| m dazoqui noline Ethers 5 Field of the Invention This invention relates t
i m dazoqwamo?/uaiel conpounds that have ether and urea funct PORAISIT/Y6696 t he

1-position, and to pharmaceuti cal mmmﬂ ﬁ cont ai ni ng such conpounds. A
further aspect of this invention r MHI ”Hmmm,e use of these conpounds as

i mi unonodul ators, for inducing cytokipgg.piosynthesis in animals, and in
the treatnment of 10 diseases, including vi raI and neopl asti c di seases.

Background of the Inventi Oﬂréﬁkﬁbgil{uséd flﬁhhﬁﬁhﬂlOflﬂ{ﬁ&I&S& nt he 1H

i mdazo[ 4, 5-c]quinoline ring system Backma . Chem 15,
1278- 1284 (1950) describes the synthesis of 1-(6-nethoxy- 8 15

-qui nol i iyl ) Wik i meditogi dazol 4, 5-c] qui noline for possible use as an
anti mal ari al'ﬂ'ﬁt‘?%?e'quent ly, syntheses of various substituted 1H

i m dazo[ 4, 5-c] qdhisdivention rplates tampdazbq;dnolﬁelcompmﬁpd that hhaé ethetandhirea J. Med.

*Ch 11, 6 dth
T2 (4 pi plneBGtE: e Phogidon b3 pASatet o REFrEIoas coniming pshe
ant i convul saonpewnds. cArqutlmvas)euloathmalgeeﬂtwn Allaes to BrrsnoMhede compourlddgdn  Abs.

85, 94362 2 orted sev oxoil mi dazo[ 4, 5- c] qui nol | nes,
and Ber enyi Qne'“un?mgdu\lla 5 Iiigrf’relf1 %“iy&c’i@‘f Sy’itgesmll?)%‘?‘mf diip dapyiyeatmpen af
report &l cedisaasas, Zncdudingwickhzo] reopladtidWisagdes.nes. Certain 1H

i m dazo[ 4, 5-c] quinolin-4-am nes and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodil ators
and 25 immthm@fﬁ,elfN%ﬁgnare described in, i~rte~ aXia, U S. Patent
Nos. 4, 689, 338; 698 624; 5,037,986; 5, 268,376; 5, 346,905; and
5, 389, 640, all offh%ﬁistwhﬁtrl%wp%em er ataidareldet- ﬁquolrr@frmg@w@n, Frivlsmen
continues tegidheyi n Certain
1H i m dazo] éelt 5- (J:| n:dsﬁéﬁﬁfh 1I5 12}7?225@%@ wﬂ%l% aﬁzeglgf)?ﬁ,gé ﬁ‘i&hoﬁ?S

pyridi i 4anﬂh’@§1m}éh%tn¥myy -Midmidepa45- quumllmndi}rlpnsslblamemesn hnauna’ngia:hn et her

o Rhown. SR Sithefondy, siithdddr e suiilior i o BBl o it indo B8 "
5,494,916 zmpertvd B9e20898 JaiDesali, faMeh Ghemat 1, mrpﬁﬂs92t(d>96&)aymhéyze}dolmounds

that are us L T4 ther.e is a caontinuing need
f or corrpounggﬁ{{a?{ﬁlﬁl &n ﬁ%‘ﬁﬂ’lﬁt ﬁ?rgldﬁ%) u?& qglriohlée?’srﬁﬁ?ﬁ%&Pesponse

i nducti on oﬁntmpnuusaneadnﬁoasiynwmhir sgent. A)lsdne}armcme Sham. ABsBH %362 the

| nventjpn ound new. ¢l ass oun that _are useful in

i nduci ?1(8 cvﬁok?x%avfde%qrggﬁﬁfeﬁég ogowgagrﬂﬁrgﬁgum DeyAna Rerepyi € al-d- i nventi on
provi des i mideraycliaChdnt @8 4-5a7H1 040 @0SH )] Ieive afpprsDicRaBRZOQihiald[A8- 4- am ne
conpounds thﬁﬁ gve an ether and urea containing substituent at the
1-position ounds are defined by Fornmulas (1) and (11), which are

defined in nore GQetan I Hiimidago[d5@3quitodiiPRARRSs MBAL nd NenbdenRaAkiwkiveict ur al

formula: 15 _NH~_ Rz R1
thereof were later found to be useful as antiviral agents, bronchodilators and

; e3eyvdt 76Tl ' WO0112/ A191 PCT/ U 5111 /~(il9C> Urea Substituted @/\

.-I

25 immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338;
4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are
incorporated herein by reference.

There continues to be interest in the imidazoquinoline ring system.

30
Certain 1H-imidazo[4,5-c] naphthyridine-4-amines, 1H-imidazo [4,5-c] pyridin-4-

amines, and 1H-imidazo[4,5-c] quinolin-4-amines having an ether containing substituent

! T
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wherein ~, R-, R2, and R are as defined herein for each class of conpounds
having Formulas (1) and (lI1). 20 The conpounds of Formulas {I) and (11) are
useful asvonmmel response nodifiers ' due to their abilitpCrasSindiuase

cyt oki ne bi osynthesis and ot herwi se nodul ate t he i mmune response when

adm nistered to animals. This makes the conmpounds useful in the treatnent
of a vari et yt thé 1 positéd 4r® Rovit! ChheaSary iids@libedi; ! %{ﬁgt.hat are
responsi ve %gﬁfgﬁﬂ c@anges in the inﬁ%%gx?éiggﬁggg%gam'y 2/ ~(i 191 PCT/
U SU 1 /.tl @BTOThePhvéonand V@ 3PR%B. provi des phar maceut i cal cor npositions
cont ai ning the i nmune response nodi fyi ng conpounds, and net hods of inducing
cyt oki ne biosynthesis in an animal, treating a viral infection in an

-ani mal , and/or tPERIT Hgseatisaspitaidentfy ¢oupasds that ae usfil MR imbineatiHomiest er i ng
a conpaund ghdifiess ; - to the anjnmal. In, addjtion, the invention
provi des met hods g?ﬁls?;}én% %@P%‘?‘%géetdr@°88’r¥8%‘tiiﬁg‘§“B?Vetth%%%&mpwafaﬂﬁ novel

‘i nt er medi at BEMyEEegponsenby indudtipn bhiegoldncbiodyhbess GRS wdBnidagt ai | ed
Description of the Invention As nmentioned earlier, we have found certain
conpounds that induce cytokine 10 biosynthesis and nodify the inmune

response i nSumij th&diavendionpounds are represented by Formulas (1) and
(1), as shown q%%v. 1 i nol.i ne conpounds of the invention, which

ni dazoq
have ether and uféa O'F'ffﬂac‘?qwoﬁ%ﬁs Pt senpoundsehat apgispful wrinducingropkimeent ed by
For mul14. (| Diosyhii2siiin &82maYs. XA &ordRhely, s #lerdron\WaSids %idt%ﬁdgﬁinb%@%mine.

- CHRs- al kyl - ,..ar .- CHRs- al keny| -; _is selected trom group consi sting
of Ra- NRs-a(‘iﬂé‘%ﬁh%%g‘-“ﬂé@Zé?ﬂwwl}ne:‘h%mwaown%atmmamﬂmraydl prea

_I t4_NRs- CRantliRéng/suBstitaény bt the RpoditdS -THEmDIREada R helgrqar yl..  ~Ra- NRs-
CR3- NRs- Z- terocyclyl: - Ra?)NI'i’s- CRB-E Né Rér%wﬁdfzﬂg?ﬁﬁid%ﬁé%ﬁéﬂ@z@ﬁ@a| kyl: 3

—_ h .
VO 02/ - 1GL iI), which are defined in more detail infia. These compounds share the general structural

formula:
15
NH,
NZ NN
\
| D>—r
X N
|
@ X—0—Ry
Rq
wherein X, Ry, R;, and R are as defined herein for each class of compounds having
Formulas (I) and (II).
20 The compounds of Formulas (I) and (II) 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 in the immune response.



PCT/ US(1 11 ~GG - R~- NRa- CR3- NR9- Z- R~- al kenyl ; - R~- NRa- CR3- NR9- Z- R6- aryl ;
-R4- NRa- CR3- NR~-Z-R~-heteroaryl; and -R 4-NR8- CR3-NR9-Z-R--heterocyclyl;
RZ is selwotadototom t he group consisting of: -hydrogen; -@dysoi~edkenyl ;
-aryl; 10 -heteroaryl; -heterocyclyl; -alkyl-Y-all yl; -alkyl-Y- al kenyl;
-alkyl-Y-aryl; and I 5 - alkyl or alkenyl substituted by one or nore
substituents sel erdeqbehfigiTubthér F6QER phAARLSH] Ssitidnstoor en;
“N(RS}z~ 20 -CO N(Rs)z -CO c:_~_~‘g al kyl C%&'gl%?@?%s‘té%??‘?m%?&- aryl; 25
- het er oar y| ; ™REIEasHERAE Madifyingoompynds, and methodheftindusingyclytokine divsRBhdsis =O or
=S; 30 each RAniafinlal dRRGDIEN N : r € ich may be .interrupted
by one ' or m)Pé1 ey roqps?aegnﬁh%kq%%nﬁ%’pagﬁ) L lfllglgln(g?mé%f 5RPRY1; 4
-WO (12/ . t Glananpeitbysdminidang@ déppendofiforniyla @) &yl tothe ahikabyl , whi ch may

be interrupted b . . rQups;., R~ i.s oy .C~ ~o all.-yl which
may be Pnterr upt Beﬁa’g@‘“ﬁ“ﬁ{’ ﬁﬂgﬁ{é\(r%cr)l né}? B‘%}Vﬁgsfmﬁh—&éé’ﬁ Sﬁ’rlél?eﬁ‘ EPP emmondsif thea ri ng:
*5 R$ is H, OCaventiophhdmovelinteamgdisttd usyfu] inhe fpdthasicloRfese@Bmpinast oget her to
forn~a ' ring R~is C~_~o al kyl which can join with R8 to forma ring;
each Y is independently -O or -S(Oo ~; Zis a bond, -CO, or -SOz-; 10 n

is 0 to 4; abetaidatDestripti@tefthe Iovenfigpendently sel ected fromthe group
consisting of C,_~o all yl, C io alkoxy, hydroxy, halogen and
trifluoromethyl ;%m%\’tlﬁﬂ%ﬂrq‘?ﬂl?éaﬁ hayp I'E‘S"mééi%’ﬂ% comnourdy thatinfueeetoking The

i nventilon al liosyhthedisstrismadity b RlcTo AL G AR SuGABRBURIR Jhat bear an
et her and urea cont %i ni ng substituent at the 1-position. Such
[

t et rahydr oi mieBESaEd % Sompdasbrand (Hy gs showmbslemesent ed by Formula (11): NHS N
i

N/ Imidazoquinoline compounds of the invention, which have ether and urea

functionality at the 1-position are represented by Formula (1):

15

@

wherein: X is ~-CHRs-, -CHR;-alkyl-, or -CHR;-alkenyl-;

20 . R, is selected from the group consisting of:
-R4—NRg-CR3—NRs—Z—Rg-alkyl,
-R4~NR3-CR3—NRs~Z—Rgs-alkenyl;
-R4—NRg-CR3—NRs—Z—R¢-aryl;
-R4~NRg~ CR3—NR;s—Z—Rs-heteroaryl;

25 -R4~NR3— CR3—NR;s~Z—Rg—-heterocyclyl;
-R4-NRg—CR3—NR;sR;
-R4~NRg—CR3;—NRy—-Z—R¢—alkyl;




~R2NI XORL 20 (Il) wherein: Xis -CHRS-, -CHRS-al kyl-, or
-CHRS- al kenyl -; R is selected fromthe group consisting of:

- R4- NR8- ®R3OMRBYYZ- R~- al kyl ; - R4- NRa- CR3- NRS- Z- R~- al kenyl ; PZF/US01/46696
- R4- NR$- CR3- NR5- Z- R6- aryl ; - R4-NR8- CR3- NRS- Z- R~- het eroaryl ; -R4-NRg-
CR3- NRS- Z- R6- het erocycl yl; 5 WO 02/ -4C191 - R4- NRg- GR3- NRSR~;

- R4- NR$- CR3- NR~- Z- R6- al | r yIR,~NRa-d¥38-Mi37 NiRz= e R @l kenyl ;
- R4- NR8- CR3- NR9- Z- R~-aryl ; -R4-NRa- CR3- NR9-Z- R~-heteroaryl; and -R4-NRs-
CR3- NR~- Z- R6- het er ocycl yI ; "BezNRe—(Rs-¥Roed—Refmlt he group consisting of :

- hydrogen; -alkyl; 10 -al kggyNgr,P&ER Lﬁg_/ _L;QQ?__ - .1 -heteroaryl;
-heterocyclyl; -alkyl-Y-al %ﬁ; S éa %IZ -6 aﬁ%{gﬂ’%%ﬂq al kyl -Y-aryl; and -
-al |yl or al kenyl substi t utfedNBy- 6Re—NRy-#orRs—aidradyichylient s sel ected fromt he

group ca@nsi sting of: 11 &1 n; - N .7z: +CONRS)z; -COC, _,o0
al kyl; -COOC~-_io alkyl ;Se%gte?@hpgggrﬂl?c&ﬁg%% aryl; -heterocyclyl;

-CO-aryl; and 30 -CO het er dgdsdgen;each R3 is =O or =S; 6 WO 02/.11191
PCT/USI I/ ~(~(~9( each R4 ja%gil_ndependent |y al kyl or al kenyl, which may be
interrupted by one or nore -©’ groups; each RS is independently Hor G _lo
al kyl ; -alkenyl;

-aryl;
10 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y-alkenyl;
-alkyl-Y-aryl; and
15 - alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(Rs)2;
20 -CO-N(Rs);
-CO-Cj.q9 alkyl;
-CO-0-Cy.j¢ alkyl;
-N3;
-aryl;
25 -heteroaryl;
-hetefocyclyl;
-CO-aryl; and
-CO-heteroaryl;
each Ry is =0 or =S;
30 each Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O— groups;

each Rs is independently H or C_jo alkyl;



R6 is a bond, alkyl, or alkenyl, which may be interrupted by one or nore
-O groups; R-is Hor O _~o alkyl which my be interrupted by a hetero
atom or VB 0Zan9join with RSto forma ring; RS is H C,_PETAISRY#6690r
arylallyl; or R4 and R8 can join together to forma rng; 10 RO is C-_io
all "yl which can join together with R8 to forma ring; each Y is

i ndependently -0 or 3G Bord; alkd, drall@nPORBich iafbe ifmipREbyondod Bold, L0 4
and each R present is independently selected fromthe group consisting of
C _lo 15 al kyl, cO-#o#Wiskoxy, hydroxy, hal ogen, and trifluoromethyl: or a
pharmaceutically acce I | S
Conpounds of the i _nveE%’?%iﬁ%égﬂwtéggyg%%gé‘%%g?@%ﬁ?é@} tagieﬁg(g%?%%g: Hgme I
where R, R2, R3, JmawikRstRgorme gl n are as defined above, BOC is

t ent - butcoxycar bonyl agrgd . " - R6- &l K - Z-R~-al k -Z-R6-arvyl,

- Z- R6- htgt eroaryl, -Z- ~.‘%&§ﬂg%‘§%¥§ﬁ£@?%&%%@ c\%ﬁjeor"g%lﬁlerﬁgfog%& Z are
‘as defined above.ringn step ( 1 ) of Reaction Schene | the am no group of an
am noal cohol of Formula.X.is protected.with t ent - but oxycar bonyl group. A
sol ution of the am nog{%c‘,%%ﬁb‘l" aﬁxp‘?’@%&ﬁwwaﬂf%ﬁ%ﬁﬁo'%ﬂﬁ% ed with
di-tert-butyl dicarboradtey isinddpendenpedeer FORRase such as 25 sodi um

hydr oxi de. Many am nog).cohols of Fornula X are comrercially avail abl e;
others can be prepared §&PAY: khBwPisyPerieti c methods. In step (2) of
Reactian Schenme | a pmpgteed £dnam noal cohol of Fornmula XI is converted to an
iodide of Formula XII. lodine is added to a solution of tri p_hegnylfphosphi ne
and i m dazol e in di chedhdhBresis;independentlysssiegted dionpthe gropp sensistiegiof Ci-1o

an noal cohol of FO_I‘nulaﬁ\?ﬁ@l_)l%lalﬁd}yg{ﬁm,@’r&%ﬁl%&ﬁoﬁg@ﬁgh The reaction is
carried out at anbient fenperatuire.” In"step (3) of Reaction Schenme | a 1H
i m dazo[ 4, 5- ¢] qui nol i At 4 phdrmagenticedly apfep@blersalf thexkpf.| is al kyl ated with an

i odide of Fornmula XIl to provide a 1H im dazo[4,5 7 WO 112/6191

PCT/ USOL/ ~l &8I > c] quinolin-1-yl ether of Fornmula XIV. The al cohol of

Formul dSXI 11 is rlhecuvedtion al$p igdudes tettapvtirpidediznquinaline cabp@mndothutdmer such as
N, N- di et hyl . i for | kpxi.de...The.i odi.de is. added .t q.the

al koxi de sol é&%irl gﬁ@gﬁeggﬁg&?ﬁ S@éﬁr@%@ﬁ? ﬁ"re elfpoﬂtnf) &r Slfcg'celetgfgﬁ‘#r? o) aZP%“"&%WSI ete

t he react i oncongpostdsraretp@bensad bylFevaitle X enper at ure 0100C). Many conpounds
of S Formula XIlIl are known, see for exanple, Gerster, U S. Patent

4,689, 338; others can readily be prepared using known synthetic routes, see
for exanple, CGerster et al., US Patent No. S 60S,899 and Gerster, U S.
Patent No. 5,175,296. In step (4) of Reaction Schene | a 1H

i mi dazo[ 4, S-c]quinolin-1-yl ether of FéfHmla XV is oxidized to provide a
1H i m dazo[ 4, S-c] qui nol i ne- SN- oxi de of JFor mﬂll a 10 XV using a conventi onal
oxi di zi ng agent capable of form ng NN6Xi ges.\Preferably a solution of a
conmpound of Forrmula XIV in chloroformis xi&'féﬁ usi ng

3chl or oper oxybenzoi c acid at anbi ept” Topperdture. In step (S) of Reaction
Schenme | a 1H im dazo[ 4, S-c]quinoli IGN- ox'b‘(d_eogfR Formula XV is amnated to
provide a 1H i m dazo[ 4, S-c] qui nol i dm ne“of Formula 1 S XVI. Step (9S)

i nvol ves (i) reacting a conpound dfa Formula XV with an acyl ati ng agent and
then (ijJg) reacting the product with an qn}nating agent. Part (i) of step
(S) involves reacting_an N-oxide of Formula 1'V Wth an acylating agent.
Sui t abl e -acyVBt¥Ry agéhnie sCHRs! defdRapliayt or o HRspikemylf onyl  chl ori des (e. g.,
benezenesul f onyl chl oIﬁlqlgase]égﬁa%Hﬁgygﬁogg&gnsghhé)&:de, p-t ol uenesul f onyl
chloride). Arylsulfonyl chlorides aré preferred. Para 20 tol uenesul fonyl
chloride is nost preferredReENR-QRsNRst-ZReplkylS) i nvol ves reacting the
product of part (i) wth am exsess;. ohy@n-am nating agent. Suitabl e

am nating agents include am%foirﬁlﬁga%?{é. é\]l% %ﬁlﬂ{ﬂgg orm of ammoni um hydr oxi de)
-and am®nium salts (e.g., dmDRiGRiedNRehdRearyhnmoni um bi car bonat e,

amoni um phosphat e) . AmoniymRydrexi. i s rred The reaction is
preferably carried out by c}?‘g@gg’\?‘?g xgﬁg'zi—gzg)??{ goaggf, 2S Formula XV in an
-inert solvent such as di chtRywNRet GRieNR-Z1IR&-hdiedehelplpet hane with heating if
necessary, adding the am nating agent to the solution, and then slowy

addi ng the acylating agent. Optionally the reaction can be carried out in a
seal ed pressure vessel at an el evated tenperature (8S-100).




In step (6) of Reaction Schene | the protecting group is renoved by
hydr ol ysis 30 under acidic conditions to provide a 1H

i m dazo[ y@owlqui nol i n-4-am ne of Formula XVII. Preferabl pCrRsovempound of
Formula XVI is treated with hydrochloric acid/ethanol at anbient
tenperature or with gentle heating. 8 WO 02/ G191 PCT/11S(11/.1119G In
step (7) of Reaction Schen:e{A—I\a{gélrlﬂ:mmngM 5-c] qui nol i n-4-am ne of
Formula XVII is converted _h{ga@,R g{;l or thiourea of Formula XVIII using
conventional synthetic net —DRarisrBsalkykonpound of Formula ,; VI
can be reacted with an |saw@na;_@1@LNﬁ{gizmk(@aﬁggy-lj\|:C-O where R12 is

-R--al kyl, -R--alkenyl, -R--ar -R~ het eroaryl” or -R6heterocyclyl. The
reaction can be carried ou1R4 H TT@IRa"%DRu’@M)n of the isocyanate in a
suitabl & solvent such as {fo?t—me-zo'ksjhe%%a | sgr pyrrolidinone to a
solution of a conpound of Forrru at anbi ent ténperature.

‘Al ternatively, a compound Bﬁ—%—rﬁﬂsa-l\i&i-z—@aﬁwmcwdabt ed with a

t hi oi socyanate of forjyla.Rs AG cyanate of fornula
Rh-C(O -N=C=0 a sulflggflel socyanat € g#ﬁj a? R12-S(QZ) 10 N=C=O or a

carbanoyl chloride of formydrofRh3- N—C(O)CI where R13 is R12 or R-. The
product or a pharmaceuti caé@ acceptabl e salt thereof can be isolated using
conventi onal rmethods. l112/ Al91 Reaction Scheme | H (~ ) iBOC (2)
,BOC H® R4 N ---~ HOR4 N-alkkenyll -R N4 X ~e XI Rs . XII Rs PCT/USO 1 / ~G&X®G
NN~~Rz (3) / IVR, /| XOHNHz XIIl N~N(5 ~~N((Il yR ..~ Ny
REN~N/ NRr, / X O / BBSxXVvI Ras (6) z" NRh/ XO~-BOCRa NRs | / ~'
Rz N -heteroaryl;

-heterocyclyl;
-alkyl-Y-alkyl;
15 -alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkeny] substituted by one or more substituents selected
from the group consisting of:
-OH;
20 -halogen;
-N(Rs)2;
-CO-N(Rs)y;
-CO-Cy.y0 alkyl,
-CO-0-Cy.p alkyl;
25 -N3;
-aryl;
-heteroaryl;
-heterocyclyl,
-CO-aryl; and
30 -CO-heteroaryl;

each R; is =0 or =S§;



R~/ XO/BOC XIVRA NRS NHZ Nz N/ N Rz ~ N/ Rz Rn/ XRh/ X OO
RA NR4 NCR3 NR5S R~1 XVII FRB XVII1 a Conpounds of the invention can be

prepar edweonsddnhg to Reaction Schene Il where R, R2, R3, PRE/USRGI66RB, R ~,
X and n are as defined above and BOC is tert 10 butoxycarbonyl. In step (1)
of Reaction Schene Il the am no group of an am noal cohol of Forrmula XIX is

protected with a testeabluRK)sRpO@ONy agkmpalkéiqﬁ,%w'éﬂrﬁaywinfeﬂﬁpt@&bfﬁr?e' cohol
e

in tetrahydrofiiran is treated with di-tert-butyl dicdrbonate In

presence of a ba¥d " ¥hch-&OWsdi um hydr oxi de. Many ami noal cohol s of Formul a
XI X are comrercial |y aaviaRk akh®Rpebhg 13 op@g Qﬂ(ypr epared usi ng known
synthetic nmethods. 1Q. . WO 02?6191 PCT/ USU1/?2669C In step (2) of Reaction
.Schene |1 a prot ect edRefp hendapikyl et alkgmykghiahimay e iiterrepdeddsr dredr trora

met hanegsul f onat e-@f glsgpgni ul @ XXI. A solution of a conpound of Fornula XX in
a suitable sol vent such as dichloronmethane is treated wth nethanesul f onyl
chloride in the presdidéHor Gaidrdisd whiethmasbe infeeupipd byra heteroHien,loe 85 taron  can
be carried out abiAwifRMeaSt SAREr ature (0C). In step (3a) of Reaction
Schenme Il a nethanesul fonate of Fornmula XXI is converted to an azide of
Formul a XXI'|. Sodi umRBsZs HeCi.p abkoit edarylalkal; 9oRuisridRy cah jein epspetodoraf a For mul a
XXl in a su}iﬁ%abl e solvent such as N, N-di net hyl fornam de. The reaction can
be carried out at an el evated tenperature (80 - 100C). 10 In step (3b) of
Reactildn Schene |1 aReanfountkyb¥hibleamibin tdgetter ivith &k kyforh@dingi t h a hal i de of

2>

formula Hal -R$ to pr %%thﬁsamgeo,%enﬁéﬁ@?—%gf%%l a XXI'll. In conmpounds where

R8 is hydrogen this step i's dund of Forrmula ~XI| is
reacted with sodi um &dribded, -00a, &uiSOahl e sol vent such as
N, N- di et hyl f or ni am delagrtoﬁﬁet rahydrofuran to formthe anion and then

combined with the hal ﬁ‘@dr eaction can be earned out at 15 anbi ent

tenmperature. |n stepebeh)R pfesdi BGhdependoaiiesRclell 3t B b8 85 SiXi or
1] iﬁ reduced to proﬁ‘iﬂj? an_am ne of ForrruI(:l3 XXIV. Pre ernaS'thPﬁ, t(%"e10
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In step (2) of Reaction Scheme I a protected aminoalcohol of Formula XI is
converted to an jodide of Formula XII. Iodine is added to a solution of triphenylphosphine
and imidazole in dichloromethane; then a solution of a protected aminoalcohol of Formula

30 X1 in dichloromethane is added. The reaction is carried out at ambient temperature.

In step (3) of Reaction Scheme I a 1H-imidazo[4,5-c]quinolin-1-yl alcohol of

Formula XIII is alkylated with an iodide of Formula XII to provide a 1H-imidazo[4,5-
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and then (ii) reacting the product with an aminating agent. Part (i) of step (5) involves

reacting an N-oxide of Formula XV with an acylating agent. Suitable acylating agents
include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl chloride, methanesulfonyl
chloride, p-toluenesulfonyl chloride). Arylsulfonyl chlorides are preferred. Para-

20 toluenesulfonyl chloride is most preferred. Part (ii) of step (5) involves reacting the
product of part (i) with an excess of an aminating agent. Suitable aminating agents
include ammonia (e.g., in the form of ammonium hydroxide) and ammonium salts (e.g.,
ammonium carbonate, ammonium bicarbonate, ammonium phosphate). Ammonium
hydroxide is preferred. The reaction is preferably carried out by dissolving the N-oxide of

25 Formula XV in an inert solvent such as dichloromethane or 1,2-dichloroethane with
heating if necessary, adding the aminating agent to the solution, and then slowly adding
the acylating agent. Optionally the reaction can be carried out in a sealed pressure vessel
at an elevated temperature (85-100°).

