;grstuve3e;. ;+,6T "W 02146194 Substituted I m dazopyridines Field of th@
g~

Invention p. This invention relate i yri di ne conpounds that ha
substitutwed @nsdg functionality at memmmﬁm'mgn and t o pgharsopgeus i cal
conpositions containing such conmpounds *ISA%S urtner aspect of this invention
relates to the use of these conpounds as fmunonodul ators, for induci ng

cyt oki ne bi osynthesis in ani nalSubsituted Ihiddwpirig@atsent of di seases,

i ncluding viral and neopl astic diseases. 10 Backeround of the Invention The
first reliable report on the 1H i m dazo[ 4, 5-c]quinoline ring system
Backman et afijeld ofthXienfiglem 15, 127S-1284 (1950) describes the synthesis
., of 1-(6-methoxy-8quinol 1 nyl)-2-nethyl -1H i m dazo[ 4, 5- c] qui nol i ne for

possi bl e use as aHhisiveniian silates to imidazepyrding conmgnadsdbas Revesubsiijuiedamise of

vari ous gSubsg,l b LAz [ j s e For

» exanpl e,” Jai frllllnz;ét;an gﬁw%&]hh mﬁ@g’ﬁ&g\&gﬁo(ﬂﬂ%ggmcgl;&%g?%@é5@8{3{;‘}% c(!,"si zed the
conpound 1- [ con{ppupdsp ey fugther)aspeat/of]this ventionaelatesitoshe)squf thesd compaunda apossi bl e
anti convul s ' : . . . ¢ Abs.
5, 04362 ( Hthofhihe KAHLAE SAEGH bioghRs AR sflinthe mestliillr 0%,
Berenyi et adiseases, ineluding viralland n@iplastic di®aset537- 1540 ( 1981 ), have reported
certain 2-oxoi mdazo[ 4, 5c]quinolines. Certain 1H :

i m dazo[ 4, 5-c] qui nolin-4-am nes and 1- and 2-substituted derivatives ~i 25
30 therigof vBackgraindrofitleIndedtipnpbe useful as antiviral agents,

bronchodi | at ors d J n dul atars., These e, described in, inter alia,
U S Patent Nos. Wedisy ruble repopdn the it ﬁ%&é‘fh}““@ﬁ%‘?‘}%&?mﬁ?‘fg‘@{%?b;

5, 346, 905; agdl. 3. 380 ChéM, 191179128M119%50) @dseritied GRIspRhetisast 16 ntibxPI8-

ref erence. Substlj t ut.ed F1\)51 II;F‘I dazopyri di ne- 4- am ne, conpounds  useful as

i mune r espoH¥lingiZrmeshyl- Lif-amidazol4.3-plguinpline fps Rosablauss asan ptimaanialos

5,446, 153; Saedfid Sub&quétng, ssmidsts Qﬁ?aﬁoﬂ_mbﬁﬁlﬁp@m%dgfo‘{ﬁslc?&ﬂndlﬂ& wese
patents do not have am ne containing substitution at the 1- position.
Certain31 H riemrtfdﬂpuqxam}eq{ﬁlmmam.gkm 1{ e 8% d 96 athesigaditbtrani de,
and urea fu A { AL Ak S kil . 1 i Publ i cati ons
W0 00; 7o505, APIA LI ﬁ?'ﬁ%&ﬁ%“%?%ﬁ%ﬁ&s JeriirS bl on sco1s
Despit e t hesanticeryalsant@and cadiovasedlarsigento ifrouBatenaviehal., Lthemy Abs. 86, 94863 nmune
response nodj,h+Ar ' ofelgl NI 0] 1 : t have the
i 1Ty to o fape iShEd il 2005 Ol SRTRUAER o)

bi osynt hesi sHeterogydhie (Chamc h ih537E540 SLASITR hyveatpdrted cénmirerbkaimiddéo[sve found a
new cl ags ofc C@%P%st that are useful in inducing cytokine biosynthesis in
ani mal s. ACC(']F I ngq Y, this invention provides imdazopyridi ne-4-am ne
conpounds that haSestaim IF+hsitlazo#, B elqainblired-bnives aohikland R-sabstituiel derivfitves t i on.

Th ds_which b f to..b f i nd t oki
oi asynt hesi TP TP R4y FLbr REPAT LR Seqmis PReiges abbed i n mor e

detail i~:frimminomodlatots )These apsdekeited s intddd2iaNU S, Phtét NS8, 4;689]938; R4 N~YR/
Z-R-5 (1) 4,698,348; 4,929,624, 5,037,986, 5,268,376; 5,346,905; and 5,389,640, all of which are
25 incorporated herein by reference.

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

30 and urea functionality at the 1-position are described in PCT Publications WO 00/76505,

WO 00/76518 and WO 00/76519.
T
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15 wherein X, Y, Z, R, RZ, R3, R4) and RS are as defined herein.
conpounds of Fornmula (1) are useful as inmmune response nodifiers
t hei r abiWigag/db®4i Nduce cyt oki ne bi osynt hesi s and ot herw eTnidulese t he

i mrune response when adm ni stered to ani nals.

usef ul

in the treatnent of a variety of conditions such as viral

The
due to

Thi s makes the conpounds

di seases

and tunors that aPespiteshmse sicens discowstiedvicompymes ot arausefid as immume resspsrp;ens e.

The inventi on. f es., har ica t| o s.con
i Mune response n%%%ereo{%g cc?%n%‘ JEdas 051?1(5’% ‘#fot%’grﬂg tryﬁ‘b 8
bi osynt hesi s ilmmuareaponss by induetddn afgytakivé biabyniirtie 6i d»tbe’t mdahzadilsnﬁnl mal and/ or

treating a neoplastic disease in an ani mal

gt.he
e

by adm nistering a corrpound of

Formula (I) to the animal. 25 In addition, the invention provides nethods

of synt hgsi zi & of esisonof the invention and internedi at es
the synthesis o ese ounds 02/ 46194 PCT/ USQ1/ 46915
Descriution of th %?H"ingﬁ“ﬂg °Hésrﬂf°8?18?imé%ﬂhﬁ ake usefyl inyinducingfytinen at

useful in
Det ai | ed

certain CO”DQ#BW!&hésMH%ﬂm&Yst Qo BGinBlyPB¥ I RARbFprBRdeSTRHaLpyHERe 4THRAS

response in aninmals. Such conpounds are represented by Fornula (1)

bel ow 5

Rz R R/ ~~~Y- compoungs fhay h%éﬁ@z‘?Sﬁm%duagmzﬁ fugqtiopdity,pt thg esjtiann dhe gompounds -

-CS-,

each

or -SOy ar yI
heter ocycl yl Whé‘:haxf'vé békntl&ﬂﬁﬁ o b%wgfc\)ﬂ gxd\iécéegg ?ﬂ\é%krne Blofs%ﬁv\?léfs%@ dehﬁ%ﬂ)p

unsubst 1@ ut edopnula Gbswhwhﬂ@ éelscnyeddn gopy dqtﬁﬂrteﬁ@ufmwtadans & fpli@eependent ly
sel ected ftomthe group consisting of: I 5 -all yl; -alkenyl; -aryl;

-heteroaryl;
-O(alkyl)o. ~-aryl; -O(alkyl)o ~-
25 -CO0H;, -COOallyl; -COallyl; 3
-S(0Oo.a-(alkyl)o.t-aryl; -S(Oo. N~
-S(Oo.~(allyl)o.~heterocyclyl;
-(alkyl)o.,-NRs-CO O al kyl; . -
“yl)o_ ~-NRs-CO-aryl; -(alkyl)o_

-(all

~-N(Rs) 2
-NRs- CO- al kyl ;
-NR%CO heteroaryl; 10 - N3;

Ry

%t het eroaryl ;

MN~y—2z-rR,
R5

ty

15 wherein X, Y, Z, R, Rz, R3, Ry and R; are as defined herein.

-heterocyclyl; 20 . -substituted cycl oaI lyl; -Oal kyl ;
groaryl; -O (al kyl)o.~-heterocyclyl;
02/ 4619:1 -S(Oo_z -al kyl;

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

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

20 in the immune response.

The invention further provides pharmaceutical compositions containing the

immune response modifying compounds, and methods of inducing cytokine biosynthesis

in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in

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

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

invention and intermediates useful in the synthesis of these compounds.



-hal ogen; -haloall yl; ' -hal oal koxy; -CO haloallyl; 15 -CO hal oal koxy;
-NOz PCT/ USQOL/ 46915 -CN;, -OH, -SH;, and in the case of alkyl, al kenyl, and
het er ocyc{y 92/48192; 20 RZ is selected fromthe group consi $idrngkopkéo1s
- hydrogen; -alkyl; -alkenyl; 25 -alkyl-OGallyl; -allyl-S-alkyl;
-al kyl-O-aryl; -alkyl-S-aryl; -allyl-O alkenyl; 30 -al kyl-S- al kenyl; and
-allyl or al kﬁwileﬁﬂé&%hg fiod 8CthP Ynvaflopr Nore substituents selected fromthe
group consisting o 5 10 15 PCT/ USOL/ 46915 - OH;
~hal ogen; - N( Rs) z Ascrgntiores) earlier, e hovefound thaﬁseﬂmm@myqundm@!@@mhm ) o
al kyl; - NRs- G§05Cf‘n Kyl

-CO0-C .io allyl theé-?s ﬁ{dw(glfy;ﬁ%?gﬁ%sgﬁVF%@'Jﬁg#er%lgg% l'y gun(asc%ljearyl and

- CO- het er oar yteprewyteérbalmed% €) beldwpendent |y sel ected from.the group
consi sting of alkyl, alkenyl) hal ogen, alko~y, am no, alkylam no,
di allyl am no and al kyI thio; and 20 each R5 is independently Hor G _io
al kyl ; or a pharmaceutically acceptabl salt thereof. Preparation of the
Corrpounds Conpounds of the inventionican %—rprepar ed according to Reaction

a

Schenme | 25 where R, Rz) R3, R4, RS, nd Z are as defined above, Bn
is benzyl and R is alkyl of one t Ben atons, perfluoroal kyl of
one to four carbon atons, phenyg | substituted by hal ogen or al kyl
of one to four carbon atonms. In of Reaction Scheme | a
3-nitropyridine-2, 4-di sul fonate of szrrrul X is reacted with an am ne of
Formula R--Z-1'- N(Rs) X-NHz to provi dé a/3 My+074R 30

am nopyri di ne-2-sul fonate of Fornula 3tIR. Due to t hke presence of two

sul fonate groups that could in principle %e di spl aced, the reaction may
provide a m hture of products that can begnreadily separated using
conventional techniques such as col umm chromatography. r 5 W O 02/ 46194
PCT/ USCOL/ 46915 '

wherein X is alkylene or alkenylene;
10 Y is -CO-, -CS~, or ~S0O»—;
Z is a bond, -O—, -S-, or -NRs~—;
R; is aryl, heteroaryl, heterocyclyl, C,_5 alkyl or
Ca.z0 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of*
15 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
~heterocyclyl;
20 ~ -substituted cycloalkyl;
-O-alkyl;
-O-(alkyl)o.i-aryl;
-O-(alkyl)o.j-heteroaryl;
-O-(atkyl)p.;-heterocyclyl;
25 -COOH;
-CO-O-alkyl;
~CO-alkyl;



- carried out by conbining a

The reaction is preferably carned out by adding the amne to a solution of

a conpound of Fornmula X in a suitable solvent such as dichl oronethane in

the preseqgrobiaa tertiary am ne such as triethylam ne. Apdingsesdédionat e

group is arelatively facile | eaving group, the reaction can be run at a

reduced tenperature (0C) in order to decrease the anount of 5 undesired

2-am nated and 2, 4-di am nat.g@)s] -diyRr oduct s.

3-Ni tropyridine-2, 4-di sul fonat es ?e known and can be readily prepared

tlgsit ngt krl\llg\/\/nSSzzghitSi?)c mét Pga@’)(’?_é@kﬂ&‘-w?&”%e% hLi ndst olm et t al . (Z;J S];

at en . 5, : an S(O)ef REIRNGS Shefekdapy; t herein. In step 0!

Reaction Scheme | a 3-ni tro-(él-)g'njiqngg%ﬁi di ne-2-sul fonate of Fornmula Xl is

rzeg_c'ltoed vv: th di bgnz_y![ ani ne -8@)prdalky -lée;efolcé’dzl; T N _

- di benzyl am no- 3-ni tropyri_ - e o0 ormul a : e reaction is
! %g%hﬁg{%%’ Formul a XI, dibenzylanmine, and a

tertiary am ne such as tri efaliglanrNRe-GhOsaalkylnert sol vent .such as benzene,

t ol uene or xylene and heati_ hesreSH Ip g m xture. In step (3) of

Reaction Schene | the niprp&gP@ﬁbNg{f%ﬁgm’ _

2-di benzyl am no- 3ni t r opyi ~i-thlld)d.+-dNilis1@O0-afyl;Fornul a : Cll1 is reduced to

an~am no group. The reducti 1S ferably carried out using N B~ which

is generated in situ from s‘gag‘ff[‘}ﬁr%’i\’%é?e‘ie‘a%‘ygnd ni ckel chloride hydrate in

met hanoli¢ The reaction is pNgferably carried out at anbient tenperature. In

step (4) of Reaction Schene I1 a 2-di benzyl am nopyri di ne- 3, 4-di am ne of

Formula X 11 is reacted wi tP!%Barboxylic acid or an equival ent thereof to

provide a 4 20 di benzyl am ngaldalkyli M dazo[ 4, 5-c] pyridine of Formula h'V.

Sui t abl e equivalents to carpoxylic acid include orthoesters and

1, 1- di al koxyal kyl al kanoat e82108¥@¥Ycar boxylic acid or equivalent is sel ected
such that it will provide tpe.ggaiked RZ substitent in a conmpound of

Formul a XV. For exanple, triethyl orthofornmate will provide a conpound
where R25is hydrogen and tr{Ethaaalkeryhoacetate will provide a conmpound
where RZ is nethyl. The 25 tion can be run in the absence of solvent or

in an inert solvent such as t6luene. The reaction is run with sufficient
heating to drive off any al-€dhol or water formed as a byproduct of the
reaction. Optionally a catl gyst such as pyridine hydrochl oride can be
included. Alternatively a conpound of Fornula h'V can be prepared in two
steps by (a) 30 reacring a -S8Hamdne thefcasecofialklyh alkemyll, anid hétemnyddydxohal i de of
formula,R _C(Od or RZC(OBr to provide a conpound of Formula H 'V and then
(b) cyc? zing. In step (4a) the acyl halide is added to a solution of the
diamine in an inert SoRyRRitletediom sheggaipaonsistingef: pyridine or 6 WO

02/ 46194 PCT/ USOL/ 46915 di chl or onet hane. The reaction can be carned out at
anbi ent tenperature. In ste'By‘g'ﬁ@P’the product of step (4a) is heated in an
al coholic solvent in the preikgnce of a base. Preferably the product of step
(4a) is refluxed in ethanol ‘ n H.he presence of an excess of triethylam ne
or heated with nethanolic d a. Alternatively step (4b) can be carned
out by heating 5 the produchi9foslish (4a) in pyridine. |f step (4a) was
carried out in pyridine, step (4b) can be carried out by heating the
reaction mxture after anal'?g’i&"ss'? bcates that step (4a) is conplete. In
S]'E elp; (5) I of X\Ijefact ihog ScherrF_aj gO-farﬂ! ben;;(;l a{rihno- 1H i m dazo[ 4, 5-c] pyri di ne
of Fornmul a , 1S hydrogenol yzed to provide the

4-am no- 1H i m dazoj 4, 5- c] pyelksi-brerydf 10 Fornula |. Preferably the conmpound
of Formula h'V is heated i”—a%cgf-?-ﬁk&gi'd in the presence of palladium

hydr oxi de on carbon. The pro ’phar maceutically acceptable salt

t her eof 3@an be i sol at ed usi-salkytBrallenyli amal nethods. r 7 WO 02/ 46194

" Reaction Scheme | R G=5=0 -91\%}'1 or a%nyltl substituted by one or more substituents selected

-

from the group consisting of’



R3~0 ., 0RM O~-R XR OSSOON~NXxZ -; | RB~NHR4I | NRS Xl Z

PCT/ USO1/ 46915 N(Bn)z N~ Oz --~ | R3 ~ NHR4A | NR5 XI1 | Z, (3) NHz NN ~
y Rz R Iwidoa¥eM@5 | Z, N(Bn)z N~ HRz R3 ~ NHRi NR5 YcvdsoiAis N Bn) z
~(5) ~~N-R/ 2RN3RIXXVI NRSI| Z, N(Bn)z (4a) N~ NHz | R3 ~ NH

RA X XII1 NR6 (4) WO 02/ 4619a PCT/ USCOL/ 46915 Conpounds of the inventi oxi
can be prepared according to ReaoHjon Schene || where R~, R2, R3, R4, RS
and X are as defined above, Bn is benzyl, BOC is tet~tbutoxycarbonyl and W
is Oor S. In step (1) of Reactl’?ﬁngS‘&'herre Il the ami ne protecting groups of
a 1H 5 i mdazo(4, 5-c] pyridine oftN j,rrula XVl are renoved to provide a 1H

I m dazo[ 4, 5c¢) pyri di ne of Fonmul a Preferably a solution of a conpound of
Formula XVI in a suitable sol ventO ENiBF‘)Z’as di chl oronethane is treated with
ri-iflicsacid at ambient tenperagsingrs)ompounds of Fornula XVI can be

- prepared using the synthetic method déscribed in Reaction Scheme I. In step
( 1) a 2, 4-disulfonate of FormP@MRskireacted with an anine of

-NR;s-CO-Cy.yp alkyl;
-NRs-CS-C).10 alkyl;
: -NR;- SO,-C.19 alkyl;

10 -CO-Cy. alkyl;

-CO-0-Cy.10 alkyl;

-Ns;

-aryl;

-heteroaryl;
15 -hetérocyclyl;

-CO-aryl; and

-CO-heteroaryl;

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

20 each Rs is independently H or C,.¢ alkyl;

or a pharmaceutically acceptable salt thereof.

