;e3e33||},8 6VIl,&  Sul fonaM do Et her Substituted | m dazoquinolines Fiel
of the Invention This invention r W dazoqui nol i ne conpounds t hat
have et hagoaadssil f onami de or sul f ”ﬂ@'ﬂﬁ”ﬂmmona' ity at pagudop@séation,
and to pharmaceutical conpositions copt ML Ng such compounds. A further
aspect of this invention relates to the \se of these corrpounds as
i mmunonodul ators, for '@tﬂib%hﬁﬂcroc Gk SRR tg@ﬁ%{a i'tuQs animals, and in

I nc as

the treatnent of diseases Ing vira I'c disease's. 10
Background of the Invention The first reliable report on the 1H

i mdazo[4,5 ng system Backman et al., J. Og Chem 15,
. 1278-1284 ( it S e synthesis of 1-(6- rret hoxy- 8
qui nol i nyl ) - 2- metthyinvarton mldaito[lmttﬁzqq}mpullmuﬂompeuﬁdsrthapb&meﬁieeamlse as an
o R R oSBT YA ER i, b BiRmadeaRta 11 o

IH i m azo[jfu urnornes Wer e ain et al., J.
Med. Chem Edmpqﬂﬂmﬁcbn%u@gkﬁﬁBMmmmﬂm 945 fuzthel dspezt 6ROAR Ghwaation relates to the

1-[2-(4-pip Hlm ol i ne oss

anti convul sﬁgrretoqghr?% oY %4)81“6\755%?13?0% 8’6‘?“5 kﬁqéﬁcﬁgr"gﬁ@? g’t" %ttheS‘s@nem Abs.
85, 94362 ( isidals, anhalv&teltlemméhﬁﬂd&ea/sef adcluding¥abrdndagelidstiodisb4ged. nol i nes, and
Berenyi et al., J. Heterocyclic Chem 18, 1S37-1540 (1981), have reported
certain 2-oxoimdazo[ 4,520 c]quinolines. Certain 1H

i m dazuf 4, SB@@mbmldfmhel};ﬁerﬁm and 1- and 2-substituted derivatives

t hereof were | at'ﬁt?rfr ie fuI as antiviral agents, bronchodilators
and i nmunonodul ellh"t? dORATEO %W’i“ﬁ@ﬁzq[‘ﬁs cjoyinoline Hng systew, Backmapent Nos.

4,689, 338; 4; HB.03¢ & hefh. 9589202428471 657 d8Hbes Te2DBinlSorf 1963&nAY%- and
5,389, 640, all of whi gh are. 25 |ngorﬁ(§r at edesheer%g?bn by refer encg There

conti nues t UBYYRianetlyl-iFrimKezol 4o ylanwglimafer paseibleiuagasapentimpladdr t ai n 1
H m dazo[ G a@h@]SuB%ﬂé rdyqth@&s 4¢ %Hoﬁ@ﬁlbstt]tﬁéd Mﬂﬁd&z&[& 55c'_| Yinolines were

pyri di n- 4- am nes, i m azo c] qui nol i n-4-amnes ﬁavr ng an et her
cont ai i ng & tFaewtanwte thirleetla prftdl_@lmlarlé, B 8WA2 (IPR8)s syndliesizelitber i bed i n

U S. Patent cHsou 0 99/ 29693. There
i's a continuing ﬂ‘gégﬁf" &B ouglgsl (] éda§%’g‘v c]ﬁ%hl%qg ngsgé}g nodul ate t he

i Mmune res pemt:fyenvubyntlandg@dlomﬁcuiﬁr agyntoléilmelawwtah@_m_ah_@ﬁmBGch hani sns.
WO U2/-4(i1 G2p2 f helnven on W have found a
new cl ass op)g%@ ﬁ)ouneh@"%cit%ﬁv ar eog{ &t49 qt‘wl t?(l:lfl?rsgar%: erinyr’tg ijc/)synt hesis in
ani mal s. ACMQEMI&lﬁmfe’mtomb%lmma\rﬂMmtedmbmbaxzm@mmnﬁdlazrs{e 54-amine 5
and tejq ahy%%m (g?zoqui nol i ne- 4- am ne conpounds that have an ether and

sul f onam de *'ani de cont ai ni ng substituent at the 1-position. The
conpounds are de(fﬂrtaedlfb}lmﬁma’o[ﬂﬁ-a]iqu(nlo)m-Amdm(eb kad 1-veat ehlsubdtitutetedeingtied N NOr e

IR R N NN T TR TN ORI AR

f?r FeaChI cl amﬁurmfnodﬁimpﬂu ﬂﬁlﬁsei’ﬁ@éldld@@hﬁ%ﬂliﬂmlta&h(z U.SaP4ler(t Nok. 4d6${9 3kRe gorrp;)unds
or mul as n ns noaltl ers ue (0]

their abil; f‘&b kL %8%%@4(:3{037«?% 63%15%?& Al SaEH 640l ef Wigh L o 1 he

i Mmunexy espﬁias@owwme@ﬂ,rﬁynbféte@&ed to animals. This nakes the conmpounds
useful in tﬁlﬁ%treat ment_ of a varjety of conditions such as viral diseases

and tunors F confipugs do hmterepbingthe wtidazoqinpige Eing fysice Govainddl-r es ponse. 20

The inventi gmdizd[4 ﬂlerrnapﬁtﬁwcﬂﬁem Blttﬁreﬁrﬁt‘-rel%aﬁatﬁ SLQWhM ORheC AR @ini ng the
i nmune response no If oun S and net hods™ of |ndu0|ng cytoklne

bi osynt hesi niggzolfyp- %]rﬂ“t?é’%“ %W@éﬁslhﬁﬁlnéawth%COFtﬁmekgtSilb@rﬁlWeﬁt a4 thedritofibn  and/ or

treating a H@%&ﬁt’l‘lﬁséjérgﬁé’séﬁbédrln@ﬁs BB osLY 2 @HH N5 SE£EA07 T 484 6TRAUND Of
Forrrula(l) (I'1)y to the aninal _

WO 99/29693.
There is a continuing need for compounds that have the ability to modulate the

immune response, by induction of cytokine biosynthesis or other mechanisms.

| AR A

*159159*




In addition, the invention provides nmethods of synthesizing the conpounds
of the 25 invention and novel internedi ates useful in the synthesis of

t hese co ) WO 112/-4G 19(1 PC7 /USI |1/ -4G582

DESCFIptﬁgﬁq%g %me I nvention As nentioned earlier, we haSE ?é%ﬁguzgﬁtain
conpounds that induce cytokine biosynthesis and nDdify t he i mune response
in animals. Such conpounds are 5 represented by Formula (1) and (l11), shown
bel ow. | m dazoqui noline conmpounds of the invention, which have ether and
suIfonanldeSmmnﬁubbﬁﬂkdﬂwhuﬂﬁtlonal|ty at the 1-position are represented by

Formula (I): NHZWN~N (1) wherein: Xis -CHRS-,

_ -CHRS-al kyl -, or! @PWW CIaSPQQf ?%nl@él‘@d}tl*’ééref“ls@fﬁ% injpduging gpoldemsi st i ng
of: 15 -R4- BiEi@yxﬁm RBarikiy] A hi PR erton PrdVRIBY imid 0 -aryl;
- R4- NR3- SO - hertser%aryl ?CRO4 wl -%b ﬁgt er ocyns:1 ;ﬁ?u&ﬁﬁx_egg I\i - S02- R~

_ -R~-NR3- SO zaqqpﬁgtrq:h@' @prgl)dpzoqulmhqqﬁganggg couEDuRds thatihaysdn ether and sulfonamide

- R4- NR3- S020/NRfnifie @bthininy B PiB@nt%@t% BB NBile&h
_RA4- NR3- 020 NRS. Phehot ar DE o ewlé'ég 0, e olie %alfz’s%eg‘éﬁdbé’t ed from

the group cBeramdasihgndeD, W%ylaare;gleﬁmd@ mosg\deta{l 1274, i Tigee e@powHls share-(h§82

-al kyl ; -aI @%Ilstmcg{réqlfomuﬁeteroaryl 5 -heterocyclyl; -allryl-Y-alkyl;
-al kyl - al kenyl ; -al kyl-Y-aryl; and - al kyl or al kenyl substituted by one

or nore substltuents selected 10 fromthe group consisting of: -OH;
-hal ogen; -N(Rs)~ -CO-N(Rs)~; 15 -CO-Cl-to alkyl; -COOCl_lo allyl; -N3;
-aryl; -heteroaryl; NH,

2

10

wherein X, R;, Ry, and R are as defined herein for each class of compounds having
Formulas (I) and (II).

15 The compounds of Formulas (I) and (II) are useful as immune response modifiers
due to their ability to induce cytokiné 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.

20 The invention further provides pharmaceutical compositions éontaining the

 immune response modifying compounds, and methods of inducing cytokine biosyntﬁesis
in an animal, treafing a viral infection in an animal, and/or treating a neoplastic disease in

an animal by administering a compound of Formula (I) or (II) to the animal.
In addition, the invention provides methods of synthesizing the compounds of the

25 invention and novel intermediates useful in the synthesis of these compounds.



20 -heterocyclyl; -COaryl; and -CO heteroaryl; Yis -O or -S(Oo_~-; 25
R3is H C_ Io al kyl, or arylallyl; each R4 is independently al kyl or

al kenyl, W Ry be interrupted by one or nore -0- groupgy RhR3sAand R4
can join togetﬁer to forma ring;, each R5 is independently H Cl_~o al kyl,
or @_~o0 alkenyl; R6 is a bond, alkyl, or alkenyl, which may be interrupted
by one or nore 30 -O groups; R-is C-.,0 alkyl; or R3 and R~ can join
together to formaring; nis 0 to 4, and 4 WO(12/ 1C19(1

PCT/ USOL/ ~(B3dileddddsc esfald Inventiondependent |y sel ected fromthe gr oup
consi sting of aIE hydr oxy, hal ogen and
_trifluoronethyl Afg}enﬁ rﬁﬁi?ﬂ‘ﬁ%@"ﬁ?‘? Pﬁ%&@éﬁ%ﬁﬂl@dgﬁmmﬁmmee The

invention aicenthesil and esodiff tHeahytine todpAaZiA AR, 1936h & Hads, that bear an 5
et her ?nd sulfano(%j?f or sulfam de containing substituent at the

_ 1-posi Ui on.FREENe ARas 4D andidDotharn belpyie corrpounds are repr esent ed by
Formula (11): NuSdNogiNnolin )w

- CHRS- al kyl - Ees eﬁ%ﬁﬁ 7 ‘?ndlgzgf%@gerfdgét e%gl% rom ?Jhpam%dfonam §fsi stl ng
of : - R4- NR3T %gmweefu%ﬂtwwhty atthe NResitBm2rREpesdntedply Fotrbula Em NR3- SOZ Rb- ar yh
- R~- NR3- SO2- R6- het eroaryl ; =R4- NR3- SO2- R 6- heterocycl yl; -~a-NR3-S02- R~

- Ra- NRs- SOz- NRs- Rs- al kyl ; 20 --R4- NR3-S02-NR s- Rb-all cenyl ;

- R4- NR3- S02- NRs- R6- aryl ; - R4- NPv3- S02- NRs- Rb- het eroaryl ;

- R4- NR3- S02- NRs- R6- het erocycl yl ; alfH> R4- NR3- S02-NH2; 25 RZ is sel ected
fromthe group consisting of -hydraogen; ;5 V4' O 021( 1911

-al kenyl ; ~ N '

10
@
wherein; X is -CHRs-, -CHR;-alkyl-, or —CHR;-alkenyl-;
R, is selected from the group consisting of:

15 -R4—NR3;—S0,—Rg—alkyl;
-R4—NR3—S0,;—Rs—alkenyl;
-R4~NR;-SO,-R¢-aryl;
-R4~NR3-SO,-Rg-heteroaryl;
-R4~NR3-SO,—R¢-heterocyclyl;

20 -R4—NR3—S0,—R7;
-R4-NR3-SO»-NR;s-Rg-alkyl;
-R4-NR3-80;-NR;s-Rg-alkenyl;
-R4-NR3-SO2-NRs-Rg-aryl;
-R4-NR3-S0;-NRs-R¢-heteroaryl;

25 -R4-NR3-S0,-NRs-R¢-heterocyclyl; and
-R4-NR3-SO,-NH;;

R; is selected from the group consisting of:

-hydrogen;



PCT/ USQOL/ -4(S82 -aryl; -heteroaryl; -heterocyclyl; 5 -alkyl-1"-alkyl;

-al kyl -Y- al kenyl; -alkyl-Y-aryl; and - alkyl or alkenyl substituted by one
or nore | Ldgnts selected fromthe group consisting of¢ -

- hal ogen;swaﬁ\i%)ﬁél;dg -CONRS)z; _COCl_~o alkyl; 15 -COOCEET/S)jg(gI/%ﬁZ; -N3;
-aryl; -heteroaryl; -heterocyclyl; 20 -CO aryl; and -CO heteroaryl; Y is
-0 or -§5(0o0_z-; RBis H C ,0 alkyl, or arylalkyl; 25 each Rg is

i ndependently al kyl or al R@Wi, whi ch nmay be interrupted by one or nore -0-
groups; or R3 and R4 can jgikényl;09ether to forma ring; each RS is

i ndependently H C-_lo alkyl, or C2_,0 alkenyi; R 6 is a bond, alkyl, or
~al kenyl, which may be int e‘i‘ry]élpt ed by one or nore -O groups; 30 R~ is C_-~o0
al kyl; or R3 and R~ can | Opderdgiet her to forma ring; nis O to 4; and 6
WO (12/~G1' 111 PCT/L1Sf11/.1Ga82 each R present is independently sel ected
_fromthe group consi sting-fergyclyl; o all “yl, C~ 1o al koxy, hydroxy,

hal ogen, and trifl uoronet %l_@gﬂ . pharmaceutically acceptable salt

t hereof . Preparation of the Conpounds Compounds of the invention can be
prepared according to Reactkdry-skbeste | where R R, R-, X and n are as
defined above. In step ( 1 of ion Schene | a

2, 4-di chl oro- 3-ni troqui noIl‘}I éexf) @g{rﬁrlml a Xis reacted wwth an am ne of
Formula R -O X-NHz to provaldg oaalRegh sdistu®dby bnogrundere bubistithedtOsedgvtede of
Formul g XI. The reaction %@%tgee car r(imeg . OUte by adding the amne to-a
solution of a conmpound of "Forimu a BETR %gscifl tabl e sol vent such as

chl orof orm or di chl oromet hane @M optionally heating. Many qui nolines of
Forrmula XI are known or can behg{ge$ared usi ng known synt heti c nethods, see
for exanple, Andre et al., U S™B&fent No. 4,988,815 and references cited
therein. Many am nes of Forml &R0 X-NHz are known; sone are 15
commercially avail abl e and ot hers_can by prepared using known synthetic

met hods. In step (2) of Reacti&p'§g]?\%ﬁe | a

2- chl ors- 3-ni t roqui nol i n-4- am mp-ef Rasmul a X is reduced to provide a
2-chl oroqui nol i ne-3,4-diamne of Fornmula Xi|I. Preferably, the reduction is
carried out using a conventi on'&lo'ﬁe@elpé]b’b‘heous hydr ogenati on catal yst such
as platinumon carbon or pallagjumon carbon. The reaction can conveniently
be carried out 20 on a Parr apparatus in a suitable solvent such as

et hanol , isopropanol or toluen@yliin step (3) of Reaction Scheme | a

2-chl oroqui nol'i ne- 3, 4-di am ne gf. 59 la XIl is reacted with a carboxylic
acid or an equival ent thereof to provide a 4-chloro-1H

i m daz¥¥[ 4, 5-c] qui nol i ne of Foretercyilyll . Suitabl e equival ents to carboxylic
acid include orthoesters and L&_%ﬁlaﬁ@xyal kyl al kanoates. The carboxylic
acid or equivalent is 25 selected such that it will provide the desired R2
substituent in a conpound of F&lOvidterodtly);l. For exanple, triethyl
orthoformate will provide a conmpound where R2 is hydrogen and tri et hyl
orthoacetate will provide a conpound where R2 is nethyl. The reaction can
be run in the absenc& sf-Osad-8&Mb.-pr in an inert solvent such astol uene.

The r tion is run wth. sufficient heating to drive off any al cohol or
wat er %gr nmed as a by dﬁﬁcﬁ'&faﬁfyﬁé’rg’@?@@;cti on. Alternatively, step (3) can

be carried out by (i )eadhERgib indgpenbentidfiatityl tralihylRRiH bidy Xé Intdkivplrd 39 oA€Y |
hal i de of Fornmul a RZCQO) Cl and then (ii)_cyclizing. In part (i) the acyl
hal i de ot more —O- groups; or K3 and R4 tan join together to_ orm a ring;
: each Rs is independently H, C;.jgalkyl, or C;.10 alkenyl;
R is a bond, alkyl, or alkenyl, which may be inter_rupted by one or more
30 -O- groups;

Ry is Ci.j0alkyl; or R3 and Ry can join together to form a ring;

nis 0 to 4; and



7 w0 (12/.1(~l~I (1 is added to a solution of the diamne in an inert
sol vent such as acetonitrile or 5 10 di chl oronet hane. The reaction can be

carried oyh @LsRELI ent tenperature. The product can be is k@k@ﬁ,,ﬁggzng
conventional nethods. In part (ii) the product of part (i§3 S heated in an

al coholic solvent in the presence of a base. Preferably the product of part

(i) is refluxed in eth | in the presence of an excess of triethylamne or
heated with methanol i%€° n'gﬁf?ﬁ?"éfs ‘?%gglﬁslﬂfpy(%ie%ﬁffﬂ@ébwew exmisting 9f Go

4-chl oro- 1H i m dazo[ 4, ¢, el Hyerony, HaRighhd tifthdroh&m@ni nated to provide
a 1H i m dazo[ 4, 5-c] qui no] i ine of Fornmula |I. The reaction is carried

in-4-a
_out by heating (e.g. ,OEEQLWB@?“%‘HIXS%%WSS@Tthﬂé?ﬁml a Xl Il under pressure in

a seal ed react orThefinvchto QS REGRs Wiraly @A nidal O il é‘f?ﬁﬂib‘}l j kanol .
The prduct g%raﬁgguq%rrapeuti cal | acgyept ablae&js?lél ¢t her eo?déctgarg%gaer%sol ated

. using conve PIHIG ST suilamideicapfainimg spistiuentmit te Ieposition) Such, O |, Cl n

X C O n+ (katVdroidbdeoaMHol; ~ 1 1(3) NHZ N~ R2
"N R/ XO Iaﬂg, e sagTpinete ngzéqzndglhm?(3 zﬁre%ﬁgd W&,’“@l{%m “NRn/ XOXill

R~ Conpounds of the invention containing a sulfonam de group can be
prepared according to Reaction Scher’ﬁHj'l where RR R2, R3, R4, X and n are

as defi ned above, BOC 8
NZ N
[ HY—r
2
YN

X—0—R;

an
10
wherein: X is -CHR;-, -CHRs-alkyl-, or -CHR;s-alkenyl-:
R is selected from the group consisting of:
-R4—NR;—S0,—Rs—alkyl;
-R4—NR;—S0,—Rs—alkenyl;

5 | -R+NR;-SO,-Re—aryl;
-R4-NR3—-SO,-R¢-heteroaryl;
-R4~NR3-SO;-Rs-heterocyclyl;
-R4—NR3—S0,—Ry;
-R4-NR3-SO2-NR;s-Rg-alkyl;

20 -R4-NR3-SO2-NR;s-Rg-alkenyl;
-R4-NR3-SO2-NRs-Rg-aryl,
-R4-NR;3-SO2-NR;s-R¢-heteroaryl;
-R4-NR3-SO,-NR;s-Rg-heterocyclyl; and
-R4-NR3-SO2-NH3;

25 R; is selected from the group consisting of:
-hydrogen; |
-alkyl;



WO | 12/ -t GL9f 1 PCT/ LI SO/ ~GS82 i s tent-butoxycarbonyl and R> > is
-1~-alkyl, -Rb-aryl, -Rb-heteroaryl or -R6-heterocyclyl where R~ is as
defined apgyeqcibf step (1 ) of Reaction Schenme Il the am pergseuRsef an
am noal cohol of Formula XIV is protected with a tent-butoxycarbonyl group.
A solufiion of the am noal cohol in 5 tetrahydrofuran is treated with
di-tert-butyl dicar bonate_ahnentpe presence of a base such as sodium

hydr oxi de. Many am noal coho &Y6f Fornula X'V are conmerci al | y avai l abl e;

ot hers can be prepared uskarg; known synthetic nmethods. In step (2) of
Reaction Schene Il a protected am noal cohol of Forniula h'V is converted to
~an iodide of Formula XvI. 1®68?%%%:> i s added to a sol ution of 10

tri phenyl phosphi ne and i migazedyelyi;n di chl oronet hane; then a solution of a
protected am noal cohol of Fornyl E\’XV in dichloronethane is added. The
_reaction is carried out af*Sfpi# 1’terrperature. In step (3) of Reaction
Schenme |1 a 1H im dazo[ 4, Sdigilquamehyi;n- 1-y1 al cohol of Formula XVII is
allylated with an iodide of Formula h'VI to provide a 1H im dazo[4,5 15
cJquinolin-1-yl ether of rdh-83y%emd | . The al cohol of Formula XVII is
reacted with sodi um hydri dgii i KRSt

N, N- di net hyl f or mam de to f%lrcym%zgﬁlkgrlﬁ’lll(%%%@.eé gﬁ%ﬂi% S a?ﬂ:tlsésgletﬁgdt he

al koxi de sol ution at ambi & thegper ensistingoffter the addition is conplete
the regection is stirred at an _@}?vat ed tenperature 0100C). Many conpounds
of Formula XVIlI are knovcm see tfor exanple, Gerster, U S. Patent

4,689, 33S; others can 20 readihylopa; prepared usi ng known synthetic routes,
see for exanple, Cerster et al. ® . S. Patent No. 5, 605,899 and Gerster,
U.S. Patent No. 5,175,296. In %\{e »(4) of Reaction Schene Il a 1H

i mdazo[ 4, 5-c] qui nolin-1-yl etd@®-N@;,Fornmula XVIII is oxidized to provide a
1H i m dazol[ 4, 5- c] qui nol i ne- SN mge o%%l_:or mul a XI X using a conventi onal

oxi di zi ng agent capabl e of forming-R? F des. Preferably a 25 solution of a
conpoursd of Forrmula XVIII in cldoodaf,gfdikyli s oxidi zed using

3chl or oper oxybenzoi c acid at ag\f)_i ent tenperature. In step (5) of Reaction
Schenme Il a 1H i m dazo[ 4, 5- cJqu¥nol i ne-5N-oxi de of Forrmula XI X is am nated
to provide a 1H i m dazo[ 4, 5-ch§ﬂ;nol i n-4-amne of Formula XX. Step (5)
involves (i) reacting a conmpound of Fornmula XIX with an acylating agent 30
and then (ii) reacting the pr odEterapkt h an ami nati ng agent. Part (i) of
step (5) involves reacting an JNs@¥%t ];of Formula XIX with an acyl ating
agent. Suitable acylating agents incl'ude all yl- or arylsulfonyl chlorides
(e.g.,2%enezenesul fonyl chl ori§&-anikendanesul fonyl 9 WO 02/.t0190

PCT/ US(111~(~582 chloride, p-t@yigngsilf onyl chloride). Arylsulfonyl
chlorides are preferred. Paratoluenesulfonyl chloride is nost preferred.
Part (ii) of step (5) involves reacting the product of part (i) with an
excess of an am nati gg.agefitg cﬁui_t abl e am nati ng agents include amoni a
(e.g., in the form of anmmoni u?n Piﬁ/droxi de) and ammonium salts (e.g., S
ammoni um car bonat e, Ramoii G bikglaotmoyiakd;, anmoni um phosphat e). Amoni um

hydr oxj.de is preferr he. r.eacti gn i referahl.y carried out

di ssof(i\}5 ing the N-oxi g%ho g ﬁ%efléenﬁy g-fk?lrf’,? aﬁ‘ﬁ?}flh‘gl?’gh o8y {;/%err%'ﬁt%gigm

di chl or onet hane or 1p2modieciO-OfrogisiaiRe ad R4 rah ¢eih topgthei to f@aesamt y, adding the
am nating agent to the l.uti.on, .and en slowy addi ng the acylating
agent. Optionally th%acpg‘%df lngf‘PeBgeﬁraBg[’ @h‘r"ﬁ ’Biﬁ¥2"Pﬁl?‘8P eal ed pressure
vessel 10 at an el evRj ixh beadnaky] otakelyd whidohay Boinfhregied 6) oefor React i on
Schenme Il the prot ectd' ngrfgrc_)up is renoved by hydrolysis under acidic
conditions to providea i ni dazo[ 4, 5- cJqui nol i n- 4-ani ne of Fornula ~I.
Prefersably the conpoRnt ©f, HRYIIU Ry 24XR), SantjbigdbgReheol Brnby dh@Chl ori ¢

aci d/ ethanol at anbient tenperature or with gentle heating. 15 In step (7)
of Reaction Schene | P80 04284 dazo[ 4, 5- ¢] qui nol i n- 4- ani ne of Fornula X-~I
is converted to a sulfonam de of Formula XXIl which is a subgenus of
Forrmul a | using conventional synthetic nmethods. For exanple, a conmpound of
Formul a X~I can be reacted with a sulfonyl chloride of Formula R ~S(0O~)d.
The reaction can be carried out by addithg a solution of the sulfonyl
chloride in a suitable solvent such as dichl oronet hane 20 ~ or

1-net hyl - 2-pyrrolidinone to a solution of a conpound of Fornlula ~I at
anbi ent tenperature. Alternatively, a conmpound of Formula ~Xl can be
reacted wth a sulfonic anhydride of Formula R, 1S(0z) OS(O~) R> >. The
reaction can be run at anbient tenperature in an inert solvent such as

di chl oronet hane in the presence of a base such as pyridine or

N, N- di i sopropyl et hyl am ne. The product or a pharmaceutically acceptable
salt 25 thereof can be isolated using conventional nethods. 10 WO

A A~ a A NS A X\ - 11 - P g g — £ AN — TN | 17N A N R " ~Aa \ —~ A a1



N Rz _NRh/ XOi ,B0c R4 NR3 (6) Nf-1z NN
/| ~Rz NRn ~ Ol HRa M XX R 3 Reaction Scheme Il N~ Rz NRn O ,BCc
N Rn o)

XIX R4 N (,Iil“m()[}l Rz / : | ,BOc XVI11 R4 N R3 N pfgiNofRGsdy _ R/
X ORa NNOR-~ R 3 5 Conpounds of the invention cont ai ni ng a sul fonami de
group can be prepared according to Reactlon Schenme 111 where R, R2, R3, R4,

R', ~ and n are as dgf. .S .1 ut oxycar honyl . In step
(1) of Reaction Sche%hpf&e%ﬁ%?m% end F)le%?ﬁg?fn?rfﬁ °@Bﬂ§t}“_>é(9f Cevr mul a
3~XI'I'l is protected aﬁcythawtaﬁmhy,blyﬂnoxy,malb@@pydd tgﬂﬁmgmetﬁyﬁm gt | oln of the
am noal cohol in 10 tetrahydrofur nlstrea Wi _t I -tert-buty
~dicarbonate in the pfels acS*mc& }SQ%CSP@H téger%ocfdl um hydr oxi de. Many

am noal cohols of Formula X~IlI1 are comercially avail able; others can be

prepar d uli g Enm{gg nt hetic methods. PCT/L1S01 /-t1582 NN Wy Rz (3) ~
% ation e¥?om ounds

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

XIVR3I XVR3 XVMI RS NHz N N ~
H Ra

o<

where R, R}, R;, X and n are as defined above.