In step (6) of Reaction Scheme I the protecting group is removed by hydrolysis
30 under acidic conditions to provide a 1H-imidazo[4,5-c]quinolin-4-amine of Formula XVII.

Preferably the compound of Formula XV1 is treated with hydrochloric acid/ethanol at
ambient temperature or with gentle heating.
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81 , Rz N Formula XVII can be reacted with a thioisocyanate of formula R12-N=C=S, an acyl

isocyanate of formula R»-C(0)-N=C=0, a sulfonyl isocyanate of formula -R12-8(03)-
10 N=C=0 or a carbamoyl chloride of formula R, 3-N-C(O)CI where R;3 is Rj> or R;. The

product or a pharmaceutically acceptable salt thereof can be isolated using conventional

methods.



R X R4~ NNRa XXI X CR3 NR6 "11 Conpounds of the invention can also be
prepared according to Reaction Schenme 20 IV where R, R~, R2, X and n are as
defi ned abovr4s61bn step (1) of Reaction Schene IV a PCT/US01/46696
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5 Compounds of the invention can be prepared according to Reaction Scheme 11
where R, Ry, Rj3, R4, Rs, Rg, Ry, X and n are as defined above and BOC is fert-
butoxycarbonyl.

In step (1) of Reaction Scheme II the amino group of an aminoalcohol of Formula
XIX is protected with a ferz-butoxycarbonyl group. A solution of the aminoalcohol in
10 tetrahydrofuran is treated with di-ter¢-butyl dicarbonate in the presence of a base such as
sodium hydroxide. Many aminoalcohols of Formula XIX are commercially available;

others can be prepared using known synthetic methods.

10
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Conpoundsvob2/adier i nvention can be prepared according to Reagtisenddehene V
where R R2, R3, R4, R5, Rg, Rl1l, X and n are as defined above. In step (1)
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X'V using the nmetlhsigp 63 0§Req;ti(>6$c}mﬁleﬂ€eapnbteotedSmhﬁrmoholtdbeﬁﬂuaHX@ 1H
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1H i ni dazo[lbpﬁve@ﬂsdlw a0dZide-oA Famunex Ril, ISonim ﬁld%‘{sl dddeq HSG%&R&BQU% or a 15

har maceut i cal tabl e salt thereof can be isol ated using conventi onal
Ironat hods. 16 CO‘%%Z% frulp XXkamg tuitghle selkarsuol aNI‘I\,N'r@mfFﬂli(lfOTmai)ndﬁ The\ N N z

Rn / X reaction can be carried out at an elevated temperature (80 - 100°C).

10 In step (3b) of Reaction Scheme II a compound of Formula XXII is alkylated with
a halide of formula Hal-Rg to provide a compound of Formula XXIII. In compounds
where Rg is hydrogen this step is omitted. The compound of Formula XXII is reacted with
sodium hydride in a suitable solvent such as N,N-dimethylformamide or tetrahydrofuran
to form the anion and then combined with the halide. The reaction can be carried out at

15 ambient temperature.

In step (4) of Reaction Scheme II an azide of Formula XXII or XXIII is reduced to
provide an amine of Formula XXIV. Preferably, the reduction is carried out using a
conventional heterogeneous hydrogenation catalyst such as palladium on carbon. The
reaction can conveniently be carried out on a Parr apparatus in a suitable solvent such as

20 methanol or isopropanol.

In step (5) of Reaction Scheme II a 4-chloro-3-nitroquinoline of Formula XXV is
reacted with an amine of Formula XXIV to provide a 3-nitroquinoline of Formula XXVI.
The reaction can be carried out by adding an amine of Formula XXIV to a solution of a
compound of Formula XXV in a suitable solvent such as dichloromethane in the presence

25 of a base such as triethylamine. Many quinolines of Formula XXV are known compounds
or can be prepared using known synthetic methods, see for example, Gerster, U.S. Patent
4,689,338 and references cited therein.

In step (6) of Reaction Scheme II a 3-nitroquinoline of Formula XXVI is reduced
to provide a 3-aminoquinoline of Formula XXVIL Preferably, the reduction is carried out

30 using a conventional heterogeneous hydrogenation catalyst such as platinum on carbon.

The reaction can conveniently be carried out on a Parr apparatus in a suitable solvent such

as toluene.

11



IVRa Rz 'Ni n ORNXXXIV Re PCT/ Il SO1 /~(>fi9G (2) N\ N/
?~RRZN~:3\9CnX~ O XXXV R4~N-R8 Ra Rs R~ ~ Nz N\ N~ RNz n OR4. iRe XVIII
Rs Rs R-WQ8H4M91 ~ ~ ~~ Rz _N i n XXXVI R4~N-Re Rs R5 R' Ph@/Usaveémsvé on al so
provi des novel conpounds useful as internediates in the synthesis of the
conpounds of Formulas (1) and (11). These internedi ate corrpounds have 10

the structural anrstal;sl('a)sd(ﬂehd:t)onaswerﬁé Wh comt@&&idi P 8Gmiuia WI P%a w{i’tﬁl OW. 17
\~N~_O (F)\é/ (N3 |191 gh hc a gr a(l)n eqlup\;[a? Elgt%grlegft tg p?o?/rgé%ulr}-glsrnlgaii[4 g rc]rcrql;lnnohne of
Formula XIV. Suitable equivalents to carboxylic acid include orthoesters, and 1,1-
dialkoxyalkyl alkanoates. The carboxylic acid or equivalent is selected such that it will
5 provide the desired R; substituent in a compound of Formula XIV. For example, triethyl
orthoformate will provide a compound where R, is hydrogen and triethyl 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 with sufficient heating to
drive off any alcohol or water formed as a byproduct of the reaction. Optionally a
10 catalytic amount of pyridine hydrochloride can be included.
Alternatively, step (7) can be carried out by (i) reacting a compound of Formula
XXVII with an acyl halide of formula R,C(O)CI and then (i) cyclizing. In part (i) the
acyl halide is added to a solution of a compound of Formula XXVII in an inert solvent
such as acetonitrile or dichloromethane. The reaction can be carried out at ambient
15 temperature or at a reduced temperature. In part (ii) the product of part (i) is heated in an
alcoholic solvent in the presence of a base. Preferably the product of part (i) is refluxed in
ethanol in the presence of an excess of triethylamine or heated with methanolic ammonia.
Steps (8), (9), (10) and (11) are carried out in the same manner as steps (4), (5), (6)
and (7) of Reaction Scheme 1.
20

Reaction Scheme 11

12
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Compounds of the invention can also be prepared according to Reaction Scheme
20 IV where R, R, R, X and n are as defined above.
In step (1) of Reaction Scheme IV a 4-chloro-3-nitroquinoline of Formula XXV is
reacted with an amine of formula R;-O-X-NH, to provide a 3-nitroquinolin-4-amine of
Formula XXX. The reaction can be carried out by adding the amine to a solution of a

compound of Formula XXV in a suitable solvent such as chloroform or dichloromethane

14



10 of up to 10 carbon atonms. Cyclic groups can be nonocyclic or polycyclic
and preferably have from3 to 10 ring carbon atons. Exenplary cyclic groups
i ncl ude oyobopsiopyl , cycl opropyl nethyl, cycl opentyl, cycl GaFAB01/Hw66
adamantyl. In addition, the alkyl and al kenyl portions of -X- groups can be
unsubstituted or substituted by one or nore substituents, which

subst i t uent sandoptislle beailgf MaRy Gligolied BPRorhalaCo0e hetinbdn Qflmﬁéulﬁgé, secdfokeny! ,

aryl, heteroaryl aeter?fgﬁiﬁ% %éylallgl, heterparéiqlly , an

het er ocycl yleé(la%?]ief SHIEE (UL rhatentd- 8519 1and referpnges citadykerein. gr oups t hat are

substituted by ongswep (mfRed&ab@s&ﬁn@tlvm%bniir@&liﬁtﬁ%ﬁlﬂarﬂiﬁéF%%h@x%&ﬁ groups.
alo-".

This is alsa true of, groups that include the prefiX anpl es of
sui tabl e hal'®HIRsHd "@Wg dhsamethed ofjstep (Ohratiggqtion Schams I foproGdes hyiholinasdh-t he

| i ke. The t afigminébfbormak Xl herein includes carbocyclic aromatic rings or
ring systens. Exanples of aryl groups include phenyl, naphthyl, biphenyl,
‘fluorenyl and i ndessp (3)vf1%eq0é@rn§chn@@év eaninpling-hé{diskdse eff Rommatla XXIAgs or
ring systengyti i I eterp atom (e, g.,..0 N) .
Suitabl e hetor %g?;l%@ E}%S%gﬂ’itdr?gﬁg‘z@?Erﬁfffc!f‘g’?ﬁ%}‘é‘r’n"ﬁlf,)“’ﬁ’;‘}?‘i%- %ﬁ'ﬁldw[‘ﬁ& inyl |

i soqui nol i nylquinolige pfFormulagORNBI yI , triazolyl, pyrrolyl, tetrazolyl,

i m dazol yl, pyra ‘ . Lazal.yl. .ben ranyl, nzot hi ophenyl ,
car bazol yl , benzéﬁ%%%ﬁ%??ﬁ%§£¥4%¥l|%y al é%?&ﬁ?@gggﬂvp&“ﬁﬁgﬁﬁﬁﬁﬂﬂnyI,

benzot Y az ol XK iragtidipsprusiie iyd methebodmtepl(§) of ResaioniSakeame/l to pRovidenyllE-

qui nazol i nyls,.: o) - Het.€ | " igcluydes non-aromatic rings or ring
systens thafmg%%ﬂg$ﬁﬂgﬁm?gggpq%%ﬁ%ﬁE¥FWH©Qﬁgﬁﬂro atom(e. g., O S, N and
includes all of {thserf (§) bfReatianr Sthede IVid 1 Paindidaabla)s-4]siad e aNeskigiess vat i ves
of the above penii het eroaryl groups. enplary 21 WD 112/.16191

PCT/ U S01 /%f J'g‘%kﬁ%ﬁér‘%%%‘?‘ie@“é?%@ﬁ?GBWE!P%SP"&) Pt %ﬁCHPfthPme I'to provide

t et r ahydr of ari&hipidazopt, Hhiglinolii-4-atohieTFoRAA I TH pmahcﬁ%fsghd}%heeuﬁérmgf azinyl,
thiazoigdingl gﬂ%dgﬁg%id}nyl,_i ot hi azolidinyl, and the |ike. M aryl,

het er oat yl , *%5FRRlss 1ol AR by isolniRd vsig copvenhiasbmetheds ed or substituted by
. one or nore substituents independently selected fromthe group consisting
of allyl, 5 alkoxy, allylthio, halmatdnlschdiad gal koxy, hal oal | "yl thi o,

hal ogen, nitro, hydroxy, mercapto, cyano, carboxy, fornyl, aryl, aryl oxy,
arylthio, arylal koxy, aryla kylthio, heteroaryl, heteroaryl oxy,

het eroaryl t hi o, heteroaryl al’koxy, heteroafyl al kyl thio, am no, all ylam no,

e,ﬁk t, .al kyl carbpyH,
|cgrh82ﬂ-, h

al kyl t hi ocar bonyl arbonyl, 10 'er &&r yl car bony \Hoxycar bonyl ,
het er oaryl oxycar borfyl ,” aryl t hi ocak,bongt , Ket er oar g Ri o ar@onyl,

al kanoyl oxy, al kanoyl t bi,0, al kanoyl am no, oaryl car bonyl oxy, o

aryl carbonyl t hi o, al ky aninosulfonyl%xﬁlk | sul fonyl , A} sdl f onyl ,

het eroaryl sul fonyl, aryldiazinyl, alkyl sulfonylarnino, aryﬁsulfonylanino,
aryl al kyl sul fonyl am no, al kyl carbonyl am no, al kenyl car bonyl am no,

aryl carbonyl am no, arylall ylcarbonylan no_, 15 heteroalylcarbonylanino,

. Ohetgroc
nyTﬁ’hal dal

diallrylam no, hetero
al kenyl car bonyl , al k

het er oaryl al kycar bonyl ami no, al kyl sul fonyl ani no, al keny| s@l f onyl ani no,
aryl sul fonyl am no, arylall ylsul fonyl am no, heteroaryl sul fonyl am no,
het er oaryl al kyl sul f onyWgm no, al kyl am nocar bonyl am no,

al kenyl am nocar bonyl asdnoy aryl am goca boNyIanino,
aryl al kyl ani nocar bonyl a 'dpﬁzhaﬁ@LoaNyl.n1?qpakhdﬁ¥la
het er oar yl al kyl ami aFbONy| anmi no amo inE hé case .
oxo. |f any othergditoups are identifiep ag being "8 t utyed" or
"optional ly substituted",othen those*grougs can al sb be sulgstituted by one
or nore of the above enunerat ed substituelts. Certain substlituents are
.general |y preferred. For Bxanmple, pf&frrBd R~ groupsO®hcl Fde

- R4- NR®- CR3- NRS- Z- R6- al kyl and - R4- NR$- CR3- NRS- Z- R6-aryl, 25 wherein the
al kyl and aryl groups can be unsubstituted or substituted; and R4 is
-preferably ethylene or n-butylene or Ra and R8 join to forma ring.
Preferably no R substituents are presenfs (i.e., nis 0). Preferred RZ
groups include hydrogen, alkyl groups having 1 to 4 carbon atons (i.e.,

nmet hyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and

cycl opropyl met hyl ), met hoxyet hyl and et hoxynet hyl. For substituted groups
such as 30 substituted al kyl or substituted aryl groups, preferred
substituents include hal ogen, nitrite, nmethoxy, nethylthio,
trifluoronmethyl, and trifluoronethoxy. One or nore of these 22 WO

02/ -1619I
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PCT/ USO1/ ~669C preferred substituents, if present, can be present in the
conpounds of the invention in any conbination. The invention is inclusive
of the covpoumdst descri bed herein in any of their pharmac®aGTiUSal/#6$96
acceptable forns, including isomers (e.g., diastereoners and enantioners),
salts, solvates, polyrnorphs, and the like. In particular, if a compound is

optically active CotripBurtdd\vg ﬂ{ellﬁ%nﬁcﬁﬁ&ahﬁab pRbar¥d haeldiited RRAGTdnRendnltey
conpound' s enantioners _as well as racem c m xtures of the enantioners.

Phar maceut i CEIeTChriseRs-teoRs RarftiBf #1dgyareas defised atiovg. 10 Phar maceut i cal
conposi tions of fhged OY%FRE&EHOI?Q&E%W fRte hb@%@lﬁ}’ﬁ L GAbed 600 LG X?rh@tqount of

a conmpound of the_invention as describ e’ln conblnatlon

-phar maceut i diornyla IV asing itheamethed ofestep (tﬂﬂf Reaqtion'Sghaniek tapewvidecallH-y ef f ecti ve
amount ” smeang;idhoa] mgﬁwgppo PeyRe, suf ficient to induce a therapeutic
effect, such as c toki ne 1 nduction,” anti'tunor activity, 15 and/or antiviral
‘activit y. At hou&hst@m@) ekBeactiomBehome 3t a bit-imidezaf 6 fedqumintbline efFdrmula

nown Co.1 hoew By FEENTER Pired BRIt Ftu ek Dl BB Ll '

nat ure of th&R@aMpdedmnﬂhe nature of the earner, and the intended dosing
reginmen, it is anticipat t hat .t he sitio i nyention wll
contain suff|C|eﬁ1“a%@? gﬂFWB %%ﬁ %ggﬁgﬁﬁvfﬁgfa &HEE$B?°§%BﬂPa100 ng/ kg
to 20 dbout )GX)Xng d@gdleLESirfgrtHé)hlytha@OEﬁtep](@) of Ribaktibn! SEheth® Lo providy K- of the
conmpound to.t of,.th nal dosage fornms may be used,
such as tabﬂgfg i#%i@ﬁﬁ@%“*%%?@ﬂ? H%S§%¥§ i ons, syrups, creans,

oi ntnents, aer osd stépuyof R&dcﬁ&ﬁSch’éﬁlaWdeHY-ﬁfﬁaHaW Sjﬁﬁ:ﬁmndhﬁ%ﬂ‘ﬁmal pat ches
and the Iik;T q ggggﬁg ds of the inventiaon can adm ni stered as the
singl e t her af80ULT §amnafed uping thepethodof step é@l%ﬁa"“@}* Sehgmed dpprovides of
the inventi onAayddoe[asiBjqlinslifachidd LiFARINRVIAN THE hidaAy ANOt her or with
other acgtive_ agents, including additional inmune response nodifiers,

ant i V|r1 I s, Pélﬁfmas?wﬁlbfsa%@%@le spHdhezenfsLRdEolefed usieg sonventiondmetheds been
shown to |nduce the production of certain cytokines in experinments
performed according to the tests set forth below These 30 results indicate
that the conpounds are useful as inmune response nodifiers-iers that can
nodul ate the inmmune response in a nunber of different ways, rendering them
useful in the treatnent of a variety of disorders. 23 WO 0 2/ A191 PCT/
USOL /~1~@6 Cyt oki nes whose production may be induced by the

adm ni strati on of compounds according to the invention generally include
interferon-a (I FN-a) and/or tunor necrosis factor-a (TNF-a) as well as
certain interleukins (IL). Cytokines whose biosynthesis nmay be induced by
conpounds of the invention include IFN-a, TNF-a, IL-1, IL-6, IL-10 and
IL-12, and a variety of other cytokines. Among ot her effects, these and

ot her cytokines can inhibit virus production and tunor cell growh, making
t he conpounds useful in the treatnent of viral diseases and tunors.
Accordingly, the invention provides a nethod of inducing cytokine

bi osynthesis in an aninmal conprising adm nistering an effective anmount of a
conpound or conposition of the invention to the animal. 10 Certain
conmpounds of the invention have been found to preferentially induce the
expression of IFN-a in a popul ation of hernatopoietic cells such as PBMCs
(peri pheral bl ood nononucl ear cells) containing pDC2 cells (precursor
dendritic cell-type 2) without concomtant production of significant |evels
of inflammatory cytokines. In addition to the ability to. induce the
producti on of cytokines, the conpounds of 15 the invention affect other
aspects of the innate inmune response. For exanple, natural killer cel
-activity may be stinulated, an effect that nay be due to cytokine

i nducti on. The conpounds may al so activate macrophages, which in turn
stinul ates secretion of nitric oxide and the production of additional
-cytokines. Further, the conpounds may cause proliferation and
differentiation of B-1ynphocytes. 20 Cogpounds of the invention also have
an effect on the acquired i nmune response. For exanple, 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 IFNvy
is induced indirectly and the production of the T helper type 2 (Th2)
cytokines IL-4, IL-5 and IL-13 are inhibited upon adm nistration of the
conpounds. This activity neans that 25 the conpounds are useful in the
treatment of di seases where upregul ation of the Thl response and/or
downregul ati on of the Th2 response is desired. In view of the ability of
conpounds of the invention to |nh|b|t t he Th2 |nnune response, the

Y T Y T ' Y e 1 T o o, T Y



5 suggests that conpounds of the invention are useful in treating di seases
such as, but not limted to, viral diseases including genital warts; conmon
warts; pveodzscivarts; Hepatitis B; Hepatitis C;, Herpes SiRpra8oViqes Type |
and Type II; nolluscum contagi osum variola, particularly variola major;

H Vv, CLVIV, VZV; rhinovirus; adenovirus; influenza; . and para.-influenza;
intraepithelial neoplasias such asRemetion Sthémé pt r aepi t hel i al neopl asi a; 10
human papi |l | omavirus (HPV) and associ at ed neopl asi as; fungal diseases, e.g.
candi da, aspergillus, and cryptococcal nmeningitis; neoplastic diseases,
e.g., basal cell can mgj hauqy cg& gykem a, Kaposi's sarcoma, renal
cel | carcinoma, squd &, —caret nygl agéhqu ma, multiple
‘nmyel oma, el anony, -Hdgki n' s | yAptEmay cut aneg R2Iyrrphoma, and
ot her cancers; p8r i cXdi seasew g. pheunocy 15 Qarnii,
cryptosporidiosis, histoflasnpsis, toxopl@snosis,” pangsone i nfection,
rand | ei shmani asis; and bactgf A infectidnsn e.g., tuberEulosis, and
mycobact eri um avi usty Addi ti dnal disaaagsFﬁF\conditions tRAL .eqn be treated
usi ng the conmpounds of the iRavent i on incIudeR@ctirﬁX§Vkerat Sis; eczenm;
eosi nophilia; essential thronbocythaernia; |eprosy; multiploR,scl erosis;
Omen' s syndrone; discoid |upus; Bowen's disease; Bowenoidfzo papul osi s;

al opecia areata; the inhibition of Keloid formation after gery and ot her
types of post-surgical scars. In addition, these conmpounds!could enhance or
stinmulate the healing of wounds, including chronic wounds. The conpounds
may be useful for treating the opportunistic infection pd tunors that
occur after suppression of cell negpated imunity in, fior” exanple,
transpl ant patients, cancer patientls’and H V patients. 25 An armount of a
conpound effective to induce cytolrh- istnﬁ esf§\ﬂ anNanmount sufficient
to cause one or nore cell types e s zonocyt es, llmagr o ges, dendritic
cells and B-cells to produce Q-Qaﬁnﬂnk of one or € cVtokines such as
for exanple, IFN-a, TNF-a, IL-1>F1L-6,! IL-10 and?\ %2 tRat is increased
over the background | evel of such cyt&kines. The preci seQanount will vary
according to factors known in tgﬁ"artftwﬁ/Rﬁ 30 expected#go/gg a dose of
about 100 ng/kg to about 50 nmg/Kg, preferably aboutXX¥0 ~g/ Rg fo about 5

mg/ kg. The invention also provides a netffad of treating a wrral infection
in an animal and a nethod of treating a heoplastic disease[iﬁ an ani mal
conprising 25 WO (12/:1(i 191 PCT/ U SO#“%—4GE91 adm ni stemrpg an effective
amount of a conpound or conposition of the invention to thé animal . An
amount effective to treat or inhibit a vital infection is & anount that

wi || cause a reduction in one or nore of the manifestations of viral
infection, such as viral lesions, viral |load, rate of virus production, and
nortality as conpared to untreated control 5 aninmals. The preci se anount
will vary according to factors known in the art but is expected to be a
dose of about 100ng/ kg to about SOny/ kg, preferably about | Opg/lcg to
about Sng/lcg. An 'anobunt of a conpound effective to treat a neoplastic

condition is arhedpisgtien -‘ﬂbmmroviﬂés|noGﬁléﬁﬁﬁpQuI{dQQ%%liagmtq.rﬁ]\e}é%%‘s)ﬁi ze or in the

nunber ofsyhtBRE of MRE| akn he preci se anount W rding to
fact grs known 1 n tﬁléOllﬁn%suqufogngiﬁf@&“é&lll.d‘lbee iatefrfleditns eorfpoualonile 100 ng/ kg

to 4 outt@B“ﬁﬁﬂR@ibpndﬁEMHhhM 0, .about 5 ng/ kg. The
invention is further describeéngy&%ﬂgﬁ?@?ﬁégrﬁéﬂg§§ﬁbIes, whi ch are
provided for illustration only and are not intended to be limting in any
way. I n the exanples bel ow sonme of the conpounds were purified using sem
15 preparative HPLC. A Waters Fraction Lynx automated purification system
was used. The sem -prep HPLC fractions were anal yzed using a M cronass
-LC-TOFMS and the appropriate fractions were conbi ned and centri fuge
evaporated to provide the trifluoroacetate salt of the desired conpound.
The structures were confirnmed by 1H NMR Col um: Phenonenex Luna C 18(2),
»10 x 50 mMm 5 micron particle size, 100. 20 pore; flowrate: 25 ni/mn.;
gradient elution from5-65%B in 4 my., then 65 to 9S %B in 0.1 mn, then
hold at 95% B for 0.4 mn., where A=0.05 %trifluoroacetic acid/ water and
B=0.05%trifl uoroacetic acid/acetonitrile; fraction collection by

mass-sel ective triggering. 26 WO (12/-tGLl91 PCT/ USQL/ - ~GPG Exanple 1 N
(2-{2-[4-am no-2-(2-net hoxyet hyl) 1H

i m dazo[ 4, 5-c] quinolin-1-yl]ethoxy}ethyl)-N -phenylurea NHz N ~ N~O~- N h O
N O~ NH i




Part A A solution of 2-(2-am noethoxy)ethanol (29.0 g, 0.276 rnol) in 180
m. of tetrahydrofuran (THF), under N2, was cooled to OC and treated with
140 nL ofwQ@m2/Ma@H sol ution. A solution of di-tert-butyl diP€ArEROAE686 (60. 2
g, 0.276 nol) in 180 nL of THF was than added dropwi se over 1 h to the
rapidly stirred solution. The reaction m xture was 10 then all owed to warm
to room tenper at e chsgofif@rtddidts ppinddes tdrarlqm8 h. The THF was then
renoved under reduced pressure and the remai ni ng aqueous slurry was brought
to pH 3 by addition of 150 nmL of 1M H2S04 solution. This was then extracted
with ethyl acetate (300 rnL, 100 nl)_apd the conbined organic |layers were

washed with H20 (2X) and brine. Th or g7 portion was dried over Na2S04
| i;gk-—ﬁ@droxyet hoxy) et hyl car bamat e

-and concentrated to give ter-t-but

as a colorless oil (47.1 g). Part fapitdly stirred solution of
tert-butyl 2-(2-hydroxyethoxy) et bamateo(4g; 1 g, 0.230 nol) in 1 L of
*anhydrous CH2C 2 was cooled to 0Gder N2 and treated with triethylam ne
(48.0 L, 0.345 nol}. Methanesul fdnyl chloride (19.6 nL, 0.253 nol) was 20
t hen added dropwi se over 30 min. The regﬁ;ion m xture was then allowed to
warmto roomtenperature and was stirred an additional 22 h. The reaction
was quefchedhsieiniddi t Xas-GHRGOSHR-adlgilu pat @R NAKEYB; sol uti on and t he
organi c | ayer was sepgr at ni.c phase was then washed with H20 {3
X 500 nL) and brine. p# %S%@%‘%%?‘gmgfée?%f"h’n°°g‘?gt’“g\)%a 02/ - 4619t PCT/ USOL/ - t G309
was dried over NazS04 and -BerBRHORat-dRs+H-Ryialleyl2- f

2-[ (tertbutoxycarbonyl)am ro h hy) _methanesul fonate as a brown oi
(63.5 g). Part CA stirredﬁgﬁﬁﬁﬁg%Lﬁgféerékaf

2-{2-[ (t e~~t - but oxycar bonyR)-aNRFHORe+NRx Y-y yl; met hanesul fonate (63.5 g,

