin-1-yl]butyl} -4- 25 fluorobenzam de; N
{4-[4-am no- 2- (et hoxynet hyl )-6-methyl -1 Him dazo[ 4, 5-c] pyridin-|
-yl ] butyl }-23hi elt C%Wplﬁéé'tsélﬁ?fdé% mpwherein Y is —CS-.
{4-[ 4-arnino-2-(ethoxynethyl)-6-methyl- | Himdazo[4,5-c]pyridin-1 -yl]butyl
} -3- phenyl propanam de;

15 4 A compound or salt of claims 1, 2, or 3 wherein Z is a bond.

3. A compound or salt of claims 2 or 3 wherein R is alkyl, aryl, or substituted aryl,
6. A compound or salt of claim 5 wherein R, ts alkyl.

20
7. A compound or salt of claim 1 wherein R, is alkyl.
8. A compound or salt of claim 1 wherein R, is H, alky] or alkyl-O-alkyl.

25 9. A compound or salt of claim 1 wherein X is —(CHz)z4—
10. A compound or salt of claim 1 wherein Ry and R4 are independently H or alkyl.
11. A compound selected from the group consisting of!

30 |
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30

N-{4-[ 4-am no- 2- (et hoxynet hyl ) - 6- net hyl -1 H-i mi dazo[ 4, 5-c] pyri di n- -ydlﬁlfblhjtﬁyl}
-3- met hoxybenzam de; 102 3 0 MAY 2006 N- U
{4-[ 4-am no- 2- (et hoxynet hyl )-6-net hyl -I1Him dazo[4, 5-c]pyridin- |

-yl ] butyl) -4- nethoxybenzam de; N _
{4-] 4- am no- 2- (ethoxyrrethyl) 6-met hyl -1 H i m dazo[ 4,5-c] pyridin-l-yl]butyl}-6

- chl oroni i.n

N {4 L4 ar g S AChOR DRy e W midaeslés Saglpapdins By PR

yl ] butyl} (ﬂlxﬁ&hylaﬁﬁ%aeshoﬁﬂ( en%meuwbenzmde

{3-[ 4-am no- 2- (et hoxynet hy 6- |- 1 H-|mdazo£45cpyr|d|n 1-

yl ] butyl }-18- {ﬁr{érayrmyfﬂ-@mqmamhsé} émhylth—rmndaon cJpyridin-1-yl]butyl}-2-
(4-[4-am no- f% ethox thyI) 6-methyl - | Himdazo[4, 5-c]pyridin-1-yl]butyl
} -2- 10 (‘BERY f%’)?i}? et’am de; N

{4-[ 4% am e ;gl(«i—@ﬁﬂ%%@&hﬂ%tﬂﬂﬁ]ﬂﬁhﬂﬁko - Ewivelaino] 41bus] jayéthslide; | -yl | butyl }-2

- napht ham

{4-[ 4- am riotethqemsduyirtl Ryl yiseubeypjperidin-tileand]-6, /sdinedd: di-imidazglfiout y 1 )

-3- (trifl enzam de; 15
N-{4-]4- an@ﬁg?(gg %JH%lgymthyl) 6-nmet hy] -1 H i m dazo[ 4,5-c] pyridin-l-yllbutyl)
-4- (tri fNJEM&ﬂBﬁmQ)ﬁUB&ZrﬁBﬂhQBIHNmMaZOH 5-clp yrldm 1 yl)propyl]acetam1de

{4-[ 4-am no- et hoxynet hyl ) - 6- et hyl -1 H-i m dazo[ 4, 5-c] pyridin- |
1 butyi i ering P ot-GH S DBl 18 Iy DOrpSil 2
I di n-4-yl) et hyl
- 2 (%(fhgg;rﬁgtgﬁk&ﬁﬁg% (%fmng%;ﬂ IInI—I- )2/0) |em )(;azg)[ 4, 5-c] pyridi n-4-am ne;
2- (et hoxy W{{Bﬁn)&nﬁna’—m@ﬁmxbmetﬂﬂl Q,?(dhmpmyﬂahbyhmamnﬁdw]pyddwI)-et hyl]-1Himd

azo[ 4, 5-
]Z[[2 (1- be)hg% "ﬁéﬁnﬂ;}]ﬁ 4-yl)ethyl]-2- (et hoxynet hyl)-6, 7-di met hyl -

d - 1 1me -11711 d
) el g S s

azol 4, 5- c]mWybropMmMme 2- (et hoxynet hyl ) - 6 7 d| rret hyI -1- {2- (1

- phlesnyl acl\el-t[iy-l()l-p no- 5%,?tr1m¥thlyﬂ}} mlt).iazo[J, |5+c Ipyridin-1-yl)ethyl]acetamide;
N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-¢]pyridin-1-yl)ethyl]-2-
methylpropanamaide;
N-{2-[4-amino-2-(ethox ymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-y1]-1,1-
dimethylethyl}acetamide;

20 N- {2-[4-amino-2—(ethoxymethy])-6,7—dimethy1-1H—imidazo[4,5-c]pyridin-1 -yl}-1,1-
dimethylethyl} benzamide;
N-[4-(4-amino-6,7-dimethyl-1H-1midazo[4,5-c]pyridin-1-ybutyl]-4-[[2-
(dimethylamino)ethoxy](phenyl)methyl]benzamide;
N-[4-(4-amino-6,7-dimethyl-2-propyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]acetamide;