In step (1) of Reaction Scheme I a 2,4-dichloro-3-nitroquinoline of Formula X is
reacted with an amine of Formula R;-O-X-NHj to provide a 2-chloro-3 -nitroquinolin-4-

10 amine of Formula XI. The reaction can be carried out by adding the amine to a solution of
a compound of Formula X in a suitable solvent such as chloroform or dichloromethane
and optionally heating. Many quinolines of Formula X1 are known or can be prepared
using known synthetic methods, see for example, Andre et al., U.S. Patent No. 4,988,815
and references cited therein. Many amines of Formula R;-O-X-NH, are known; some are

15 commercially available and others can by prepared using known synthetic methods.

In step (2) of Reaction Scheme I a 2-chloro-3-nitroquinolin-4-amine of Formula XI
is reduced to provide a 2-chloroquinoline-3,4-diamine of Formula XII. Preferably, the
reduction is carried out using a conventional heterogeneous hydrogenation catalyst such as
platinum on carbon or palladium on carbon. The reaction can conveniently be carried out

20 on a Parr apparatus in a suitable solvent such as ethanol, isopropanol or toluene.

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

25 sele_cted such that it will provide the desired R, substituent in a compound of Formula
XII1. For example, triethyl orthoformate will provide a compound where R, is hydrogen
and triethyl orthoacetate will provide a compound where R, is methyl. The reaction can
be run in the absence of solvent or in an inert solvent such as toluene. The reaction is run
with sufficient heating to drive off any alcohol or water formed as a byproduct of the

30 reaction.

Alternatively, step (3) can be carried out by (i_) reacting the diamine of Formula XII
with an acyl halide of Formula R2C(O)CI and then (ii) cyclizing. In part (i) the acyl halide .



. conpou

11 VWO 021A190 PCT/11S0OL1/-1C582 In step (2) of Reaction Schene Il a
protected am no al cohol of Formula XXIV is converted to a nethanesul fonate
of For mul @ ¥Me10ff SOl ution of a conpound of Fornula X3~I VP'F@/l@(,ﬁHjsgzabl e

sol vent such as dichloronmethane is treated wi th nethanesul fonyl chloride in
t he presence of a base such as triethylam ne. The reaction can be earned

out at a reduced. tenperature (00 . In step (3a) of Reaction Schene |11 a
met hanesul f%nag & tge%ﬁ%q%hgéwni - Phipet sdvent wokps aggfopidrilobr For nul a XXVI .

Sodi um azi ddichbrontiieme.t Dhetre8balbAna cafried oG OARAL: I8 2500l 2
suitabl e sol v nt.é(;u%g as N, N-di net hyl f or e q.eylggt%me?elrr:%ﬁ%r’%fegrmélﬁ?t The
_reaction caffb¥ EAHFYIsrengptions! @Pé@é‘t da pere (i) thearraduet of$art (i) GRERd inl0 | n
step (3b) odn Redwlit iventmeh®prbdeh @IRo I L As alkylated
with ar{wl i de of Fornula I—l]zilglap R3 %egOf%r ovi ﬁggﬁg%%ﬁaao%(‘MI%ﬁ 1. In
ds wiReitheneddn the prgsencs gEan exepss of trisghylasivmirtiicae withmethampiound of
For mul a XXVimmeénineacted with sodi um hydride in a suitable solvent such as
N, N-di met hyl formam de to _forni the-anion and then conbined with the halide.
The reaction carRiseP&Rrof Reastion Scheme 18 daghibired H-itidupel Atdlqenolin@ost ep (4) of

Reacti on Schwh®ial an. azi : |.3. 0 1. is reduced to provide
an am ne of For ]r?u?lhzkiI l%gnviﬂe&if‘oﬁ%é‘flgér){égy S}l?iui%(}efh,é-giqyﬁéi{gﬁ-qngn% gt using a
convent i onalhetescsion fenwisd suttbydeatiyer(ai, (23-74tC) laySinp&und lof Bornidd KEidde; on

car bo Th iy nveniently be carried out on a Parr apparatus in
a sui tnl 2bl e sr%)%%ﬁ}tlggﬁc qglgl%ﬁwtrﬂr%f’ﬁﬁw Ol Souligp P ofia nyan atkapg). (129 of
Reacti on Scitedust o1 4 prarmaceiticallyacdemitile elpuhetedficaEreifolfied w8 feoldnonas ' €act ed |
with an am s Formula XXVI11 to provide a 3-nitroquinoline of Formula
XXX. The reaction can be carried out by adding an am ne of Formula XXVIII
to a solution of a conpound of Fornmula XXIX in a suitable solvent such as
di chl oronet hane in the presence 25 of a base such as triethylam ne. Mny
gui nolines of Forrmula XXl X are kn&‘Rﬁ’F“@Bﬁﬁl@fﬁst or can be prepared using
known 1§ynt heti ¢ nethods, see for exanple, U S. Patent 4,689, 338 and
references cited therein. In step (6) of Reaction Schene Il a

3-nitroqui noline of Fo P2 X3~ is re heddl to provi de & 3- am noqui nol i ne of

Formul a XXXI. Prefer N fe rpduct i Negear idyed x3NHysing a
conventional heterogdhegus hydrogena cat akyst=sugch as plati num on
carbon. 'The reacti anCtonveni e beNrear ned o HParr apparatus in
a suitabl e sol ventw as tol uere. >§NO 02/ 1 I?CT/ USOL /.4GS82 In
step (7) of Reaction Scheme Il a conmpourg of Fornmula XX is reacted with

a carboxylic acid or arX equival ent Xhereof to proyjde a 1H

i m dazo[ 4, 5-c]quinoline of Forrmula ."VIII.*" Suitable equiJﬁIents to
carboxylic acid include orthoesters, and 1,1 dial koxyal kyl al kanoates. The
carboxylic acid or equivalent is selected such that it will provide the
desired R~ substituent in a conpound of Formula XVIII.‘%%r exanpl e,
triethyl orthoformate will provide a conpound where i s hydrogen and
triethyl orthovalerate will provide a conpound where RZ is butyl. The
reaction can be run in the absefffle of solvent or in aQy i nert solvent such.
as toluene. The reaction isr LtNy sufficient heati drive off any
al cohol or water fornled as a lby Sionally a 10
catal yti c anount of pyridine focdhl ori de can be ad. Al ternatively,
step (7) can be carried ous i) ¥eacting a c of Fornmula XXXI with
an acyl halide of Fornmula RzC(O) C $and then (ii) cy izigg. In part (i) the
acyl halide is added to a solutjongf a compound of Formila XXXI in an
inert sol vent such as acetonitrile or dichl oromeflane. TRe reaction can be
carried out at anbient tenperature or 15 at a reduced tenperature. In part
(ii) the product of part (i) is heated in an alcoholic solvent in the
presence of a beBpoupdsafdheinyaptiomeonrinitgie sulfohamide gro(p yani t& pragfhatedxed i n

th | i ; f j et,h ' t i.th
et hanol | ¢ o B3R SR IFFREER, R rkek e PR Pl 3PREBOE i 1 the
same manner as steps (4), (5), (6) and (7) of Reaction Schenme II.

ocduBi of r eactyi



20 Reaction Schene |11 13 WO 112/-4G 190 HO- X-O-R4 NHz XXII1 ( XXVl ~(4}
PCT/US(11/~C~s82 O-SOX-OR4 ~~BOC Fi0O XXV ~ BOC N3 X-O-Ra N XXVI| Ra 4

HzN- X- 0- R{ o I};\maq; XXMl Rs NN~ RE/ Nz I n/ ~BCIZ XV!?"‘/IUSWME@ ($) %
NHII+\Z( N~NO / ~ 1 NH/ NHR / o R/ X R4
XXXI R& NRs RB3 (7) ON~N-R(9~/ Nz | R | X BCﬁXIXR4R3NHz N~N~
(10) R/ 2 is fert-butoxycarbonyl and Ry, is -Rg-alkyl, -R¢-aryl, -Rg-heteroaryl or -R¢-heterocyclyl
where Rg is as defined above.
In step (1) of Reaction Scheme II the amino group of an aminoalcohol of Formula
X1V is protected with a tert-butoxycarbonyl group. A solution of the aminoalcohol in
5 tetrahydrofuran is treated with di-fert-butyl dicarbonate in the presence of a base such as
sodium hydroxide. Many aminoalcohols of Formula XIV are commercially available;
others can be prepared using known synthetic methods.
In step (2) of Reaction Scheme II a protected aminoalcohol of Formula XV is
converted to an iodide of Formula XVI. Iodine is added to a solution of
10 triphenylphosphine and imidazole in dichloromethane; then a solution of a protected
aminoalcohol of F ormula XV in dichloromethane is added. The reaction is carried out at
ambient temperature.
In step (3) of Reaction Scheme II a 1 H-imidazo[4,5-c]quinolin-1-y1 alcohol of
Formula XVII is alkylated with an iodide of Formula XV to provide a 1H-imidazo[4,5-
15 c]quinolin-1-yl ether of Formula XVIIL. The alcohol of Formula XVII is reacted with
sodium hydride in a suitable solvent such as N,N-dimethylformamide to form an alkoxide.
The iodide is added to the alkoxide solution at ambient temperature. After the addition is
complete the reaction is stirred at an elevated temperature (~100°C). Many compounds of
Formula XVII are known, see for example, Gerster, U.S. Patent 4,689,33I8; others can
20 readily be prepared using known synthetic routes, see for example, Gerster et al., U.S.
Patent No. 5,605,899 and Gerster, U.S. Patent No. 5,175,296.
In step (4) of Reaction Scheme II a 1H-imidazo[4,5-c]quinolin-1-yl ether of
Formula XVIII is oxidized to provide a 1H-imidazo[4,5-c]quinoline-5N-oxide of Formula
XIX using a conventional oxidizing agent capable of forming N;oxides. Preferably a
25 solution of a compound of Formula XVIII in chloroform is oxidized using 3-
chloroperoxybenzoic acid at ambient temperature.
In step (5) of Reaction Scheme II a 1H-imidazo[4,5-c]quinoline-5N-oxide of
Formula XIX is aminated to provide a 1H-imidazo[4,5-c]quinolin-4-amine of Formula
XX. Step (5) involves (i) reacting a compound of Formula XIX with an acylating agent
30 and then (ii) reacting the product with an aminating agent. Part (i) of step (5) involves
reacting an N-oxide of Formula XIX with an acylating agent. Suitable acylating agents

include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl chloride, methanesulfonyl



NR/ X,BOCRa NR3 14 (--~ HOX-ORa-~~-BOC XXIV ~) NX-OR _i BOC 3 4
(5)NHzNN~RzIR'/XOXXI Ra R3 (11) NHz NRz I R/ XOIl OR4
NS-'"Rig 3O+ R/ N~NO I / A XIX WO (bfestOfss2

PCT/ USI II/ G§8é %orrpounds of the invention containing a sulfamde group can
be prepared according to Reaction Scherre |V V\,herc(a ;? FZR R3, R-, SRﬁ Ri I\l/
3t and n are_as, defined 10 15 20 In step (1) o eacti on Schene a
1H i i dazo[ §M8148 ﬁ'&lW?‘ﬁg"ﬂ chierif®- Srrylpdionyl chloridsg are grefosssd t Rata-i th sul furyl

chl ori de tOtchwﬂqu‘&@l bHloSdd 8 nbsSptk A Bkt (5 YrQfch 49 xmolee@&éMn?g the |- The
reaction cagg@ rr| d out by adding a solution of sulfuryl chloride
_in~dichloro a(rb( WA FXesE oban amipying sgend Diitapleminatinggenisn

di chl or onet hange mﬁmbm (85, CRSRERMA LS élaaﬁ&uhﬁ{%b&ﬂild fagd ammonium salts (0.8
4- (di met hyl am no) pyri diné. The reaction is preferably carned at a

_reduced t enﬁ!@mamuméar(bm%@)amnmm BigarhorpteofmiReritmiphpspBatal nr’gnm\mlam am ne of
Formul a HNR oxu!csls fn%?é}feﬁd Iegcﬁolﬂ‘?s ﬁ%f‘aﬁﬁ%}neﬁ BLAY HSoRE néftﬁ){__lg'rﬂk%F X?(XI ! t O

provi de a sul fam de of FOHTU enus
reacti on caRomwlagdinia@n dnert Sb%}/eatdidﬂm} dichlpdrogthann ocb,mcbahlnrmghamemml val ent s of

reacti on m per RelsKah? Ahdin o bk EIRARE S fhe Bt Auf gt PO St 2t
reduced t entheneplating agenZ.8Qptionally g rédetioracidibt bartied ut droapdakil @rdstige veegtt i on
m xt urg, canctbdI e?eL/itQ&"E%P %}“\A@é 1toBt)arrbl ent tenperature. The product or a

phar maceut i acce hereof can be isolated using conventi onal
met hods. Reacti dn stSp K@mé ReA¢tidhiSciNnBAPEe Broécting grbup isRemoved bPhydrigsiR
under acidic conditions to provide a 1H-imidazo[4,5-c]quinolin-4-amine of Formula XXI.
Preferably the compound of Formula XX is treated with hydrochloric acid/ethanol at
ambient temperature or with gentle heating.
15 In step (7) of Reaction Scheme II a 1H-imidazo[4,5-c]quinolin-4-amine of Formula
XXT is converted to a sulfonamide of Formula XXII which is a subgenus of Formula I
using conventional synthetic methods. For example, a compound of Formula XXI can be
reacted with a sulfonyl chloride of Formula R;1S(02)Cl. The reaction can be carried out
by adding a solution of the sulfonyl chloride in a suitable solvent such as dichloromethane
20 or 1-methyl-2-pyrrolidinone to a solution of a compound of Formula XXI at ambient
temperature. Alternatively, a compound of Formula XXI can be reacted with a sulfonic
'anhydn'de of Formula R11S(0,)OS(03)R;;. The reaction can be run at ambient
temperature in an inert solvent such as dichloromethane in the presence of a base such as
pyridine or N,N-diisopropylethylamine. The product or a pharmaceutically acceptable sait

25 thereof can be isolated using conventional methods.

10
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Conpoundsygfy 4@ nvention can be prepaxed according to R@@f/gg@lr/h(,gpzhene \
10 15 Reaction Scheme V NHZ NHZ NH2 N\ N~ R Cl- ) - RC~ N\ NR
20 25 where R, R2, R3, R4, R ~, X and n are as defi ned above. In step (1)
of Reaction Scheme V a 1H im dazogﬁ} ui nQlin-4-amne of Formula XXl is
reduced to provide a 6,7,8,9-tetr WPB hemed dazo[ 4, 5- c] qui nol i n- 4am ne of
Formula XXXI'V. Preferably the reduction is carried out by suspending or

di ssol ving a conpound of Formula XXl in trifluoroacetic acid, adding a

. catal ytic anoupj, of 1l at tihum V) 0> iROC 4Ad t hen hygB@@enating. The

reacti on can be coriveRj ently rl"e \out—Tn’a Paf¥ Bppar at us.

PCT/ USO1l . 41S82 Sixegp 5@) is carrjgd dit in theyxganme Rpnner as step (7) of

. Reaction Schene Il to provide a 6,7, 8,9-tetrahydro-1H

i m dazo[ 4, 5-c] qui nol i n-4-am ne of Forrml a XXXV which is ubgenus of
Forrmula 11. The product or a pharnaceutically accept|abl eNsa t\)t-hereof can
be isolated using conventional methods. Nz R ~ X3ap|R4 R3z NR
XORA-NXXXIV3 zI1J, RXOO Rz )|< '
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5 Compounds of the invention containing a sulfonamide group can be prepared

according to Reaction Scheme III where R, Ra, Ri, R4, Ry, X and n are as defined above
and BOC is fert-butoxycarbonyl.
In step (1) of Reaction Scheme III the amino group of an aminoalcohol of Formula
XXI11 is protected with a fert-butoxycarbonyl group. A solution of the aminoalcohol in
10 tetrahydrofuran is treated with di-tert-butyl dicarbonate in the presence of a base such as
sodium hydroxide. Many aminoalcohols of Formula XXIII are commercially available;

others can be prepared using known synthetic methods.

11



R4 N-S-R~~ XXXV 3 Conpounds of the invention containing a sulfam de group
can be prepared according to Reaction Schene VI where R, Rz, R3, R4, R5, R
i, X and @ gqﬁ o defined above. In step (1) of Reaction pehgiERIMEs2 1H

i m dazol[ 4, ?qw nolin-4-amne of Fornmula XXXIV is reacted with sul furyl
chloride to generate in situ a sulfarmyl chl oride of Formula XXXVI. The

reaction can ~b b a solution o ul furyl chloride in

di chl or onet haneeIt"cf?egqg) tﬁ# ‘f)t}?%éf’aﬁ rc}gr?ﬂﬁﬂﬁﬁe‘fﬁmIFBF{?moéom’mP XXIVis

di chl or onet bmertod*tofah@tlﬁuh&ﬁlﬂﬁﬁﬁc @Fohnﬂﬂb@x%'&@c?luﬁ@nbof a compound é)f Fortmulat

4- (di met hyl ne. The reactjon is prefera carried out at a

_ reduced ten%g‘)r[gt“l)ﬂg §€I)V3nth°h as EOE?Z‘}G@?QWSWWG% meghapespionl ep (2) of

Reacti on ScbismdeVh tlﬁ@rébﬁhd&%f@%adé@ﬁéﬂﬂs FidyR@Rne, | Bhd :@éb%ﬁéanvwetc&ntsﬁ' @ut%%" f amoy|

chl ori de of Forrrula ~XVI to row de a sulfam de of Formula ~"'3~"VIl 10 15

. 20 whi ch i s2XducRdgemrRigatsie (B6Pnul a 11. ' The reaction can be carried out by

addi ng a sol Ut'CmsfeﬁESé}'oPR@e&tlgn§Hféh1¥@l§ﬂ%ﬁ1aﬂésuff&ﬁt%?%ﬁnﬂ£‘ igqui val ent s

of triethylanine in | oronet hane to the reaction mxture fromstep (1).
The addi t i ofPrvertysitappazids 9f Rogmula XStHL §9d1amra@dmseedd@dem§plaum@a( 78C). After

the additi Ogoml%uﬁ&’ﬂpﬂ?cﬁﬁﬁlatﬁv iR AGH 0P scm(]@f& HIch as fr*?e‘%hﬁtlol'rg © warmto

anbi ent tenperature. e product or ar maceu acce e sal t
t her eof cantebahydsafiman. e@hmlghﬁ@n@@mbeeqamednm at mblhmis.d teﬁgemtmecmo Stﬂﬂ)&h)e VI NHZ

R B R Rt sHR oty e MR Ry it s 1"

XXXVI 4 ~ ]witthsthhéFpnmémHath talpswidenevmgemdrd FemdoRpYlnds useful as

'TELEE”T"&'{ or S0 lndy sty B e SRR e Sompiind it P BF )

\ ~ ~N | eredctel(-\@hl%odlum hydride in a snitable solvent such as N,N-dimethylformamide 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 III an azide of Formula XXVI or XXVII is reduced
to provide an amine of Formula XXVTII, Preferably, the reduction is carried out usinga
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 Il a 4-chloro-3-nitroquinoline of Formula XXIX is
reacted with an amine of Formula XXVIII to provide a 3-nitroquinoline of Formula XXX.
The reaction can be carried out by adding an amine of Formula XXVIII to a solution of a
compound of Formula XXIX in a suitable solvent such as dichloromethane in the presence

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

In step (6) of Reaction Scheme III a 3-nitroquinoline of Formula XXX is reduced

to provide a 3-aminoquinoline of Formula XXXI. Preferably, the reduction is carried out
30 - using a conventional heterogeneous hydrogenatioh catalyst such as platinum on carbon.
The reaction can conveniently be carried out on é Parr apparatus in a suitable solvent such

as toluene.

12




(rrry 17 WO U2/ 6190 PCT/USI | 1/ ~1s82 wherein X is -CHRs-, -CHRs-al kyl-, or
-CHRs- al kenyl -; R~ is selected ftomthe group consisting of
- R4- NR3- SR aR8rea! Kyl ; 5 - R4-NR3-S02- Rb- al kenyl ; - R4- NR3- $@r,-d§@r/§gr,yj
- R4- NR3- SOz- Rb- heteroaryl ; -R~--NR3-SQZ R6 het erocyclyl -R~-NR3- S ---R~;
10 - R4- NR3- S02- NRs- R6- al kyl ; - R4- NR3- SO02- NRS- R~- al kenyl

NRs R6- he

- R4- NR3- SO02- NRs - R6 a -R4- -S roa
-R ~ NR3- S02- NR™ ﬁsr’%%lﬁ%aéy@r“@ I's compopnd gaf L’m’?“ frreacted wiihact ed
ftomthe gr@mxymlchdrlangquzalemIﬂ)eekroﬁgﬁmwdead Wﬁmldaﬁ[‘k,%?ftlmoﬁﬁb of -aryl;

-heteroaryl: -h cycl | -Y-a |- Y-
_-al kyl - Y- ;r Eh‘f}’ﬁ ﬁ%ﬁﬂe ?ﬂm"é‘r Eﬁ?/FaJé‘l%t‘i ?Cﬂcﬁl‘lé%‘d%wltﬂ’?ger6$an%rle
SKI ?;ts l) t uent@als@lyempmmaﬁlbaa@ tm clg;:b@gmc Yotk iv@%g?iﬁ sele&!-ct suclh%!_l%g@m 3Pk~|
- a ~ ,
. -N3~ - gr yl; Pm\gi@? @P 6%1%“9@ R° S"Hi’é‘ﬂ%?fﬁey%?%mundcﬁl‘“amvla Xé/rIH Fm&lplér@aﬂlyll 3\/( is

-0 or -Y( Qrﬂm%rmat?gﬁfi '9}11113 alzéx%’p’mﬁa vdh%rel'liu lﬁlydidgeﬁhﬂWﬂnethWorﬁi'bydlﬁ'!it@yl 10
each R4 is independently da\ﬁ%e or al ch may be’iI'nterrupted by one

or more - 0-WiimsRHds 2 ‘E?PlPRBn 1RR2 tséeﬁtY} 1th r%asthnmamba 31 inghe absenge 665 |
i ndependent sJoYveh'{, or 6n aﬂlﬁeﬁédi%lnt sueh a%ﬂeﬁe A ehion 18Gud Qltﬁsd?f?(ﬁgrt hé gé %~al Kyl

or al kenyl, % be interrupted by one or nore -O groups;
C~ ~o0 al kyl drlvsroffmsya ehokor water founed as ¢ upraduct ofthé reaction. Eptidnalliai s 0 to 4;

and eagh R Rk Aol o PHRRRIHRNMiRECARE fluLeT | 1 07 OuP bonst S1ing of

Cl_~o al Ayl, oako ogen and trifluoronethyl; or a
phar maceut i cal | yxlamaemlmtee (Badat be tm@hfut by20) réacting e domnpowidiof Forhmlat er s

"al kyl " X" avqareinclusive of bot ght
chain and bt ancﬁk%al?ﬂg’ll fr’fngs §5§‘§s‘1"§%a %’ko )g%rllqetgerbﬁé (dizing. Pa&ﬂ@lt@aﬂ"% and
cycl oal kenyhalidd ialaddsegl tmd bcdumnsﬁ’wpmpmfnﬂedFormln&sDexm PupsSneedivantzuéiam 1 to 20
carbon atons, wt n rou cont ai ni from2 to 20 carbon atons.
Preferred df° Btﬁﬁlgﬂlﬁg@%lﬁﬁ %W&‘Pﬂf‘z freagion can E%caé%‘?dg]% atfmpient tegperafuge Yr oups
canbbaSn:)noazyeégl(xcedmlsmmdatyﬁy@ﬂ pait @mdle@f(ﬂﬁﬁroﬁpiry(lm‘lﬁ@atéd’lﬁ@}l 3lcbi1id0 ring
carbon atons enpl ar yelic g ncl u cl opr.opy
cycl opr opyIWB’FWJP% é?ﬁ't‘ b‘l‘se éﬂ?gqpé’r%BWPmQ if gafluxedin gthanali on, t he

al kyl and ah H%Wéseﬂ@rofh@é}&e@fof metm&uﬁbgor%éﬁemltwﬁx%ﬂ'@ﬁ&lictaﬁ;nﬁﬁhaor substi tut ed
by one or nore substitue substituents are selected fromthe

groups 30 consi ﬁ?ﬁg)dp)’émw}ld Ué? kréﬁgmedwwhe FrapeIp ey as stapa (4 (R yI |
aryl al kyl, hai®rdeacydish k¥lemeand heterocyclyl al kyl .