0. 224 ) in 400 mL of N, iget byl f 1 d DMF) was treated with NaN3
(16.1 3,8 0.247 mol) and th@%@gg‘t‘%ﬁﬁ@%%ﬁ%é@a%at ed to 90C under NZ.
After 5 h, the solution vva&mp,}&ﬂz}qmpmn&tmmea&@;&&nd treated with 500
m. of cold H20. The reactig; m xtyre was then extracted with Et20 (3 X 300
mL). The conbi ned organic - TRt ERENEsBashed with HBO (4 X 100 nL) and
brine (2 X 100 nL). 10 TheRQIRACR,PRRLLAOR gdried over MgSO4 and
concentrated to give 52.0 Rgéf te~§t-bht I %?%yézidoethoxy)ethylcarbanate

as a light brown oil. Part-ReDRs&RerNBerZorRe-akenhut y

2- (2- azpdoet hoxy) et hyl car hanage, %_QRQQ}QRgg@kﬁD|) in MeOH was treated
with 4 g of 10% Pd on carbon and shaken under "Hz (3 Kg/cnR) for 24 15 h

The solution was then fil tBrd¥ReHrRoudRoal-cBriheterqsad; 2ndd concentrated to
give 3S.3 g of crude tent-butyg. 2K, 2N\ poat I | carbamate as a
colorless liquid that was Egéﬁkﬂﬁ?%oaﬁg}%r?ﬁggé%%$§$¥cation. Part E A
stirred solution of 4Brkseededirpmitheamrenpronsisting©l. 4 g, 0.151 nol) in 500 nL
of 20 anhydrous CHZClz, ung was treated with triethylam ne (43 ni,
0.308 nmol) and tertbutyl 2- noet hoxy) et hyl carbamate (0.151 nol). After
stirri g overnight, the realkykon m xture was washed with HBO (2 X 300 ml)
and brine (300 nL). The on&gg&g portion was dried over Na~S04 and
concentrated to give a brig yel | ow solid. Recrystallization from ethyl
acet at e/ hexanes gave 43.6 -grybf tert-butyl 2- f 2-[(3-nitroquinolin-4 25
yI)anino]ethoxy}ethylcarbqgg%%aaﬁ bright yellow crystals. Part F A solution
of tert-butyl 2- f 2-[(3-ni rodarnolin-4-y|)anino]ethoxy}ethylcarbanate
(7.52 g, 20.0 mmmol) in tol-hasecwdd; treated with 1.5 g of 5% Pt on carbon
and sh gen under H2 (3 thgﬁpp f@%.24 h. The solution was then filtered
through"a Celite pad and 3 36%@ Prated to give 6.92 g of crude tent-butyl
2- f 2-[(3-am noqui nol i n- 43lkylavs aiieengk hoxy} et hyl car bamate as a yel | ow syrup.
28 WD 02/.1G191 PCT/USOl/~fi§BC§Part G A solution of tert-butyl
-2-{2-[(3-aninoquino|in-4yF?§ﬁk 3?@{%ny}ethylcarbanate (10.2 g, 29.5 nnnol)
in 250 nL of anhydrous CH2Cl z was cooled to O C and treated with
triethylamne (4.18 nL, 30.0 nmol). Methoxypropionyl chloride (3.30 ni,
-30.3 nmol ) was then added dropwi se over 5 min. The reaction was then warnmed
to roomtenperature and stirring was copginued for 1 h. The reaction

m xture was then concentrated under reduced pressure to give an orange
solid. This was dissolved in 250 nL of EtOH and 12.5 nlL of triethylam ne
was added. The mi xture was heated to reflux and stirred under NZ overni ght.
The reaction was then 10 concentrated to dryness under reduced pressure and
treated with 300 nL of EtZO. The

Yogth:



m xture was then filtered and the filtrate was concentrated under reduced
pressure to give a brown solid. The solid was dissolved in 200 nL of hot
MeOH and woedadi wi t h activated charcoal. The hot sol uti o®RCRAS0f/kePer ed and
concentrated to give 11.1 g of tet-t-butyl 2-{2[2-(2-nethoxyethyl)-1H

i m dazo[ 4, 5-c] qui nolin-1-yl]ethoxy}ethyl carbarnate as a yell ow 15 syrup.
Par:j H ,[6\4sgl uiti on O}‘_ ter1 tl-bfl]kbylor ajlk{:@% E@lslﬂtﬁtedrbyb?«m(eh&lrglsﬁzbzsﬂiidentsé zele7cted N

i m dazo[ 4, 5-c] qui nolin-1y et hyl car bamat e : g, . 7 nmo in
250 nL of CHO 3 was treat eﬁg%q?ﬁé%ﬁogéatb%ro xybenzoic acid (MCPBA, 77%
9.12 g, 40.8 mmol ). After stirr{Ofy 30 mn, the 20 reaction m xture was
washed with 1 % NaZC03 sol ution %2 X 75 mL) and brine. The organic |ayer
was theg dried over Na2S04 and PURE%htrated to give 10.6 g of tee-t-butyl
2{2-[2-02-met hoxyet hyl ) - 5- oxi doN{}),;

i m dazo[ 4, 5-c] qui nolin-1-yl]et hg:é%_/llh@%t{?yl carbamate as an orange foamthat
‘was used without further purifi- 2 Part | 25 A solution of tent-butyl
2-{2-[2-(2- et hoxyet hyl ) - 5- oxi d@old],,, alkyl; )

i m dazo[ 4, 5c] qui nol i n-1-y1] et hox et]ﬂyl carbamate (10.6 g, 24.6 mmol ) in 100
nL of 1, 2di chl or oet hane was heat¥dPtoedland treated with 10 niL of
concentrated NHA0H sol ution. Tant.he rapidly stirred sol ution was added
solid p-toluenesul fonyl chloride (7.05 g, 37.0 nmol) over a 10 m n peri od.
The reg%ti on mixture was treate#Yhith an additional 1 30 nL concentrated
NHAOH sol ution and then seal ed _jlé@ergargf: essure vessel and heating was
continued for 2 h. The reaction mxtUfe was then cooled and treated with
100 nL of CHCI 3. The reaction msteroeyelyhas t hen washed with HzO 1 % NazC03
solution (2X) and 29 WO |12/ -_ég_ld%. PET/ Usul/ -1(r (96 brine. The organic
portion was dried over NazS04 a&l ﬂ1(‘:al?hcentrat ed to give 10.6 g of tertbutyl
2-{2-[ 4- anmi no- 2- ( 2- net hoxyet hy§¢Odhetteroaryl;

i m dazpf 4, 5-c] qui nol i gy, iat et hyl carbamate as a brown foam Part J
Tert-butyl 2-{2-[4- am&rclo- é-sﬁlggr%%%oxyet hyl ) - 1H i m dazo[ 4, 5-c) qui nol i n- 1yl ]

et hoxy} et hyl car bamat ech Ri g ibdependedthbalkytok hikems, wiictohephdintdiupBa 8o 2M
HO in EtOH and Bﬂg lrgi_%)t_urguwas heated to reflux with stirring. After 1.5
h, the reaction M xture wasPeool ed and filtered to give a gumy solid. The
solid was washed Et Ortaalnis Etizdepedidnitly HedCypdagl;vacuum to give the

hydrochl ori de salt as%?a I ibgh& browg} solid. The free base 10 was nade by

di ssol vi ng the hydr ocht §Ri°qe% §hiselkyh o5 glkenyl.gyhigionsabeinterrapted hyond ath  10%
NaOH s#l uti on. Therea@ygmups;suspensi on was then concentrated to dryness and
the residue was treated wth CHO 3. The resulting salts were renoved by
filtration and the fiﬁl?ﬁ@%ﬂ%ﬁ%ﬂmm%@dﬁeﬁu@%@ ghegdgro gtogf, or R; can

1-[ 2- (2- ami noet hjpiyyith Rylo)fozn § Angret hoxyet hyl ) - 1H

i m dazo[ 4, 5- c] qui nol i]gB-A%!a ne_as a tan powder. 15 I\/_B_330 (M+ H*; ~H NWR
(300 MHz, DVMBO-d6) s 3% =E&soaﬂ\“fh08?rzlallﬁ/,;OiRmyl;ldRa@equ,to@nna&ng; Hz, 1 H);
7.40 (m 1 H); 7.25 (R9ist, Hal 88h CBl 0% with RC .= 5.4 H, 2 H,;
3.89 (f, J = 4.8 Hz, 2%;‘_ ,:?“.YS‘Z (t, foztgﬁg%mrﬁltﬁz&ﬁﬁf&?a}g‘&’(t, J =54

Hz, 2%51); 3.31 (s, 3 94h Ydsingepepdently-O-gr 65(Qy2-2H) ; 2. 88(t, J=5. 3Hz, 2H). 20

Part K 1-[2-(2-Am noez hawh@tiyd] 62-dop-met hoxyet hyl ) - 1H

i m dazo[ 4, 5-c] qui nol i n-4am ne (750 ng,” 2.28 mmwol) was dissolved in 30 nL of
anhydrous CHZC12 and &i681te%amd 0 C under N~. The reaction nmixture was then
treated wi th phenyl i e | ) and Et 3N .(0O. m., 4.56
mmol ) and al | owed” t o e&ﬁfﬁ’%‘&tﬁ&ﬁ?‘%’mﬁ’dghﬁx %é%%&?ﬂé?mﬁﬁgs% C%?Sﬂsgﬁg g?é’r'ﬁi ng for
2 h, the reaction m & meakenniganxy shadegenadktifliedimedyl;pr essure to yiel d
a yellspw solid. The yglbLp Ldwas di ssolved ip a mni mum anmount of

CHzCl z and Et CAc was ahheﬁg%ulilgalvﬁgcegt)aﬁ%tsﬁ%ﬁlebeggane turbid. The m xture
-was placed in a freezer overnight and white crystal forned. The crystals
were isolated by filtration and were dried under vacuumto give 126 ng of N
(2-~2-[4-am no- 2-(2-nmet hoxyet hyl )-1Hi m dazo[ 4,5 30
-c]quinolin-1-yl]ethoxy}ethyl)-N phenylurea. np 171.0-174.0 C; M5 449 (M +
H+; 30 WD 02/.11191 PCTIU S01 /~d 9l19



~H NVR (300 MHz, DVsO-d6) 8 8.S0 (s, 1 H); 805 (d, J =7.7 Hz, 1 H,; 7.62
(d, J =88 H, 1 H; 7.44-7.18 (m 3 H; 7.27-7.18 (m 3 H; G88 (t, J =
7.3 Hz, Woh24@964 (s, 2 H); 6.12 (t, J = 5.5 Hz, 2 H); A4PTENWIHGI= 4.8
Hz, 2 H,; 3.88 (t, J =53 Hz, 2 H; 3.81 (t, J =6.7Hz, 21-1); 3.40 (t,
J =6.0Hz, 2 H,; 3.28 (s, 3 H; 3.25-3.14 (m 4 H,; S' 3C (75 M1z,
DVSO c~6) 8 | 55ABpthesddasy of iMetm@diate cd@p@indd &2 the, imidAodhinolid6-NSoxide26. 5, 12|
.5, 12I. 70.5, 69.4, 5S.4, 45.5, 27.6; Anal. Calcd
for CZ~Hz I\Ig%%‘pglﬂjd%y% ;%]}él)lGB 73, %, 6.33, 9%\, 18.58. Found: %, 63. 33,
%, 6.28, %\, 18.67. 10 Exanple & N
(2-{2-[4-am no- 2- (2- methoxyethyl)!&G
-im dazo[ 4, S-c]quinolin-1-yl]et hoxy)l\g
N O _NH Part A 1-[2-(2-Am noet hox ~+2- (2- met hoxyethyl )-11H
i m dazo[ 4, 5-c]quinolin-4 20 am ng 27.3 mol ) was dissolved in 50
'mL of trifluoroacetic acid and tr e vmtxq_at_cml (1 .0 g). The reaction
m xture was shaken under HZ (3 Kg//sfR). After 4 d, an additional 0.5 g of
Pt 02 was added and hydrogenation Was continued for an additional 3 d. The
reaction was then filtered through Celiggy and concentrated under reduced
pressure to give a brown oil. The oil was dissolved in 200 nL of H20 then
made basic (pH-l 1) by 25 addition of 10% NaOH sol ution. This was then
extracted Wiyt efHC13 m@mg 191 PCT/ USI | 1/ ~I RBG
X 2CHR,- drie Qﬁ‘?}({agrPlg S(gjﬂvéﬂé%g

conbi ned organic | ayers were meentrated to gi ve

phenylurea N H2 N N ~~0~ N O H

5.17 g of Ry is selected from the group consisting of:
1-[ 2(2-am noet hoxy) et hyl ] - et 6,7,8,9-tetr ahydro-lH
i m dazo[ 4, S-c] qui nol i n4- am §#s%%ﬁ lkMS 33 (M+ H+; S "H NW

(300 MHz, CDCI3) 8 S. 19 (s-R4—2\I}H)—CR§I~MRs-(ZE—R6—:h1ken)8 4 Hz, 2 H); 3.84 (t, J =
S i3 1's (U FEMEENEHRINS (' 2 1y, 282 (m 2 1
[ 2- (2. Ani noet hoxy) Eh“?]‘ T2 ey hr b YT 6T 5" 97t ol  ahydr o- LH.

- m noet hoxy) et hy et r ahydr o-

i m dazo[ 4, S-c] qui nol i n- ﬁ?r&zs(g%—%y é‘ 61)‘%3’?13&15 di ssolved in 30 nL
of anhydrous CHzCl12 and coRL-eNRTBGCm-Q\IRmI;@r N’7 The reaction m xture was
then treated with phenyl 0 76 mmol ) and Et3N (0.77 i,
S.S 1 mol) and al |l owed tom gkb\/\ﬁg‘&) If*éo%‘lﬁ’terrperature After stirring
overni ght, the reaction m-Rj _m%mﬁz_lleénalgé}@pched by addition of
saturated NaHCO03 sol ution {‘ﬁﬂ‘ ? The o nic layer was separated and
Washed with H20 and bri ne, ByelN alahd concentrated under reduced
pressure to give a yell ow-roIN®,- cRIeNGQLZ-ARWAStetdalyiUnat €d Wi th Et~O (30 ni)
and a few drops of MeCH The soli gawal\ggl sol g?ee Bt/ytlflnl tration and dried
under vacuumto give 460 rm§+d¥RsN{Ra—NRy—Z—Rs-heterocyclyl;

2-[ 4- am no- 2- ( 2- net h%Ml?Yhthde%nZexﬁ 9oL &t rélydro- 1Hi mdazo[ 4, S 20
clquinolin-1-yl]et ho>|_<¥} et hyI phenyl urea as a white powder. mp. 180-182
C (M + H)+; ond O Qhter ~$MB0- d6) 8 8.S 1 (s, 1 H); 737(d J:

3
é g) Hz,7 19 ( teaclJR61SQm"})epggd H;;t?y echJr §§%1§Q1y€rgﬂhué1 Ta he 1ngzrrp6)ted g@ 9‘%? 3

. 3.39 (Qrmcafe—osgaotmz, H; 3.2S (s, 3 H; 3.19 (m 2 H; 3.10 (t
2

Hz, 2 H: 2. 1.72 (m 4 H); 2S5 ~3C (7S
O d~) 8 1SS. %]“141 ‘S%“@fﬁ’bd%ﬁﬁydli{&gté‘“aﬁﬁ 8, 138.5, 129.0, 125.0,
121. 4, 118.0, 10S.6, Rdis@bord ofis alig], 4y alkshyl, which figy RSn@rrufiad By or6, 23. 8,
23.1, 23.0: Anal 01%9 Qny‘hﬁ C24H32N6~3 9C, 63 .70, 9%, 7.13, %\, 18. S 7.
Found: “9C, 63.3 30g o, 18.66. 32

Ry is H or Cy.y9 alkyl which may be interrupted by a hetero atom, or R; can

7.
(t,
(

(%S
7 Hz
J
4
6.

|
.

t&

join with Rs to form a ring;

Rg is H, Cy.10 alkyl, or arylalkyl; or Ry and Rg can join to form a ﬁng;

20



WO 02/ G191 PCT/ USOL/ ~GD(i Exanmple 3 N (2-{2-[4-am no-2-(2-met hoxyet hyl)
1H i m dazo[ 4, 5-c] qui nol i n-1-yl ] et hoxy}et hyl)-N net hyl - N-phenylurea N H2 N
yOv N O WO @/MNH96 Part A Sodi um hydride (60% oil di spersi 80T/UB0146496 228
mmol ) was placed in a round bottom flask and washed with hexanes (3X) under
NZ. The dried sodium hydride was treated with 800 nL of anhydrous THF. A

sol ution of tent-but y&ﬁ({@@ﬂkﬂ@ﬂﬁﬁ@éﬁ)&ﬁh‘ébﬁ&ﬁ@iﬁf@ét@f&:ﬂﬂ-aﬁgg, 182 mol) in
200 nmL of THF was then S\z;bgded the 10 stirred sodi um hydri dé sol uti on over

40 min. After additioh? lete, the reaction was stirred an additi onal

20 min fol | oned by adghch Rasteseht 1§ﬁ{d8yéndblﬁg'sgl@ct&il-§mﬁ tlfg(% \ﬁ@) glmézof CAtlt er

stirring overnight, the reactjon was quenched at%d
‘NaHC03 sol ution. The ¥&dctiwvalk %&%bsewmmﬂimﬁomﬁm ed with 200 nL of H20

and 1 Lsof Et20. The gragmbitacBRRafy Yas t§ iat&sehrand washed with HZO and
brine. The organic 15 Sgﬁtl on was%{ p dri edﬁovgejofaNgSM and concentrat ed

‘under reduced pr 8§¥srddectein, fhoterms atk)’b’ Aikenyi endithe prefix “alk-" are inclusive of

2-(2- d A
ol ut Lont ere AR ULRA Bith e HENBI Pt Btk 34 Qeldafiihond o
mol ) in 606Y¢Halky sovatherwiesaspecifiod, ttlkengﬂ':upg; coftaihCénPd t@20 caalﬁdhcaltblwd

shaken under, / e sol ut S the filtered
t hrough a Cev‘flfﬂt%1 él&ﬁylé? Lﬁgcﬁl{(ﬁ%lg ?{03% él‘(tf’qoocabl { atogss- Se%@ o nl(s a‘feé‘r‘ff’ta ut yl
2-(2-aMd noetOIﬁbp(Sﬂ)létchsbb(l atetrisy Cyclar graumtean bsmmdcy@htorpelb/bﬁdl\icIahapgle@mbigart CA
stirred sol y %a?é 4thlor 03 nitr um@llne1 3233%’% mD) in 400 nL
of 25 anhydrous 8 1ORIOMS) e emplan: QG EeYPs gL cioptords {43. 1 nL,
gl(()zmml) amﬁclasopyhv&myloa/c}oﬁbhtm E@quuasmng adRiyl. Iert but IyI f

am noet hoxy t c 7 71 mmol ). After stirring
overni ght, the riéaéip%(glg‘fqﬁ?i Qﬁ’] Bg\ﬂﬁ‘g%%‘gﬂs %ZTﬁW@‘PGQa‘)@%@GUI?ﬂE}“t% bri ne
(300 ni). Tls@smlugﬁrbmnmrmmersumaledfs; @mcmmgmi}&%&@éls@&%d%ﬁﬁ]@fgf&})@d to
gi ve a;brown oi

rona rap (Si0?, 33%e
acet at e/ hex 3?11&5“33730%1?%1‘63}51@?%{ g‘g 5’%&5"@3&?)&1 %laﬂ\'}’b{@ﬁrq@'@ﬂ%ﬂq{im@l
met hyl ( 2- { 2h¢teBeyuilisiRgui nol i n-4-yl ) am no] et hoxy} et hyl ) carbamate as a yel | ow
solid. Part DA%qutlon of tent-butyl nethyl (2-{2-[(3-nitroquinolin-4
yl ) ani no] et hoxy} TRt Yhalgalierise é’ct‘@WSGfQOUHSthB apgrrsbstituted Bomelor aford ol uene

was treat edhdiBesi aidinDineiud 3
| Cg/cm) for 2%1 r?‘ Tﬁg 1':,Polln(gt |e§{;14b§g€g&?%6ﬂ{ f qﬁltsgérq%dﬁ?% [%Kﬁlggﬁ@e zlPé pad and
concent r at ed1etPs°1t palog: Fxgmples ef swifable balpalksd gydups are Cthromethyl

2-{2[ (B am aasidkdnkiy-add Wehi@gl no] et hoxy} et hyl (methyl ) carbanate as an
orange syrup which was _carried on without further purlflcatlon Part E 15 A

sol ution of t entTllﬁ}tﬂy} ‘apy1? s wsed herginoe]uden odrborydlic aromatic rings or ring systems.
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. The

term “heteroaryl” includes aromatic rings or ring systems that contain at least one ring

hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl,
25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl,
isothiazolyl, purinyl, quinazolinyl, and so on.
“Heterocyclyl” includes non-aromatic rings or ring systems that contain at least
30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially

unsaturated derivatives of the above mentioned heteroaryl groups. Exemplary
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yl ) am no] et hoxy} et hyl (nmet hyl)carbamate (6.05 g, 16.8 nmmmol) in 200 nL of
anhydrous CHZC12 was cooled to OC and treated with triethylamne (2.40 ni,
17. 2 mmolWOo oMetiboxypr opi onyl chloride ( 1.72 nL, 17.2 molPCTse1/4ds861 added
dropwi se over S mn. The reaction was then warnmed to roomtenperature and
stirring was continued for 3 h. 20 The reaction m xture was then

concent r at edetsFguslicrasenps dntlyse @ysaidinytldetgihydrofitardl, aR@shaiRy A, d,iOJ(g,Igg)h
di ssol ved i ny : .£. 2 nL.of .t.riethylam ne was ad ) e
m xture was rﬁh%gtglggi?f)%grrag% ﬁg(hﬂaiﬁlc'fz 4 %1 pdegolidid, isqiagniidid, gnd the Tike r eact i on

was then concent The ail, heterbayyh @sdheterdeyciyl gﬂiﬂﬁ@@hnl%%ﬁﬁ%ﬁtfmﬁﬂgr {u’b& gepyt ¢
he filtrate was

300 nL of E i xhire.was then filtered and t

.concentrat e g%%rdg&grs lre}g(fffglgats H\fﬁg%eé’d?’ﬁf;’tsﬁle‘&w@O@Sheagfﬁlﬂmmﬁsfdﬂg o alkyhi s was

di ssol ved i RIkalyy alikylthib, ltality L, a6 6eloi hid 0B il Rfvo G 1 ABNT ©
e

portion was dried over. Na2s04 and concentrat ed under reduced’presdite to
‘give a br owd 601 FTORKE fBrmylyand, ayloxy)apdthia. aryladiox arplalkiylsitioMe@rbazyld t r eat ed

Wi th acti vaheeroadybxe dakeroatiithid Obtefaiyiika i and concentrated to
TAGIADERALMIKAY, Mol 1 GIHRE, i, ShYE

give 7.20 gdﬁ]l er.t b:ﬂttyl 2-{ 2_3[12_ (2-net ho amino,

i mi dazo[ 4, 5°¢] Ui NS PREPCERYY pfasetyslopiau nikycabomg Jlcaybataiy as a yel | ow

P 5 (AR oo I R SRt a0

i i dazloo{ 4, 5-%Trawhﬁq%r’wlawlpéxqqmm}lehqwoa(rydexmtb)omg gnEberkofy20 g, 16.8

mol ) i n 208ktétharokhiSedasd t Wit h BA (77% 4.32 g, 19.3 mol).