25 N-{4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl}butyl]cyclopropanecarboxamide,
N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin- 1-yl)butylpentanamide;
N-{4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-

- yDbutyljeyclopentanecarboxamide;

30 N-[4-(4-amino-6,7-dimethyl-1A-imidazo[4,5-c]pyridin-1-ybutyl [benzamide;
N-[4-(4-amino-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-2-phenylacetamide;
N-[4-(4-amino-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)butyl}-4-fluorobenzamide;
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i mdazo [4,5-c]pyridin-4-amne; 2-(ethoxynethyl)-1- {2-[ |
-(4-fluorobenzoyl)piperidin-4-yl]ethyl} -6,7-dinmethyl-1H 30

i m dazo[ 4, 5-c] pyri di n-4-am ne; 2-(ethoxynethyl)-6,7-dinethyl-I- {?U[MAY 2006
1-(thien-2-ylacetyl)piperidin-4-yl]ethyl) -1 H im dazo [ 4,5-c]

pyridin 4-ani ne; 103 3 0 MAY 2006 2-(ethoxynethyl)-1- {2-]
1- (3-cyanobenzoyl) pi peridin-4-yl Jethyl) -6, 7-dimethyl-IH

175" phendVF SRR P R gt P TSI s e

' m dazo[ 4 Na{4)Pufiish-B;74disT8NE- 1 ARirkidaZo[4f5L cIpyridin- 1-yl)butyl]-3-cyanobenzamide;
[ (6-chl oroa;rl di n-3-yl)carbonyl | pi peridin-4-yl

et hyl ) - 2- (¥ w@mmﬁmdlmeﬂ:wdﬁmwyxo[@ Hpvmimawphutsllcq -phenydprepanaanieie;
ghéﬁ;lhgyélrﬁi)‘b gpyF’]‘% ?%’ Ocﬁfne;t]ﬁlyl 1%1 Emld(azo[tl{S é}gyndlh-zﬁ;?)bgtyl] -3-methoxybenzamide;

pi persi di n(#rYbR9tiyE K44hﬁhhdr6¢adxﬂ{e4h)5 16]-B¥idage a; AR 8igr 1 - yll)bﬁtérl]7
-[ (benzyl oxy)acetyl | pi peridin-4-yl) ethyl)-2- (et hoxynet hyl) di met hyl -1 H
10 i m daz@[hsnﬂ%ql@glrop@ilq@ardmwm 2- (ethoxynethyl)-6, 7-dinethyl- | - {2-]

| -(2- h 1
(- ) 098 69 Sl e ol g0
(1-]3- (trl(Bénm@mﬁd&;dnhbenzoyl ] pi peridin-4-yl) ethyl)- | Himd
4 5- di 4-a
S et hoxu %{w SSgner S M- pidenclp - pyidinclsy By RS- peRhiBegideD per i di n-

‘21 3(/'et hgggf'& )14 ﬁ4 'aﬁd .ga gafz&haﬁetlﬁgcﬂfg%w‘%m% - A5V A8in-1-yDbutyl}-3-

4-(trif I(Ufﬁmmhﬁw}/)bhmﬁgld;] pi peridin-4- yl} ethyl)-1

3 (o W SR BT - imideend oy dpsadngl sDavAI- 20

- [
H i
N[ 3-
y )propyl]gyﬂ&%g%g%@ﬁ%@gl de; N-[3-(4-am no-2,6,7-trinethyl -
i
[
c

|
H- mdazo[4 5-c¢] pyridin- -yl’) propyl ] pent ananm de;

N-[ 3- (4- adi-{é-2; a@’,llﬁ@ﬂrﬁ@t}‘elxbmetlm-}rﬁmezﬂla}dd[fﬂrnﬁ%da}m[yﬂl;ﬁ chpynidin-1y1 ) pr opyl ]
C

l.qh
NY %( zxgmff gﬂé’“%ﬂ??%fﬂ??”fﬁdfem dazo[ 4, 5-c] pyri di n-

| -yl') pr opw-4 34 plagny2aeaicaiiraiyl)-6-methyl-1 H-imidazo[4,5-c]pyridin-1-

yl]butyl} pentanamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1 H-imidazo[4,5-c]pyridin-1-
yljbutyl}benzamide;

20 N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-
yi]butyl} cyclohexanecarboxamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin:1-ylJbutyl}-2-
phenylacetamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-¢]pyridin-1-yl]butyl}-4-

25 fluorobenzamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yilbutyl}-2-thien-
2-ylacetamide;
N-{4-]4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-
phenylpropanamide;

30 N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-

methoxybenzamide;



25 N-[3-(4-am no-2,6,7-trimethyl-1Himdazo[ 4, 5-c] pyridin-

| -yl') propyl]-4-fluorobenzam de; N [3-(4-amno-2,6,7-trinethyl

-l Himdazo[ 4, 5-c]pyridin-1-yl)propyl]-2-thien-2 ylacetan de; 0 MAY 7006

N-[3-(4-am no-2,6, 7-trinet hyl - IH-|mdazo[45c]pyr|d|n| L

-yl') propyl ] - 4- cyanobenzam de; N[ 3-(4- am'n02 6 7-trimethyl-1Hiiiidazo

[4,5-cl pyridin-| -yI ) propyl ] - 3- cyanobenzam de;