20

Reaction Scheme III

13




19 WO (12/119(1 PCT/U S(11 /-4(S82 The term "hal oal kyl" is inclusive of

groups that are substituted by one or nore hal ogen atons, including

per fl uoriwatedes@poups. This is also true of groups that iperider/icag prefix

"hal o-". Exanples of suitable hal oal kyl groups are chioronethyl,

trifluoronethyl, and-the.like. S The term"aryl" as used herein includes

carbocyclic aromatic rings(gr ring systens.Bgéanples of aryl groups include

phenyl , naphhoyk;ObiRgheny+—F+ueoeryb—agdnindenyl . The term "heteroaryl"

i ncl udes aromatic k%ﬁgs or ring sys&@ﬂﬁ t Hat qonz)ain at | east one ring
hetero atom (e.g.,” QO S, N. Suitabl eteroéﬁyébgroups i ncl ude furyl,

. thienyl, pyridyl, quinolinyl, isoquinolinyl, indblyl, isoindolyl,

triazolyl, pyrrolyl, tetrazolyl, isocdaggl yl, §10 pyrazol yl .,ggexazol yl,

t hi azol yl, benzof ur any¥s, X68nFetYi opheny— cantb@z&t9Ribfhzoxazol yi

. pyrimdinyl, quingégﬁknylxéﬁenz iqldazolyl, Benzot hi.azol yl , . napht hyri di nyl ,

i soxazol yl, isothisazol yl, i haz Iﬂnyl, purinyl, affd.so on.

"Het erocycl yl " incIudQ§B@@n-@fona ic rings or Bkng systens that contain at

| east one rN;mK*mwﬁrﬂﬂatonL%e*ga,H§%xso_#%_gﬁ I"’ncl udes all of the fully

saturated and partial lg; 15 unsaturated derivgtives of the above nentioned

het eroaryl grouBY!" Exenpl ary heter d&Ydl i c groups i nclude fyrrolidinyl,

t et rahydr of uranyl, norpholinyl, thionorphoiiyl, pipgriRdi-fyh; piperazinyl,

t hi azolidinyl, imdazolidinyl, and the Iike. | beteroaryl, and

het er ocycl yl groups can be unsubstituted or

substituents independently selected fromthe gr

al koxy, al kylthio, haloal kyl, hal oal koxy, hal oalkyl t hi oXIXal ogen, nitro,

hydr oxy, nercapto, cyano, carboxy, fornyl, aryl, gryloxy, arylthio,

aryl al koxy, arylal kylthio, heteroaryl, teroaryl oxy, feteroarylthio,

het er oar yl al koxy), §roar yl al7ky| thi By arti no(6) al kylag-Ney- di al kyl ani no,

het er ocycl yl, -hetler cﬁ%ﬁaalﬁyfr—al r boryt——al fleny|l car bonyl ,

ai koxycar bonyl , oal’kyl car bony aldﬁfkoxyc rggonyl "Nel kyl t hi ocar bonyl,

aryl car bonyl ; et eXoar yl car bony” ar¥l oxycafBapyl , x

het er oar yl oxycar bonyl © arxkkhiocarbonylr heteroarylthibcarbonyl,

al kanoyl oxy, al kanoyl ghiyg, aryl carbonyl ~BP%1 car bonY! t hi.eoc

aryl car bonyl ami f8!! al kI apri nosul f A, &l kyl sul f onyX iyNsul f onyl ,

het er oaryl sul fonyl, aryl disazi nyl, alkylsulﬂ%nylanino, aryl Byl f onyl am no,

arylalkylsulfonylalino, al kyl car bonyl am no, al kenyl car bonyl am no,

u "“;s isting of alkyl, 20

aryl car bonyl ami no, {af§)I al kyi car bonyl ami no, 30 het eroaryl car bonyl ani no,
het er oar yl al kycar bgnyl am no, al kyl gul f onyl am no, al kenyl sul fonyl am no,

arylsulfonylaqino_ Vsulfonylanino,
y

qﬁylalﬁélsulfon am no, heteroar
o

het er oar yl al kytyulforykani al kyTapiMocar Hdy| ang 0 V1~ 0 02/A19(1
PCT/ 1 1S( 1l / - 4CS82zati{en¥y| ami nocarkop no, aryl dhi pocar®onyl ar ni no,
aryl al hyl ani gdlear|bony! ani no, het aryl am nocarb amhho,

el g
het er oar yl al KyNéar bodyl ani no a‘ﬁn the case d¥ ergeyclyl, oxo. If any
other groups are idehtifiB§ as being "%ubs iocut ed” or 'Gptionally
substituted", Kixen tﬁﬁ@k groups ¢an al Bg-N)e substitute .bﬂ one or nore of
t he above enunerated subgtituents. CErtaiﬁasubstiDu@nts4ar general ly
preferred. For exanple, preferred R~ groups include -R--NR3®SOZ-R6-allyl,
- R4-NR3- SOZ- R6-aryl, and -R4- NR3- SOz- Rb- het eroaryl wher@hn the al kyl, aryl
and heteroaryl groups can be unsubstituted or substityted and R4 is
preferably ethyl ene or n-butylene. Thiophene and 10 quinoline are preferred
het eroaryl groups Preferably no R substituents are Mtesent (i.e., nis 0).
Preferred R~ groups include hydrogen, al kyl group [
atons (i.e., nmethyl, ethyl, propyl, isopropyl, n- |, Ss5c- but yl,
i sobutyl, and cycl opropyl net hyl), nethoxyethyl, et Noxyrnet hyl . For
substituted groups such as substituted al kyl oR ti®uted aryl groups,
preferred substituents include hal ogen, nitrite, nethogy, 1
trifluoromethyl, and trifluoronethoxy. One or nore of I_gﬁg"pfeferred
substituents, if present, can be present in the cggpounds|o FWe i nvention
in any conbination. The invention is indlusive of the conPeunds descri bed
herein in any of their pharnaceutically acceptable forns, including isoners
(e.qg., diastereoners and 20 enantioners), salts, solvates, polynorphs, and
the like. In particular, if a conmpound is optically active, the invention
specifically includes each of the conpound's enantioners as well as racemc
m xtures of the enantioners. Pharnaceutical Conpositions and Bi ol ogi cal
Activity 25 ~ Pharmaceutical conpositions of the invention contain a
t herapeutically effective amount of a conpound of the invention as
descri bed above in conmbination with a pharmaceutically acceptable carrier.
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WO 02/ ~Gl9f1 PCT/USfIt/~GS82 the carrier, and the intended dosing reginen,
it is anticipated that the conpositions of the invention will contain
suffici enfyoapliskieg | Ngredi ent to provide a dose of about 1@PTRGHKEss0 about
50 rng/ kg, preferably about 10 ~ g/ kg to about 5 ngy/kg, of the conpound to
t he subject. Any of the conventional dosage fornms may be used, such as
tabl ets, |ozenges, S parenteral forniulations, syrups, creans, ointnents,
aerosol formulations, transdernial patches, transnucosal patches and the

i ke. The corrpou@dfmpmfndh Bethe Mﬁﬁanﬂntﬁlﬁiﬂgb@ul@ﬁm@g&hﬁﬁzﬁﬁbeﬁepﬁféﬁ single

t herapeutic agogﬂt {?ng %E %n or_the conpounds of the
_invention mdy*HE& E’B‘T’FB E%HRQM% Bipreand mirdasideiredni t h ot her
active agentasovel ncl udi ng addi t| onal inmmune 10 response nodifiers,
antivirals, antibiotics, etc. e ounds of the invention have been

shown t© induce MHEEPSLLfIRertinn S?Pergo e\ &l Himidezald, frslauinelisxpamingeht s

performed aceamdi RO isGeddhd widBdudrusPihbRictd el @n sHQ%fa%?Whﬁo%db pfli cate
that the co ounds are useful as i'mmune_ response nodifiers”that can

nodul ate th ek shhsrsastipm can b garpied oy addings @qwthmfgulﬁmémw@ndmg t hem
useful in th@dl@ﬁoﬁ)frﬁﬁfaﬂ@ﬁta s@fuh@n 3?5 doft urﬁfof@bﬁﬂﬂg m @éﬁl%h@ﬁ nefjose
production may be induced by the admnistration o Unds accor di ng to
the inventi é}ﬁI@@W@Ifll>¢Qﬁllﬁtlﬁllt®é41(¢mleﬂlfs'1@muw)mndmgl\ﬂhé reacptd)/nospreﬁamblfy necrosi s
factor1g ( TNGHRd oS erleukins (1L). Cytokines whose

bi osynt hesi s rrrrla lget%{\ﬁégh%ega rﬁlgér m@&ﬁ? s of the invention include |IFNa,
TNF-a, IL-1, IL- Blstdpl.(l)lﬁf Reacti@(Schémd Y, amdn@oﬂf@mﬂhMSR@.hhmﬂctaywmkl nes.

ana Dumr o8 E5hen ehOFREo A S ROk R idelnt P et e o < "
viral di seasxémhamdsxﬂ:gmmss»meﬁMHingkeﬁctuﬁlh‘,@n bwueidd S bPadigdeddionet hod of

i nduci ng cyto es I n,an i mal risi ng .adm nistering an
effective afd ?‘}“n% e&“%%ﬁ%ﬁﬁ%%e 6‘?““88 %qufvak?ﬁtsg? triethy a0 i on to t he

ani ][nal 1525 lﬁlf:hlo&lntbtlfaﬁﬁnﬂﬂiaé&cﬁﬁn hiifird AL BEP AN, TiVAIdRRANS frefRBlylcBrried
preferentia

uce the expression of a i,n a popul ati on of
henat opoi et ° Etyaééfq Ceéitf‘é‘ﬂp%{gtu%él\%s O pter ﬁ?ﬁé‘%—é on is 6‘?‘6@6@%@%&8‘! Bitureel | s)
cont ai ni ng RRCR Melb& 1o WA afBlentiBRfkrithleC TRSlodlcY BRa @anm&bﬁ?ddn conconmi t ant
production of significant |evels of inflammtory cytokines. ' I'n addition

to the abil PESPiERE sicfhereok ase bpisslated ppippcamvensipndlimatieadds- t he conpounds of 30
the invention affect other aspects of the innate i nmune response. For
exanple natural killer cell activity may be stinulated, an effect that may
be due2¢o cyt oki ne induction. TheReentipoSehgmedHy al so activate rracr ophages,
which in turn stinulates secretion of nitric 22 W Ol12/-4fi 1 ~)II

PCT/ L1S01/ - 1(i s§#&, oxi de and the m.[oductl on of adgjtional cytokines.

Further, the co ds ausel prgli f ey d differentiation of
B- | ynphocyt es. LWI\ kA p J ARRRO" N
ynp Yy | >—R — >.R —_— \>_R
Z N (4} = N 2 (2 N 2
R; X Rq X R >:<
Cl) ? o 2 o
R;—H\ Ri— —:S:—CI L{;— —g"N/Rs
XXt k, I L © XXXl L& R,
3
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Conpounds of the invention also have an effect on the acquired i mune
response. For exanple, although there is not believed to be any direct

ef fect oRyd.ggdibs or direct induction of T cell cytoltineser 86 REQduction
of the T helper type 1 (Thl) cytokine IFN-y is induced indi rect(y and the
production of the T hel per type 2 (Th2) cytokines IL-4, IL-5 and IL-13 are
i nhi bited upon a(gm ni s(ifr %ti an of, the conpounds. This _activity neans that
the conpounds ar e ROURGf oLithe "E‘Y?é‘t‘?l}‘@é‘tbﬁé’f‘ﬂpa’iﬁ@a‘d’i"édé%sté&ﬁﬂ’f’é‘ﬂé‘céﬁﬂeeﬁul ation of
the Thl resphes®, Ry®:OK,, HAYREAQH kRS aBrRh abfve. Th2 response is desired. In
vi ew of the abi llj t% ?f 10 conpounds of the invention to inhibit the Th2

i mmune r esponse, iR (D@hPersten Sehemedk p bEtimiflagef4 e lquinelingd-4mine b ¢ r eat nent

of atopic JdF&BARESXI i€ rddlucedad FﬂivﬁleQQEfJ@ﬁ-itetniaﬁydr@§thﬁ?daz§l4,|5?cg nolfpld-€rgi c
hemat 0Si's; as ‘a vaccl ne adj uvant for cell

rhinitis; system c |upus er a (
nedi at €d i nFRyES P@FOY@H@’%’&%{tﬁﬂ;ffe@blym reduation ftcatrisd onidysuspending angal

di seases angls ol hiboyrkor FfindIf Rk EARBRARA: TRELAXHDY FhBE kol the
compounds nmake themuseful in the treatnent of a wi de Variety o
condi t i ons. ofpdtiaumdI\ofoxidsednd thdsi Hyiitogenating. ntheaeactitrecapbe dumvenientlpardadt oki nes
such as IFI\g‘ﬁir{;\Qﬁ%rpg pat¥is@ the conpounds are particularly useful in the
treatnent of vira cﬁ seases and tunors. This i munonodul ating activity
suggests that cd¥igpd@hidsamitd pdten thesame memmenasstapd@Y aflReactidnrSehémal teli Seases

such a9, b |41 to, . viral, di seases i ncl udi egig@al warts;
corrrm?\1 war t ‘;"9%% %ﬁ’? hgr‘d {\%lé%@gm ﬁ‘éba'tdflfa?l[%’géfq“ﬂg I apine %%%ﬂﬁm npl ex Virus
Type | and Whipkisla spbgenhd afFormule 8 tThe padudtior ¥ plidraha@uti@ily hédeplablelsylt var i ol a

maj or; HV,  ,CW, VZV, i,havi rus; adenovjrus; influenza; and

pajr a-infl ue%'%rae?fclaﬂt%? gg%?’fll"f@f‘% 8‘?“"?1’35’[5‘?15@‘?"% Ssuch as cervical intraepithelial
neopl asi a; human papill omavirus (HPV) and associ ated neopl asi as; fungal

di seases, e.g. candida, 25 aspergillus, and cryptococcal neningitis;

neopl astic di seases, e.g., basal S&foRSEMAdha, hairy cell |eukenia,
Kaposit'ss sarcoma, renal cell carcinoma, squanous cell carcinonma,

nyel ogenous | eukem a, nultiple nyelorna, nelanoma, non-Hodgkin's |ynphona,
cutaneous T-cell |y J4, ¢ di seases, e.qg,
pneunocysti s carniy; o8l SN t oxopl asnosi s,
AR,sT—amt maciler P, i nfections,

i rt™NghalN di seases or

e.g., tubercul osi
condi tions thatR g t e conpowgds _obf #he invention include
actinic keratosis; eczeym;  eosinophili ﬁi essential thranbocyt haen a;

| eprosy; 23 V1~ O 02/ Rfl—JHQU PCT/ USUl/R_A.HB82 mul tiple I%s_ch_e_gg%i s; Omen's
syndrome; discoid kxipus; Boyen's dixggased; Bowenoixstxpapul'osi &: &l opeci a
areata; the inhibition of kéloid formati onfafter sur gery Bn§ ot her types of
" post-surgical scars. In addition, these conpounds coul d enhance or
stinmulate the healing of wounds, including chronic wounds. The conpounds
may be useful for treating S the opportunistic infections and tunors that
occur after suppyessio f cell nmediated inmunjty in, for exanple,

transpl ant pati P“f@gﬁg@fe mygpiqufostaiping auifarpide Bropp san beprepesdnt of a
conpood efdoesitiing @ RéxclidHSheme Vi MhbR®R, RLIEYRL REH, 5 X sda hr@iPdRhed Uf Fi Ci ent
to cause one or nore cell types, such as nonocytes, nacrophages, dendritic
cells and BPe®1s to produce an anmount of one or nore cytokines such as,
for exarple. | Fih fep A90T¥infon dcherhe v b1 frit oo salidcin bty o | nor eased
over the backgr ounc1p evel of such cytokines. The precise anount will vary
accor di ng tEermuleePdVids esasted with pdfuaylichlotite fogensrpte bt ity atsvlfiyaoyd chllosde of about
100 ng/ kg t XK f.er: . .~ S mg/ kg.
The invent idgrll:a gﬁ%s{% provi gégwga{r?gtcﬁ%géj%‘#e?%gg{’% %dgmﬁ a\% frﬁgfn]i ?f;ﬁ%ie}g&l& on in an
ani maRk3and chlonde frodichidrometharteitn g selutiwoglagsinpoundiof Borsmla XXXKV ami mal

conprisin } N ri n effectiv nt, of a oungd, or
coggositigﬁ&gﬁngﬂghgﬁaéﬁ?'gﬁe 8ofLgm%“#%gfﬁﬂgﬁn%%ﬁﬂﬁ?oﬁg?e%fi °to treat or
i nhibit a weacdibn ispieferablp narried eut abareduded tdnateranirt (-78°8)se a reduction in one
or nore of the manifestations of viral infection, such as viral |esions,
viral load, rate of virus production, a6d nortality as conpared to
untreated control animals. The precise anobunt wll vary according to
factors known in the art but is 20 expected to be a dose of about 100 ng/kg
to about SO ng/ kg, preferably about 10 pg/kg to about 5 ng/kg. An anmount of
a conmpound effective to treat a neoplastic condition is an anount that wl|l
cause a reduction in tunor size or in the nunber of tunor foci. Again, the
preci se anount will vary according to factors known in the art but is
expected to be a dose of about 100 ng/ kg to about SO ng/ kg, preferably
about 10 wg/ kg to about S ng/kg. 2S ~ The invention is further described by



wo ozm no PcTi usonb~sz Col um: Phenonenex Luna C 18(2), 10 x 50 nm 5

m cron particle size, 100g pore; flowrate: 25 nLimn.; gradient elution

fzom 5- 653 } mn., then 65 to 95 %B in 0.1 mn, the <eP5% B
SWoR 2148198 ’ . . : ’ BClR)sH/adss

for 0.4 mn., V\’nere A=0.05 % trifluoroacetic acid/ water ang B=0. 05%

trifluoroacetic acid/acetonitrile; fraction collection by mass-selective 5

triggering. Exanple N (2-{2-[4-ami_no-2-(2-net hoxyethyl) .10 )
1H-i m dazo[ 4, 5- ng@P?G@quﬁiiei‘g‘W%&‘EWx‘Q}aéﬁ O\ PR ENRE W ATreartedNAth N N yOw
"N OHN' , e 5B Enldyidd FCOHIUIORXIVI & frdviddth RRHR@ONFehangxdPp. 0 g,
0. 276 nol) |QM’JL8O nL of tetrah drofuran,(THFg, under NZ, was cooled to 0OC
. and treated% ¥ subespes gf Fopu WSG%WWP ﬁ?alﬁe‘%@}}t@b’ia%ngﬁsqwmpert_-butyl
di car bonat ecdnfifhirg 9 eqidvaldills S¥%hd arkifle A d¥kivRlEnid bFribAglakitRiinadded dropwi se

over 1 hto the rapidly stirred solution. The reaction mxture was then

. al | oned t o fehlpromsthapmie theyeprtionmixtarediom sigps(1 st Theradditign ispaefpreblpsaried 8 h. The
THF was t hegyt : W z us

Sl Uty vas. praorr s e RE, REEEHALER: e R 2T,

Thi s was t heat bellewed teqvammin ambipntiteriBragiret Bheeprodovona phamageyticylland t he
conbi ned or { i brine. The organic
portion Was&g%t%éé %{@i@&%@g%ﬂgﬁ%@%&@ e%’fllr’_%lgglga%%%ﬂ%?ge tert-butyl

2- (2- hydr oxyet hoxy) et hyl carbanate as a colorless oil (47.1 g). Part B A
rapi dly, stirred solution of tent-Rut ¥l &5(2-hkhydroxyethoxy)ethyl carbanate
(47.1 g", 25 0.230 nol) in 1 L of Eﬁ%ﬁﬁ’r%@é‘n&%ﬂ z was cooled to OC under N2
and treated witHHsriethyl anine (W8.0 L, 0.345 ngl.). Met hanesul f onyl
chloride ( 19.8 N O. 253,06l ) S_K5 MRRQ2/ . ¢i 190 PCT/ US(1 1/ ~6s82 t hen
added dropwi se| over Y88, m—>Thg r dack-Rpr—miet ulle Wasyighen al | owed to warns
to roomtenpe /ré}land weld edhan adéh ti h? The.reaction was
quenched byRg tiop of 500R at ulﬁat‘ed Na sol ytion and the organic

| ayer was separated) The organi'c phase vps t wasfed with H20 (3 X 500
m.) -and brine. The é%ﬁni c portion F_~ _\égq dried over Nd2SQ4& and
concentrated toygive B\'T{Z-[(t u oify a ony)!)%&m' Rot TM et hyl

met hanesul fonate as a Brkown oi 63.5 I@,)O. ‘Part A stigr@d Boel ution of
2-{2-[(tert-butoxycarbonyl)am no] et hoxy} et hyl mnet hanesul f onat e (63.5 g,
0.224 mol) in 400 nmL of N, N-dinethylformam de (DW) was 10 treated with
NaN3 ( 16.1 g, 0.247 nol) and the reaction m xture was heated to 90C under

15
The invention also provides novel compounds useful as intermediates in the
synthesis of the compounds of Formulas (I) and (II). These intermediate compounds have
the structural Formula (III).
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Nz. After 5 h, the solution was cooled to roomtenperature and treated with
500 nL of cold HZO The reaction m xture was then extracted with Et20 (3 X
300 n). W?ﬁzggmal ned organic extracts were washed with Hg‘@T)(Ug(,fM,Qp mL.)
and brine (2 X 100 nL). The organic portion was dried over MyS04 and
concentrated to give 52.0 g of tert-butyl 215 (2-azi doethoxy)ethyl carbanate
as a light brown oil. Part D A solution of tent-butyl

2- (2-azi doet hoxy) et hyl carbamate (47.0 g, 0.204 nol) in MeOH was treated
with 4 g of WR¥eilPd onxqgr@ms_gml{@tm{g@gou@g{ -iken{13 Kg/cnR) for 24 h. The
solution was then filtered through a Celite pad and concentrated to gi ve

0 35.3 g of 20 crude t el seiegied Hop shegrpupronsising phit hyl carbamate as a
colorless liquid that was paesirp tbouR fahher purification. Part E A
stirred _solution of 4-chloro-3-nitroquinoline (31.4 g, 0.151 nmol) in 500 nL
. of anhydrous CHZA 2, underRxZNRog8OeTBatdkenylit h tri et hyl anine (43 nl, 0.308
nol) and tert 25 butyl 2-( n et hyl carbamate (0.151 nol). After
stirring overnight, the regé??%ngﬁl;%ﬁ%)el was washed with HZO (2 X 300 mi)
and brine (300 rnL). The oRgéﬁich@U&H@tﬂmé dried over Na2S04 and
concentrated to give a brightyyekho crystallization from et hyl
acet at e/ hexanes gave 43.6 g4 l?ﬂt éb WBSI% }&ydﬁe

2-{2-[(3-ni troqui nol i n-4yl Rm#NB@-]-SOIzroR};} et hyl carbamate as bri ght yeI | ow
crystal 30 Part F A solu

2-{2- [(lg ni t roqui nol i n-4-y] %fq %%‘%"hylcarban&te(? 52 g, 20.0 mol)
in toluene was treated wi t-mmwzmssm@ﬂenpn carbon and shaken 26 WO
02/ G190 PCT/ US01/.1GS82 unRﬂE\E{HéQ( ) for 24 h. The solution was
then filtered through a Ce d" centrated to give 6.92 g of crude
tert-butyl 2-{2-[(3-am noqm.m3ism24m5)1aﬁnnelf@3ae§1hoxy} et hyl carbamate as a

yel low syrup. Part G A solution of tert-butyl 2-{2-[(3-am noquinolin-4

yl ) am no] et hoxy} et hyl car baerRtRe- SPZTE\@‘SZR@’“@Z@YSIYWI) in 250 nL of anhydrous
CH2Cl12 1g9as cool ed to OC and, tpgajosdhmy:th triethylamne (4.18 ni, 30.0
rnnol ). Met hoxypropi onyl chloride (3.30 nl, 30.3 nr<zol) was then added
dropwi se over 5 min. Bhis ?%%Qﬁ%t%mtméﬁﬁl%gﬁ%d to roomtenperature and
stirnng was continued for fydiapeh0 The reaction mxture was then

concentrat ed under reduced essure to give an orange solid. This was

di ssolved in 250 nL of Et Gﬂﬁ‘alnd 12.5 nmL of triethylam ne was added. The

m xture was heated to refl g apd stirred under NZ overnight. The reaction
Was then concentrated to drynéss under reduced pressure and treated with
300 i nBOof Et20. The mixtutmhwas then filtered and the filtrate was
concentrat ed under reducedhﬁ%@yre to give 15 a brown solid. The solid was
di ssol ved in 200 nL of hot and treated with activated charcoal. 'I'he
. hot sol ution was filteredhaemcwtybcentrated to give 11.1 g of tert-butyl

2- {2 [2-(2-methoxyethyl)-1

i mdazo[ 4, 5-c]quinolin-I- ?ﬂﬂlt%&Wi et hyl carbamate as a yell ow syrup. Part H
20 A solution of tert-but yhikd-VY-2Kedyk 2- net hoxyet hyl ) - 1H

i m dazg%4, 5-c]quinolin-1 vyl Lﬁ{; xy} et hyl carbamate (10.22 g, 24.7 mmol) in
250 nL“df CHJ 3 was treat 68 I>>:£>’c"’ﬁ‘fioroperoxybenzm c acid (MCPBA, 77%
9.12 g, 40.8 mml ). After -%Iklyrdirlaﬂ&n QubstifutediBy®né 6RGbleQbsHtvehid et Washed
with 1 % Na2C03 sol ution X 75 nL) and brjine. The organic | ayer was then
dried over NazZSO- and conc,f’é’i’mhﬁﬁ@ﬂptcﬁnsﬁm%o 0.6 g of tert-butyl 2 25
{2-[2-(2-met hoxyet hyl ) - 5- oxi do=dyi

i mdazo[ 4, 5-c] qui nolin-1-yl]et hhoi<y} et hyl car bamat e

30 © -N(Rs);
-CO-N(Rs);
-CO-Ciaroalkyl;
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as an orange foamthat was used wi thout further purification. Part | A
solution of tert-butyl 2-{2-[2-(2-nethoxyethyl)-5-o0xido-1H im dazo[4,5
c] qui nol iwokaMblogt hoxy} et hyl carbamate (10.6 g, 24.6 mol ) prpukPQs63k2 Of 1,2
30 dichl oroet hane was heated to 60C and treated with 10 nL of concentrated
NHAOH solution. To the rapidly stirred solution was added solid
p-tol uenesul fonyl chloride (7. 5 %a 37.0 mmol ) over a 10 mn period. The
reaction nixture was treated wtBCf-ualvhi onal 1 27 V1-'O (12/.12(i 190
PCT/ L1S01/ ~(i S82 nL concent r at ed,; NH40H sol ution and then sealed in a
pressure vessel and heating was contl nued for 2 h. The reaction m xture was
_then cooled and treated with 1084l of CHCL3. The reaction nixture was then
washed wi th H20, 1 % NazCO3 solpsdgani{ 2X) and brine. The organic portion
was drlgzd over NaZS04 and concentrated to give 10.6 g of teT-tbutyl
. 2-{2-[42ani no- 2- (2- met hoxyet hy Hpetezaqyclyl;

i m dazo[ 4, S-c] qui nolin-1yl]ethgxy §,§Q¥&car barmate as a brown foam Part J
Tert-butyl 2-{2-[4-am no-2-(2-net Xyet hyl)-1H
i mi dazo[ 4, S-c] qui nol i n- 1y|]et hdsQheietopiytar bamat e (10.6 g, 24.6 nmol) was
treated with 7S nL ofy F(@ 10 Et OH and the m xture was heated to
reflux with stirring. After the reaction m xture was cool ed and
filtered to give a gUtaiyHsEl- lod!kyll'hearslalkbrhl was washed Et OH and Et20 and .

dried wmder vacuumt | %€ b chl ht br.own solid.
The free base was rra%g%i}‘ ﬁf"%?l%%?‘ﬁ@f‘pﬂ’ cﬁ&e @Wﬁ%ﬁl”ﬁ‘gbg ‘cfmipFFd HRE of HBO
and treating with 10%rNa@+@ﬂgnou1bsoarR3'ﬁnéRaun|euao$¢tﬁmﬁkfgr on was then
concentrated to dryne rid he [e reated with CHCL3. The
resulting salts were rgghmﬁ)@lgdn‘%f}e‘\d g'rlg;életb‘ﬁ‘nﬁ'rlrc?r?:ﬁé’a?em’rate was -
concentrated to give I&,lBRbgnd)f)r is alkyl or alkenyl, which may be interrupted by one or

1-[2- (2- am noet hoxy) et hg é ‘%)2 nmet hoxyet hyl ) -
i m dazo[ 4, S c] qui nol iM% And"A®%as a tan powder. I\/B 330 (M + H+; 1H NWR

300 M¥, DMVBO- d6) 8 K.id0, ((dikyl .2 Hz, | ;
(20 7.40 (m 1 H): )7 ZRS%(mH(O Ik%? oFRﬁm@Hg'%anj%lﬂ&gctﬁer@tﬁfoﬁgab\;nd'\] - S 4 He, H)2

H);389(tJ—48!‘1§0t24i-ﬂn384(t,J:69l—|z :s4

Hz, 2 H); 3.31 (s, 3 ehhR predeht {stindepereftt iééted ’ ’ HZ
H. Part K 1-[2-(2-Am noe ﬂq(;;%sm eﬁe Ea2 3555, met o@g‘%%%(&lﬁmﬁéda 10
i mi dazo[ 4, S- c] qui nol i2HVA4 ¥ I(WI@@ 3 ngl@@tnﬂmry)mwaﬁ di ssolved in 30 nL

of anhydrous CHZC12 Q,pg gg the stirred solution were
added Et3N (0.64 ni, 4. jiez Kggnggﬂgﬁaeﬂ;%frfonyl chloride (176 p, L, 2.28

nmol ) #hd the reaction was aIIovved to warmto roomterrperature over 2 h.