After stirrin 6r91ff1,1 t he nr%ﬁ%tg?oé’%&g’iai aﬂ]%lh\’\%lg&??‘@g OxGYIFRIROPY IR At ed NaHCD3

sol uti on an¥iyicrreomathis; slkylaminosefray kb kgllsulfdigl, @mﬁbﬁym@&&&@smﬁﬂgﬁs hed with

tent butyl %?l{j%?‘? L O Rt b S BB e i e stonyiansn, - (0 0

i m dazol 4, Slepbanglamming plkeaslevebonylatitey by Toatoyy DG ROPATRIGIAS R AR b own

;?F{ |2?[1é5 ??;Eﬁr%agil)%tﬁﬁlﬂ%@@& 31§fea}3?y‘iq-l}t(§cgr%%t\{}lrlamino, alkylsulfonylamino, .

i m dazo[ 4, %ﬁ@uﬁsuﬂ@ﬁymw|abém1lfou;ya}mhwmpmmngﬁm%8at e (7.05 g, 15.9

nmmol) in 1l i ¢hl or.oet hane S heated to 80C and treated with 5

nL of concg%ﬁ%{@%ﬂ%ﬁé%ﬂl@oﬁﬂ?rf’%fﬁﬁﬂ(ﬂﬁy‘\ﬁwlqnaﬂ%@Flvl%}tlmqaé)dn}slmhimbj on was

added sol i cillfenylomirenabon;ianyib, e§@mbeehdn3t ; vgr.a 10 mn

period. Thg reaction m xture v?/g}% treat ed?&%@gﬁﬁiﬁgﬁﬁéﬁgﬁgmﬂwm

concent r at ed ﬁ‘ﬁﬂ@dﬁ@%%@’(‘?r’é{ URY hetproary ndiglaseingartanplamimiand, iv desede dnd

heati 8§ washetomnyilplegh. f 18 anvoth b i re t hen. cool ed and

treated w L 400 Bt of 2onyfotlr gfddfs BE AR M8 i Sl G RSHTS o't

HzO, 1% NaZ U ihogesstgups sen d5q bresubstitatedbyens ar npoe of theraboms dri ed over

Na2S0~ and eaonereld swisifhehte. gi ve 6.50 g of tert

but 3~12-{2-[ 4- aEi nQ- 2- ( 2- met hoxyet hyl ) -1H i m dazo[ 4, 5- c] qui nol i n- 120

yl ] et hoxy} et hy-EI&R ﬁ%h%l%la%m?@rﬁi} raeforesiumF oo exampiRg iptefdrelay; terdugh y1  2-

2- [ 4- anmi nodim @ —mt-horyetRyLvrl _r — —Ru—NRa—

| m dagol 4,5l qui nol n%L%I et h%'%} of palleyand R NRes CRy-NRes-ZpRgaryly. 7

mol ) “has &8 e #lyhpndau] groups capbemnsubetithted at edstititedy 230 Rl Rlprébra@i HO i n

Et OH and t bfyRh&XbH-ButVRS t to.refdux with, 2 irring. After h, the

reaction mxtur e was %o? gﬁgaa‘r?llgRFﬁ“E @rtlgxgn%m%i Vgﬁeé‘ﬁ’&h%% S‘%‘HFWH‘.‘“ e solid

was washed PRt (e oHs Gh Prefere Brgtoupsiigduderigerogsn alkynproepsavie 1 54

hydr ochl or tgBorSabihs 8 i owder.. The free base wasS nade by

di ssol ving the hydr g%ﬁ?’oelrﬂ?’?rré%hé'gﬁ’%w}ﬁ%gﬁf°?{h B%“ﬁbéeﬁﬂaylt jsebtylrandwi th 5 ni of

concent r at eXFlEeRyImetiiH) nzefireperbyl and pRasinehyleBoRbIiRgE oWstsBchGZCh (5 X 50
ed over Na2SCa and concentrated

m.). 3e c i i avers were_ dri
to give 3. ggu?geétq%]g ag‘-&%{y#%?tﬁg%ae W?‘)P-S’lm%f-e{f%i FUREH RS IHds kalagemyiiteiteny | } - 1H
i ni dazo[ 4, Betpgunetiyithiof trifivioromettsy], and GiTluB RN ox .Nﬁnééﬂnéﬂéﬂohﬂa%eﬂ 35 WO
1) 2/ G191 PCT/ USOL/ ~G&XG 'H NWR (300 MHz, DIVBOd%) S 8.07 (d, = 7.7 H, 1
; 7.62 (dd, J =1.0, 8.3 Hz, 1 H); 7.42 (ddd, J = 1.0, 7.1, 8.2 Hz, 1 H);
7.22 (ddd, J =1.1, 7.1, 8.2 Hz, 1 H); 6.49 (s, 2 H; 4.75 (t, J = 5.1 Hz,
2 H; 3.83 (t, J =6.8 Hz, 4 , 3.354t, J =5.6 Hz, 2 H; 3.30 (s, 3 H),;
3.21 (t, J =6.9 Hz, 2 H,; 2.45 (t, J =5.6 Hz, 2 H); 2.12 (s, 3 H. 5 Part
| 2-(2-Methoxyethyl)-1-{2-[2-(nethylam no)ethoxy]ethyl}-1H
i mdazo[ 4, 5c]quinolin-4-amne (929 ng, 2.71 mol) was dissolved in 30 nL of
anhydrous CH2Cl12 and treated wi th phenyl isocyanate (300 ~, L, 2.76 nmol).
After stirring under N2 overnight, the reaction m xture was concentrated
under reduced pressure. Purification by 10 colum chromat ography (Si 02, 3%
MeOH CHCOl 3 saturated with aqueous NHaOH) gave the product as a white solid.
Crystallization fromH20 and MeOH gave 610 ng of N
(2{2-[4-am no- 2- (2- met hoxyet hyl ) - 1H

e . . . = _
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(s, 3 H; 20 "3C NW\R (75 MHz, DVMsO d6) 8 155.6, 152.0, 151.9, 145.1, 140.9,
132.7, 128.5, 126.7, 126.6, 122.0, 121.4, 120.5, 120.1, 115.1, 70.5, 69.6,
69. 4, 58WMO0%¥6191 45.S, 35.4, 27.6. Anal. Calcd for C25H3®NE0S01/4689¢20: %,
64.62; 9%, 6.56; %\, 18.08. Found: %, 64.69; %, 6.65, 9%\, 18.09. 36 WO
02/.1Gl91 PCT/ US01/-1CCr9G Exanple 4 N

{ 2-{ 2- [ 4- am prefeed pbstisudntsy if prasyit) ca,be pBiséht frethé camyihds dftthe invention in any

i m dazo[ 4, 5- C%]:n%ﬂihﬁ%l i n-1-yl]ethoxy)ethyl)-N nmethyl-N phenylurea NH2 N N
~~0~ N O N~ art A

2- (2- Met hoxyet hylThe mavélﬁto[nz{s fnoiekivy bathe B@)qﬁiuh@s)@é];cﬁ{bb& heremlfilany of their
i m dazo[ 4, 5¢ gul nol.i was dissolved in 25 rnL

2.3
of trifluor mﬁc?:utlé‘{%q}ydacﬁ?’fﬁaﬁ? é’ﬁ?’%d“‘i%‘@fg ‘?91@;2? {é?g liggtereomess ndact i on mi xt ure
was shaken wﬂdlﬁfmﬂdﬁ) (salts<gd1047Es) polfdnbihs, ‘ﬁn&jthe%ﬁe aﬂ%ﬁi&ﬁﬁ'lf coﬁn;g)uﬁéﬂhpt @2 was

added and hydr.ogenation was continued for an 10 additi ona
‘reaction waPPHFHY aptiye, the dpyeptignopgeiticadlyjincludshench ohithe aempeund’ senaigiomessts c ed

pressure to vHIME riteM®) thiXWr&d df theldi@ntihdrOW 0i | was dissolved in 50 nL of H20
and extracted with 50 nL of CHO 3. The organic portion was renoved and

di scarded. The aqueous portion was then made basic (pH-l2) by addition of

10% NaCH s ol phhin@Reutithll ConiRBitibhehdabiogeiigduiy h CHA 3 (6 X 50 ni) and the
conbi ned organic_|ayers were dried 15 over Na2SCa and concentrated to a

brown &¥1. The bPbumaesuticalgempesitians pEde mvem@m crmtamfa thotpdubGHly afitlctive eat ed
with 1 g of a%hhtvcﬁﬁ%gmgmla%?ﬂk invedfio de?c?llb c% fi ier eght hr ough

Celite and concentrate dryness. e resu |ng e
concent r at e@lwpalblmtahﬂetdar@rzo to give 3.19 g of

e e R O el a0

~H N\I;/R ( 20(7) sivifizien ?e Bthéraﬁdut(cssffea: dch aﬂcyﬁtﬂm(etmduﬂ:tmn antZtuij‘{Zwr_ aoglv{ﬁ) Hz3 24 ,

8 56 (155 ol a8, Wmotgl ind shf icyfiealepiite ommpuicoigdingin o by .

% 6:3 g t, 2 CJT / Bhsmﬂacddncal Zoﬂﬂbosxtmn&ﬁ'ﬂl(\zﬁeiubﬁ :vﬁllxlra%idcmdu{ﬁ tbl¥actotd knowhilth Bke 11111

2a{ 2- (et hyl aﬁﬂ%&"@? H&?%bﬁsﬁkm gicel ag 2 éﬁf’cn@%/ﬂl ai;ryéwéﬂmompound the nature of

i m dazo[ 4, 54le] @tHienahd ﬂte4ntaﬁﬂeﬂ@oélﬂ§£bgﬁ‘ﬁbn # islRtiepRLd thieife Qérg%d%lt%ﬁpoftﬂe 30 ni

of anhydrous Cl-tllZ 2 and tre&t ed wth phenyl isoc anate {)

mrol ).~ Af t e SRl gorfainsy P‘%Za%%mregrwt topRyi bwtx Oam/k\m@

concenzo at edbcumdern fehb eﬂ)%auwe l5i ’ and CHZC z
> ?3%4 ag no- %g/%ﬁé%ggjettsﬁé Qf'thfa c t etr ahydr o- 1H

gave 170 ng _of
i m dazo[ 4, 5% @‘11 %{9{? fih chlgmygﬂp@eﬁmmy@pm suqhapwém eemens fluffy
white cr yst phigntertl Prmhi8ion; syhlhs lorbams, MRinttts, 4Msd1 fokmulations, transdermal

patches, transmucosal patches and the like.

The compounds of the invention can be administered as the single therapeutic
25 agent in the treatment regimen, or the compounds of the invention may be administered in
combination with one another or with other active agents, including additional immune
response modifiers, antivirals, antibiotics, etc.
The compounds of the invention have been shown to induce the production of
certain cytokines in experiments performed according to the tests set forth below. These
30 results indicate that the compounds are useful as immune response modifiers that can

modulate the immune response in a number of different ways, rendering them useful in the

treatment of a variety of disorders.
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10 'H NVR (300 MHz, DMBO-d6) 8 8.17 (s, 1 H); 7.43 (d, J = 7.6 Hz, 2 H);
7.21 (t, J =7.9Hz, 2 H; 6.91 (t, J =7.3 H, 1L H: 565 (s, 2 H; 4 43
(t, J = BYQORRGI9P H); 3.72 (t, J = 7.0 Hz, 2 H); 3.70 (t, PCTAIBUGPE, 2 H);
3.46-3.41 (m 4 H; 3.24 (s, 3 H; 3.07 (t, J = 6.9 Hz, 2 H; 2.92 (m 2
H: 2.85 (s, 3 H: 2.64 (m 2 H: 1.72 (m 4 H: '3C NMR (75 Mz, DVBO d6)
8 155.6, 151.2, B@ﬁ:k&.es #h6seProdié forPmayl BBinducell Bgﬂﬁ adﬁaﬁﬁsh%tloééfc%ga%o%dslzo 1,
105.5, 70.7, 70 5, 58.4, 48.0, 44.6, 35 27.6, 23.8, 23.1,
23.0. Anal . @‘Bg F‘b‘ie Eyeqiiomgenesaliynclpde inforferggya @Flﬁsx) anglor goDnecr@isund: VG,

Eﬁ( 24{ 2%[44 gﬁ%&“ gm:z &%ﬁgﬁﬁﬁﬁbﬁﬁmm‘“& T Pslngsvhose Plosrthesis 18y h oxy )
‘et hyl ) nor ph&elln@cﬂib}mmumamswéthﬁhﬁvekﬁlon mubluﬂb IFN\b TR -, HOL,IN-6, ©-- 1?1211'% gader
IUMACAAR B, SR g e L RN E AN R TN

*di chl or onet mamemmu:’ﬁBprodWﬁoﬁ%ﬁd ﬁxixﬂo%elPﬁEWS%kmh kR ombduB dsdri1ii@iay | am ne

0.64 nm., 4. heat gorous stirring. The solution was
<(:h| lled in a‘{‘r?a‘n’“te@l %&avffél ‘ﬂg‘:&ﬁ? aa%@wfﬁugﬁﬁﬁlfi&%é%lw@ﬁwn BRYides ayaethod of7 ni
2.3 mol )  wasduath@dedtoling Pispthesibhif ait &b NGnpAbiAg ¥WRZinlsRARY 86 AfHvd Nfolgact i on
was stirred fox an additional, 4 hours. The reaction was quenched by the

addi tion of °SAPYMBYUDY oF smRAsition Bf ths inyshiiando dhsiagimadn (25 nl). The phases
were separated a@ﬂilﬂ@mﬁgéiﬁlﬂé &f th@%@ént%ﬁ%amgﬁﬁ)um{ g@%ﬁj 1a1fy‘?lndi1 the™ )

brine (25 nm), drledlg 04), filtered and concentrat ayellow
foam The ptebEfe%"!OWRié N-ecinpgoplptioned hﬁmetnpmietwrﬂeﬂs mwhahBBuMGar(lptnphdﬁyll

et h enpve
foel sl oA ICCdsS Lokl SOCH M FEARr bRl ot D VR ovi e
200 ng of NepRofitaftpreduction Qf Si@lf(cﬁntiﬂeltmfymﬂalnyha)ter& klytokines.

d 4, 5- u |] 0X th hol i.ne- Acar hoxam de as a tan
crystal ine soli T e kARG, pe B e o P seonsdbet (0, 3 =
8. 1 Hz151 Hyhe iivedtiog aiffecj] oﬂaer?asﬁecHqu the ihhate ﬁ'nrﬂa&e(réspoﬂse =Fdr e?cah‘lﬁle riatlh')iL 23

Ijz 7.8 k%r c%l agév%y %‘iy Fr(ﬁ%in&l%kpﬁl_g any efi@% hl(aE may be be Qpeéo F—EOI“EC ]q)iuctlgn3§hg t J ) -

J
4 3
.9 Hz ? Hromfi@inds may also activate macrophages, which in turn stlmulates secretion of nitric
.30

6. 4.5Hz, 4 08(t, J=6. OHz, 2H); ' 3C
NMVR ( 7533&3 %R/%‘Eﬁl‘%'% Q%““fs"?l% agql%%’%cytﬂﬂlﬁsol*uﬁlgbz the copgpourds mayeasse 121. 4,
120. s 115. iaroh?&atﬁma?ledﬁfer&ﬁaﬂono‘i& Sovios. 44.0, 27.6; Anal. Calcd for
CZZH30N6O4:  9%C, 59. 7| o, 18.99. Found: 9C, 59.71, % 6.80,% N,
18. 78: 2%0 MB(Cl) B%&%O%Wﬁwe@@n aiwe(ﬁzve@’fmonpmcgs@d/lm@r@nml e 6
N-(2- {2-[ 4Faréxampk; 41donE imgﬁé}{@ﬁdi%])evéd 13- deing @zt bffect on T cells or direc

olin-1-yl]ethox et h N- net hyl nor phol i ne-4-carboxam de. N Hz N
? &lgljl & / Omchtxl/on] of T cell% okines, ¥he production c))/f the T helper type 1 (Th1) cytokine IFN-y

OOU'III"‘

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

25 the compounds are useful in the treatment of diseases where upregulation of the Thl
response and/or downregulation of the Th2 response is desired. In view of the ability of -
compounds of the invention to inhibit the Th2 immune response, the compounds are
expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma,
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell

30 mediated immunity; and possibly as a treatment for recurrent fungal diseases and

chlamydia.
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N )O 2-(2- Met hoxyethyl)-1- f 2-[2-(nethyl am no) et hoxy] ethyl }-1H

i m dazo[ 4, 5c] qui nolin-4-amne (802 ng, 2.34 mmol) was dissolved in 30 nL of
anhydr ousvQ@e/@121 and cooled to O C under N2. To the stirr ®ETAHOUEG6O6 wer e
added Et3N (0.65 nL, 4.68 mwol) and norphol i necarbonyl chloride (273 pL,
2.34 mmol ) and the reaction was allowed to warmto roomtenperature

overni ght. The rqaetmmmemesgougeanw@lﬂgimaquﬁms b&HpouRdPMaRbrh hQRIGh
sat ur at ed (3Q mL).. The organic |ayer was

CDS sol u%\? &
separated a ¥ifle fﬁeté{ﬁ C‘B’iditW@S %‘fcﬁ'ésﬁ OBU’«SF ahilipgodndiseithéoncent r at ed

under r educgfodutRsiSdTcSrokiBes bifch@aiiNes 2B/ of 2, 2-S%
MeOH CHC13 ?g? ur at ed C\?\:Ot ﬁ’ aqu:eous NHZOH? ggl\-}gﬁ%hﬁypg&h@g%é%%gﬁ@é orI ess
foam Cryst disefbiathedrraimantrEvichdisepseecand a0mery Bis ihrp@romodulating activity

{2-[ 4-agi no- g&ﬁﬁy )

i i dazo] 4, 5- sgf%%ls% YOt f%Iy‘l?'SY(Lf elm%njagﬁa]ie usﬁl in nﬁatrnﬁm;spe): se Imf’lcg 2% b(";' ?%oxam de
‘as white cryimniteddo, vivpl discas il gBnidyl weBs; ¢5ﬁ‘m(on1arﬂst)plantaﬂ-WaNbR{ﬂﬁﬂﬂs MHz,

;a1 (g e gy Vi ropt pha 15t fifcun Gy © "1

1 H; 6.44 {\@rlolz,Q)aEtICH)arly&aﬁ@la @tajor,JHIi’ WV,I—\iZV,&hhﬂ)ylré’s adhovitys; ibfleerba;2 Hz, 2
|J_|) L g Qsaz( tan éﬁm-u%]u%gza ntraﬁlmhe]égi éle asmﬁ sv_#\ms Lz‘ergllégl(lptraeylthehﬁl n,eop}légla, 4 29 (t,
]2-.3297( 51(])- 22 Hiumah 3@1Mﬂfhvﬁrﬁ5(m?2), anmldgﬁl n%)é)ﬂagﬁs ggngjgas&g%seslé égﬁgdlaﬁg ]2-

47.3, 45.5, aé%efgjﬁusz 9“"%”1%‘80% |me“t‘§}tl§dlePBlﬁst€21W@2N@@ bygal cglbcareinomg,y 7. 07;

%N, 18.41. Haimekll Mkenfid) KaBosiearcOmB 2ena?B¥11 chinbtha, é]chamoNQei-}l%érlﬂlgﬂ'laExanpl es
7 -21 Part A A solution of tent- buﬁﬁ 2-{2-[(3-am noqui nol i n-4

PCT/ USOL/ - 1 TRsiegnos irukemis: waltipleanyaloreas msienene nes-Hegglkin’sipmphomepl ) in 50 niL
of toluene WagndduSatRn rhiHonta! arﬁitdwér@éiﬁc&@vﬁ!ra%&ﬁtd%eés%s% ir*c%ug‘m') and

the reaction mxture was heated to refl ux. port ridinium
hydr ochP or i cféﬂ%%mtﬂ@ﬁn@eaé&lﬁmaW$uﬁxw@smgs M@mq@mmé@tmmrandt h. The

reaction Vﬁ%lﬁﬂ?&ﬂlﬁ@%ﬁ%&@ﬁﬁ%ﬁ&m% 36 %ﬁ)ei‘{:ﬂ@@ls nﬂ%ﬁgﬁ The

resi due was dissolved in 50 saturat ed NaHCO03,
HBO and bri Helditiprgd d&ewﬁprccq@émonmatvm b@lwé@i usmgrthmmmnwﬁ@omumat ed to

give a greenQideactiCrShBaEH e@.‘z%ma i hgﬁigle\éﬁqtlélqmgglbgl}?ﬁ)ale?ﬁo eglr\é%}?_{ and

treated with activated charcoa ution wa
concent r at ednuligplgsolerosds; Oimmerd$ syndronte; Bistojd lupus; Bo(van’s disydst;FBdvdnoid

e S e o MR
yl) ﬁt ggﬁ ly]ocratotﬁpbat-aurbaaﬂ&tas (h mlt@ll\l/’ctlg%; @ompainils ¢dulbéhhBhcelr sttaiait ﬂer\/?Z r treated
\g[ ;[ rring fo?lgﬁynﬁﬁgﬁ%cg l%(rﬂggc CORMIWoppds e%goTch@p%@aW? Hseg'ﬁlﬁﬁrhﬁ?té% NaHC03

sol uti on andhe dppottenisticsnfagtions ar&bmmtsehht oddue afrgapiressipalot tadhmukgedvashed with

ont bt vl IRl SRS bR TP R RS, SRRFRRIRALET shO i 3 08 O ©f

i m daz@} 4, 5c] qU| Aﬁlamouﬁi qfla)cembw]eefe&twbwfnbmwkaﬁ bRoskhtBétis iDAOMRoImeam

Part C 25 A ution o 2- 2-&2-but | - S-oxi do- 1H .

i m dazo[ 4, 5 Sﬁ?aﬁf“nt&"?‘f?e 295 ?fe‘t’?i‘&?%l% E’Pﬁ‘%?‘@ AHEIR Cé(te(s=3‘“%<§°1§wg% Godutianellsi n 100
L of 1, 2- diaahBaeleblprstRcyasahimt 6fore@r #rdeyfikthek E@&%@dfoi"éxtaﬁlpﬂcolﬂﬁ— Of

concentrated NH4OH solution. To the rapidly stirred solution was added
solid p-tol ddWeilfloRyH: Ehl bandde-12 that igcrgasedo Bt therhabhgranndilewal dfBucti n

period. The RGLd fHLE -1[|1Y ? essu sel and
heati ng was ?i% conﬂ%ﬁ?@g ¥ ogﬁh.ﬁ ﬁ‘g a?%%[ﬁ onfg%&f?cﬂrgnvdge ?Iﬁg'ﬁt 'tool ed and
t reat ed0 wi t IgxpeR®d g bepd dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to

about 5 mg/kg. The invention also provides a method of treating a viral infection in an

animal and a method of treating a neoplastic disease in an animal comprising
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CHzZC12. The reaction m xture was then washed with H20, 1% Na2C03 sol ution
(3X) and brine. The organic portion was dried over NazS04 and concentrated
to give WwOd2go191 tert- 41  wo n2/~cm PCT/ USOL/ - 4CCOC butPgIT/US01/46696
2-[2-(4-am no-2-butyl-1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) et hoxy] et hyI car bamat e
as a light brown foam Part D Te~~t-butyl 2-[2-(4-am no-2-butyl -

i m dazo[ 4, 5-adjnipisteirg dﬂreffe&‘tl@e%hﬁﬁiﬁﬁ/df@'fchh‘lb&ﬁﬂk@ﬁHﬁﬁ}%sfh%n@gthg 1n\§n§&1m ) was

suspended in and.the m xture was heated to refl ux

2
with stirrif Im%n%‘@ramguw F}{eﬁé’ ert%g‘éact wahmfﬁtvmablnﬁ@a%orwé ae ey thagiwilb gi ve a

solid. The Fc@hsled ré@smtibn inlonk of MBreWr kit rhfifefthddds ()f)QraMecﬁelq Stléﬂ 485 to give
2.90 g of t rodwibﬂgs the hydrochloride salt. The free base was nade by

di ssol vi ng t iy Jite QEvigugiprodugtias and mestalitgay campared ¢auityegiedicetiitos i of

concent 5§ at eQnikh1NFHHRrecls CHzC12 (3
“°50 nt). The conbi n'é"e"od?é‘;’ﬁﬁ'?%“zzl??%?‘éé B S REbER Bhet?

‘concent r at e¢xpestedito be a dpse of abayt llkgx%l@uhwrr}gﬂ% breferably kbout 10pg/kg to

(300 e, COAST IS Sl a ot QLRONSE ol nifuciedndiopipgt’ 117}
2
9

7.50 15 ( m ay_nopgxt that vat) CQ‘WP a tedpytionSn Alndrsize 2r H)the #hn@@r 61 tpmot fosi. 5A§a1}rlz ,

H)
3 93 ( '[2 76 (h‘e ;}egs Of%‘_'gpll vf%ké’é%or&hr%o %actor n 111&\% Hk'tib is fxlﬁ} ed io %a (7 |S_|,Z

2 H) ; 10 01 (dpse Qfabowt 180 ng/;cg ® dHput Fang/kgs pTdferaldpahmm helpg/k g td dbeut Sumkkgbel ow

were prepared ac ) (7) of. Reaction
Schene | above uesi?ér;]gllv 10511? 1ISJ g%dﬁsm #1 %’Fg‘?@ﬁ&f’m‘f‘ﬂl@s’i SR ALR BT ldf‘id
pnol . ) was dedéustiatomonlysid areubamnamtealtmbermn'mingﬁi diily vy, Of

1-[ 2(2- am noet hoxy) et hyl ] - 2- butyl - 1H i m dazo[ 4, 5- c] qui nol i n-4-am ne (25 ng,

76 pnol) in dichlo 5 nL). The test tube was capped and then
pl aced on a shak lil %ﬂ@?sz’ﬁ{“ tsgﬂ{?é’lfg’(elff’@p?%‘is yereuritiqhgsiagyiepint  was

r enovets by ‘paipmﬁw:HBL(CJANmérh BActidd By ik G lodH48d PariMGSioR Wt €8k W¥d. The
sem - preparative HEPEFL%[aﬁQOIFt he met hod descri bed above.” The tabl e bel ow

shows the sfYOERER reEe Prbgedpiing nMicsymaass Led QS ead tenass (M +

H . 42 maﬁﬁbpﬂeﬁé—ﬁ&c%@%&@%ﬂqblﬁm c%ﬁtﬁmkl%va?ofa‘tlﬁttkl ?ovﬂice tEJ ee Base
Accur ate Mass_ Nunber obs NHz 413 26 Q\ H C ~CH-

3 NH2 cHI Nfluoroacetgiegal &?fﬁh‘?éf'@!fed qur@ueﬂ-BTm@umes WEse ognﬁrmed by 'H NMR.

Column: Phenomenex Luna C18(2), 10 x 50 mm, 5 micron particle size, 1004

20 pore; flow rate: 25 mL/min.; gradient elution from 5-65% B in 4 min., then 65 to 95 % B
in 0.1 min, then hold at 95% B for 0.4 min., where A=0.05 % trifluoroacetic acid/water
and B=0.05% trifluoroacetic acid/acetonitrile; fraction collection by mass-selective

triggering.
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N\ N\ 9 ~ 427.2823 o-' CH3 NHZ CHI N ~\~/\ N 10 ~ 447.2496 N O 43 WO

Nunber Structure of Free
-1 G191 PCT/ US01/ 41 >&@G Exanpl e Accurate Mass 3
gglse obs.WQIe24@PB | \ N ~\~/\ N 11 0 441. 2638 ~N ~O NHz CHETNSOY/44d96 / 12

X i | ~CH- N~ ~ N/ N/ 14
NHE ~~H N 13 ~ 472.2457 o'" / \ ii N NHE ~CH~
25733 322(1) ﬁ O- 1 HoC, 0 44 WD 02/-tGL91 PCT/USOL/ ~G69G Exanpl e Accurat e

Mass Nunber Structure of Free Base ObS-'-EXamplc |
N—(2—{2-[4-amino-2-(2-methoxyethyl)—
1 H-imidazo[4,5-c]quinolin-1 -yl]ethoxy} ethyl)-N'-phenylurea