N[3-(4-a t t hyl o} n I

phenyl pr ogg{}gh[ %‘ O%GW'ET%E{'I {érﬁnﬁ&]zgy‘%g yrId %Q@Ib?@ll I m dazo

[4,5 -c] pyhethekybenzamide) propyl ] - 3- met hoxybenzam de;

N-[3-(4-amino-2,6,7-trinmethyl-| Hi mdazo{4 5- C]pi/l’ldl n- o yI -4-

met hoxy ben¥d#ildesminond-fethqrameniyibbmehyl: L iimidasg 43510.19}?41%2 WutylgPpyri di n- |
I

<

) pr opy cotinamide; (1R *,2R
*)-N-[ 3- (ﬁ%o%oﬂgggg%ggftrlnethyl-lH-|mdazo[4 5-c]pyridin-1 -yl)propyl]-2-

phenyd cyclqpiapanine - ehayntbdiyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-
N-[3-(4-am no-2,6, 7-trimethyl -1 Himdazo[4,5-c]pyridin-I-yl)propyl]-2-naphth
am de: 10} Jbutyl} nicotinamide;

(E1 11 wor OHRCRE T MRSV Qb RARG dn L PATd bl LR

| Himi dazq[l}bu@l@]?py}limﬂrid}cldpropah}:mbmelnhdég (triflu oromet hyl)benzam de;

Lot C1 17 bndsdtsngy st 6 oSt AN ] L3 St 82114
N-{3;144-2a thyl)-6,7-dinmethyl-111 imdazo[4,5-c]py idin-I-
yl] pr(?)pyl ?bg%ﬁoéﬁgﬁﬁﬁgr boxam de; N {3-

[ 4- ami no- 2V{({@t[Heayinet h(eth oxnistinyJrétrhgthyl Hefiimiidime by, &clpyaidiyd hdbutyl}-2-

yI]propyInI; B nta arni de; 20
N { 3- [ 4- ani9Rat ‘fhoxynrethyl) 6, 7-di met hyl - | Hi mi dazo[ 4, 5-c] pyridin-1- vyl

] propyl } hen anaﬂi% 2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-¢ din-1-yl]butyl}-3-
N{3 1 4- Ao 5. TR TP A NG e R et ol gy Ly 1
yl ] propyl {rilyarboietndivenzantidsan de;

15 N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl }-4-
(trifluoromethyl)benzamide;
N-{4-[4-amino-2-(ethoxymethyl)-6-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-4-
(trifluoromethoxy)benzamide;
1-{2-[1-(cyclopropylcarbonyl)piperidin-4-yl]ethyi}-2-(ethox ymethyl)-6,7-dimethyl- 1 H4-

20 imidazo[4,5-c]pyridin-4-amine;
2-(ethox ymethyl)-6,7-dimethyl-1-[2-(1-pentanoylpiperidin-4-yl)ethyl]-1H-imidazo[4,5-
c]pyridin-4-amine; '.

1-[2-(1 -benzoylpiperidin—4-yljethyl]-2—(ethoxymcthy1)-6,7-dimelhyl- 1 H-imidazo[4,5-
c]pyridin-4-anmiine;

25 1-{2-[1-(cyclohexylcarbonyl)piperidin-4-ylethyl}-2-(ethoxymethyl)-6,7-dimethyl-1 H-
iiidazo[4,5-c]pyridin-4-amine;
2-(ethox ymethyl)-6,7-dimethyl-1-{2-[1-(phenylacetyl)piperidin-4-yl]ethyl} -1 H-
imidazo[4,5-c]pyridin-4-amine;
2-(ethoxymethyl)-1-{2-{1-(4- ﬂuorobenzoyl)p:pendm 4-yliethyl}-6,7-dimethyl-1H-

30 imidazo[4,5-c]pyridin-4-amine;

2-{ethoxymethyl)-6,7-dimethyl-1- {2-{1-(thien-2-ylacetyl)piperidin-4-yl]ethyl}-1H-

imidazo{4,5-¢]pyridin-4-amine;

103



N {3- [4-am no-2-(ethoxynrethyl)-6,7-di nethyl -

| Him dazo[ 4, 5-c] pyridin-1-yl]propyl}-2- 25 phenyl acet am de; N-

{3-[ 4- ami no- 2- (et hoxynret hyl ) -6, 7-di met hyl - | Hi m dazo[ 4, 5-c] pyri dj 0-MAY 7006

-yl ]propyl) -4- fluorobenzani de; N

{3-[4-am no- 2- (et hoxynret hyl)-6, 7-di met hyl -1 Hi m dazo[ 4, 5- c] pyri di n-

| -yl Jpropyl} -2- thien-2-yl acetam de; 30

N-{3-[4-a n02 et h t hyl.) - dlmalryl-lH-l azo ,-c riin-

191 pr opy e YGRGl r abh ds po e Sy s R BT, ek

{3-[4-am rggngaz()g gl_qwﬁﬁﬁm&mge? di rnet hyl -1 Him dazo[ 4, 5-c] pyridin-1- yI ]pro

pyl ) -3- cyanobenzam'de; N {3-1 4-am no-2-(ethoxynethyl)-6, 7-di nethyl -

Hi m dazo 7- @ht}&wlﬂyl}}ﬁﬁ-dhml])ﬂfb@%[} (3-phephprophmrdpareaidintg: ylfethyl} -1H-