The reaction m t | at ur at ed NaHCO
solution (30 m&%ﬁ%@‘&hﬁ?% aye \7\/@31@5fl E’g"ﬂgiﬁé’ @&isaﬂ'%ﬁl ¥%°30 HZO (3

X 2S nL) anepthptraight ciin el losmehe NSRS dncbmfwgdntgmiped eugydialkykadced

pressure to s disso ni_num anount of
MeOH and Et ‘?%1"\5&6‘?”(1?%5253%&”‘“8?“‘3&@ (psp Sf%%‘é’&yafl}%Wﬁ%%swwua&?ls The of f
vx/nidtg solji dwwaslkersrbgr@um:bomaxrﬁx& froV\2 € 20LcA b akorsO PREIddShebhifps hdv@Bdothl | trati on
an r 5e ta

(2- 2 4-amn (?ffl Er%'l %ﬁ/ eCEWF $Froup§ 53p e mopoeyelicerqgivagitic and prgferabbhoxyy et hy
| ) met hanes utave ﬁam Xke.101ing carbdrtatOms. 1Excthplary cyviic #fpd ivblidd dyElopropyl,

cyclopropylmethyl, cyclopentyl, cyclohexyl and adamantyl.
In addition, the alkyl and alkenyl portions of ~X- groups can be unsubstituted or
substituted by one or more substituents, which substituents are selected from the groups

30 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl.
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H NMR (300 MHz, DMSO-d6) 8 8.05 (d, J = 7.6 Hz, 1 H); 7.61 {d, J = 8.5 Hz,
H:; 7.42 (t, J =85 Hz, 1 H; 7.24 (t, J =7.0H, 1 H; 6.99 (t, J =
4 Hz, LwyBreal (s, 2 H);4.76 (t, J =5.0 Hz, 2 H; 3. 881RsBiluckid 4 H:
3.4.1 (t, J =5.4 H, 2 H; 3.31{s, 3H; 3.23 (t, J =6.9 H, 2 H;
3.04-2.99 (m 2 H); 2,81 (s, 3 H; '3C (75 Mz, DVBO-d6) I51.9, 145.0,
132.7, 126.7, 126.6, 121.5, 120.5, 115.1, 70.5, 70.2, 69.3, 58.5, 45. 4,

42.4, 27.6. 10 Anafthe Qﬂhchil]cfaﬂd’y] GstzﬁNg@féau,%?vhdﬁa@ sun%@mt&%%e orfloreB- 23;

AR

%N, 17.01. Foyn %, 52.55, 9, G 17; 9N, 16.66 Exanple
- (2-{2-[4-anin gg? RS HIS E\gl‘l’flﬂuoﬁn#ecbg@uﬂsefmlﬁwodmfyf g;qups that include
. i mi dazo[ 4, 5- cloprerd natol”, YELat whﬁiamélhhmm H%xfze%%t Hﬁ |N) N1;~0~ N
e y

OHN'~0O-S Part A 1-[2-(2-Am noet hoxy) et hyl]
i ni dazol 4, 5-c]taf3}i gthyland gediene (10.0 g, 27. 3 mol ) was d| ssol ved in 50
. mL of trifluor Oacei‘h&teﬁ&“aﬁ?’laﬁgug&ﬁﬁ%ﬁqnm%epcﬁ&gg(c]ar&ng mﬁpgr f rfgasggtgﬂg'

m xture was shaken under g I oha
Pt O- was adde&k@ﬁﬂeW@m@@was ingl ml@nubmnhﬂwbulpbwl dhoradi anid owlany13 The The

reacti on was ne ) reduced
pressure to gfté\}g’ géturo %%ﬁgﬁl\ﬂé%g %tn?ﬁk%vao‘? ng? ssoﬁ{\%g}%?%é\rﬁ%ggt l#%g&{e rlr%ZO t hen
made basi c ( pHeterd ajonp(e.2.5,4d i)+ SwitablefheteqtiligOpsiotiudd faryl, tilehyd, myaigyt, hen

over NazS0a ag e e B ok QIR B e Son DR Al G oo™

PCTI US0116-6i 82yrazolyl, oxazolyl, thlazolyl benzofuranyl benzothmphenyl carbazolyl, benzoxazolyl,

|(r2n nggfit goéﬁﬂl nol}y’ ﬂulﬁ‘g %nﬁlteg%f‘gx F%ﬂ])%gﬂzﬂg“ ggﬁ%wﬁmsgxamlm NVR

(300 MHz, CDE{}ls’b)hu&o&] , hfingliny, Mnny%}aﬂ@sdl%m J = 5.4 H, ; 3.84 I(-|; J =
6.6 Hz, 5 2 ) 3.36 (t, J =5.2 H, 2 ;. 3.28 |
(s, 3 H) 3.15 {t, l%etérotg/céll cluc?s n-a@ngtlgn{xgﬁor gng_ﬁysteps t@Z chmam pt lpﬂst 276
t,.J =5 .1 ldae rigg tdhero ﬂtomf{'ég( o S‘Nﬂnd ihcluddd al(%}fthesmll;sdfﬂrateﬁ'ﬁﬁ& #txallly|

{
1[2(2 Amnoethox et hyl ] ﬂf(e12 met hoxy ethé 8,9-tetrahydro-1
i m dazo[ # 5- c]“&?ﬁ‘f‘*‘iﬁ‘?q ‘??“E@‘&’ﬁi‘ he abayp mgntianct beteray) eroups. EF@EI@JPWed in 30 m.

of anhydrous GG t wer e
added N {0 e b B S sy R B g

3.00 nmol ) an#@PERENY.npiparaziny! mgzcélﬂl%@éld@@hﬁmﬂmlt ¢ lkem t enper at ur e

overni ght. The rea CaiAR f at ed
NaHCO3 sol ution (3%&&@ ; m‘l%‘?aﬁ%lragam (t:é@g)&}ggéf@g)g Qgrg%e;{%gltﬂggﬁaéggﬂ i‘%snﬁ%h%g wth
H20 and bri ne ongierimate wm%@@@emtlnmtﬁmttbdgmmmstsa@cmmr essure to

i I i t d f d f
Doty The) ¢ oe aid: duthilf pifRhh, NARkd AR faber. 5 Biert FERPRDy
purified by c@Mmm*r:ﬁhxnrfatm@ra@ﬁ%bﬁj,@@lthié%rpmmbkﬁh@lafﬂcﬁtﬁd,lha&xedyw th

NH40 i 389 . . .
(20 {2 - ameSaosT, TECrealh potsromy sikoxs regpopsiafityioy pino, lkytami,
i m dazol 4, 5- c]dqllaytmhﬁdjhéterBQrc}gll,]letelfmeyylbamjzlhalky)lmdﬁﬂpﬂaeﬁyﬂdampi de as a white
powder. m p 1

7.00 {t, J = a19, k}igﬁrjﬁmlyl aﬂalcag(nggrbeléyl }ga/llquklc_p(}éfa@&m(l q@jt&mcgb%ﬁwry%%ny?:; 77
(t, J = & 8 HhetedarycarbdnylSrfloxycdrbany, Kitdrbaryldxychrbondl, 3&ifhtocarbomyl5. 8 Hz, 2 H);

.2 2. 82 ;2 2
I?:D . 81( ; 5 ?m heteromyltl%ocarbo }U? alkanlzgrloxy, a?kangyrﬂhm ary carbony8loxy(, grylc%rb%%nylthlo,b5 (m

arylcarbonylamino, alkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
aryldiazinyl, alkylsulfonylamino, arylsulfonylamino, arylalkylsulfonylamino,
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylalkylcarbonylamino,

30  beteroarylcarbonylamino, heteroarylalkycarbonylamino, alkylsulfonylamino,
alkenylsulfonylamino, arylsulfonylamino, arylalkylsulfonylamino,

heteroarylsulfonylamino, heteroarylalkylsulfonylamino, alkylaminocarbonylamino,
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25 H): ~3C (75 Mz, DVBO-d6) |51.3, 149.3, 146.3, 138.4, 124.9, 105.6,
70.6, 70.5, 70.1, 44.5, 42.4, 32.7. 27.6, 23.8 23.1, 23.0. Anal. Calcd for
O gH2INEQUS 0y WGy 52- 54: %, 7.10; O, 17.02. Found: %, 5Refifsedssa- 22:
o\, 16.83 35730 WO 02/-411)0 PC f/USQ/ ~CS82 Exanple 3 N

(2-{2-[4-am no- 2-(2-nmet hoxyet hyl ) 1H '

I md 4, 5- i nolin-1-yl]leth et hyl ) - N net hyl met hanesul f onam de NHZ N

N~ 220 N TR pssbory . 5 B SHOMAAT B OB R oSG O, 1 .

228 mol ) wWasteRlapt@@indoarbdnyluing, RerbLPMidBsko l'h%lit‘i\ﬂﬁglg% b tRe bexanes (3X)
Wi

under N2. The dri eI\d sodi um hydride was treated with 800 nL of anhydrous
_ THF. A sol uthelreyyl @xor l%ftmﬂﬁleszgrpzpsme iigntifisd ppbsiyg Gubsyituted i fieptiengllyl. 9 g,

182 mol ) i RuRARAL, tRén 6HE HRPs Eﬁ%o%@g%tiﬁ%dtbp%ﬁ&i rh&%%fﬁf%%&’@ hydri de

solution over 40 mn. After addition was conpléte, e reaction was stirred
. an addi £i on&rumngated gbstEpesed by addition of methyl iodide ( 13.6 ni, 218

mol ). After stigLhR0aBYihdt eg Feﬁeﬁﬂ?f g?e?&}ehp ﬁorvﬁﬁmgl'éﬁ]}g%%?? gg%fg%}’%oo m._of

saturated NaHC03 sol ution. eaction mxture wa w th 200
m. of H20 aneptlude —Ruf-NFs—80:0RsTabkybr-guniNRapitiae-Raasryb epdr at ed and washed

wi th HBO and_Rrigg.__dhe or ' A t he ri ed over SOa and
concentrat ed B‘rﬁdlgrﬁa r%aaﬁclgéd_g% Fgggasrﬂ&éhefegm%%%ylﬂrygmg h8 rcfagﬁlgf%lggw%e
2- ( 2- azi doetuhsnbstiteiedyd sphstitiisd JroiR baprfceabhysetisylane ok obutylenei Thioftené ad A

sol uti of nt: - b | .. 2-(2-azi doet ho t hyl thyl)carbarnate .(41.9 g,
170 Zoqgrrml )qh?lﬁlt“&fgé %ffcg? 4 %%m%ggo?pfgd%éﬁg%q(o??b t“ée%sf.ariﬁff’os (‘_ n%car bon
and shaken un@ePreiféfred R, gepupsiriufiohyd2deeh, alklih grogapd hivingn t?/a%afbgﬁ?ﬁltoﬁlls kite%r edI
t hrough a Celi.t ad and concentrated t iive 37,2 of crude tent-buty
2- (2-am noet’?’n%@?’)?‘)eﬁ’tyﬂQ?foé’??]efsﬂlﬁrlo)’ga?'g‘é?fgFeéﬂﬁ‘g'ldsqbp%tan eyqleprenyingthyd): part” C 25
A stirred sohdtfioxgsihydfand etbk@ficthyl: Rbil SuBARAIEDIbIR shctlas Julthtivteday®l ) i n 400
nmL of anhydrous %ﬁz% 2, und«(&aﬁ;l l\?g Was treg%dﬂjvg\ﬁth t.rlilet hyl am’ne (43.1 ni,
310 mol ) arjpbstitpted aryl groups, preferred substituents include halogen, nitrile, méthoxy,

15 trifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if

present, can be present in the compounds of the invention in any combination.

. The invention is inclusive of the compounds described herein in any of their
pharmaceutically acceptable forms, including isomers (e.g., diastereomers and
20 enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is
| optically active, the invention specifically includes each of the compound’s enantiomers as

well as racemic mixtures of the enantiomers.

Pharmaceutical Compositions and Biological Activity

25 B Pharmaceutical compositions of the invention contain a therapeutically effective
amount of a compound of the invention as described above in combination with a
pharmaceutically acceptable carrier.

The term “a therapeutically effective amount” means an amount of the compound
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity,

30 and/or antiviral activity. Although the exact amount of active compound used in a
pharmaceutical composition of the invention will vary according to factors known to those

of skill in the art, such as the physical and chemical nature of the compound, the nature of
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WO 02/.t!1190 PCT/ USQL/ - 4082 tent-butyl

2- (2- am noet hoxy) et hyl (met hyl ) carbamate (37.2 g, 171 nmol). After stirring
over ni ghtyotffefogaction mxture was washed with Hz0 (2 ~ 3P Rhd4cagd brine
(300 nL). The organic portion was dried over Na2S0.~ and concentrated to
give a brown oil. Columm chromat ography (Si Oz, 33% et hyl

acet at e/ hexanes- 67% et hyl t.at.e/ hexanes) gave of tert-b

et hyl (2 5 TECSTRF AP 0 G EE SAgH TR SeROape g ok SPae S a vel | ow
solid. Part nDeﬁncﬁﬂifﬂlltcbﬁ)thCkflfﬂc@ﬂt adkivié Mgremeﬁthabﬁo:&rdéa -dbfeofabbut Q0Nheied ton- 4

yl ) am no] et ho I)carbamate (6. nr no in 75 of toluene
. was treated aﬁ%e{&ﬁ l@ Bretprably abopip0 %ﬁ‘gg%ﬁlk%‘ﬁs %&H&k‘é@%é‘?m@f (3 Kg/ cn®)
for 24 h. Thehj&e! Nhy Snn¥esavEiRRalldobdee frfls by wg&bdasucﬁhd #6leiRA6zeAR,
concentratedto give 6.8 g of cnde teft-butyl

. 2-{2[(3?ani quwwaomulamsa WHPRCTRMH oY meBts AFTospidormylations. ansesahs  an

or ange syrugat\gﬁysc@an\é\ﬁﬁcogg aicREL A8 difikbout further purification. Part E 15 A
sol ution of tent-butyl 2-[ (3-am_ noqui nol i n-4 yl)amn no] et hoxy}

et hyl (rnet hyl )caTWEﬂ sef 0% lgventl@c@nhﬁmrt}ln1SWrezl@@th¢t§lrxsethwwa%us CH2d ~
| ed
\Al\/lgts hgggpsopfagn fﬁtﬂﬁﬁgﬁxﬁﬁ&@%n%%%% Eb@@ﬁ%t@&é@ﬁ?ﬁm@}'g%%%ar opvm se over

5 nmin. The rembinitom wﬁsonteha@themmhotmr gotivenagentspiacladiog eddifmalsmnmne ng  was
contin gd f?ésge?*ns*epmﬁ%ei';h&nt{v%@ﬁt ngglopgsxétyre was t hen concentrated under

reduced press id. This was dissolved in 200 nL of
EtOH and 7.2 nlL ®he mmpeuimmdmhenevemm }adelbetn sﬂ'dwm tolinduge the\pasiuétdato€d t o
reflux and stirr

ed .under N2 .overnight.. The was, t co ent rat ed
Lo dryness S STt ShetpaBen: Brdhed Fadebd e e i Bloty S650 T 0
m Xt ure was résikguntlichit graethe atulpéunds irk h§eﬁﬂh€m\‘lﬁ1&e&éﬁpﬁﬁ§ahﬁoﬂif&ﬁk mden reduced

pressure to give 25 a brown soli.d. I’% ssol ved, i.n af CH2C 2
PG wmshed R Srming fraane FhunErsE ol SR AR Tadering (he] veurn 82504
and consent kRhREntdTd briétgdpgiestdt.essure to give a brown oil. The oil-

di ssolved in 100 _nL of hot MeCH and treated with activated charcoal The

hot sol ution wasCyickings whpssREpduciienany bsindyead pyghs administration of cqmpopndsyt |
2-{2-] 2- (2 I

yl ] et hoxy} et Fa(}fr% Eh%ln rljﬂb'(_)'ﬁ#a %ggl[cgud?/e %‘g"\?&l"{s@r{f@ &%erd{m mmo necrc\)/\b

02/ ~Ct9f 1 P(ﬁiEIthOS(ﬂNF ¢) 6 IvediBR cértaointerlpwkinsgIL)t é)ytdkirieslwgltbse blosynthes1s may
2-{2-[2-(2- oxyeth dazo[ 4, 5- t

et hyl (et hy°§ E&Pﬁ%ﬁﬁ’t%m)p?‘?’%ﬁi%‘e mféll;ti?nﬁ’??ﬁd%ﬁlﬁ g‘glFrf{I '13 El—é@'zw\%% treat ed
with MZBBA (IZ-1%ard. a&an@}x; of Sthér dytRInks, AhbiR otledrleffBig) tiRsdandidi@r ERelGhdsON

m xture was treated wt saturated NaHCO03 sol yti on and thg Ia%ers wer e
separ at ed. TARINBIbFYHREPIsdvaiiop Andymoneel gzoyth maxinghe sotepoypdsiciiiagheyr i ed

over Na2S0, wefinCaNVGENifcabeldnd ﬂnﬁksV@\cZer@ﬁgE @k idveionPdWdes a method of
2-{2-[2- (2- nethox et hy I& 5-oxid
¥

i m dazo[ 4, 5i%dugine ﬁ)ﬁpklﬁe ﬁmqa@xrywml e%wﬁy}g)aéamﬁ@tﬁmgeanﬁfeﬁw PHRYILDT own
solid. Part o@a@blﬁﬂduﬂﬁbf&nﬂ;osﬁfjoftﬁpihrv%’rltloﬁt({tfn ﬁlga )Z‘; ngfte h¥I7) Og SXI do- 1H

i mdazo[4,5 10 c]quinolin-"1-y oxyte 5.9
nrnol ) 26n 100 niCertain comphiupid efrthinpramtien hays be@afp@di to prefgentighylinduasdheed with 5

mL of concentra ed H 89 he ¢ i L Ut was
added solid pr{s 51 ﬁlé%esu )?E 1%? ori gentl %pof Qisf'faka ﬁﬁ?gé@e%the%plo mn
peri od.. The blldﬁdmtdnomcllﬂaxédllls)acdmmlﬁg’]ﬂI[IQ&dllm(pfrébuﬂnr dendtitid @tiape®) mithout
concentrat ed NH40H sol utj.on and. S sure vessel and .
heati ng was °?%° trai’i‘tlpﬁ?fg’au‘?’b‘?faslﬁnﬁlc ﬁ"e"eﬁé’gﬁ"?’?@WaW‘fﬁ %s t hen cool ed and
treat ed W t h  100Imddddfon ¢ e hBilityth éndueadtié pdBudion bfiEyRokigs, thé'@sinpsasdzed W t h
HBO, 1 | ut 3 i.ne, .The o anic portio s dried over
o204 g Zh ORI oo ep et B iis Traps BapgTes. For exanible, Ml

2-{ 2- [ 4- am nQite? cdlPactiity Xy Bé &tithulatdd;lan effect that may be due to cytokine induction. The

i m dazo[ 4, 5-c] qui nol i n-1yl ] et hoxy} et hyl (net hyl ) carbanmate as a brqwn oil
[ cor]ngounds may alsg a<]:t1vate ma%%ophag%s (whlch in turn stimu %ates secreﬁon of n1rnc1)c
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20 Part H' Tert-butyl 2-{2-[4-am no-2-(2-nethoxyethyl)-1H

i m dazo[ 4,5-c]quinolin-1 yl]ethoxy}ethyl (nethyl)carbamte (6.50 g, 14.7
ol ) waswéiggaglowed in 100 nL of EtOH and treated with 20pge8hyadHA in
Et OH and the m xture was heated to reflux with stirnng. After 6 h, the
reaction m xture was cooled and filtered to give a gunmy solid. 25 The

solid was washed with EtCH and Et 20 and dried under vacuumto give the

hydr ochl or i §&19&ahd the groguqtiop R adgition cytoliaes. Further, thesempersds mayca¥ele by

di ssol vi ng ph@tdhihaadbffetlgatRalol BlDmpRcPies.0f H20 and treating with 5 nl of
concentrated NH4OH. The aqueous suspension was extracted with CHC13 (5 X 50
. nl). The conbi nedompeyamds of thaipsmiomelsehaye ian affens on theaz@dud imauesorsenter at ed t o

?Irr;te hS I g?n %o etxﬁmé y] %D%K%HM% %éélf{é‘[gggé §%qcblfeﬁto ffeCt 'Ié(l;relllﬁ & celalgecfal tan
. powder .5 M5 Blﬂdct(d‘dlof THeh cyt8i8nes, HMbipodi&ibADS the FKﬁEI}idS@pé 1+ (@B82 cytbkiddVRN-00 MHz,
?IVEZO ?321 d8 gsmczu:fgcgindlfecfly agZ ?e ﬁEoduc%OH)of th:; Tg!?léeaglg 3 5T11235 fﬁ&kln%ﬁ%&ﬂz éL % H;
I?:i) ;386-( :19 S S EnchI_H)S ard inhibitedl upoh admnistratign ofAhd-Hompduids. (Illus adtlwtyﬁnéiné'lhat 4 H)
( t J =S 6 }‘qfomﬁmpbds arfll%gul(lg ﬁmestrg:mnentsol_fl)lghﬁe?sef whére upregulatlon of the’ Th%

2- (2- Met hox yRpdhgk hncﬂm{c%wh?egﬁmrﬁanmflﬂ@nrm%s@bﬁvéwde@ﬁmII}w{bki of the ability of
i m dazo| 4, Sc] qui ngl i n-4-am ne ( 92 mmol ) was dissolved in 30 nL of

anhydr 8is CF&‘E‘IP%‘“%#%‘?J@I"@&‘WH’ lblﬁbkﬁﬂﬁérihz fgamune,esiqmses fhe,cPRRoWs #FEi on~wer e
added Et 3N efheBild H-be miefil 1nrﬁi@&9ahﬁéﬁ@of‘§6ﬂ‘@ﬂi§e°a's'és OBYhofiBiQnatifs, bhedigfa,~L. 2. 92

mmol ) and the reaction was allowed to warm 10 to roomtenperature
over ni ght . ¥Hagy. aBergicahinitisygystemiclams ehdematnsiscisedvapgineadiiiventder esfl sat ur at ed

NaHCO3 | I ted
and vashed 1ot RRD s AR SR o (o R 3y AL BB Bt BNl O3 Smdr

reduced preslslamEdlaCryst allization of the residue fromEt QAc and CHZCl Z gave

|7§6d<r31r!zJ ol 4, S f)]zqu’I% n‘l mf%)sp%ns ﬁo@lﬁ? %iﬁ‘el%g %Iﬂ% clkjlﬁe‘frh akﬁf ﬁ%’ﬂé‘gﬂ lf"cl)nam de as

tan cryst al the trmi;menﬁdl& \@rd&xlz&lesf dEconitietR2Bdduse diftheir athty\IM:mdt@@mel\/l—h ,

DVSO- d6) 8 8. Q6 J=.7.8 - 7.61.(dd, J =0.9, 8.3.Hz,. 1 H: 7.42
(t, J :) 7. 2PL?%“Ct1(°“|Q)f cytokiges Sl:‘%lbﬁii Lﬂlﬂ‘%“ﬂ?z’b%?(‘b%%oﬁmﬁﬁ““q ffeﬁ)a““"ég‘éb (g? 2 H:
4.77 (t, J usfdhi th%"fﬂeataleﬁt7((ftv1r§l-_dﬁegéialﬁl'"ﬂ)lm&SB%is arﬂmﬁn&h‘&du%ﬁhg act1v1ty
3.48(t,J=S.SHz, 2 20 H); 3.30 ©3.13 {t,
J = S. S Hz, Syssppis thet prgndssfﬁy mVQntm af%use@ﬂ meanfwhws (svw!a amlwt DVEO- d6) 8
1S3. 9, 2(5'—83 %mlt?edwo, erall.l%as@s méla&ngéen]dglgwag‘ts dotinéh wér%z l§ntar%s0H a%uél 71.2,
60. 4, SI1. 47. Calcd f 1OHZ-NSOUS: O, S4. 14:
%1 6.46 %B Hmtmc E’@mquslrrm@x Vs @"zpe band Tyge B; @szllu-%m cqxaagmsumm WO

