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cont ains ether and aryl or al kenyl functionality, and to
pharmaceutical conpositions containing such conpounds. A further
aspect of this invention relates to the use of these conpounds
as i munonodul at or s, AlrgrEfhefSabstiguted Ifidafuidimedt hesis in
animals, and in the treatnent of diseases, including viral and
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%ﬁticonvul sant and cardi ovascul ar agent. Al so, Baranov et al.,
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derivatives ereof were later found to be useful as antiviral
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90268, Béteiocilid Ehedmd 08, 153 7-98400(1681)Aadke reported certain 2-ox01m1dazo[4,5-
c]quinolines.

Certain 1H-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodilators and
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338;

25 4,698,348; 4,929,624, 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are
incorporated herein by reference.

There continues to be interest in the imidazoquinoline ring system. Certain 1H-
imidazo{4,5-c] naphthyridine-4-amines, 1H-imidazo [4,5-c] pyridin-4-amines, and 1H-
iﬂxidazo[4,5-c] quinolin-4-amines having an ether containing substituent at the 1 position

30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and
WO 99/29693.
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a COwO mmMaIgp need for conpounds that have the ability gerpaddkaie
the inmune response, by induction of cytokine biosynthesis or
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5-c] qui nol i ne-4-am ne conpounds that have an ether containing
substituent at the 1-position. The conpounds are described by
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The conpounds of Forrml as cre) ar e "usef ul
as i maPéne ]%@mﬁchomow hatchaveren esher

cyt oki SI;@{FW ur&%ﬂx‘ﬂbﬁ&r@ nse -
when agﬁnntﬁkﬁ?ﬁsgﬁ%gﬁéﬁﬁﬁ b conmpounds us%? “in
t he t r €& () end IV} whigh aae 9eﬁnedcmmmdemﬂsry%mc‘ﬁms caripaindsisiedhes
Q@h 3 spon5|ve to such changes in the immune
respong%@é e {%{/%‘IE’II Ton further provides pharnaceuti cal
conpositions containing the immune response nodifying conpounds,
and net hods of inducing cytokine biosynthesis in an aninal,
treating a viral infection in an imal, and/or treating a

neopl astic disease in an animl |py adm nistering a conmpound of
Formula (1), (I1), (111), or ( o.Nhe animal. In addition, the

i nvention provides methods of 3§ ntl] Si t he conpounds of the
25 invention and internedi ate n the synthesis of these
conpounds. 2 3 1 MAR 2005 \ 46183 PCTI USO1/ 46581

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

15 The cdmpounds of Formnias (I), (IT), (II), and (IV) are usefil as immune
response modifiers due to their ability to induce cytokine biosynthesis and otherwise
modulate the immune response when administered to animals. This makes the coﬁmmds
useful in the treatment of a variety of conditions such as viral diseases and tumors that are
1esponsive to such changes in the immune response.

20 The invention further provides pharmaceutical compositions containing the
mmune response modifying compounds, and methods of inducing cytokine biosynthesis
n an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in
an animal by administering a compound of Formula (I), (II), (ITI), or (V) to the animal.

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

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



Detai | ed Description of the Invention As nmentioned eaf!liMAR, 100e
hav ey go€rtain conpounds that induce cytokine

and rmbﬁﬂglg the i mune response in animls. Such conpogﬁ@rsgﬁ 5§1
represented by Fornulas (1), (Il), (IlIl), and (N), as shown

bel ow. ! ne conpounds of the invention, which have
et her %8 22 B uvention: 1 j onal jty at the | -position are
represent eﬁsbﬁeﬂfﬁﬁéﬂﬁaﬂlefﬂ\}e ha¥e f&nﬂ’@&fa% Bompbuhds thid#ffiice cytokine

- CHR3- al ky| - " or_ - CHR3- aI kenyl - R is selected fromthe group

consi tigsygthesis andnedifythe ommygieyresponsefm anjpmals. Such sgmpogndsarect ed

fromt -al kenyl ;
1 om egeRaRBy SO (AR R gTRRophd ;21 K

- Al kyl - Y- am(lechyoqumollap R9IRpoundy of|the :amngs, whxeh heypte ether andaeyhor

onsi Ry o *ﬂ[@aﬁﬁ*’%%&kﬁ@%@‘&“ﬁ@ 02/ 46189 ©

PCTI US01/ 46581 - N(Rs) 2;

N7 NN
| \>—R2
X N
X—0—R,
Ry
)

10 wherein: X is -CHR3-, -CHR3-alkyl-, or -CHRj-alkenyl-;
R, is selected from the group consisting of:
-alkenyl;
-aryl;
-Rs—aryl;
15 R; is selected from the group consisting of:
~hydrogen;
-alkyl;
-alkenyl;
-aryl;
) 20 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y-alkenyl,
-alkyl-Y-aryl; and
25 - alkyl or alkeny] substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;



-CO-N(R3)2i -CO-C,-,0 alkyl; -COOCL 10 alkyl; 5 3Ra34AR1I8015
20 - wgbzise1gheteroaryl; -heterocyclyl; -CO aryl; andpcTiuse1/46581
-CO heteroaryl; R4 is alkyl or alkenyl, both of which may be
interrupted by one or nore -O groups; each R3 is independently
Hor d-1lo alkyl; each Yjgmjpdependently -0- or -S(Qo-2-; n
Is 0 to 4; and each R present ' Is independently selected fromthe
group consisting of O-10-CatMfRsk: C -1 0 al koxy, hydroxy, hal ogen
and trifluoromethyl; or a_pghgkmagewtically acceptable salt
thereof. The invention al s6 provi des ini dazoqui nol i ne conpounds
that contain ether funct-HOQaDiCy, Altylt he 1-position, where the
etsher containing substituent also contains an al kynyl group.
These compounds are repreSeftted by structural formula (11): 1VH2

N I X-O(CH2)1-10-CC RaayR5 wherein X is -CHR3-, -CHR3-al kyl -,
or - CHR3- al kenyl -; 4 '
~heteroaryl,
-heterocyclyl;
-CO-aryl; and
10 -CO-heteroaryl;
R, is alkyl or alkenyl, both of which may be interrupted by one or more
—O- groups;

cach Rj is independently H or C;_;q alkyl;
‘ each Y is independently —O~ or —S(O)p.2-;
15 nis 0 to 4; and
cach R present is independently selected from the group consisting of Cy.19
alkyl, Cy.10 alkoxy, hydroxy, halogen and #rifluoromethyl;
or a pharmaceutically acceptable salt thereof.

20
The mvention also provides imidazoquinoline compounds that contain ether
functionality at the 1-position, where thé ether containing substituent also contains an
alkynyl group. These compounds are represented by structural formula (I0):
NH,

N
N -
| >_Rz
YN
X—0—(CHp);1.10—C=C—Ryg
Ry

25 (Im
wherein X is -CHRj3-, -CHR;-alkyl-, or -CHR;-alkenyl-;

4
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sel egy@oh/dgigon t he group consisting of.. -H -alkyl; p&lk&iMkss:
and -aryl; R2 is selected fromthe group consisting of
- hydrogen; -alkyl; -alkenyl; -aryl; -heteroaryl;

Akl eyl RSl Rehe e Sl of oo by one or more
substituents sel ectedH;fromthe group consisting of -OH
- hal ogen; -N(R3)2; -im N(R3)ti -CO Cl-10 al kyl;
-alkenyl; and
5 -aryl;
R: is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
10 -aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
- 15 ) -alkyl-Y-aryl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
20 NR3);
-CO-NRs)z;
-CO-Cy.1p alkyl;
-CO-0-Cy 49 alkyl;
-N3;
25 -aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
30 nis0to4;
each Y is independently ~O— or —S(O)p.o-;
each R; is independently H or C;.0 alkyl; and

5



-CO-0-Cl-10 alkyl; -N3; -aryl; -heteroaryl; -heterdyMhiy1005
-COwy2146e89d - CO heteroaryl; nis 0 to 4; each Y | ®2CTMS01/46581
i ndependently -0- or -S(0)0-2-; each R3 is independently H or
Cl-1o0 alkyl; and 5 3 1 MAR 7005 WO 02/46189 PCT/ US01/ 46581 each
R present is in ; t pc&]?@k i f
Cl-1o0 alkyl, C%g%gﬁg kg’?&‘i {r;%egdy §c{1}éa%|’@cc)l ﬁekﬁn_g%w I 1 uor ﬁ‘ggﬁ& ;
or a phar maceut ialiohiGr-iaglkep bﬂﬂr@%él@gen trifluora@nethyd; | nvent i on

al so includes tegr Wy | ounds t hat bear an
et her and aryl ooﬁagp%g%%ﬂg%ﬁf%%%%%g&#%mem at the

1-position. Such tetrahydroi m dazoqui noline conpounds are

1 by For.nul 1J1L): NH2,10 . in. 15 20 2
o rRaveatinh o ol i o Ao Einting ougRnadh dat brara,
the gr emiér 2@ as 6 AllkéhyDéontaiihiy hibstithdet Bithe 1 positiodSwhy! ; R2 is

sel ected fromthe group consisting of -
tetrahydroimidazoquinoline compounds aré€ represented by Formnla (I1II):

NH,
N
i | \>_‘R2
N
X—0—R,
Rq
| (I
10 wherein:
X is —-CHR3-, -CHR3-alkyl-, or -CHR3-alkenyl-;
R; is selected from the group consisting of:
aryl;
alkeny]; and
15 Ry-aryl;
- Ra is selected from the group cbnsistmg of:
-hydrogen;
-alkyl;
-alkenyl;
20 -aryl;
-heteroaryl;
<heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y-aryl,
25 - alkyl-Y- alkeny}; and
- alky] or alkenyl substituted by one or more substituents selected
from the group consisting of:



-hydrogen; -alkyl; -alkenyl; -aryl; -heteroaryl; 31 MAR 2005

- het evo6ysd1yd; -al kyl-Y-alkyl; -alkyl-Y-aryl; - al -\

al kenyl; and - al kyl or al kenyl substituted by one Or‘i’%{ﬂ§01/46581
substituents selected fromthe group consisting of 6 3 1 MAR
2005 WD 02/ 46189 PCT/ US%%%BSBI 5 10 15 20 -OH; - hal ogen;

-N(R3)2; -CO-N(R3)2; - 10 al kyl; CO O C~as al kyl; -N3;
-aryl; -heteroaryl; -hetmilogngl yl; -COaryl; and
- CO heteroaryl ; NRap;
-CO-N(Ra)z;
5 -Cd'CI-lﬂ alkyl;
~CO-0-Cy.1p alkyl;
-Ns;
4aryl;:
-heteroaryl;
10 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
Ry is alkyl or alkenyl, both of which may be interrupted by one or more
. —O-— groups;
15 each R; is independently H or C;.;9 alkyl;
each Y is independently —O— or —S8(0)o2-;
nis0to4; and

each R present is independently selected from the group consisting of Cj.yo
alkyl, Cj.1p alkoxy, hydroxy, halogen and trifluoromethyl;
20 or a pharmacentically acceptable salt thereof.