N-{3-[4-am ng-2: (et hoxypethyl.) -6, 7-di net hyl -1 Hi m dazo[ 4, 5-c] pyridin-1-yl]pr
pyl ) - 3- ﬁ&lﬁa&%gﬁ?@%@ "%’-‘2’
|3) [ 45 am np oxy e@%ﬁﬁ&ﬁ&mﬁ §1)Zar@bﬁ'ﬁ‘};§]}6éﬂd1hf4'-ﬂ'} SR9PIA (SneyRydthelh-8;7L - yI ] prop
3 [4 ami ntbmzthyé{l%leldezdi915)6]§}’l7d1@ir4Telnlh3ﬁl -1 Himdazo[ 4,5-c]pyridin-1-yl]prop

6- 10 | ide: (IR *, 2R *):
3- %4 ami o Oxé’%ﬂ%&a Sﬁ/‘nﬁe 1(1@'9@?&%9%@3% dazo[ 4, 5-c] pyridin-1-
] prop ylph‘renylz ahﬁlrbystvqcaiﬁbﬂﬂ%ﬁ?aﬂ@ﬁacr Egém@uqhmi‘&azom 5- c];jyndm-z; amine;

I
3-[4-am no- 2- (et hoxymet h di et H—|mdazo45 yri din-
-yl ] propyl-(3 {H(b(eba‘lew)@wyléwé@a@md%yl}.tighyl) -2- (ethoxymethyl) 6,7-dimethyl-1/4-

y35 4_ anapg%z%yg iﬁnﬁ‘?ﬁh&{m)n 6, 7-di net hy] -1 Hi m dazo[ 4, 5-c] pyridin-1-yl]pr

op
{3-[ 4-am rm(eZh&mmxylmmmh)eﬂ@ym-qﬂJgex(mylbpﬂthbymplﬁawm -bHehpyriai n-1 -yl ] prop
yl '} -3- (tri flu_oronethyl)benzam

]
[
}

o
{
y
{
1
y
{
|

3- [ 4- ami nugazofd-AiRyrdipdraoigey - di met hyl - 11 -1-i ni dazo[ 4, 5-cjpyridin- |-y
RTINS R e
-4- IH—lmldazo[4 5- c]pyrldin 4-amine;

15 2-(ethoxymethyl)-6,7-dimethyl-1-(2- {1-[4-(trifluoromethyl)benzoyl]piperidin-4-yl } ethyl)-
1H-imidazo(4,5-c]pyridin-4-amine,
2-(ethox ymethyl)-6,7-dimethy}-1-(2- {1-[4-(trifluoromethox y)benzoyl]|piperidin-4-
yl}ethyl}-1H-imidazo[4,5-c]pyridin-4-amine; '
N-[3-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-¢]pyridin-1-

20 yDpropyl]cyclopropanecarboxamide; |
N-[3-(4-amino-2,6,7-trimethyl-1H-imidazof4,5-c]pyridin-1-yl)propyl|pentanamide;
N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1- 5
ylpropyl]cyclohexanecarboxamide,

_ N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-2-phenylacetamide;

25 N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-4-fluorobenzamide;
N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-2-thien-2-
ylacetamide;
N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-4-cyanobenzamide;
N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-3-cyanobenzamide;

30 N-[3-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)propyl]-3-

phenylpropanamide;
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(triflu oromet hoxy)benzauiid e; N[2-(4-amino-2,6,7-trimethyl-1

H i m dazo[4,5-c]pyridin- | - yl)eth yl jcyclopropanecarbox am de; 25
N-[2-(4-amino-2,6,7-trinmethyl-]Himdazo[ 4, 5-c]pyridin-1-yl)ethyl |3kEMAai# d
e; NJ[2-(4-amino-2,6,7-trinethyl- IHimdazo[4,5-c]pyridin- |

-yl )ethyl ] benzam de;

N-[2-(4-am no-2,6,7-trinmethyl -1 Himdazo[4,5-c]pyridin-1- yl)eth yl]

cycl ohexan xam de; . - o

(27 At SRR E 5 2ty LA pisazetss- Ry aDRrom -3

1) et hyl | reetphebehaggn de; 30

[2-(4-am no-2,6, 7-trinmethyl -1 Him dazo{4, 5-c]pyridin-1-yl)ethyl]-4-fluorob
zam de; MN-&-emings?, AJ-teinsetivylt }ildmideg 403 lovtidiar biyDpsrabodr i di n- |
])ethyl]-2-thjien-2 vlacetam de; 106 3 0 MAY 2006

[ 2- ( 4- am’%%]{‘g}%yg’,e’%z-za{’?/‘fi‘%et hyl - 1Hi mi dazo[ 4, 5-c] pyri di n-

-yl ) &t hyl W—@'—Wﬁiﬂﬁﬁeﬂﬁﬁnﬂrﬂﬁﬁthyl-1H-imidaz0[{4,5-c]pyridin-1-y])propyl]—6—

[2-(4-am no-2,6, 7-trimethyl-1Himdazo[ 4, 5-c]pyridin- |

1) et hyl | BIEGHEIHEREEFH de; N-[2- (4-amino-2,6, 7-trimethyl -1

i
[

H i m dazo % idin-_ 1. - t.hyl i I gle: . .