Preparation of the Compounds

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

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



10 formul a BOC- NR5- X-NH2. Steps ?-4 are then carried out as described above
to provide a conmpound of Formula A" VI which is a subgenus of Formula 3~'V.
In step (R@o2@biokkeaction Scheme 1, a 1Him dazo[ 4, 5-c) pypcdioreeée1sor mul a
Il is reacted with an acid chl orlde of formula R~-C(0)Cl or an acid .
anhydride of formula R-C(O OC(O-R to provide a 1H

i m dazo[ 4, 5- qhPYdat6bins ﬂﬁﬂab@ﬂa@%ﬁut@ﬁdﬂ*ﬂ@h@%nh%%ﬂxtﬁﬁ of 8 cénsoubgenus of

Formula |I. The reaction is preferably carried out addi ng_the, acid
chloride or 5@1@1&%@3uswaéletselvan@emﬂsl%ﬂqs?m%th%'eHb@a Repsace A IHAR 11 in a

sui tabl e sol ‘éﬁﬁlﬂxe s%HFJ‘syrﬁét ngam Ohg@f?ééamt@gm@qea%tﬁverylfecﬂeneatvg@ ghigsence of

. a base such as trieth The reaction can be run"at a reduced
t enper at ur e (tiECFaction gan ket atraredusas eemperaiuse (0Gidn prdstiigaiecrapse she amount of

phar maceut i c oy t tional
D e ¢ hackirBEs ?‘9 *@gh? ‘Egggt‘aut"t‘c}ﬁgtgyﬁdeﬁégﬁ“ﬁﬁ 3B, ﬂ‘sﬁw‘j‘ﬁgn di ne
of Fornul a | larg leloweandemilwreddllmprepmdyan@m“mfsylitbtﬂm%hﬂsrs&& exampléi t h an

| sot hi ocyanal G, Blonl QRIS FretNo-£ad 1 AN S iBroddds cited t
é‘] Cil (?\ ?@E Tl & Wﬂnl which is a

I m dazo[ 4, 5- yr| 1=yl ea or thiourea o
subgenus of Fonrru[uastép (ZIbfd{aaaaxntSohane ba pmifoet- abinypscrdnmelals&dﬁnatbyfmm t he

25|socyanat hjo etoaso ut, a ll

in a sui tabl Teeé?f{ Hﬁl%ehtf)gfov at#é??}genﬁ}'lalgm%gﬁgeﬁq}dg’{n%er a k

(OCI) Tg@ pr Q?dblﬁﬁla ol a“hph’@lbﬁmcleﬁirgembdtmyaom&pmglalcempahﬂ of Femedd XEan be

i sol ated using conventional pethods cheme Il, a

1H i ni dazo[ 4,9eapiamingap W‘%F’Hﬂeé“‘fh a8 Sﬁye%‘&'f’%ﬁ' %"3 V§H{1§"§h§ﬁ chl ori de

%f fs ?ro) rmlog( gl)be&(e@ ?@hen@ror ﬁyc}s:wl d‘n?aean@dmlrmdmhd@ nﬁfctufeor mul a 30 y o
~- o provide a i mdazo in ul fonan de o

Formul a XI X whi chIn Sep{33fRpaptinn S?F“’JPE)FWEI“Q“’IW’ ég@t"?éﬂ‘%}“é’ibr ef erably

carried out by RdHAiRG-dniife moflﬂﬂw‘{lﬁ},'r&fu'c&?to% aﬁlmoff?cﬂigc TABRGdéticigs t 0 a

solution of a conpound of Forrmula Il in a /146194 PCT/ USQL/ 46915

sui t abl &5 sol \eeferably carrigd outivsing bk%myblﬁbweemat@dwe sty Bewsedivprboohydade andch as
triethylam n%c@h&l&ﬁ%ﬁé&r% i ABthREo1 ll*ﬂe ﬁ&ctﬁm LTIy T Iytcﬁmeg batdih@bieC) or at

anbi ent tenperature roduct or armaceutically acceptable salt
t her eof can benpemﬂuat ed using convent | onal nmet hods. Reacti on Schene |1

N(Bn)z N V' O XVIi Rs
NS N Nz I‘ﬁﬁ%@g"&%ﬁﬁg é‘%%" ?‘ E‘g)d%(eﬂﬁmﬁa?@%ﬁmﬁ 32 ing o R3 1V
R X 4R5 N~W )Pdrhtla B 1s ieactddiziti\a drboxlic Rid Reanieqiaalpht-ther€df to provide a 4-

20 dibenzylamino-1H-imidazo[4,5-c]pyridine of Formula XV. Suitable equivalents to

carboxylic acid include orthoesters and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid
or equivalent is selected such that it will provide the desired R substituent in 2 compound
of Formula XV. For example, triethyl orthoformate will provide a compound where R is
hydrogen and triethyl orthoacetate will provide a compound where R; is methyl. The

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

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

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

30 reacting a diamine of Formula XIII with an acy! halide of formula R,C(O)Cl or R,C(O)Br

to provide a compound of Formula XIV and then (b) cyclizing. In step (4a) the acyl halide

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



Rs 'S~t XIX O' Conpounds of the invention can be prepared according to

Reaction Schene |1l 10 where R-, R2, R3, R4, RS and 7~, are as defined
above. | nwigeelosl ) of Reaction Schene 111 a | H imdazo[pgtousphRygisdi ne of
Formula Il is reacted with a sulfanoyl chloride of fornmula R -N(RS)S(O ~Cl

to provide a 1H i m dazo(4,5-cJpyridin-1-yl sulfamde of Formula X ~I which

i s a subgenugicfordradthank A The relitdh @4Pbd cdrridddubatlafrdiERYempith@rd. d@st&ﬁﬁﬁwﬁd to a
solution of the conmpound of Formula I] jn a suitable solvent such as

1, 2- di chl or o@tadastoTsieP (4d ispreaiadinae alsohelicsglyentdn the pesence pEe bse-affefreablThe
reaction can e, fdid @tfsteggcltag e ahed it &Rl AltY Ergse E@?famgw&é of ¥fiethylamine

. pharmaceutical I'y accept salt thereof can I sol ated using conventi onal

met hods. 15 ®oheatedvidpmebanplic momousOhltanatinsiystepdAblcan betayried aigby heatidg of
For mul a X3Q red .l i g
i dazo[il(, 5- ?%3’;?‘?‘&?%%‘%@5‘? Byrfal®, ?fs\?m&’f(ﬁp%% %?%ﬁgﬁtﬁ*’ gg’u“’g’éelp?)p GO e in

5 10 situ a bekdraedgyit by heating the redctifominiita after-analpisls indisateg thit stepdéd)iing t he
sul f anoyl Ch%@kQﬁuM‘th an amine of formula R-N(RS)H. In step (1 a) the
reacti on can be*cah~i ed out by adding a solution of sulfuryl chloride in

di chl or onet hane t n sepy6) eftReactionfSchermohpbdibenaylantuoo- itHimidazo[4,6-clgyeidine @ ence

of 1 equival ent qf 4-.(di et hyl am no ridipe.. The, reacti is.preferably
carried out oty 3t bR PR Pl i Snind PR b B ka1 on
is conplete FbﬁmﬂeBCRrbfélthl”yithé tonspoandioft Foralila oive s hbagea\mfamﬁi?acﬁmmm?t AL N FS)
tenperature. In ste b) .a_.so|ution, containi equi val ents o -N(RS)H
and ? equi vaPEREnse ot pﬂﬁkﬁ@%ﬂm‘wdﬁgnﬁﬂbm- chiearedieh s aamaCeyially sPespiable
reaction m xalf BedebOdih bk @Rlated ising conVBMiongBRétheds, i s preferably carried out
at a reduced tenperature (-78C). The product or a pharnaceutically
acceptabl e salt thereof can be isolated using conventional nethods.
Reaction Schenme 11 15 NHZ NH2 N/ N Rz y ~/ N R2j( RB~ NR4 NH Ra x
~N .,0lt B XXR5 ~,S~Cv 1.1 ) {1b) N N~~R2 . RB ~ "X R4 |l Rs XXI O=
i =ORs R~ 11 WO 02/.16194 PCT/ USOL/: 16915 Conpounds of the invention can
be prepared according to Reaction Schene IV where R, RZ, R3, R4, R5, and
J~ are as defined above and BOC is tent-butoxycarbonyl. In step ( 1) of
Reaction Schene |V a 2, 4-di hydroxy-3-nitropyridine of Formula 3tlll is

chl ori nated using conventional chlorinating agents to provide a
2,4-dichloro-3 nitropyridine of Formula X3~I11. Preferably a conpound of
Formula 3:11 is conbined with phosphorous oxychl oride and heated. Many

2, 4-di hydroxy-3-nitropyridines of Formula Il are known and others can be
readily prepared using known synthetic nethods) see for exanple, hindstom
et al., US. Patent No. 5,446,153 and the references cited therein. 10 In
step (2) of Reaction Schene IV a 2,4-dichloro-3-nitropyridine of Fornula
XXIl'l is reacted with an am ne of forrmula BOG NRS-~-NHS to provide a

2-chl oro-3




nitropyridine of Fornmula XXIV. The reaction is preferably carried out by
adding the amne to a solution of a conpound of Forrmula 3iXIll in a
sui t abl e §@ waBiss4such as N, Ndi net hyl f ormam de in the presqi@eusigoisertiary
am ne such as triethylamne. 15 In step (3) of Reaction Schene |V a
2-chloro-3-nitropyridine of Formula XXIV is reacted wth phenol to provide
a 3-nitro-2-phenoxypyridi ne of For mReaetis ¥chdpanol is reacted with sodi um
hydride in a suitable solvent such as diglyme to formthe phenoxi de. The
phenoxide is then reacted at an elevated tenperature with a conpound of
Formul a ?ClzV. 20 In sirep (4) of Reactiom Schene |V a

. 3-ni tro-2-phenoxypyrigligag of Formul a ?Q@é=ics reduced to provide a

3- anmi no- 2- phenoxypyri digie of Fornula ~h'\§. Preferably, theysmsgduction is
carried out using a convenjponal heterogdneoyg hydrogenatign al yst such
. as platinum on carborNorYypal fadi uth on crByh. The fBacti oy Sgh Conveniently
be earned out on a_P ratus in & { | e sol vent _sukh- l_jsopropyl
al cohol or toluene.?25|In ap (5) of *Redcti Schere ¥ a |
3-anino-?-phenoxypyridﬂheobf Rormula X. ~\W8, iX¥ reacted withRg oarboxylic
acid or an equivalent thereof to provide a 4yphenoxy-IH NR

i m dazo[ 4, 5-c] qui nol i ne gf Formul a |V.Suitabl®% equival gots to éarboxylic

acid include orthoesters) and 1,1-dia|§oxyal yl al kanoaf'es. Tqé carboxylic

acid or equivalent is selected such that it sll provide the Qfsired Rz
substituent in a conmpound of Fornula IV. 30 For exanple, neth

orthoformate will provide a conmpound where R¥ is hydrogen and R,ri nmet hyl
orthovalerate will provide a conmpound where RZ is butyl. The reaction can
be run in the absence of solvent or in an inert solvent syctd)as tol uene.
The reaction is run 12 wo oa/a6l19a PCT/USOL/ ~6915 with gufficient heating

to drive off any al cohol or water forned
Optionally a catal yst such as pyridine hy
Alternatively, step {5) can be earned ou
Formula X.1'VI with an acyl halide of f Br and then
(ii1) cyclizing. In part (i) the acyl R N added to ution of a
conmpound of Fornula XXV in an inert sol vent duch as ac® on trwﬁe, pyri di ne
or dichl oronethane. The reaction can be cBrrifed out at anmbRenix t enperature.
In part (ii) the product of part {i) is heat?asin pyri di ne. I@ step (6) of
Reaction Scheme N the BOC group is renmowed f§0n1a conpoxind of (Fbrmula N to
provi de 4-phenoxy-1H i m dazo[ 4, 5-c] qui nol i ne {of Fonnula V. Pré&ferably 10 a
solution of a conmpound of Formula N in a suitable solvent such as

di chl oronet hane is treated with trifluoroacegic acid or/ hydroghloric acid
at a reduced tenperature. In step (7) of Reaction Sch |V aiﬁ

i m dazo[ 4, 5-c] qui noline of Forrmula V is'iEnverted to

g byproduct of the reaction.
hifori de can biBnpcl uded.
ound of

s

NETR reacting
g

- phenoxy- 1H
4- phenoxy- 1H

i m dazo[ 4, 5-c¢] qui nol i n-1-yl ‘sul fonani de of “Mormul a W (#sing the nethod of
step (2c) of Reaction Schenme Il. 15 In step (3) of Reaction Schene |V

4- phenoxy- 1H i m dazo[ 4, 5-c] qui nol i n-1-yl sul fonamde of Fornmula VI is

am nated to provide a 4- Hjno-lH.inidazoﬁwﬁﬁzc]q nol i n1-yl sul f onam de of

Formula ?i I X which is bgenus of, Formada . The reaction can be earned
out by conmbining a co @#RfaLnLLa i thramMmoNi um acetate in a seal ed
tube and heating 01587~ productg armaceutically acceptable salt
t hereof can 20 be isof at ¢d ing convénti nmet hods. 13 WO 02/ 6194
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NWNR~N~NHZ~-N~NO 2R3/ XR3I ~NHR3| ~NHRA NRMA XR4 X IV
R~ XXVI N XXV N5 BOCR5 ~BOC R5 HBQ(', 5 (s) ,, O NNRz R3 X Ra NHV R5

Cl O ~~+ WouNef@s | R3 ~ C R4 XXIII ,, a0 R R3 ~ N X Rpcjusdi/meds' O R~
PCT/ US01/ 46915 CI Ou+ N~ NO | R3 ~ NHR4 X XXIV NRS ~BOC NJ RZ R N X R

XIX4 /N~ ORs OS~ R- The invention also provides novel conpounds useful

as internediat es i@brﬁ;ibencﬁwmﬂaeﬁ\ieﬁﬁ@f cahhbe ﬁ’ed)wadﬂmgfto Redotdh 8chemenese
i nt er nedi at es ﬁ i{ ctural Fornul as escribed in nore detail
bel ow. NHz N ¥ferg 2 RapBy. Fa puds K qze 45@1’?'&99 PVeeln i b@%’l BYsis 8- i nt er nedi at e

conpounds hasyriyBatbéhyl dddw iNd%rs. N\ N
In step (1) of Reaction Scheme II the amine protecting groups of a 14- )

5 imidazo[4,5-c]pyridine of Formula XVI are removed to provide a 1H-imidazo[4,5-
c]pyridine of Formula II. Preferably a solution of a compound of Formula XVI in a
suitable solvent such as dichloromethane is treated with triflic acid at ambient temperature.
Compounds of Formula XVI can be prepared using the synthetic method described in
Reaction Scheme I. In step (1) a 2,4-disulfonate of Formula X is reacted with an amine of

10 formula BOC-NR;s-X-NH;. Steps 2-4 are then carried out as described above to provide a
compound of Formula XVI which is a subgenus of Formula XV.
In step (2a) of Reaction Scheme 11, a 1H-imidazo[4,5-c]pyridine of Formula II is
reacted with an acid chloride of formula Ry-C(O)Cl or an acid anhydride of formula R,-
C(0)OC(0)-R, to provide a 1H-imidazo[4,5-c]pyridin-1-yl amide of Formula XVII which
15 is a subgenus of Formula I. The reaction is preferably carried out by adding the acid
' chloride 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 II, a 1 H-imidazo[4,5-c]pyridine of Formula II is
reacted with an isocyanate of formula R;-N=C=0 or with an isothiocyanate of formula R,-
N=C=S to provide a 1H-imidazo[4,5-c]pyridin-1-yl urea or thiourea of Formula XVIII
which is a subgenus of Formula I. The reaction is preferably carried out by adding the
25 isocyanate or isothiocyanate to a solution of a compound of Formula II in a suitable
solvent such as dichloromethane at a reduced terr{perature (0°C). The product or a
pharmaceutically acceptable salt thereof can be isolated using conventional methods.
In step (2¢) of Reaction Scheme II, a 1 H-imidazo[4,5-c]pyridine of Formula II is
reacted with a sulfonyl chloride of formula R,-S(0);Cl or a sulfonic anhydride of formula
30 R-8(0)208(0)2-R; to provide a 1 H-imidazo[4,5-c]pyridin-1-y! sulfonamide of Formula
XIX which is a subgenus of Formula I. The reaction is preferably carried out by adding

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



/I \~ R RB~~NXRAI NHRS5 (Il') 5 wherein: Xis allylene or al kenyl ene;
RZ is selected fromthe group consisting of: -hydrogen; -alkyl; 10

-al kenyl ; woad2kiglosO- al | yl ; -al kyl -S-al kyl ; -al kyl -O aryl; -pdkydor/ gyl ; 15
-allyl-O al kenyl; -alkyl-S alkenyl; and -al kyl or al kenyl substituted by
one or nore substituents selected fromthe group consisting of: -OH 20

- hal ogen; - N(sﬁiﬁalzle sol @@t SUcRS) dichloxoRetliaSn-the pr&ErceNfRDhsE; sutbas-thildyl&hine~. , 0
al kyl ; - NRS- =0 02/46 94 0~-G-.i0 al kyl:

"0 C-. 0 ol KeTeacEen Binde M rednCEd B sORROY Gt el abicn ismpsiapd The
-heteroaryl ; prhtﬁicﬁémpiﬁhﬁdceutrcm @dbyﬂtabl@@qi th&-@flaﬁﬂ B i9a1at¥d usiddeoRverdibgal R4 are
S ndependentl sg cted fromthe group consisting of alkyl, alkenyl,

hal ogen, al ko‘?‘i; 0%&ni no, al kyl ami no, di al kyl ani no and al kyI t hi o; and each R5
is indepgndently H or C-_io al kyl; or meaffparserGsuti cal ly acceptabl e salt
- thereof. 15 Another class of internediates has the Fornula Ill: ON~ QR3
~NHR4E XN~ BOC (Il'l') 20 wherein: Qis NOZ or NHZ;, :~ is al kylene or
al kenyl ene; R3 and R ~ amng)hdependently selected fromthe group consisting

of al kyl, ' al kenyl, hal al koxy, am nik, al kyl am no, dial kyl am no and
al kyl thi o; and each RS N Eendeqi)l y ~0 alkyl; ' 25 or a
pharmaceutical |y acceptibl, i thereof . 1 \>MQ 02/ 46194 Anot her cl ass of
i nt er medi ates has th&Fo rrul"é\ (rv): O Z \ ~ ~N
R, X R X
/" soc s
XVi Ry [ R,
/Za) J (2b) \(ZC)
NH, NH, NH,
NS N\ NS N\ NN
' _ >'R2 | _ >'Rz | \>-R2
Rs N R; N R N
X X i X
R4 \ R ! R 1
N 0 4 N 4 \II
o R Y L RO Ry A

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

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

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

pharmaceutically acceptable salt thereof can be isolated using conventional methods.