NH,
N7 N\ O
o &NW
\\\O
1H
N

0™ 'NH

5 Part A
A solution of 2-(2-aminoethoxy)ethanol (29.0 g, 0.276 mol) in 180 mL of
tetrahydrofuran (THF), under N,, was cooled to 0°C and treated with 140 mL of 2N NaOH
solution. A solution of di-fert-butyl dicarbonate (60.2 8. 0.276 mol) in 180 mL of THF
was then added dropwise over 1 h to the rapidly stirred solution. The reaction mixture was
10 then allowed to warm to room temperature and was stirred an additional 18 h. The THF
was then removed under reduced pressure and the remaining aqueous slurry was brought
to pH 3 by addition of 150 mL of 1M H,S804 solution. This was then extracted with ethyl
acetate (300 mL, 100 mL) and the combined organic layers were washed with H,0 2X)
and brine. The organic portion was dried over Na,S04 and concentrated to give tert-butyl
15 2-(2-hydroxyethoxy)ethylcarbamate as a colorless oil (47.1 g).
Part B |
A rapidly stirred solution of tert-butyl 2-(2-hydroxyethoxy)ethylcarbamate 47.1g,
0.230mol)in 1 L of anhydrous CH,Cl, was cooled to 0°C under N, and treated with
triethylamine (48.0 mL, 0.345 mol). Methanesulfonyl chloride (19.6 mL, 0.253 mol) was
20 then added dropwise over 30 min., The reaction mixture was then allowed to warm to
Toom temperature and was stirred an additional 22 h. The reaction was quenched by
addition of 500 mL saturated NaHCOj; solution and the organic layer was separated. The
organic phase was then washed with H,0 (3 X500 mL) and brine. The organic portion
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X 15 ~ 487.2804 i/""N O NH, ~ H N 16 ~N 490.2919 o'" 1/
EIE.Z -G:HNPI;II-L :\I{\IN Y/ N/ 17 ~~ 493.2386 NONH= ~CH, N\ NI \ / 18 ~
207. 2741 WO 02/4@91 H, C O-CH~ 45 WO 02/ 6191 PCT/ USOL/ ~6( PETHSR P66 2120
structure of Free Base Accurate Mass Number obs. NHz C,WI'I [\II N 19 / 511.
~No\~S o ~N~ 0 NHZ CH3 N\ N N 20 0~ 525.2280 ~o~~ ~o0 ~,8 N O CH3 NH=
~CH, was dried over Na;SO, and concentrated to give 2-{2-[(tert-

butoxycarbonyl)amino]ethoxy}ethyl methanesulfonate as a brown oil (63.5 g).
Part C
A stirred solution of 2-{2-[(tert—butoxycarbonyl)amino]ethoxy} ethyl
5 methanesulfonate (63.5 g, 0.224 mol) in 400 mL of N,N-dimethylformamide (DMF) was
treated with NaNj (16.1 g, 0.247 mol) and the reaction mixture was heated to 90°C under
Na. After 5 h, the solution was cooled to room temperature and treated with 500 mL of
cold H,0O. The reaction mixture was then extracted with Et,0 (3 X 300 mL). The
combined organic extracts were washed with H,O (4 X 100 mL) and brine (2 X 100 mL).
10 The organic portion was dried over MgS0, and concentrated to give 52.0 g of tert-butyl 2-
(2-azidoethoxy)ethylcarbamate as a light brown oil,
Part D
A solution of fert-butyl 2-(2-azidoethoxy)ethylcarbamate (47.0 8, 0.204 mol) in
MeOH was treated with 4 g of 10% Pd on carbon and shaken under H, (3 Kg/em?) for 24
15 h. The solution was then filtered through a Celite pad and concentrated to give 35.3 g of
crude tert-butyl 2-(2-aminoethoxy)ethylcarbamate as a colorless liquid that was used
without further purification.
Part E
A stirred solution of 4-chloro-3-nitroquinoline (31.4 g, 0.151 mol) in 500 mL of
20 anhydrous CH,Cl,, under N, was treated with triethylamine (43 mL, 0.308 mol) and tert-
butyl 2-(2-aminoethoxy)ethylcarbamate (0.151 mol). After stirring overnight, the reaction
mixture was washed with H,O (2 X 300 mL) and brine (300 mL). The organic portion
was dried over Na;SO, and concentrated to give a bright yellow solid. Recrystallization
from ethyl acetate/hexanes gave 43.6 g of tert-butyl 2- {2-[(3-nitroquinolin-4-
25 yDamino]ethoxy} ethylcarbamate as bright yellow crystals.
Part F
A solution of fert-butyl 2- {2-[(3-nitroquinolin—4-y1)amino]ethoxy}ethylcarbamate
(7.52 g, 20.0 mmol) in toluene was treated with 1.5 g of 5% Pt on carbon and shaken
under H, (3 Kg/cm®) for 24 h. The solution was then filtered through a Celite pad and
30 concentrated to give 6.92 g of crude ferz-butyl 2- {2-[(3-aminoquinolin-4-
yDamino]ethoxy}ethylcarbamate as a yellow syrup.
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Nl \ \ / 21 ~ 545.1758 o0 ~ ,0 oci Exanples 22 - 36 Part A Using the general
nmet hod of Part A of Exanples 7 - 21, 4-piperidine ethanol ( 10 g, 77.4
mmol ) waswPdadé¥d with di-tent-butyl dicarbonate (17.7 g, PEI/BSomHe9% t o
provide 13.1 g of teat-butyl 4-(2-hydroxyethyl)piperidine-1-carboxylate as
a clear oil. Part B 10 lodine (7.97 g) was added in three portions to a
sol uti on of RamiG@azol e (3. 89 g, 57.1 mmol ) and tri phenyl phosphi ne (14.98 g,

57.1 mml) in dighlorome 5 After 46 WO 02/ 6191

PCT/ USOL/ - t GG %‘ﬁ%?‘ﬁi??é’ n@‘@& ?Zoﬂ}ém‘npﬂ‘ém?}ﬁr‘b‘rl al fromPart Ain

di chl or omet haamirol@hdky) etwpsarbsiaael(10 2L 29, %ﬁ}idlﬁﬂ 2'3b¥1{LU6ﬁng(§ %t d at
anbi ent terrpert%';)‘?lfﬂg overnight. Mire iodine (7 e % he

tTeaction was % tp &iC %Hﬁitffeéﬁ%i widipethdemine (4. iﬁrmL,WO nifited). reactl on mxture

was washed wWittho:8atdat i i dri.ed over
sodi um sul fatet ?gld?eﬁggﬁéﬁggt(ﬁgg}n?oﬁigﬁﬁﬁ aaad? C%QISB WEG OV 8l e to

‘provi de an JhPWaPE‘éﬂ Y‘J@ﬁetheﬂr‘ﬁ@lmedst@ om tvmserqctum éndesdnmgmlcuﬂﬁnuecﬂlf@mt ogr aphy
(silica gel 18kWahsh i_n, hexanes I‘OVI de 15.52 ¢
of tert-butyl 4 a%Z i odkoet hyﬁh%hlaélrcle ?ed F%%‘Z %tF%g“')é’éoﬁl 5AN8™20& | ow oi | .
Part C 10 Unsdld. Ehinwas @@P@Weéhnﬁﬁﬂp‘hbbﬁEtOHe(lﬁHZ 5 mL of triethylamine was added.

i mdazo[4,5 I 26..9 Mol ) was added in
three porti gﬁ% ﬂt{%ﬂ% vge{l%sh Saet%ciloorﬁ %“faé gfrﬁl(rﬁrﬁ'ﬁ)‘gﬁ Waright. Aheyfeagtioness theg o

nrnol ) 1Pn arwhlmnmajsdtNMsmﬁhyﬂeﬂmmﬂsﬁi&,an'drf&eaté@aﬁthBO@mm oftBhice MRS al | owed

431 odoet ngt el Berddidie e 35 s aderacaind rovhis taved
dropwi se overrawnsoBdBe sotld ks diSsolkied it 9. mIT BEhdt RAKIH B iarddUit 208wt | owed

to stir at |ent t erature f 5 first then it was heated to 100C and
stirred over%ir;lr"l1br n}fﬁé %lPtéorbVasl-figi?@%@H%%eW‘i‘@ to give d A @ afoer-brtyl 2a6but  35%

conpl ete. Sa- (Hﬁltamdxﬁmwpll!ﬂ-fiﬁhﬁfﬁi%# b @RuselikY LyPRMIRS) ARG hamhiGs Egélw ' ng

m'xtur(g was allowed to stir for 20 mnutes and then I't was extr ed with
ethyl &tetafBUP2X). The ethyl acetate extracts were washed with water (2X)
and then w Pht®0 brine, conbined, dried over sodiumsulfate, filtered and
then concentrated under reduced pressure to provide a brown oil. The oil

was purified by €SPUHAN etfedhubd dri@dhy2-meibokyethylel Hehidaraig Ssimpirelinilal [y with
30% et hyl a{s}ﬁ&tﬁ&}@} étHylbﬁBﬁﬂﬁ@ (10283% 84 Iﬂﬂimcﬁﬁ? %@f) §1L li]%lar\}v%g trea?erhdwﬁ;[ ? y!

acetate) to @r ovid g of tent-but
i m dazo[ 4, 5° P’Eﬁ’BPfﬁ&’heﬁzol“yi“)l%(MGR%\e?MI9}1|3|gné® Bmm@) 1Afrarstiniagl3@tmen, tBS Part D

Usi ng pi1e gRAgkGH mBBkOR4s Hhsnb 3 @SNazgo Sl s b F a7 oM Part

C was oxidized to provide ter-t- oXl
i mi dazo[ 4, 5wpealayer Ve they 9r!n91tqmyl}la8<ay¢n}dmpp®mtra:temmg1ve:m@@wdeauﬁms- an oil.

Part E 30 A 3] sol uti on of
the materi al ¥ o%@%{gfe%@)gﬁgﬁ%?or@ﬁ%‘%ﬁggg‘i% Ry %?i“g%f) ﬁﬁx‘%?ﬁbaam osyl
chl ori de (0290 qyangg foanpthat Yas wsediwithduo fuothied fusifieation10 nl) was added over a

period of Spmputes. The resulting biphasic 47 WO 02/.1G191
PCT/ US01/ ~ 6696 reaction mxture was allowed to stir overnight. The reaction

m xt ures vvas di | uh eolutigrt of te:mbutytbﬁqzm @ﬂe&&iﬁﬂ@t)@ioﬁ@&ﬂﬁlﬂhﬁuaﬁﬂﬂ@Onat e

sol ution. L& ani c Ia er was dried over

sodi um sul f umgyﬁg é\% ayr}ﬁﬁ'g'ﬁg ﬁﬁ&@rﬁ% éf‘gdmaﬂla& Yagabiebl2pr essure to
provi de a bdlomnro@thaﬁswas'll’iw&dlﬂaﬁ(ﬁclaﬂh u&%dﬂﬂlﬂ(fhuﬁ%f%’nc%ﬁ‘&&féﬂ‘l\]ﬁw}?mt ogr aphy

5 (silica gel uth t with 50%ethéqﬁdacetate|n hexanes and then with
ethyl acet afoé‘)nof’o Brﬂg‘i/‘r'l ylst‘@eé sQptiangys agdpdisplidip-gotugnesulfonylrphlenidd (1.05

i mI t:iaz o[ I4 5g,(3]7quhﬁ161) loRerkyl0) it R¥%¥d. efatacRbP Rt 085 bedtad SRXXN Alaficds Pal e
ello ass
y V\é()g i concentrated NH4OH solution and then sealed in a pressure vessel and heating was
continued for 2 h. The reaction mixture was then cooled and treated with 100 mL of

CHCl3. The reaction mixture was then washed with H»0, 1% Na,CO; solution (2X) and
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Part F Under a nitrogen atnosphere, tert-butyl 4-{2-[2-(4-am no-1H

i m dazo[ 4,510 c] quinolin-1-yl)butoxy]ethyl}piperidine-1-carboxylate (1.00
g, 2.1 nrimelopHadt 2N et hanol ic hydrochloric acid ( 10 m, PRO/URNDH)6I%ETr €
conbi ned and the solution was stirred at ambi ent tenperature for 14 hours.
The sol vent was renoved in vacuo and the resulting tan solid was dissol ved

in water. SerieATREoGEMEPsIG0S A SHBICHVEPRABDE aNPon@REREd Wild 10.68 optdrL eached
10. After exl;tqrnaétégl wi .t h_di chl oronet hane (3~), the organic fractions were

15 conbi ned, red “imre-Bid-methogyted)-Likdmgiea(4. Sciquinglidd: and the majority
of the sol vgn}etmﬂen@,mmgla{e%g@%fdgﬁgane was added to forma precipitate.
i ed

Vacuum filtration yield 0.5go
‘1-{ 1- [ { 2- pi P&¥di n- 4- yl et hoxy) met hyl ] propyl } - 1H

imd 4,5- i ' - @AIUNRE,:AS) % ] [ [ 1. DMBO-d6)

g 8. gZO(B bs, (i] ﬁ;l,mgt.mfgﬂéd‘,@ q%%gllgéﬁgzm@ﬂ'fgwﬁy%imﬁé%l% Qiq%%.lm, 1. 13Hz,

'1H), 7. 45- 7.3thoxy}etpfjcarbpmais (70.6 9, 34 mie)) wag t8&Heq with 25mL f,zg.slinfms (21 1H),

4. 00- 3. 80 - - , . -2, . )

2.09-1.99 E %t:zh:i%“fi ﬂ% ’glx%%gg{%eé,%w%%%@ “é“/‘%%"éi‘g]( f\nﬁt%]kﬁ g %‘? beé‘-’t&’.“?‘g‘ ' 5H) ;

~3C NWR ( 75NQF&S,COM@®@}CIG(1110 b2 aGuminbsofd. TUOsolid wh8@ashed FRTH 8nd ERQ.afid

5°9 25 e (e g vachiusd migé e hyafRutoriad o s ipheboviialidortte B bt The

cbrri)ourlas [ rwa;shmadeaphesdoe'hgvhewmﬁmbﬁwaem SCRDIEINY aﬁ@ﬁ%dﬂiﬁg&bftﬂtlb%i c |
hod of st 7 f ti S ® | abhove using t ol  owi_ng genera

e o, Tt e o 55 e b B ot oo e

t ube cont ai nvasgreated Orith ?I]H(l'lj. OI'heQ'ésultinlg salts werle remlolYled by filtration and the filtrate was

1-{1-[(2-pi i din-4-yl et ro -

o ot 4 e gt b D R a2 mebers e De (5 L) .

The test tulimidaas{4safpasbliantahineas Ptaagedaeh a shaker at ambient tenperature
for 20 gr. T %8' veni_I Mas renoved by vacuum 48 WO 02/ -t C>191
PCT/ US(1 1/ .1 %93! Mt % ugation. The residue was purified by

semi - pr epar dgi NRRHBbEOVER] PMSA18,) BRL 1hqd, ﬁﬁ%qrﬁi??@{g?@%/&r J e, 119b] g.bel ow

shows the structure of the free base and the dbsétrved accurate ma)és (M +
H. 49 WO oM (m @ D17 pEim. TIE06/83413G0 S HIxa i (te/ St ddial R #)p3.8F (teb=BasHz,

Accurate Ma ) ol \I \, ~ . 3 329720 FUY N 5CH- N
pocurat e WP 9 0Bt 4 21 AR50 7m0
2 H); 2.88(t,J =53 Hz, 2 H).
20 Part K
1-[2-(2-Aminoethoxy)ethyl]-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-

amine (750 mg, 2.28 mmol) was dissolved in 30 mL of anhydrous CH,Cl; and cooled to 0
°C under Na. The reaction mixture was then treated with phenyl isocyanate (247 pL, 2.28
mmol) and Et;N (0.64 mL, 4.56 mmol) and allowed to warm slowly to room temperature.
25 After stirring for 2 h, the reaction mixture was concentrated under reduced pressure to
yield a yellow solid. The yellow solid was dissolved in a minimum amount of CH,Cl, and
EtOAc was added until the solution became turbid. The mixture was placed in a freezer
overnight and white crystal formed. The crystals were isolated by filtration and were dried
under vacuum to give 126 mg of N-(2-{2-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-
30 c]quinolin-1-yl]ethoxy}ethyl)-N'-phenylurea. mp 171.0-174.0 °C ;
MS 449 (M + H)*;
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N\ N \\ / N24 ~0 487.2787 CH3 ~0 ~(~/N N NHz NL \ N/ 25 cH o 481.2930 a
o N WO 02/-LG191 PCT/ USOL/ .| GG Exanpl e Stucture of Free Base Accurate
Mass Nunbwo 0eB6191NHz N N 26 0 493.3270 CH ~O ~(~/ N N NH PCI/USOO4@p6 " ~ \ ~"\
512.2757 N~o NN NHZ ~ N /1\ / 28 cH, 517.2907 ~0 N N O~ CHM NH= 0~ ~ 29
"' ~N~0 527.3112 N~.... 51 WO 02/4Gl91 PCT/ USQOLl/ 4GRG

'H NMR (300 MHz, DMSO-ds) 8 8.50 (s, 1 H); 8.05 (d, J = 7.7 Hz, 1 H); 7.62 (d, J = 8.8
Hz, 1 H); 7.44-7.18 (m, 3 H); 7.27-7.18 (m, 3 H); 6.88 (t,J = 7.3 Hz, 1 H); 6.54 (s, 2 H);
6.12 (t,J = 5.5 Hz, 2 H); 4.76 (1, J = 4.8 Hz, 2 H); 3.88 (t, J = 5.3 Hz, 2 H); 3.81 (t, J =
6.7 Hz, 2 H); 3.40 (t,J = 6.0 Hz, 2 H); 3.28 (s, 3 H); 3.25-3.14 (m, 4 H);

5 PC (75 MHz, DMSO-dq) 8 155.5, 152.0, 144.9, 140.8, 132.7, 129.0, 126.8, 126.5, 121.5,
121.4,120.5,117.9, 115.1, 70.5, 69.4, 58.4, 45.5, 27.6;
Anal. Caled for C4HzsNs03 .+ 0.21 Hy0: %C, 63.73, %H, 6.33, %N, 18.58. Found: %C,
63.33, %H, 6.28, %N, 18.67.

10

Example 2
N-(2-{2-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-
15 1H-imidazo[4,5-c]quinolin-1-yl]ethoxy} ethyl)-N'-phenylurea
NH,

Part A
1-[2-(2-Aminoethoxy)ethyl]-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-

20 amine (10.0 g, 27.3 mmol) was dissolved in 50 mL of trifluoroacetic acid and treated with
PtO; (1.0 g). The reaction mixture was shaken under H, (3 Kg/cm?). After4 d, an
additional 0.5 g of PtO; was added and hydrogenation was continued for an additional 3 d.
The reaction was then filtered through Celite and concentrated under reduced pressure to
give a brown oil. The oil was dissolved in 200 mL of H,O then made basic (pH~11) by

25 addition of 10% NaOH solution. This was then extracted with CHCl, (5 X 75 mL) and the
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bs. NH N~-\ N/ N/ 30
Exampl e Stucture of Free Base Accurate Mass Nunber o ' N

H~ r5r12)9. 2911 NN OHOC NHS N\ N/ 31 cH 533.2704 ~-o NN S qsg;gl\l(ggﬁl \CH[;I>
N 32 ~ 54W033@19CH3 'O ~\/ N NH3C OCH NH2 N\ N, /\\ / FFT1TU 5
"O~\/NN o O~ ~ CHs 52 WO 02/-Gl91 5 PCT/ USQOL/ -~ rC9l Exanpl e Stucture

of Free Base Accurate Mass Nunber obs. NH., | w N N 34 ¢ 585.2056 CHI
combined organic layers were dried over Na;S04 and concentrated to give 5.17 g of 1-[2-

(2-aminoethoxy)ethyl]-2-(2-methoxyethy1)-6,7,8,9-tetrahydro-lH-imidazo[4,5-c]quin01in—
4-amine as a tan solid.
MS 334 (M + H)*,
5 '"H NMR (300 MHz, CDCL3) 8 5.19 (s, 2 H); 4.49 (t,J=5.4Hz,2 H); 3.84 (t,J = 6.6 Hz,

2H);3.71 (t,/ =54 Hz, 2 H),3.36 (t, /= 5.2 Hz, 2 H); 3.51 (s, 3 H); 3.15 (t, J = 6.6 Hz,
2 H); 2.95 (m, 2 H); 2.82 (m, 2 H); 2.76 (t,J=5.1 Hz, 2 H); 1.84 (m, 4 H), 1.47 (brs, 2
H).
Part B

10 1 -[2-(2-Aminoethoxy)ethyl]-2-(2-methoxyethyl)-6,7, 8,9-tetrahydro-1H-
imidazo[4,5-c]quinolin-4-amine (919 mg, 2.76 mmol) was dissolved in 30 mL of
anhydrous CH,Cl, and cooled to 0 °C under N,. The reaction mixture was then treated
with phenyl isocyanate (300 uL, 2.76 mmol) and Et;N (0.77 mL, 5.51 mmol) and allowed
to warm slowly to room temperature. After stirring overnight, the reaction mixture was

15 then quenched by addition of saturated NaHCO; solution (30 mL). The organic layer was
separated and washed with H,O and brine, dried over Na,SO,4 and concentrated under
reduced pressure to give a yellow solid. The solid was triturated with Et,0 (30 mL) and a
few drops of MeOH. The solid was isolated by filtration and dried under vacuum to give
460 mg of N-(2- {2-[4-amino-2-(2—methoxyethy1)-6,7,8,9-tetrahydro-1H-imidazo[4,5-

20 c]quinolin-1-yljethoxy}ethyl)-N -phenylurea as a white powder. m.p. 180-182 °C;
MS 453 (M +H)";'H NMR (300 MHz, DMSO-d5) § 8.51 (s, 1H); 7.37(d,/=7.7Hz,2
H); 7.19 (t,J = 8.2 Hz, 2 H); 6.86 (t, J = 7.7 Hz, 1 H); 6.11 (t,J = 5.5 Hz, 2 H); 5.70 (s,2
H); 443 (t, J = 5.1 Hz, 2 H); 3.78-3.69 (m, 4 H); 3.39 (t,J = 5.6 Hz, 2 H); 3.25 (s, 3 H);
3.19 (m, 2 H); 3.10 (t, J = 6.8 Hz, 2 H); 2.91 (m, 2 H); 2.64 (m, 2 H); 1.72 (m, 4 H);

25 BC (75 MHz, DMSO-d) § 155.5, 151.3, .149.3, 146.3, 140.8, 138.5, 129.0, 125.0, 121 .4,
118.0, 105.6, 70.6, 70.5, 70.4, 58.4, 44.6, 39.2,32.7,27.6,23.8,23.1, 23.0; Anal. Calcd
for Cp4H3:N603: %C, 63.70, %H, 7.13, %N, 18.57. Found: %C, 63.33, %H, 7.16, %N,
18.66.
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".O~\/Np Nn\ / ci NHS N~ ~ N/ N 35 ( 521.2297 ¢c~ "NO NI-I~~ NN/ 36
0 503.2589 c~ s N~~ N1 Exanples 37 - 44 Part A A solution of te~-t-butyl
2- ~2-[ ( 3-wOiopdeidi nol i n-4 yl ) am no] et hoxy) ethyl carbamate PETARY6626. 0
mmol) in 100 nL of toluene was treated with triethylorthoformate (4.65 ni,
28.0 mml) and the reaction m xture was heated to 10 reflux. A 100 ny
portion of pyridinium hydrochloride wBganigen added and refluxing was
continued for 2 h. The reacb'ép&d\ﬁ t hen concentrated to dryness under
reduced pressure. 53 WO UZJ ’?’f“’ﬁ@ﬁ"@gmt)‘?’%@@yﬁ-ﬁe resi due was
di ssol ved in 200 riH-ifid4AdPAH-¢]qandiina | F:\a 20 3, H20 and
brine. The organic portion vva]sqadri edyggggwl%lg{%g?g%gﬁggn%%rﬁed to give a
Nied in 200 nL of hot MeOH and heat ed

Bt _solytion was filtered and
tyy” 2> 2>(1H

green oil. The green oil was dissol
with 10 g of activated charcoal. g
concentrated to give 5.25 g of teflt
‘imdazo[4,5-c]quinolin-1-yl)eth et hyl carbamate as a |ight yell ow syrup.
Part B A solution of tent-butyl 2- (IPhi m dazo[ 4, 5-c] qui nolin-1

yl ) et hoxy] et hyl carbamate (5.25 g, 14.7 ) in 200 nmL of CH2C 2 was
treated with 10 MCPBA (77% 3.63 g, 16.3 | )~ After stirring overnight,
the reaction mxture was treated with saturgﬁd NaHCO03 sol ution and the

| ayers were separated. The organic portion npashed with H20 and brine
then dried over Na2S04 and concentrated to givé 4.60 g of te~~t-butyl
2-[2-(5-o0xido-1H i m dazo[ 4, 5-c] qui nol i n-1-yl xy] et hyl carbamate as a

i ght brown foam 15 Part C A solution of te put yl 2-[ 2- (5-oxi do- 1H

i m dazof{ 4, Si)%lgui nolin-1 yl)ethoxy]ethylcarbamate (4.60 g, 12.4 mmol) in
150 nL of 1;224i chl oroet hane was heated to 80 C and treated with 10 niL of
concent r at ed NHASYI @ h¥tid o] Q; apidl irred solution was, added
solid p-tol l|5|enesul fon *H Cdréﬂ'@g(%/i{ggtd geréf%ﬁ’,gdl %ﬁénﬁcﬁ})‘f' S RiRred ina oo i n
period. TheP¢t@atiashandivathed evithdisxanee@Xe dndei Nb. The didlisbiliomalydlddWasof
concent r at efleah¥dAH; | i | ealed in a.pressyure vessel and
heating was cont i nmuidg #%P?%}ﬁ%ﬁgﬁ?'eéé flugﬂn ?r&ﬁ’?’ﬁ@’?éé " then cool ed and
treated wit¥idoothorrleylcab@ante (41Thg 182 amidlpin 200 MILGET MBS ad RO MBS SR W t h

Ry i s a R C O ey
was stirred an additional 20 min followed by addition of methy! iodide (13.6 mL, 218
mmol). After stirring overnight, the reaction was quenched with 300 mL of saturated
NaHCOj3 solution. The reaction mixture was then treated with 200 mL of H,O and 1 L. of
Et;0. The organic phase was separated and washed with H,O and brine. The organic

15 portion was then dried over MgSO, and concentrated under reduced pressure to give 41.9
g of tert-butyl 2-(2-azidoethoxy)ethyl(methyl)carbamate as a yellow liquid.
Part B
A solution tert-butyl 2-(2-azidoethoxy)ethyl(methyl)carbamate (41.9 g, 170 mmol)
in 600 mL of MeOH was treated with 2.5 g of 10% Pd on carbon and shaken under H, 3
20 Kg/em®) for 24 h. The solution was then filtered through a Celite pad and concentrated to
give 37.2 g of crude tert-butyl 2-(2-aminoethoxy)ethyl(methyl)carbamate as a light yellow
liquid.
Part C
A stirred solution of 4-chloro-3-nitroquinoline (32.3 g, 155 mmol) in 400 mL of
25 anhydrous CH,Cl,, under N, was treated with triethylamine (43.1 mL, 310 mmol) and

33



25 am no- 1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) et hoxy] et hyl carbamate as a |i ght
brown foam Part D Te~-t-butyl 2-[2-(4-am no-1H
i m dazo[ Ave-0ejemdinol i n-1-yl ) et hoxy] et hyl carbamate (4.56 g PCI2USBIH®O6) was
di ssolved in 100 nL of EtOH and treated with 30 nL of 2M HO in EtOH and
the mxture was heated to reflux with stirring After 3 h, the reaction
m xture 30 wag- lmtymaemammolemomgtgylvraetaylmeaﬂ]atergz 8, 1?1'7'1 %Mﬁﬁ Aﬁgltrgg;grﬁfggcrjl \(/jmet h

100 nd filtered to e oduct as e
calt. Thet reg kR imatcEl tRelishot vl BRAChy b 8vd tedAOmLh 50° L
of HZO and tTieairani poirtidh asitkic®bver QIGSW #diboRthted tX\Q\@%/ber&% B&IAM 5111
/-1t GG NHA0H. ag S sUspensi on was extracted

ORI (3

nl). The conBYoT 21 Ve riEyhaspiatedexangs- 67//eﬁthb(la@%tﬁ/1‘&mhe€)@¢&@ﬁﬁ 7§t ed to
give 1.385 g cﬁfteri-b{lt?l rﬁ&hﬂ{ﬂM{I{aRBJﬁﬁi@@%m{ hk&%ﬂdo@@t%?&%@%ﬂgﬂ 9%' n-4-am ne

asatan NS, 272 8 (d, J =
‘8.2 Hz, (ﬁ?wg Kts 7.84 (d, J 8.4 Hz, 7.54 (m 1 H,; 7.32
(mll—l);51ﬂa$t]§s 2H); 74(tJ—52Hz 2H) 397(tJ:5.2Hz,2
H: 3.42 (t, J=5. | H, 2 H: 2.78 (t, J =5.1 H, 2 H; 1.10 (br s, 2