An additional class of immune response modifying compounds of the invention are
tetrahydroimidazoquinoline compounds that have an ether containing substituent at the 1-
position, where the ether containing substituent also contains an alkynyl group. These

25 compounds are represented by structural formula (IV):



Rt is alkyl or alkenyl, both of which nmay be interrup§edMifyidine
or nwieo2/46289 groups; each R3 is independently H or ClpkgndlefNéss1
each Y is independently -0- or -S(OQo Z-; 1ii is C to 4; and
each R present is independently selected fromthe group
consisting of Cl-io alkyl, Cl-is al koxy, hydroxy, hal ogen and
trifluoronethyl; or a ph aceutically acceptable salt thereof.
An additional class of i esponse nodi fyi ng conmpounds of the
invention are tetrahydNgl qgui_nol i ne conpounds that have an
3{18-21- position, where the ether
CONt ai ns an al kenyl group. These 25

bys%r__t_ Iy formula.£lV): 7 3 1 MAR
2005 WD 02/46189 PCT / 46581 Ld{:ﬁﬂkl‘ﬁ%&‘mlo- C=CR, 0 5 10
15 20 25 wherein X i R& CHR3-, - CHR3-al kyl -, or- CHR3- al kenyl
R10 is selected fromthe group conﬁj‘ﬁti ng of -H, -alkyl;
-al kenyl; and -aryl;

wherein

cont ai ni ng substituen
conpounds are represe

X is ~CHR3-, -CHR;-alkyl-, or ~CHR;-alkenyl-;
5 Ry is selected from the group consisting of:
-H:
-alkyl;
-alkenyl; and
, -aryl;
10 R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;
15. -heteroaryl,
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y-aryl;
-alky)-Y- alkenyl; and
20 - alkyl or alkeny] substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(R3)2;
25 -CO-NRs);
-CO-Cy.1p alkyl;
~-C0-0-C;.p alkyl;



R2 is selected fromthe group consisting of. -hydroggi;MARa0KyI ;
- al keyyb2ras1saryl ;  -heteroaryl; -heterocyclyl; -al kylerXsah/koski
-al kyl -Y-aryl; -alkyl-Y-alkenyl; and - al kyl or al kenyl

substituted by one or nore substituents selected fromthe group
consisting of: -OH, -halogen; -N(R3)2; -CONR3)2; -COC-1o0

al kyl; -CO0-Cl-10 al kyl; "8 WD 02/46189 5 10 3 1 MAR 1005
PCT/USO / 46581 -N3; -aryl-aryl-heteroaryl; -heterocyclyl;
-COaryl; and -CO heter Oa—EIthel;oaryl;
-heterocyclyl;
5 -CO-aryl; and
-CO-heteroaryl;

each R; is independently H or Cy.yq alkyl;
each Y is independently -O- or - S(Q)o.2-;
nis0to4; and
10 cach R present is independently selected from the group consisting of Cy.10
alkyl, Cy.ip alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof,

Preparation of the Compounds

15 Compounds of the invention can be prepared according to Reaction Scheme I
where R, Rz, X and n are as defined above and R is alky] substituted by an ary! group
wherein the aryl group may be unsubstituted or may be substituted or R, is substituted
aryl with the proviso that if R); is substituted ary] at least one substituent is a strong
electron withdrawing group located ortho or para to the ether bond.

20 Reaction Scheme 1
NH, NH,
I Y—R, + HalR e 3
P 'il 1 | P N>— R,
R; ) R; .
] 1
OH O
|
X X X R,

In Reaction Scheme I a 4-amino-1H-imidazo[4,5-c]quinolin- 1-y1 aleohol of
Formula X is alkylated with a halide of Formula XI to provide a 1H-imidazo[4,5-
clquinolin-4-amine of Formula XTI which is a subgenus of Formula L The alcohol of
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N-
dimethylformamide to form an alkoxide. The balide is then added to the reaction mixture.
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if
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| ndepqyebessigyy -0- or - S(0)0.2-; ais 0 to 4, and eagitriustiResnt
i s independently sel ected from the group consisting of C1 10

al kyl, O -2c aI koxy, hydroxy, hal ogen and trifluoronethyl; or a

phar ma j.C ol f.
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grsoup mserperatpd iy relsreges higreing Sherh eangeadily bs prepared gsing knawnsyntietie ne
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4-amino- | Himdazo[4,5-c]quinolin- 1-yl al"coh
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?lg the&[l ilfn%ghh ‘Xture. The reaction can be carried out at

ani/al ent t enfanpsundeofthe iﬂv“eimog@a?be i&pﬁ-&l dd iitgo{dmgd Eﬁi_g)aadﬁ‘onch&e

02/ 4618 05, PCTI 1/,4658 esire e product or a
phar ma& Wlé&%‘égﬁ%?%laégégf@%‘@r eof can be isol ated using
convent i onagy W@P&%{u&@dﬁ’%@ﬁ@ﬂ%ﬁ%ﬁﬁa&? Wgc%m%hﬁfl 15RQNE of S

for exanple CGerster, U. S, Patent rster et

al ., UFamuis XOhis aflylates witha hajile of ﬁen@}l%iil toqueade ol Hvmidao[d%e 5
i cor PeTqRinfnd 1@@.&%@&&&9&@ Pfhe AcBfidl f FahuiLRA {sYeddfeaitsaar ed

usi ng knomn sgnt etic
sodium hydride in a suitable solvent such as N,N-dimethylformamide or tetrahydrofuran
to form an alkoxide. The alkoxide is then combined with the halide Alteratively, the

alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium

hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer

20 catalyst such as benzyltrimethylammonium chloride.. The reaction can be carried out at
ambient temperature. Many compounds of Formula XTI are known, see for example,
Gerster, U.S. Patent 4,689,338; others can 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
Neo. 5,175,296.

25 In step (2) of Reaction Scheme II a 1H-imidazo[4,5-c]quinolin-1-y] ether of
Formula X1V is oxidized to provide a 1 H-imidazo{4,5-c]quinoline-5N-oxide of Formula
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a
solution of a compound of Formula XIV in a suitable solvent such as chloroform or
dichloromethane is oxidized using 3-chloroperoxybenzoic acid at ambient temperature.

30 In step (3) of Reaction Scheme II a 1 H-imidazo[4,5-c}quinoline-5SN-oxide of
Formula XV is aminated to provide a 1H-imidazo[4,5-c]quinclin-4-amine of Formula XTI

which is a subgenus of Formula I. Step (3) involves (i) reacting a compound of Formula

10
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f g{%ungxlyz%{ﬁels Pr ef era %d &zﬂ} sos uE #@ﬁqo ﬁlb&“g\‘) eMERIl a
XI'V i n aetingithNoxids| withan lmmawsWMMﬂmﬁmcmnato gmhm:isibmdwai fane

!t:ng)élrg%%?%y %JSQl?n se{%g‘lsﬁ)isg?ﬁn%%ac |onm§g tfq%%a a"damy]

1H i m dm@pnqtse-aumw rotayl ésobydnate. mnmacuoﬁ@fﬂuh@@%ateammamcﬁﬁheti@

provi de ol i n- -amn J‘ Formula XI1  which

is a sub e‘tgut SFE Qt#ﬂapﬁalﬁl %Y%B s(‘??él e seexanate g agolution

coXfpoundsf thé NFexidaibhan h&rt&oﬁreﬁﬂ%ﬁ’ch%@ﬁlord&ﬁn@&’ dHEh&3melhhnd Al #5811
involves hydrolysis of the product from part (i). The hydrolysis can be carried out by

conventional methods such as heating in the presence of water or a lower alkanol

(( ) U)

optiohally in the presence of a catalyst such as an alkali metal hydroxide or lower

alkoxide. The product or 2 pharmaceutically acceptable salt thereof can be isolated using
25 conventional methods,

11



XV with an acyl ating agent and then (ii) reacting the3pridRuzios

W t hweeoaggigsat i ng agent  Part (i) of step (3) invol vegoraaehiéds
an N-oxide of Forrmula XV with an acylating agent Suitable

acyl ating agents include al kyl- or arylsulfonyl chlorides (e.g.,
benezenesul fonyl chl ori de, i | chloride,

p-tol uenesul fonyl chloride). nﬁ%‘%ﬁgﬁ% %Irﬁ,chl orides 5 are
preferred. Para tal uenesul fonyl chloride iiHm)st preferred. Part
(1i) of step (3N"® | vgs reacti t he product L) with
an excess of anJjani |n§2ag nt ﬁ?a’ole am natJ R

i ncl ude a j .09.} in the form of ammoni oxijde) and
ammoni um sal t 7g. ,Xamoni um car bonate, a bi car bonat e,
ammoni um phosphat e) .O#mMmoONi um hydroxi de is preferred.0 The
reaction is prefer abM{ carried out xpy 10 di ssol vi ngwJf he N-oxide

of Fornmula XV in an 1nert solvent Such as dichl oronet H%me, addi ng -
the aminating agent to the solution, and then slowy adding the
acyl ating agent The product ‘or- a pharnaceutical Iy acceptable

salt thereof can be isolated using conventional nethods.
Alternatively, step (3) may be carried out by (i) repct2ng an
N-oxi de of Forrmula 15 XV with an isocyanate and th (i)

hydrol yzing the resultingpgoduct. Part (i) involves reacting

the N-oxide wi-th an isocygndte wherein the isocyanato group is
bonded to a carbonyl griupR ef%rred i sdBlyandi g™ udsb
trichl oroacetyl isocyan ardy] isocyanategd su >a_s enzoyl -
i socyanate. The reacty the i socyanate w ¢ N-'pxide is ,_
carried out under- subSt i al Ky anhydrous conth tN.e addi ng
the i socyanate to a solution %0 of the N-oxide in an igert
R0

Oq

sol vent such as chl orofxtm or Ldi chl oronet hane. Rart (il)

i nvol ves hydrolysis of the pro#uct frompart (i). The '?Wdr_ol ysi s
can be carried out by conventional nethods such as heating in

t h® pr esenc€onfpowidser Foimaa 1 whereind, Ra 10 hnd 0 are ias defireit abovetdnd R; is an

A e I A I T e N
t her eofis ¢ &3 Ol ¢aspRatsdsdependestly sectedBonitihe @roap comidting of alklh, kbxy,
02/ 4618a kyllqtehl%? eiﬂgeplkysl:: I:rt]a orarielkol | y hﬁ&%kyﬁﬁo, | \{Dglinl,lnitlro% mF\;l"capto, cyano, carboxy,
formyl, aryl, aryloxy, arylthio, arylalkoxy, arylaikylthio, heteroaryl, heteroaryloxy,
10 heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino, dialkylamino,
heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl,
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, =
aryloxycarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy and aroylamino.
In Reaction Scheme III a 4-amino-1H-imidazo[4,5-c]quinolin-1-yl alcohol of
15 Formula X is condensed with a phenol of Formula XVI to provide a 1 H-imidazo{4,5-
c]quinolin4-amine of Formula XVII which is a subgenus of Formula I. Preferably, a
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N-
dimethylformamide is treated with diethy] azodicarboxylate and triphenylphosphine at
ambient temperature. The product or a pharmaceutically acceptable salt thereof can be

20 isolated using conventional methods.

12



OHO NN~ --RZ + Hal-R11 -; ry i 3 1 MAR 7005 PCTIU§QHWMBB&& N

(1) &0 o0ds XIl 4-- 1 \> RX" [/ XV 0 Rll1 5 Conpounds_of

For mul a?ﬁv{gberel n R R2, X and n are as defined above P&T{UsR1/4651

an optionally substltuted phenyl can be prepared according to

Reaction Schene IIl where m is O to 3 and each R is

I ndependently selected fromt heﬁgiroup consi sting of alkyl,

al koxy, al kylthio, hal oal kyI PB &S hegey I hal oal kyl t hi o,

hal ogen, nitro, Qcapto cyano, car boxy, fornmyl, aryl, aryl oxy,

arylthio, arylal kg®y, arylal kylthio, heteroaryl, h .groaryl oxy,
R ;

10 heteroarylt hingixhdd er oaryl al kox het eroaryl a 0, am no,
al kyl ami no, ~ di allkyLanmoR. het Q@e@l —het-er ocycl gal Ryd-R,

al kyl car bony ' 3” car bonyl Rbonyl rbonyl ,
hal oal kyl car h@k oal koxycar bonyl , al kyl t rjyl ,

aryl oxycar bonyl , aI kqif,].pyl oxy, al kanoyl t hi o, al kanoyl arg no,

aroyl oxy and ar oyl ag} In Reaction Schene Il a
4- ami no- | Hi mi dazo[ 4, 5- c] qui nol i n-y| al cohol - & 15¥Fprnul a X
I s condensed wth a phenol of Fornmula XVI to provide

1Hzi m dazo[ 4,5- c]quinolin-4-amne of Formula XVII which |§ a
subgenus of Forrmula |I. Preferably, a solution of a conpound of

Formul a X a@dniptendslof thelinveRtin uialsd Bl Breped SorEMER FactibnNchem
di met h fw#e s treated wth diethyl azodicar boxyfate andp
triphe nBigf and pareasdefipadobeys ure. The product or a