10




R4A NR5 ~BOC 5 (1V) wherein: Y is alkylene or al kenylene; RZ is selected
fromthe group consisting of: -hydrogen; . 10 -al kyl; -al kenyl;

- al kyl - O @ldoslesigual kyl - S-al kyl ; -al kyl-O-aryl; 15 -al kyl - $catidoa/seaal Kyl -

al kenyl; -allryl-S al kenyl; and PCT/US01/ 46915 -al kyl or al kenyl
substituted by one or nore substituents selected fromthe group consi sting
of: 20 -OH -halg - N(Rs) x; CON{RséOg CS-N(RS}2; 25 -SOx-N(Rs)x; 17
WO 02/ d6194 PCT/ @fﬂﬂfémsulfm gigormula X o be Pfemr&ilegﬂﬁstePS&YéPkyl - NRS-

SQzZ-C, ., a alleMn a‘lﬁngazBl?' Sa.?g}‘ljidmelsoff%@ ﬁwwh%uffb&)’&hloﬁdﬁo ge:@l‘aYé in

-heteroaryl -het eroc ryl; and - héteroaryl; R3 and Ra are

i ndependentw asselfmmhlpn@mftﬁwmgp é@pal@cshm(b,)trmgnafheép@noyl ghatisa yyith
hal ogen, ﬁ% &RI iwkgg ppste 1 'tkeyéeéeﬁoﬂeama%édydu&wamn?grad each RS

S mdependent r a pharmaceutically ‘acceptabl e salt
. t her eof. Ans;vthwen otsudfory! elﬁlonqiﬂmrdmmr@n@l@nhasa sofhsionof apempqueyl of Bgmpa IR ~n R~

Sonst st ng BRI EHERS 13w R e HaghinaRE) e KoM FeBY) 1601
-al kenyl ; - cdrdted ountalrkduced termipkmpture-28°QY | Qptiondllyy bfteDtlsraddition is complete the
reaction mixture can be allowed to warm to ambient temperature. In step (1b) a solution
containing 2 equivalents of R;-N(Rs)H and 2 equivalents of triethylamine in
10 dichloromethane is added to the reaction mixture from step (1a). The reaction is
preferably carried out at a reduced temperature (-78°C). The product or a pharmaceutically

acceptable salt thereof can be isolated using conventional methods.

Reaction Scheme II1
15
NH, NH,
NN (12) N
SRIE LR
R3 N R; f}l
R, )'< R )|<
NH
R{ RN 570
I\ XX 0" al
(M
{1b)
NH,
NN
L >R,
R; ?(1
R
4 I}IR&
XXI 0=?=0
ik
R1
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5 -allyl-Saryl; -alkyl-O alkenyl; -alkyl-S alkenyl; and -al kyl or
al kenyl substituted by one or nore substituents selected fromthe group
consi sti ngyoAf246i8d - OH, - hal ogen; N(R5)z; -CO N(R5)z; -CS- Ndtsoi/4dais -
-S0z-N(RS)z; -NR5-CO-C,.10 allyl; -NRS-CS-C~.~0 al kyI -NRS- SOz-C~_, 0
alkyl; -COC .lo alkyl; 20 -COOC, _,0 al) yl; -N3; -aryI -heteroaryl :
-heterocyclyl; 25 -CO-arvld. and. . CO heteroary pendent 'y
selected fromth °’BP‘B‘E}§S %tjéhesﬁngﬁnﬁgjc%nf%eﬁr‘?ﬁefl aﬁﬁoﬁcgaﬂ%‘aqg%%@ﬁem% oxy)
ani no, al kylasfemy, RﬂR@leyRﬁaﬁdﬁOa&msl defirieglabiicaind Bmd?ble@eﬁhblﬂ&cyk:ﬁrbbﬁ}dﬂ)endent Iy
H or C _~o alkyl ceut y..acceptabl e s ere w
. 0 02/ 4619: 1 Anot‘i’férepéf)a&@ g?‘mf’ a:é% ingdiony- hé“ F‘aO%EﬂWWﬁ‘o N\ \~
Rz R3 ~ ~ NXR‘H iNchisrimated sty c\)ﬁ'eﬁtlm élﬂlﬁ%ﬁﬂ@%@ﬁts%ﬁb@iﬂ@a 24- dx&xléﬂ)rBW ene or

al kenyl ene; i s aryl, heteroar het er oc al k or Cz_zO

. al kenyl3, eaBW°B¥“‘\Mﬁ fForayla KM, ng’iffféﬁqlif EIPQEH’QBPX Q{B’ﬂ’nﬂaﬁi}é@ lwmbn@ or nore
substi t uent g;th Bﬂ&pﬁd}@&mxml&ﬂeaﬁa géhtdd MMk DSy &h&ﬁwxﬁﬁﬁﬁfoﬁ%dlﬁbs%ff 10

-aliyl; -aIk -aryl; -heteroaryl; -heterocyclyl -substituted
cycl oal kyl ; ormu HH arel@owmanc}/mﬁersparabwadllymrqpateﬁyslpbknaméwem yl:

-O (al kyl ls; ~
o f( §| Y_ ) ?m)efhh@st @t{(e%b’&laﬁﬁb}.e, %ﬂds‘t%l U@Pgsgtllré‘% féM? 53 ?lc#ﬂ{é refere%:@ 0.

-(al kyI ) 0. ~citedithargiar yl ; - S(O) o ~ -(aI kyl )o_~-heterocyclyl :

) E g: tz O% 19I o N(N@égp é aclf lf?)él)(?tx?n?leb%ﬁ? I@%ﬁ@k@@m 3- §1tropyr1dme of Formula XXIII
-(al kyl)o_, wNS@te@@Mae!n@mmqﬂfonnuM-BOCﬂﬂlsdgéfH tdﬁrovidaladadhlqub -3- - hal oal koxy;
- CO- hal oal l n%gopynd%l% olFoitiu al1< KAv. Tkl%hcnon 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.

15 In step (3) of Reaction Scheme IV a 2-chloro-3-nitropyridine of Formula XXIV i;
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 to form the phenoxide.
The phenoxide is then reacted at an elevated temperature with a compound of Formula
XXav.

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

25 In step (5) of Reaction Scheme IV a 3-amino-2-phenoxypyridine of Formula XXVI
is reacted with a carboxylic acid or an equivalent thereof to provide a 4-phenoxy-14-
imidazo[4,5-c]quinoline of Formula IV. Suitable equivalents to carboxylic acid include
orthoesters, and 1,1-dialkoxyalky! alkanoates. The carboxylic acid or equivalent is
selected such that it will provide the desired R; substituent in a compound of Formula IV.

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

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

12



15 -CN, -OH PCT/US01/46915 -SH, and in the case of al kyl, al kenyl, and
het erocyclyl, oxo; R2 is selected fromthe group consisting of -hydrogen;
20 -al kyl wo @/egswy! ; -al kyl -O-al kyl; -al kyl-S-al kyl; -alkyp -@,ﬁfmk%;%

-al kyl -S-aryl; -alkyl-O alkenyl; -alkyl-S- alkenyl; and - ﬁ: or al kenyl
substituted by one or rmre substituents selected fromthe group consisting

of: 30 -OH -hal 4619a 5 10 -CO N(Rs)z; -CS-N(Rs)z
- Sz- N(Rs) z; “"r}m’g‘g%ﬁt Eea“ %‘i”k‘g‘ﬁ O}fa“ix& ‘Eé%f”atebf‘)av s.a bygpguctgfhe G - t o

all'yl; - CO Geaction. OOﬁJldfMily a vAthdyéPshoh as yﬁ&Mydrchéndé &mbe inclitRler oaryl ;
- heterocycl yl; - and - CO heteroary PCT/ USOL/ 46915 15 R3 and R4

. are i ndependent | \ﬁ él‘ﬁ]%dtepr(é))rﬁa{‘ h%cﬁ'f“?ﬁﬂb‘t bbﬁ)sieécttlnﬁg cgmpeindyaf Formuleeny | )

hal ogen, al kexyi wmm&g ﬁélidlflo?fﬂnﬂﬁ?la RIC@) kYAt B'i“ﬂﬂd ﬂll'eﬁﬁbt Lifing E,f each Rs
IS |ndependentl yl; or a phar eutlca cepfabl e salt

- ther eof 3 20 mﬁ(ﬁﬁwcrléwbﬂws aflqlpé t esqi@twnaufnyompoundloﬁ@mmulamm meinprtef i x

"al k-" are i s and
of cyclic gr%ﬁ%‘g{%ﬁ?‘ﬁéﬁ'%%§@f.{ ﬁﬁ@h cyc tﬁ%@n;h/lfh QF%&F&C%R% é-,%aoiﬁg

speci fi ed, tﬂﬁ@s@e@ﬁmatwmhapaﬂ (i thfnploduci omarce)iadmataimrwndmt h al kenyl
groups containin t r OUPS have t ot al
of up to 10 car bglngtép@réfk%yg? n &ehe }ragl%gleéﬁgc gﬂx 5 (e)%’§‘(':eld ey O&H %‘i/% ic and
preferably Forade&V tqm@eﬂ@hmxyilﬂg:mduzbidrs QQmimmeE\XEdsmiuwv Bxyéﬂalrab@y groups

adammnagl - AgnEBY bt s HRRREG Forru R LS Ybe Ve Sihe HioreRetong Bt 1 ¢ ut e
by one or nufeate&adnthmmacm acidmlhydbﬂgoriwdcid aﬂ@rrédilaécﬂémﬁérﬁluﬁs This is also
true of groups t ﬁgﬁe t.he ref'b{; E | es_ of suitable

hal oal | yi' groups™& ?P@ PoFesHeHAhema gy iy F%Vd%wgﬁml‘*aﬁalqwn@meuomﬁe The
term"aryl" Fsmuls&Us b@fveftéu foRd- Miiﬁ@xyclf'ﬂ Beiayld, 51cﬁ|h%ﬁﬁ-'1fyl SdIRgAmib of ing
systens. Exanpl es_of aréﬁénroups i ncl ude pheny ht h bi phenyl ,

f1 uorenyl arf(?“T‘HEIéﬁIIW"‘B efhod of viep (2s) aftReagtioncSrh /469115 term
"heterqaryl " i ncwg@ﬁsyspﬁ@a&@ §dh9ﬂ§l\®ﬁ-phé §)951¥1'§&£§o[t§%az%]qﬁ9a;nal' 4y at | east

one ring hetero atom (e.g. . Sul ta hetero gr oups” i ncl ude

furyl, thi erflfonapyjdeofyformule iVMﬂ ainngqted tp Qmmeradi-ammo-lﬂrmddﬂzyM 5-d)gwnaie| y
triazol yl, py I I
hi szl Y1 | Do ambemide e Ao W Pubpdn DY AERLK'T, 1RE REGloKonp be

carried out by combining a compound of Formula VI with ammonium acetate in a sealed
tube and heating (~150°C.). The product or a pharmaceutically acceptable salt thereof can

20 be isolated using conventional methods.
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5 pyrimdinyl, benzim dazolyl, quinoxalinyl, benzothiazolyl,

napht hyri di nyl, isoxazolyl, isothiazolyl) purinyl, quinazolinyl, and so on.

" Het er ocywlbyh/seioncl udes non-aromatic rings or ring systenpctthiabhysem ai n at

| east one ring hetero atom(e.g., O S, N) and includes all of the fully

saturated and partially unsaturated derivatives of the above nentioned

het eroaryl groups. Exenplary 10 hetejyocycld roups include pyrrolidinyl,

t et rahydr of uranyl, norpholinyl, thiggﬁg%ﬂékﬁﬁ%ﬂ&upiperidinyI, pi perazi nyl,

t hi azolidinyl, isothiazolidinyl, and i mdazolidinyl. The aryl, heteroaryl,
and heterocyclyl groups n_be unsubstituted or substituted by one or nore

. substituents independent}y Rel ect ed frorff't @ group consi8tifg of al kyl,

al koxy, alkylthio, halg PujhauqalkoN Nigoal kygj t hi q, INogen, nitro,

hydroxy, nercapto, 15 d , carboxy, floogyl, aryt ar , arylthio,

. aryl al koxy, arylallyrfhip, B8teroaryis t e@loar yl oxyR; ro@ryl thio,

het er oaryl al koxy, heteromyylal kylthio, q@ino, aIIyIarrinoR dixal ky! ani no,

het er ocycl yl , heterocx&hoalkyl, alkﬁgﬁarbonyl, alke@%l arbogy!|

al koxycar bonyl , hal oal’kyl car bonyl , oal koxycar bonyl',” al Ryl fBoacar bonyl ,

aryl carbonyl, heteroaryl carbonyl, aryl oxycarbonyl, heteroaryl oxycarbonyl,

aryl t hi ocarbonyl, 20 heteroarylthiocarbonyl, alkanoyl oxy, alkanoylthio,

al kanoyl am no, aryl caronyl oxy, aryl carbonythio, alkylam nosg)fonyl,

al Iyl sul fonyl) arylsuliznyl, het er oaryl sul fonyl, aryl di azi pyl,
a

al kyl sul f onyl am no, ul f onyl am no, al kyl sul f ant no,
al kyl car bonyl am no, yl car bonyl am ryl carbon 1 no,
t eroaryl car bonyl agi no,

aryl al kyl car bonyl am no, h o o

het er oaryl al kycar bonyl ani Nl kyl sulshonyl ari npy. 25 al keny!l sl f onyl am no,
aryl sul fonyl am no, aryl Is&ﬂgony+g;+noﬂ et er bad§l sy Toyfyl"an no,

oN al kyl am n Nha”‘nﬂa 2 NH

het er oar yl al kyl sul f ong}am g
aIkenylaninocarbonylanlnqﬁoaqylaninocar bnyBa 'no, .
aryl al kyl am nocar bonyl am ffo, Njet er oary, i nBgcapbonyl api n®, 4
het er oaryl al | yl ami noc&f bon{ amsor and,)!)&ﬂ1 t hgx@ag&cof K6t gﬁb\)é lyl, Oxo. If
other groups are described as being "substitufed” or "optiénalﬁ 30
substituted”, then t e gfoups can so be substituted by one or nore of

t he above enuneratedgifkstit@bnts. géizéin substituents are generally
preferred. For exanpRe~Apreferred Y ups are 23 WO 02/ 46194

PCT/ USOL/ 46915 - CO - an§l -SQZ-; Z is pfeferably a bondney - NR5 -; and R~
is preferably Gte al kyl X |, ofzysubstitiyed ar nfed RZ groups
include al kyl groups havip —A—Tar at)oRp hylg, ethyl,

propyl, isopropyl, nREUtYT, "Ssec-but W7 WEomdt yl , tyl),

met hoxyet hyl , et hoxymet hyl , Xand cycl opr gpyl ¥ret hyl . R3 and B4 are preferably
methyl. One or nore qQf thesdrreferred ﬂb;mj;@tents iR prnesent, can be
present in the compouhds &% the invefiti oRégSany cofi natRfors? The i nvention
i's inclusive of the conpounds described herei Rin any of tieiR,

phar maceutical ly acceptable forns, including isonmers such as di astereoners
and enantioners, salts, solvates, polynorphs, and the like. In particular,
if a cqnpound i Q._opt.ical l tive, the invention. i.f.ically includes
each og t he conpslélﬂéﬁ'avega%“n%%ot%gﬁé?ssm ?c\%@??unggusreg% 8%"@6%%843?%? lgéh%f t he

. enant i oner ssynitiesis nfshe odrmpmhdCfiFooaulh I.oTiesaintbridedidteghave strvdtiraNHotrgulas

Phar maceuti ¢al npositions of the.invention contain a therapeutically
effective 1§ﬁéﬁgﬁﬁ?“’ e%ﬁ%%ﬁﬁgﬂﬂgg%?wthe i nvention as described above in
conbi nati-on with a pharnmaceutically acceptable carrier. The term"a
therapeutically effective anmount” nmeans an anount of the conpound
sufficient to induce a therapeutic effect, such as cytokine induction,
rantitunor- activity, and/or antiviral activity. Al though the exact anount of
active conmpound used in a
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20 pharmaceutical conposition of the invention will vary according to
factors known to those of skill in the art, such as the physical and
chem cal w@id4is§1Qf the conpound, the nature of the carriepctai@iiédis
i ntended dosing reginen, it is anticipated that the conpositions of the
invention will contain sufficient active ingredient to provide a dose of
about 100 ngll:g_to about 50 nyl kg, preferably about 10 pg/ kg to about 5
ng/ kg, of the coRPpotipg of mtermediats cappauads has kagnwla (IDhe convent i onal dosage
forms may be used) such as tablets, |ozenges, parenteral formulations,
syrups, creans, ointnents, aerosol formulations, transdermal patches,

. transnucosal patches and the |ike. The ounds of the invention can be
adm ni stered as the single therapeutic {n the treatnent reginmen, or
t he conpounds of the invention may be Qﬁred in 30 conbination with

. one another or with other active agent I addi ti onal i nmune
response nodifiers, antivirals, am]:j3 | ONCs, Netc. 24 WO 02/4619: 1
PCT/ USOL/ 46915 The conpounds of the’inventi od( have been shown to induce the
production of certain cyfokines in expemR,rentls performed according to the
tests set forth bel ow. These results indicat®Hhat the conpounds are usef ul
as i mune response nodifiers that can noduRdte the i mmune response in a
nunber of different ways, rendering themuseful in the 5 treatnment of a
vari ety of disorders. Cytokines whose pro@dDcti on may be i nduced by the
adm ni strati on of conmpounds-according to the invention generally include
interferon-a (I FN-a) and/or tunor necrosis factor-a {TNF-a) as well as
certain int @hbeinki Ns X islalkyldag opkéagtenyhose bi osynthesis may be induced by
conpounds of the invention include 1FN-a, TNF-a,1L-1, IL-6, 1L-10 and 10
IL-12, and a vari ety Ris galentsd frap B BTAUR CONGIRIAG Ot her eff ects, these and
ot her cytokines can inhi bi_ﬁydygg@hx,s production and tunor cell growth) naking
t he conpounds . useful in the treatnment of viral diseases and tunors.
Accordingly, the inventiondlflovi des a nmethod of inducing cytokine
bi osyn{gesis in an ani mal _:ggﬁgr.i sing adm nistering an effective anount of a
conpound or conposition of thé’invention to the aninmal. 15 Certain
conpounds of the inventioralkdvallglen found to preferentially induce the
expression of IFN-a in a pﬁg*llsqéqqﬁn of henat opoi etic cells such as PBMCs
(peri pheral bl ood nononucl e cel1s} containing pDC2 cells (precursor
dendritic cell-type ?) wi t4lbyltO-aiyhcomi tant production of significant |evels
of inflammatory cytokines. lv*gpré]_sq%%ti on to the ability to induce the
production of cytoltines, § C ounds of 20 the invention affect other
aspect 8 of the innate i muskylk®apende. For exanple, natural killer cell
activity may be stimul ated q;ﬁ & feg hat may be due to cytokine
i nducti on. The conpounds ﬁ%&y' a0 at e macr ophages, which in turn
stinul ates secretion of ni-dlkyler elkéryesubstituiel By pricstundre ubstteriglgtecieanal
cytoki nes. Further, the c%@ o&“nds may cause, proliferation and
differentiation of B-lynp Wg'y & group BONEISHRERfhds of the invention al so have
an effect on the acquired i mungHsesponse. For exanple, although there is
not believed to be any direct effect on T cells or direct induction of T
cell c4okines, the productiont@foeMe T helper type 1 (Th 1 ) cytokine
IFN-'y is induced indirectly aLNJ(Rr5 e production of the T hel per type 2
(Th2) cytokines IL-4, I1L-5 and I'L-"13 are inhibited upon adm ni stration of
t he conpounds. This activity mEPdRAat 30 the conmpounds are useful in the
treatment of di seases where upr@ﬂtl@s jon of the Thl response and/ or
downr egul ation of the Th2 response’li