N2 (4 o SRE G rankipo2 ¢ bl 1P AR OB RO A -y oropy 2,

met hoxybenzhsnydeycldprbpanedarbokmaide; 6, 7-tri met hyl - | Hi m dazo[ 4, 5-c] pyridin- |
-yl )ethyl]-4-_ nethoxybenzam de; N szcgé- amno-2,6, 7-trimethyl-1 )

H i ni dazo[ 4V-[B(CPmRd-40n-TuRath s Hyipigzolfer -e Mypn] wbHPrepy- drdaphthgnidep R

*) - NH[2- (4@ PO 2 tr s I i i di -yl )ethyl]-2-
ohenyCoycl oot spaagith 18, hIRA- Al G R pynafbl PYE Ry 3. Y1) et

N- [ 2- ( 4- ami{trifhdr&indthyNbaebinyde; | H- i m dazo[ 4, 5-c] pyri din-1-yl )ethyl ] - 2-

N 2- L e Aot PGt 1 R ERAY L Fpitazelt -eloariar | DRI fot hyl ] - 2- napht ha
mde; N[ 2no{fhrAdthtfyBbdzdmtdd; met hyl -1 Hi m dazo[ 4, 5-c] pyridin-1-yl)ethyl]-3-
(trifluoromethyl)benzam de; N-[2-(4-am no-2,6,7-trinethyl -
| H i i dazo[¥[B{4ppyno-267-timdthdt Wydithidazo[4,5-c]pyridin-1-yl)propyl]-4-
15 (trifluoromethoxy)benzamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-
yllpropyl} cyclopropanecarboxamide;
N-{3- [4-amino—z-(cthoxymethyl)—6,7-dimethyl—1H—imidazo[4,5-c]pyridin- 1-
yljpropyl}pentanamide;

20 N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-
yllpropyl}benzamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yllpropyl}cyclohexanecarboxamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]propy}}-2-

25 phenylacetamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]propy}} -4-
fluorobenzamide;

N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl]propyl}-2-
thien-2-ylacetamide;

30 N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo{4,5-c]pyridin-1-yl]propyl}-4-

cyanobenzamide;
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(trifluoronethyl)benzam de; 20

N-[2-(4-am no-2,6, 7-trinmethyl -1 Himdazo[4,5-c]pyridin-1l-yl)ethyl]-4-

trlfluoronethoxy)benzani de; 2- { [2-(4-amino-2,6,7-tri nethyl- 70 MAY 2006

H-i m dazo[ 4, 5-c] pyridin-1 -yl)ethyl] am no) -2-oxoethyl acetate;
2-(4-amno-2,6,7-trinmethyl -1 Himdazo[ 4, 5-c] pyridin- |

-yl)ethyl]-1, 3- benzod| oxol e-5- 25 carboxam de; nethyl

4 ({

am n

m E)}? f:gr %ﬁ) %@ﬁiﬁ%%k%tho g%(g § #dHBetgy 91[71 P?da%kﬁy §1H pyndm l—ylﬁ)rg]%'tlpgl ]

nmet hyl -1 I—bfyaﬁ}[bg@,m{rﬂdé c]pyrdin-1 -y])ethyl]adamantan e-1 - car boxam de; 30
N {4-[4-am no- 2- (et hoxynet hyl 7methy|-||—|-|mdazoki1 C]pl’ldl

yl ] butyl }c%%ﬁcﬂr@ﬁme%wtb@mm gh-610dimethyIMaY-1mixas o pyrl n-1-yl] propyl} -3-

{4-[ 4-am n&?é }ergip éhyl) 7-met hyl -1 Hi m dazo[ 4, 5-c] pyridin-1- yljbutyl}
benzam de; M ‘8?’ am no- 2- (et hoxynet hyl ) -7-nmethyl -1 H i m dazo

[ 4, 5- 8] pyr Nd{3apd- amM']o}Il(léthﬁyrﬁMﬁﬁfQ@?(—dﬁﬂaﬁj’rlbmaﬁildi&c[455 -c]pyridin-1- yl]prOpyl} -3-
N-{4-[4-am no 2- (et hoxynet hyl )-7-methyl -1 H i m dazo[ 4, 5-c] pyridin-I-yl]butyl}
- 2- phenyl BEEox amtxa

T or oBeh: &%@W{E&?%*%agﬂ’@ e A e SR ng%'}

[ 4, 5- c] pyr hdihox by zpbadey | -2-thien- 10 2-yl acetani de N-
4-[ 4- 2-(eth th t hyl -1 H d
ﬁ 4- [ CygnmoB&n%[(ﬁea@?ﬁ(q{gn%ethgxymeth% y dlmeth}I/mH—a]an? azo%4 5°c gyrﬂd?rll-l y]]pro;]ylf} 6-