112/ ~C1111 Bgély%%{cul%ﬁgg%o@‘ﬂgﬁi . Bhv; VZV; thi ovclfus ade|:_1|mV1rus, influenza;

4S

(2-{2-[4-anmino-2 oxyet 6’789tetray
i m dazo[ 4, 5289 pﬂﬁ-nélupwalmsrae]pébﬂr@ nepplasisd spcihasperical inte¢nithelialindoplasind de

human papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. candida,

25 aspergillus, and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma,
hairy cell leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell carcinoma,
myelogenous leukemia, multiple myeloma, melanoma, non-Hodgkin’s lymphoma,
cutaneous T-cell lymphoma, and other cancers; parasitic diseases, e.g. pneumocystis
carnii, cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and

30 leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium,
Additional diseases or conditions that can be treated using the compounds of the invention

include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy;

23



NHZ N\ NOW NOi N.OOS 15 Part A

2- (2- Met hoxyet hyl ) - 1-{2-[ 2- (net hyl am no) et hoxy] et hyl }- 1H

i m dazo[ 4y8GbAkiepol i N-4-amne (4.22 g, 12,3 nmml) was di spekNQh/icBs225 nL of
fifluoroacetic acid and treated with PtOz (0.5 g). The reaction m xture was
shaken under H2 (3 Kg/cnR). After 4 10 d, an additional 0.5 g of PtQz was

added and hydrogenati on was continued for an additjo 3._d. The reaction
m xture V\/as}(’flﬂt eﬁ;%r?s&, QgmegSs 0@814‘5"8“16{%5259’(@@ ‘E%?P@d Bawenoid r educed

pressure t opghulssisalgpdclaQiveat; the idHiBitigebt 1R Ofkm MRS aBbSsufleteshdiothepBpd . Of
HzO and extrﬁct ed with 50 rn_e(l%f CHC 3. The organic portion was rermved and

. di scarded. PhROSEEHIEG?ISCHS IniaAdTtioR dhespeqmnonpds CB‘HéPEhaelﬁﬂ-PIISEWUBF thidi ti on of
10% NaCH 15 heinbf @Bundd,ihGudd@ScHr SR 6 wetids. aﬁee&mgbﬁﬂﬂs% b8 ubuPfortfeallly and

t he conbi ned organi¢c |ayers were dried over concentrated to a

. brown ol |. eeoPBedRistipinfechigas 2 upors Byt eoquridior syppisssioncnf calbmediatad t r eat ed
with 1 g of jamhhikah el SAAbRORnspIRS2[1Gs, Sak through

Celite and é:onceﬁr"%?r atre tg dr nrﬁre)sgt%a ﬁﬁs resﬁaﬁ%éygﬁné’rry%grllﬁg was

concentrated sevApamoentgfa CQAPROHH‘EF@@“YWOQM)'@G eytaldnegbiedynthesis is an amount

2- (2- met hoxyeby

[ 2- (et hyl am nloyg%t%%%?é %%%; In}O«rch,e'}l, t§‘?°'§’-st“ %h[ ¥ l%ongcyteslﬂacrﬁ? hcf§ %P%‘,dgu% e(‘!]lﬁl nol i n-

4- am ne. as and Bickllath produgsaancaronntvis o8 6r ridee eytb&me,s suth AMRr £30pldyHBN-0CDCl 3) 8

g %% J=5. %jzp ‘éﬂ? zf':zl(L466 19 gd ﬁ'l—«zwﬁ‘flﬁsI‘;‘%%%S%g%h%bafg%‘?““ﬁ%v*@ﬁ 25 2 H);

2.96 (m 2 bﬂtpk!ﬁeSB Jhé meclﬁe ddhoun wilbvery accdrdingfo factdzs kridwhlin 'rh% agbufis, 3 H);

(2- (2" Vet nofPiseRg 19 pef ot papiiaOh kR < bk M aSepe ity 60 Tewwl ooy o- 1

H i mi dazo[4anu¢]5mmomhélm%ﬂmn&ﬁo(p?&ﬁﬂeﬁﬁme&o&@fﬁ%ﬁﬁh a VRS iffestialiyad in 30
of anhydrous %é nh oled to OC under NZ. To .the stijired solution were
1{1‘8 arﬂa_et

added Et 3N 80 E%H%la)neaﬂeﬂlﬁéts%éﬁé%mﬁ"ﬁﬁﬂ CoORRIising de ( 167 pL,
2.16 ml) Addingteking ak SRR i RS oY doipRthd @ c¥RpBItiR of AR TATRIREL MU € over
3 h. The reaction m xture was then quenched by addition of saturated NaHCO3
sol ution (36nHe) Ahemapbetiestiyedo tigptor inpphit ovivghinfestiomis an amauntsapwilht ed and
washed W t he 2O, aladotlh ién r er reduced
pressure. Pﬁl‘l ficat |tgﬁ ugy ec%ﬁﬁ?#@ﬁ?@?rat ogr(ﬁﬁcs)%ggi a‘i?n{gg&faé 53%}?%0%04/ CHC 3
sat ur at ed wieﬁwnaqu@depﬁ nja prugproductine apd maudity ascomperside igeated tentwl  The
mat eri al I a syrup

whi oh sol i d st ar?gfuﬁfjwﬁ‘f\;ap)#c%?rdﬂlg?ooﬁtto 1&8&9# t{l}gag'bﬁ{t S ed under
vacuum® o gpwcmd;w bq:gl dofe of about 100 ng/kg to about 50 mg/kg, preferably about 10 png/kg to

N-(2{2-]4- f

i I’gli f:lazE)[ 4?@&??1&% i ?'%)'Si{et Eé/“?i"fg‘%"ﬁ ?%‘%N%? ttrr% aﬁﬁée%oﬁfi\‘ngrﬁgrﬁnde as off
whi t e cryst aineunt it mlp:au&b]a&c@wmdﬂ inBuiGor, sidefsr #ixbe ﬁﬂwhberbl)‘tumor FbchNVRg4iB 00 MHz,

b, on) 5. 7ot ek ypurshy du rcolojudodygors i 5 gy wfxé@&eﬁaﬂesa% e, 2
H) : 3.08 (t dosd o#alﬁ;uﬁl(]ﬂng/kfg tbihbou? 5@ thg/lkig) préfetdbly;abaut 18 peAkg ta3atidit 5 &g 5

H; 2.64 2 75 MHz, DNBQ d~)
149. 3, 5 4Esm3 1%@1%9"’%%% § fs%sgeétp‘% bg%eyw‘%&nwamesgwbtch doprovidgd 5

35. 4, 35. 2, fodlluétratidh-ofily add anolidtchdedtd be limh ﬂ%'m rféalrééd for C~9H2~N50450. 40
C3HgO: %, 53.97; ~%, 7.67; %\, 15.58. Foun 3. oUH, 7.48; N,
15.77. 25 36

In the examples below some of the compounds were purified using semi-
preparative HPL.C. A Waters Fraction Lynx automated purification system was used. The
30 semi-prep HPLC fractions were analyzed using a Micromass LC-TOF MS and the
appropriate fractions were combined and centrifuge evaporated to provide the

trifluoroacetate salt of the desired compound.
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WO 02/.111911 PCT/US(11/-4C582 Example 5

2-Butyl -1- {2 [ 2- (1, 1- di oxi doi sot hi azol i di n-2-yl) et hoxy]ethyl} 1H

i m dazo[ 4y (,cz‘hﬁ%nol in-4-amne. NH- 5 Under a nitrogen at ppsRRERss2

chl oropr opyl sul fonyl chloride (0.05 m, 0.46 mml) was added dropw se to a
solution of 1- [2 (2-am noet hoxy) et hyl ] - 2- but ylI -

i m dazo[ 4, 5c] qui pol i n amne (0.1 and trjethylamne (0.065
m, 0.46 nmml) ﬁc’l}f@md]i) APBTS %ﬁlﬁ%)s?(?ﬁ‘;‘)m?hé Migtop PRIGAle\Hie 1Q{)T;tk‘rred f or
20 hours fobmw@lvbsye 18 i Yaaln.; %fadldﬂﬁelﬁﬁﬂn\&&ﬂﬁ 5i65% B A44Qin., thd 658508 ¢4Jmg of f
white solid was di ssol ved in hyl f onnam_de (5rrL) and

1, 8-di azabi &&f %tbFndPLﬁﬁﬂéé‘Vﬁ feh%“(nenowlrm A=0.06 8o wiflypioacedis aeidiweter The
reacti on Wagndiid.084 uifiorchBethALtAHBTETe: %@c%m@ﬁ%@ﬁﬁyﬂ%ss lefeb@gen and then

quenched with water and extracted wth di chl oromet hane The organic

_ fractions wEi8eEgTbi ned, 15 . washed with water followed by brine, dried

(Na2SO4), filtered, and concentrated in vacuo to provide an off white

solid. Recrystalli zation from et hyl acetate yielded 0.068 g~of

2butyl -1-{2-[2- (1, 1-di oxi doi sot hi azol i di n-2-yl } et hoxy] et hyl ) - 1H

i m dazo[ 4, 5-c] qui nol i n-4am ne as offE%y}_élglcrystal s, mp. 152-154C. ' H NWR

(3 OOz, DMSO-d6): & 8.06 (d, J = 8 ,762(d,J:7.9Hz,1H),

7 42 20 (t, J = 7.6Hz, 1 H) N-@-234¢amina)2-2-teBlexyethyDH) , 6. 52 (s 2H) 4.73

4. 99Hz 2H),, 2H) ,
4 o7 (F’ 3=7 66Hz1H'§ﬂfl§Z%&4(%9]q‘é‘“§‘i‘“ '%B%ymtﬁylgﬂ4?*‘&‘@“#6’81‘““‘5 = 6.8Hz, 2H),
1.81 (quintet, J = 7.6Hz, 1. 4@lH; sext et , = 7.4Hz, 2H), 0.96 (t, J =
7.3Hz, 3H); '3C—Nl\/R{75M—Iz DI\/BO ; ,8 | 54. 6, 152.9, 145.1, 133.0, 126.8,
126.6, 121.6, 120.8, 25 115.3, 69 ~0, 45.5, 4S.0, 43.7, 29.3,
26.2, 21.9, 18.1, 13.7; 37 Vi 1911 PCT/ USA /. 11s82 Anal cal cd for
CZ~H~~N503S*0. 25H~0: %C, 57. 84; %N, 16.06; %5, 7.35. Found; %
57.90; 9%, 6.79; 9%\, 15.92; U5, les 6 - 26 Part A A solution of
tert-butyl 2-{2-[(3-am noqui nolln 4 10 yl) ayrigno] et hoxy} et hyl carbamate (3. 46
g, 10.0 mol) in 50 nL of toluene was treatetNwith triethylorthoval erate
(2.5 nm., 14.5 mol) and the reaction m xture= a9 heated to reflux. A 25 ny
portion of pyridinium hydrochloride was then added and refl uxi ng was
continued f h. The reaction was then concentrated to dryness under
reduced pressure. The residue was dissolved in 50 nL of CHzZC12 and washed
wi th saturated NalsGdfon ({292damincetholy)ethenol 290 0RAI6nolYinn 80 mk. ofas dri ed over

NazS04 and conce lve a gre oil,. Th n_ ojl ved in
50 nL of hot® %@éﬁ’@ %ﬁ@ag “%‘58%‘{?‘?4}8%9 '&‘ﬁ%&&ﬁg ith Lﬂﬂé‘*ﬁ%@ﬂﬁ?@f‘l on was
filtergd an@bl@mceanidhatoﬁd,fapteglbu@l dicaBorfiteq60.2 @506, 211%&15 in2t803n1( ety y| 1H

i m dazo[ 4, 5- c ui n(gﬁl n- } et haxy] et hyl car.bamat e, as yellow oil. Part B
20 A soluti Wﬁ g d fﬂ?f"ﬁe 02“[12‘ tosheyaRigly stye ?ﬁl‘H‘QEthe Gaﬁjoamlﬁmewﬁﬂ

yl ') et hoxy] ety bRavw QB ®adin (Frodm tegn elraQur@ aﬁmﬂﬁs) stirf@d Wa&&"rﬂdﬂﬁl G Gh Tys treat ed

wi th 3chl oroperoxybenzmc aci d %p 7% 2.S g, 11.2 nmol ). After
stirring foivasthgn rempved wader redppe s@ﬁﬁyr@nd/éhe TEMAINg AIYFopHuTY Whshreughiia HOD 3

solution an I rERO, ENCEN hed with
HzZO and bri g)eﬁ?%gk%ﬁl%ldwg\?g?ﬁﬁa?gg@% 25 Szmgoﬁonceni&rtg%re ltr1’.9‘£(}eg| ve 68 g of

test-btyl aeefate @QO ks, ¥00 BLpariddle copnbined organic layers were washed with H-)_O (2X)

i m dazo[ 4,5 0 v am
Part G A sl iy R apeorputt kEOPUY) A SN OETPRA fi fs er B

i m dazo[ 4, 521(}-huirnww}mx&)ewycmﬂ)h0a¢7]1m tojdrteas wibf#dtles).(3. 68 g, 8.60 nrnol) in
100 nmL of 1, %nglchl or oet hane was 30. heated to 80 C and treated with 10 niL
of concentra NH40H solution. To the rapidly stirred solution was added

solid p-tol uenesi Irdmcﬂy lstivedal sohxhdmf(té; +-Bulty2- (Bhﬁﬂ:oxymhb})y)ethﬁcar‘aarﬂﬂe @71 geri od.
The efSCt ' 09253 %1(1t l\f\fasfanhy TOuS Eﬁl &gwlasn co%le%rtg 8%]{!116(316 zs asn treg eg I}ﬁat ' Ng was
triethylamine (48.0 mL, 0.345 mol). Methanesulfony! chloride (19.6 mL, 0.253 mol) was
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38 WO 112/.~~~ 1911 PCT/ USO1/-t G582 continued for 2 h. The reaction

m xture was then cooled and txeated with 100 nL of CHZCl z. The reaction

m xture Wag oM@y Washed with H20, 1 % NazQ03 sol ution (33pg1/a66,4Lkdne. The

organic portion was dried over Na~S04 and concentrated to give 3.68 g of

tertbutyl 2-[2-(4-am no-2-butyl-1H

i m dazo[ 4, 5;c¢ i holin:1-yl).ethoxylethyl carhbamat e as 5 light brown foam

o ¢ D Ter P Seobpis? oYkt BlegtAtps ORI SET Alevd AR o 1

yl ) et hoxy] ebbiyhkaascban@taad (s fitred an SR OnaIMIY. MR SeStiSPRAIRENdEI RO Nl of 2M
HCO in EtOH %n.d tEg m'gture ggﬁ geated,to reflux wth stlrrintg. After 3 h,

_ the reacti AR P{IY mb spiyet 3 solpiion and the qpganic layrvas sepprafedolhel was

triturated odsdni ghabe Qb RishBd-witlALD {3 X 560 Ad) b HNKETIR PPini poftichhe product

as the hydrochloride_salt. The free base was nade by dissolving the

. hydr ocRI or i ¥ dsigf pver Nag¥D4and gpncepteatedie sive d=2ilHgrwi th 5 nL of concentrat ed

NHAOH. The Q@igeiSoryISRERTNRIRy AT f¥fhbRstiRAaida Qb%QJil“(d.g ). 50 nmi}. The

conbi ned organic |ayers were dried over Na2S0, ~ and concenFr ated to give

1-[2-(2 15 Goet hoxy) et hyl ] - 2-butyl - 1H i ni dazo[ 4, 5- c¢] qui nol i n- 4- am ne as

e, o1 E;str 83 N?dég%dg%ﬁ%mrgz{%Mﬁ&%&g%g?%gaim&@%@%}%@h%l( Eﬁ s ?s,

2 H): 4. 69 rethangsutfosats (6325 2,0.33 mad.i930q mL. of NeN-BirgetkiAforparlyle (BMBPYas J=5. 1

085 (et BTt 8 (indi bl adihmito el S 1 2

the tabl e b eufens hethprselpasetaaooied (i roem tnpeRiurs yid hekddovitrsobad. 6f step (7)
of Reaction gf |1 above . using the foll 8\/\”?‘%1%@ eral nethod. The

sul fonyl  cHIOHH S Bie TPARBORMIFERGYH HeRPEFrtd Wik Btk § 0RELAJEd to a test
tube 25 condoaibitied @raanie@kidiORerd vadied Fith 21,01 XO®h RE\ahe bivd (lsz-yérdo%%)l - 1H

i m dazo[ 4, 5-c] qui nol i n-4am ne (25 ) in dichloronmethane (5 nlL). The test

t ube was caBtS‘é’élgaédeﬂfE‘nW%ﬂdéi’ééﬂveéMrgos Aeconceptragdin give 52 Qepbiertbud2f or 18 -
20 hr.15The @obMethoMBShyICHDMEA R 1NBAHMRA Gentrifugation. The residue was
purified by sem -préparative HPLC using the nmethod descri bed above. The
products wet@Iyerified by accurate mass and |H NVR The table 30 bel ow

shows the structy . B¢ t ss {M+
50 WO oo/ oRfth b IR PARARR A IARRRKI AR SIARIIRCE L
Accur at e MaMsONwas eatedivith gNIfZ0%GRE oh carbon and shekeOnda Ez (3-Kglom&for s NHz  CH3

N~ NN7 %Thié%g’lgéglg %ﬁg{hirgﬁﬁeréd‘“t\x}éug AS@eI%am% ctinbhida & gN/e%SE g-uof4 35. 2196

01 \~~--N
20 crude fert-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
anhydrous CH;Cl,, under N3, was treated with triethylamine (43 mL, 0.308 mol) and fert-
25 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;SO4 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-
yDamino]ethoxy}ethylcarbamate as bright yellow crystals.
30 Part F
A solution of tert-butyl 2-{2-[(3-nitroquinolin-4-yl)amino]ethoxy}ethylcarbamate
(7.52 g, 20.0 mmol) in toluene was treated with 1.5 g of 5% Pt on carbon and shaken
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~~"0 02/-4619U PCT/ USI 11 /~1~582 Exanple Structure of Free Base Accurate
Mass Nunber (obs.) NHZ CH3 N ~ N N 448.2387 O N O- OCHs NHZ CH3 N\ N N
10 /| ~ 46QdBAgiop—-N1 * \ O-Si ONHZ CH3 | \ N N 11 ~ 4%¢cAR3D4k2 ~O O
41 WO U2/.1G19U PCT/ US(11/.1GS82 Exanpl e Nunber Structure of Free
BaseAccurate Mass (obs.)NHz CFi 3 N~I i N12~482.2214N ~ ,00~z / \ NY\/ N
130 N 486. 1191r?d7e(r)H§ (SOKé/cm‘) forhyﬂrqq TJ[ he solutlono\gr/a({s/ﬂ\e]ﬁ41%t%fe%%9rg\}gl\tlx 'f (23e1ite pad and

concentrated to give 6.92 g of crude tert-butyl 2-{2-[(3-aminoquinolin-4-

yDamino]ethoxy}ethylcarbamate as a yellow syrup.

Part G

5 A solution of zert-butyl 2-{2-[(3-aminoquinolin-4-

yl)amino]jethoxy} ethylcarbamate (10.2 g, 29.5 mmol) in 250 mL of anhydrous CH,Cl,

was cooled to 0°C and treated with triethylamine (4.18 mL, 30.0 mmol).

Methoxypropiony! chloride (3.30 mL, 30.3 mmol) was then added dropwise over 5 min.

The reaction was then warmed to room temperature and stirring was continued for 1 h.

10 The reaction mixture was then concentrated under reduced pressure to give an orange
solid. This was dissolved in 250 mL of EtOH and 12.5 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 Et;0. The
mixture was then filtered and the filtrate was concentrated under reduced pressure to give

15 a brown solid. The solid was dissolved in 200 mL of hot MeOH and treated with activated
charcoal. The hot solution was filtered and concentrated to give 11.1 g of‘ tert-butyl 2-{2-
[2-(2-methoxyethyl)-1H—imidazo[4,5-c]quin01in-1-yl]ethoxy} ethylcarbamate as a yellow
syTup.

Part H :

20 A solution of tert-butyl 2-{2-[2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-
yllethoxy}ethylcarbamate (10.22 g, 24.7 mmol) in 250 mL of CHCl; was treated with 3-
chloroperoxybenzoic acid (MCPBA, 77%, 9.12 g, 40.8 mmol). After stirring 30 min, the
reaction mixture was washed with 1% Na,COj solution (2 X 75 mL) and brine. The
organic layer was then dried over Na;SO4 and concentrated to give 10.6 g of tert-butyl 2-

25 {2-[2-(2-methoxyethyl)-5-oxido-1 H-imidazo[4,5-c]quinolin-1-yl]ethoxy} ethylcarbamate
as an orange foam that was used without further purification.

Part 1 |
A solution of tert-butyl 2-{2-[2-(2-methoxyethyl)-5-oxido-1 H-imidazo[4,5-
c]quinolin-l-yl]eﬂldxy} ethylcarbamate (10.6 g, 24.6 mmol) in 100 mL of 1,2-

30 dichloroethane was heated to 60°C and freated with 10 mL of concentrated NH,OH

solution. To the rapidly stirred solution was added solid p-toluenesulfonyl chloride (7.05

g, 37.0 mmol) over a 10 min period. The reaction mixture was treated with an additional 1

27




WO 02/ ~I11l1'l1 PCT/USOL/ ~CSS2 Exanple . Structure of Free Base Accurate Mss
Nunber(obs NHZ N O 15 N, a493202503/\iiN~NY\/N016~‘~,0
498. 2195 Q% d)ssR¢SC NHI / N 17 ,~ 504.1861 ¢, o F ~\ F 4$CT/1W94(Q@1 C I 9(1
PCr' /LIS / t §2 Nunbel e Structure of Free Base Accuobs, Mass

NNI~O0 18 518.2210 N~ ,0 O 1//NHZN~N\/19.r~5182243 oo—/

V11 N2 Nm% HCenIL}Iated %%&i%%ﬁmon and tgen sealed in a pressure vessel and heating was
continued for 2 h. The reaction mixture was then cooled and treated with 100 mL of
CHCls. The reaction mixture was then washed with H,0, 1% Na,CO; solution (2X) and
brine. The organic portion was dried over Na;SO4 and concentrated to give 10.6 g of tert-
5 butyl 2-{2-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-
yllethoxy}ethylcarbamate as a brown foam.
PartJ
Tert-butyl 2-{2-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl]ethoxy}ethylcarbamate (10.6 g, 24.6 mmol) was treated with 75 mL of 2M HCl in

10 EtOH and the mixture was heated to reflux with stirring. After 1.5 h, the reaction mixture
was cooled and filtered to give a gummy solid. The solid was washed EtOH and Et,0 and
dried under vacuum to give the hydrochloride salt as a light brown solid. The free base
was made by dissolving the hydrochloride salt in 50 mL of H;O and treating witﬁ 10%
NaOH solution. The aqueous suspension was then concentrated to dryness and the residue

15 was treated with CHCl;. The resulting salts were removed by filtration and the filtrate was
concentrated to give 3.82 g of 1-[2-(2-aminoethoxy)ethyl]-2-(2-methoxyethyl)-1 H-
imidazo[4,5-c]quinolin-4-amine as a tan powder.

MS 330 (M + H)";
'"H NMR (300 MHz, DMSO-d;) § 8.10 (4, J = 8.1 Hz, 1 H); 7.66 (d,J = 8.2 Hz, 1 H);

20 7.40 (m, 1 H); 7.25 (m, 1 H); 6.88 (brs, 2 H); 4.78 (1, J = 5.4 Hz, 2 H); 3.89 (t,J = 4.8 Hz,
2 H); 3.84 (t,J = 6.9 Hz, 2 H); 3.54 (t,J = 5.4 Hz, 2 H); 3.31 (s, 3 H); 3.23 (t, / = 6.6 Hz,
2 H); 2.88 (t,J = 5.3 Hz, 2 H).