H . Part E The c&wﬁ?@lﬁ#‘?ﬂ@ﬂeﬁ hud meglil@- {Ze[l(bwttmmeolmrtépar ed according to the
PU oo e g @Rk ) Sh a6 3BT OREhI Pl of iliSho St B d'®

follow ng general oet hoxy)'c
i mi dazdf 4, 5-%ihp E@f ﬁ%—PA,oamrh@l 4r@dGhaien udder Hng3 }(gﬁnﬁ) for 24 h. The solution was

1- et hyl - 2 e i.n ube and_t hen

soni cat ed WR%{{]J@&IE% tﬁlgﬂgbé g?l%%a‘% d coﬁqeﬁ?ggﬁ% i%&% TZJ?mI ) was
added, the t[é%@mmg@enomgl yi)t’qnp&det&mdy}teﬂn@lf?pﬂhﬂg@d)agmf)e&s%hakl(ﬁge @&uwmt ; FESL Con.
t enperature TIh | vent S renoved by vacuum centrifu

Thgpr esi due V{'Ngs puro??”éta Lﬁ&“ Eht ’bﬁmﬁ %t ati ve HPLC using the nethod

descri bed alfavtdE The tabl e bel ow shows the structure of the free base and

Exanpl 5 Accur at 6 NALEORPLET S| 3r 2 Baning@enelinber obs. Nb N \ N N 37 0
371.2204 N Qiafihio]dthoxy} eyl @HdthyNokbinate (03N, 38.53%hel} 820 T OF dnhyadhR
CH;Cl, was cooled to 0°C and treated with triethylamine (2.40 mL, 17.2 mmol).
Methoxypropiony] chloride (1.72 mL, 17.2 mmol) was then added dropwise over 5 min.
The reaction was then warmed to room temperature and stirring was continued for 3 h.
20 The reaction mixture was then concentrated under reduced pressure to give an orange
solid. This was dissolved in 200 mL of EtOH and 7.2 mL of triethylamine was added.
The mixture was heated to reflux and stirred under N, overnight. The reaction was then
concentrated to dryness under reduced pressure and treated with 300 mL of E;O. The
mixture was then filtered and the filtrate was concentrated under reduced pressure to give
25 a brown solid. This was dissolved in 300 mL of CH,Cl, and washed with H,0 and brine.
The organic portion was dried over Na,SO, and concentrated under reduced pressure to
give a brown oil. The oil was dissolved in 100 mL of hot MeOH and treated with
activated charcoal. The hot solution was filtered and concentrated to give 7.20 g of tert-
butyl 2- {2-{2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
30 yl]ethoxy} ethyl(methyl)carbamate as a yellow syrup.
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I\ N\\ N 39 ~ 397.2373 ~N ~b NHx N~ \ N N 40 ~ 416.%844 P !]-: §56 BV\D
U2/ - G191 PCT/ USULl/ 4GRG Exanpl e Accurate Mass Nunber Stucture o ree Base
obs. NHz WD 00/48101421. 1946 0 ~ \ H~c_o NH2 | \ N>/ 42 431.FAES0+N6a@6NHS / N
43 ~ 451.2115 o HOC O-CH~ NH2 NI \ N 44 455.1513 ~Nr OO ~\\ ~ O 57 WO

021.C 191 PCT/ US011~619G
PartF

A solution of tert-butyl 2-{2-[2-(2-methoxyethyl)-1 H-imidazo[4,5 -clquinolin-1-
yl]ethoxy} ethyl(methyl)carbamate (7.20 g, 16.8 mmol) in 200 mL of CH,Cl, was treated
with MCPBA (77%, 4.32 g, 19.3 mmol). After stirring 6 h, the reaction mixture was

5 treated with saturated NaHCOj; solution and the layers were separated. The organic
v portion was washed with H,0 and brine then dried over Na,SO, and concentrated to give
7.05 g of tert-butyl 2-{2-[2-(2-methoxyethyl)-5-oxido- 1 H-imidazo[4,5-c]quinolin-1-
yl]ethoxy} ethyl(methyl)carbamate as a light brown solid.
Part G
10 A solution of tert-butyl 2- {2-[2-(2-methoxyethyl)-5-oxido-1 H-imidazo[4, 5-
c]quinolin-1-ylJethoxy} ethyl(methyl)carbamate (7.05 g, 15.9 mmol) in 100 mL of 1,2-
dichloroethane was heated to 80°C and treated with 5 mL of concentrated NH,OH
solution. To the rapidly stirred solution was added solid p-toluenesulfonyl chloride (3.33
g, 17.5 mmol) over a 10 min period. The reaction mixture was treated with an additional 5
15 mL concentrated NH4OH solution and then sealed in a pressure vessel and heating was
continued for 4 h. The reaction mixture was then cooled and treated with 100 mL of
CH,Cl,. The reaction mixture was then washed with H,0, 1% Na;COj; solution (3X) and
brine. The organic portion was dried over Na,SO4 and concentrated to give 6.50 g of tert-
butyl 2-{ 2-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-
20 yl]ethoxy} ethyl(methyl)carbamate as a brown oil.
Part H

Terz-butyl 2-{2-[4-amino-2-(2-methoxyethyl)- 1 H-imidazo[4,5-c]quinolin-1-
ylJethoxy}ethyl(methyl)carbamate (6.50 g, 14.7 mmol) was dissolved in 100 mL of EtOH
and treated with 20 mL of 2M HCl in EtOH and the mixture was heated to reflux with

25 stirring. After 6 h, the reaction mixture was cooled and filtered to give a gummy solid.
The solid was washed with EtOH and Et;O and dried under vacuum to give the
hydrochloride salt as a light brown powder. The free base was made by dissolving the
hydrochloride salt in 50 mL of H,O and treating with 5 mL of concentrated NH4OH. The
aqueous suspension was extracted with CH;Clz (5 X 50 mL). The combined organic

30 layers were dried over Na SO, and concentrated to give 3.93 g of 2-(2-methoxyethyl)-1-

s {2-[2-(methylamino)ethoxy]ethyl} -1 H-imidazo[4,5-c]quinolin-4-amine as a tan powder.

MS 344 (M + H)*;
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CYTOKINE | NDUCTI ON I N HUMAN CELLS An in vitro human bl ood cell systemis
used to assess cytokine induction. Activity is based on the neasurenent of
i nterferwo(s)érgnd tunmor necrosis factor (a) (I FN and TNFPCTRSpEgBIVel v)
secret ed into culture nedia as described by Testerman et. al. in 5

" Cyt oki ne Inductl on by the I munonodul ators I m qui nod and S-27609", Journal
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The cel | -freggays hnegsuper nat ant is renoved with a sterile pol ypropyl ene
pi pet and transferred t'o sterile polypropyl ene tubes. Sanples are 30
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WO 02/1r191 WHAT IS CLAIMED I'S: 1. A conpound of the Formula (1): 5 _
-~-RL (1) 10 wherein: ~is -CHRS-, -CHRS-al kyl-, or -CHRS-al kenyl-; R 1is

sel ect ed WO omidihe group consi sting of:

4- NRs- CR3- NRS- Z- R~- al kenyl ; - R~-NRa- CR3- NRS-Z- R~-aryl ; -Ra-NRs-

CR3- NRS- Z- R6- het eroaryl; -R4-NRa- CR3-NRS-Z-R6 heterocyclyl;

- R4- NR8- CR3- NRSR~; - Ra- NRs- CRs- NR9- Zﬁ(ahﬁghﬁ yl;

- R4- NRg- CR3- NR9- Z- R6- al kené 20 _R4- NRs- - NR9- Z- R6- arsl; -R4-NRs-

CR3- NR~- Z- R~- het er oar y{:(4|

d4-aRInONgRE mmmﬁg'l)'z@Wﬁ@taéY@eycl yl: Rz i

--RZ

- R4- NRs- CR3- NRS- Z- R6ETAISkY4G696 R

S

sel ected fromthe jgr Ql‘ﬁﬁa&)fm%ﬁ]hinﬂﬁln @%ﬁtb@%ﬁ@ﬁ@g m%ﬁlg]'ﬁ"l ﬁ%%urg%l kenyl ;

-aryl; -heteroaryl; -heterocyc

.PCT/ USOL/ ~G9G -al kyl - 1" -al |yl : -al"%
al kyl or al kenyl substituted by 0
group consisting of: -OH, -hal ogej;
-COOCL lo alkyl; -Ng3;
and - COheteroaryI; e R3 i's~=0 or =S, each R4 is |ndependently

«al)tyl;
-COaryI

usl 11/

CONRS)?; 10 -CO-C, _~
-heteroaryl 15 heterocyclyl

/-Gl91
| -Y- al kenyl; -alkyl-Y-aryl; and -
N%Kg/éumt' tuents sel ect ed fromthe

(0]

al kyl or al kenyl, which rmay be interrupt by one 20 or nore -O groups;
each R5 is independently Hor Cl_,o0 alkyl; R~ iLs a bond, alkyl, or al
which may be interrupted by one or nore -O gfoups; R-is Hor C~ _
al kyl which may be interrupted by a hetero g HOr R-can 25 join w
to forma ring;

5

10

15

20

Part A

2-(2-Methoxyethyl)-1-{2-[2-(methylamino)ethoxy]ethyl } -1 H-imidazo[4,5-
c]quinolin-4-amine (4.22 g, 12.3 mmol) was dissolved in 25 mL of trifluoroacetic acid and
treated with PtO; (0.5 g). The reaction mixture was shaken under H, (3 Kg/cm?). After 4
d, an additional 0.5 g of PtO, was added and hydrogenation was continued for an
additional 3 d. The reaction was then filtered through Celite and concentrated under
reduced pressure to give a yellow oil. The yellow oil was dissolved in 50 mL of H,O and
extracted with 50 mL of CHCl;. The organic portion was removed and discarded. The
aqueous portion was then made basic (pH~12) by addition of 10% NaOH solution. This
was then extracted with CHCl3 (6 X 50 mL) and the combined organic layers were dried
over Na,SO, and concentrated to a brown oil. The brown oil was dissolved in 100 mL of
hot MeOH and treated with 1 g of activated charcoal. The hot solution was filtered
through Celite and concentrated to dryness. The resulting gummy solid was concentrated
several times with Et;0 to give 3.19 g of 2-(2-methoxyethyl)-1-{2-[2-
(methylamino)ethoxylethyl}-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-4-amine as an
off-white powder.
MS 348 (M + H)*;
"H NMR (300 MHz, CDCly) § 4.84 (s,2H); 448 (t,J = 5.7 Hz, 2 H); 3.84 (t,J = 6.7 Hz,
2H);3.70 (t, J = 5.7 Hz, 2 H); 3.46 (t,J = 5.1 Hz, 2 H); 3.36 (s, 3 H); 3.14 (t, J = 6.7 Hz,
2 H); 2.96 (m, 2 H); 2.83 (m, 2 H); 2.65 (t, J = 5.1 Hz, 2 H); 2.36 (s, 3 H); 1.85 (m, 4 H).
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R$ is H C _io alkyl, or arylalkyl; or R4 and RS can join together to
formaring; ROis G _,o0 alkyl which can join together wwth Rg to forma
ring, eawo¥/i@9i ndependently -O or -S(Oo0_z-; 30 Z is aPEBAEIHEE , or
-SOz-; nis(o4;and 62 VfO 02/ A191 PCT/USO1/.11C9( each R present is
i ndependently selected fromthe group consisting of C, _io alkyl, C-_~o
al koxy, hydmaxw hal ogen and tri fI uoronet hyl; or a pharmaceutically
acceptabl e salt there npound or salt of claim1 wherein X is

-CH(al hyl) (al I yH’-Met%éﬁ'ﬂéYlhltﬁ%e@ém?ﬁhyﬂamg}oaﬂﬂwy}?ﬁwl}b@ﬁk?etegdwér%w-
different. 3midA-dj95R 'ﬁﬁhﬂ-ﬁ a?ﬁhé (’fgbn’% Q'I@hﬁnmﬁsedl&o%mg th 30q§gx CO' . 10 4. A

conpound or salt of claiml wherein IS - npound or
.salt of cl aiaphydreys&HCh aF%Ztrf??éed-Wl%PheAy]dmmtﬁdnﬂ 1k,.20 ofmod)l Aifter stirsiger ei n

RZ |yl

- al IIQS/I aéO a?llgl;}?e]rig%v&ﬁigoﬁpo fﬂv&@ &??%n%e a[nd unmre(ﬁlcgﬁgprgfswﬁg of N (2- i
-2-[ 4- am no- Erjsz-ﬂlmnhoftylatlih@M aﬂd EHyCl, gz d7( ALgS)fN}(Zq{m[n@hmﬁe-l-@/—I] et hoxy }
(o 2] [ a2 ant RESAARG 7R toiptpgrey Leimicaabdsglopiglant ot fony) thyD-N-

i mi dazol 4, 5neholiViehénytitad dsetultywhite @fRtals) nip. nhwmhuroe@,

N-(2-{2-[ 4- 1N - (2-pet hoxyet hyl) - 1H i m dazo[ 4, 5-c] qui nol i n- 1yl ] et hoxy}
et hyl ) nor phm ﬁ%é/l% Yboxam de; 25

N- ( 2- 4- t - j 301 43-L- th
I ek

(2-~2-[4-am (6291r£étJm7<9éimymriﬁ (s, 2H); 443 (& J = 5.0 Hz, 2 H); 3.72 (1, J = 7.0

i m dazo[ 4, 5]_&]@ J]— yb%&%@gjﬁ?&ﬁé Q‘ g% s 'EHI@H?W'(P ea&.@ﬁdj\l

(2-{2-[4- amno- t hox
i m dazo[ 4, SHJ)JZqQﬂ Gm@I2|H1), ZS@(S/B]HéthM(@ 2ethl7)Z{ml,4rﬂb hyI N-phenyl urea; or a

phar maceuti @ 5 |t f ound of
pharfmmeeut ! ﬂ&%}ﬁﬁéﬁﬁi MSO)'s 193%, 7512, 1353, 1483, D513 401063, U
15 122.0, 120.1, 105.5, 70.7, 70.5, 69.5, 58.4, 48.0, 44.6, 35.5, 328 27.6,23.8,23.1,23.0.
Anal. Caled for C5H34N¢O3: %C, 64.36; %H, 7.35; %N, 18.01. Found: %C, 64.04; %H,
7.38; %N, 18.02.

Example 5
20 N-(2-{2-[4-amino-2-(2-methoxyethyl)-
1H-imidazo[4,5-c]quinolin-1-yl]ethoxy} ethyl)morpholine-4-carboxamide

NH, ,

-

Z N

25 Under a nitrogen atmosphere, 1-[2-(2-aminoethoxy)ethyl]}-2-(2-methoxyethyl)-1H-

imidazo[4,5-c]quinolin-4-amine (0.75 g, 2.3 mmol) was dissolved in dichloromethane (30
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| X-O-RL Rn {Il) wherein: Xis -CHRs-, -CHRs-al kyl-, or -CHRs-al kenyl-; Ri
is selected fromthe group consisting of: -Ra-NRa-CR3-NRs-Z-R6-al kyl ;

- Ra- NRa- GRBIMRIYE- R6- al kenyl ; - R4- NRa- CR3- NRs- Z- R6- aryl ; PRAARE46696

CR3- NRs- Z- R6- heteroaryl; 10 -R~-NRa- CR3-NRs-Z-R~--heterocyclyl;

- R4- NRa- CR3- NRSR~; - R4- NRs - CR3- NR9- Z- R6 al kyl ;

-R ~- NRa- manmndznmdamnewm mLRA6 NRsol DR NRDd HeaRandavigdrouslshirringd ThiRa -

CR3- NR9- Z- R~- het cl
sel ected f ngS %m? hﬁmg@{uhw&g %g foer 5? aﬁé}‘% a%('?ﬁ %"th"iW“af%ﬂ“K(j‘ih? 32/‘6 (a/g’{ EQEZ@

- alr KI 3 -Yh et enmal) Was add@étdmp&wc e poohag kyth w¥s adnkopkd aﬁﬁth7 Eﬂg&étiﬂ/nwg S?ﬂréﬂa nlylk |
-al ky ar y, - al ky
.or al kenyl fJoi)ant%g lt'to% 4b1°u55 g h8 Feaf%%w%sd;ﬂgqc Féj@h?‘g agg‘érb?fegamfa#‘(ﬁlrﬁ)@lﬁ@ group

consi st Png dficarbo@hte selhﬁdm)@é I’mL) mthl)aées w@@sd}%ﬁ&h@nd ﬂQQr&md 1 e@.lwléyl

-COOCl_Ilo al . -hetero ar -hetero l; COaryI
-and - CO het e‘Y%g‘l}é{/‘f"m yatgr éaii:%s 1Y ‘?rg’e-ft@ Bh): dBe POt fé]tqf@g and genpspiaasert | v

al kyl or al kepla a Yo YodRY Tﬁ@p&&ﬁc@ﬁﬁé’ﬁ&@gal@iﬁem gg{ch[sg&{?etﬁagé ang ‘%}e"ﬂyl each

RS is i ndependent]| i\/ H or C~_~o al kyl; I's a bon
whi ch may beéc¢ipieelhegyetals Wrﬁj:nélrmdwﬁhéh@(ﬁ xcimg)'touqzmoveﬁesmlml dohant.Ci i o

al kyl which eterp ato nwthRs to
forma ring: ’ﬁl@ﬁng? w&g&/gyﬁeﬂqﬂp ¥e,1cublrrg og?n 0 aﬂr?w 20@ rmgQaf Igzg-{%gci ?:IBWO 20I n
toget hé to (2ﬂre¢h0ay¢thyig;lHaﬁudaﬁo[|4,§ c¢qum(ﬂmall jdydthmdy}alnyl)mnphcminmt oget her Wi th

Rstoforma Lin each Y is j.nde enden -S(Qo_z-; Zis a bond,
SO, or- SOFAPO% and%asba ?BCWStagWG ‘g f)%/é@ég}rﬁ i s i ndependent |y sel ect ed

];1 romt he gr deMngo@MngMsdidga&%Qd%CL &l kgl 1 Hfmlo(daj k%&q E‘¥1§r7°4<zy

al ogen, and trifluorone or a pharmaceutically acceptablé s

t her eof . (t,J=72Hz, 1 H), 7 %(t J= 78Hz,1H),651 (s,2H),6.33(t,J=5.0Hz 1 H),4.74
(t,7=4.3 Hz, 2 H), 3.85-3.81 (m, 4 H), 3.49 (t, ] = 4.3 Hz, 4 H), 3.33 (t, ] = 5.9 Hz, 2 H),

15 3.30(s,3H), 3.21 (t,J = 6.8 Hz, 2 H), 3.14 (1, ] = 4.5 Hz, 4 H), 3.08 (t, ] = 6.0 Hz, 2 H);

BC NMR (75 MHz, DMSO-ds) 8 157.8, 151.9, 145.0, 132.7, 126.7, 126.6, 121.4, 120.5,
115.1,70.4, 70.2, 69.2, 58.4, 45.5, 44.0, 27.6;
Anal. Calcd for CoH3oNeO4: %C, 59.71, %H, 6.83, %N, 18.99. Found: %C, 59.71, %H,
6.80,% N, 18.78;

20 MS(CI) m/e 443 (M+H)
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65 WO 112/-411 11 PCT/ 115111/ ~1~1~96 10. A conpound or salt of claim?9
wherein RZis Hor alkyl. 11 . A conpound or salt of claim9 wherein RZ is
-al lyl - OwWOkyke196 12. A pharnmaceutical conposition conpri $CRGSH1/46696
therapeutically effective amount of a compound or salt of claim1l and a
pharmaceutically acceptable Garner. 13. A nmethod of inducing cytokine

bi osynthesis in an ani mal conprisi ng Bximipld 6t ering a therapeuti cally
effective ano f 1to Lmal.. .10 14. The
method of ol a3 AR Re LRk AR SIS ol T BRSO et i ng
a viral disease in an ani nmal I\tuwﬁrylrmrplg:lmdﬁacatbskaenmag a therapeutically
effective amount of a conpound or \galt of claiml to the animal. 15 16. A
-met hod of treating a neoplastic di séase in an ani mal conpri sing

adm nistering a therapeutically N rt’\pLQ%l@Dunt of a compound or salt of
claiml to the animal. 17. A com® of TheYormula (I11): 20 Ni N~~ R2 N
-~-OR Rn (Ill) wherein: ~is -( CHRS- al kyl -, or -CHRS-al kenyl-; R 1is
sel ected fromthe group consi sStiNG of . P5 - R4- NR8- CR3- NRS- Z- R6- al kyI

- R, t - NR8- CR3- NRS- Z- R6- al kenyl ; - R4- NR$- -NR%y Z- R6-aryl ; - R4- NR8-

CR3- NRS- Z- R~-heteroaryl; 66 WO 02/.1Gl91_PQJ/ USI'I 1/ ~GX6 - Ra- NRs-

CR3- NRS- Z- R~- het erocycl yl ; - R4- NRa- CR3- NRSRY; “NR4« NRa- CR3- NR9 Z- R~- al kyl ;

- Ra- NRs- CR3- NR~- Z- R6- al kenyl ; R4 NRa CR3 NRO- ZgR6-/aryl; -Ra-NRs-

CR3- NR~- Z- R6- het eroaryl; and -R4-NRa- CR3- NR~- Z=R=- het erocyclyl R2 is

sel ectegl from the @naR St . I kenyl ;

-aryl; -heteroar - hetxggg%g/gl{elqg (f%%thyfaﬂ{rgpé?%ﬁg ek}yﬂ Iﬁ 1{%{&@[4_@ al kenyl

-al kyI Y- ar yllquing %a—4-anan¢<§8|02 o128, aB#amph) \gasbhsspkvgd ncBObyL oﬁm}wdromDCHzClz

INCRe) 2 Co R et 60 b B Rl Ui Qpopa i {165 mp 1 657 gl

- het (; roar y| ;mmélpaeimeaphdlinkcari@yt @ﬂbr&fe)(t% AN 4. 34 G bIe bR @ kabtion8Ash R3 is =0
or =S;

allowed to warm to room temperature overnight. The reaction mixture was then quenched
10 by addition of saturated NaHCO; solution (30 mL) and CH,Cl, (30 mL). The organic
layer was separated and washed with H,O and brine, dried over Na,SQ, and concentrated
under reduced pressure. Purification by column chromatography (Si0,, 2-5%
MeOH/CHC]; saturated with aqueous NH;OH) gave the product as a colorless foam.
Crystallization from EtOAc gave 640 mg of N-(2-{2-[4-amino-2-(2-methoxyethyl)-1H-
15 imidazo[4,5-c]quinolin-1-yl]ethoxy}ethyl)-N-methylmorpholine-4-carboxamide as white
crystals. Mp =121.8-122.3 °C,
MS 457 (M + H)";
'"H NMR (500 MHz, DMSO-ds) & 8.06 (dd,/=0.9, 8.3 Hz, 1 H); 7.61 (dd,J = 1.1, 8.3
Hz, 1 H); 7.41(ddd, J=1.2, 7.0, 8.3 Hz, 1 H); 7.22 (ddd, J= 1.3, 7.0, 8.1 Hz, 1 H); 6.44 (s,
20 2H);4.74 (1, /= 5.2 Hz, 2 H); 3.84 (t,J = 5.2 Hz, 2 H); 3.82 (t, J = 6.9 Hz, 2 H); 3.50-
3.43 (m, 6 H); 3.30 (s, 3 H); 3.20 (t, /= 6.9 Hz, 2 H); 3.16 (t,/ = 5.5 Hz, 2 H); 2.88 (t, J
=4.7 Hz, 4 H); 2.59 (s, 3 H);
3¢ NMR (75 MHz, DMSO-ds) § 163.8, 152.0, 151.8, 145.2, 132.7, 126.7, 121.3, 120.6,
115.1,70.4, 69.4, 68.9, 66.1, 58.5, 49.1, 47.3, 45.5, 36.9, 27.7.
25 Anal. Caled for C23H3aNe¢O4: %C, 60.51; %H, 7.07; %N, 18.41. Found: %C, 60.56; %H,
6.85; %N, 18.19.
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67 WO 112/.1G191 PCT/USQL/ -4G1 each Rq is independently alkyl or

al kenyl, which may be interrupted by one or nore -O groups; each RS is
|ndependevmlug//4d-1l9or C ~ ~ o0 alkyl; R-is a bond, or is alPkylusooucess | cenyl,
which may be interrupted by one or nore -O groups: R~ is Hor Cl_io

al kyl which may be interrupted by a hetero atom or R- can join with RSto
forma ring; R8is H C _IOalkyl, arylallyl; or R4 and Rs can join to form
aring; R-is G _~o alkyl which can join together with Rs to forma ring;
10 each Y is independently -O or -S(Oo _z-; Zis a bond, -CO, or-SOZ-: n
Is O to 4; and each R present is independently selected fromthe group
consisting of C _io alkyl, C~_io al lgsppleftydrioxy, hal ogen and trl; 15 or a
.phar mac utlcipl lAKI acceptable salt thereof. 1$. A conpound of the formula
(1v): 3t-OR~ (1V) 20 wherein: ~is -CHRS-, -CHRS-al kyl ene-, or

- CHRS- al kenyl eneAsoﬂltloh%ffe@ﬂ-@ﬁﬁl@d%fé[r(llﬂi\ﬁn@%nﬁélﬁw consi st ng of
.- R4- NRs- CR3- NRS- al k R~- al kyl :
- R4- NRs- CR3 I@J%owvﬁymmw A6@ERE0-{rnat) mE0 vl eﬁf@blr«gﬁ was-tRateNRs - C

R3- NRS- Z- R-~fi6t tﬁéﬂ&?%ﬁh&}aleratgﬁl* NRg.; %m%ﬁ%nd t@eactl%n%% hEat?:tho
PCT/ USQL/ . | GG - Ra- -NR9- Z* R6- al | -R4- N al kenyl ;
- R4- NR8- CR3TRiltx. A i mgpprtion ofayridigum dmdro Pfégn@ W6~ then adderbang refluing waR~- NR$-
ot Scs S G4l BRI i R B 1
may be i nt erlhgpgesidnenyas dﬁeolved in 50 mL of CH,Cl, and washed w1th saturated NaHCO:;, H>0
and brine. The organic portion was dried over Na,SO; and concetrated to give a green oil.
The green oil was dissolved in 50 mL of hot MeOH and treated with activated charcoal.
The hot solution was filtered and concentrated to give 4.12 g of tert-butyl 2-[2-(2-butyl-
15 1 H-imidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate as a yellow oil.
Part B
A solution of fert-butyl 2-[2-(2-butyl-1H-imidazo[4,5-c]quinolin-1-
yDethoxy]Jethylcarbamate (4.12 g, 10.0 mmol) in 50 mL of CH,Cl, was treated with 3-
chloroperoxybenzoic acid (MCPBA, 77%, 2.5 g, 11.2 mmol). After stirring for 5 h, the
20 reaction mixture was treated with saturated NaHCO; solution and the layers were
separated. The organic portion was washed with H>O and brine then dried over Na,SO4
and concentrated to give 3.68 g of tert-butyl 2-[2-(2-butyl-5-oxido-1 H-imidazo[4,5-
c]quinolin-1-yl)ethoxy]ethylcarbamate as a light brown foam.
Part C
25 A solution of fert-butyl 2-[2-(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yDethoxy]ethylcarbamate (3.68 g, 8.60 mmol) in 100 mL of 1,2-dichloroethane was
heated to 80 °C and treated with 10 mL of concentrated NH,OH solution. To the rapidly
stirred solution was added solid p-toluenesulfony] chloride (1.87 g, 9.81 mmol) over a 10
min period. The reaction mixture was then sealed in a pressure vessel and heating was
30 continued for 2 h. The reaction mixture was then cooled and treated with 100 mL of
CH,Clp. The reaction mixture was then washed with H,O, 1% Na;CO; solution (3X) and

brine. The organic portion was dried over NaySO4 and concentrated to give 3.68 g of tert-