{4-[4pam nQﬁIgrcfn‘?%d?%ﬂﬁ hyl) -7-met hyl -1 Hi m dazo[ 4, 5-e] pyri di n-1-yl ] butyl}
-3- cyanobenzam \5

{ 4- [ 4- am nOLR:ZIRNEKPri8t duyinp- Z(e’rha:bdyyx’ne—tlhﬂ by diamtif - 157-cthplazofdi, Relpyridin-1-

|-yl butyi b]]propgln o %Lgnyq 6}:li]c‘;iprpoparie:c:arboxaumde
N-{3-[4-amino-2-{ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-1-yljpropyl}-2-
(benzyloxy)acetamide;

15 N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl]propyl}-2-
naphthamide;

N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-clpyridin-1-yl]propyl}-3-
{trifluoromethyi)benzamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl- 1 H-imidazo[4,5-c]pyridin-1-y]]propyl}-4-

20 (trifluoromethyl)benzamide;

N-{3-[4-amino-2-(ethoxymethyl)-6,7-dimethyl-1 A-imidazo{4,5-c]pyridin-1-yl}propyl} -4-
(trifluoromethoxy)benzamide; |
N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-cJpyridin- 1-
yl)ethyllcyclopropanecarboxamide;

25 N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo{4,5-c]pyridin-1-yl)ethyl }pentanamide;
N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-yl)ethyl |benzamide;
N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-
yhethyl]cyclohexanecarboxamide;

N-[2-(4-amino-2,6,7-trimethyl- 1 H-imidazo[4,5-c]pyridin-1-yljethyl]-2-phenylacetamide;

30 N-[2-(4-amino-2,6,7-trimethyl-1H-1imidazo[4,5-c]pyridin-1-yl)ethyl]-4-fluorobenzamide;
N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-¢]pyndin-1 -yl)ethyl]-'2-thien-2-

ylacetamide;
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N-
{4-[ 4-am no- 2- (et hoxynet hyl ) -7-net hyl -1 H i m dazo[ 4, 5-c] pyri di n- 1- %/ ]Mbut,zgl }-3
- met hoxybenzanm de; N 0°MAY

{ 4-[ 4- ami no- 2- (et hoxynet hyi ) - 7-net hyl - 1Hi mi dazo[ 4, 5-c] pyri di n- 1-y1] but yl }
-4- 20 met hoxybenzam de; N

{4-] 4- am no- 2- (ethoxyrrethyl) 7-met hyl -1 Hi mi dazo[ 4, 5-c] pyridin-1-yl ] butyl}

-6- chl

Lo R R P TRl e Mgl -4 ey Sy amobenaamidsy.

- 2- phenyl CWe ZO@L%BEE@WQQW 8H-ghid¥o |£-4 ,5-c]pyridin-1- gl)ethy]] -3- cyanobenzarnlde
{4-[4-am no-2- (et hoxynet hyi ) - 7- nmet hy| - I m dazo[ 4 ]I’Idln -yl ] butyl}-2

- (benzyl Xy @cninat 216,7-tNmethy!- 1H—1m1dazo 4,5- c]pyrldm-l -yhethy

{4-[4-amn hyl)-7-met hyl -1 Himdazo[ 4, 5-c] pyridin-1-yl]butyl}
- 2- napht hgl?ﬁgnalep%ﬂﬂpn%ﬂ”ﬁ%4 am no- 2- (et hoxynet hyl ) - 7-nmet hyl -1

H-i m dazo[ Afrrfz @] pyinbd, 67Lmyﬁe]ub,u11y1 Imiddzo[3G-£TphtifiinunyDemitly3-) benzam de; N
{4-[4-am no- (ethoxynet hyl)-7-nmet hyl -1

Him dazo[meﬁ'l%‘]}’]éwziamlﬁﬁ 1-yl]1butyl}-4- (tri fluoronethyl)benzam de; 108 3 0

MAY 1006 A
[f 161)? r‘he”t hmmethlylrrle}{ hm1da_ZL?—u-4i ]851%1[114 gl) TIB;JH din-1-yl]butyl }4-
d

{4-[ 4- am no-
(trlfluoromedtdthyﬁziaﬁndam e; net hyI 6- ({

4-[ 4- t h I hyl -1 H |- vyl I
am[ no)a m6n8yoﬂ2e&aﬁgxyg2€ %gym)rlieth);lnl?'}—lr%édazo[cll5mc]?3£§r2181n-1 yl)el]hg'}/]rI din- ylTbutyl)

N-{4—1[)4 am.pe: &»g&{nlagﬁaé nmet hyl ) - 7-met hyl - 1H- i m dazo[ 4, 5-c] pyri di n- 1-yl } but yl
}-1, 3- benzo I oxol e-5-car boxam de; et hyl

4- [({4 [4 athbR‘Z)—J(fdQKéaapmbnyﬂ V-tiimettyhy H-intdaan 45zdpidind} phethgi]2- | -

yl ] but yl 2 r bon nzoat.e;
N-{4-[ 4- arrpaﬂlﬂb’g e ‘l‘rﬁ%‘%’mﬁeﬂet hy]-1Hi midazo[4,5-c]pyridin- | - 10
yl]1butyl}a Aol 2, 6 IR IS -im b AL ORIV )Ethndr-methyl -1 Him

i dazo[ 4, 5-c]pyridin-4-am ne;