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

25 amine (750 mg, 2.28 mmol) was dissolved in 30 mL of anhydrous CH,Cl, and cooled to
0°C under Ny. To the stirred solution were added Et;N (0.64 mL, 4.56 mmol) and ,
methanesulfony! chloride (176 pL, 2.28 mmol) and the reaction was allowed to warm to
room temperature over 2 h. The reaction mixture was then quenched by addition of
saturated NaHCOj solution (30 mL). The organic layer was separated and washed with

30 H,0 (3 X 25 mL) and brine, dried over Na,SO, and concentrated under reduced pressure
to give a tan foam. The foam was dissolved in a minimum amount of MeOH and Et,0

was added and a solid percipitated from the solution. The off-white solid was isolated by
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o~/ [ 44 WD (12/-4G110 PCT/USQOL/-41, 82 Exanple Structure of Free Base
Accurate Mass Number (obs.) NHL N\ N/ O21 s;o0 536.1917 0o / \ FFF/ N

I ON 22 wou2R6%2384 o /1 N' \ N/ O 23 ~~ ,0 , 546. 1852ppT/\QurkasA>S VI’
O (12/.11i 190 PCT/US01/-tC5S2 Exanple Structure of Free Base Accurate Mass
Nunmber (obs.) NHS N~ ~ N/ O "~~N 24 ~ ,.0 552.1874 0 F'OFXF N~ ~5 . ' ~~
0 25 =~ ~ G4 drigd“t‘c?yield 385 mg of N-(2-{2-[4-amino-2-(2-methoxyethyl)-1H-
imidazo[4,5-c]quinolin-1-yl]ethoxy} ethyl)methanesulfonamide. m.p. 114.0-117.0 °C ;
MS 408 (M + H)";

'H NMR (300 MHz, DMSO-dq) 5 8.05 (d, J = 7.6 Hz, 1 H); 7.61 (d, J = 8.5 Hz, 1 H);
5 742 (t,J =8.5Hz, 1 H); 7.24 (t, J = 7.0 Hz, 1 H); 6.9 (t, J = 4.4 Hz, 1 H); 6.51 (s, 2
H);4.76 (t,J = 5.0 Hz, 2 H); 3.88-3.81 (m, 4 H); 3.41 (t,J = 5.4 Hz, 2 H); 3.31 (s, 3 H);
3.23 (t,J = 6.9 Hz, 2 H); 3.04-2,99 (m, 2 H); 2,81 (s, 3 H);
- °C (75 MHz, DMSO-dg) 151.9, 145.0, 132.7, 126.7, 126.6, 121.5, 120.5, 115.1, 70.5,
70.2, 69.3, 58.5, 45.4, 42.4, 27.6. |
10 Anal. Caled for CigHasNs04S:0.23 H0: %C, 52.52; %H, 6.23; %N, 17.01. Found: %C
52.55; %H, 6.17; %N, 16.66

b

Example 2
N-(2-{2-{4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-
15 1 H-imidazo[4,5-c]quinolin-1-yl]ethoxy} ethyl)methanesulfonamide
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?). 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 brown oil. The oil was dissolved in 200 mL of H,O then made basic (pH~11) by

25 addition of 10% NaOH solutién. This was then extracted with CHCI; (5 X 75 mL) and the

combined organic layers were dried over Na,SO, and concentrated to give 5.17 g of 1-[2-
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N~Oa |i~C NH~ ~~ Chiral N O 26 ~N H CH3 542.2779 o' O,,,,H~6 V1'O

U2/ ~( 1')0 Exanples 27 - 39 Part A PCT/USOL/~(i~82 Using the general nethod
of Part Ayefpkxadprl es 6 - 26, 4-piperidineethanol ( 10 g, péfadof¥Rs) Was
reacted wth di-tert-butyl dicarbonate (17.7 g, 81.3 mml) to provide 13.1
g of tert-butyl 4 (2- hydr oxyet hyl ) pi peri di ne- 1- carboxyl ate as a clear. oil.

i dazol o (& wUnpas et i hor i fech P4 t relophr h oA IS te ol )

i n di chl or oseinlieneata30ldl). After 5 minutes a solution of the materi al
from Part AMJ§T} gM ﬁprret hane (70 nL) was added. 10 The reaction m xture
. was stirred™at B tenperature overnight. Mre iodine (7.97 g) was

added and thmmaezbowma})lsrs psl(s2d RIRRY £ SHPR! 7 ﬁ)”3ek4f9.]—16€'f-l) The

reaction m xture was Wi th saturated <Sodi um t hi oSul fat e
. brine, 3dri etiHydet] @»dd? ﬁ}ﬂnlﬁu? HA36836 (.1t B2 8, 2HY 3t28dn 3dOn3L Al At Hnder

reduced pr eyt L L i ed by
col um chrgfng 33%5g‘h§}§ ?e% hﬁ t?ng)ulsmH%-éH%O/belﬁ{/{fHﬁ ACcBt a%e in
hexanes) toHprovi de 15. 52 g of tent butyI

4- (2-1iodoethylpgpi peridine-1carboxyl ate as a pale yellow oil. Part C Under a
nitrogen atnosphere, 2-(1H i m dazo[4, 5-c]quinolin-1-yl)butan-1-of (6.5 g,
26.9 mmol ) was ddkile(d-Aminbd!thm)epiqrﬂ]t—l—(mmwmxwt}gl)éﬁpk&Sitmhﬂfroﬂﬂdi um hydri de

1.4 of 60% 2 . Q in rous N-dlrre The
ﬁeact |glon i s 8‘9' ééq‘éff‘%q\%ém% @ng'{r(g) Pﬁaﬁﬂﬂf’ i %H’T‘gr? f aplydroys o
evol ution hgH,Cleas@doled & (°CUMM N,A4-To2hOdRRH ByhidAi vrRé hdhealﬁ o84 baxylate
(10.05 g, 29.6 mmol ) was added dropw se over a period fS m nut es. The

reaction m &%PUmmohand methgngsylfony! %l‘tlﬂliidee(ﬁ?ahﬂbﬁé}{?tmm@m(th@ wagdionovas2. 5 hrs;
then it was HPL. hovved
t hat 25 thea]iragg{l:tﬁ?‘g%&m‘}aogggﬁ%g& %@5}! 5&%@1 "rﬂé I%% onmtt e% a%e}élqﬂ?ﬁcgﬁsori de
sol uti on waby slddied of sdmaaueé&uHCDmg)lant(m mb)va'ﬁheairganweldydr ovas bedparafed landZO

m nut an tra acet X eeth

ace;J atel é extvrv%tsc%qwnﬁr 2 \%/’é‘gﬁnnc? ‘\g/;ﬁet%r?"%aés )cmécﬁ ‘@H&S\'ﬁ ‘)Fﬂucﬁﬁ??rﬁ%g“r onbi ned,

dried over tscgdaemryeﬁudvt?;lide Thblsd)ltdewasﬁnamﬂqdlt\hﬁmmmf felwair?i of Ma@Hl reguced
ressure to e . a brown o he.., Oi urifj col um

E hr omat ogr atﬁﬁﬂli ”tgs“q‘? e PYWaEr %Ilsoéted&iy Hﬁ%tg’&l?\éﬁ?‘irg‘lﬂl %}‘r\ﬂe‘?hy éﬂ%“ét hyl acetate

in Pe?antes , chixthatedriptly (smxlz% M@H/OHKE%@ﬁrat@RﬂﬂﬁiqhéﬂuiaﬁiﬂOHi)@ l?eﬂs&@rr@gln de 2.2
of ten ui.n

g| peri di ne- t@r’bﬁ%‘f"&f’%& (E'fnert?‘oxyeﬂ%b 6%’8@]1863}15 1 ’g’é'%%‘)tlﬁg‘ % T@%B% Usi ng

t he~geper al lﬁﬂbﬂ?ﬁt@ﬁ nfetRARRLEShafide agﬁvﬁﬁ’té O\Mﬂertxﬂ? ters3q) od.i ~om Part C was
oxidized to Er ovide tent-butyl 4-{2-[2-(S-oxido-1H im dazo[4, S-c]quinolin-1

yl ) but oxy] eMA#13 Wp‘eﬂ) di ne- 1- car boxyl at e as an oil. 5 Part E Ammni um
ydrow de” el kionol SR rblgasa 8I96Y, 10 2 ALl OBsRl P I ATREEL 8y oo
S.2 mmol ) Hz 2H);3.77 (t,J = 6.8 Hz, 2 H); 3.68 (t, J = 5.0 Hz, 2 H); 3.39 (t,J = 5.8 Hz, 2 H);

3.28 (s, 3 H); 3.11-2.99 (m, 4 H); 2.92 (m, 2 H), 2.82 (s, 3 H); 2.65 (m, 2 H); 1.75 (m, 4

25  Hy; '

3¢ (75 MHz, DMSO- -dg) 151.3, 149.3, 146.3, 138.4, 124.9, 105.6, 70.6, 70.5, 70.1, 44.5,

424,32.7,27.6, 23.5, 23.1, 23.0.

Anal. Calcd for CigH9Ns504S: %C, 52.54; %H, 7.10; %N, 17.02. Found: %C, 52.47; %H, -

7.22; %N, 16.83. |
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in dichloromethane ( 10 nmL) was added over a period of S mnutes. The

resul ting biphasic reaction mxture was allowed to stir overnight. The

reaction \WphxbyE@yWas diluted with 10 chlorof orm and sat ur g¢gs@adigsm

bi carbonate solution. The | ayers were separated. The organic |ayer was

dried over sodiumsulfate, filtered and then concentrated under reduced

pressure to provide a brown glass. This material was purified by colum

chromat ography (silica gel eluting fE¥8Pled th SO% et hyl acetate in. hexanes

and then with ethyl acetat e,)v_(tl_q21?4_g§ﬁ§,gg_ﬁ]2,lgetgo,‘?gtg§,§_nt-butyI

4-{2-[2-(4-am no-1H irni dazo[4,.S-g£1qui nolin-1 )

.yl ) but oxy] et hy!| Vjimidagofft. frelqumelin A ostigtharys etigl)Hamethylmetionesyl forpnjde oam Part F

Under a nitrogen atnosphere, tent-putyl 4-{2-[2-(4-anvno-1Him dazo[4,S

c] qui nol i n- 1-yl ) but oxy] et hyl } pi per j.di (rﬁl\le 1- carboxylate (1.00 g, 2.1 mmol)

.and 2N et hanolic hydrochl oric acihd W20, ol ) wer e conbi ned and t he

solution was stirred 20 at ambi er enperature for 14 hours. The sol vent

was renoved iri vactso.and the Itihggtan solid was dissolved in water.
th

Sat ur at ed aqueous sodi um carbonat€ was agded until the pH reached 10. After
extraction .wth dichl oronethane (3~, rggni c fractions were conbined,
washed with brine, dried (Na2S04), filteredysnyand the majority of the

sol vent. was renoved iii vacuo. Hexane was agg@@ to forma precipitate.
Vacuum filtration yielded O S 2S g of \ ,

1-{1-[ (2- pi peridin-4-yl et hoxy) net hyl ] propyl } - 1H

i mdazd[ 4, S-c]quinolin-4-am ne as a tan powder. 1H NVR (300MHz, DMVBO db) :
8 8.34 (bs,patA), 8.19 (d, J =8.49, 1 H, 7.61 (dd, J = 8.31, 1.13, 1H,
7.4S-7.39 (m 1H), 7.2S-7.19 (rn, 1H), 6.SS (s, 2H), S.25S.1S (m 1H,
4.00 3.80 (m 2@@wgf&gd@dﬁdﬁ@"rﬁ0112419p9r821n89-tgﬁ7@ @ippolpwaps placed n proynd (m  2H)
2.09-1.99 ( s 237 . s 0.7 (m
SH): ~3C Nl\/‘i!ptt .%'@ams—li‘z%’qﬁ;ﬁé%df%@? %9‘%55'ﬁ?l)g?“"il%%\.%e?iig%é.d&d?%}.’yggd%%s?s, 127. 0,
126.9, 121.igatedwith@00 i sofgnhyrirows THIB A sohg®naf teachutyl 23@8- 3, 33.1, 32.7, 24.S,

cal ca Por CPRERIIAAE (e Lot I o e NS UE Rl 0100 o

accordi ng tsinchedaymbhieile solmidnyedr 47 met @yftef atditivh visaomplets, Be keaotipnl | above

using the foll ow ner gl et . he | fonyl .chl qr, r.t sul f anoyl
ohl o0 do ( 17 e RENEHE 20 Tk BRoved BY pilten e e hioRlge LB A5 2o 2TV
1- {1- [ ( 2- pi mewl)diAferbtiyringtdvernyght, nied deydtibp wapytlehehibiiwith 300 mL of saturated

b e o N Roe Rr et iRl o tn et SRR RE RGP LE ol o S0,
hr. fT_hedsgl 750 ] mmgdmwwhﬁ;f%&wmdmrﬁddi vﬁllggaio mabn‘gaem@cggﬂﬁbebwas -
urifie sem -preparative usi ng the met ho escri bed above. e
Br oduct s V\}e/?‘E“QPéYq%fﬂi‘eg‘dlnﬁéO%éﬂﬁsﬁ‘*é‘n&rﬁ@ge%‘}ﬁdfﬁkﬂ uced IessWp fe8it oty shows

the struct ug gf B bhlE2-[1-88ddeaRRY BIJIGHBEyRRABMERGs AG6WaligidaSS (M + H).. 49
WO 112/ . -1c§ 16 ST sty R thiyiRe yelufwaligh
a

A solution of tert-butyl 2-(2-azidoethoxy)ethyl(methyl)carbamate (41.9 g, 170

20 mmol) in 600 mL of MeOH was treated with 2.5 g of 10% Pd on carbon and shaken under
H, (3 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 _

25 A stirred solution of 4-chloro-3-nitroquinoline (32.3 g, 155 mmol) in 400 mL of
anhydrous CH,Cl,, under N, was treated with triethylamine (43.1 mL, 310 mmol) and

31




NunbeeStructure of Free BaseAccuobs.Mass C )NHZ\ N/ 27~-N/ 0 474
253' I CH3. N. O CHa || ~OCHaNHzN, /\\ 28/ N/ 475 24830 CH3. N, f0O iCHa 5N1 O

CHaNHZ\ I\{Xz)/né)kwgg N/ ~ 488.26470CH3N, O-CHs 110 50  V\OpP2/ushi/d36>
5

PCT/ USCOL/ 2 Exampl e Structure of Free Base ' Accurate Mass Nunber {obs.)
NH2 N 30 0 508.2349 CH3 N, OO~ ~ NHZ / \ ~N.31 ~ 0 514.1924 CH3 N~S S O
NHZ N ,

tert-butyl 2-(2-aminoethoxy)ethyl(methyl)carbamate (37.2 g, 171 mmol). After stirring
overnight, the. reaction mixture was washed with H,0 (2 X 300 mL) and brine (300 mL).
The organic portion was dried over Na;SO, and concentrated to give a brown oil. Column
chromatography (SiOz, 33% ethyl acetate/hexanes-67% ethy! acetate/hexanes) gave 46.7 g
5 of tert-butyl methyl(2-{2-[(3-nitroquinolin-4-yl)amino]ethoxy} ethyl)carbamate as a
yellow solid.
Part D
A solution of fert-butyl methyl(2-{2-[(3-nitroquinolin-4-
yl)amino]ethoxy} ethyl)carbamate (6.56 g, 16.8 mmol) in 75 mL of toluene was treated
10 with 0.5 g of 5% Pt on carbon and shaken under H, (3 Kg/em?) for 24 h. The solution was
then filtered through a Celite pad and concentrated to give 6.8 g of crude tert-butyl 2-{2-
[(3-aminoquinolin-4-yl)aminojethoxy} ethyl(methyl)carbamate as an orange syrup which
was carried on without further purification. '
Part E
15 A solution of tert-butyl 2-{2-[(3-aminoquinolin-4-
yl)amino]ethoxy}éthyl(methyl)carbamate (6.05 g, 16.8 mmol) in 200 mL of anhydfous
CH,Cl; was cooled to 0°C and treated with triethylamine (2.40 mL, 17.2 mmol).
Methoxypropionyl 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 witﬁ 300 mL of Et;0. 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,O 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-¢]quinolin-1-
30 yl]ethoxy}ethyl(methyl)carbamate as a yellow syrup.
Part F
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32 ~H ~ 526.2241 3 N5 OF S1 WO (12/ A1911 PCT/ US(I I LI GS82 Exanpl e
Structure of Free Base Accurate Mass Nunmber (obs.) NHZ I \ NJ N O 33 ~H- a
533. 2395 \NNHZN/N34cH~53824773No'~/@r N N N 35
S oaa s g fspon) -~ FEF52 WO 112/4(i1 30 PcT/ USOTT 40582 Exanpl e
Structure of Free Base Accurate Mass Nunber (obs.) NHZ N O 36 cH, O .
559. 2493 N ~s / A sdlutiddbf brz-bulyl N{B42-@Hneth&B6thP)-f Heinfidaro[@, N ]quifdlinsi-' ~s~~ 3

(3 N2 TN S0 B8 T A0 Re By b arbamata (700 & 19.8 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
treated with saturated NaHCOj solution and the layers were separated. The organic

5 portion was washed with H,O and brine then dried over Na,SQ,4 and concentrated to give
7.05 g of tert-butyl 2- {2-[2-(2-methoxyethyl)-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yljethoxy} ethyl(methyl)carbamate as a light brown solid.

Part G
A solution of tert-butyl 2-{2-[2-(2-methoxyethyl)-5-oxido-1H-imidazo[4,5-

10 c]quinolin-1-yl]ethoxy}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 NH4OH
solution. To the rapidly stirred solution was added solid p-toluenesulfony! chloride (3.33
g, 17.5 mmol) over a 10 min period. The reaction mixture was treated with an additional 5
mL concentrated NH4OH solution and then sealed in a pressure vessel and heating was

15 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,O, 1% Na,COs solution (3X) and
brine. The organic portion was dried over Na,SO, and concentrated to give 6.50 g of tert-
butyl 2- {2-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl]ethoxy}ethyl(methyl)carbamate as a brown oil

20 Part H

Tert-butyl 2-{2-[4-amino-2-(2-methoxyethyl)-1 H—imidazo[4,5-‘c]quinolin- 1-
yl]ethoxy} ethyl(methyl)carbamate (6.50 g, 14.7 mmol) was dissolved in 100 mL of EtOH
and treated with 20 mL of 2M HCI in EtOH and the mixture was heated to reflux with
stirring. After 6 h, the reaction mixture was cooled and filtered to give a gummy solid.

25 The solid was washed with EtOH and Et,0 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 NH;OH. The
aqueous suspension was extracted with CHCl; (5 X 50 mL). The combined organic layers
were dried over Na;SO4 and concentrated to give 3.93 g of 2-(2-methoxyethyl)-1-{2-[2-

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

MS 344 (M + H)";
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WO 02/-4G1911 PCT/ US(11/.1GS82 Exanple Structure of Free Base Accurate Mass
Nunber (obs.) NH=E N~ NI ~ OCH3 3g ~ ~ ~ 655.3173 NO\ / NN\ %N CH3
CH3 ExanplgsAfion49 Part A A solution of tent-butyl PCT/USO1/46582

2-{2-[ (3-am noqui nolin-4 yl)am no] et hoxy?et hyl carbamate (6.92 g, 20.0 mmol)
in 100 nL of toluene was treated with triethylorthoformate (4.65 niL, 28.0
mol ) and tHeNMRQEOOQVIHﬂIDMS(Deld)VMOTI@l@D&CV 18z, 1) %2 (&, 120.0Y8.3p94, 4i on of

pyri di ni um di\ %@l ori de was en added and refl uxi ng was continued for 2
h. The reac 4 Qdt"h‘eh0c7oh<§é-’r1rtl%ét1‘9d7%(4§llﬂyﬁeéé MQ& He.dddl 6496%8ssure. 10

The resi duemﬁzsmetSﬁ@B\ﬁfk b By, 200 @l 06 s HZELsE, X! | s ped, {g;,goazﬁg%r at ed

~ NaHC03, H20 and brine. The of gani ¢ portion ri'ed over

concent r at eél)at%zb‘itv’e—éf)dizeéﬂ)d% (3 he5ér1@e21H(bl2|12vﬂa,§ Wdi.ssol ved in 200 nL of
hot MeGH angyteated with 10 g of activated charcoal. The hot solution was
.filtered and concentrated to give 5.25 g of tert butyl 2-[2-(1H
i m dazo[ 4, 5- c] quitbMethozysphy)et-fid i {reatinyarsiacothoet] ethyl$- 1 &-ihiiddao[4y5el | ow 15

o1 et hoxy] of Ry oAb Ph s 20 il as fraivdebiyod By iR nta Lol gRL

treated w t hodUERBAC Tiddér N3. '&Bt}g,su&ﬁl Blutiookde. ad&efthg’N QX31rmi |8 oMbl ght, t he
reaction m x re.was 30%? gq%vmth sat ur at ed NaHCO3 sol uti on and the
| ayers wer e2¥bpathagesyjfonylghlogide 36 1ln?,02 mgellaad thidgedctien Was allopod todmbr i ne

then drj ed @@bmNaRSRAuR W eHRME ST BlcBEn hﬂctﬂ{a%s fhef Qudhcla vy GBdiHBYLY |
2-[2-(5-o0xido-1H i m dazo[ 4, 5- chw nol i n- y ) et hoxyl]ethyl carbanate as a

i ght  br ownsatwatedl NHCOs sefsion1 39 migamhGHsH1BU=IL). 1Thf(0153820 hamrtwas; A sol ution
of tef-~t- bUEéblara?ed[agd (vasHad Wit Hb! anjl brine, ned ver Na,SO4 ?njl chcentratich%lemml ) in

i m dazo[ 4, 5-c] qui noli n-1yl) et-hoxy] et hy car arnate
150 nL of 1re@u@ﬁd@rﬁsmrge€watnlélzm of tha resdtiue fro@(EtQAgadd CH@@IE gavevi56 mgod n of

ol d prt of deneeur Famyt> (et ekl URRMBHS AN B IS IR B0 oo
The rekict i omethiykbaihanesuifonammideadsath agydtdls, aﬂpaﬁﬁl(l-l%fﬁaﬂc 2 mL of concentrated

NH40H sol ut W@R&%‘E{? sealed in a pressure vessel and heating was
conti nued f ‘reaction m xture was then cooled and treated with

100 nL of CHIRMR (30MHEINISOW,)D %@MdeJWSB Hbqrn)\/\@%h@ﬂ Wi=tohy, BBGz, 1% Na2C03
solution (3X) and brine. The orq%anl c 10 ~ portion was dried over Na2S0~ and

concent r at el five 4288, hHy{1 BdAed girt W A, BA-H7 A D50 s, 2 H), 4.77 (1, J
i m dazo[ 4, 5=¢, (ﬂHk @ht@*sizﬁ/ﬁ%tdﬂﬁ%ﬁ]}?} B%b G2y DYMPHE 2389, R48 ((IPL shygyw foam

Part D Tert - but

i m daz¥] 4, 5HY ®a h3ﬁ23ﬁl,¥€t%ﬂgf,]2e1tlh)’llléék b st Hz,(24H058.73 (s, 3 )32, 6l ) was
di ssol ved i pgd00 nL of EtOH and treated with 30 nL of 2M HO 15 in EtOH and
the m xture S heated to reflux with stirring. After 3 h, the reaction

m xt ure vva¥COOMBHS MitizeDPMSO- -dy) 98 5895108181471 @346/ 128.6)28. 5, 12X4r1a2.6d with .
hot EtOH (1 angd, fi.l,t 0,4l t product as the hydrochl oride
salt. The f?@e&bgéérﬂ%sdoﬁa eE%;Z%d?-g%‘\éI?\?‘r g6‘t he hydrochloride salt in 50 nL
of H20 and AnslaCalod)fomCydil,N;04S: 94C,cane eyl atedNHAEL. FotRl: 26T69193; BHsSPeNsi on

was exztsr actggz;v}jo&’hlwcm (5 X 50 m.). The
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20 conbi ned organic |ayers were dried over Na2S04 and concentrated to give
1.35 g of 1-[2 (2-am noethoxy)ethyl]-1H im dazo[4,5-c]quinolin-4-amne as a
tan povvdego(%(,g)p (M+ H+; 1H NWR (300 MHz, CDCl 3) 8 7. ggmgm,g,sz 8.2 Hz,
8 784(dJ 8.4 Hz, 1H) 754(m1H),7. 2 (m 1
H);543(s 2 H; 474(tJ 5.2 Hz, 2H) 397(tJ 5.2 25 Hz, 2 H);
3.42 (t, J = 5.1 Hz, H; 2.78 (t, Examp‘.ﬁaéﬂ. Hz, 2 H,; 1.10 (br s, 2H),
Part E The conpounds tabl e Were prepared according to the
synthetic nethod of sk"ne(ﬁ @%)4 Wn%' fgﬂxys%@r?g g?‘t%BWOUSl ng the
foll owi ng gener Bif-imEaaPals-clqlimblih - ﬂIeﬂioﬂﬁ}@%E}?Wﬁl@fh@ﬂﬁe]tha%k&ulfonamlde
i m dazo[ 4, 5-c] qui nolin-4-amne (20 ng) and 30 net hyl -2-pyrrolidinone (5
m.) were conbined in a test tube alidethen heated and sonicated to provide a
solution. The sulfonyl chloride ey I Was then added to the test tube.
The test tube was capped and the lpj, 2d Oh a shaker at anbient tenperature
for 20 hr. The 55 WO 112/ . 11i { PCGT/USI I I].tGS82 sol vent was renoved by
vacuum centrifugati on. The residue Wag[pyrifi ed by sem preparative HPLC

usi ng the nmethod described above. The products were verified by accurate
mass and 1H NVMR, The tabl e bel ow shows the vucture of the free base and

t he observed accurate mass (M + H). 5 Exanp ,/&pcurate Mass Nunber
Structure of Free Base (obs.) NH2 NI \ N/ (NCJ I / O40 392.1781 ~ ,0 0% ~CH
3 NHZ N\ NI, \''/ Ni O41 N 412.1488 ~ ooslNHZN\ NI ~1 [/ O42 ~
430. 1348 , 0

Part A
 2-(2-Methoxyethyl)-1- {2-[2-(methylamino)ethoxy]ethyl} -1 H-imidazo[4,5-
c]quinplin-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
10 d, an additional 0.5 g of PtO; was added and hydrogenation was continued for an
additional 3 d. The reaction mixture 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;0 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
15 solution. This was then extracted with CHCl; (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 ilot
solution was filtered through Celite and concentrated to dryness. The resulting gummy
solid was concentrated several times with Et;O to give 3.19 g of 2-(2-methoxyethyl)-1-{2-
20 [2-(methylamino)ethoxy]ethyl}-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-4-amine as
an off-white powder. |
MS 348 (M + H)";
'"HNMR (300 MHz, CDCl3) & 4.84 (s, 2 H); 4.48 (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,
25 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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0% F 56 WO 02/ 46190 PCT/ US(I11/-1t6582 Exanpl e Accurate Mass Nunber

Structure of Free Base obs. NH | ~~, / O43 N ,0 442.1572 o=/ \ 0 HCC
NH2 NI o2/ 19¢ N 448,1259 0 0% F F NHz N~ \ N/ 45~ ~ BER UM [ksg2S, 0 O 57
WO (12/4( 0 Pcrrusol/acssZ Exanpl e Accurate Mass Nunber Structure of Free
Base obs. NH, NI ~\~1 / o~ 46 N,0 480.1274 0/ 1 i F' F F NHE= ~ N,
AN\ N1 ~ BaB

(2-(2-Methoxyethyl)-1-{2-[2-(methylamino)ethoxy]ethy] }-6,7,8,9-tetrahydro-1H-
imidazo[4,5-c]quinolin-4-amine (750 mg, 2.16 mmol) was dissolved in 30 mL of
anhydrous CH,Cl, and cooled to 0°C under N,. To the stirred solution were added Et;N

5 (0.60 mL, 4.32 mmol) and methanesulfonyl chloride (167 pL, 2.16 mmol)‘and the reaction
was allowed to warm to room temperature over 3 h. The reaction mixture was then
quenched by addition of saturated NaHCO; solution (30 mL) and CH,Cl, (30 mL). The
organic layer was separated and washed with H,0 and brine, dried over Na;SO, and
concentrated under reduced pressure. Purification by column chroxﬁatography (Si0,, 3-5%

10 MeOH/CHCI; saturated with aqueous NH,OH) gave the product as a colorless glass. The
material was then concentrated with iso-propyl alcohol to give a syrup which solidified
upon standing in the freezer. The solid was dried under vacuum to give 437 mg of N-(2-
{2-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c] quinolin-1-
yllethoxy}ethyl)-N-methylmethanesulfonamide as off-white crystals.