) Phar maceut i Gasbpy(136£RBcEbA SctitRleTv ARy GAthpdE a 1 Hoimidazof4,5-
c]quinolin-1-y1 alcohol of Formula XTI is protected with a benzyl group. The alcohol of
10 Formula XTI is reacted with sodinm hydride in a suitable solvent such as N,N-
dimethylformamide to form an alkoxide. The alkoxide is then alkylated with benzyl
bromide to provide a compound of Formula XVIII. The reaction can be carried out at
ambient temperature.
In step (2) of Reaction Scheme IV a compound of Formula XVI is oxidized using
15 the method of step (2) of Reaction Scheme II to provide a 1 H-imidazo(4, 5-c]qumolme-
5N-oxide of Formula XIX,
In step (3) of Reaction Scheme IV a ! H-imidazo[4,5-c]quinoline-5N-oxide of
Formula XIX is chlorinated to provide a 4-chloro-1H-imidazo[4,5-c]quinoline of Formuia
XX. Preferably a solution of a compound of Formula XIX in 2 suitable solvent such as
' ) 20 toluene is treated with phosphorous oxychloride at ambient temperature.
In step (4) of Reaction Scheme IV a 4-chloro-1H-imidazo[4,5-c]quinoline of
Formula XX is reacted with phenol to provide a 4-phenoxy-1H-imidazof4,5-c]quinoline of
Formula XXI. The phenol is reacted with sodium hydride in a suitable solvent such as
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature
25 with a compound of Formula XX. |
In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a
compound of Formula XX1 to provide a 4-phenoxy-1H-imidazo[4,5-c]quinolin-1-y1
alcohol of Formula XXII. The reaction is preferably carried out by adding triftic acid in a

13



20 isol ated using conventional methods. 12 WO 02/ 46189 1ReAR 100N

Schew d2lds1gd -Rz + HON | X OH X5 XVI XvI | 31 A%0516581
PCT/ US01/ 46581 Conpounds of the invention can al so be prepared
according to Reaction Scheme |V where R R2, R,, X and n are as

0 bl B 20y o SRS SRR Ny
pr ot ecaedif:lvlbnomcﬂl_aheamyimgtbu}pﬁmﬁm al cohol of 10 Formula XIII is
Y L ML e B e e

al kyl ahlgehdMot PorBMz K11 iD4lRyThtde with atiahide da{aa.mmﬁ@mab m-pﬁéifoﬂ‘yl—ﬂﬂ-

XVIII. The reaction can be carried out at arrbl ent te erature

|ﬁste@w%fl®wmﬂws@ﬁb?ﬂmm posptief s
oxi di Zpgluii3d RETI 1§%rmbfﬁﬂcﬁﬂﬁjth9§ﬂc§ﬁcﬁﬁ’o l{'gl)ph&ic Iﬁeaﬁ& bf agﬁeta@sn% I

to provide a | H1mdazol 4, 5-¢)quinoline- 5N oxide of Formula X.
I n st epodi|i hyﬂroﬂéggnd awingt sodyemt sugh gs dlchlommet}mnc in the presence of a phnse

l:lr_lll_lo[nl Wa to prow %g&gg tr%l#ﬁ&gﬁﬁ-l m ﬂ%gﬁ%w n%ll I ne of

For nul alkyliéd. Phefeactidslcpn ke sutied ousiat ghbientdempemivrd. of Fornul a XI X
'fy @ suit abineste%o(wgfﬁeagﬁ'o%%cﬁéme IV a 4-phenoxy-1H-imidazo[4,5-¢c]quinolin-1-yl
ether of Formula XXIII is aminated to provide a 1H-imidazo[4,5-c]quinolin-4-amine of

Formula X which is a subgenus of Formula 1. The reaction can be carried out by

combining a compound of Formula XXII with ammonium acetate and heating the

resulting mixture at ~150°C. The product or a pharmaceutically acceptable salt thereof can
15 be isolated using conventional methods.

14



20 toluene is treated with phosphorous oxychloride at3anARelft)
tenpeyalyisige! N step (4) of Reaction Schene IV a

4-chl oro-1 H-|9m dazo[ 4, 5-c] quinoline of Formula XX is RCTN§0a 46581
wi th phenol to provide a 4-phenoxy-1H i m dazo[ 4, 5-c] qui nol i ne of
Formul a XXI. The phenol is re cte.d glth sodium hydride in a

sui tabl e sol vent such as dig M a phenoxi de. The
phenoxi de is then reacted at an el evated tenperature 25 with a
conpound of For, . 4 ofy React S@Te |V the
benzyl protectlhg r&:rp'RES—‘IS“(eg‘B'V d Tlrobrry eefafaau E{;J,gélla
XXI to providg enoxy- | Hi N, 5- c] qui nol 4
al cohol of ' 1. The R; onéGS pref er

by adding triflic acghd in a 13 02/ 46189 3 1 MAR
PCT/ USO1/ 46581 controlled fashion to solution of a co
Formula XXI in aXMHitabl e sol vemil sy as di chl or gpet hane at

anbi ent tenperature. In step (6) of action Schene |
phenoxy-1Hi m dazo[ 4, 5-c] qui nolin-1 al cohol of ForWwu¥/a )M is
al kylated with a halide of Hal-R' to provide a 4-phenoxy-lH 5

i mdazo[4,5-c]Jquinolin-l-yl ether of Fornula XXIII. The al koxi de

of a conmpound of Formula XXIlI is forned by adding th¢ al cohol to-

a bi phasic m xtur aqueous 50% /.- um hydr oxi de ar@& an inert
sol vent such as dir onet hane in pr esence of ayphase
transfer catal ysip”stuch as benzylt r et'hl ammoni um chl ori de. The

al koxi de is then al kyl ated. The reaction can be carrffed out at

anbi ent tenper N3 In SEep g oN React i Sc N a
4- phenoxy- | H- i mdazq|4 c]qumohg,—l-}ﬂ:'é‘t‘h(gjrlof or I‘hRg(XIII

i's am nat ean ' | [4’5‘5 c] qui nol i e of
Formul a XI | éh i sXa subgenissg® Foxnula |. TRe ct| n can be
carried out by corrtﬁhhi ng a conpound §f Fornmula XXITI wi &h

amoni um acet at exxand heating thg resujting m xtur 50C.

The product or a pharmaceutically age€ptable salt “Uher can 15
be isol ated using conventional net 14 WO 02/ 4618<C§L

(6)
0 NH,
<N
Y- ) NN,
= ,Iq R —— P N>- R,
|
xan ?
1 R,,
5 ' Tetrahydroimidazoquinolines of the invention caﬁ be prepared according to

Reaction Scheme V where R, R, R}y, X and n are as defined above.

In Reaction Scheme V a 4-amino-6,7,8,9-tetrahydro-lH-imidazo[4,5-c]quinolin-] .
¥l alcohol of Formula XXIV is alkylated with a halide of Formula X1 to provide a 6,7,8,9-
tetrahydro-1H-imidazo[4,5-c]quinolin4-amine of Formula XXV which is a subgenus of

15



N \> Rz Rjj N XOH0 0 RZ XIX 3 1 MAR 2005 PCTlusglypqﬁ;smga
Frf%(l 11 OH (6) Reaction Scheme |V XX Xl

Tehahy8r0| azoqui nol i nes of the invention can be pre'fﬁmi&’l/“%l

according to Reaction Schene V where It, R2, Rl1l, X and n are as

defined above. In Reaction Schene V a

4- am noFemplaglio 'flstaﬂca:hyl:bfcfommlh P@@‘ém@dbtﬁwiﬂqsndnnh bydride by b suitable

o' pr ovitenk L B ol Pl ot SP08, KhRimite i e
of For ntdnsbined\Vivithiihe halide. ahe td2geon tan B carfiéd WD abZn¥iedtGemperdtn¥l\Rhe

2005 qulc;é e 01'1 3/1 gl?a%%%ceuucally acceptable salt thereof can be isolated using conventional

5 methods. '
Many tetrahydro-1H-imidazo[4,5-c]quinolines of Formula XXIV are known, see
for example, Nikolaides et al., U.S. Pgtex_lt No. 5,352,784, oth_crs can be prepared using
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,811; the

disclosures of which are incorporated by reference herein.

10
Reaction Scheme V
NH, NH,

NN, NN,
| P >'_R2 + Ha"Rﬁ —_— | >—R2

w' )

A X R X

OH ?

XXV Xl XXV R

Compounds of the invention can also be prepared according to Reaction Scheme
15 VIwhere R, Ry, Ry, X and n are as defined above. )

In step (1) of Reaction Scheme VI a 4-chloro-3-nitroquinoline of Formula XXVI is
reacted with an amine of Formula R;-0-X-NH; to provide a 3-nitroquinolin-4-amine of
Formula XXVII. The reaction can be carried out by adding the amine to a solution of a
compound of Formula XX VT in a suitable solvent such as chloroform or dichloromethane

20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see
for example, U.S. Patent 4,689,338 and references cited therein). _

In step (2) of Reaction Scheme VI a 3-nmitroquinolin-4-amine of Formula XX V11 is

‘1educed to provide a quinoline—3,4-dian.1ine of Formula XXVIII. Preferably, the reduction
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr

apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene.

16



Formula Ill. The al cohol of Formula XXI'V is reacted wztthMAPEITM
hydrwmj! 160 suitable solvent such as NN-di nethyl fornmam de to

f orman "al'koxi de. The al koxide is then conbined w t hPERUShEIGSSE .
The reaction can be carried out at ambient tenperature. The
product or a pharmaceutically acceptable salt thereof can be

i sol at ed usilth#jerRGnoBReactieraicheme i¥E & iquitslindvhidvdiamine of Formula X3OVII is

tetrah =l .4 bec] gui nol,i nes of.. Fornyl a |V, are known,
oo Lobela o) JUARE Pucacht W OO e e £ i85
ot her Is chpinclige pfﬁpmnlams Prﬂyimmeqmvaimwtbemss'ﬂxmtﬁmdg@uml béters,
exanp i ro S, Pat ept . 5,693, .. the, djsclosures
of “whi 8¢ T aSke ot awanonis, The carborlic sHion paivalest fasalooesd Mok i e
\c/o NHZ M(;El]l‘pfrﬁdridéﬂladmbﬂ' R, Rbhﬁthbﬂ?’lmagghﬁuﬁd mov?&a mdﬁém‘e:tmple,
mpoun i nvention.can al so_be prepared according to
React i &cs%ar?&hgfe% Vﬂfﬂm‘éﬁéa pompeund here Rz ahbydrogge andisiethy? i ned
above. ofthogb@i willlprévideARaipbl WHIS RPis Vet The reaction can be run in the
4-chl orp-3-nitroqui noline -of ‘Formula XXVI is reacte WEn an

ani ne 8PseRes Shiplyewtor iy ap ingapsolvenhyush pajtohens - Fietreastom isoi with- ari ne
of Fo ; | i L na..t he
i ne. f Rttt to Ui O 0] MRthol @it Sda S yobaftt oRE MY c
sHl venOrsigrallysscatalystyuch ay prridinediydiotdotdestzh b inch@edind opt i onal |y

For exampl o el HBE ) Bin GECal Y 1 Btk e RER Hovgius 1) -
\. XXVIII with an acyl halide of Formula R,C(O)Cl and then (i) cyclizing. In part (i) the

acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile,

pyridine or dichloromethane. The reaction can be carried out at ambient temperature, In

15 part (ii) the product of part (i} is heated in an alcoholic solvent in the presence of a base.
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of
triethylamine or heated with methanolic ammonia. Altemnatively, if step (i) has been run
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis
indicates that step (i) is complete.

20 In step (4) of Reaction Scheme VI a 1H-imidazo[4,5-c]quinoline of Formula XXIX
is oxidized using the method of step (2) of Reaction Scheme II to provide a 1H-
mmidazo[4,5-c]quinoline-5N-oxide of Formula XXX

In step (5) of Reaction Scheme VI a 1 H-imidazo[4,5-c]quinoline-5N-oxide of
Formula XXX is aminated using the method of step (3) of Reaction Scheme II to provide a
25 1H-imidazo{4,5-c]quinolin-4-amine of Formuia I.