" desired. In view of the ability of
conpounds of the invention to i3hiMRs)t he Th2 i nmune response, the

»conpoupds are 25 WO 02/ 4619: 31%15@&)[651%1111@915
-NRs-CS-CHo alkyl;
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.invention are useful in treatin

expected to be useful in the treatnent of atopic diseases, e.g., atopic
dermatitis, asthma, allergy, allergic rhinitis; systemc |upus
erythenatq&hﬁm fg a vaccine adjuvant for cell nediated | mpeRidso1/4@is
possibly as a treatment for recurrent fungal diseases and chlanydia. The
i mmune response nodi fying effects of the conpounds nake them useful in the
treatnent of a wide variety of ﬁggq%%éﬁ|%§ ecause of ‘their ability to
i nduce the production of cytoki Fhka and/or TNF-a, the
conpounds are particularly usetUO(Lnoﬂhﬁ treatnment of viral diseases and
tunmors. This i munonodul ating gests that conmpounds of the
ébd¥ §@§gsuch as, but not 10 ~ limited to,
viral diseases including genltaN3marts comon warts; plantar marts;
Hepatitis B; Hepatitis C, Herpes Sinplex Virus Type | and Type |
: nnlluscﬁn1contag|osun1 varlola‘mﬁbrtlcularly variola major; HV, CW: VZV:
rhinovirus; adenovirus; coronavididtsaryli nf | uenza; and pare-influenza;
|ntraep|theI|aI neopIaS|as such as cervi cal i ntraepithelial neoplasia,;
human papi | | omavi rus (HPV) and-hedgesyPlibed neopl asi as; fungal diseases, e.g.
15 candi da, aspergillus, and cr@@%ﬂgqﬁgal meni ngitis; neoplastic diseases,
e.g., basal cell carcinoma, hairy cell |eukeni a, Kaposi's sarcoma, rena
cell carcinoma, squanous cell c@ dwnanad nyel ogenous | eukem a, multiple
ryelomgg o N0, R B hARD Be AAR W SRbik YA 2
crypt ospori di 0S| slkehil, stnbgblasaﬂmsy,sammooxlkylhmmm;alkylamhyopadaﬂ:giﬁéo;&ﬁdi nf ecti on,

and | ei shmani asi s; and Q cter n{ .nE:.9., tuberculosis, and
mycobact eri um avi um A ﬁf"sdﬂ(?ﬂpe © éyag b'r"ag%hdi tions that can be treated
usi ng t he conpousbdspatmiceetidatly atdeptable smhudﬁ. actinic keratosis; eczenms;
eosi nophilia; essential thronbocythaem a; |eprosy; mnmultiple sclerosis;
Omren' s syndrone; discoid | upus; Bowen's disease; Bowenoid papul osis;

al opecija ar eat a; Ahbfer dM3k bf intepieditedRL e Fofnailarat:i on 25 after surgery and
ot her types of post-surgical scars. In addition, these conpounds could .
enhance or stinulate the healing of wounds, including chronic wounds. The
conpounds nmay be useful for treating the opportunistic infections and
tunmors that occur after suppress pf cell nediated inmunity in, for
exanpl e, transplant patients, c patients and HV patients. 30 An
anmount of a conpound effective to doge cyt oki ne biosynthesis is an anpunt
sufficient to cause one or nore cell such as nonocytes, nacrophages,
dendritic cells and B-cells to produ unt of one or nore cytokines
such as, for exanple, 1IFN-a, 26 WO 2/ 44194 PCT/ USO1/ 46915 TNF-a, 1L-1
IL-6, IL-10 and IL-12 that is inc t he background | evel of such
cytokines. The precise amount w |13 var ding to factors known in the
art but is expected to be a dose of abgut bOO ng/ kg to about 50 ny/ kg,
preferably about 10 pg/kg to about 5 ngﬁkg The invention al so provides a
met hod of treating a viral infection in gy 5animl and a nmethod of
treating a neopl astic disease in an ani ng$ coﬁﬁxﬁsing adm ni stering an
effective anount of a conpound or conpq tlon of the invention to the
animal . An anount effective to treat or nh|b|t a viral infection is an
anount that will cause a reduction in one or nore of the manifestations of
vi ral ? fectloni such,a 6irq@ | esions, viral load, rate of virus

pr oduc &rhnrtd?ﬂsv gﬁpared to untreated control 10 aninmals. The
preci se armunt will vxliyallagdafcrtﬁllam@n}ﬂ@xef act ors knovvn inthe art but is

expected to be a dos u bou pref erably
about 10 pg/lg to ab "giﬁﬁff ep/gn Cted op 8 rr% sgql"f‘%ef?“}'% to treat
*a neopl astic con@hk&mmaloge@lalmﬁrpuﬁﬁnot mﬁﬂamnbldxawmnﬁ ah@AMGkHi®And N t unor
size or in the nunber of _tunor foci . Agai_n he precise amount will vary

according to factors ?@ﬁ%ﬁﬂ‘ﬁ‘ﬂdqpﬁ’@eaﬁleﬁﬁgl ioﬁk&(pect ed to be a 15 dose of

*about 300 ng/ kg gpaﬁggggcemangé&gptamgmﬁﬁéggfy about 10 Itg/kg to about 5
ng/ kg. The invention is further described by the followi ng exanpl es, which
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for illustration only and are not intended to be limting in any way.
Exanple 1 20 N [4-(4- Am no-2-butyl -6, 7-di net hyl 1H

i m dazo[ 4wor2l4pioai di n-1-yl ) butyl ] benzami de NH2 N ~ N/ N @chi/ddobagoas A 25
Triethylamne (16.S nL, 123.8 mvl) was added to a suspension of

4- hydr oxy5, 6-di nethyl -3-nitro-2( 1 H-pyridone (7.6 g, 41.2 miol) in

di chl oronet hane (200 nmi). 27 WO 02/16194 PCT/USO 1 /=16915 The resulting
m xture was cooled in an ice bath. Triflic anhydride (13.7 nL, 82.5 mmmol)
was added and t hanothecdldseof ifexhediftestas thetFormeld @Vpr 30 m nutes. Mno-te~~t
but oxycar bonyl -1, 4-butyldiamne (7.6 g, 41.2 mol) was added in a single

. portion and the reaction mxture was allowed to warmto anbi ent
tenperature. After 1 hour the relion m xture was washed with aqueous | %

sodi um carbonate (2 X 100 niL), dl over nmagnesi um sul fate and t hen

. concentrated under reduced press 0 provide crude product. This materi al
was di ssol ved in dichloronethane and 'Qaded onto a |ayer of silica gel. The
silica gel was eluted first with dichl ¢gromethane to renove sone inpurities
and then with 2-5%ethyl acetate in met hane to recover the desired
product. The 10 fractions contai ni ngj|product y e conbined and then
concentrated under reduced press yde 12 g of 4-(

{4-[ (teu-butoxycarbonyl)am no] butyd } |
am no) -5, 6-di nethyl -3nitropyridin-2-ylptri f)f uor onet hanesul fonate as a |ight
yellow oil. Part B The material from Patt Aywas conbined with triethyl am ne
(2.5 g, 24.7 mmol ), 15 di benzyl am ne (4. %g\g@)& nmol ), and toluene ( 150
m.) and then heated at reflux for 4 hours.® Thé reaction m xture was washed
wi th aggeous 1 % sodium carbonate and thgn concentrated under reduced
pressure to provide crude product. This terial was dissolved in

di chl oronet hane and | oaded onto silica gel. The silica gel was eluted with
2 20% et hyl te igw.di r ne. The fractions containing product
wer e conbi né@%'%rgand ‘?hsgarlllgjcﬂé %8@%@?@% under reduced pressure to provide
~13 g of tent-but 5~14R{ik Relected from the group consisting of:

(di benzyl am nol -5, 6-di net & 3-nitropyridin-4-yl]am no}butyl carbamate. Part
C Sodi um bar ohydride (1.47Y, %™l ) was slowy added to a sol ution of

ni ckel 1e¢chl oride hydrate (Z2alRlg, 12.3 mmol) in nmethanol and the resulting

m xture was stirred for 25 go Finutes. A solution of the material from Part
B in nmethanol was added i %™lngl e portion. Sodi um borohydride was sl owy
added until the foam ng wagka@-andgss. The reaction mxture was filtered.
The filtrate was concentrated under reduced pressure. The resulting residue
was conbined Wth di chl or cHBtltSa#l¥land the mixture was filtered to renove
salts. The filtrate was cofjggid-aai;ed under reduced pressure to provide ~12
g of 3 0 tent-butyl 4- { [3-"am no-2-(di benzyl am no) -5, 6-di net hyl pyridin-4
yl 1 am b} butyl car bamat e. -gligyl-S-aryl;

-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and

-alkyl or alkenyl substituted by one or more substituents selected

from the group consisting of;

20 -OH;

-halogen;

-N(Rs)2;

+ -CO-N(Rs)y;

-C8-N(Rs);

25 -S02-N(Rs)2;
17



WO 02/4619: 1 PCT/USOL/ 46915 Part D Valeryl chloride (3 nL, 24.7 mol) was
added to a solution of the material fromPart Cin acetonitrile (200 ).
The react weyoasidsur e was stirred at ambi ent tenperature. THEaiRRaEdIIoN

m xture was concentrated under reduced pressure. The residue was 5 conbi ned
with ethanol and triethylamne (5 g) 49 mml.). The reaction m xture was
heated at reflux overni ght and\rherneon rated under reduced pressure.
The resulting residue was partiwsmgﬁ‘bogatﬂ%’en di chl oronet hane and wat er.
The di chl oronet hane | ayer was haC%€Ced allyll t hen | oaded onto a silica gel
colum. The colum was el uted 'l%fhsgz_goz 1.et.hyl acetate:dichl oronethane:

. methanol . The fractions contai i ng"pf Su9@er e 10 combi ned and t hen
concentrated under reduced presXHCeptatkypr ovide 6.5 g of tent-butyl 4

[ 2- butyl - 4- (di benzyl am no) - 6, 7;;%59®h | - 1H -
. i mi dazo] 4, 5-c] pyri di n- 1-yl ] but ft¢arv'd *as an oil. Part E 15 Triflic acid
(169, 107 mml) was added to axsplution of the material fromPart D (6. 59,
11.4 mrol ) in dichloronethane (250 nL). The resulting m xture was stirred
over ni ght. Ammoni um hydr oxi de @5» nlL) and water (TOO nL) were added and the
resulting mxture was stirred feferodf;m nutes. The | ayers were separated and
t he aqueous fraction was extracted wiith dichl oronethane (100 nL). The
organic fractions were 20 conbilgeeydldshed with 1 % aqueous sodi um
carbongfe, washed with brine apéh.gopggdtrated under reduced pressure. The
resi due was conbi ned with nmethanol "(30 nL), stirred for 30 m nutes and
filtered. The filtrate was cond&hheteroarsil;under reduced pressure and the
resulting residue wa j i % j nat nd

i ed The: mxtur o St Sy SRadipkiledoy CACKE B GO ARGRAIT o
impurities: The akpngbhslogay akodSaminn;aliiyteming midlkydarhiub hed alkylthidyatd was
extracted with dichlqr thane. Th iC yer was conbined with

magnesi um sul f at e, stef\%ﬁgs‘bﬁp%‘g%’%ﬁtﬁ%?ﬁﬁ%l@r |tered. The filtrate was
concentX at ed undemr phennacadicplhyemseptabld salt gegdof.de a sol i d whi ch was
recrystallized fromtoluene to provide | g of

1- (4-am nobutyl)-2-butyl -6, 7-di methyl-1H i m dazo[ 4,5 c] pyridin-4-am ne. 30
29  wo 02/ 46194Amalkdr clasPETThteindibied BRlthe FérimaldWham ne (0.07 nL, 0.5 mol)
was added to a solution of 1-(4-am nobuiyl)-2butyl-6,7-dinethyl-1H

i mdazo[ 4, 5-c]pyridin-4-amne (150 ng, 0.5 mmol) in dichloronethane (150
rrilL). The reaction mxture was cgQled in an ice bath. Benzoyl 5 chloride
(0.07 nmL) 0.5 mml) was added @- reaction m xture was renoved fromthe
ice bath. The reaction m xture Wa shed twice with water and then
concentrated under . reduced pressdre’QThe resulting residue was purified
by flash chromat ography eluting with 10% net hanol in dichloronethane to
provide an oily brown material. Thigy iMl was dissolved in a mni num
anount of isopropanol and then ethangsul Rgid (55 ng, 10 0.5 mmol) was
added with stirring. The reactior]?ﬁe' s stirred at anbient
tenperature for ~1 hour and then atefl brilefly in a sand bath until it
becanme honbgeneous. The sol ution was Iovve)lﬁl to cool to anmbient tenperature
and then was chilled in an ice bath. Tife regylting precipitate was isol ated
by filtration to provide 111 ng of N [4-%am’ no- 2- butyl - 6, 7-di net hyl - 1H

i mdazo[ 4,5-c]pyridin-1 15 yl)butyl]benzal%i de as a crystalline solid, mp.
127. 8-428. 8C. V) :

wherein: X is alkylene or alkenylene;
R; is selected from the group consisting of:
-hydrogen;
25 -alkyl;
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Anal ysis: Cal cul ated for C _3H3i N50: ~oC, 70.20; ~H, 7.94; 9%\, 17.80; Found:
%C, 69.82; %) 7.70; 9N, 17.68. 20 Exanple 2 N

[ 4- (4- A worodrbishy! -6, 7-dinethyl 1 Himdazo _ PCT/US01/46915
[4,5-c]pyridin-1-yl)butyl]nethanesul fonam de O p 25 Triethylam ne (0.07 nmi,
0.5 nmol ) was added to a solution of 1-(4-am nobutyl)-2

butyl -6, 7-di methyl -1H i m d%z?o;{l, 5-c]pyridin-4-amine (150 ng, 0.5 mml) in
di chl or onet hane (160 niL) . -2¥{78 eaction nixture was cooled in an ice bath.
30 WO 02/ a619. PCT/ USQhiidedldikyet hanesul foni c anhydride (90 ng, 0.5
mmol ) was added and the reaction m xture was renoved fromthe ice bath. The
. reaction nixhire was stirr8d-P®kyl5 ninutes. The reaction nixture was
washed three tinmes wth vwgjgj.o.4ppcentrated under reduced pressure, and
triturated with a mni numvol ume” of nethyl acetate. The resulting
.crystaPline solid was 5 i ediykBe@lpy filtration and then dried in an

Abder hal deri dryi ng appar: L Qe vide 94 ny of

N-[ 4- (4- am no- 2- but yl - 6, 7?3&?71% ﬂkf‘{yﬁ’l—l—i m dazo[ 4, 5- c] pyri-di n- 1yl ) butyl ] net ha
nesul f onami de, m p. 130- 13kyE8- yyend: Cal cul ated for C 7H2INSQZS: oC,
55.56; %, 7.95; %N, 19.06; - - 89; .9 ' 10
Exanpl e 3 N [ 4- (4- Ami no- Zggca/fglﬁﬂgegl_%}mng@%d;lgy_ OfHé‘ér mbré s?lbst/tmnts]s%]egtgd

i m dazo[ 4, 5-c] pyri di n- 1- yfrptauheydgrpup donsistinglofnzenesul f onam de Hydrate NHZ N W
N/ NHN S-O O 15 Tri et hyl arri_[l%{,(o.m m., 0.5 mmol) was added to a
solution of 1-(4-am nobutyl)-2-butyl -6, 7-di net hyl - 1H

i m dazo[ 4, 5-cJpyri di n-4-am ne 4blogentry, 0.5 mMmol ) in di chl oronet hane (150
m.). The reaction m xture was ﬁled inan ice bath.. 4 20

Fl uor obenzenesul fonyl chlori de’%@ 9%3 ng, 0.5 mmol) was added and the
reaction mxture was renoved fI@QINIH§;ice bath. The reaction mxture was
stirred at anbient tenperature for 48 hours. The reaction m xture was
washed with water (2 7~ 150 nL‘PSMShhen concentrat ed under reduced
pressuyrise. The resulting resi du_goWRg)gcr ystallized from nethyl acetate and
then dried in an Abderhal den dr |Trbgﬁabparatus to provide 50 ng of N, 31
WD 02/ 46194 PCT/ US01/ 46915 [ 4-DNRs&Q-Row2lylit yl - 6, 7- di net hyl - 1H

i m dazo[ 4, 5-c] pyridin-1-yl)but = _F| gq;gpenzenesul fonam de hydrate as a
white crystalline solid, mp. %gﬂéélg‘;glg . Anal ysis: Calcul ated for
CzzH30FN50ZS ~ HzO %C, 56. 75;-NRst S@-Oapallgd; 1 S. 04; Found: %C, 56.99; %,
6.58; 9%\, 15.24. Exanple 4 -CO-C.10 alkyl;

20 -CO-0-Cy.y0 alkyl;
-N3;
-aryl;
-heteroaryl;

-heterocyclyl;
25 -CO-aryl; and
-CO-heteroaryl;
R; and Ry are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; an&
each Rs is independently H or C|.0 alkyl;