15 m.p. 115.3-117.8 °C ; |
MS 426 (M + H)"; _
'"H NMR (300 MHz, DMSO-de) 6 5.65 (s, 2 H); 4.44 (t,J = 5.2 Hz, 2 H); 3.76 (t,J = 6.9
Hz, 2 H), 3.70 (-t, J=35.3Hz,2H); 3.47 (t,J=5.5Hz, 2 H); 3.27 (5, 3 H); 3.15(t, J = 5.5
Hz, 2 H); 3.08 (t, J = 6.9 Hz, 2 H); 2.93 (m, 2 H); 2.78 (s, 3 H); 2.65 (s, 3 H); 2.64 (m, 2

20 H); 1.74 (m, 4 H),
"C NMR (75 MHz, DMSO-d;) 8 151.2, 149.3, 146.3, 138.5, 124.9, 105.6, 70.6, 70.5,
69.2,58.4,49.2,44.5,35.4,35.2,32.7, 27.6, 23.8, 23.1,23.0. :
Anal. Calcd for Ci9H27N504500.40 C3HsO: %C, 53.97; %H, 7.67; %N, 15.58.. Found:
%C, 53.71; %H, 7.48; %N, 15.77.

25
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47 0~ ' 488.1722 i \ NHS N~ \ N1 / 4g ~ ro 490.1224 o%\ / o~~;0 CH 58
V~' O 0214C 190 PcTl usO1l 4css2 Exanple Structure of Free Base | Accurate
Mass Nunbgg 9RSgNHE NI\ N O 4g 0 ~ .0 496.1230 / \ F'0 Beifesofuckeampl e 50
N-[ 10- (4-am no- 2- et hyl - 1H _ _

i m dazo[ 4, 5-c] qui nolin-1-yl)-4,7-di oxadecyl ] 5- di met hyl am nonapht hal ene- 1- su
| f onam de NHZNNNOONHO:SON~EM(E)}$11%55A1P) t (rile (100 )
4, 7- Di oxadecane-1, 1 nole) in acetonitrile

was chilled in an i eB a][’TL'%‘['%?lthfl@X‘d%l%O@FW*}l %ﬂ‘d@lépxa]f@p%( o ms_)e dansy!l 20
chioride (5 g 0.0185 ol e) grsaehyedstRuAcelanihid e over a

m n. perlc()d gStlrnngln an ice bath ? E WO 112/-41 19(1 _ .
PCT/ US111/ ~0s82 continued for 1.5 hr. The reaction m xture was poured into
wat er (about 300 nmL) and extracted whth dichloronethane {2x 100 nL). The
conbi ned extracts were washed with ~and died to give an oil. The oil
was purified by col um chronmat ogr ca gel eluting with acetonitrile
cont ai ni ng i ncreasi ng anounts of ) to provide 4.6 g of _

N( 10- am no- 4, 7- di oxadecyl ) - 5-di | an} nonapht hal ene- 1- sul f onanmi de as a
viscous oil. "H NVR (500 MHz, CDC 1¢{65 (2H, quin), 1.75 (2H quin), 2.80
(2H, t, 6.59 Hz), 2.87 (6H, s), 3.03 (pH, t, 6.1 Hz), 3.43 {2H, m, 3.47
(2H, m, 3.52 (2H, m, 3.59 (2H, t, 6. 22 Hz), 7.18 (1H, d, J = 7.08 Hz)),
7.56 - 7.49 (overlapping nultiplets, , 8.24 (dd, 1H, J =10 1.2, 7.3
Hz), 8.31 (d, 1 H), 8.53 (d, 1 H). gg\r,/toBAsolutlonof _

2, 4-di ghl oro-3-nitroquinoline (2.7 %.0.0l 15 nol e) in toluene ( 100

Under a nitrogen atmosphere, chloropropylsulfonyl chloride (0.05 ml, 0.46 mmol)
was added dropwise to a solution of 1-[2-(2-aminoethoxy)ethyl]-2-butyl-1 H-imidazo[4,5-
c]quinolin-4-amine (0.12 g, 0.37 mmol) and triethylamine (0.065 ml, 0.46 mmol) in

10 dichloromethane (5 ml). The reaction was stirred for 20 hours followed by removal of the
solvent in vacuo. The resulting off-white solid was dissolved in N,N-dimethylformamide
(5mL) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (0.087ml, 0.58 mmol) was added. The
reaction was stirred for 18 hours under an atmosphere of nitrogen and then quenched with
water and extracted with dichloromethane (2X). The organic fractions were combined,

15 - washed with water followed by i)rine, dried (Na,SQ,), filtered, and concentrated in vacuo
to provide an off-white solid. Recrystallization from ethyl acetate yielded 0.068 g-of 2-
butyl-1-{2-[2~(1,1-dioxidoisothiazolidin-2-yl)ethoxyJethyl} -1H-imidazo[4,5-c]quinolin-4-
amine as off-white crystals, m.p. 152-154°C.

'"H-NMR (300MHz, DMSO'dﬁ): 3 8.06 (d, ] = 8.1Hz, 1H), 7.62 (d, J = 7.9Hz, 1H), 7.42

20 (t, 7=7.6Hz, 1H), 7.23 (t, ] = 7.5Hz, 1H), 6.52 (s, 2H), 4.73 (t, ] = 4.99Hz, 2H), 3.86 (t, J
= 5.0Hz, 2H), 3.46 (t, J = 5.3Hz, 2H), 3.07 (t, J=7.66Hz, 2H), 2.97-2.87 (m, 6H), 2.04
(quintet, J = 6.8Hz, 2H), 1.81 (quintet, J = 7.6Hz, 2H), 1.46 (sextet, J = 7.4Hz, 2H), 0.96
(t, T=7.3Hz, 3H);

“C-NMR (75MHz, DMSO-ds): 8 154.6, 152.9, 145.1, 133.0, 126.8, 126.6, 121.6, 120.3,

25 115.3, 69.2, 69.1, 47.0, 45.5, 45.0, 43.7, 29.3, 26.2, 21.9, 18.1, 13.7;
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m.) was cooled to O - 5Cin an ice bath. Triethylamne (1.5 g) was added in
one portion. A solution of

N- (10- amwe-4udmdi oxadecyl ) - 5-di rnet hyl am nonapht hal ene- 1pgghkpnaasde 15
(4.6 g, 0.0l 159 nole) in toluene (60 nL) was added dropw se while

mai ntai ni ng the tenperature bel ow 10C. The reaction was stirred at 2 - 5C
for 4 hrs avl clcdafor GaHhNed38&0.251HCe %CE, 52 BE; BYc6.82;04W, (610%; isuvr.83.. Thin | ayer
chr omat ogr G (Walg \nex a howed a trace of the am ne
starting rra%?ggr{q a)dé%gij)p’ (&ggg'%g@yﬁtaﬁb%g#gyel | ow spot at the solvent front
assunmed to be the addition product. The toluene was renoved by 20 rotary
evaporation to provide a viscous oil. The oil was purified by colum
chromat ography (silica gel, dichloronethane/ethanol) to provide 2.4 g of
N-[ 105{2-chloro 3-nitro-4-quinol i pymphIien@e4, 7- di oxadecyl ]

. 5-di net hyl am nonapht hal ene-1-sul fonam de. 25 IH NVR (CDC 3) |.62 (2H,

qui n), 2.05 (2H, quin), 2.87 (6H, s), 3.03 (2H, m, 3.47 (4H m, 3.55 (2H,
m, 3.65 (2H, m, 3.73 (2H, t, 5.37 Hz), 5.75 (1H, t, 4.39 Hz,NH), 6.91
(1H t, 4.76 Hz, NH), 7.15 (1H d, 7 32 Hz), 7.30 (1H, m), 7.50 (2H,

over | appi ng2fA * 7.62 (1H, m), 7. 82 ( 1 H d, 7.44 Hz), 7.88 { 1 H, d, 8.54
) e 822, (1 Ha @on B @9s(yia g, @ﬂ%fm@ 032 (I'H d, 8.06 Hz). 30 Part

G Material fromPart B was di ssolved in ethanol (150
m.). bhtal yb)@m@ak&wy}eﬂg/loarbamré@ AEE, Mlsmmdﬂgdﬂbmﬂ of teduent wasireatadass -

hydr ogenat %th%ét&ﬂ?ﬁhtr valefateY2 5 mIWlQS%x‘gml&;y the E}%T o%]ﬁ?l%é{e was]hhg ppar atus

for 30 m nutes er ‘chrorat ogr ap ace ®a: 1)
showed t hateftuxe A& Xavg pmow\aﬁpyudupimhﬁlroc'ﬁtmde gacthenndded xiducfuriagwid | tered to

remove the cataly ﬁ)& 43" q‘hé ﬁ%ﬁ:ﬁoipya% %eﬁf\é\@%n e\{Tadotg rdffjlytneess uherR d%cedd peres%urset hcley

solid which was s
10- ( 3- ani nGh2reslibowas dﬁssqmedlm Sm;aL))aﬁHE(Olz dndiwhadwtte@yirte ENBHCO;, H,0

o T SRPBARL R R 5o R BB L5 ool ek o S
2.87 (6H, he gweﬂa,u was axaso(vzlﬂm $mB b hd Me'i)H éﬂﬂ,trdaied “&histn(ai’eld,chmoaﬁ 62 (2H,
t,562Hz){an (:4.30 (2H br s NHSCB 1 (1H,
, J =7.3 9t SO}F 1gn yag ﬁimrc} angponcgntafed to ‘zlvaé 1(23 qflte' h?utyl72 @2(2(bu9y114 10

d),s. 18(| H,lﬂdinﬂdélzo[ihﬂc]m&lm& ﬁ%ﬁd‘x‘yﬂaﬂ%lc@%t’e%s é‘%lio‘d» &1.8. 54Hz) . ' 3C-NMWR
(125 MHz) 28.48 (CH?), 08 (CH) 27 (CH3), 45.28 (CHZ),
69. 75 (CH2fartBo. 83 (CHI) 70.08 (CHz), 70. 3 8 (CHI) 114.99 (CH), 118. S4

20. 84 . 126 22 i
26 01°(GY . 12689 ( OO 198 B l;.{gb A9 ihnignfauhilh- 1 105050 ().
130. 09 (myl)etm@w]eﬂw qa@amama‘t 122 mumd) 1u&qmz>f@®zchmz neaec( ©h3451. 75 (O).
Part D A ts
d?;sol vedp?ﬁb{ Qm;( Ol%zgg\{; g% )77@; 2 g;etlﬂghﬁgdogl%é rr| n agl’f(}réﬁ g@t h to
about 5C. Fﬂae%qﬂ Iylxmrgwﬂ W@@da*a@tsyﬂurmd Nat G s(amtxonlzsldghe lhyei8 wareo| ) was added

th st h h,2 t

o e S S8 504 4 BT DA e MG B, Vo,
gave 2 oi hl}d @mbwmta(e;wsgvd:)} 68 pyfifeasmop2d)-(2 Eﬁﬁ {-bxiddé-1 Htimidabelgj3ar dment ) nass
spect rum suggested

t
N- [ 10- ( 3- aéBtam do y@ %ﬂ’fygghﬁﬁadm%sl?ﬁﬁ ?esrf&fgjl}al?ﬁomf%m? di oxadecyl ) - 5- di met hyl ami

nonapht hal @ae€1- sul f onam de hydrochl ori de together with an undeterm ned
amount of start} nglugoan 0 te;g-lbﬁtyirﬁltﬁ(zglglt}irl- -gy\ﬁcfo-1H—imidazo[4,5-c]quinolin—1-
yDethoxy]ethylcarbamate (3.68 g, 8.60 mmol) in 100 mL of 1,2-dichloroethane was
30 heated to 80 °C and treated with 10 mL of concentrated NH4OH solution. To the rapidly

stirred solution was added solid p-toluenesulfonyl 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
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25 carried on to Part E without additional purification. Part E The crude
salt fromPart D was dissolved in dry nethanol containing 7% ammonia (20
m.). The §g) ‘HM’P’“ was heated at 150C in a bonb for 6 1/2 Bpgusfisssgeaction
m xture was cool ed and then concentrated. The residue was conbined with
acetone. Undissolved 30 material was renoved by filtration. The filtrate
was concent catisgbdforR h.hEha esdtidt enixes was Hfich b&dedbﬂld@&h@dfﬁutﬁ ho®mBlegr aphy

| | ol / di.chl th t f b . 6~1
WO 11 57 G BEECTPCA SR b g vas heravee o BOAAD, 146362055 sl (DRysnd . 7" 08
gzéo (28a 5 E) Blldle Mhe oxgafio 6131|0n Iwas 8nied cFera,80) shd c§ﬁoen§at9@to(%}@ 3.68 g of 80T t% HZ

" br s NHSO-) {’“fyl%fz((“?ﬂwo - butyl- %H-lﬂzdfzow%flﬂu(mhn- yllethowle@ylpm))amﬂe @01 (3 H

M, 7.6% ( fedibrodbnBan3 O HZ), 7. 88 ( 1 H d, 8.1 S Hz), 806 ( 1 H d
7.33 Hz), 824 ( 1H d 8 .54 Hz), 8.3G( 1 H d 8 55H). This

mat eri al vvagarE]Han purifl ed by hi gh performance I|qU| d chromat ogr aphy usi ng

a Bondapak C 18 ﬁe?&lﬁxtﬁ@[%%%ﬁﬁﬁo PRASE AL AYRLIRRS. [ T om Vaters,

MIlford, MA) elutin a co e gradi onitrile in water to
provi de theyléFélWYBﬂl}'bﬁ@G@éte @3. Q@EWHNEWBWHQZNHINMWMGH&S An in

vitro NUMBNEROR difhlcd¥ Shelha diRfl hitn 362 Safd A G LAdVELLaR-

Activit measur enent o rferon —an
factorl{ a) Wﬁﬂﬂﬂmﬁam gives sodidpdbe solid gy trittaaueémtﬁhbtrmafb(ﬁmmn)endmdl a as

described b t0

| munonodul a A %}&t:tg m{})lo%(gtﬁén%fo@ ?%émcgl\%g ?ﬁﬁ%\?ﬁfwﬁ Badety| gy,

58, 365- 372dlesskyptgeh¢)1grd;ocbm¢ salﬁhaom@flﬂzoaneuedtmgwﬁm 51ar o€edntentatehol e

bl ood from uman donors is co te enipuncture into EDTA 20
vacut ai ner &Egdli ¥?9e cﬁ“ﬁ%@ﬁ&ﬁpeﬁl%‘ﬁasﬁﬁﬁ%ﬁgdy‘g‘ﬁzggQggg BBls)ear e separat ed
fi ~om whol ecdalbhred otgamdéﬂ}&rst\yergﬂﬂdi &8l N&80] dridicuficdhirRed teSdivedl -HlL@t opaque- 1077.
The P are washed tw gt\gl&k I—lia nk's Bal anced Saits Solution and then are
suspended at™Beeshegy)eliglaspytyl Hf-imidazefi-clapinplined-aminpiss 2 BMcwders pensi on i s
added to 48mgsbs (Wha)*pottom sterile tissue culture plates (Costar,

Canbri dge, |:\/A or Becton Dickinson Labware, Lincoln Park, 25 NJ) containing
an equal volHAMRIBORMHz EDGH) 87O5HSdi=8.8 Bt b7 (debt 8ddia d#Rd.5Conpound
Preparation )C I Vo] e u} f Qxi O . The
DMBO concen I’gﬁ oﬁgfgﬁ’gtr} )%c‘)"tq (SZ')%C é%lké&*ffli_ng{afgéog%@%r ’i}ong)éf}gzlgﬁ) or

addi tion to3-3hé Joubil dtze2 b1 2.87 (t30= 1 8drbAH):R76The = 6.1 Gt 2 H):0f.8% (es 2 Fpnpound

is ad t o g{@] fZ'PF)Siz rs,%%ﬁlyéadlmgg__ﬁfﬂl 3clt_ﬁ’rpl ete and serial dilutions

are made int spensmnlsthen added to the 62 WO
| 12/ 6190 PCH@E S01 /-t16682 wells in an equal vol une, bri ngi ng the test

conpound concentt at i ons t i,red range. ,The f.inal _ concentration of
PBMC suspensi ont[:ils uﬂdynfge ta@%ﬁflg‘f’ﬁﬁfm ted|aggouding fo the. g}eg‘d with

sterile pl astthal dfisetp ,(7)mf>Reabtgﬁ Sblheyneaniboi/@mg the flRtvaf defdralifethidd. 24 hours at
37C in a 5% car %e suq%ongl(l C(}il?o e or tig sﬁ%‘amoyl chloride (1.1 eq.) was added to a test tube
25 containing a solution of 1-[2-(2-aminoethoxy)ethyl]-2-butyl-1 H-imidazo[4,5-c]quinolin-4-

amine (25 mg) in dichloromethane (5 mL). Thé test tube was capped and then placed on a

shaker at ambient temperature for 18 ; 20 hr. The solvent was removed by vacuum

centrifugation. The residue was purified by semi-prep'arative HPLC using the method

described above. The products were verified by accurate mass and 'H NMR. The table

30 below shows the structure of the free base and the observed accurate mass (M + H).
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Separation Follow ng incubation the plates are centrifuged for 5-10 m nutes

at 1000 rpm 0200 x g) at 4C. The cell-free culture supernatant

is renoved

wth a sugbmbgﬂgplypropylene pi pet and transferred to steﬁtf@Sg@kﬁﬁropylene

t ubes.
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VWHAT IS CLAIMED I S: 1. A conpound of the formula (1): R~ - R 10 ~I~
wherein: X is -CHRs-, -CHRs-alkyl-, or-CHRS-al kenyl-; R~ is selected from
the groupweans,fhi Ng of - R--NR3-SOZ-R6-al | "yl ; -R4-NR3- SOcRusid/kagy!: 15

- R~- NR3- SOZ- R6- aryl ; - R ~-NR3- S02- R6- het eroaryl ;

-R a- NR3- SOZ- Rb- het erocycl yl; -R4-NR3- SOz- R~; - R4- NR3- SO2- NRs- R6-al I ryl; 20
- R4- NR3- SOZ- NRs Heam@g kienyl ; - Ra- Rb- aryl; Accurate Mass | .
- R, ~- NR3- SOr NRs-NRmbket ler oar y| ; Sg;?ﬁ??% "a’gﬁRs_ R6- het er ocymby! ; fand
-R4-NR3-SQZ-NH2; 25 R4 is selected fromthe group congisting of |-hydrogen;
-al kyl ; -al kenyl; PCT/|{USOL/. 82 66 CD 02/ ~(il~)fl PCT/US(I1/ .1 (iS82
~-aryl; -heteroaryl; -heter ; ryl-Y-allyl; 5)-al kyl-Y- |al kenyl;
-alkyl-Y-aryl ;| and - allry substituted byjone or norje
substituents slelected fr oup consi sting of: -QOH 10 -halljogen;
-N(Rs)z~ -CO-NRS) ~; -|CO l; -COOC~_lo alkyl; 15 -N3;{ -aryl;

-heteroaryl; -|hetearocyclyls . and 20 - CO het el oay4glozgyY ifs -O or
-S(Oo0 z-; R3fis H CH.,0 al kyI or \\L%/I al kyl; each R# is indepgndently

al kyl or al kenyl, whi ch may be interr Ned by one 25 or nore -O] groups; or
R3 and R~ can fjoin together to forma ri\ each R5 |<> i ndependgnt |y H,

Cl ~o alkyl, oar Cz_lojalkenyl; Ro is aO’E) nd, al kenyl , whi ch may
be interrupted by one lor nore -O groups R~ |s Io al kyl; or |R3 and R~

can join togetlher to florma ring; 30 nis 0 to 4; and|each R prgsent is
i ndependently [selTected fromthe group consisting of Cr_,0 al kKyt,;] Cl_~o

al koxy, hydroxy, hal oden and\r i f)l_uc;r_oym shyl ;
NE \I

10 468.2075
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(o}
11 474,1625
o
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WO (12/ G1911 or a pharmaceutically acceptable salt thereof.

SO 1 /~GS82 2. A conpound or salt of claiml wherein X is

- CH(al kyl ‘);zbqizgxi

different. 5

or salt of cla
wherein R2 is
-al kyl - O al kyl

to forma hetef

~ -Ra NR3-S02- R~
of N (2-{2-[4-
i m dazo[ 4, 5-c]
(2-{2-[4-am no
i m dazo[ 4, 5-c]
(2-{2-[4-am no
i m dazo[ 4, 5-c]
(2-{2-[4-am no
i m dazo[ 4, 5-c]
2-butyl-1- {2-
i m dazo[ 4, 5-c]
i m dazo[ 4, 5-c]
| f onam de; 68
11. A conpound
wherein: Xis

o)- » Wherein the alkyl
A conpound or salt of claim1l wherein X i
compound or salt of claim1 wherein ~ is -CH(CZHS) (CHZ) - .

groups can be th

PCT | LI

BCTARE/ /582
PRIRY 4 A
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Mxampberern R2 1g H 6. A cConpound Of S$aHcb,ReMatsd] M 1
Al furyer |7, , A cofPUiic'dreediart of claim 1 yhejein|RZ is
15 8. |A com&gund or salt of clTaimI wheréin R3 apd R~ join
ocyclic.ring.] 9. A co und or salt of jclaiml1 wherein R~ is
taryl . 20 10y d selected fromthe group cpnsisting
am no- 2-|( 2- xyethyl)-1H _
qui nol i n-1 t hoxy} et hyl) net hanesul f opam de; N
L 2-(2-met h thyl 36, 7, 8, 9-tetrahydro- 1H .
qui Rel i n- 1yl ] et hoxy}oﬁt\hyl ) met hanesul f onamgheini£5 N
- 2- (2- met hoxyet hyl } - 1H—
gui nol i n-1-yl ] et hoxy} et-hyd9 - N net hyl met hanesul f onajri de; N
L 2- (2- melt hoxyet hyl ) - 6, 7, 8 _9stet rahydro- 1H
gui nol i n- 1yl ] et hoxy} ethyl) nmet hyl net hanesul f onafy ni de;
[ 2- (1, 4-'di oxi doi sot hi azol i di'n-2-yl) et hoxy]ethyl}3p 1H
gui nol i n-4-am ne; and N-[10-(4-am no- 2- et hyl - 1H
qui nol T N- L=yl ) -4, 7- droxadecyt{-5dirmethyianm momaptithal ene- 1- su
WO U2/|~(rl )k or a plarmaceutically acceptable sajt thereof.
of the {for I’ NHS Ni N ~>--R? N| XXOR Rn] (I1)
- CHRS-, |- yI -, or -CHRS-al kenyl - .
(o}
13 \\\N 486.1967
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14. A pharmaceuti cal

conposition conprising a therapeutically effective

anmount of a 5 conpound or salt of claim1l and a pharnaceutically acceptable
earner. 1gg A4Bphod of inducing cytokine biosynthesis inpah, Rp/5R:

conprising admnistering a therapeutically effective anount o
or salt of claim1l1 to.the animal.

a conpound
10 16. The nethod of claim15 wherein the

cytokine is | FNfaxahgie A method of treaftl ngq?? vi ral di JeasgrateMiaas | ani nal
conpri si ng adni hi Binwet g a t her apSHEYRS1SF B3PS ect i ve anountomeh a ¢onpound
or salt of claiml to the anijal. 15 18. A met hod of trleating a ne¢oplastic
di sease in an ahi mal copprisijng adm ni%tering a therapdgutically effective
~amount of a conpound or| sal W1 to the animal. |19. A conp¢und of
the fornlula (111): N\r /RN / X-O--R- 20 (IIl) (wherein X is -CHRs-,
-CHRs- al kyl -, of -CHRs-gal K | -;\25 R is selected fromthe group
~consisting of: {R4-NR3- BOZ-FR6- al kyl; -R4-NR3- SO~- R~-al kenyl ;
- R4- NR3- SO~- R~- arylqg 71 WO 02/ . TTn911 - R4- NR3- SCz- Ro- hegieprmar vyl ;
-R ~-NR3- SOZ- R~{het erocycl yl ; -R4-NR3=802- R~; - R, ~-NR3-|S02- NRS- R~tal kyl; 5
- R4- NR3- S02- NRS{ R~- al kehyl ; - R~- NR3-' S&&RRS- | ~- ar yl ;
- R4- NR3- S02- NRS{ R6- het ef oaryl ; - R4- NR3-S&Z- NRS- R6- het erjocycl yl ; amd
-R~-NR3-S02-NH2] 10 R2 |s selected frof tjresgroup consijsting of: PC rl1JS01
[/ ~(>s82. -hydrogeén; -all]yl; -allcenyl; -aryl; 15 -heterjoaryl;
-heterocyclyl; {al kyl -Y‘Fal kyl; -al kyl-Y- alkenyl;. -alkyl-Y-aryl; jand 20 -
allyl or al kenyl—substiTuted Dy one or nore substituent|s selected|{fromthe
group consisting of: -COH, -hdkogen; AN(RS)2; 25 -CO-N(RS)2; -CO-C|1 , o
alkyl; -cO0OC, [~0 alky]: ' -MSO -heteroaryl; -|lheterocyclyl:
-COaryl; and 72 WO 0R/ ~G ,\;\COheteroain; '
O
19 \\w{ 518.2243
570
o
NH, CH,
0
N
A
20 \\\N 519.2158
\_-/,O
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N
\_/
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Using the general method of Part A of Examples 6 - 26, 4-piperidineethanol (10 g,
77.4 mmol) was reacted with di-tert-butyl dicarbonate (17.7 g, 81.3 mmol) to provide 13.1
5 g of zert-butyl 4-(2-hydroxyethyl)piperidine-1-carboxylate as a clear oil.
Part B
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
5 minutes a solution of the material from Part A in dichloromethane (70 mL) was added.
10 The reaction mixture was stirred at ambient temperature overnight. More iodine (7.97 g)
was added and the reaction was stirred at ambient temperature for 1 hr. The reaction
mixture was washed with saturated sodium thiosulfate (2X) and brine, 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
15 acetate in hexanes) to provide 15.52 g of tert-butyl 4-(2-iodoethyl)piperidine-1-
carboxylate as a pale yellow oil.
Part C
Under a nitrogen atmosphere, 2-(1H-imidazo[4,5-c]quinolin-1-yl)butan-1-ol (6.5 g,
26.9 mmol) was added in three portions to a suspension of sodium hydride (1.4 g of 60%,
20 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. Terz-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 hrs; then it was heated to 100°C and stirred overnight. Analysis by HPLC showed that
25 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
30 gel eluting sequentially with 30% ethyl acetate in hexanes, 50% ethyl acetate in hexanes,
~ and ethyl acetate) to provide 2.2 g of fert-butyl 4-{2-[2-(1 H-imidazo[4,5-c]quinolin-1-
yDbutoxylethyl} piperidine-1-carboxylate.
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yl)butoxylethyl} piperidine-1-carboxylate as an oil.
5 PartE
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
reaction mixture was allowed to stir overnight. The reaction mixture was diluted with
10 chloroform and saturated sodium bicarbonate solution. The layers were separated. The
organic layer was dried over sodium sulfate, filtered and then concentrated under reduced
pressure to provide a brown glass. This material was purified by column chromatography
(silica gel eluting first with 50% ethyl acetate in hexanes and then with ethyl acetate) to
provide 1.0 g of tert-butyl 4- {2-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-
15 yl)butoxy]ethyl} piperidine-1-carboxylate as pale yellow glassy foam.
Part F
Under a nitrogen atmosphere, tert-butyl 4-{2-[2-(4-amino-1H-imidazo[4,5-
c]quinc;lin-1—yl)butoxy]cthyl}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
20 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
combined, washed with brine, dried (Na,SQ,), filtered, and the majority of the solvent was
~ removed in vacuo. Hexane was added to form a precipitate. Vacuum filtration yielded 0.5
25 g of 1-{1-{(2-piperidin-4-ylethoxy)methyl]propyl}-1H-imidazo[4,5-c]quinolin-4-amine as
a tan powder.
'H-NMR (300MHz, DMSO-ds) : § 8.34 (bs, 1H), 8.19 (d, J = 8.49, 1H), 7.61 (dd, = 8.31,
1.13, 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),
30 1.8-1.63 (bs, 1H), 1.37-1.0 (m, 5H), 0.95-0.7 (m, 5H);
'*C-NMR (75MHz, DMSO-dg): § 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;
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MS (CI) m/e 368.2459 (368.2450 calcd for C;;H3oNs0).
Part G

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

5 The sulfony! chloride or the sulfamoyl chloride (1.1 eq.) was added to a test tube
containing a solution of 1-{1-[(2 -piperidin-4-ylet110xy)niethyl]propy] }-1H-imidazo[4,5-
c]quinolin-4-amine (25 mg) 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 centrifugation. Tﬁe residue was purified by semi-preparative HPLC using the

10 method described above. The products were verified by accurate mass and 'H NMR. The
table below shows the structure of the free base and the observed accurate mass
(M +H),
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Examples 40 -49
Part A
5 A solution of tert-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.