41



or nore -O groups; 10 each RS is independently Hor C, _lo alkyl; R6 is a
bond, or is alkyl, or alkenyl, which nmay be interrupted by one or nore -O
groups; ROPF4HYDr C,_~0 al kyl which may be interrupted bPCa/Uset/¢iw686 at om

or R~ can join with RSto forma ring; 15 R8is H C-_,o alkyl, or
arylalkyl; or R4 and R8 can join to forma ring; RO is C~-_~o al kyl which
can joi n t ogetvh&{2-(d-arhinRS-utyl1d7-imidazo{ 4)5rc]qnins K¥-04/1)amhexygaeilc RoREAS &Y 1 S
independenth-hﬁ&&@g&gghfron1the group consisting of C~_to al kyl, C~_~o

al koxy, halogen and trifiuoromethyl; 20 or a pharnaceutically acceptable
salt thereoffartD9. A pharnaceutical conposition conprising a therapeutically
effective anount..of und, or. salt of claim9 and a pharmaceutically
.acceptabl e carri E‘F’?‘b%@@%&/ﬂfﬂ‘éﬂf’ﬁoﬂ“ﬂfWﬂaﬂf’éPWgS-%Jgt“BRlﬂmé- bi osynthesis in an
ani mal  Eonpyl)sthony]abitiaibaiats (313 2 8i6h ANPWEd Gdlehdedh HEHIT ¥ iﬂ&'ﬂ% of a
conpound OrE@;#tW$f cl,laim9 to the animal . 21." The nethod of claim 20,
wherein the R the mixtusepskps heated toxpfluxawithpstiges. difterBdn thiergactionvinbaire di Sease

in an ani malwae eeiEtBIeado ThRbIR. ETHeNG ) figt! Lye amount
of a corrpou?,lgta or, slal t o? gi?l aim 9e1tgﬁgr§? lﬁ(gwgstnt?ﬁﬁa%&ﬁggh ﬁa\ﬁ%@%ﬁ@i PCT/ U

S01 /. 1669( 124 R gter hdte ef the peosiepteg the hydiophlorids S@l_tdﬂ"heﬁeaabeismw?mmmihyal |
c : . . t

or Sal t of SIS bl dilRod ok e Y E AL D R FRLRE R G TR brnadiaty "

9% ASOH A, edHARH: AlgaqusoiEs HNBUSINRY 208 18R IACH, B, (3 X 50 mL). The

&L. Aa& . A&9 0 % A RO 9 ANEY A & AS&9. A9. A9. A&% A@ . A;

0% AG Ao, o otsE lbreHade it QU e N Soapeiraigp e (-0 A

& As&% As=&aminegREXy MR- Abrg]-NisnABiza(d 5890 isotiB. ABniRSEOa HaBwherl . A& A& A_. A
S&9. A, &L. A9M§932§Q¥6,L@ | (D(45 D(C
| >7Xx~

(#. #. | <xx| ><<<x X~5?2?2x<>?27?7?| ?| ?~>x8| x8~p8>p8p>p88?p8<??p88?p8?7p8?27p??p
X??p| ?2p>?p>TpRPERG06 VRS TIRC)S?7- 9B, pe-BHX NN BRI (B T PPARX| IpapeX <X <X<X<
px<px§é§x<Xég§3£gggé%§Xﬁé§%gﬁjpx< X<px< x<p8<xé<x8<x8<x8<x8k8x 88888888888"
088<8| 22277 PP SAA A SO, 1 5.6 sy 2 3P (> 6Bl H>| | x><-x

| 7872x>x~>| | XpPR2F8SAHAEBB2 97075 27NF 2 37 3 223X, By :

00( O#. #. xxx§<>~~ >’>T§FI§<|&?§O>~$t8?L>>??>>@?3f‘}g;€‘???05’§§§§’|“~ﬁﬁ§k8\é 1>1<1|’§<>I<{l’x~xx>xx

x| 21|11 x2%R% BedE0 4 24 (8 58 2 80789 L 6-~B8 7835 3 x 8" 8BX XX BXXXXXXXXXXXXXXXXXX|

XX| ?2?>?>>>?pagr| B??7>>>>?>5>>7757575577577<??7?| <<<| €| <<35| ><35| S5>G5S S>>

>>>><><>>><>?>??<X>|p>XX>~EQ£|é£>~>>|>????>?>>?>?~|????~><<p<<<<<<<<<<>>>>>
&

>>>>>>>" p| >pp” x SREFLMpareds ledslogcwerp pfepared x2oRiMexDihd syAtheticC

Y, ) >>x1ﬁsd1z§d>eff~s?eﬁ?)?é’fﬁeba?dnl SRS T abdve dsins the F(Ju)é@v)fnxxxxxxﬁﬁégﬁ&{px p<x] | xxxxx
PXPXPXPXXPX| pX| p<| P plplpxg;poXpoXpoXp XDXPXPXPX PAPRPXP XPXPXPXPXPX
pxpxp| p| p| pxpx pXiFk prepyansiexrkimpl Jxas 2ddedio @ s PRBOONRAARE 2 sARRABT 122227~ 27

* 0pp>| | XX R RRRRRR PR A S RAZ R R IAIAPPX 2, 22~2D22222-2222222<2px]. 2>p| p| p| P
| pl pl p| Pl pp@.pp?pwl' E%Thgﬁ% il ﬁﬁﬁﬁéﬁ%ﬁﬁﬁmﬁ’}f% aiigp (25 mg, 76 ol i
Zup) e [ U]AC ?ld%!‘f@aqlem.df eelpc Rag st whd wad @apddanll arh prkebdcaliahal.cahsiadic”al cal
c"a] ca] c"a] gl Gadled8 50 1@ TRt g(ﬂlfé:nWag%lrﬂo%gd by vacuum centrifugation. The residue

25 was purified by semi-preparative HPLC using the method described above. The table

below shows the structure of the free base and the observed accurate mass M+ H).

42



6vDX\ _b}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] caV]ca
WV] ca] caU] ca] ca] caD] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] caV]ca] ca] ca

bbu7: DVY|vD8pewnhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calp€a] ) /a&¥h ca] cal]
ca] ca] cal] ca] ca] caU] ca] ca] cal] ca] ca] ca] ca] caU] ca] ca

] ca] ca] ca]
al c™aj cal ¥
Avgl ga\ Wi
] ca] ca] ca]
/\) /\b/\r /\X/\{
U] ca] ca] c3
ca] cal] ca]

fHEEFfFfQ@

cal ca] ca]

/\/\/\/\B

Ul ca] cal]|

calca /cl
QuVgXgNK

'YZZ%) ZCZ RZZZZZZ[ [[TT[[[3\6\|\Plo]]]]
] ca] cal] ca] a] caircal] ca] ca] c&a] ca] c&a] cal ¢
ca] c&] ca] 99] ca] ca] caPcq] ca] ca!

a] ca]@q] ca] ca] cg] cal] ca] ca] ca] ca] caj
.Uxuﬁi;uuwwm{ vpkf a\ |
cal ¢la] ga] ca] ca] cal] ca] ca] ca] ca] c:

. 1 x """ AaDaaabbbbbc*c/ czuoje [ VI
ca] cal] ca] ca] ca

ccddd8e=e@eeeesy, ,

h] ca] ca] ca] g

ca] caU] ca] cal] ca] ca] ca] ca] d
CH,

akx! #mmopzupkf a\ W gal W ] ] ca] ca] ca] ca] ca] ca] cal]

oal ~Anal ~

alu| caj Ca| C4g
U]427. 841] )

ga\ W] ca] cg

1

Tec&Yl@zypke - Z\ calll cal calll cal calcalcal)] calcalcall cal cal ca] cal calca] ca] caU
] ca] ca] ca]jca@ixampta]ca] ca] ca] ca] ca] ca calca! K P S V| Accurate Mass

yl i) $1%andz e, | [s/ 0000d4n14?4f@‘3+1§ﬁ‘#ﬁ:2‘l°)@?é82q cUl ca] ca] calgahcal Aa] caljca]c
aV] ca] caU)|[caUj caJcaJcaJcgjcaJcaJcaJcajcaJ caJcaJ caucajcajcaj cadjdal ca] ca] c
a ~44444444445*5<555D5P5¢5i 555556 68<8H3X8;

<<} xsmhc”Yke ZU] cU al*saUfca] ca] ca] ca] caV] ca] ca] ¢a] ca] ca] callca] ca] ca]
.ca] c™a] callca] ca] ca] aFcaql] ca] cal] ca] ca] ca

<" >?#@K@\AAAA* DEI FGA Ha uH{ H H} H~HHHI &I +I : | ~xsnihc*Yke™ ZU] cU] ca] ca] ca
] caU] ca] cg] cMaf ca] cf*a] Ca] c™a] calca] cal] ca] ca] ca] ca] ca] ca] eedmas caljca] cal] ca
-] ca] ca] ca]jca] ca] ca L\\

SISTRC Iz T 113333638393=33% ZJJJLLLMVEupkf a\ VKkeé™ ZU] ] ca] ca]lca] ca] ca]
ca] ca] cal]|ca] caDXU]|ca] ca] ca] ca] ca] &a ?%3] ca] ca] cal] ca] cal] ca] cal] ca] ca] cal] c
aJca] ca]cg]ca M\A\AVI\NW\I ne’ S

N) N+N4N7 NONSNNNN' P({P5PJ PPQe RNRKR=Sx TT TTTTzupkf a\ W] ca] ¢a] ca] ca] cal|ca] ca] ca]
ca] ca] ca] qa] ca] ca] ¢ ca] cal] ca] ¢*a] ca] ca]
cal TTTTTTITT6 UAUGUR I ] ca] ca] ca]jca] cal] ca

ajcaJcalc
] ca] ca] ca

] ca] ca] ca
a) ca] cay]

cal ca] ca]

cal] cal] cs
pPP&p8pp@H
] ca] cal cg
| KOWtaHy;
V] ca] ca] c3
I Nci | YXi " -
V] ca] ca] cg
% 701 rwj /
cal caV] ca]
dr} Qg wal gl
ca] caV] ca]

1l . aal ~alfl

T Cajtaorc
zTzczzzJ|
U] ca] ca] ¢

] caV] ca] ¢
" vglf[
] ca] ca] ca
Q ~xsni d_|
cal] ca] c3g
] Wd_zU \
cajJ caV] cq

(/:~I{vpkf"

alontfl cal actfl anl aalfll anl ool ~Aoifl ool oo
acagrtarcavrcarcaortarcartaovrearca

~| F} % wr mhc”Yicga\ W] ]] ca] calcal ca] ¢

~
L

a] ca] ca] ca] ca] caU] ca] ca]
Ul cal] ca] ca] caV] ca] ca]

Ul ca] ca] caV]c a] caV] ca] ca] ca] caV]
ZU] ca] ca] ca] ca] ga] ca] caU] cal] ca] ca]
] ca] ca] ca] ca] ca%:—g\!%:]ca] caVjcal[ +

| ca] ca] ca] ca] caV] ca] ¢a] caV] ca] caV] c{
] ca] caV] ca] ca] ca] ca] ca}“@a] ca

~
v
~
L

I
"

ca] ca] ca] cal] ca] ca] ca] ca] cal] ca]
] ca] caV] ca] ca] caV] ca] ca] ca] caV] ca] cal

—
<

] ca] ca] ca] (¢

LY o]
carcarcar<

a) ca] ca] ca]

ajca

2 62129¥1 ¢4

a] ca] ca] ca]

] ca] ca
cal] ca] ca
ca

| ca] ca] ca
1] ca] ca] ca
cal ca] ca]

a) ca] caV]

3i +1?Fvdp}
caV] ca] ca]
*cnkuakE| v(
] ca] ca] ca]
X_\~ytoje_
] ca] ca] ca]
)| ) - CE{vak
a] cal] ca] @

MOTF hj | yt di

RXdsQY vql
ca] caV]cq
I gb] X] V] ¢
cal ca] ca]
Yl gb] X] V]
cal cg@] ca]
f* ZTl gb]
a] cal] ca]

gb] Xig_ZU] V] ca Hca] ca] cal ca] ca] ca] ca]

c
Vi ca] %
caJ ca] ca] ca
calU] cal] ca] c
ca] ca] ca] ca] caj

ca] ca] ca] ca] caV] ca] ca] cﬁ
a] cal] ca] ca] ca

ca] ca] c"al] ca] cal] c
ca] ca] ca]cal] ca EQ
cal] ca] cal] ca] c;
ajcal] ca] ca | x}4

] caUlga] cal }Ca] ca] caV] ca] ca] ca] ca] ca

al cd] ci ] c>a]—éjz;]a/caLJ] ca] ca] ca] ca] ca] calca] ca] ca]cg] ca]ca]ca

caﬂ\gg] calcaUca]cal CejnD\,4 BN
n] cal] ca] ca]

A

nU] ca] ca] ca]
R37;

cal] ca] ca]

447.2496
] cal] ca] cal
Myt 1

a] caV] ca]

cal] cal ca
] ca] cal] c

cal] ca] ca

a] cal] ca] ca] ca] cal] ca] caV] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca
) GKJ aov{ FQ@Qazuoj e” ZU g] ] caU] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca
U] ca] cal] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca] cal] ca] ca] caU ca a$ 5
#i#. SBINSSWOOBR ' ' (& C(N(X)a) **<+Y-O {vpke [VIg]]]ca] ca] caV] ca] caV] ca] caV]
.ca] ca] ca] caV] ca] ca] ca] ca] cal] ca] ca] ca] ca] caV] ca] ca] ca] caV] ca] caV] ca] ca] caV]

cal]ca QU X/ c/t/050;

43

a] ca] cal] c

OHOY0000000000000000011111131}wrl gb\Wke [VIg]]]1]cal ca] ca] cal ca] cal] cal] ca
] cal] ca] caU] ca] cal] ca] cal] ca] caU] ca] calU] cal] ca] ca] caU] ca] ca] ca] ca] ca] cal ca
] ca315171L1INIR1_10111111211111111122

2" 282*2+262D2K2| uoi c”*YSke [ VI gU] ca] ca] caU] caU] cal] ca
Ul cral] cal] ca] cal] ca] calU] ca] caU] cal] ca] caU] ca] caU] ca] caU] ca] ca] ca] ca] ca] caU
] ca] ca] cal] caK2ZN2@"2nmR222222222222222223
33' 3-33373: 3&\ 3{vpj d*YTke [ VI gU] ca] cal] cal] caU] cal] ca] cal] ca] c$al] cal] cal]
cal] ca] caU] cal] ca] caU] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal] ca\ 3d3p3v3

y3333333333333344 44444494043484;

AN 7~NL - g Y -

e L B T o R o

o oy n—- -—

o I Y



j k }0aS4n&Cl 109 ()- 10BB 10BB 10BB! 7109BB& ()-!3 10%@B& () -yl 1109%B& ()-
| 10988 ()- [ xY:aS4 10%& ()-"10%& ()-!"10%=& ()-

" 1098 () WO @/EMEL09R28& () -! | &T&L0Y%IQI&’ () - PCT/USO1/46696
6dEaSAL* 10%& () - | &10%& () - &$10%& ()-! 10%&' ()-S10%& () - 10%& ()-6uj @&10%&: ()
- 10 10 10 10%& ()-1' @BS10%& ()-! YsOg&LO%& () -

|- #109%' () {%BRaimple@]! L0%& () - | 10%F T09& (

| LLOYWE () - Gl 00 () - G3" 910%& S(n)twmm()fﬁ?e Rape 810%& ()-! bs‘?fé"éf te(l\fasfc
)-y10%& () -
109%&' ()-, @Qu%&' ()-X\ |
)- S+ 10%& () 1s’ 10%& ()
108S8510%" (|) - 355 10%&’ (
& ()-:0! YL&10983& () :

5S109& (

A -1 [ S*- 109 () - aS) c10%&: () - SY210%! (
& ()-:0"&10%& ()-s9L0%& ()- 1010
@ ycYL&L0%
& ()-:0 *YL&L0%

441.2638

12 0\\\ 453.2980

13 4722457

(o]
14 \\\N 477.2611
o

44



& () -

:0 YL&L0% :
10@s109%& ()-! YL&LO% # #& () -

& () -

0) ! MYL&10%

& ()-:
- 0! YL&LO%&: () -

0Q ~x YNCS8!

10 10

:0 " YL&L0% [

& ()-: 0) WQVL&IOPH | & ()-: 0C _@NCB! 10 "100& ()-y " 100& (PCYASO1/46696
S1094T& ()-109%& ()- L10%& ()-:!10% ()-8LAENCS! 10 10%& ()-zy 10%& ()-
109% ()- 109%& ()- Z10%&' ()-, GLOY& ()- T2 <NC8!
11 f #100& () 8E7ta#ﬂ3ﬂ)§’/6>a$a& (- % Ff #10(@ (agﬁ&f 510%& (Acchrate 10568 () -
1098 () - 6CdENGBIbar! [|5- 109& ( PIPYy 09%&' () - | [S01Q9&)() -
. s109%& () - f [FI0URE ()~ =,
2 CH,
O
N
15 \\\o\\\ 487.2804
e
[e] z
N, cH,
s
H
16 L, 490.2919
o~
@ -
e .
NH, cH,
N| = N\>__/_/
P N\\\
17 °
\\\N 493.2386
o}\b
HC~g
NH, cH,
"
18 L 207.2741
,0
HC
O~cH,

45



1'1&10% & ()-!'&10%A A & ()-s910%&' ()- 10 10
10 f8 10%&' ()-16109%& ()-&Y~\: =l I'L, G 10988& ()-g' , "10%d& () -
"109%n& (WO 02/46191 " 109%6s& ()- !&10%& ()- &10% 1 & ()-1j zodYCT/lwi/u&»@O/Z&' ()
10 10 108s10%&k ()-!D*F10% ()- ! Z*F10%4& ()- ! "#@0%0& ()- @EdY:!
10%Z& ()- 9mlo%& ()-|
Example Accurate Mass
tu
Number Structure of Free Base (obs.)
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Examples 22 - 36
5 Part A
Using the general method of Part A of Examples 7 - 21, 4-piperidine ethanol (10 g,
77.4 mmol) was reacted with di-zert-butyl dicarbonate (17.7 g, 81.3 mmol) to provide 13.1
g of tert-butyl 4-(2-hydroxyethyl)piperidine-1-carboxylate as a clear oil.
Part B
10 Iodine (7.97 g) was added in three portions to a solution of imidazole (3.89 g, 57.1

mmol) and triphenylphosphine (14.98 g, 57.1 mmol) in dichloromethane (350 mL). After
46
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MeL 10%&' ( ) S
W@lhfaturptg@) SRy ﬂmosu@g (g @nd pring dried over sodium

sulfate, filtered and then concentrated under reduced pressure to provide an oily residue.
The residue was purified by column chromatography (silica gel eluting with 20% ethyl
acetate in hexanes) to provide 15.52 g of terz-butyl 4-(2-10doethyl)piperidine-1-
carboxylate as a pale yellow oil.
Part C

Under a nitrogen atmosphere, 2-(1H-imidazo[4,5-c]quinolin-1 -yDbutan-1-ol (6.5 g,
26.9 mmol) was added in three portions to a suspension of sodium hydride (1.4 g of 60%,
35.0 mmol) in anhydrous N,N-dimethylformamide. The reaction mixture was allowed to
stir for 45 ‘minutes by which time gas evolution had ceased. Tert-butyl 4-(2-
iodoethyl)piperidine-1-carboxylate (10.05 g, 29.6 mmol) was added dropwise over a
period of 15 minutes. The reaction mixture was allowed to stir at ambient temperature for
2.5 hirs; then it was heated to 100°C and stirred overnight. Analysis by HPLC showed that
the reaction was about 35% complete. Saturated ammonium chloride solution was added,
the resulting mixture was allowed to stir for 20 minutes and then it was extracted with
ethyl acetate (2X). The ethyl acetate extracts were washed with water (2X) and then with
brine, combined, dried over sodium sulfate, filtered and then concentrated under reduced
pressure to provide a brown oil. The oil was purified by column chromatography (silica
gel eluting sequentially with 30% ethyl acetate in hexanes, 50% ethyl acetate in hexanes,
and ethyl acetate) to provide 2.2 g of tert-butyl 4-{2-[2-(1H-imidazo[4,5-c]quinolin-1-
yD)butoxy]ethyl} piperidine-1-carboxylate.
Part D

Using the general method of Examples 7 - 21 Part H, the material from Part C was
oxidized to provide ters-butyl 4-{2-[2-(5-oxido-1 H-imidazo[4,5-c]quinolin-1-
ylbutoxy]ethyl} piperidine-1-carboxylate as an oil.
Part E

Ammonium hydroxide solution (20 mL) was added to a solution of the material
from Part D in dichloromethane (20 mL). A solution of tosyl chloride (0.99 g, 5.2 mmol)

in dichloromethane (10 mL) was added over a period of 5 minutes. The resulting biphasic
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10%&' ( ) Gl PeRIE] | 111 zX6SH=0m ! 10% . & () -s! 10%$d$d&' () -s! @&$3

10%s& () -! <T@$§n&'e@%@ht@ge%osphere, tert-butyl 4-{2-[2~(4-amino-1H-imidazo[4,5-

10 cJquinolin-1-yl)butoxyJethyl} piperidine-1-carboxylate (1.00 g, 2.1 mmol) and 2N
ethanolic hydrochloric acid (10 ml, 20 mmol) were combined and the solution was stirred
at ambient temperature for 14 hours. The solvent was removed in vacuo and the resulting
tan solid was dissolved in water. Saturated aqueous sodium carbonate was added until the
pH reached 10. After extraction with dichloromethane (3X), the organic fractions were

15 combined, washed with brine, dried (NayS0,), filtered, and the majority of the solvent was
removed in vacuo. Hexane was added to form a precipitate. Vacuum filtration yielded 0.5
gof1-{ 1-[(2-piperidin-4-ylethoxy)methyl]propyl}-1H-imidazo[4,5-c]quinolin-4-amine as
a tan powder.

'"H-NMR (300MHz, DMSO-dg) : & 8.34 (bs, 1H), 8.19 (d, J = 8.49Hz, 1H), 7.61 (dd, J =

20 8.31, 1.13Hz, 1H), 7.45-7.39 (m, 1H), 7.25-7.19 (m, 1H), 6.55 (s, 2H), 5.25-5.15 (m, 1H),
4.00-3.80 (m, 2H), 3.5-3.3 (m, 2H), 2.8-2.64 (m, 2H), 2.22-2.11 (m, 2H), 2.09-1.99 (m,
2H), 1.8-1.63 (bs, 1H), 1.37-1.0 (m, 5H), 0.95-0.7 (m, 5H);
3C-NMR (75MHz, DMSO-dg): 6 152.8, 145.8, 140.6, 133.0, 127.8, 127.0, 126.9, 121.3,
121.0, 115.5, 71.8, 68.1, 58.4, 46.1, 36.3, 33.1, 32.7, 24.5, 9.9;

25 MS (CI) m/e 368.2459 (368.2450 calcd for C21H30N50).

Part G

The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme I above using the following general method.

The isocyanate or isothiocyanate (75 pmol.) was added to a test tube containing a

30 solution of 1-{1-[(2-piperidin-4-ylethoxy)methyl]propyl}-1 H-imidazo[4,5-c]quinolin-4-
amine (25 mg, 68 pmol) in dichloromethane (5 mL). The test tube was capped and then

placed on a shaker at ambient temperature for 20 hr. The solvent was removed by vacuum
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5 Examples 37 - 44
Part A

A solution of fert-butyl 2-{2-[(3-aminoquinolin-4-
yl)amino]ethoxy} ethylcarbamate (6.92 g, 20.0 mmol) in 100 mL of toluene was treated
with triethylorthoformate (4.65 mL, 28.0 mmol) and the reaction mixture was heated to
reflux. A 100 mg portion of pyridinium hydrochloride was then added and refluxing was

continued for 2 h. The reaction was then concentrated to dryness under reduced pressure.
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The residue was dissolved in 200 mL of CH,Cl, and washed with saturated NaHCO3;, H,O

and brine. The organic portion was dried over Na;SO4 and concentrated to give a green
oil. The green oil was dissolved in 200 mL of hot MeOH and treated with 10 g of
activated charcoal. The hot solution was filtered and concentrated to give 5.25 g of tert-
5 butyl 2-[2-(1H-imidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate as a light yellow
syrup.
Part B
A solution of tert-butyl 2-[2-(1 H-imidazo[4,5-c]quinolin-1-
yDethoxy]ethylcarbamate (5.25 g, 14.7 mmol) in 200 mL of CH,Cl, was treated with
10 MCPBA (77%, 3.63 g, 16.3 mmol). After stirring overnight, the reaction mixture was
treated with saturated NaHCOj solution and the layers were separated. The organic
portion was washed with H,O and brine then dried over Na;SO, and concentrated to give
4.60 g of tert-butyl 2-[2-(5-oxido-1H-imidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate
as a light brown foam. )
15 Part C
A solution of tert-butyl 2-[2-(5-oxido-1H-imidazo[4,5-c]quinolin-1-
yDethoxy]ethylcarbamate (4.60 g, 12.4 mmol) in 150 mL of 1,2-dichloroethane was
heated to 80 °C and treated with 10 mL of concentrated NH,OH solution. To the rapidly
stirred solution was added solid p-toluenesulfonyl chloride (2.71 g, 14.2 mmol) overa 10
20 min period. The reaction mixture was treated with an additional 2 mL of concentrated
NH4OH solution and then sealed in a pressure vessel and heating was continued for 3 h.
The reaction mixture was then cooled and treated with 100 mL of CH,Cl,. The reaction
mixture was then washed with H,O, 1% Na;CO; solution (3X) and brine. The organic
portion was dried over Na;SO4 and concentrated to give 4.56 g of tert-butyl 2-[2-(4-
25 amino-1H-imidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate as a light brown foam.
Part D
Tert-butyl 2-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate
(4.56 g, 12.3 mmol) was dissolved in 100 mL of EtOH and treated with 30 mL of 2M HCl
in EtOH and the mixture was heated to reflux with stirring. After 3 h, the reaction mixture
30 was concentrated to give a solid. The solid was triturated with hot EtOH (100 mL) and
filtered to give the product as the hydrochloride salt. The free base was made by
dissolving the hydrochloride salt in 50 mL of H,O and treating with 5 mL of concentrated
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The compounds in the table below were prepared according to the synthetic
10 method of step (7) of Reaction Scheme I above using the following general method.
1-[2-(2-Aminoethoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (20 mg, 74 pmol)
and 1-methyl-2-pyrrolidinone (5 mL) were combined in a test tube and then sonicated with
heating to provide a solution. The isocyanate (81 pmol.) was added, the test tube was
capped and then placed on a shaker at ambient temperature for 20 hr. The solvent was
15 removed by vacuum centrifugation. The residue was purified by semi-preparative HPLC
using the method described above. The table below shows the structure of the free base

and the observed accurate mass (M -+ H).
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- #10%c& () -iEBised Bn?th%%easutéﬂg@'of ﬂlte'rfelro%Q&ﬁg‘arfd)tmlnor necrosis factor (o) (IFN and
10% & ()-!:110%0/ o/ & (l) y!:110%/ /& (

‘ , Tespectively) secreted into culture medla as descnbed by Testerman et. al. in

5 “Cytokine Induction by the Immunomodulators Imiquimod and S-27609”, Journal of
Leukocyte Biology, 58, 365-372 (September, 1995).
Blood Cell Preparation for Culture

Whole blood from healthy human donors is collected by venipuncture into EDTA
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole
10 blood by density gradient centrifugation using Histopaque®-1077. The PBMCs are
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.
15 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,
Incubation
20 The solution of test compound is added to the first well containing RPMI complete
and serial 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
The final concentration of PBMC suspension is 1.5-2 X 10° cells/mL. The plates are
covered with sterile plastic lids, mixed gently and then incubated for 18 to 24 hours at
25 37°C in a 5% carbon dioxide atmosphere.
Separation
Following incubation the plates are centrifuged for 5-10 minutes at 1000 pm
(~200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are
30 maintained at -30 to -70°C until analysis, The samples are analyzed for interferon (o) and

for tumor necrosis factor (o) by ELISA.
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’ng%g%rg ( %) %:g)nce&(]éaglfé Qso/agétér&nnegi% «EL@A usu)lg aCHuman Multi-Species

kit from PBL Blomedlcal Laboratories, New Brunswick, NJ. Results are expressed in

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.,

10

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; generally the

highest concentration tested was 10 or 30 pM.