30 or a pharmaceutically acceptable salt thereof.
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N [ 4- (4- Am no- 2- butyl -6, 7-di net hyl - 1H i m dazo[ 4, 5-c] pyri di n-1-yl ) butyl]
N-phenylurea NHZ N WN N HN~O HN 10 Phenyli socyanate (0.056 nL, 0.5 mmol)
was addedwigp2ficfdyi | | ed sol ution of of 1-(4 PCT/US01/46915

am nobutyl)-2-butyl -6, 7-di net hyl - 1Hi mi dazo[ 4, 5-c] pyri di n-4-am ne (150 nyg,
0.5 mmol ) in dichloronethane ( 150 nL). The ice bath was renoved. A white
precipitate forned after 5.m nutes. .The react.i mxture was allowed to
stir for 30 nminu gf%ah@“ﬁﬁéwtwe esshaigleﬁﬂ'élﬁm‘t ed under reduced pressure
to provide an off white crystalline solid. This material was isolated by
filtration using a small amount of diethyl ether to transfer the materi al

.to the filter and then dried in anAbder hal den dryi ng apparatus to provide
185 ng of N [4-(4-am no-?-butyl -6, et hyl -1 H
i mdazo[ 4, 5-c]pyridin-1-yl)butyi]-Nbenywlurea, mp. 195.8-196.8C. 20

- Anal ysis: Cal cul ated for Cz3H3zN6O 9%C, .62; 9, 7.89; 9%\, 20.57;, Found:
UC, 66.84; o) 7.71, N, 20.54. 32 WD _GR| 4694 PCT/ US01/ 46915 Exanple 5 N
[ 4- (4- Am no- 2-butyl -6, 7-di met hyl - 1H i nf\ 4, %] pyni di n-1-yl ) butyl]

N- phenyl t hi ourea Hydrate NHz N N | ~ 52 Using the nmethod of
Exanpl e 4, |-(4-am nobutyl)-2-butylR§, 7-f nethlyl -1 H

i m dazo[ 4, 5-c] pyridin-4-amne (100 ng, 0.|35 ngol) was reacted with

phenyl i sot hi ocyanate (0.041 nmL, 0.35 mmRy tolprovide 97 ng of N

[4- (4-amino-2-butyl 10 6,7-dinethyl-1H o ~N__0O

i mdazo[ 4, 5-c] pyridin-1-yl)butyl J-N phenyl tﬁi@ﬁ*?ga hydrate as a white
crystalline solid, mp. 160.0-160.8C. Analysis: Cahcul ated for C23H32N6S ~
HZO 9%, 62.41; %, 7.74; 9%\, 1 S.99; Found: %, 62.39; %, 7.47;, 9,

18.52. 15 Exanple 6 N-[4-(4-Anino ~- butyl () 7-di methyl - 1H

i m dazof4, 5-c] pyridin-1-yl}butyl ] N, N di nethyl sul fam de :S. O O ~N~ 33 WO
02/ a619: 4 PCT/ USOL/ 46915 Triethylamne (0.031 nL, 0.23 mmol) was added to a
sol uti on of wheyein: X is alkylene or alkenylene;

Ry is aryl, heteroaryl, heterocyclyl, C,.2o alkyl or
C;.20 alkenyl, each of which may be unsubstituted or substituted by one or more
substituents independently selected from the group consisting of:
10 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
15 -substituted cycloalkyl;
-O-alkyl,
-O-(alkyl)o.1-aryl;
-0-(alkyl)o.1-heteroaryl;
-O-(alkyl)o.1-heterocyclyl;
20 -COOH;
-CO-O-alkyl;
-CO-alkyl;
-S(0)o-2 -alkyl;
-5(0)o.2~(alkyl)o.i-aryl;

20



am nobutyl)-2-butyl -6, 7-di net hyl - 1H i m dazo[ 4, 5-c] pyri di n-4-am ne (67 ng,
0.23 mmol ) in dichloronmethane (45 nL). The reaction m xture was cooled in
an ice bajyly p2fgsivet hyl sul famoyl chloride (0.025 nL, 0.23 mi)ysoBgesasided.
The reaction m xture was renoved fromthe ice bath. The reaction m xture
was allowed to stir at anbient tenperature for ~ 113 hours. Anal ysihs by
HPLC indicated that the re i 0 | ete. The dichl oronet hane was
renoved under reduced pres’g@r)&'z.rtil\,ﬁg?ﬁ‘gﬁfe&a gphane (50 nmL) was added and the
reaction mxture was heat ef(Q)q.-qaKyl)dlierrocgcipipur s, nore di met hyl sul f anoyl
chloride (2:5 gL) was addeg Ia d |ng was continued. 10 After 22 hours
. the reaction tenperature W 300 reftux and the reaction m xture was
refluxed for 100 hours. Th@IWF-NRQJEOTDm e was extracted twice with
wat er . ghe aqueous fractions were canbine 'and .concentrat ed under reduced
. pressur The resulting r s@fkyle - WRs-GQs Wstal i Zﬁdl frommnmethyl acetate to
rovide 10 ng of N-[4(4a WiAd-arby; 7- di met hyl - 1H
Pmdazo[450]pyr|d|n guty NNdr?meth | sul fam de as an 15 off white
crystalline solid, mp. 12 Tyl IRS'@ ‘MteroaryRo7 1 (M + H)+. Exanple 7 N
4-(4-am no-2, 6, 7-tri met hyj,.20 1H
|[m ((:Iazo[4 5- c] pyridin-1-yl E)utyl ] met hanesul fonam de NH2Z N NH O=S=0 1 Part A
A m xture of 5, 6-dinethyl- legenr opyri di ne-?, 4-diol (60.0 g, 326 nmol) and
25 phosggphorus oxychlori de_}(ﬁqg ) was heat ed at reflux for 2 hrs. The
reaction mixture was concentrated under reduced pressure. The resulting
resi due was conbi ned with -bdléalkox34 WO 02/ 6194 PCT/ USOL/ 46915 acetate (300
m.) and then filtered. The §I| was washed wi th aqueous sodi um
bi car bonate sol ution. The F ﬁ\?(/gre separated and aqueous | ayer was
extracted twce with et hylcael&uml@xy,The organic | ayers were conbi ned, dried
w th magnesi um sul fate and bhen concentrated under reduced pressure to
provi de a brown solid. Thi¥C%at eri al was 5 purified by chronmatography
(silicasgel eluting with 60N40 et hyl acetate/ hexanes) to provide 55 g of
2, 4-di chl oro-5, 6-di net hyl - n|tropyr|d| ne. Part B Tert-butyl
4- am nobut yl carbamate (60~ H »339 mol} was slowy added to a m xture of
T o0 o Ol et SN oMy 358Ny Ay O N N

i me or man de [
reaction )r/n xture was 1F@QAE¢‘G¢Q‘%P‘B£‘!°@Q9V@¥WSQH$0%M then it was concentrated
under reduced pressure to %dg(géige an oil. The oil was dissolved in ethyl
acetate and then washed wit ter. The organic |layer was dried over .
magnes?®m sul fate and themalkdhcentrated under reduced pressure to provide a
dark oil. This material wag pufified by colum chromatography 15 (silica
gel eluting with 401 60 et hyl(&g/cfet at e/ hexanes} to provide 64.5 g of
tert-butyl 4-(2 chloro-5, 6alkylf@alkyl;- 3- ni tropyridi n-4-yl)butyl carbamate as a
bri ght orange oil ~which so llQﬂ'eg lgg on standing. Part C A solution of phenol
(18.50 g, 196 mml) in dig m.) was slowly added 30 dropwi se to a
chilled (0C) suspension of-alkyie[D-iaml hydride (8.28 g of 60%in mneral oil,

25 -alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and '
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
30 : -OH;
-halogen;
-N(Rs)y;



?07 mmol ) in diglyme (50 nL). After 1 hr gas evolution ceased. A solution
of tent-butyl 4-(2-chloro-5, 6-dinethyl-3-nitropyridin-4-yl)butyl carbamate
(68.95 g, wbihk/qetmal ) in diglynme (200 nL) was slowy added gcgaydosmeds® t he
reaction mxture. After the addition was conplete the reaction m xture was
heated at reflux for 4 hrs. The reacti on m xture 25 was concentrated under
reduced pressure to provide a RBlRag 2 The oil was dissolved in ethyl
acetate and then extracted with 1N sodi um hydr oxi de to renpve excess
phenol . The organic |ayer was €S5¥@®sbyer magnesium sul fate and then
concentrat ed under reduced pre? ARR )The resi due was purified by

. chromat ography (silica gel elu |ﬁg WPh 30/ 70 et hyl acet at e/ hexanes) to
provide 40.67 g of tert-butyl -NRs{CO-Eighiakedhyl-S-nitro-630

phenox§pyri di n-4-yl }am noJbut y| rctga te f an orange oil. 35 WO

- 02/ 4619:1 PCT/ USOL/ 46915 Part e~~ k?

4-1(2,3-dinethyl -S-nitro-6- phemmgny-CdiolaH\#} yl ) am no] butyl carbamate (9.17
g, 21.3 mmol), toluene (50 nl) oprgpanol (S nL) and S% pl ati num on
carbon (7.0 g) were conbi ned aﬁ:cﬁj ﬁﬁ&’ned under hydrogen pressure (50
psi, 3.5 Kg/cm) overnight 5 cm:moRa,[,samjapar atus. The catal yst Was renoved
by filtration and the filtrate s concentrated under reduced pressure. The
resulting brown oil was dried thder high vacuumto provide 7.47 g of
teat-bwtyl 4-[(3-am no-5, 6-di n:gbjpyl 2- phenoYypyi ~i di n- 4

yl)am no] butyl carbanate. Part E 10 A m xture of the material fromPart D,
iriethyl orthoacetate (3.59 nij heterparyl nmol ), anhydrous toluene (75 nL) and
pyri di ne hydrochl oride (0.75 g)nééﬁ:% | ated at reflux for 1 hour and then
concentrat ed under reduced pr essure to provide a brown oil. The oil was

di ssolved in ethyl acetate andCGhaml;wadhed with water (XZ), washed with
brine, dried over nagnesium sulchi?q %9 then concentrated under reduced
pressure to | S provide 6.74 g 0 en 1butyl

4- (3, 6L57-tri et hyl - 4R3hﬂd|nyscl1Mepmddmtbm[ehp15dﬁpmyhé ghoup donyistidg dfialkyyr bamat e
as a brown oil. P A so t|on Of

4-(2,6,7-trinmet h%} nxl Eﬂ%%%‘x%) TRy ?Wﬂa@%’? lgo gﬁ)‘?’ﬁ"&[‘%arf a;}‘F%“Bch 9’]' car bamat e
{6.70 g, 15.8 mml) leactmghhﬂemﬁﬁéﬂnl&rﬂam((s%ﬂwl was slowy added to a 20
chilled (0C) m xtu re of trJfLuorog% g aC| (60 nL) and dichl oronet hane
(100 nL). The re%fé‘tﬂ BTRAREULER eRCheR: ‘0 wane to ambient tenperature
and then left overnight. The reaction mxture was concentrated under

reduced pressure to provid brov~—=n_ oi | dissol yed in
di chl dY%net hane ’éﬁ\‘ﬁegh%’e@o‘ﬁﬁﬁ % Dnﬁ‘h"é‘yba@ the(s ‘7‘1§ ':,I\PTFFP%“SHGQGUEOUS

sodi um hydr geh 9Raight 3Raih AEHrSncnEd &aﬁm%@cfp@ﬁﬁtﬂoﬁ@gléé?&p@qlée@}ﬁoahl@Yﬂd was 25
extracted with di chl or onet hane. ganl c layers were conbi ned, dried

over nagnesFyfinatkenylaUnleshetheryyiss swrﬂfé Psatgwpmméqm fram e 40 garbersatpms,t o

provi de 4.5Qif afkbnyt eroups containing from 2 to 20 carbon atoms. Preferred groups have a total
(2,6, 7-trimethyl - 4}4&1 Roxy- g o'aazo 4, S-¢C pyrslaln- %r%p an%ne as. a

brown oil. Péuntod0sahpxetoms Gychtc lgeounaca@rheamonﬁmm m:amﬂycvclwtqnd@mﬁgmldm ne (2.0

nomogehsous e S WAL SRS kR ook o P b e R dIEREES" | 12 6
mol ) was sFkysipgnttidgdoteryls dyelopmpylmethyl, nmckadﬁmantyll'he reaction was judged to
be compl ete |0 MndLtaRa RS, HERGLL Ol oS L e SRR oy R 06814

PCT/ USO1/ 46915 concén under ' r ressuare vide a brown oil.
The oi l washaiomcatomsdlmludmgpbrlﬂuommmdmmxps a’nhis isatsowme b groups thatGfdhalgueous

sodlumhydr Jhe ,agueous I r epar at ed dth n extracted with
di chl or onet ﬁée \Tﬁgl Oor FARPR ﬁé&@léﬁ%ﬁgg%w‘f@&c qﬁ?’f”@& Sver magnesi um
sul f at3® andtriffverontetiyt,@nd thelikel under reduced pressure to

l”

The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.

Example's of aryl groups include phenyl, naphthyl, biphenyl, fluoreny! and indenyl. The
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provide a brown solid. This material was purified by colum chronat ography
(silica gel eluting with 9515 dichl oronet hane/ net hanol) to provide 4.49 ¢
of N-[4-(Riu2fsidsi met hyl -4 phenoxy- 1H PCT/US01/46915

i m dazo[4, 5-c] pyridin-1-yl)butyl] net hanesul fonam de as a |ight brown solid.
Part HN [4-(2,6,7- trirrethyl 4- phenoxy- 1H i m dazo[ 4, 5-c] pyridin-1 10

yl)butyl] Pﬁg@?gﬁ%‘ﬂé hids :«g'él mat r sénorugg syH .ul tkﬁf‘&g%%%a‘éﬁn@ﬁiﬁgat e (42 9)

wer e conbi eated 1 n a Seal e or 36
reaction mhctem atome(s. galq, Sy Suitaldehdteraamsl xrmm mfﬂUdnefgrytilﬂsgn'ﬂ \pardyln

chl or of orm dr oxi de
. solution. ﬂé S dllﬁ)&?gﬁﬁl&g@{ isggltg&glt’\gﬂcftzgw gﬁlﬁﬂ%‘ﬁ? ﬂaalimlyp?/pl e tines
Wi chl or yl, Dhaz zaly esfarangy bene p , catbaze BAOX gnesi um
ith chl qiymzmrbh obyl ghiazalyl] bepesfarangdy benzaothiopheagll, catba tylcbe aZlykn i
sul fate and_t.he ncent.r. at under. regduc sure t.0. provi de el | ow
ol TRe” o AR REERER B, SHBPTinky b R Rkt O R B or e
aci d in di etdiyibzodliringl, ﬂ;(ilnaﬂzolih})l anilﬂseon esulting white preci pitate was
i sol at ed byfiltbgtlon i SSO ter and the

borutt on ks hetr HEbiRDoEP GadiideS fne OB il gt D agr ML et o't n

whi t e precigetrial BetérdSatort 4. @ @B, DYy ahd inblhaésladlmfthbﬁfﬁlﬂlﬁdmmﬁ&aﬂlﬁmw 20 et her
and then dried In % yacuum oven at 80C tdo Qrow de 08 Cf
[4 (4- am ndmgatgrat;a FFY?é‘f"FﬁR thegbove mentioned heteroaryl groups. Exemp ary

daze 4,
| m daziol 4, SefadytiicirBups indiidabidm a:mguﬂom%@mrﬁﬁhdm%ﬂ%&namﬁyl

Anal ysis: Cal cul ated for 9%, . 51 WN, 21.5
Found: 9C, mBrerdinyl,gpperaginyb thisgqlidipyl, 59thlaaqlldlnm@@2wém¢nzﬁ<anp| e 8 N

4-1 4- 2-
[ dazol 4. 5- o] purt AR T DUy LR SR de Lo - B o-s-0

1 5 Part A oneiogmiod salhstmen(san@m entwelﬁcw%uom thergroupl chndisting of alliyl,| | ed (0C)

m xt ure of

4- (3-ami noa‘@%ﬁ‘i‘%’k hploaficyl, haloalkoxy) haloallcyljhio, Ralogen, nitpo, BYGrasy: BSIeaR'® (8. 60
g, 21.15 mmuodypngeatbanh femgl) aryiliaghdxyy mmelim,a:ugdal(@@()anyla)kyltmohhntgrearﬁt yl chloride
(2.76 g, m.xt ure was

h t
al | oned tOOlilﬁ,ie'r?ﬁryflgxyah}%ﬁegﬁ{yltﬁgg%gqrgw?ﬁgwgﬂgtﬁo?&kg(y?tﬁpr %g'ﬁSI lamifd " eact i on
m Xt ur e wasdigikylaminol Reterocydlyt] deteroe shleatic)] mlledcarbonyl! sik@iytvaibdayl] ent - but yl 4-(

SR B B AP i AL

heat ed at rigkdrobéyl@arBenid, ghtlmyIMorryga;etetdaﬂrkmyxarucsr@l \wagthieneemi,r at ed 15 under
reduced pressure to provid br own The oil_ was dlfsolved in

di chl oneth%%arﬂﬂwqﬁﬁé’n%%]h%y]\ﬂﬂ’ ﬁll\\;\%qyét}uo, aikenoylagung, arvlcatsylofas dried over
nmagnesi um Séﬂrlf:ﬁbﬁgﬁﬂg alllfﬁﬂmﬁ&ﬁﬁ'&m rafdy R oAl Ay 16RRBHPICREt b A S RMEAY], The resi due
e

was dissolved in th et her and then concentrated under reduced pressure
to provide gyggzgybplkyléy Iforg|amjno, arylsulfonylamino, arylalkylsulfonylamino,

4-[2- (et hoxM%’?@a‘?B’dn&ﬁmzndj'a l‘boﬂyl?xlﬂﬁﬁo Tcéﬁi'ony]ammo a%aslkylcarbonglammo,

i mdazo[4,5 pyridin-1-yl | Butyl car amate Ing t met hod of
Part F of r;glcazr Onwlmthéwtoatymk}@mb%ﬂammo\ﬁéb’lﬁ‘rlﬂfmmfylzle.d to provide

5.76 geof 4 ggﬁﬁ%g}; 1H

im dazos([)4 SC{( r| I n- -y(}’?%%ugg?yk éﬂ%ﬁblﬁ@ﬂ@gﬁﬁél Part C 25 Using the
met hod of F’aﬁtetromzls;ﬂf@xhrrmioehétgsrodty[aﬂw(sekfdnviaynm laiky)anfinogabomeariind,- 4phenoxy- 1H
I m dazo[ 4, 5; lﬁJn?Mu rgo'cgfbon%arlm rﬁér%mgcmrb%%y{ar?ﬁr%garglalk%/?dm(%nc%o)xyl%%o,r eacted 38

heteroarylaminocarbonylamino, heteroarylalkylaminocarbonylamino and, in the case of

heterocyclyl, oxo. If other groups are described as being “substituted” or “optionally
30 substituted”, then those groups can also be substituted by one or more of the above
enumerated substituents.