10 The residue was dissolved in 200 mL of CH,C); and washed with saturated NaHCOs, H,O
and brine. The organic portion was dried over NapSQ4 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-
buty! 2-[2-(1H-imidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate as a light yellow

15 syrup.
Part B .

A solution of fert-butyl 2-[2-(lH-imidazo[4,5-c]quinolin-1-
yl)ethoxy]ethylcarbamate (5.25 g, 14.7 mmol) in 200 mL of CH,Cl, was treated with
MCPBA (77%, 3.63 g, 16.3 mmol). After stirring overnight, the reaction mixture was

20 treated with saturated NaHCO; solution and the layers were separated. The organic
portion was washed with H,O and brine then dried over Na»SO, and concentrat_ed to giv:a
4,60 g of tert-butyl 2-[2~(5-oxido-1H-imidazo[4,5-c]quinolin-1-yl)ethoxy] ethyicarbamate

as a light brown foam.
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110 O G PHE Sl Bon iioptam ropenp 10, 0
108109 () - ﬂ\@@ﬂ&@z@tnpy and then sealed in a pressure vesse!l 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 H0, 1% Na;CO3 solution (3X) and brine. The organic
10 °© portion was dried over Na,SO4 and concentrated to give 4.56 g of tert-butyt 2;[2-(4-
amino-1H-imidazo[4,5-c]quinolin-1-yl)ethoxyJethylcarbamate as a light brown foam.
PartD
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 HC1
15 in EtOH and the mixture was heated to reflux with stirring. After 3 h, the reaction mixture
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 hydrochloridé salt in 50 mL of H,0 and treating with S mL of concentrated
NH4OH. The aqueous suspension was extracted with CH,Cl, (5 X 50 mL). The
20 combined organic layers were dried over Na;SO4 and concentrated to give 1.35 g of 1-[2-
(2-aminoethoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine as a tan powder.
MS 272 (M + H)";
'H NMR (300 MHz, CDCl3) § 7.98 (d,J = 8.2 Hz, 1 H); 7.88 (s, 1 H); 7.84 (d, J = 8.4 Hz,
1 H); 7.54 (m, 1 H); 7.32 (m, 1 H); 5.43 (5,2 H); 4.74 (1, J = 5.2 Hz, 2 H); 3.97 (t, J = 5.2
25 Hz, 2 H);3.42 (t,J = 5.1 Hz, 2 H); 2.78 (t, /= 5.1 Hz, 2 H); 1.10 (br s, 2 H).
Part E
The compounds in the table below were prepar.ed according to the synthetic
method of step (7) of Reaction Scheme II above using the following general method.
1-[2-(2-Aminoethoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (20 mg) and 1-
30 methyl-2-pyrrolidinone (5 mL) were combined in a test tube and then heated and sonicated
to provide a solution. The sulfonyl chloride (1.1 eq.) was then added to the test tube. The
test tube was capped and then placed on a shaker at ambient temperature for 20 hr. The
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Example 50

5 N-[10-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)-4,7-dioxadecyl]-
5-dimethylaminonaphthalene-1-sulfonamide
\>__
”\
O\\\
O\\\\
NH
0=8=0
N—
/
Part A
10 4,7-Dioxadecane-1,10-diamine (32.6 g, 0.185 mole) in acetonitrile (100 mL) was

chilled in an ice bath. To this was slowly added dropwise dansy! chloride (5 g, 0.01 85

mole) dissolved in acetonitrile (60 mL) over a 20 min. period. Stirring in an ice bath was

59



U& ()- !'10% U& ()- a}[<dY: !! 10% U& ()-z!+F"1090JU& ()- !F"109%JU& ()- 10%

U& ()-!y"109AU& ()- Y10% U& ()-a. Ri[<dY: !!.10% U& ()-!+3"109%JU& () - g+3"10%
& ()- g(l&?/ %}} 31 109 () - 131 10%: ()- Rxmb@ 1! d! 109%cHRishiickdy 2 10 U

10 g ff& ©310% U& ()-110% U& ()-L010% U& () - U[fnthBrrb

I Fy: 10%(k&' ()-:'l PFy 100/(yy&' ()-:'"1Fy:10% ()-:!Fy:109%& ()-:!110% ()-2!'T
'10%AaAL ()-2t{\ dEnb 1 10940% X& () -fSY"10% U& () -10%
continued for 1.5 hr. T e reaction mixture Was poured into water (about 300 mL) and
extracted with dichloromethane (2x 100 mL). The combined extracts were washed with
water and dried to give an oil. The oil was purified by column chromatography (silica gel
eluting with acetonitrile containing increasing amounts of ethanol) to provide 4.6 g of N-

5 (10-amino-4,7-dioxadecyl)-5-dimethylaminonaphthalene-1-sulfonamide as a viscous oil.

"H-NMR (500 MHz, CDCl;) 1.65 (2H, quin), 1.75 (2H, quin), 2.80 (2H, t, 6.59 Hz), 2.87
(6H, s), 3.03 (2H, t, 6.1 Hz), 3.43 (2H, m), 3.47 (2H, m), 3.52 (2H, m), 3.59 (2H, t, 6.22
Hz), 7.18 (1H, d, I =7.08 Hz)), 7.56 - 7.49 (overlapping multiplets, 2H), 8.24 (dd, 1H, J =
10 1.2, 7.3 Hz), 8.31 (d, 1H), 8.53 (d, 1H).
Part B
A solution of 2,4-dichloro-3-nitroquinoline (2.71 g, 0.0115 mole) in toluene (100
ml.) was cooled to 0 - 5°C in an ice bath. Triethylamine (1.5 g) was added in one portion.
A solution of N-(10-amino-4,7-dioxadecyl)-5-dimethylaminonaphthalene-1-sulfonamide
15 (4.6 g, 0.01159 mole) in toluene (60 mL) was added dropwise while maintaining the
temperature below 10°C. The reaction was stirred at 2 - 5°C for 4 hrs and at a room
temperature of 21°C overnight (18 hours). Thin layer chromatography (dichloromethane:
ethanol) showed a trace of the amine starting material, but was mostly a bright yellow spot
at the solvent front assumed to be the addition product. The toluene was removed by
20 rotary evaporation to provide a viscous oil. The oil was purified by column
chromatography (silica gel, dichloromethane/ethanol) to provide 2.4 g of N-[10-(2-chloro-
3-nitro-4-quinolinyl)amino-4,7-dioxadecyl]-

S-dimethylaminonaphthalene-1-sulfonamide.

25 '"H-NMR (CDCl;) 1.62 (2H, quin), 2.05 (2H, quin), 2.87 (6H, s), 3.03 (2H, m), 3.47 (4H,
m), 3.55 (2H, m), 3.65 (2H, m), 3.73 (2H, t, 5.37 Hz), 5.75 (1H, t, 4.39 Hz,NH), 6.91 (1H,
t,4.76 Hz, NH), 7.15 (1H, d, 7.32 Hz), 7.30 (1H, m), 7.50 (2H, overlapping t), 7.62 (1H,
m), 7.82 (1H, d, 7.44 Hz), 7.88 (1H, d, 8.54 Hz), 8.22 (1H, m ), 8.29 (1H,d, 8.42), 8.52
(1H, d, 8.06 Hz).

30 Part C

Material from Part B (2.2 g, 0.00357 mole) was dissolved in ethanol (150 mL).

Catalyst (about 1 g of 5% Pt/C) was added and the mixture was hydrogenated using a Parr
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apparatus for 30 minutes. Thin layer chromatography (ethyl acetate: hexane 1:1) showed
that the reaction was complete. The reaction mixture was filtered to remove the catalyst
and the filtrate was evaporated to provide a sticky solid which was shown by NMR to be
crude N-[10-(3-amino-2-chloro-4-quinolinyl)amino-4,7-dioxadecyl]-5-

dimethylaminonaphthalene-1-sulfonamide. It was used without further purification.

'"H-NMR (500 MHz, CDCls) 1.60 (2H, quin), 1.90 (2H, quin), 2.87 (6H, s, NMe,), 3.00
(2H, br s), 3.45 (4H, m), 3.53 (2H, m), 3.62 (2H, t, 5.62 Hz), 3.71 (4.30 (2H, br s, NH; ),
5.85 (1H, br s, NH), 7.11 (IH, d, J = 7.32 Hz), 7.35 (1H, m), 7.44 - 7.48 (3H, m), 7.82 (1H,
d), 8.18 (1H, dd, I =1.1, 7.2 Hz), 8.30 (1H, d, 8.66 Hz), 8.49 (1H, d, 8.54 Hz).
3C-NMR (125 MHz) 28.48 (CH,), 30.08 (CH,), 41.93 (CH,), 45.27 (CHs), 45.28 (CHy),
69.75 (CHy), 69.83 (CHy), 70.08 (CH,), 70.38 (CHy), 114.99 (CH), 118.84 (CH), 120.84
(CH), 123.02 (CH), 123.50 (C) , 125.67 (CH), 126.22 (CH), 128.01 (CH), 128.57 (C)
128.67 (CH), 129.22 (CH), 129.52 (C), 129.74 (C ), 130.09 (CH), 134.72 (C), 137.17 (C),
141.82 (C), 142.03 (C), 151.75 (C).
Part D

A portion (1 g, 1.708 mmol) of the material from Part C was dissolved in
tetrahydrofuran (30 mL) and then cooled in an ice-bath to about 5°C. Freshly distilled
acetyl chloride (0. 13 g, 1.78 mmol) was added with stirring. The yellow solid which
immediately precipitated was isolated by filtration and washed with tetrahydrofuran.
Sfanding in air gave an oily solid (possibly hygroscopic). FAB (fast atom bombardment)
mass spectrum suggested that this was the desired N-[10-(3-acetamido-2-chloro-4-
quinolinyl)amino-4,7-dioxadecyl]}-5-dimethylaminonaphthalene-1-sulfonamide
hydrochloride together with an undetermined amount of starting material. This solid was
carried on to Part E without additional purification.
Part E

The crude salt from Part D was dissolved in dry methanol containing 7% ammonia
(20 mL). The solution was heated at 150°C in a bomb for 6 1/2 hrs. The reaction mixture
was cooled and then concentrated. The residue was combined with acetone. Undissolved
material was removed by filtration. The filtrate was concentrated and the residue was
purified by column chromatography (silica gel; ethanol/dichloromethane) to provide 0.45

g of a brown oil.
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U& () - SRYXdBmbC ! Fy: 11 Y110% U U&' ()-/10% U& () -, 10% U& () - f F+3" 10%

u&' ()-F( % ) f3940% & ? 1Fy! GLO% / & %
e () FURBRRLE) -1 390% & () yaz 1 Py C ()-y! 10% EpEndfiedid ) - 10 U

| Fy! 109& ()-yL10% & ()- @9! 10% & ()-z!t @®9! 109 k[ k& ()-z GLOYR& ()- SGLO% &
)-SzD}A?a? 1 Fy': 10% & () - &10% & () -
$10% & ()- " 100R& ()-!"10%/ & ()-!, M 10% /& ()- S=wXNB7 ! 10/ 10/

;g’z }’;éﬁ/‘g"?&" (91%}\1%% %@W Opo &@5"33(9191@51/ o hz)/ 205 L Gpnds (i, 8), IMNGAYEEE () -
- "109BB& () - ! DOIUBR(E, m&),@ﬁ(ﬂ g_q;/g‘) 4.40 (21(—1) t, 6.59 Hz), 5.75 (2H, br s NH,), 6.65
(1H, br s NHS0,),7.00 (1H, d, 7.54 Hz), 7.14 (1H, t, 8.06 Hz), 7.30 (3H, m), 7.64 (1H, 4,
5 8.30 Hz), 7.88 (1H, d, 8.18 Hz), 8.06 (1H, d, 7.33 Hz), 8.24 (1H, d, 8.54 Hz), 8.36 (1H, d,
8.55 Hz).
This material was then purified by high performance liquid chromatography using
a Bondapak C18 12.5 nm reverse phase column (available from Waters, Milford, MA)
eluting with a composite gradient of acetonitrile in water to provide the desired product.

10

CYTOKINE INDUCTION IN HUMAN CELLS
An in vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon and tumor necrosis factor (o) (IFN and TNF,
15 respectively) secreted into culture media as described by Testerman et. al. In “Cytokine
* Induction by the Immunomodulators Imiquimod and $-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
20 vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole
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,
25 NJ) containing an equal volume of RPMI complete media containing test compound.
Compound Preparation '
The compounds are solubilized in dimethy! sulfoxide (DMSO). The DMSO

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

wells.
30 Incubation
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
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Separation

Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm
(~200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are
maintained at —30 to -70°C until analysis. The samples are analyzed for interferon-o and
10 for tumor necrosis factor-o. by ELISA. |

Interferon () and Tumor Necrosis Factor (o) Analysis by ELISA

Interferon-a. concentration is determined by ELISA using a Human Multi-Species
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in
pg/mL.

15 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.

The table below lists the lowest concentration found to induce interferon and the
20 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 uM.

Cytokine Induction in Human Cells

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

3 0.01 0.12

6 0.001 1

7 0.01 1

8 0.01 1

9 0.1 . |
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Example Lowest Effective Concentration (pM)
Number Interferon Tumor Necrosis Factor

10 1 10

11 1 10

12 0.1 10

13 1 10

14 1 10

15 10 10

16 1 10

17 1 10

18 * 10

19 * 10

20 1 10

21 10 10

22 0.0001 10

23 0.0001 10

24 0.0001 10

25 0.0001 *

26 0.01 . 10

27 0.1 1

28 ' 0.1 1

29 1 10 -

30 1 10

31 1 10

32 1 1

33 1 1

34 1 1

35 1 1

36 1 10

37 0.1 1
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1. A compound of the formula (1):
NH,
N
N /
| \>—‘ Ry
D
X—0—Ry
R{
)]
wherein: X is -CHR;-, -CHR;-alkyl-, or —CHR;s-alkenyl-;

R; is selected from the group consisting of:
-R4—NR3—S0,—Rgs—alkyl;
-R4—~NR3~S0,—Rg—alkenyl;
-R4~NR;3~-S0,-Re-aryl;
-R4~NR3—-SO,~Rg-heteroaryl;
-R4~NR;3-SO;-Re-heterocyclyl;
-R4—NR;—~S0;—R7;
-R4-NR;3-SO,-NRs-Rg-alkyl,
-R4-NR3-S0,-NRs-Rg-alkenyl;
-R4-NR3-SO,-NRs-Rg-aryl;
-R4-NR3-SO,-NRs-Rs-heteroaryl;
-R4-NR3-80,-NRs-Rs-heterocyclyl; and
-R4-NR3-302-NH2;

R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
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PLOWVE& ()-#)!D v P10% & ()-#)!6v Pl0%>& ()-#) PT v PLO% ()-#)yl R1&
10% ' & ()-(10 10 10 9810% & ()-#'v PL0%., L, & ()-#) ~"v P10% & ()=#)!1Pv
P10% 9 9&y()mfil) bUZX7_R1& K MLO%BK& ()-7)! 0K mi0%b % &chusiozad< MLO%N
m & ()-739\. K'm0%0& ()-7) OK nl0%2 c& ()-7) !10% ' & ()i&ﬁf/ \/S\}\Z/ll{l_(ﬁslé | 80K
MLO%ME ()-7) 9K nl0% * & ()-7))! T K nlo%@g® ()-7)! K nlov%we& ()-7)! K

MO%[j[& ()-7)! 0K m0%5& ()-7)xW=010" '010" '"10" ' ,810% '& ()-'K
MOY%H?H& ()-7) K ml0%WJI& (a)\yly) 'K
' -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
5 -alkyl-Y- alkenyl;

-alkyl-Y-aryl; and
- alkyl or alkeny! substituted by one or more substituents selected
from the group consisting of:
-OH;
10 -halogen;
-N(Rs)2;
-CO-N(Rs);
-CO-Cy.10 alkyl;
. -CO-0-Cy.pp alkyl;
15 -N3;
~aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
20 -CO-heteroaryl;

Y is -O- or -S(0)p-2~;

R is H, Cy.yp alkyl, or arylalkyl;

each Ry is independently alkyl or alkenyl, which may be interrupted by one
25 or more —O— groups; or R; and R4 can join together to form a ring;

each Rs is independently H, Cy_;galkyl, or Cy.10 alkenyl;

R is a bond, alkyl, or alkenyl, which may be interrupted by one or more

-O- groups;

Ry is Cy.ig alkyl; or R; and R; can join together to form a ring;
30 nis0to4; and

each R present is independently selected from the group consisting of Cy.1o”

alkyl, Cy.10 alkoxy, hydroxy, halogen and trifluoromethyl;
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Mo% & ()-7)!#K mlo%P P & ()-7)09AV{ Y8J=010' =10%$ & ()-)!0 =10%y

y& ()-)!'* =109%8 3 & ()-) 0 =10% &' ()-) '10% & () - 10%&'() ngyV\BJ =010 "@

~10968’ 0% q & ()-)!; =10% [ & ()-) K& =10% ;
~10% (§)\)"})"5A‘(’m'1 oS! ()(ﬁu)m o 106 & (§) 51098" & () - S Bt
& ()-1 =10 ()-) —1oo/$&'() ) {Z9uT31 S" 10%3"&'()

Sll 10%" &I () - I @-Ocy&l (§ @_0%" ! I @ n ﬁll &I ( - S Slo%ll &I ()
11811 #: $${ ZOuT31 , F. Yodphasmpgeutcall b ”fe%" gsahthereof, w1008 g (). @,
n 10%" &I ( ) -
2. A compound or salt of claim 1 wherein X is ~-CH(alkyl)(alkyl)- , wherein the alkyl
groups can be the same or different.
5
3. A compound or salt of claim 1 wherein X is -CH,—CH,—.
4, A compound or salt of claim 1 wherein X is —CH(C,H;)(CH,)-.
10 5. A compound or salt of claim 1 wherein R, is H.
6. A compound or salt of claim 1 wherein R, is alkyl.
7. A compound or salt of claim 1 wherein R; is ~alkyl-O-alkyl.
15

8. A compound or salt of claim 1 wherein R; and Ry join to form a heterocyclic.ring.
9. A compound or salt of claim 1 wherein Ry is ~R4~NR3;—SO,—Rg~aryl.

20 10. A compound selected from the group consisting of:
N-(2-{2-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yl]ethoxy} ethyl)methanesulfonamide;
N-(2-{2-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-
yl]lethoxy} ethyl)methanesulfonamide;

25 N-(2- {2-[4-amino-2-(2-methoxyethyl)— 1H-imidazo[4,5-c]quinolin-1-yl]ethoxy} ethyl)-N-
methylmethanesulfonamide;
N-(2-{2-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-~1 H-imidazo[4,5-¢]quinolin-1-
ylJethoxy} ethyl)-N-methylmethanesulfonamide;
2-butyl-1-{2-[2-(1,1-dioxidoisothiazolidin-2-yl)ethoxy]ethyl}-

30 1 H-imidazo[4,5-c]quinolin-4-amine; and - _
N-[10-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yI)-4,7-dioxadecyl}-5-

dimethylaminonaphthalene-1-sulfonamide;
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-CO-heteroaryl;

Y is -O- or -S(0)o2-;
20 R3 is H, C;.9 alkyl, or arylalkyl;
each Ry is independently alkyl or alkeny!, which may be interrupted by one
or more —O- groups; or R3 and R4 can join together to form a ring;
each Rs is independently H, Cy.jgalkyl, or C,.j9 alkenyl;
Rg is a bond, alkyl, or alkenyl, which may be interrupted by one or more
25 - -O- groups; '
Ry is Cy.jp alkyl; or R; and Ry can join together to form aring;
nis 0 to 4; and .
each R present is independently selected from the group consisting of Cy.1o
alkyl, Cy.jo alkoxy, hydroxy, halogeﬂ, and trifluoromethyl;

30 or a pharmaceutically acceptable salt thereof.

12. A compound or salt of claim 11 wherein R; is H or alkyl.
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71



1 &' 1090j 9j & ()- !&'1090b9b& ()-  310% & ()-f 0310%
}& ()-fttluuuuuuu| obU4B 10%E&&' ()-10! 10! ! 10! 9810% & ()- | 4S10% & () -

@109 (o 02/4849h0% =& () - uv(vvvvw [:bU4AB Sf310%E&& ())CTJ‘[&Q%&& ()-
109E8& ()- ) 109E&&E ()-S ! 109E&E ()- 109E&& () - wSwwwixgx| [ : bU4B
109E8& ()- fmlOYE&S ()- 109E&& ()- f:100&E&& ()- fylO%E&& () -

f410%E&&' () - gxxy|yynzz|[:Db I%P fg't () f#3"109%E&&' () -3
n 0 1 - n 0 ry
i 100 ((&S& g)zJ? w{ﬁ?o% g{ﬁf{ R{Tqmasgf%m{@?ﬁy& 291- y10%¢1 Y& () -
10%! Y& () - 10E&10E&IOE& 81 - f#3 10% & ()-3{{{{{ |Ll{z9vW4B
&%
10% ] r& ()- a=10%"! Y& () - {77’0 109! Z& ()-!'D 10%& () -

© S109% Y& ()-L||[r}}}}I[: VURBNR, SOLOMYIRY&NG),- F- 10%! Y& () -2z f$10% & ()-
f$10%! Y& ()- 10%rY& ()- t< 109 !1& ()- }i}}}}}~~vU48 1s10% "1 & () -
. s10% "1 & ()-10Y! YI0Y! YloYllme@z@%ﬁN\R&R(o)akemﬂO%ﬂ Y& ()- Sf21098+! B& () -

\~N~~~~~y><7vU4B fflOW&()({gﬁj@ﬁ% 5 abytf 10%& ()- Y!"110%s& ()-g |

110% "1 & ()-g-!" ! 10%EE& ( 1@"10% & ()- @" 109%0& () -
@"10%& ()- @"10%1 & l\tR)sRafhP?EmmL&() | [ NA4B1OI "1 101 "1 101 "I

810% " & ,510% "1 &
@" 109 & 8 W [ : NA4Bl(())y 10 N(lﬁ%m"’)% %’fﬂy y, 10988 () -

S109E8& () z s&10% E&{ &-Ry-NBs- S@s&&h% E& & () 3 # Tl |[: NA4B1O

8310988 ()- SO 100E 88 ()-G SHL0YB& ()-G Sy

@ 0% () B 100081 %)Se%"%ﬁf%/?ﬂ%?(&’ns‘%é 'Y& () - 10E&10E&10E&

B10YEEE ()- 4 10%E&& () - 2BjdrééBy UAB

51 1051 =g ()-1 <S! 10%0NONG ()1 S1 10999 ()= "S10%1 Y& ()= 11090k Y& ()-y

xf 10986 %& () - y>CvzY8+410Y 81006 Y& ()- 55/ 10% & ()- 5/ 10%& ()-

5S3(10% & ()-- 5S3(10%& ()-akbBE! 10% ) & () -4a@10Y! Y

"R100& () -21, &10% ()-7 "10%E&& ()- y10YE&E ()-

STOYEEE () - 10Y! Y10Y! Y47P) [ TYBI10VI Y Y glO%E&& ()- SS10YE&& ()- SS10% i
15 -heteroaryl; .

-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
20 - alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
~NRs);
25 -CO-N(Rs)2;
-CO-Cy.1p alkyl;
-CO-0-Cy.y0 alkyl;
-N3;
_ -aryl;
30 -heteroaryl;
-heterocyclyl;
-CO-aryl; and
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each R present is independently selected from the group consisting of Cy_jo

alkyl, C\.jq alkoxy, hydroxy, halogen and trifluoromethyl;

or a pharmaceutically acceptable salt thereof.

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

compound or salt of claim 11 and a pharmaceutically acceptable carrier.

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

a therapeutically effective amount of a compound or salt of claim 11 to the animal.

20
22.  The method of claim 21 wherein the cytokine is IFN-c..
23. A method of treating a viral disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of claim 11 to the animal.

25
24. A method of treating a neoplastic disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of claim 11 to the animal.
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