Cytokine Induction in Human Cells

Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor

3 0.01 0.37

7 0.0001 10

8 0.0001 10

9 0.0001 1

10 0.0001 10

11 0.0001 0.1

12 0.0001 |

13 0.0001 1

14 0.0001 10

15 0.0001 0.1

16 0.0001 10

17 * 10

18 1 *

19 0.1 10

20 0.01 10
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107109 ()-93- 109 ()-,-"109% ()-) @?bC 10!! O#10%4& ()- !0, $10%& () -
"10%4} & ()-F 10%| & ()- , 10%4& ()-, 10%| & ()- @ xV7, C |

104| S7T109) 82/49191 " s! @10% W W& () -!s! @1098| 8| & () -!s! @twm/uspw((oy(»
“H109& ()- ) ! #10%4| 4| & ()- hFC 104| S71! XA{109& ()-f, 1A{109%& ()-f,

AL 1000V& () -, " &10% & ()-910%& ()- 104| 104| - 7CXVAFC 104! A{ 10%m& ()-f,

A{109%"& ()-f,! PA{ 109BB&! () - fCytkifeInascKEh (n)HnimdNCe%lOfV T& () f
A{10%&' ()-f,CMjtwb+C 10z710% & ()-! A{10%& ()-f,!l A£110%&' (O)-f]! A{ 10%+ +
gL&'( % ;f : ﬁl#l#g(())/g/g(fé&( Exd 1@{ g%i&'( %)o?vfgéglffgoé/%ze bnc?% %‘ D 10z 10z 1; MKV4EC
10z! L#109%&' () -, ! >h#1®@®b(ﬂ) 13 . Immier&n() , #m@ﬂ%{cyes,lﬂdém%{ {}&' ()-
4‘#10%1nl&' ()-, Mrfl zxvm:uz)(wu #1090' =
#109%& () -, O! #10%&n&& #10%X
0.1 1

23 1 1

24 0.1 1

25 0.1 1

26 0.1 1

27 0.1 1

28 0.1 1

29 0.1 1

30 1 1

31 1 10

32 0.1 1

33 1 10

34 1 10

35 1 1

36 0.1 *

37 10 10

38 10 10

39 10 10

40 10 10

41 10 10

42 10 *

43 10 10

44 * *

60



Q & ()-,_=0z!'"V(10%&' ()-*!(10%s& ()-*!&10%& ()-s910%& ()- 10 10
107109%&' ()-&7>xV5_=0z! [ (10% & ()-*1(10% & ()-*! n(109B3& ()-*
*(10% & (WOUR/H§190%s>s&' () -*! (10983&' () -*>EGX rxWs_=0z! ! | (PLOWERM&¢ops * 9( 10%
& ()-*1(10% & ()-*!f (10988& ()-* > (10%&' ()-*!(10%& ()-*z[PE: 0z!! 10 10
107100/&'() * 109& ()-t! (10%=& ()-*!$ (10%)0&'() *I (109 h
& ()-*~\: PE: WHATIQIODAIMEDYS! | n@0% . & ()-! $
@O%& ()-118 @O%& ()-!! &L0%& () - s&L0%& () - )@(XaxvspE: 0z!
‘@0%1&'()-l'llvz%ow&ses&'()ill{ @0%)(] (] S‘la/é?(;'é @ow& ()-!

0W& ()-!)1.@ouec¢mpduay pF fhePErndd (I ' -
109%&' ()9@ )Tlo%&' ()@Ll*' 109’ ()-! pA@O%3 03 & ()-!! g@Oo% ()-! @DEFQa~ @z!
10% h& ()-!910% h& ()-s910% h& ()- 10 10 10710%& ()-! @" 109 ()-
E"#. $$} "7~ @z! -10% h& ()- ,f10% h&N(IQ

N
N7 T Sr,
N

X

X—0—R,

ey
10 wherein: X is ~CHRs-, -CHRs-alkyl-, or -CHR;s-alkenyl-;

R, is selected from the group consisting of:
-R4~NRg—~CR3—NRs—Z-R¢-alkyl;
-R4~NR3-CR3—NRs—Z-R¢—alkenyl;
-R4—NRg-CR3—NRs—Z-R¢-aryl;

15 -R4~NRg— CR3—NR;s~Z-Rs—heteroaryl;
~R4—NRg— CR3—NRs—Z-Rs-heterocyclyl;
-R4-NRg—CR3—~NR;sR7;
-R4—NR3—CR3;—NRo—~Z—Rs-alkyl;
-R4~NRg-CR3;—NRg—Z—R¢-alkenyl;

20 -R4—NRg—CR3—NRy—Z—Rg-aryl;
-R4—NRg— CR3—NRg-Z—R¢heteroaryl; and
-R4—NRg— CR3—NRy—Z—Rsheterocyclyl;

R; is selected from the group consisting of:

-hydrogen;
25 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;

-heterocyclyl;
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y#10% N& () -z! &#10% h. h&' () - z! &' y#10%-hFh& ()-2z10% & ()-$I$0/8/8/8/(?/8/8/o<nbmz!
5910% U& ()- 10 h 10 h 10 hy710% h& ()-3 10% h& ()-2#10% & ()- - 10%
& () - Y& WOORAMIbCOz! | L@10% & ()- , 10% & ()-, 10% U& (PCIIUSVLAE6Y
“()- @10% - & ()- ! &10%
%8 g‘*« -Y-QNUSﬂbCI)Z'--#lOO/&'()-'L@th%&'()-"L@th%( (&'()-!&L@#lO%U
U& ()-! L@1098404K8 ()-! L@+0eQ-0)4851() - - O RS/ T/ U c/t/ 0~ @z! -
109% ()-! &10%& () - S&10%& () - b U 10 U 10 U810% U ()-l--#I10%
& ()-0508090: 0; 0HOYOOb@z! “HeYEYTa%AWE ()- 18109 ()-Ss910%& ()- 10 10

-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
5 from the group consisting of:
-OH;
-halogen;
-NRs)z;
-CO-N(Rs);
10 -CO-C).pp alkyl;
-CO-0O-Cy-yp alkyl;
-N3;
-aryl;
-heteroaryl;
15 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
each R; is =0 or =S;
each Ry is independently alkyl or alkenyl, which may be interrupted by one
20 or more —O— groups;
each Rs is independently H or Cy_1g alkyl;
R is a bond, alkyl, or alkenyl, which may be interrupted by one or more
—O- groups;
Ry is H or Cy.10 alkyl which may be interrupted by a hetero atom, or R7can
25 join with Rs to form a ring;
Rgis H, Cy.jp alkyl, or arylalkyl; or R4 and Rg can join together to form a
ring;
Ry is Cy.10 alkyl which can join together with Ry to form a ring;
each Y is independently —O- or —S(O)g.-;
30 Z is a bond, -CO-, or -SO,—;

nis 0 to 4; and
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7109 () - @f 10%& () - 0000000y\Vb@z! 0& 10%& () -, !
‘124 10%—|H(&') ()@, [ & 1((33/&' 0)-,! f&110% & (.t Pellovece )-,
1 &1 10%& (WO,0000011( 1WUSb@z! & 10% {1{& ()-,!
&ﬁifl)oo/«g/f'&(e [ & 10t(y<99&' ()@-2),!40&! 10t{l/¢!&' ()-.1810% . & ()-,!
P&! 10%X=X& () -, (1. 171LINLOLP1QLRIXYNC80z! 10 10 107109%& ()-!& 1098 8
& ()-,!"0& 109%& () -, IBGd}ﬂlb%&'sc{r))‘.is ihdbperdafiify ée)ecte&hgmagrﬁ b CSRNBA /é Cr1g ,
I H 10%m8: ()-, ! X H 10%‘%%;9( LHH 10%&'() posve () T&I0%: ()-5910%
()- 1111222y X6NC80z! 1 hFIY bario@lkoxys hisayys hakdeey and trifluoromethy

, OH 109&' () -, ! H 10%pmp&pharmaceStit @S&?ta()l)s'saﬁ thereof, .
OH 10%)p&'(%) 22*262K2N202P2Q2WX|\/B? 0z! 10 10 107109%& ()-'vH 10%

.&'()-,!H!lO%\lN&() 1 PH 10v@@ ()-,'IH 10% & ()-, @"2n22222}\; MB70z! ! 1

| [0) _
o T b Smmdorstofshin e s GRS Yt 959220,
5MB70z! 1) # | 316‘%5 CgR g the samg qrobﬁfelent

3, A compound or salt of claim 1 wherein X is ~CH,~CH,—,
10 4. A compound or salt of claim 1 wherein X is —CH(C,Hs)(CH,)—.
5. A compound or salt of claim 1 wherein R, is H.

6. A compound or salt of claim 1 wherein R; is alkyl.
15

7. A compound or salt of claim 1 wherein R, is —alkyl-O-alkyl.

8. A compound selected from the group consisting of:
N-(2-{2-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1 -yl]ethoxy} ethyl)-N'-
20 phenylurea;
N-(2-{2-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-1 H-imidazo [4,5-c]quinolin-1-
ylJethoxy} ethyl)-N'-phenylurea;
N-(2-{2-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-
yl]ethoxy} ethyl)morpholine-4-carboxamide;
25 N-(2-{2-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1 -ylJethoxy} ethyl)-
N-methylmorpholine-4-carboxamide;
N-(2-{2-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5 -c]quinolin-1-yl]ethoxy} ethyl)-N-
methyl-NV-phenylurea;and
N-(2-{2-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-1 H-imidazo [4,5-c]quinolin-1-
30 yl]ethoxy} ethyl)-N-methyl-N'-phenylurea;

or a pharmaceutically acceptable salt thereof,
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& ()-, “#110%y& ()-, a #110% & ()-,' ! " # 110% ()-,!e# | 10%sé& ()-, 23

33" 3- 373xVAMB70Z! L[ C# 1 10% & ()-,!#110% & ()-,!# 110% u

ug ()-, | VOIBHME ()-, D | 109 ()-,!! @ | 10% ()-, 73G3Y3XEMAIDLIEY V8- 7
107109& ()-!0# 110% v & ()-,!# 1 1096S& ()-,!# 1 10907& ()-,!;# 110%; & ()-,
#1109 () -, t 3u3v333333j 17 10710

a, ! 10955& ()2" 1! oA campagnd pf the formm (11) - +t 1098 () - s10%&' ()- 10

10333344%4yX61 7 101K ,110% "' & ()-"!
O ! 109& ()-"!![",!109& ()-"110,! 109%&
D, ! 109%& ()-"!9%04; 4L4S4U4AWIXV4Il 7 10! ]

fariry r10mt & ()-"
10% = & ()-"11",110%

& ()-"11r,110% & ()-"t! %!'Z'LO%; -1\>_ !ELO%E"&'()-"!!C‘,!lO%
& ()-"!Wh4044456a?1 7 10!, !, 1" 109%8lY) - 3 109 ()- &0
X—0—R,
Ry
(1)
wherein: X is —CHRs-, -CHRs-alkyl-, or —-CHR s-alkenyl-;
5 R, is selected from the group consisting of:

~-R4~NRg—-CR3—NRs—Z—R¢—alkyl;
-R4+~NRg—CR3—NRs~Z-R¢-alkenyl;
-R4—NRg~CR3—NRs—Z-Rg—aryl;
-R4~NRg— CR3;—NR;s—Z~R¢-heteroaryl;
10 -R4~NRg— CR3~NRs—Z-Rs-heterocyclyl;
-R4—NRg—CR3—NR;sR7;
-R4—NRg—CR3—NRg—Z—Rg-alkyl;
-R4—NRg—-CR;3—NRy—Z—Rg-alkenyl;
-R4~NRg—CR;3;—~NRy—Z—R¢-aryl;
15 -R4~NRg— CR3~NRg—Z—R¢heteroaryl; and
v -R4~NRg— CR3—NRy—Z—Rgheterocyclyl,
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
20 -alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl,
25 -alkyl-Y- alkenyl,
-alkyl-Y-aryl; and
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109%&' ()- .109%& ()- & S109%&' ()- &+ 109%& ()-666666$677bC10!i,! @ 10% & ()- @ 10%

h& ()-110% h& ()-s&l0% h& ()- 10 10 10710%& () - 78899#: %

} A<bC10! iwD'02088N8h& ()- MLO% h& ()- & 10% & ()-! &' 10% h. h@QTyusos 4o & () -

©10% h& ()- %}; <-=, >1?4?57zX9. C 10 h710%

h& ()-!-S#10% . & ()-!-S#109Bh8h& ()-!$I "109BX8X& ()--!$! "1098h3h& ()--""10%

k& ()-576?7?D?WP??R@KC 10 - dikIG¥aIked0¥stijuted by one or more (%b_sguggg\a}\ggiKc o
10% & ()-f910% & ()-! &10%.& ()-sL10% & ()- 10 h 10 hR

KyS 10% & () -! e- #10%DD& ()-YQTG%}%%D‘CB ‘-"S}“s‘féx%ﬁ “()-y 10% & ()-L"10% & () -

WC- DOD1D2D3D?DQD} D~_= 10 h! 06! 1@%& () - ~, " &10%&' ()-s910%& ()- 10t 10t

10t 9810% & ()-!"10%e& ()-} 4~ = 10! m 6! 10%H& () - ~,

P6!10% 1 & ()-~,! 6! 10%& ()-~, ' 961408 & () - ~, | P6! 109%NE () -~, ! Q 6! 10%& () - ~,

DDDEEE" BwU3~_= 10! 6! 109%pp& () - ~N(Rs),:

R T s it ot DT
10! 1 ° 91 10%m&’ () -, ! &10%& () - S&1QUKC| Jatidf) 10 10710% () -!
6! 10%A" A" & () - ~, { EEEEEEEXW~_= -C0-0-Cyy0 alkyl:
-Ns;
10 -aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
15 each R; is =0 or =S;
each Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O- groups;
each Rs is independently H or Cj.y alkyl;
R¢ is a bond, alkyl, or alkenyl, which may be interrupted by one or more
20 —0O- groups;
Ry is H or Cy.j alkyl which may be interrupted by a hetero atom, or Ry can
join with Rs to form a ring;
Rs is H, Cy.jp alkyl, or arylalkyl; or R4 and Rg can join together to form a
ring;
25 Ry is Cy.10 alkyl which can join together with Rg to form a ring;
each Y is independently —O— or —S(0)p.—;
Z is a bond, -CO—, or -SO»—;
nis 0 to 4; and
cach R present is independently selected from the group consisting of Cy.1o
30 alkyl, Ci.10 alkoxy, hydroxy, halogen, and trifluoromethyl;

or a pharmaceutically acceptable salt thereof.

65



10! \ 9! 109%& ()-, 9! 10% ()-,'!v 09! 10%6 % & ()-,! 9! 10%& ()-, D 9!10%

& ()-,!191109% ()-, EEEEEEEXV5~ = 10! NO! 109%& ()-,,!99!10% & ()-,!

9! 109AAL WP-024019109P&' () -, ! 19! 10%p& () -, !~ 9! 10%&k' () - , EEFfeARRS o464 = 10!

N &109B&' () -s9109B& ()- 10 10

10810%& ()-!9!'10%uu& ()-,!k9! TOYNNE& () -,/ FQFMEGGH<IxVA{\ = .

10! ! @ #109BB¥- () -A @I#Il@ﬁ@B&ﬁadt)OfC]&i‘.tnﬁ‘%r&e(e)nRz ibESr AR ()- !'&"109BB& ()- !

&' 10%~& ()- <JITIJIKLLM\:{\= 10!!!-"109%& ()- & #@7-‘10% & ()-!&#@#10% B

B& ()-,!109B& ()-!, 109BB& ()-' @#109%& ()-MZN] N°N_N NnN} NN~ @ 10! ! | @&
109 () -f! &IOYR' (A ewBidifdof Jalt of OBind 0 BhifB/ROERk1)0 alkd0¥BB& () -

NcO PP\ Q-QQMUB~_ @

20! 1109 () -! 109 ()-! SOF" 109& () -! SOF" 10%&' ()-! @10%& ()-! @

10%& () 5f QQARQQQApha@haceutical composition comprising a therapeuticall effectlve amount of a

ﬁéggéi9

10!110% \ e1109%&' -1100/&' 0% \el0%&' () _@
100 11109 ()¢ i’ti’é}é})‘ L saft gkg I%IBb/é ‘tfg& }ézamut(")aﬂy A459RARS SO0 A~ @

11
I
10011\ el 109& () -! 10%&' ( )-109%& ()-'\e! 10%& () - QQQARRRCA~_@
101111 109K ()) 10% ]%% g] 109%& ().-!10%& ()-10% ()- RRRRRRR A~ @
10111\ el 1098 ¥ ? deping Okn}eehlq_sg 35(19 mR%R(TR} RIRgRing-ad@nistering
101111 10%& (a)ﬂuéxQﬁ/@%tléélty SR VIR uRD of'a LMoo OB iid RRFRRARERBRCR_A~_@
10 |
14. The method of claim 13 wherein the cytokine is IFN-g.
15. A method of treating a viral disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of claim ! to the animal.
15
16. A method of treating a neoplastic disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of claim 1 to the animal.
17. A compound of the formula (III):
20

NZ NN
P W
Y on
Rj
(111)
wherein: X is -CHRs-, -CHRs-alkyl-, or -CHRs-alkenyl-;
R; is selected from the group consisting of:

25 -R4—NR3—CR3—NR;s~Z-R¢-alkyl;
-R4—NRg-CR3—NRs—Z-R¢-alkenyl,
-R4~NRg-CR3—NRs—Z—R¢-aryl,
-R4~NRg— CR3—NR;s;—Z-Rheteroaryl;
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- ! () - () - %&' () - CRFRVRP RcA~ @

I ST et IR S LR TRR SRS 4 o

10! 111109 () - 109%& () -\ e(! 10%& ()-! 0% ( R

10011 \e!wmu(ﬂ)g:/ «!& 1(();/«& g)zllgc’o/«f/c&(%; }ioii-/()()lbg}&ﬂ< Y. RERRRRRR. AS@" ™™

10! 1111098 ()-10%& ()-'\e(! -1 ) - - A=

10111\ el 108/«)&' ()-!109%& ()-109%& ()-'\e! 10%& ()I-RRRRRRRRdC6@iOI! ]!Ctlgo% & ()-e1
S Uniea ()1 Sasurs [ S 2.

1 _ 1 -+ I - -

goe/éEﬁLL.( ) f :igtﬁ i- 8 -+10% & ()‘-ﬁ#' #"Fi‘oég@(@‘i 1096 & () - +102/é & ()-+ (1098 ()-+
S6S7S: S<S?S@CSeGr. 1098 & (}R#+NRelOM-8NRY- 7+ 5QUnRy1( ) - +1098 & () - + f L1 (1 Lo
CSGS| SJSMBOSQBeE+. 109 & () - 109 () - +10% & ()-+109% & ()-+ ft-109 & ()-+0 .
& ()-+QSRSUSYS[ S\'S_ScshL, . 1 8(‘(}-4'118%é*11367§ﬂkq1w30%t & ()- +}-800/?%&&'( % ) erlrlof/c: (%o
() -+ ftcSeSf Si SnB0SpSs SeG+ -RPMRE- Rk LEOH 5%1) -+109% & () - FAOPAA
08 & () - +SSWSySzS} SSSeE+. 1098 & () - 109 & () - +1098 & () - +10% & ()-+ft-1 ()
~+109% & () - +SSSSSSSShL, . 109 = CRgOANB-(G=Re-hetaroedyR apd - +10% & () - +109 & ()
-+ {1 SSSSSSSSeGr. 109 & () - RN '_LNRtko_E’»ﬁﬁ&'l&grbg?zq);{é & ()-+ T11098 & ()-+SS
SSSSSeE+. 10% & ()-10% & () - +10% & 52} +109% & (} SR 0w & () - +109 & () - +SSS
SSSSShL, . 109 & ( ) - +109%288 fefectedirornt gropy camsBHRLOR ) - +109% & () - + ftSSSSSSOSSeIG
+ 1008 & ()-+ ft109%8 & () - +10%&L).- +10% & () -+ f110% & () - +SSSSSSSeE+. 10% &

)2 10% & ()-+10% & ()-+10% & (V- + ft-10% & ()- +10% & () - +SSSSSSSShL, . 109 &
8-186?’}6%&'(%)-}-' ftlot(yg&' ()-#110341 & ()-+10% & () -+ ftSSSSSSSTeG+. 10% & () -+ ft
1098 & () - +109% & () - +10% & (lphoft 108 & ()-+TTTT T | o
TTeE+. (1%)% & ()-10% & () - +1%%i£y() -+109% & ()-+ ft109% & ()-+10% & ()-+TTTTTTT
L.  f 11094 & - () + 2TCTdTi T4
g e a0 et LA
0l &10%." & ()- s@O%EL" & (%— S Fovid 1 a 1%%3>5>&,()_ o, 10%CC& () -5
o OOHNE 1728 v, 103' T?T- 'Blewmgl\é%ae&" ()- SI10%EL" G&' () - WMVWAWMEYS
y%é%%gv% )f);ZMyﬁb(%/&gﬁj%%Eﬁ@&G_" GLOG." GLO%GL" G& ()- S710%GL"G& ()- s
f&10%;_" G&' () - WVKWAVWAAY [ : -aN$1-Y- alke@BL0% 9% & () -y @10%"& () -y _

0%$x& ()- L SL@OW & ()-. ~ 109%%& ()- sY&@LOW& ()- WKvXXXFYY|[:zY8
gsk@%ocyﬁ&?(()-s sa @flocya/&af‘gyl’?aryl@ﬂfoc%s $8 & ()-3 L @10% K & ()-3 sp
o L' -

BLOWE ()13 HIO T Salit & MASNMIIG Lo SR Ll
Z'&?ﬂ) - z+(f [ 8 W\ |[:vW4 s s’%%%egrf{up-cogsi%ipgeﬁfd & ()- sSF10% & ()-3L
S@O%W&()- Xx"10%W& ()-y s -OH;

-halogen;
NRs);
-CO-N(Rs)2;
-CO-Cy.qq alkyl;
25 -CO-0-Cy.y9 alkyl;
-Nj;
-aryl;
-heteroaryl;
-heterocyclyl;
30 -CO-aryl; and
-CO-heteroaryl,

each R is =O or =S;
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100Z_"Z& ()- s109%Z_"Z& ( al aab[[: NA4 10 10%" & ()-ys 10%x& () - y o ,
@O%_/D' V& () - L t@O%Ta&hi‘)”s m@l’ﬂmm alzﬂoﬁ)‘lkel@l mﬁ%ﬁaﬁbe@?@hﬂﬁi@bb&»b@éﬂl [NOA
107 7102 " 2107 " 75 S 1g:Q3fte " @i ke ! TO%_" 28 () - L y+g10% " & () -7 ~+g100%
e& ()-z s109%Z+Z& ()-ybbc cogcwc | [PRA4 10 5 y9310% % & ()-5 s y9310% & ()
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& ()- s each R present is independently selected from the group consisting of Cy.jo
alkyl, Cy.yo alkoxy, hydroxy, halogen and trifluoromethyl;

15 . or a pharmaceutically acceptable salt thereof,

18. A compound of the formula (IV):
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20
wherein: X is -CHRs-, -CHR;s-alkylene-, or —CHRs-alkenylene-;

R; is selected from the group consisting of:
-R4~NRg-CR; —NRs—Z-Rgs-alkyl;
-R4—NRg-CR; —NRs—Z-Rgs-alkyl,
25 -R4~NRg—~CR3—NRs~Z~Rg-aryl;
-R4—NRg— CR3—NRs~Z-Rs-heteroaryl;
-Re~NRg~C R4 —NRs—Z-Rs—heterocyclyl;
-R4—NRg—CR;—NR;sR;
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join with Rs to form a ring;

15 Rs is H, Ci.19 alkyl, or arylalkyl; or R4 and Rg can join to form a ring;
Ry is Cy.19 alkyl which can join together with Rg to form a ring;
nis 0 to 4; and
each R present is independently selected from the group consisting of C;_1p
alkyl, Ci.jp alkoxy, halogen and trifiuoromethyl;
20 or a pharmaceutically acceptable salt thereof,
19. A pharmaceutical composition comprising a therapeutically effective amount of a
compound or salt of claim 9 and a pharmaceutically acceptable carrier.
25 20. A method of inducing cytokine biosynthesis in an animal comprising administering
a therapeutically effective amount of a compound or salt of claim 9 to the animal.
21.  The method of claim 20 wherein the cytokine is IFN-a.
30 22. A method of treating a viral disease in an animal comprising administering a

therapeutically effective amount of a compound or salt of claim 9 to the animal,
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23. A method of treating a neoplastic disease in an animal comprising administering a

therapeutically effective amount of a compound or salt of claim 9 to the animal.
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