Certain substituents are generally preferred. For example, preferred Y groups are
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WO 02/ 4619=t PCT/ USO01/ 46915 w th net hanesul foni c anhydride (2.74' g, 15.7

nmmol) to provide 6.26 g of N {4-[2(ethoxynethyl)-6, 7-di net hyl - 4- phenoxy- 1H

i m dazo[ 4wky ¢l48ydsl di n-1yl ] butyl } met hanesul f onanm de as a bregwiuselsbdds Part D

Usi ng the general nethod of Part H of Exanple 7, N

{4-[2- (et hoxynet hyl ) -6, 7di net hyl - 4- phenoxy- 1Hi m dazo[ 4, 5-c] pyridi n-1-yl ] bu

tyl } met hanes\@¢f -omnamsde-; Z5s Pefegabll 8borld o INE)s -Vd R 8 profeeblyt ©,_JneN,iatg, 1. 58 ¢

of N {4-[4-am po- 2- ethoxtj’real)-&?,di t“%’Léle .

i mi dazol 4, 59&-‘]UE§}W vl Ky¢tem aqrmsn%#@& avRsheving 1 do fRFPen domi d, m p.

165-167C. Z@QeA § ey k3 f RbufGl, Sd-Hima GesBuryYéand Bae-Oiky), %, 7. 37; %\,

. 18. 95; Foung?: g}%'tmélﬁlglé% 75,%8)” %\I,tg;lis: SSE&Exa tyI e 9%%)

N [ 4- (4- Ami psthoxysthyls ethexymethytedndyayclopopyimgdylo [Re ,asggi #rg praferably methyhyt y| ] - 415
[ 2- (digret h ' l; j = O H/ \

oy N 2GR O SR e AR, AERAT S48 phtdnth e Bomp il

4- ( 2- but y| - 6f the Wivensioh yi any-combingsign. 1H

|t onl of o hets et BRe br B el adBingdndRulT) oftide C PUD) O

was cool ed plemeaceiticsliynadceptalie formaidcludiae isomers such as diastereomers and

[[2-(dinmeth 1.n 0 h I ide , 0.33
ol ) v, —unorgs, ShiL, BT AEES SEHERAZ I bRk | EombiaP

di chl oronet bgtivellpartive decidvaitiopspesifical fhiacludes edrhtoli theasmpeurmivenhastivtherdwa

reacti on was @ti rred for an @ﬂdi {i gnal 16 hours, The reaction was quenched
with 10% aqi&0 8L EBYf BIR%? Bona ¥ 9l hhases were separated and the
aqueous fraction was extracted with dichl oronmethane. The organic fractions
wer e conbi ned, washed with water followed by brine, dried (NazSO ~},
decant ed ar Fear@acentical Camposinions apdiBiolagical ACHVIY|  pyr i fi cati on by flash

col utm chr omat ogFiRRRAtentichl dopiboSifibns ST 2ieBn¥bniod SnfaTE MerapéutRalRAmRHwr adi ent
to 95:5 dichl oromet hane/ net hanol ) provided 101

N- [ 4- (¥ but gmnownt ofr ¢amneynd of the mventien pgdescribed abovg?n ggmbination with a
i m dazo[ 4, ﬁPEJrBXJeLQJanT ] cokbthBIb eiibr, 4- [ [ 2

(di met hyl ant no) et hoxy] (phenyl ) net hyl ] benzam de as a pale yellow solid. The
product 10 was dBederm ‘fagherapsutieally 2Efostive pmowy” mpancan pBoait of the4empountl) . Par t

B N[4-(2-B - ~ di t -4 . . ‘o

Do o byr i ietbiofad il doed P BERE Bl By Bho 8 fcon, antmumer astivit 1 1 b am

i de {I 01 nyandlorlaGtivirabactivitpdAlthdhigh theoaxaat amaure bfisativé toripaynd weaden pl aced into a

t ube al ith a.srig.bar. The .tub .seal d heated at |

Poe f it 16 RinmactiheltdnbefiiBh of (i BvenddSut VRS i EReRER AaR el S RRGe L oo

w th wat er . off$kéll inalsdrt, swod as theypdysied] abehemitakiatire ofths cormptanth,abd matwe b 10%

aqueous sodi,um hydroxide and,extract.ed with chlor.of orm (3 x.25mL The

oo ned or fibReéE e Sn@idte ARG RN b Akl B shec B o e e e

go ]g:\la~ﬁo4) linvelmman\tmdoraﬁd sﬁ‘ﬁﬁiﬁﬁwaﬂﬁ;ﬁingt@diartwbxdﬁdagylsde:cﬂ'\&b@it 100 ulfg,ﬂ;g' toi ﬁati Ion
ash col umm romat ogr silica .. 95: i or onet hane/ net hano

o) ol oot ¢ o a SERERE ot R Mo omelkd f Ryt Pietkal 31hesprapopnd 1 e

di chl oxprret beyjet. nRAy IR donbvértiohal ldesiize frmPimay bel@dd, sicinas tabilets, lozenges,

N[ 4- (4- am no- 2- butyl -6, 7-di met hyl - IH-i m dazo[ 4, 5- c] pyri di n- 1y|§buty| 1-4-11

2- (di et hy| RFEHERELAMIAHONSFERYS. CHRsME,AiNtREn's.As10add forgnulatipns, igpsdgrmal o5

|2+|—|)N!\/R7(2g0 Whihes (RSBl BatBhed hnd thb 1ite= S5 Hz, | H), 7.76.{d, J = 8.3 H,

The compounds of the invention can be administered as the single therapeutic
agent in the treatment regimen, or the compounds of the invention may be administered in
30 combination with one another or with other active agents, including additional immune

response modifiers, antivirals, antibiotics, etc.



, J =8.3, 2H), 7.37-7.31 (m 4H), 7.26-7.22 (m | H, 5.84 (bs, 2H)),

52 (s 1 H, 422 {t, J =7.7 H, 2H), 3.49 (t, J = 5.8 Hz, 2H), 3?9 (dd,
= 6.4, WWoh2HE1942H), 2.76 (t, J = 7.7 Hz, 2H), 2.58 (t, dbcFmolsddis 2H) .
.32 (s, 3H), 2.27 (s, 3H), 2.22 (s, 6H), 1.73-1.65 (m 4H), 1.61-1.55 (m
Hy, 1.35 (sextet, J = 7.4 Hz, 2H), 0.86 (t, J = 7.4 Hz, 3H); 30 ~3CNM\R

(3250 120 S8l ot b liddid ey o fpebiion®. > oo

45.2, 43.86, C%lmcyto}@ne@ in @@e@memﬁpexfona@i @coxzmgzq the tes@s setlfarth pelb®. Thesd0 WO

0280192 PORROMLRS A REVndhs B e e R B R R 107
cel | syst enmodulatedh imomume sespense jnt ainher pidiffeentorays,Aetdering theinisdfakiadheon t he

neasur grent t nd tumor necrosis factor (a) (IFN and TNF,
. respect’ vel y?gt’gg@trog gnq%?éﬂ%:oﬁ tUre media as described by Testernian et.

al . I'n "Cyt oki neCyinkiues wiase brpdidtien hraybe drdnckd tatthe sinlinfsigtionofcapbufds?27609" ,
Jour nal of Leuk e Biolagy, 58, 365-372 (Sept er, 95) 10 Bl.ood Cell
Pr epar at i on?$°GF! ?%‘Ptﬂﬁﬁlév‘\ﬂﬂg‘i/%enﬁ’iagﬁa‘cﬁﬁdBFﬁt?fé“é‘i”[)ﬁgln& b AR NPCLOsiY| | ect ed

by veni punctidfeR-o 1.9 f ,Hgﬁg( P I q&H,cI ear
cells (PBMCs) ar e(qg\gp@?at (aeg%]g%r%iﬂﬁeﬂé c} %?Qﬁé?’%‘@%’?ﬁg’“ f

cent ri f ugat bemduesdriny ceinpoundsiofithe m&mlonTﬁv@@m ANE- d,BLWaHhé,dL{]Waoé with
Hank' s,Bal a on._and then ar ed at 106 cells/nL
in RP OBcorrp 2?€§8 kgn%gﬂf?d%ﬁg&g 10F% rﬁA"F%“gaglh%aﬁ?cgs’ S%\%\dloﬁ?efﬁft OB%t om
sterile ti ssalenhlbitwuu@rpdlmtnasax(d&mbmell geeawth halgey thMﬁ\)rmfouBﬁJIséme iRithki nson
Labwar e, tainin an e al vol upe of | et e

nedi a cont aﬁ'ﬁﬁﬁ‘ Zé”tré]cdgﬁuq%fﬁﬁ?'@ t“’%rs F’#‘%H’é{F'QPP@FP éaéﬁ?h?ggﬁds are
sol ubi | i zedmdacxdg as&&kiué biG¢ynthesis ﬁl@n(a%@};em e aapanterBitlve Amdgul d_not

exceedaflnga concentration of 1 %for addition to the culture wells. The
conpounds aP W@P&‘FPV"P’@Q?@H‘qt‘“c‘é]‘ﬁ!’é‘ﬁﬁ‘&b?@ﬁ@a‘r anging fromO0.12 to 30

pPM 254 ncubati Oﬁerilél'}?co?ﬂﬂol:lﬁds%?tlﬁfm\kﬁﬁ&n I?anB&'ﬁr}guddst? gﬂ%@%ﬂ?{lj}{ fdudtMhé 0 the

first well containin PM conplete and serial 3 I ons are nade
in the wel | 8Xpressionp; -asm%p@ﬂwlgnof@malﬁmmeadddb stah as [PB M@ (benphnrahn equal

vol e, D B Ahohdiich AP URRNAL PO G BB AR ST, 5
10b cel I's/ nt_oncTFMEalppaIdaetloaroémgmﬁeamtbveh bfnnﬁaxamaioq qyltcﬂmtesc | i ds m xed

50 .
g?ﬂz)ls%hgpg t zin fn a‘&h‘x%i%ﬁ Foqhe ﬁ)lhty% }nguczez%heh&g usctlgrtl 0 cy%kmes,"%he c{?m%%{u? S0 di oxi de

20 the invention affect other aspects of the innate immune response. For example, natural

(d
5
3
2
2

killer cell activity may be stimulated, an effect that may be due to cytokine induction. The
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.

25 Compounds of the invention also have an effect on the acquired immune response.

- For example, although there is not‘believed to be any direct effect on T cells or direct

induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-y
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5
and IL-13 are inhibited upon administration of the compounds. This activity means that

30 the compounds are useful in the treatment of diseases where upregulation of the Th1l
response and/or downregulation of the Th2 response is desired. In view of the ability of

compounds of the invention to inhibit the Th2 immune response, the compounds are
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WO 02/ 46194 Separati on PCT/ USOL/ 46915 Fol | owi ng i ncubation the plates are
centrifuged for 5-10 mnutes at 1000 rpm 0200 x g) at 4C. The cell-free

culture sywpapRAgivant is renoved with a sterile pol ypropyl enpgraisoghcoand
transferred to sterile polypropyl ene tubes. Sanples are 5 maintained at -30

to -70C until analysis. The sanples are anal yzed for interferon (a) and for

tunor necrosj.s | SA a) and, Tunor. Necfosi's Fact or

fa) Analysis XBV“%EP gi\“%eﬁ%lé? ﬁ'g% ')0? H’c? ?Sﬁg’ie)cﬁ‘r %@'co‘gef@?tm ’rf’é ELI SA

using a Hurreahle:?gw dllergBpiinitis sﬂsﬁenkic luphs apthéBhtodis; age daceitle abljabgit &oroeell es, New
Br unswi ck, esul ts.are expressed in [nL. Tu rosis factor (a)

. concentrati dﬂeqasf R g Hﬁgﬁ lﬁbasﬁq_tregg\nq%?fqgrw% ngmgé]e‘f?eﬁfﬁs@‘;]zyne,

Canbri dge, Mhlanfy8ia. Systems M nneapol IS, M\l or Pharm ngen, San Di ego, CA

Results _are exprﬁ_ﬁsed in The beI ow |ists the | owest

, concent Pati on fouftMBuns§ 859‘H? Bymge F|°t%1 he sempaypdsipakedhmemefdin on f ound

to induce tUupPfreaiféit 054 ﬁnde%h@l?; of BdndRPBAY) BRARE BNtheir Abilily to ilitlécdié €s that no
I nduction was seen at any of e tested concentrations.. 20 Cytokine

| nduct i on i rreduetinofcstokines sieplag [fdNne and/e TNIZ-p; the compruads sra pergienlarly
(Fgl\:/{ o lrJrlnger1|3%%ggrt%%gﬁé‘i%ﬁﬁg@f%“i BRSSP TR R Bre Y05 7 50, 0410

42 WD 021-stggests thaP@mieodsl eif3bel i venitien are e@safuitin trcat%natdiseasehash b but mescri bed
wWthr %er erlfh?ltegq %/(ier\éﬁ{ gegse%rlrrtl)c?lgdéne%%i?altw %ecg%fngy\]vga]rtg,ﬁarlf ﬁ Fg?tét{ Sg di ng

descri ption ‘aci rovi
only, and ndB; d{npmms(sa{eypdmsltmplax MmsTﬁxeé ahdType Iumtﬂlusd:uﬁm:bntalgtbslﬁﬁ,r om It

will be appare to t e i1l ed m at nan hanges can be made
to the descr|a88 Q@gﬁf‘ a\m%‘jﬁ& E\(‘%‘Yrdn'f“?mst “%‘ﬁ i CrAY e ope of
the inventi qnﬂueﬁhmnd pdig-irens:; miraéﬁitﬁeuanwebptasn@skuah@weelvlmﬁnt#a@pdhbmt ed to

t he exact detai I S 3} t he cﬁrrposl té and structures descrj bed herein, but

rather by t HEOPIaTHR; hugan Bipilemavips HEY) apdpsspciptedipoplasias fupgal dissesen £24619: 1

VWHAT | §5CLAI diEdMd, @5 «.a\iiﬁ| i1, &Ql Hovdc @l mEﬁlﬁgnﬁ@'h%Hlﬁué aﬂseas&eg badalten~~ Y_Z-R1
5 (n PCT/US01/ 4691 erei n i s _al kyl ene or al kenyl ene; is -CO, -CS-,
or-SQz-: carcinoma, hairy cell leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell’

carcinoma, myelogenous leukemia, multiple myeloma, melanoma, non-Hodgkin’s
lymphoma, cutaneous T-cell lymphoma, and other caﬁcers; parasitic diseases, e.g.
pneumocystis carnii, cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome

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

25 after surgery and other types of post-surgical scars. In addition, these compounds could
enhance or stimulate the healing of wounds, including chronic wounds. The compounds
may be useful for treating the opportunistic infections and tumors that occur after
suppression of cell mediated immunity in, for example, transplant patients, cancer patients
and HIV patients.

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

and B-cells to produce an amount of one or more cytokines such as, for example, IFN-q,
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10 Zis a bond, -O, -S-, or NRS-; R is aryl, heteroaryl, heterocyclyl,
&t _zo al kyl or Cz-zo al kenyl, each of which may be unsubstituted or

substi t ut Q¢ @epae or nore substituents independently sel egtaghoiunist he
group consisting of -alkyl; 15 -al kenyl; -aryl; ' -heteroaryl;
-heterocyclyl; -substituted cycloalkyl; 20 -Oalkyl; . -O(alkyl)a.t-aryl;

S oA O g G Y gl S e e
-S(0) 0-x-(ak Xx&h&,tmapﬁekise ansun) ilkvar} adckidingQo Fachipd BioRANN ke artBuids0. Z
-{al kyl)o.t- eterocy'cdl; -%alkyl)o. - N N( z; (5

. - (al kyl ) o_t exyrstedito wB-a-dasg of aboyti0R apsks Luhqr@}w/&s, pyaferably about 10 pg/kg to

-(al kyl)o., ; = - > i NR »hal ogen;
- hal oal kyl : aﬁﬁﬁ?%@? ‘q@%ﬁh%%%v&#gﬁﬁgggd?@%§§§raléhc§?%%'%'ifﬁ6915 15
. -NOx; -CN; aninial angla;methad of itreating acneoplastic diseasy|in amanimaldompgisiighet er ocycl yl
ox0; 20 Rx | : cemdl Kyl
Ta kenyl - - Ao E o ALl PHEEORN o cbforion or WA AREEY ot 701
-al kyl - O ahiigwl/| An amduny éffeStiveatoksat/dr intabitia Geul inféckigh isan aplokattidt wdllbst i t ut ed
Vb 021 46104 TP RBRORAE B e SL A map(llelO AR AAY: kBl o
- S0z- N( Rs) 7 lesiohRs/irflsadCrate-af viruk ploductisRenCHioBality as edrkpared to NRseateBapntrali - | 0
alk3" h -COC,. i kyl ;. 10 - CO- ., 0 alkyl. -N3 -aryl; -heteroaryl;
-het er Btycl 91“,’“3‘%5%?%535‘?%",‘0‘5'53%8@ h%?%l"lé? {ﬂcfolr\ég’oﬁﬂdxgﬁ a&?’é& ¥ndependent |y
sel ect edI L r lemeuaetcgfjdm | E@?ﬂhﬁ):bﬁttlimggﬁkfgltcﬁi%%“hjo rﬂé/kg:fpzdfgablglabgﬂgo p@ﬁkg‘tb(%/i ’
am no, al kyl ani no, dial kyl ami no and a i 0; eac I.s i ndependent |y
or Cl_~oal k§bout 2enedie. &Wﬁb%fmam@%e%& smténs%q?qst'f Fdipnisan 5

conmpound or ag@hdt 11k will sl alreWktEioR ituMot Size PR the AumBer®P BiRsdtTekiOAgam| t  Of
claiml1 wherein Yis -CO_and Z is a bond. ) )
the precise amount will vary according to factors known in the art but is expected to be a

15 dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to about S mg/kg.
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.