17



In step (2) of Reaction Schenme VI a 3-nitroquinol i n-43gnMsre700f
For rWIOeb2M453891 is reduced to provide a quinoline-3,4- ammsomml
Formula XXVI11. Preferably, the reduction is carried out using a
conventi onal heterogeneous hydrogenation catal yst such as

plati num 25 on carbon or pal | Rgicidh QRem@ipon. The reacti on can
conveniently be carried out on a Parr apparatus in a suitable
sol vent such as isoprapyl alcohol or preferably toluene. 16 3 1
MAR 7005 WD 02/ 46189 % USOl /46581 1) step (3) of Reaction
Scheme VI a quindyi A NE-a N:%TE! a XXVI | sNHy eact ed

with a carboxyl e f tp pryovide a

~

|
A
- 3%4- ¢iam

- bf e~ r|ui val ent s
to carboxyli Fracrd i ncl ude optflgestens, and &A% didal kgxyal kyl

al kanoat es. The carboxylic acid or equivalent 1s Sel eched such
that 5 it will pr&¥'de the desi rXéSMHR?substi t uentXvtt a} conpound
of Formula XXI X. For exanple, tri etlﬁtl orthoformate Wi | provide
a conpound where R2 is hydrogen-and triethyl orthoacetate will
provi de a conpound where R2 is nethyl. The reaction, can be run in
the absence of solvent or in an inert solvent such| 4 tol uene.
The reaction is run with sufficient heating to drive off any

al cohol or water {f@rnmed as a byproduct of the reaction. 10
Optionally a catalyst, such as yridine hydrochlori can be

i ncl uded. Alter Naf® st@p be car (4)ed i)
reacting the dj q i fRzFormJI a \>I'§=W| th an i de of
Formul a R2C( O nd i hen (ii) izing. In pa e acyl

0 a/sol uti ork, he ®i am ne | |l e

sol vent such as acetdnitrile, pyri di?]e or dichl oronet jane. The
reaction can bk carrirgd out at Xbi eng, tenperatupsx | nRL5 part
(ii) the product of part (i) is heated in an al coholic solvent in
the presence of a base. Preferably the product of part (i) is

refl u>r<]efl i_nCehbamdbh ofth(ejﬁﬁien. ?mﬂﬁegreﬁﬁmiil. Bccordigs ﬁchl tionScht_emc\lm
triet ani ate t hanql i c. ammoni a. ternatively,
i f steé”hf’i‘*)‘ijﬁ‘&g‘ﬁﬂ‘zﬁaﬁﬁ?\%w Y‘-‘oﬁ“ﬁ@,lﬂéﬁeﬂwé BTopPP MdrchyEayRsr 1 i ed
out by vhebétinigd bhsubkRarl 20 feffed bbve, af t er anal ysis i ndicates

that step (i) is complete. 20 In step (4) of Reaction Scheme VI a
| Hi i dazo[m,wlaﬁwpweswm@ [4;5<]epinaliny byl alepbolpft he

met hod pefmid RO (allRiteRERR b AR PRI K8 DpROVIdES 137-Hddazof4,5-

10 c]quinolin-1-y] ether of Formula X311, The compound of Formula XTI and the halide
of Formula XXXI are combined in a biphasic mixture of 50% aqueous sodium hydroxide
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst
such as benzyltrimethylammonium chloride. The reaction can be run at ambient
temperature. .

15 In step (2) of Reaction Scheme VII a 1H-imidazo[4,5-c]quinoline of Formula
XXX is oxidized using the method of step (2) of Reaction Scheme II to provide a 1H-
imidazo[4,5-c]quinoline-5N-oxide of Formula JXOCKIIL,

In step (3) of Reaction Scheme VII a 1 H-imidazo[4,5-c)quinoline-5N-oxide of
Formula XXXTI is reacted with trichloroacetyl isocyanate to provide a 1H-imidazo[4,5-
20 c]quinolin-4-y1 trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added

18



i m dazo[ 4, 5- c] qui nol i ne- SNoxi de of Fornula XXX In-step (/AR 105

Reacwmeiagene VI a 1Him dazo[ 4, 5-c] qui nol i ne- 5SN- oXig¢gnafdo1/4¢sst
Formula XXX is am nated using the nmethod of step (3) of Reaction
Schene Il to provide a 25 |Himdazo[4, 5-c]quinolin-4-am ne of

For mul R .9 .Cl N _.X ounds . of
the i n\%1 e%%?%%’nggﬁag%{gﬁggag%af&ég%gfrﬁfon‘bs@ﬂlﬁé’gﬁﬁ%&ﬁmggﬁwﬁﬁk
wher e Bolvéls such asrtichioramethase. def i ned above and R12 is an aryl

roup which nsubst.i.t ut 0 ubstituted as_defined
gbovg. In stk g%gligﬁog °ﬁ§% ?hawegﬂ%%ﬁ@iw 4,5-clquinolin-4-y

1H-i mi ddchbrdachtagdidebf Fanintla JOPXTVAk GoMalyz€d to JréVided B Fmidaso[4,5-

al kyl at d.\/\%}‘_gahal eoiﬂFr la XXXI to provide a _
| i ni &E&'ﬂ{", :a%‘eefg?rm ﬁx-ﬁwlwhlétaﬁebg@aﬂs o Fromgple IxXhe hydrotyes
conpouRsh B canféd dilt By Kbrventidisl ﬁl&ﬁo&%a%ﬂeﬁ?abg}b ¢t Qs&m@nﬁae.

5 edus sodi um hydroxi de

conbined in a bipbasic mxture of 50% aq
and a $ompedof Fompan XOSTV N methanelwith so eiboxide.t he presence of

a phase tra : € A ¥ Ni_U
nlor de. | Thov G REin SEmP VAP LSRRG SRR RTERAR S 15 |
step ( Fpmuila NSRKY isxougiet sith aWalidecof Toiniutd HalzRy 4sifg & hramsitivhlmeatd of

Fod rru! @atalééﬁlé hédﬁ%%%ﬁ-%@?%ﬂﬁ@ggﬁpw?mﬁw oﬁ; orr%%ﬁ% vov{\ich isa

React i1 on a
i M daz eibgebusfdiormuls Ih cRréftablyiatempbuddosfRekauldX XXV is dofbided RrithIhe

of Reaction Schene VI, a 1Him. daz , 5-c] qui noJ | ne- 5N- oxi de of
. For mit ZA6E3R P mEsepesofeepeh b roidF; Sthlombiudbbemypbesehanatiadimnd)
" provi dendiexdebs thiemglanirt iba sdithbR]sdiveMuiNasiN N-ditretigthRiaagesam de
of Formul a _XXXI% Pr ef er, ablf%m{,he i sqcyanate is added 3 1 MAR 2005
acetonitrile. The reaction is pre ly carried oiit at an elevated temperature (60-80°C).
15 The product or 2 pharmaceutically acceptable salt thereof can be isolated using

conventional methods.

U
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PCT/ US01/ 46581 Reaction Scheme VI 0 1. NHINH T | X3 MRS |
| XXWOD24618RI K, 18 WD 02/46189 3 1 MAR 2005 PCTI USRGL{ESBM65%]
a controlled fashion at anbient tenperature to a solution of the
5N-oxide in a suitable solvent such as dichloronmethane. In step
(4) of Reaction Schene VI a Rédctiod Stha@é HI5- c] qui nol i n- 4-yl
trichl oroacetam de of Formula XXXIV is hydrol yzed to provide a

1H i m dazo[ 4,5 oI|n4amne of | Fo igh is a
subgenus of Fg The Harar @ity carrl g JuR, by
conventi onal ods&xxr ef erably by treat| ng a s nNof a
conmpound ofRy 'V in methanol with soda tho}il de. In
step (5) of React] ofPtScheme VI 1Him dazol 4, 5- UI no n- 4- am ne
of  Formula XXXVX¥'5 coupl ed wit h¥®hal i de of f 5212
using a transition netal 10 catalyst to provide a 1-10

1H i m dazo[ 4, 5-c] qui nol i n-4-am ne of Formula XXXVI whiclj is a
subgenus of Forrmula H Preferably a conpound of Fornul aliXXXV is
conbined with the halide in the -presence of ceopper (1) iodide,
di chl orobi s(tri phenyl phosphi ne) pal | agi un(11), and exgess
triethylamne in a suitable solve h as NN-di net hal fiyr mam de
or acetonitrile. The reaction is pr ferably carried dut at an
el evat ed t enper atuNtiz(GO 800) HN

o, + N
3 N =
\>_Rz ‘}-R ~& PR
N B
I | !
X "X X
0 0O
L | 7
wov - (BR), ooy CHa, o X004 (TH’)1—1D
Hal-R,,
) NH,
NS N
i >R
s I:l 2
e
XXXV ((I:H2)1'1°
Riz
5 Compounds of the invention can be prepared according to Reaction Scheme VI

where R, Ry, Rz, X and n are as defined above and BOC is tert-butoxycarbonyl.
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be i solpégigosi ng conventional nethods. 19 WO 02/ 461
2005 'PCt/t1S01/46581 Reaction Scherme VII 111
(CH2) t-to 5 Compounds of the invention can be prepared according

S I R R12, X and n_are as defined
L bove: and Boo S5 if o Readlof sencie YT e rimo Brqipior p afbpidnoti g0 X
OH 20 WO ﬂml.n%ammb dﬂﬁaﬁﬂﬂm/piéﬁ}&idﬁ?ﬂﬁiaﬁ %ﬁwgﬁm groups.
a |
oy ot ol i 2ok Fotitdy 3P s Hobbedy m@mmw in a suitable
t ert - but ceolvenirsocingy N V- Giithylforn@aiPR R hred Sﬂﬂ fine %’ms{"ﬁo U’é“ ine

corrbl ned wi,tk tentbutyl dicar bonate [ n a ;
such>as I\Wﬁ%’?ﬂ?ﬁﬁnﬁr P£ caetion is ¢aiedqubalan eleveied temperature (80-85°C).

4- (di et hyl aninepy)icttiRegtion @asbniervmta[}*&tgé(}bdggfé irhitazd 8 3% 4R o Ha-
carried out, at_an eI evat ed tenperatur :
amine of Formula XXXV is coupled with a hahde of formula Hal-R,; vsing a transition
metal catalyst to provide a protected 1H-imidazo[4,5-c)quinolin-4-amine of Formula
XXXVIII. Preferably a compound of Formula XXX VII is combined with the halide in the
10 presence of copper (1) iodide, dichlorobis(triphenylphosphine)palladium(II), and excess _
triethylamine in a suitable solvent such as N,N-dimethylformamide or acetonitrile. The

reaction can be carried out at ambient temperature or at an elevated temperature (40-86°C).

15 The product or a pharnmaceutically acceptable sal)(;x%ﬁmﬂ)

In step (3) of Reaction Scheme VI the protecting groups are removed by
hydrolysis under acidic conditions to provide a 1H-imidazo[4,5-c]quipolin-4-amine of

15 Formula XXX VI which is a subgemus of Formula II. Preferably a compound of Formula
XXXV is treated with triffuoroacetic acid in a suitable solvent such as dichloromethane.,
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The
product or a pharmaceutically acceptable salt thereof can be isolated using conventional
methods.

20 In step (4) of Reaction Scheme VI the alkyne bond of a protected 1H-
imidazo[4,5-c]quinolin-4-amine of F ormula XXX VI is reduced to provide a protected
1H-imidazo[4,5-c]quinolin4-amine of Formula XXXIX. Preferably, the reduction is
carried out using a conventional heterogeneous hydrogentation catalyst such as platinum
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be

25 catried out on a Parr apparatus in a suitable solvent such as methanol.

In step (5) of Reaction Scheme VIII the protecting groups of a compound of
Formula XXXIX are removed in the same mammer as in step (3) to provide a 1H-
imidazo[4,5-c}quinolin-4-amine of Formula XL which is a subgenus of Formula I. The
product or a pharmaceutically acceptable salt thereof can be isolated using conventional

30 methods.
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In step (2) of Reaction Schenme VII| a protected - 31 MAR 7003

1H- i WQie2/4$P80 5- c] qui nol i n4- amine of Fornmul a XXXVI| i SPCEAUSH1&d581
with a halide of fornmula Hal-Rl2 using a transition netal

catal yst to provide a protected | Him dazo[ 4, 5-c] qui nol i n-4-am ne
of Formula XXXVIII. Preferablyesstich88hempsmf Formula XXXVII is
conbined with the halide in the 10 _presence of copper (1) i odide,
di chl or obi s(tri pNEayl phosphi ne) pal f"&ﬂ%l 1), and ex ),

triethylam ne igr _snitabl ¢,sol ve sugh as

14, 14- di et hyl i SR, mj%eet 0 LWez). The—%aactlon cgy_%e
carried out a fOI et t enper at Mt an el evat erature
(40-800). Im-Bted (3¥ of Reacti chefre VI 1| tgg ecki ng
groups are renoved hydr ol y5i 3unde} aci dic iong to

provide a IHim daz? 4.5-c]quinolin-4-m ne of 15 Fornulfa XXXVI
whi ch is a s¥kgenus Ygr2igepr mul a Pr é@h) ably a GREFPMUNACHS)
Formula XXXVI1I is t eeﬁigd vvit?lddt(\ﬂflur&a?:etic amdmin !
sui t abl e sol vent suci as di chl oronet hallje. The-reaction }an be
run at anbient tenperature or at a reduced tenperature ((JC) . The
product or a pharmaceutically acceptable salt thereof ca 12be

i sol ated using conventional nethods. 20 In step (4) of Reaction.
Schene VII1 the al kyne bond of a protected 1

i m dazo[ 4, 5-c] qui nol i n-4-am ne of Formul a Il is redsced to
provide a protected |Himdazo[4,5-c]quinolin-4-am ng of Fornul a
XXXI X. Preferably, the reduction is carridd out using a
conventional heterogeneous hydrogentatiou catal yst such as
platinum oxide, mtinumon carbonngoggl | adi um on canepn. The
reacti on can conve iently be 25 carrfied out on a Parr appgyatus
in a suitable solive ?@h..aé_)me step (5) RFactRon
Schene VIII thef et i g gr ound of NAUTH | X

-10

are renoved ink manner a p (3) to e axl H
i m dazol[ 4, 5- ol i p- 4- ami neRg a XL whic a supgenus
of Formula |I. The préduct or a phar mac?uti cally acceptablk salt

t hereof can bgyi sol at@Hlusi ng c tiqeal) 30 netheda. 21CHD
02/ 46189 1-10°000V1 1 (1 (B K’ | Do W1,

Ryz R,, I
7 Ry

Compounds of the invention can be prepared according to Reaction Scheme IX
5 where R, Rz, Ry2, X and n are as defined above and CBZ is benzyloxycarbonyl,

In step (1) of Reaction Scheme IX the amino group of a 1H4-imidazo{4,5-
c}quinolin-4-amine of Formula XXXV is protected with benzyloxycarbonyl groups, A
compound of Formula XXXV is combined with dibenzy] dicarbonate in a suitable solvent
such as N,N-dimethylformamide. The reaction can be carried out at ambient temperature

10 or with mild heating (40°C).