2- (et hoxynﬁlqﬁyymxﬁ)avetdm@bhyl 1- (2-piperidin-4-ylethyl)-1Himi
dazo[lg' 5- C}VpPQr 4 ammo42 687 t1'1me’thyl 1H-imidazo[4,5-c]pyridin-1-yl)ethyl]-2-naphthamide;
N-[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-c]pyridin-1-ylethyl]-3~

(trifluoromethyl)benzamide;
N-[2-(4-amino-2,6,7-trimethyl-14-imidazo[4,5-c]pyridin-1-yl)ethyl}-4-
(trifluoromethyl)benzamide;

20 N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin- 1-yl)ethyl]-4-
(trifluoromethoxy)benzamide;
2-{[2-(4-amino-2,6,7-trimethyl-1/-1midazo[4,5-¢]pyridin-1-ylethyl]amino } -2-oxoethyl
acetate;

N-[2-(4-amino-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin- 1-yDethyl]-1,3-benzodioxole-5-

25 carboxamide;
methyl 4-({[2-(4-amino-2,6,7-trimethyl-1H-imidazo[4,5-¢]pyridin-1-
yl)ethyllamino} carbonyl)benzoate;
N-[2-(4-amino-2,6,7-trimethyl-14-imidazo{4,5-c]pyridin-1-yl)ethyl Jadamantane-1-
carboxamide;

30 N-{4-[4-amino-2-(ethoxymethyl)-7-methyl- 1 H-imidazo[4,5-c]pyrdin-1-

ylibutyl}cyclopropanecarboxamide;
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| -[2-(1-benzyl pi peridin-4-yl)ethyl]-2-(ethoxynethyl)-6,7-di nethyl-1Hi m dazo
[4,5- 15 c]pyridin-4-am ne;

1- (3-ami nopropyl )-2,6,7-trimethyl -1 Hini dazo[ 4, 5-c] pyridi n-4-am ne; 0 MAY 2006
1- (3-am nopropyl)-2- (et hoxynmethyl)-6, 7-dimethy]-1Himid azo[4,5-c]pyrid

I n-4-am ne; |

-(2-am noethyl)-2,6,7-trimethyl -1 Himdazo[ 4, 5-c] pyridin-4-am ne;

1- (4-am nobu - 2- (ef haxymet hyl) - 6- et - s

[H 1 m Ga o B LA FBT e SBORIR) TGRS H-imidazol,5-clpyridin-1-

]-(4-am noﬁ%m Bbéndagtiboxynet hyl ) - 7-net hyl -1 H-i m dazo[ 4, 5- c] pyri di n- 4-ami ne;
or a pharnaceuti'cally acceptable salt thereof 12. A pharnmaceuti cal

conposi t i oN- delfpamumion?y (ahaxymmetpd ) iroethyly 1 BifradazolbSw ndf a conpound or
salt of ong I n %ﬁgﬁ)i nation with a pharmaceutically acceptable

f. ¢l ai 1-11
Y]‘(i‘éyﬁﬂgﬁﬁﬁ?ﬁ?ﬁ%céﬁ‘i’?"é %omposi tion according to claim12 for

25 carri er”

i nducg ng  CNT QK[ NSmindl DRSNS EBY)-7-AEh 3P HBinida38| 4, 9-c Jfyridhias CRRsiy T, cal
conposi tion accordi r_lg@to cllaim12 for treating a viral disease in  an
ani mal . 10ghedytacklamid®06 15, A phar maceutical conposition according to claim

Formi a (1) P RaReB oy ST A gy BN o LA TR R PR Bt ed

fromthe gnesevepnsiigsi ng of -hydrogen; -alkyl; -alkenyl; 15 -aryl;

-substituted aryl; -heteroaryl; -substituted heteroaryl; -alkyl-0Oalkyl;
N-{4-[4-amino-2-(ethox ymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-ylJbutyl}-2-thien-

10 2-ylacetamide;

N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl]butyl}-4-
cyanobenzamide;
N-{4-[4-amino-2-(ethox ymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-
cyanobenzamide;

15 N-{4-[4-amino-2-(ethox ymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-
phenylpropanamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-
methoxybenzamide;

N-{4-[4-amino-2-(ethox ymethyl)-7-methyl-1H-imidazo{4,5-c]pyridin-1-yl]butyl}-4-

20 methoxybenzamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl}-6-
chloronicotinamide; 5
(1R*2R*)-N-{4-[4-amino-2-(ethoxymethy!)-7-methyl-1H-imidazo[4,5-c]pyridin-1-
yl]butyl}-2-phenylcyclopropanecarboxamide;

25 N-{4-{4-amino-2-(ethoxymethyl)-7-methyl-1H4-1midazo[4,5-c]pyridin-1-yl]butyl}-2-
{(benzyloxy)acetamide;

N-{4-]4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-¢]pyridin-1-yl]butyl}-2-
naphthamide;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-yl]butyl}-3-

30 (trifluoromethyl)benzamide;

N-{4-[4-amino-2-(ethox ymethyl)-7-methyl- 1 H-imidazo[4,5-c]pyridin-1-yl]butyl} -4-