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

NH,
N
\>M
N
\\\\\ 0
N
H

N
Z

=<

Part A
25 Triethylamine (16.8 mL, 123.8 mmol) was added to a suspension of 4-hydroxy-
5,6-dimethyl-3-nitro-2(1H)-pyridone (7.6 g, 41.2 mmol) in dichloromethane (200 mL).
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25 4. A conpound or salt of claim3 wherein RL is al kyl, aryl or
substituted aryl. 5. A conpound or salt of claim1l wherein Yis -CS-. 30 6.
A compoungoarsgat Oof claim 1 wherein Y is -CS- and Z is Negyuso/deors A
conmpound or salt of claim6 wherein RS is Hand R, is aryl or substituted
aryl. 46 WO 02/ 4619d PCT/ USOl/ 46915 8. A corrpound or salt of claim1l

wherein Y i S02- 0 aor.s .«Cl a NoY. I S 802 and
Zis a bond%h%refblnnﬁngﬂﬁ?o rrg ? ig 2p jce El"c:IC}f Eé‘k‘%@?m;ﬁi P mmal) | aryi,
or substit utvadaddedland tht. reaenmfril&amadammdlfdr 3\(/)\Lm1ﬁllt9d Mddd-pher ein R I s
al kyl. 10 1 or.sal.t im1 erejn Y is -S02- an Z|
. NRs-. 13, %EtB LY o b ldgine. 7 13 el Bt s g sipglg portignpngithe;
al kyl . 14. Peaﬁ@cﬁmmkhde Glas Slhled @F wﬁ{raﬂomnbléM\t@ ér@tuFQ Affer ifhhody the/teadifon
al kyl -G al kyl,. 15 15. A conmpound og salt of wherein Xis -(CH2) 2. ~-.
. 16. A conpofhi¥ursvasyash ‘?S‘fW‘I'h agneAus \/ﬂf@F"@F’rFaF@“%Fﬁ&- RA0Gpd),dsigdpesident |y H or
al kyl. 20 1faghesimiBdfdRhnd q{eﬁ%&dn&drtmnaéﬁewce&ﬁegs%% plovidd cRide
N-[ 4- (4-anm no- 2-butyl -6, 7-di net Himd
[4,5-c]pyri @raduat. W)SB'{!R'VI ky@q—@gﬁ%@@.m dlchloromethane and loaded onto a layer of silica
N-[4-(4-am )
but y1 ] met ha%gels ahfggl?% mgé whs glhf?ﬁff?s)f%va%'d;]dgméggﬁﬂiné 'tosreg'lopé' Ldnfl i H'1parit¥4s afid
H-i mi dazo[ 4t@“é“]&hﬁ*ﬁ%leﬂwlagﬂa)&lbdtciﬂoromhﬂllmﬁ@bmeﬂledeﬂlrﬁd)p@dmde%nohydr at e;
30
N 4- (2 o RCHTB RUPITIE proguet st sombined apdhon popeentged nde MBS ) )
phenyl t hi ourccemowdmd)hgdf & B~ [(@B—butoxycarbonyl)ammo]buty]}ammo) 5,6- d1methyl-3-
Ndl[ frf'e'g ﬁ'y?gh} nﬁat’yyl b B ot 44T lgg%% QdifwmiC] Pyridin-1-yl)-butyl]-N
N—[4 (4-am ﬂ?@ﬂB—butyI 6, 7-di nethyl - 1Him dazo[4 5-c]pyridin-1-yl)-butyl]

[\I4p?2nglmy;ga;2 -é‘?:?h% %\gﬁ’gfﬁ/ e a|9q4A I;)vgcom%?%e{délv? %1 tnethylamme (2.5 g, 24.7 mmol),

| m dazof 4, Sdfpkldnsthc4ly/ g, PBItxthdNRAD BIMRSE ( 50 RAYiad@ihen heated at reflux for 4
N-[ 4- (4- Amno gb&'lbut ¢ é’dlrrethyrla ( [Yiaf@then heated at reflux for

i m dazo[ 4, 51 E‘}rﬁyrh“de?lc“?nyﬂ)tb{?t“iﬁls]W-aal[efiﬂ'ﬂ’cﬁqﬁﬂ“h}%éﬁﬂlﬁﬁ)cé{bﬁW?ﬂdﬁh@hyI ) net hyl
] benzam de; c%@nﬂt&d‘hﬁéﬁ%ﬂﬂc@@pr@%ﬁ@t@Ef@(/métcmﬂbbro@ugt‘ thiteidHar Wit

i m dazo(4, 5-c] pyr| di n-1yl ] anesul fonam de; or a pharnaceutically
accept abl e digpalvedia ﬁ@bbronmlapsandd%ﬁ?éroméém igela The siliprozsl waneluted with 2si ng a

therapeuti Cab“/&étlﬁﬁ {a:%?ﬁtté NdichigR p&m{)\'néﬁf: Qh@ﬁm%nﬁimﬁé ftbdlcl whid c6RBRL at i on

with a é)har maceu y acce e carrier
and then concentrated under reduced pressure to prov1de ~13 g of tert-butyl 4-{[2-

S

(dibenzylamino)-5,6-dimethyl-3-nitropyridin-4-yllamino} butylcarbamate.
Part C
Sodium borohydride (1.4 g, 36 mmol) was slowly added to a solution of nickel

chloride hydrate (2.9 g, 12.3 mmol) in methanol and the resulting mixture was stirred for
25 30 minutes. A solution of the material from Part B in methanol was added in a single

portion. Sodium borohydride was slowly added until the foaming was colorless. The

reaction mixture was filtered. The filtrate was concentrated under reduced pressure. The

resulting residue was combined with dichloromethane and the mixture was filtered to

remove salts. The filtrate was concentrated under reduced pressure to provide ~12 g of
30 tert-butyl 4- {[3-amino-2-(dibenzylamino)-5,6-dimethylpyridin-4-

ylJamino} butylcarbamate.



19. A pharmaceutical conposition conprising a therapeutically effective
anmount of a conpound of claim9 in conbination with a pharmaceutically

accept abl woc@rssiar . 15 20. A pharmaceutical conposition cEMyTHLAPH1IQ
therapeutically effective amount of a conpound of claim 17 in conbination

wi th a pharmaceutically acceptable carrier. 21. A nethod of inducing
cyt oki ne biggypthesis in an animal conprising 20 administering a

therapeutically effective amount of a compound of claim1l to the animal.
22. A net hod of Yalergldhtayidg (¥ imLal4. a'mmé)wsmﬂddrto anélntion efdhepmatsiial from

adri ni st er! b & S RSEARGHAGPRLY BELSEANEAIPHI! oo SABRYADAbE! 21 m 1

. to the aninma tre |nganeo astic drsease
ani mal corrpTfhesneangpoadnxtmesmﬁrcomgnmmdwlderpeducédzpbtsyreefmleccdzsndne vsasmunt of a

oo o oShha Sl i Rmd e mTRRY, B BB o

ef fecti ve ahetedtat efluaovesnighiand theh corcantrated tmdertrbchlced\pmhre JAhe Zésultidg met hod  of
thor apet | cHFFYF WBELEDE! CBEANoremE BB ST ABr LEARHSOTEMIRISR el . 48
WO 02/ : 1619ivds @ﬁﬁht&lﬁ@ﬂd’tﬂ@lb%eﬁ@nto& siih Relctolinnt IThd comnavad@Rdagithi ¢ di sease
I n an ani nal Si r;{c;edj'aqﬂ\ ni stering @t}heraiﬁgpt ically effective anount of
a conpound ?)*P é igerompthane; metha PRYCOBRAIIRERIEIUSEWE t oki ne

bi osynfghesi &mmn@mnamemn&ﬁmed ﬁid&?m@dééd‘%r@ésm%tt@fﬁwﬁie% stgsf@,r?%u:&l gally
effective anount of a conpound of claim 17 to the aninal met hod of

treating a [Abhuyl- Hﬂ@@w@mlm)aﬁawmqﬂml léfdmﬂerzfdﬂﬁgc]mmiyi]butvlnganate

therapeuticgd Jopief fective amount of a conpound of claim 17 to the animal.

10 15 29. A nethod of treating a neoplastic disease in an aninmal conprising
admi ni steri RytB therapeutically effective amount of a conpound of claim 17
to the animal. 30. A conpound of the formula (Il]: NHZ2 N~ NI X R4 NHR5
wherein: X is allrylene or alkenylene; 20 ~ R is selected fromthe group
consi sti ng of: Tn'ﬂic a:g'é(ﬂGg, bﬂ?k'mhol) wad ddded/to;a solutikuy bf the alateyibl fréhbPart D

-alkyl-S-al kﬁy Ag’, 114 ol) i hrometRans )(iSO 54 Yhe resgltmg m1x%r(22véa%§t%r?e
overnight. Ammonium hydroxide (50 mL) and water (100 mL) were added and the
resulting mixture was stirred for 30 miﬁutes. The layers were separated and the aqueous
fraction was extracted withldichloromethane (100 mL). The organic fractions were

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

25 contained an insoluble oil that was extractéd with dichloromethane. The organic layer was
combined with magnesium sulfate, stirred for 5 minutes and filtered. The filtrate was
concentrated under reduced pressure to provide a solid which was recrystallized from
toluene to provide 1g of 1-(4-aminobutyl)-2-butyl-6,7-dimethyl-1H-imidazo[4,5-
c]pyridin-4-amine. '
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PCT/ USQL/ 46915 -al kyl - O al kenyl ; -alkyl-S- al kenyl; and -alkyl or alkenyl
substituted by one or nore substituents selected fromthe group consisting
of 5 - OH wolvalepen; -N-s)2~ . -CONRs)z; -CS-N(Rs)2; 10 po@hsdi/Rorg;
-NRs-CO-d .Ilp alkyl; -NRs-CS-C1_~p al kyl; -NRS- S~2-Cl110 a~li -COCl_~p

al kyl; 15 -CO-0-dC Ip al kyl; N3; -aryl; -heteroaryl; -heterocyclyl; 20
COaryI a d COheteroaryI R3 and R4 are independently selected fromthe
group consi 1 lleg of al kyl, al kenyl , hal ogen, al koxy, am no, al kyl am no,

di al kyl ami no andrr&hﬂywmhmmaﬂummos&abaddead@pmﬂmtdf WaghindbhtyR-al kyl ;
25 or a phab éc I 3{ ptabl sal t thereof 02/ 461 31. A
. conpound of "Eﬁ«ﬁ ?FjTyé {{T‘ zo[f.Scg Ipyrdin-f-prpine F\fOH“&AQ SmpoRdn -BOC 5 wher ei n:
Qis NOZ orgibhigromSthafe @B(KMI?“’Phe%a@JoK%ﬂth%%s cbdted H%Qllée‘b@ﬂ:lﬁseﬁ% nd R4 are

I ndependent | eI ect ed fromt e group consisting of alkyl, alkeny

. hal ogeR, al e (&f{ md, 0 émmlhwwde and|the teagtion Simre veﬁsmmmd@mdh@l 10 Rs
is Hor C-. i}éé)béﬁ K¥he re%:oﬁnﬂnﬂemgwgﬂeﬁ%i&( »ﬁtﬁ%%’%tﬁgﬁ@dﬂ% (%Q V\ﬁ%%er 32. A

conmpound of the formula (I~: ereln: Xis
al kyl ene orregycrdpigssurRe; The Iesultwq;@mmgpunﬁed by flash chromatography eluting

with 10% methanol in dichloromethane to provide an oily brown material. This material
was dissolved in a minimum amount of isopropanol and then ethanesulfonic acid (55 mg,
10 0.5 mmol) was added with stirring. The reaction mixture was stirred at ambient
temperature for ~1 hour and then heated briefly in a sand bath until it 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
mg of N-[4-(4-amino-2-butyl-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-1-
15 yl)butyl]benzamide as a crystalline solid, m.p. 127.8-128.8°C. |
Analysis: Calculated for Ca3H3NsO: %C, 70.20; %H, 7.94; %N, 17.80; Found: %C,
69.82; %H, 7.70; %N, 17.68.

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

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

dichloromethane (160 mL). The reaction mixture was cooled in an ice bath,
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Ri is selected fromthe group consisting of: -hydrogen; -alkyl;

PCT/ USOL/ =t 6915 -al kenyl; . 5 -al kyl-Oal kyl; -al kyl -S-al kyl;

-al kyl - O-wiVdzigered! Kyl -S-aryl; -al kyl-O al kenyl; 10 -al kylpcusdheay! ; and
-al kyl or al kenyl substituted by one or nore substituents selected fromthe
group consisting of -OH, -hal ogen; 15 N(Rs)z -CO N(Rs)z; -CS-N(Rs) z;

C.._ ~
i ky - 00 MRt maiafecSping s ) Vs agied i the bggion mixmgote oary
- het erocycl ydmoved}ﬁemrﬂyd ice Bathl Tmeéwbﬁhmaﬁwwas mrﬁ&oﬁminﬁﬂte@r Bhd regkgpgndent | y
selected from.the gro 3!?”5' stin of al k al kenyl , hal ogen, al koxy,

. amno, al kyf"é’rﬂ’rﬁc\”a dieshied rﬁ?ﬁ’ﬁﬁs‘ﬁ' AP 1 ?ﬂt‘@tedé‘ﬁ ré‘?ijé‘ﬁeqﬁeﬁsgeﬁﬁ‘éependently

Hor C _io &ltkmled \&&Bamﬁﬁtﬁ&b@!@&%fB&I{rl%&&x%@ﬂelésnﬂﬁngacrﬁmﬁﬂ%ﬁ&‘(vh&a' Iy
acceptasble E)?.eof Acorrpound of the formula (~: . ON\ N\ Ra
e aﬂﬁ Kt h‘ﬁﬂgnm’ & dred:in gn Abdeghaldendxying,apparas rt\cyprewée 9Fmgi s

sel ect ed fr@m{h@ ﬁﬁﬁ\blp saﬁam{a ypiymldam[drs dm-ﬁl kyl; -al kenyl;
-al kyl - Oalk -S-a l; 157-al é O-ary -aryl; - al kyI.-O
al kenyl ; -a} lhleﬂéﬂ“l?%‘hfwamléﬁdnpdﬁww iC al kenyl subst ituted by one or

mor e substlkﬂfyé-ssc%&hﬁ@d%% égggst%e , 556118 075, 94, qgongoungHAC hal ogen;
TR 2 - O 0, S 7.6, 04 1505,

10

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

NH, |

15 - F

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

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

methyl acetate and then dried in an Abderhalden drying apparatus to provide 50 mg of N-
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WD 02/d619:1 -s02-N~Rs~2e . -NRS-CO C1_IU al kyl; -NRs-CS-C~_~o0 al kyl; -NRs-
S02-Ct _io a~Yli -COC~_io alkyl; -COOCL_,o0 al kyI; Nsi -aryl; -heteroaryl;
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Phenylisocyanate (0.056 mL, 0.5 mmol) was added to a chilled solﬁtion of of 1-(4-
aminobutyl)-2-butyl-6,7-dimethyl-1 H-imidazo[4,5-c]pyridin-4-amine (150 mg, 0.5 mmol)
in dichloromethane (150 mL). The ice bath was removed. A white precipitate formed
after 5 minutes. The reaction mixture was allowed to stir for 30 minutes and then it was
15 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
material to the filter and then dried in an Abderhalden drying apparatus to provide 185 mg
of N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c}pyridin-1-yl)butyl]-N'-
phenylurea, m.p. 195.8-196.8°C.

20 Analysis: Calculated for C23H3;NgO: %C, 67.62; %H, 7.89; %N, 20.57; Found: %C,
66.84; %H, 7.71; %N, 20.54,
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5 purified by chromatography (silica gel eluting with 60/40 ethyl acetate/hexanes) to provide
55 g of 2,4-dichloro-5,6-dimethyl-3-nitropyridine. |
Part B
Tert-butyl 4-aminobutylcarbamate (60 g, 339 mmol) was slowly added to a

mixture of 2,4-dichloro-5,6-dimethyl-3-nitropyridine (50 g, 226 mmol), anhydrous N,N-

10 dimethylformamide (500 mL) and triethylamine (50 mL, 339 mmol). The reaction
mixture was allowed to stir overnight and then it was concentrated under reduced pressure
to provide an oil. The oil was dissolved in ethyl acetate and then washed with water, The
organic layer was dried over magnesium sulfate and then concentrated under reduced
pressure to provide a dark oil. This material was purified by column chromatography

15 (silica gel eluting with 40/60 ethy) acetate/hexanes) to provide 64.5 g of tert-butyl 4-(2-
chloro-5,6-dimethyl-3-nitropyridin-4-yl)butylcarbamate as a bright orange oil ' which
solidified on standing. '
Part C

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

20 dropwise to a chilled (0°C) suspension of sodium hydride (8.28 g of 60% in mineral oil,
207 mmol) in diglyme (50 mL). After 1 hr gas evolution ceased.' A solution of tert-butyl
4-(2-chloro-5,6-dimethyl-3-nitropyridin-4-yl)butylcarbamate (68.95 g, 185 mmol) in
diglyme (200 mL) was slowly added dropwise to the reaction mixture. After the addition
was complete the reaction mixture was heated at reflux for 4 hrs. The reaction mixture

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

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

30 phenoxypyridin-4-yl)amino]butylcarbamate as an orange oil.
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' The oil was dissolved in ethyl acetate and then washed with water (X2), washed with
brine, dried over magnesium sulfate and then concentrated under reduced pressure to
15 provide 6.74 g of tert-butyl 4-(2,6,7-trimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-
yDbutylcarbamate as a brown oil. o
Part F
A solution of tert-buty! 4-(2,6,7-trimethyl-4-phenoxy-1 H-imidazo[4,5-c]pyridin-1-
yDbutylcarbamate (6.70 g, 15.8 mmol) in dichloromethane (50 mL) was slowly added to a
20 chilled (0°C) mixture of trifluoroacetic acid (60 mL) and dichloromethane (100 mL). The
reaction mixture was allowed to warm to ambient temperature and then left overnight.
The reaction mixture was concentrated under reduced pressure to provide a brown oil.
The oil was dissolved in dichloromethane and the solution was made basic (pH 14) with
5% aqueous sodium hydroxide. The layers were separated and the aqueous layer was
25 extracted with dichloromethane. The organic layers were combined, dried over
magnesium sulfate and then concentrated under reduced pressure to provide 4.50 g of 4-
(2,6,7-trimethyl-4-phenoxy-1 H-imidazo[4,5-c]pyridin-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 anhydride (2.54 g, 14.6 mmol) was slowly added to the reaction mixture.