In step (2) of Reaction Scheme IX a protected 1H-imidazo[4,5-c]quinolin4-amine
of Formula X1.I is coupled with a halide of formula Hal-R; using a transition metal
catalyst to provide a protected 1H-imidazo[4,5-c]quinolin-4-amine of Formula XLIJ.
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3 1 MAR 1005 PCTI USOL/ 46581 1 (3) ~(BOC)2 NH2 R12 (5% 1RURR 200§ XVI

N Nw&odfa®y | 1-10 ( ( RL2 Conmpounds of the |nvent| ”
prepared according to Reaction Schenme I X 5 where R, @"@é’

and n are as defined above and CI3Z is benzyl oxycar bogyl I4n55tep
1) of 0 _qgr.qu | m dazo| -

((:)qu nol’i n-& % ne o dFé’ §l %?@nbﬁ?%t 'SEL%qunthepfes"meOf

benzyl ommrtﬁbnqdldg gmh]omblsemphmymmblme agfgdlggm msuchc%sg ey ed
th d onat e e solv

Y\T N- di Imté #"‘ i%eate é“&%ﬂyﬁ#aws@owmmoa@e wectippisaebe

t enper atqamd oilf)atambvunt i&mﬁibﬂadlré'l&ait iafl Bletf of

Reagtion Sch rot.ect 1H-i m dazol[ 4, 5-c] Glnolln4am:ne_
of Fornula Xt >§385 9&&"%5? IXAhe pretesting groynsiage vemiovediby Wyatrakysis

a transitbipmmvideat ﬁf—umﬂﬁo 5e in@hﬁ’-ﬁ ulu bgenus
1H i m da &) ':'i cI:]] ui nol ?n 4]q§m ne of For o?ﬁ%?i | Nﬁ?ﬁg&ﬁ‘? ER
\ YN mula I Preferably a compound of Formula XLII is treated with sodium methoxide
in 2 svitable solvent such as methanol. The reaction can be run at ambient temperature.

The product or a pharmaceutically acceptable salt thereof can be isolated using
10 conventional methods.

In step (4) of Reaction Scheme IX the protecting groups of a compound of
Formula XTI are removed by hydrogenolysis and the alkyne bond is reduced to provide a
1H-imidazo[4,5-c)quinolin-4-amine of Formula XL which is a subgenus of Formula 1.
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on
15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable

solvent such as methanol. The product or a pharmaceutically acceptable salt thereof can be
isolated using conventional methods.
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Reaction Schenme VIII 22 WD 02/46189 3 1 MAR 2005 PCZ/1U&® 1086581
Pr ef wiped2l4g188 conpound of Forrmula XLI is conbi ned w t hPCHAISHESGSSe
in the presence of copper (1) iodide,

di chl orobi s(tri phenyl phospl une) pal I adi un(11), and excess
triethylanrine in a suitable ggloshichateixas

N, 14- di met hyl formam de or acetonitrile. The reaction can be
carried out at ambient tenperature or at an el evated tenperature

(40-80C). 5 1In s§ep (3) of Reactlogcgg ene | X the pr i ng
groups are rermvﬁ hydrol ysis pir']ow de a ﬂ&?é%z

| Hinridazo[ 4, nol i ng14- am NEor mul g I M is a

subgenus of FEd R. Prefera y OU%U"GTP(XXV | >RLIT is

treated with uminet hoxi de | st t abl e sol vg udh as

met hanol . ThéXegact don can ber t Jnbi ent t empér adur eX The

product or a pharmaGeutically accepta e salt thereof C

i solated using 10 cgiention met hodg In step 4) of | on
3{5’5 of a nd ofx For mul!

Schenme I X t rotecgimgp gro
are renoved by hydrg&enoly5|s and the Ikyne bond is red ced to
provide a 1Him daZo[4, 5-c]quinolin- 4 m ne of Fornul a KL which
is a subgenus of Fornula I. Preferably, t he

hydr ogenol ysi s/reduction is carried out using palladlun1ﬁydrOX|de
on 15 carbon. The reaction can conveniently be rrieq out on a
Parr apparatus in a suitable solvent such ag) et hanolj. _The
product or a pharmaceutically acceptabl e sal ' thereof |c be

i sol ated using conventional nethods. 23 WDOK02146189 3¥1 MAR 2005
PCT/ USO1/ 46581 Reacti on Scheme DC NH2 Xxxv

NH,
N . P :\>R2
”@j x X
.
| It

[
XL (CH,)

5 Componnds of the invention can be prepared according to Reaction Scheme X

where R, Ry, R, X and n are as defined above.

In step (1) of Reaction Scheme X a 2,4-dichloro-3-nitroquinoline of Formula XTIl
1s reacted with an amine of Formula R;-O-X-NHj; to provide a 2-chloro-3-nitroquinolin-4-
amine of Formula XLIV. The reaction can be carried out by adding the amine to a

10  solutionofa compound of Formula X1 III in a suitable solvent such as chloroform or

dichloromethane and optionally heating. Many quinolines of Formula XLIII 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).
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/ O XLl (CH2)11o XLI1 (CH2)11u ( 1) _ NN C R (2)3N MR N5 N 2

W X %o (3/454$9B2) 2 N(CBZ)2 ih CH 2 1-10 |11 | R12 NH2 Neriuxbi/iRsé
5 Conmpounds of the invention can be prepared according to
Reaction Schene X where R, Rl, R2, X and n are as defined above.

In step (1) ofn IRgAQ) bOReaSEAEIR 6o ChiRb Qi1 i '
of Forﬁu(g@)réu | | ibs Je act ed W%Kagnz_gﬂi ne _of% 5%%%%9&9%%&%
to provi 15,xefyged uging theireethad af stsp (7)-18 Reagtipn SchemeP\Brtoprayidelal 2y,

The r eacthlefqaRBlIRE3 G WAnifdofMmbl >gdfi Ny the anmine to a 10
solution of a conmpound of Formula XLIIl in a suitable solvent

such as chl or b tep3 b et Regrtion Sheme Kirahrehlenoduingline S itianitvad Fomapla
st g Ky BEYled bk We Rl of 85 TR soheR i o oA o F
U. S. Pat ellero-N&imiflags8,58)dimlite of&Femencasvici ted therein). 24 WO
02/46189 n step (4) of Reaction Scheme X a 4-chloro-1H-imidazo[4,5-c]quinokine of
Formula XL VI is aminated to provide a 1H-imidazo[4,5-c]quinolin-4-amine of Formula 1. -
The reaction is carried out by heating (e.g.,125-175°C) a compound of Formula XL VI
10 under pressure in a sealed reactor in the presence of a solution of ammonia in an alkaﬁol.

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

Reaction Scheme X

oo 19 cl
N7 Nomo iy XYM o N X NH:
c H H
n
XLIV XLV

15

Z=C

XL

o 0O=-%X-Z
D—0O-X-Z

]

(3)

NN 4) N
Iy 2 e

Compounds of the invention can be prepared according to Reaction Scheme X1
where R, Ry, Rz, X and n are as defined above.
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3 1 MAR 1005 PCT/US01/46581 In step (2) of Reaction $ghekreI0N a
2- chivara2/43189i t r oqui nol i n-4-am ne of Fornmula XLIV is Pedmsons6581
using the nmethod of step (2) in Reaction Schene VI to provide a
2- chl oroqui nol i ne-3, 4-di am ne of Formula XLV. In step (3) of

React i Sche, : OX10£1 Y} ' s Al g &5@% .
Xﬁe/ci IsO(r:] Cﬁégiggﬁgiig: 1’%;#% ”Etﬁ%ag?égm l%qo:?l:w eaé%fgr:ﬁn cﬁn\éﬁ 1
VI to pr Wwitha et fomppla d¢ proside b 4 H-inudazot, BE]qEnokintt-a
XLVI. | _ f ' . . . ce s
4-chl or cn)a- Eéelgfm alzﬂ(c%[ h?gggé%ﬁuﬁgﬁfﬁé%ﬁ @WM&"%\"/}“‘ isgdné%l%%dgdn
to p[ pvia#zﬁtablbkbl?mﬁdmhga&ﬁl,lﬁ—&xbh' ?pjrllfmiuam' 'd@:«‘li‘lz:'féh?'?dgfci:sﬁeﬂﬁdﬂedtdtha Tpe
reagtion_ is. carried,ou eating (e.g., - a co 0
For ful o TS BikiiEg aP¢ prackin 8 eteod athab i devatedhmporepo O0'CS

pr esenceAlRila@iorb6dciisiabBoth thedITBEY the NI natfbgailsk RiVidver, thd WesREPHis6Merdan
a pharmgceutjcally acf(i:_ept abl e salt . thereof can be isolated using -

convent | WiTgrdikrsensgried from the 3-ametpnacorveptons) taghigues sugl-psoolgmng
XLV | Ri ciforfmtbgrhphy abd tectfsMiliZzgopounds of the invention can be

prepared according to Reaction Scheme XI where R R, R2, X and
n are as def iy ldbimidazophS-plguimlinggeing of Frmpul2 BBY1I are known; others

PCTb Usojﬁﬁlpéesﬂrepared using known synthetic methods, see for example, Gerster, U.S. Patent -
No. 5,756,747 and the references cited therein.