(trifluoromethyl)benzamide;
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20 -al kyl -S-al kyl; -alkyl-0-aryl; -alkyl-S-aryl: -alkyl-O alkenyl;

-al kyl -S- al kenyl; and 25 -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of -OH 110 3 03NMAY/ %6
-hal ogen; -N(R6)2; -CON(R6)2; 5 10 15 20 25 30 -CS-N(R6)2; -S02-N(R6) 2;

-NR6-CO-C, .10 allryl; -NR6-CS-C,-10 alkyl; -NR6- S02-C,-,0 alkyl;
-COC1L.10 alkyl; -COO0-C,.,0 alkyl; -N3; -aryl; -substituted aryl;
-heteroaryl; -substituted heteroaryl; |,

N-{4-[4-amino-2-(cthoxymethyl)-7-methyl- 1 H-imidazo[4,3-c]pyridin-1-yl]butyl}-4-
(trifluoromethoxy)benzamide;
methyl 6-({4-[4-amino-2-{ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-
ylJbutyl} amino)-6-oxohexanoate;
5 N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo[4,5-c]pyridin-1-yljbutyl}-1,3-

benzodioxole-5-carboxamide;
methyl 4-[({4-[4-amino-2-(ethoxymethy!)-7-methyl-1 H-imidazo[4,5-c]pyridin-1-
yl]butyl}amino)carbonylibenzoate;
N-{4-[4-amino-2-(ethoxymethyl)-7-methyl-1H-imidazo{4,5-c]pyridin-1-

10 yl]butyl}adamantane-1-carboxamide;
1-(4-aminobutyl)-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine;
2-(ethoxymethyl)-6,7-dimethyl-1-(2-piperidin-4-ylethyl)- 1 F-imidazo[4,5-¢]pyridin-4-
aniine;
1-[2-(1-benzylpiperidin-4-yl)ethyl]-2-(ethoxymethyl)-6,7-dimethyl-1 H-imidazo[4,5-

15 cJpyridin-4-amine;
1-(3-amincpropyl)-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-4-amine;
1-(3-aminopropyl)-2-(ethoxymethyl)-6,7-dirnethyl-1H-imidazo[4,5-¢]pyridin-4-amine;
1-(Z-aminoethyi)-2,6,7-trimethyl-1 H-imidazo[4,5-c]pyridin-4-amine;
1-(4-aminobutyl)-2-(ethoxymethyi)-6-methyl-1 H-imidazo[4,5-¢]pyridin-4-amine; and

20 1-(4-aminobutyl)-2-(ethoxymethy!)-7-methyl-1H-imidazo[4,5-¢c]pyridin-4-amine;

or a pharmaceutically acceptable salt thereof.
12. A pharmaceutical composition comprising a therapeutically effective amount of a
compound or salt of one of claims 1-11 in combination with a pharmaceutically acceptable

25 carrier,

13. A pharmaceutical composition according to claim 12 for inducing cytokine

biosynthesis in an animal,

30 14, A pharmaceutical composition according to claim 12 for treating & viral disease in

an animal,
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-heterocyclyl; -substituted heterocyclyl; -COaryl; -CO (substituted
aryl); -CO heteroaryl; and -CO (substituted heteroaryl); R3 and R4 are

i ndependently selected fromthe group consisting of hydrogen, al E I,

al kenyl, hal ogen, al koxy, am no, al kylam no, dial kylam no and al ﬁ?ﬂ%?@fiﬁ R5
is C.io alkyl, or RS can join wth Xto forma ring that contains one or
two hetero atons; each R6 is independently Hor C,.,0 alkyl; or a
pharmaceutically acceptable salt thereof. 111

15. A pharmaceutical composition according to claim 12 for treating a neoplastic

disease in an animal.

5 16. A compound of the formula (JI):

N
N™ ™=
PRa
Rg N
X
R I
Y NH
R/
(D
10 wherein: X is alkylene or alkenylene;

R; is selected from the group consisting of:
<hydrogen,
-atkyl;
-alkenyl;
15 -aryl;
-substituted aryl,
-heteroaryl;
-substituted heteroaryi;
-alkyl-O-alkyl;
20 -alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl:
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
25 | -alky] or alkenyl substituted by one or more substituents selected
from the group consisﬁng of:
-OH;

110



10

15

20

25

30

3 0 MAY 7006

-halogen;

N(Re)a;

-CO-NRg)z;

-CS-N(Rg)a;
-S0-N(Rg)z;
-NRs-CO-Cy.yp alkeyl;
-NRg-C8-Cy.1g alkyl;
-NRg- SO2-Cyyg alkyl;
-CO-Cy.yp alkyl;
-CO-0-Cy.1p alkyl;

Nj; o

-aryl;

-substituted aryl;
-heteroaryl;

-substituted heteroaryi; -
-heterocyclyl;
-substituted heterocyclyl;
-CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl; and
-CO-(substituted hetercaryl);

R;3 and R, are independently selected from the group consisting of
hydrogen, alkyl, alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and
alkylthio;

Rs is Cy.palkyl, or Rs can join with X to form a ring that contains one or

two hetero atoms;

each R is independently H or Cj.yq alkyl;

or a pharmaceutically acceptabie salt thereof.
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