The reaction was judged to be complete in 10 minutes. The reaction mixture was
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10! 1098\NN&' () -s! SOF 10%&: ()-!P F 10%& ()-!SF 10%& ()-!{F 10%& (? S, ,s10%& ()
- QQuoQuU3lloweddp paghapg yn it was dissolved inl chloroform. The solution was extracted with

10 % aqueous sodium hydroxide solution. The aqueous layer was separated and then

extracted multiple times with chloroform. The organic layers were combined, dried over

15 magnesium sulfate and then concentrated under reduced pressure to provide a yellow oil.
The oil was dissolved in methanol and combined with 1M hydrochloric acid in diethyl
ether (10.4 mL). The resulting white precipitate was isolated by filtration and dried. The
solid was dissolved in water and the solution was adjusted to pH 10 with solid 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 Cy4H33N50.8: %C, 51.67; %H, 7.12; %N, 21.52; Found: %C,
51.48; %H, 6.95; %N, 21.51.
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Part A

Triethylamine (3.3 mL, 23.7 mmol) was added to a chilled (0°C) mixture of rert-
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 fert-butyl 4;({3-[(ethoxyacetyl)amino]-S,6-dimethyl-2-
phenoxypyridin-4-yl}amino)butylcarbamate as a brown oil. The oil was combined with
pyridine (130 mL) and heated at reflux overnight. The reaction mixture was concentrated

15 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 magneéium 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-dimethyl-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-lH—imidazo[4,5-
c]Jpyridin-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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UB10% U&' () - shathfhebutfohic anhydride (2.74 g, 15.7 mmol) to provide 6.26 g of N-{4-[2-
(ethoxymethy!)-6,7-dimethyl-4-phenoxy- 1 H-imidazo[4,5-c]pyridin-1-
yl]butyl} methanesulfonamide as a brown solid.
Part D
Using the general method of Part H of Example 7, N-{4-[2-(ethoxymethyl)-6,7-

on

dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-ylJbutyl } methanesulfonamide (5.86 g,
13.1 mmol) was aminated to provide 1.58 g of N-{4-[4-amino-2-(ethoxymethyl)-6,7-
dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]butyl} methanesulfonamide as a white solid, m.p.
165-167°C.

10 Analysis: Calculated for C sHa7NsO1S: %C, 52.01; %H, 7.37; %N, 18.95; Found: %C,
51.83; %H, 7.39; %N, 18.88.

Example 9
N-[4-(4-Amino-2-butyl-6,7-dimethyl-1 H-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- 1 H-imidazo(4,5-
c]pyridin-1-yl)butan-1-amine (122 mg, 0.33 mmol) was dissolved in dichloromethane and
triethylamine (0.093 mL, 0.67 mmol). The solution was cooled in an ice-water bath and 4-

25 [(2-(dimethylamino)ethoxy]l(phenyl)methy!]benzoyl chioride (106 mg, 0.33 mmol) was
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aqueous sodium carbonate. The phases were separated and the aqueous fraction was
extracted with dichloromethane. The organic fractions were combined, washed with water
5 followed by brine, dried (Na;SO4), decanted and evaporated to yield a yellow oil.
Purification by flash column chromatography (silica gel, 92:8 dichloromethane/methanol
gradient to 95:5 dichloromethane/methanol) provided 101 mg of N-[4-(2-butyl-6,7-
dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-4-[[2-
(dimethylamino)ethoxy](phenyl)methyl]benzamide as a pale yellow solid. The product
10 was determined to be 97+% pure by HPLC.

MS(CI): 648 (M+H).
Part B

N-[4-(2-Butyl-6,7-dimethyl-4-phenoxy-1H-imidazo[4,5-c]pyridin-1-yl)butyl]-4-
[[2-(dimethylamino)ethoxy](phenyl)methyl)benzamide (101 mg, 0.16 mmol) and

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

20 (Na;S0s), decanted and evaporated to provide a yellow oil. Purification by flash column
chromatography (silica gel, 95:5 dichloromethane/methanol gradient to 9:1
dichloromethane/methanol and finally 94:5:1 dichloromethane/methanol/triethylamine)
provided 14 mg of N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yDhbutyl]-4-[[2-(dimethylamino)ethoxy](phenyl)methyl]benzamide as a yellow oil.

25 '"H-NMR (500 MHz, DMSO-dg) & 8.41 (t,J = 5.5 Hz, 1H), 7.76.(d, J = 8.3 Hz, 2H); 7.43
(d, J=8.3, 2H), 7.37-7.31 (m, 4H), 7.26-7.22 (m, 1H), 5.84 (bs, 2H), 5.52 (s, 1H), 4.22 (t,
J=7.7Hz, 2H), 3.49 (1, = 5.8 Hz, 2H), 3.29 (dd, J = 6.4, 12.4 Hz, 2H), 2.76 (t, T = 7.7
Hz, 2H), 2.58 (t, J = 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, J = 7.4 Hz, 3H);

30 C-NMR (125 MHz, DMSO-dg) § 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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CYTOKINE INDUCTION IN HUMAN CELLS
5 An in vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon (o) and tumor necrosis factor () (IFN and
TNF, respectively) secreted into culture media as described by Testerman et. al. In
“Cytokine Induction by the Inmunomodulators Imiquimod and S-27609”, Journal of
Leukocyte Biology, 58, 365-372 (September, 1995).
10
Blood Cell Preparation for Culture

Whole blood from healthy human donors is collected by venipuncture into EDTA
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole
blood by density gradient centrifugation using Histopaque®-1077. The PBMCs are

15 washed twice with Hank’s Balanced Salts Solution and then are suspended at 3-4 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.

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

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

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

25 Incubation
The solution of test compound is added at 60 pM to the first well containing RPMI
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then
added to the wells in an equal volume, bringing the test compound concentrations to the
desired range (0.12 to 30 pM). The final concentration of PBMC suspension is 1.5-2 X
30 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.
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polypropylene pipet and transferred to sterile polypropylene tubes. Samples are

5 maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and

for tumor necrosis factor (o) by ELISA

Interferon (o) and Tumor Necrosis Factor (a) Analysis by ELISA
Interferon (o) concentration is determined by ELISA using a Human Multi-Species
10 kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in
pg/mL. ' '
Tumor necrosis factor (o)) concentration is determined using ELISA kits available
from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San
Diego, CA. Results are expressed in pg/mL.

15
The table below lists the lowest concentration found to induce interferon and the
lowest concentration found to induce tumor necrosis factor for each compound. A “*”
indicates that no induction was seen at any of the tested concentrations.
20
Cytokine Induction in Human Cells
Example Lowest Effective Concentration (pM)
Number Interferon Tumor Necrosis Factor
1 0.12 1.11
2 0.0046 0.01
3 0.01 0.37
4 0.12 0.37
5 0.01 0.12
6 0.01 0.01
7 0.37 *
8 0.04 10
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The present invention has been described with reference to several embodiments

thereof. The foregoing detailed description and examples have been provided for clarity

5 of understanding only, and no unnecessary limitations are to be understood therefrom. It
will be apparent to those skilled in the art that many changes can be made to the described
embodiments without departing from the spirit and scope of the invention. Thus, the
scope of the invention should not be limited to the exact details of the compositions and
structures described herein, but rather by the language of the claims that follow.

10
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wherein X is alkylene or alkenylene;
. Y is CO—-, —-CS—, or —-SOy—;

10 Z is a bond, -O-, —=S—, or =NRs—;

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

-alkyl;

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

20 -O-alkyl;

' -O-(alkyl)o.i-aryl;

-O-(alkyl).)-heteroaryl;
-O-(alkyl)p.1-heterocyclyl;
-COOH;

25 -CO-O-alkyl;
-CO-alkyl;
-S(O)o.2 -alkyl;
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-5(0)o2 —(alkyl).1-heterocyclyl;
~(alky1)o.1-N N(Rs)2;

5 -(alkyl)o-1-NRs-CO-0O-alkyl;
~(alkyl)p.;-NRs-CO-alkyl;
-(alkyl)p.1-NRs-CO-aryl;
-(alkyl)p-1-NRs-CO-heteroaryl;
-N3;

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

. -CO-haloalkoxy; -

15 -NO3;
-CN;
-OH;
-SH; and in the case of qlkyl, alkenyl, and heterocyclyl, oxo;

20 R; is selected from the group consisting of:
-hydrogen; ’
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
25 -alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl:
-alkyl-O-alkenyl;
-alkyl-S- alkenyl; and
30 -alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH; '
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-CO-N(Rs)2;
-CS-N(Rs)2;
5 -So0z-N(Rs)2;

-NR;s-CO- Cy.10 alkyl;
-NR;-CS Cj.10 alkyl;
-NRs- S0z- Cy.19 alkyl;
. -CO-Cj.p0 alkyl;
10 -CO-0-Ci.10 alkyl;
| -N3;
-aryl;
-heteroaryl;
_ -heterocyclyl;
15 -CO-aryl; and
-CO-heteroaryl;
Ri and Ry are independently selected from the group consisﬁng of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio;
each R; is independently H or C;.jealkyl;
20 or a pharmaceutically acceptable salt thereof.

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

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

7. A compound or salt of claim 6 wherein Rs is H and R is aryl or substituted aryl.
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VI0%&' ()-!.s'1109%9?2& ()-' @' '10% & ()- 10 10 10810%&' () - WU6{\ :
1109 () - g!§.s" 109@infpound et'stButlaim | whegin(Y is $0510%<<&’ () - ! 0810% 1& () - z[ ?4:
L0* 109/ () - Y810%! () -1 12109 ()-11210%: ()-1t,, &z 10%H& () -,
. 10%&' ()-bGTN - 109B& () - St 1098& ()- 109B& () -
109B& () -! 40YB& {ommufd@ealtof clifin 1 0BerEM AN-SO+048TRBYond.- 2! " S10% " & () -2
1098B& () -1 y! 109BB& ()-2&109B& () - F10%B& () - DIUL U A2V
. -1051098& ()-3!109B& ()- y2yl0vB& ()-0@0%B& ()-!1@ %0%B+B& ()-L! @
%40%5& () - 10UXYZA édmnigdiingd or salt of claim 9 wherein R, is alkyl, aryl, or substituted aryl.

11. A compound or salt of claim 10 wherein R, is alkyl.

10 12. A compound or salt of claim 1 wherein Y is -SO>— and Z is -NRs—.

«

13. A compound or salt of claim 12 wherein R; is alkyl and R, is alkyl.

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

15. A compound or salt of claiml wherein X is (CHz)24—
* 16. A compound or salt of claim 1 wherein R; and R4 are independently H or alkyl.

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

N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-yI)-
butyl]benzamide;

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

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

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

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

35
N-[4-(4-amino-2-butyl-6,7-dimethyl-1H-imidazo[4,5-c]pyridin-1-y)-butyl]-N’-
phenylurea;
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10 18. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of claim 1 in combination with a pharmaceutically acceptable carrier.

19. A pharmaceutical composition comprising a therapeutically effective amount of a
compound-of claim 9 in combination with a pharmaceutically acceptable carrier.

15 '
20. A pharmaceutical composition comprising a therapeutically effective amount of a

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

21. A method of inducing cytokine biosynthesis in an animal comprising

20 administering a therapeutically effective amount of a compound of claim 1 to the animal.

22. A method of treating a viral disease in an animal comprising administering a

therapeutically effective amount of a compound of claim 1 to the animal.

25 23. A method of treating a neoplastic disease in an animal comprising administering a

therapeutically effective amount of a compound of claim 1 to the animal.

24, A method of inducing cytokine biosynthesis in an animal comprising

administering a therapeutically effective amount of a compound of claim 9 to the animal.
30 -

25. . A method of treating a viral disease in an animal comprising administering a

therapeutically effective amount of a compound of claim 9 to the animal.
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administering a therapeutically effective amount of a compound of claim 17 to the animal.

comprising

28. A method of treating a viral disease in an animal comprising administering a

therapeutically effective amount of a compound of claim 17 to the animal.

10
29. A method of treating a neoplastic disease in an animal comprising administering a
therapeutically effective amount of a compound of claim 17 to the animal.
30. A compound of the formula (II):
15 -
NH,
N
PR
R; N
5
NH
R/
(In
wherein: X is alkylene or alkenylene;
20 - R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
25 -alkyl-S-alkyl;
-alkyl-O-aryl;
-alkyl-S-aryl;
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10! 1 Ty@"10% /1 & () -!y@ralkgbS-atkenyl;, andyog / & ()-"s10% & ()-10% & ()-10% & ()
) %g A;a?LS(H):- | 10! ;L;) :ydy ] éoz/“; & ( @B{&)Oog %eﬁ%l’sﬁﬂs%ﬁté% b(y)one or more substituents selected

VTSI 10% & () - IS{ 109 & (ford o EIpROLSISHAGRO% & () - 109% & () -y

10% & ¢) - kL-=5{ 10% & () - J${ 109%& () - J${10% & ()-J' k. {${109% & ()-I${10% & ()

- -3${10% & () - JI R3=${ 10% & () J@f‘w%& ()-3" k. {${10% & ()-JI${10% & () - I${ 10%

1& ()-3' k. {kKMB=${10% & ()-J' k KalGenD% & ()-JI${10% & ()-I${10% & ()-J' k. {I${
1096 & () - J

| #( - L Tk {I${10% & () - JJ${1H%5%R()) I${10% & ()-J' k. {I${10% & ()-JII${ 10%
& ()-J. 05 -CO-N(Rs)z;

_583% " ${10% & Ec,)|\£]${10%& ()7 gm@@&' ()-3" k. {${10% & ()-JI${10% & ()-I${1
0% & () - JCDFKNOPSQN- =

810%522)() ${10% & ()-J' k. {${10§@&Nm5323${10%& ()-J${10% & ()-J' k. { STUWU4
810%" & ()- fF10%"& ()- ,10% & ()- ' & 1094 & ()-

&1 10% " & ()-10"10"10" " owU4 s NBsER-Crualkphs g’ ()- @10% & () - ;1109 & () -
109 & ()-10r"10r " 10r " % 69H| [:vm-cfs'-%-" q()-  f110%y & ()- "s1l0% & ()-
10% & ()- fS10%I"d& ()- ~10% & () -px#0O Zov4 S#10%
-NRs- SO,-Ci.10 alkyl; .
_ -CO-C.10 alkyl;
15 -CO-0-Cy.j0 alkyl;
-Ns;
-aryl;
-heteroaryl,;
-heterocyclyl;
20 ~CO-aryl; and

-CO-heteroaryl;
Rj and Ry are independently selected from the group consisting of alkyl,
alkenyl,'halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
each Rs is independently H or Cy.y alkyl;
25 or a pharmaceutically acceptable salt thereof.
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& ()- f110900" 2& () -
& ()- s10% &
(10%" & HOT/USO#A69A8RE () -
S(| obU4 L10% &
21 1098& ()- (10% %& ()- (7b

m {Z9bUA 294 Q% hobd orRELRA%E S Yy 2" ZYA0%BES! () - SZULOUKS: () - ! $ZU0%&: () -

1710%
: o
O
=
R3 I}IH
X
R, |l]
R “BOC
(Im
5
wherein: Q is NO; or NHy;
" X is alkylene or alkenylene;
R3 and R, are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
10 R5 isHor Cl.m alkyl; ’
or a pharmaceutically acceptable salt thereof.
32. A compound of the formula (IV):
N XN
| LR
R; N
X
R, I
/N
BO
15 Rs c
)
wherein: X is alkylene or alkenylene;
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& & ()- F|[:bUW4 /yl0%& & ()- ,10% & & ()- 3+10% & & ()- )S10% & & ()-
8&10% & & ()- ZYA0%& ()-WvU4 1099"9& ()- s'!1099"9& ()-10 & 10 & 10 &
,y810% & Wl 0z46BU0% & & ()- 2-10% & & ()- | K d|[:vU4  @cHISIA&IE) -
@1099"9&' ()- ,1099"9& ()- ,109@"9& ()- @109®"9& ()- 109" 9& ()-d>*|[:vU4
(91099"9&' ()- n#L10% & ()-t y 109@"9& ()- f109®"9& ()- 109®"9& ()-

IS L SRR ool 94 (- S0 08 )
-hydrogen;
-alkyl;
-alkenyl;
5 -alkyl-O-alkyl;
-alkyl-S-alkyl;
-alkyl-O-aryl,
-alkyl-S-aryl;
-alkyl-O- alkenyl;
10 -alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substithents selected
from the group consisting of:
-OH;
_ -halogen;
15 -N(Rs)z;
-CO-N(Rs)a;
“CS-N(Rs)z;
-S02-N(Rs)z;
-NR;5-CO-Ci.10 alkyl;
20 -NR;s-CS-Cy.1p alkyl;
-NRs- SO,-Cy.j0 alkyl;
-CO-Cy.10 alkyl; |
. <CO-0-Cy.j9 alkyl;
-N3;
25 -aryl;
-heteroaryl,
-heterocyclyl;
~CO-aryl; and
-CO-heteroaryl;
30 R; and Ry are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
each Ry is independently H or Cj.10 alkyl;
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) 10%! & () -38. Pl SLOMm9aRnd YEthe BIBIBYEE () - MU410 " 10% & & ()- L10% & & ()- 10

whérein: X is alkylene or alkenylene;
R; is selected from the group consisting of:
10 -hydrogen;
-alkyl;
-alkenyl;
-alkyl-O-alkyl;
) -alkyl-S-alkyl;
15 -alkyl-O-aryl;
-alkyl-S-aryl;
-alkyl-O- alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
20 from the group consisting of:
-OH;
-halogen;
“N(Rs)2;
-CO-N(Rs)s;
25 -CS-N(Rs)2;
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" ‘() - ) & ()- dF 4 AR ( L10%&& ()-10 # 10 # 10 #
. SB10% # & ()- 510 111{Y8va1d LIRS ddiky O
-NRs- SO2-Cy.10 alkyl;
5 -CO-C;.10 alkyl;
-CO-O-Cl.lo alkyl;
-N3;
-aryl;
-heteroaryl;
10 -heterocyclyl;
‘ -CO-aryl; and
-CO-heteroaryl;
R; and Ry are independently selected from the group consisting of alkyl,
~ alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
15 each Rs is independently H or Cy.1o alkyl;

or a pharmaceutically acceptable salt thereof.

34. A compound of the formula (VI):

L

R/N\ //O
S
0“"\r
20 ' 1

(VD

wherein: X is alkylene or alkenylene;

R; is aryl, heteroaryl, heterocyclyl, Cy.20 alkyl or
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-alkyl-O-alkenyl;
-alkyl-S- alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected
_ from the group consisting of:
15 -OH;
-halogen;
-N(Rs)2;
-CO-N(Rs)2;
-CS-N(Rs)z;
20 -S02-NRs)a;
-NR;5-CO-Cj.19 alkyl;
-NR5-CS-Ci.10 alkyl;
-NRs- SOz-Cl.lo a]kyl;
-CO-Cj.10 alkyl;
25 | -CO-0-C1.10 alkyl;
-N3;
-aryl;
-heteroaryl;
_ -heterocyclyl;
30 ~CO-aryl; and
-CO-heteroaryl;

56



’_l

WO 02/46194 PCT/US01/46915

Rs and Ry are independently selected from the group consisting of alkyl,
alkenyl, halogen, alkoxy, amino, alkylamino, dialkylamino and alkylthio; and
each Rs is independently H or Cy.yq alkyl;
or a pharmaceutically acceptable salt thereof,
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