Reaction Scheme XI

NH, NH,
NN N
| Y—R, + Ha-X-O-R, — N Y—R,
R; R: d
[
XLV XLViHl I i

15

Compounds of the invention can be prepared according to Reaction Scheme XII
where R, R; R, X and n are as defined above.
In step (1) of Reaction Scheme X1 a 4-nitrotetrazolo[1,5-a]quinolin-5-01 of
20 Formula XI.IX is chlorinated to provide a 5-chloro-4-nitrotetrazolo[1,5-a]quinoline of
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is
carried out using phosphorus oxychloride in a suitable solvent such as N,N-
dimethylformamide. 4-Nitrotetrazolo[1,5-a]quinolin-5-ols of Formula XLIX are known or
~ can be prepared using known synthetic methods (see for example, Gerster, et al., U.S.
25 Patent No. 5,741,908 and references cited therein).
In step (2) of Reaction Scheme XII a 5-chloro-4-nitrotetrazolo[1,5-aJquinoline of
Formula L is reacted with an amine of Formula R;-0-X-NH; to provide a 4-
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In Reaction Schene XI a | Himdazo[4, 5-c]quinolin-4-afiindARI00
For muyvey o%ka¥ige is al kylated with a halide of Formula XLVIIIl to
provi de a 1H i midazo[ 4, 5-c]quinolin-4- anine of Fornul QC/US§Y{6581
compound of Formula XLVII is reacted with sodiumhydride in a
sui tabl e_sol vent, such as NN.di net hyl formam de. The halide is then
2dded t o TTHctEENRL Y Highghes Gidte offermun Lt The teaqtion eaney qaimind cutiby
at an el eddingthetaaripenalsdlutios o%mﬂﬂ%ﬁ&iai@n&%ﬁiﬁﬁe &iveRPlubh as
the Ni aratg:ifh&he ;'\t'ﬁ ni,t rogens; haowever, the desired 1l-1soner can
I

be readi e fhegRiseme oftedyiamingsi ng conventional
techni ques s UBfktds(a5 of Redotio SUHRfB SO0 ARMonARIRAS YighBhid £ 3l

Many_1H i m dazo c] qui nol i n-4-am nes o

knowh; offEnwa LY iy reduged using the methad of stem(2) iroRwactigmSdhene 6/1nEprovide a
see for exR9RbA.s- kS . n 5, 756, 747 and the

ref erences ci%@ﬂs éﬁgn:&élﬁé#jm%f%?%mn Scheme XI +

Hal -xao RL - Mwmmmh oo SclbmnedXT] & Intraizsl uﬁrﬁ-&]qmn&w,gmjﬂm ed
accordin i e X1 re R. R2, X and_n are as
def i ned 28%“\%5 Eﬁﬁﬁ ?%Z%%‘ﬁ“@f’ ’ﬂ’é‘&ﬁ%‘i"@'@%@%@ Seheme VI to provide a
4- ni t r ot éHriandizo[4]5-Citatiagelb[13-d]nibolile of Formdfla £EQr,Mul @ XLI X is
chlgrinated t

| d . _
5- chl or o- 4- ni ﬁ‘r%{"’gﬁ 3&%&6‘{'%‘, Seheme £tk b fi-inaidagol4 Sritaizalof1,5-a]quinoline
Convent i @hRérfulld DITI 18 24dub& 18 SRV aq?ﬂitﬁﬁaﬁftgﬂc]cqﬁ@fiﬁfﬁ% épfoxmula L

reaction_is _carried out using phosphorus” oxy rrde 1n
sui t abl e SEBIASAYOLEes(R raacting aeompasnd of Fosmutafilllewith triphenylphosphine and

4- Ni tr ot leh3BPtyAkctyzag | Bhd L e &5 XL X are .kno
or can be prepared u%l';\ﬁ'ﬂ(@%gﬁwﬁle%ﬁﬁoﬁhgﬁ%ggc@@ﬁ%m“ﬁa
exanpl e, 183 wathdripheaylphosphingjire: suptabiPsaleent sidb.as 3,278dh]G0BeraeE and

ref g enc t . | : 2) of React | chene. X] |
5B or o et Poe b By BF\nk o SR e B 708 Hy ity cart e
react ed whmied gvt byriomeentibnal oretholimsubh adhebtingin thOpRseavé 6Pxaerdr 2 fower 1
MAR 2005 alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower

alkoxide. The product or a pharmaceutically acceptable salt thereof can be isolated using
conventional methods,
20
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WO 02/ 46189 PCT/ USOL/ 46581 nitrotetrazol o[ 1,5-a]qui nglji MARSHESM ne
of FavOu0i/#6182 The reaction can be carried out by add PgI/UH/46581
amne to a solution of a conpound of Fornmula L in a suitable

sol vent such as dichloronethane in the presence of

triethylamne. In step (3) of ReasiohSthensdrene Xl I a
4-nitroteb=lo[1l,5-aJquinolin-5-amne of 5 Formula LI is reduced
using the method of step (2) in Reaction Schenme VI to provide a

tetrazol o[ 1, 5-a] qui ngly n-4 5-di am ngy@f Fgrnula LIy In ep (4)
of Reaction Scheme §il\a tetrazplo[N, 3 a] fui nolin- g B\ di gni ne of
Formula LIl is cycliNd | srag NROYW OTO St ReaCt i on

Schenme VI to provide
1, 5-a] qui nol i ne of
Scheme XII a 6H- i IM 3 !
Formula LIl is reduced to provide a 1H i m dazo[ 4, 5-c] quithol i n-

4-anine of Fornula | XuxStep (5) invalves (i) reactithg a gpnpound
of Formula LIIl with triphenyl phosphine and then (i) !
hydrol yzing. Part (i) can be carried out by conbini ngia(gorrpound
of Formula LIIl with triphenyl phosphine in a suitablg sol vent

such as 1, 2-dichl or %Snzene and 15 heating. Part (ij). i nvolves
uct fromp t'{‘(i). The hyd_rq\;?{/_ s can be

hydrol ysis of the p

carried out by cog iNonal gt ho as Heati ngy 2
N\B‘oﬁse‘r‘“—ar‘k nol Rotratty i nlt hél presence

of a catalyst su s ah al kal i [

presence of water lor

al koxi de. The t & a pharj ticdally accepyhk
t hereof can be isolate® using conventiCnal nethods. 20 @7 WO
02/ 46189 . Reaction Schege XII 5 3 1 MARF‘{ZOOS PCTI USQJ/ 46%81
Conpounds of the ihventi'on can bdlprepafed accordilng to Reaction
Schéne XII1 where R R2, R12, X and u are as defined above. 10
In step (1) of Reaction Schene Xl a

1H i m dazo[ 4, 5-c] quinolin-I-yl ether of

Compounds of the invention can be prepared according to Reaction Scheme XII1
where R, Ry, Ry2, X and n are as defined above.

10 In step (1) of Reaction Scheme XTI a 1 H-imidazo[4,5-c]quinolin-1-yl ether of
Formula XXXT1 is coupled with a halide of Formula Hal-R;; using the method of step (5)
in Reaction Scheme V11 to provide a 1H-imidazo[4,5-c]quinolin-1-yl ether of Formula
LIV.

In step (2) of Reaction Scheme XIII a 1 H-imidazo[4,5-c]quinolin-1-y! ether of

15 Formula LIV is oxidized using the method of step (2) in Reaction Scheme II to provide a
1H-imidazo{4,5-c]quinoline-5N-oxide of Formula LV.

In step (3) of Reaction Scheme XIII a 1H-imidazo[4,5-c]quinoline-5N-oxide of
Formula LV is aminated using the method of step (3) in Reaction Scheme II to provide a
" 1H-imidazo{4,5-c)quinolin-4-amine of Formula XXXVI which is & subgenus of Formula
20 II. The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.
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Formula XXXI'l is coupled with a halide of Formula Hal 3RI4AREING
t he mwohagdes® step (5) in Reaction Schene VII to provpden®oi/46ss1
1H i m dazo[4,5-c]quinolin-I-yl ether of Forrmula LIV. In step (2)

of Reaction Scheme Xl a 1Him dazo[4, 5-c]quinolin-1-yl ether of
15 Formula LIV is oxidized usi pgadifdg sPRIogpf step (2) in
Reaction Schene |l to provide a

| H-i m dazo(4, 5-c] gui nw i ne- SN- oxi de_of Fornula LV~ Ip ste (3) of
Reaction Schene 2 y,g#i_tﬂ_)d_a,zo[ )J,?\lznol(mne of
Formula LV is gmRgfeqy using the step (3) i on
Schene Il to p ezﬂ( IHimd ] qui nol i of

For mul a XXXVI h i g, a subgenus Fo mula 20 I'™ e oduct

or a pharmaceuticallyJacceptable salt thereof can be |soI°at ed

using conventi ds. 28 02/ 46H 39, XXX | qv( H((:)Hz)g:m
1-10 LIVI | Re 1 |MAR 2005 CT/ US()”/46581 LV )

R, R

Compounds of the invention can be prepared according to Reaction Scheme XIV
5 where R, Rz, Ry2, X and n are as defined above.
In step (1) of Reaction Scheme XIV the alkyne bond of a 1 H-imidazo[4,5-
- c]quinolin-1-y} ether of Formula LIV is reduced using the method of step (4) of Reaction
Scheme VIII to provide a 1H-imidazo[4,5-c]quinolin-1-y] ether of Formuta LVI.
In step (2) of Reaction Scheme XIV a 1 H-imidazo[4,5-c]quinolin-1-y] ether of
10 Formula LV1 is oxidized using the method of step (2) in Reaction Scheme II to provide a
1H-imidazol4,5-c]quinoline-5N-oxide of Formula LVII.
In step (3) of Reaction Scheme XIV a 1H-imidazo[4,5-¢]quinoline-5N-oxide of
Formula LVII is aminated using the method of step (3) in Reaction Scheme II to provide a
1H-imidazo{4,5-c]quinolin-4-amine of Formula XL which is a subgenus of Formnla 1. The
15 product or a pharmacentically acceptable salt thereof can be isolated using conventional
methods.
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~ Rz 01 (C"2)140 R12 N XXXVt (CH2)1l-ro Ri g Conpoundsi MR 1

I nveRe giaeign be prepared according to Reaction SchenmPCAVus0136581
where R, RZ, Rl12, X and n are as defined above. In step (1) of
Reaction Schene XV the al kyne bond of a | Himdazo[4, 5-
clquinolin-1-yl ether of Forrmula LIV is reduced using the nethod
of step (4) of Reaction Schene VIII to provide a

1H i m dazo[4,5-c]quinolin-I-yl ether of Forrmula LVI. In step (2)
of Reaction Scheme XIV a 1Hi inolin-1-yl ether of
10 Formula LVI is oxidized us%%ﬁ%é%ﬁwof step (2) in
Reaction Schene || to provide a

1H i m dazo[ 4, 5- hzne 8N oxi “&)rnul(a) LQ7I\I-N '{}.ep (3)

of Reaction Sche X I'F-1 m dazb cF}zqu Aol T N

Formula LVII L4 ' na)ged usi ng t Rbd of ste i nn React I on
Schene Il to , | H i mi d% , )ﬂ';]qwnoll mn% of
Forrmul a XL whi ch |s aJ subgenus of For al. The 15 pro ct or

pharmaceutical ly accd@igble salt there pan be isol at edcH3) 1pg
conventional ¥t hods; Reacti ohViSchene |XI (1) N >- N}L(

i X, X Il Ry
R12
l (3)
NH,
NN
[ N>'R2
1
X
XL (EHz)Hz
12
5

Tetrahydroimidazoquinolines of the invention can be prepared according to
Reaction Scheme XV where R, Ry, Rjz, X and n are as defined above.
In step (1) of Reaction Scheme XV a 4-amino-6,7,8,9-tetralrydro-1H-imidazo[4,5-
¢]quinolin-1-yl alcohol of Formula XXIV is alkylated using the method described in
10 Reaction Scheme V with a halide of Formula Hal-(CH,);.1¢~CH=CH to provide a 6,7,8,9-
tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine of Formula LVIO which is a subgenus of
Formula IV.
| In step (2) of Reaction Scheme XV a 6,7,8,9-tetrahydro-1H-imidazo[4,5-
¢]quinolin-4-amine of Formula LVIII is coupled using the method of step (5) of Reaction
15 Scheme VII with a halide of Formula Hal-R;; to provide a 6,7,8,9-tetrahydro-1H-
midazof4,5-c]quinolin-4-amine of Formula LIX which is a subgenus of Formula IV. The
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29 WD 02/46189 LIV R12 5 Reaction Scheme XIV LVI LVII 34 MBR 200VAR
2005 wiedb/4es¥9l/ 46581 | HAA2 12 Tetrahydroi m dazoqui nopreg%eRi6ss1
the invention can be prepared according to Reaction Scheme XV
where R R2, R12, X and n are as defined above. In step (1) of

React i on pa¢edhen® dr o- I,m dazo[ 4, 5-
c] qui noli'n-1 - I a;i%ﬁco oI %‘fﬂﬁe?gﬁ rregth &?/f F-E{]“a’ggﬁ Ehfgpnal
met hod daaeth in 10 React | on Schene V WI th a halide of Fornul a

Hal - (CH2) 1 i a- CH CHto provide a 6,7,8,9-

tetrahydro-1 H i m dazo[ 4, 5-c] qui nol i n-4-am ne of Fornmula LVIII

whi ch is a subgenus of For nul Rdadtionl Sthehemr(2) of Reaction

Sche XV a 6,7,8,9-tetrahydro-1 Himdazo[ 4,5- c]quinolin-4-am ne
of Formula LVIII .is coupled using the nethod of step (5) of
Reaction 15 Schemn/l| with a halidgof Formula Hal -@12 to
provide a 6,7,8, 9- rﬁhydro 1H i mi daZo[ 4, 5- C]%TI noI| -24- am ne of
Formul a LI X whi chYi of N ( ! 2R/46189
3 1 MAR 2005 PCA ¢ N46 81 prod Ll 2
accept abl e salgzn onﬁl

met hods. OH '

N harnace
edyusi ng con
1

XXV LVIit (THz)‘l-‘"’ LIX (CH) 110
Il

|

R12

Compounds of the invention can be prepared according to Reaction Scheme XVI
where R, Ry, Ry, X and n are as defined above.

10 In step (1) of Reaction Scheme X V1 a 2,4-dihydroxy-3-nitro-6,7,8,9~
tetrayhydroquinoline of Formula LX is chiorinated to provide a 2,4-dichloro-3-nitro-
6,7,8,9-tetrayhydroquinoline of Formula LXI. Conventional chlorinating agents can be
used. Preferably the reaction is carried out by combining a compound of Formula LX
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX

15 are known or can be prepared using known synthetic methods (see for example Nikolaides
et al,. U.S. Patent 5,352,784 and references cited therein).

In step {2) of Reaction Scheme XV1 a 2,4-dichloro-3-nitro-6,7,8,9-
tetrayhydroquinoline of Formuta LXT is reacted with an amine of Formula R;-O-X-NH, to
provide a 2-chloro-3-nitro-6,7,8,9-tetrahydroquinolin-4-amine of Formula LXII. The

20 reaction can be carried out by adding the amine to a solution of a compound of Formula
LXI in a suitable solvent such as N,N-dimethylformamide and heating (55-65°C).

In step (3) of Reaction Scheme XVI a 2-chloro-3-nitro-6,7,8,9-tetrahydroquinolin-
4-amine of Formula LXTI is reacted with phenot using the method of step (4) of Reaction
Scheme IV to provide a 2-phenoxy-3-nitro-6,7,8,9-tetrahydroquinolin-4-amine of Formula

25 LXTI1.
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Reaction Scheme XV 5 NH2 N i XXIV LVIIIT LI X Conpounds 3af MA )03

I nverwD@m/4680 be prepared according to Reaction SchenePCR/USOMEESIE
R, R, R2, X and n are as defined above. 10 In step (1) of
Reaction Schene XVI a 2, 4-di hydroxy-3-nitro-6,7,8, 9-

t et r ayhydr oquid iy @pofHteabRsnSutemb X VIS 25 HeRbdyLRM-6,9,8LOVi de a

2,4-dichloro-3-nitro- 6,7,8, 9-tetrayhydroqui'nol i ne of Formul a

7,8,9
LXI . Conve&Rtydrgumelint4aming of § i zadluped usingthe ropthef of step (2) of

it poshoionBebald VO pRiAsY 2 ARIRERLTD et L Rl

of For nulEsmpyla L¥T¥%r e known or can be prepared using known

synthetic netho for e I i kol.ai des al .. US '
Pht et 5, 350, Toen R et SeR: oVl TarlpirDs 7 o Stutoganoly-34-
React i on diautisdaf ESithula [ XT¢-i¢lcylibed vaing-thd héBodofstdp @%}of Reaction Scheme VI
tetrayhydrg&u nol.ine of Formula LXl is reacted wth_an am ne of

Fornul a P Pevde N@hp@xyﬁ,’b&p-&@r@yﬂm—lH—i:mdazo[4,5-c]quinohne of Formula LXV.

2- chl or 0- 3- ni i fepf(6Y of R Arfici ScHame XU AHeh OG-8 Ve eREnvaRS T 2 .
LXI'1. The 20 reaction_can be carried out b add’l ng thé amne to a
sol ut i on Bidazeidérelavineding pf Formuln IaXV isgminstedusing the methodsif step{7) ofich
as N N-di lsE e SRak g0 erd h§ - : SRadirtin-ami
React i on l(Sggét%ﬂe;‘mrnssai;XVI a e D63%] dro0michib(45%q AEme
2- chl or o-8Fegmulallls 7 8 9-tetrahydroqui nolin- 4-amine of Fornul a
LXIl is reacted with phenol using the nethod of step (4) of
Reaction Schenme IV to provide a :

2- phenoxy-3-nitro-6, 7, 8, 9-t et rahydr oqui nol i n-4-am ne of Formul a
25 LXI11. 31 3 1 MAR 1005 WD 02/46189 PCT/USO /46581 In step (4)
of Reaction Schene XVI a 2-phenoxy-3-nitro-6,7, 8, 9-
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tetrahydroqui nolin-4-amne of Formula L )CMis reduced ugAngH0s he
met hoWOoaR/46189p (2) of Reaction Scheme VI to provide apcT/user/46581
2- phenoxy- 6, 7, 8, 9-t et rahydr oqui nol i n- 3, 4-di am ne of Formul a
L.XIV. 51n step (5) of Reaction Schenme XVI a

2- phenoxy- 6, 7, 8, 9-t et r ahydr oquj{&gﬁws‘%éj )ﬁnam' ne of Fornula LXIV
is cyclized using the nethod of step (3 Reacti on Schene VI

to provide a

4- phenoxy-6, 7, 8, 9-t g apydr o- 1Hi m ¢azqgf 4, 5-c] qui nol i ne of
Formula LXV. In stdp (@) _of Reactidn Johene Xvi a ¢ Q@
et ah)ﬂ:lroﬁ)l H i Z 004, 5¢@] qui

d of ~step ( of 10
Reacti on Sche

6,7,8,9-tetrahy 1H i m dazo| qui nol i n-4- ofX Formul a
111, 32 3 1 MAR 2005 WD 02/ 46189 PCTI US01/ 46551 LX O IIoI 5 LXI
LXIV NH2 NH O RLx(4) The i nvent Pdn al so provi desovel!
conpounds useful as internediates in the synthesis of the
compounds of Formulas (1), (Il), (I1l), and (1V). The

i nternedi ate conpupds have the str |ictural For mul as %’

descri bed in m)re ai | bel ow. Reg on Schema@ 11 ,

4- phenoxy-6, 7, 8, 9-
Formula LXV is a

N - NH2 ! g’
RS -
N; YR, <8 | <@ N0
N /NH f/
) 1 NH
X X X
n \
LXV P LXIV 7 0
R R ]
1t ] R
1
lm
NH,
NN
] ba
/NRz
X
7
n R

The invention also provides novel compounds useful as intermediates in the
synthesis of the compounds of Formulas (I), (IT), (I0), and (AV). These intermediate .
compounds have the structural Formulas (V) — (IX), described in more detail below.
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(1) 11-1~/N.0- (2) O O 33 WD 02/46189 (ne class of i atldiAkfiibat e
conp¥WMmax4618®s formula (V): TTIN-r i N X OR 5 (V)PCTROLE6581 X
I s-CHR3-, -CHR3-al kyl-, or-CHR3-al kenyl-; Rr is selected fromthe
group consisting of -aryl; -alkenyl; -R4-aryl; and 31 MAR 2005
PCT/ U901/ 4658ine-claskia] aeriedifie RompountOhasFomtul2B/)R2 i s sel ect ed
fromthe group consisting of: -hydrogen; -alkyl; -alkenyl;
-aryl; N7

N
MR,
gz
]
X—0—R,
R4

)
wherein X is—CHRa-, -CHR3-alkyl-, or -CHR;-alkenyl-;
5 Ry s selected from the group consisting of:
-aryl;
-alkenyl;
-Rs—aryl; and
—(CHz)1.10—C=C-Ryo ;
10 R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;
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:
-OR;
-halogen;
-NR3);
25 - -CO-N(R;)x;
-CO-Cy.p alkyl;
-CO-0-Cy.yp alkyl;
-N3;
-aryl;
34



-heteroaryl; -heterocyclyl; -alkyl-Y-alkyl; -alkyl 3‘\1 MA Keny!

- al kyWwwoYoraeyde, and - al kyl or al kenyl subst it ut ed by Ogg'rﬂfsoﬂﬂsrsﬁl
substituents selected fromthe group consisting of.

-hal ogen; -N(R3)2; -CONR3)2; -COC-10 alkyl; -COOC1-10
al kyl;  -N3; -aryl; 34 WO 02{1‘4@%%?, 1 MAR 2005 PCT/ USOl / 46581
-heteroaryl; - heterocycl yl dryl; and -CO heteroaryl; 5 R4

is al kyl or al kenyl, which rbstedoeycyif errupted by one or nore -0-

groups; each R3 is independ _e? %#H'"H# Cl 10 alkyl; Riois
selected fromthe group consrstifgy H, al kyl, al kenyl and aryl;
each Y is independently -0- -CO-hetitbyri);r; 10 n is 0 to 4; and each

R1 E)rgesent IS i ndepﬁ‘ng%ﬂq& o cln?r %v dchfnga% etnt]tglrglgtgdu Y cfngr(])?lmi: "9 of
—O-— groups;
each Rj is iﬁdependently H or Cy.40 alkyl;
Ry is selected from the group consisting of H, alkyl, alkeny] and aryl;
each Y is independently ~O~ or ~S(0)o-

10 nis 0 to 4; and

each R present is independently selected from the group consisting of C;.o
alkyl, Cy.y0 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof,

15 Another class of intermediates are imidazoquinoline-4-phenoxy compounds of
formula (VI):

N~ ] N\>_
Ry
Y
X—0—R;
Ry
(VD

20 wherein X is -CHR3-, -CHR;-alkyl-, or —CHR3-alkenyl-;
R, is selected from the group consisting of:
-aryl;
-alkeny};
-Rsaryl; and
25 ~(CHo)11—C=C-Ryp ;
R; is selected from the group consisting of:
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al kyl, Cl_io al koxy, hydroxy, halogen and trifl uororreglhymﬂ o a
phar wazeideisml | y acceptable salt thereof. 15 Anot her @ECIZES0MH6581
i nternmedi ates are i m dazoqui nol i ne-4-phenoxy conpounds of
formula (M): 20 wherein X is -CHR3-, -CHR3-alkyl-, or
-CHR3-al kenyl - Rl i s jakgehed fromthe group consisting of:
-aryl; -alkenyl; -R4-aryl; and 25 -(CH2)1-10--CCRo R2 is
sel ected fromthe grouplkdnsisting of: 35 ) 1 MAR 7005 WD
02/ 46189 CT/ US01/46581 5 10515 20 25 30 -hydrogen; -alkyl;
-al kenyl; -aryl; -heteroaryl; -heterocyclyl; -alkyl-Y-alkyl;
al kyl -Y- al kenyl ; al kydryly-aryl ; and - al kyl or al kenyl
sub%t ituted by one or %rteemas&t;)st ituents sel ected
-heterocyclyl;
-alky}-Y-alkyl;
alkyl-Y- alkenyl;
alkyl-Y-aryl; and
10 -alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of: |
-OH;
-halogen;
, -N(R3)2
15 -CO-N(R3);
-CO-Cj.1p alkyl;
-CO-0-Cy.10 alkyl;
-N3;
-aryl;
20 -heteroaryl;
<heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
. Ry 15 alkyl or alkenyl, both of which may be interrupted by one or more
25 —0- groups;
each Rj is independently H or C,_jp alkyl;
Ryp is selected from the group consisting of H, alkyl, alkenyl and aryl;
each Y is independently —O— or —S{(0)s.2-;
nis 0te 4; and
30 each R present is independently selected from the group consisting of Cy.1p
alkyl, Ci.10 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof.
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fromthe group consisting of: -OH  -halogen; -N R3)§1 MARCID0S

N( R3) %io oz7f6489CL. 10 al kyl; -CO-O-C -10 al kyl; gélrr So1/
-heteroaryl; -heterocyclyl; -COaryl; and COheter 9‘1 L/4gp8t
is al kyl or al kenyl, both of which nmay be interrupted by one or
nore -0- groups; each R3 is independently Hor Cl_io alkyl; Ro
Is selected fromthe group consisting of H, aI kyl , al kenyl and
aryl; each YAnethencesefita¢ridefiateQompbumiSaiiie i dazﬁgﬁlﬁoﬂlet}?.oédc and

each R pry nde ntly sel ect ed fromt

consi sti ngﬁ’g\%&i%ﬁﬁ’ ﬁﬁwﬁ Cl_io al koxy, hydroxy, hal ogen and
trifluoronethyl; or a phar maceuto cally acceptable salt thereof.
36 3 1 MAR 2005 WD 02/ 46189 PCT/ sQJ 465811J Anot her cl ass of

i nt er medi at e conpounds are the i niNazo TRQl i ne- N- oxi de
compounds of formula (VIl1): 5 10 1 . 3

Q :}(—O-_Rl
R{
3 (VID)

wherein X is ~CHR;-, -CHR3-alkyl-, or -CHR-alkenyl-;
R, is selected from the group consisting of:
-aryl;
10 -alkenyl;
-Re-aryl; and
—{(CHy)1.10—C=C-Ryp;
R, is alky] or alkenyl, both of which may be interrupted by one or more
—0O- groups;
15 each Rj is independently H or C;_jgalkyl;
Ry is selected from the group consisting of H, alkyl, alkenyl and aryl;
nis 0 to 4; and
each R present is independently selected from the group consisting of C;.49
alkyl, Cy.j¢ alkoxy, hydroxy, halogen and trifluoromethyl;
20 or a pharmacentically acceptable salt thereof,
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20 wherein X is -CHR3-, -CHR3-al kyl-, or -CHR3-al kenyl -3;1 M%lmp&s
sel esw@d2/4618m t he group consisting of.. -aryl; al kenyRCI/US01/46581
-R4-aryl; and (CH2)iao -CRo; R4 is alkyl or alkenyl, both of
whi ch may be interrupted by one or nore -0- groups; each R3 is

i ndependent | yAtladditidzal €lagslof tltermidinate compehRis harthé F@mula®1Idy: oup
consisting of H, alkyl, alkenyl and aryl; nis O to 4; and each
R present is independently selected fromthe group consisting of
Cl-1o alkyl, Ci1-10 al koxy, hydr ow_,_(e?kjﬁggn and trifluoronethyl;
or a pharmaceutically acceptable splt thereof. 37 WO 02/46189 5
10 15 20 25 31 MAR 2005 PC fUS071468581MAn additional class of

i nt ernedi at e conpounds has the f a W :‘jf): (VH wherein X is

-CHR3-, -CHR3-al kyl-, or -CHR3- - is selected fromthe
)

X—0—Ry

group consisting of- -aryl; -4

5 (VIID)

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

-aryl,

10 -alkenyl;
-Rs—aryl; and
-(CHz)1.10—C=C-Ryg;

R; is selected from the group consisting of:

-hydrogen;

15 -alkyl;
-alkenyt;
-aryl;
-heteroaryl;
-heterocyclyl;

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

25 -OH;

-halogen;
NRs3);
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-R4-aryl; and -(CH2)lao-C C-Rlo; R2 is selected frongtqi'qqmgygggjp
consi wo eueages - hydrogen; -alkyl; -alkenyl; -aryl; ~perruseiss6ss1
-heteroaryl; -heterocyclyl; -al kyI Y-al kyl; -al kyI Y- al kenyl;
-al kyl -Y-aryl; and - al kyl or al kenyl substituted by one or nore
substituents selected fromids: N% up consi sting of. -0OH,

-hal ogen; -N(R3)2; 38 3 1 MAR 2 WO 02/ 46189 PCT/ USQJ/ 46581

-CO N(R3)2; -CO-C110 al kyI'-CO-CG}o@E&lao alkyl; -N3; 5 -aryl;
-heteroaryl; -heterocyclyl; Xﬂ‘ﬂ and -CO heteroaryl; 10
R4 is alkyl or alkenyl, whi c_rll\hrray '™ Tfiterrupted by one or nore
> -aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
10 Ry is alky] or alkenyl, which may be interrupted by one or more

—~O- groups;
each Ry is independently H or C) ypalkyl; _
Ry is sclected from the group consisting of H, alkyl, alkenyl and aryl;
_ each Y is independently —O— or —S(0)g.2~;

15 nis 0to4;
each R present is independently selected from the group consisting of Cy.19
alkyl, Ci.1p alkoxy, hydroxy, halogen and trifluoromethyl; and
Ry is tert-butyl or benzyl;
or a pharmaceutically acceptable salt thereof.

20
A further class of intermediates are imidazoquinoline-4-chloro compounds of the
formula (IX)
1
NZ NN
N
| >R,
X N
\
‘ X—0—R,
Rq
(x)
25

wherein: X is ~CHR3-, -CHR;3-alkyl-, or -CHR;-alkenyl-;
R; is selected from the group consisting of:
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-O groups; each R3 is independently H or C3 10 al kyl ;3 RMAR 205
sel epteeb/dsiwm t he group consisting of H, al kyl, al kenPCTAIS1/465§1 ;
each Y is independently -0- or -S(0)0.2-; 15 nis 0 to 4; each R
present is independently selected fromthe group consisting of
Cvio alkyl, Cl_io al §, hydroxy, halogen and trifluoromethyl;
and At is ten-butyl or béenzyl; or a pharnaceutically acceptable
salt thereof. 20 A furalkewlcl ass of internediates are

i m dazoqui nol i ne- 4-chl r_gry?,%g@gunds of the formula (I1X) A (DQ
25 wherein: Xis --CHR3-, " -al kyl -, or -CHR3-alkenyl-; R3is
sel ected fromthe gr oiCHouHI=CH of : 39 WO 02146189 5 10 15 20

25 30 3 1 ft 2005R1?3Csye%{§9&/m%6 g%m%!g&l)ﬂmngé L(Enyl ; Rd-aryl; and
-hydrogen;
-alkyi;
~alkenyl;
-aryl;
10 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-ary); and
15 - alkyl or alkeny! substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(R3)z
20 -CO-N(Rs);
-CO-Cy.10 alkyl;
-CO-0-Cy.q0 alkyl;
-Ns;
-aryl;
25 -heteroaryl,
-heterocyclyl;
-CO-aryl; and
~CO-heteroaryl;
Ry is alkyl or alkenyl, which may be interrupted by one or more
30 ~0- groups;
each R is independently H or C,.jo alkyl;
each Y is independently —O- or—S(0)p.2-;
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- .
p—

-(CH2) mo-C~-::CH R2 is selected fromthe group consi sginGARTH0;

- hydr waeeryseasel kyl ; -al kenyl; -aryl; -heteroaryl; PCT/US01/46581
-heteror-yelyl; L al kyl - Y-al kyI " al kyl - Y- al kenyl
-al kyl -Y-aryl; and - al kyl or al kenyl substituted by one or nore
substituents sel ectnqgi()tg,{%athe group consisting of -0OH
- hal ogen; - N(R3)2; N(R3)2;, -CO-G-io alkYl; -COO0-d.lo
alkyl; -N3; -aryl %GhmDMEMBPBHdEMBI%MESI&OW the groGpcankisting of .10

-COheteroaryI; Kk be i nterrupted
by one or nore -Oajkgl @dbydlk&g’c@d%p%éalq depen@xﬁo i1’or Cl - 10
al kyl; each Y is iongphendentitallyaeeptable s&if (BprmoR- ; 40

5

As used herein, the terms “alkyl”, “alkenyl” and the prefix “alk- are inclusive of
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalky! and
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms,
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyl.

In addition, the alkyl and alkeny! portions of -X- groups can be unsubstituted or
substituted by one or more substituents, which substituents are selected from the group

15 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl.

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

20 trifluoromethyl, and the like.

The term “aryl” as used herein incIudes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. The
term “heteroaryl” includes aromatic rings or ring systems that contain at least one ring
hetero atom (e.g., O, S, N). Suitable heteroary! groups include furyl, thienyl, pyridy?,

25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridiny), isoxazolyl,
isothiazolyl, purinyl, quinazolinyl, and so on.

“Heterocyclyl” includes non-aromatic rings or ring systems that contain at least

30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially
unsaturated derivatives of any of the above mentioned hetercary! groups. Exemplary
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napht hyr htﬁbrﬂWdyl' SOX 8Zdy Yther groups are identified as being “substituted” or “optionally

20 substituted™, then those groups can also be substituted by one or more of the above
enumerated substituents. |
Certain substituents are generally preferred. For example, Re-aryl is a preferred R,
group and preferred Ry groups are alkyl and aryl, with pheny! or substituted phenyl being
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred Ry
25 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (i.e., methy), ethyl,
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropylmethyl), methoxyethyl, and
ethoxymethyl. For substituted groups such as substituted alkyl or substituted ary! groups,
preferred substituents include halogen, nitrile, nitro, carboxy, methoxy, methylthio,
' trifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if

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

25 response modifiers, antivirals, antibiotics, etc. _

The compounds of the imvention have been shown to induce the production of
certain cytokines in experiments performed according to the tests set forth below. These
results indicate that the compounds are useful as immune response modifiers that can
modulate the immune response in a number of different ways, rendering them useful in the

30 treatment of a variety of disorders.
Cytokines whose production may be induced by the administration of compounds

accoxding to the invention generally include interferon-a (IFN-c) and/or tumor necrosis
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thexe gesﬁaadﬂaa%t TEeA _GRKIES, W piothctith HSRIT helpetypS1 FBR) SiSkine IFN-y
1s induced indirectly and the production of the T helper type 2 (Th2) cytokines IL4, IL-5
and IL-13 are inhibited upon administration of the compounds. This activity means that
the compounds are useful in the treatment of diseases where upregulation of the Thi
response and/or downregulation of the Th2 response is desired. In view of the ability of

25 compounds of the invention to inhibit the Th2 immune response, the compounds are

expected 1o be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma,
allergy, allergic thinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell

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

30 The immune response modifying effects of the compounds make them useful in
the treatment of a wide variety of conditions. Because of their ability to induce the

production of cytokines such as IFN-a and/or TNF-q, the compounds are particularly
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of the innate i mune response. For exanple
20 the opportunistic infections and tumors that occur after suppression of cell mediated
immunity in, for example, transplant patients, cancer patients and HIV patients.

An amount of a compound effective to induce cytokine biosynthesis is an amount
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-q,

25 TNF-a, IL-1, IL-6, IL-10 and IL-12 that is increased over the background level of such
cytokines. The precise amount will vary according to factors known in the art but is
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to
about 5 mg/kg. _

The invention also provides a method of treating a viral infection in an anima) and

30 a method of treating a neoplastic disease in an animal comprising administering an
effective amount of 2 compound or composition of the invention to the animal. An

amount effective to treat or inhibit a viral infection is an amount that will cause a
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peak detection at 254 nm for triggering fraction collection.
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'HNMR (300 MHz, DMSO0) § 9.21 (s, 1 H), 8.44 (m, 1 H), 8.36 (s, 1H), 8.18 (m, 1 H),
7.71 (m, 2 H), 4.93 (t, I = 5.1 Hz, 2 H), 4.14 (d, ] = 2.4 Hz, 2 H), 3.98 (t, = 5.1 Hz, 2 H),
20  335(t,J=22Hz 1H)
HRMS(ESI) Calculated for CisH,4N3sO (MIf) 252.1137, found 252.1141
Part B
2-(1H-Imidazo[4,5-c]quinolin-1-yl)ethyl (2-propynyl) ether (19.7 g, 78.4 mmol)
~ and chloroform were combined and then cooled to 0°C. 3-Chloroperoxybenzoic acid (15.7
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture
was allowed to warm to ambient tempersture by which time all material was in solution.

Analysis by thin layer chromatography (TLC) indicated that some starting material was
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The precise amount will vary according to factors kno@n MiR Hike
art Wwooi/migxpected to be a dose of about 100 ng/ kg troTAISdIMGcSED
ng/ kg, preferably about 10 jig/kg to about 5 ng/kg. 5 An anount
of a conmpound effective to treat a neoplastic condition is an

tt
of 1 urror e ssie S, kRNl R sl 4 e Gl AR

fact ors Khow®.5 hour hiterdhet seberid posticexwesatiéad, THCiskoweddmsstartihg mbietisl. The
100 ng/ Q t 50 nmo/kg, .pr r abl bou pa/ k 0 about
5 ny/ kg. feleleB RO paTe %Wﬁe‘ﬁ%@%‘ﬁ/@a&’"ﬁ%‘? he® 3%0365%?9?@“ was
ex ?rml ?smdem/extﬁad ; teglmlllﬂi)ﬂe’:imdeﬁlthﬁﬁhfmndﬂlﬁagig\hﬂrgﬂﬁc lﬁﬂit%bﬁﬁ%ear eI

not Jntended to he |i ing in way n the_exanpl es
bel ow soﬁ%nwe%ﬂ%%ﬁb@aﬂvg “ﬁbﬁ’-‘i‘% W«?de@ada%mn%em Pajsa Fesncage
HPLC. Twpreghufef 18 pRivide Rt -RhiBatdfe ine-5N-
bel ow. Both 15pﬂhods§]€§ihm(%1 0 G sonnemtraqw ppedgrﬂ!I %%m

Series | MHde a5apslowiok er f ace. The senmi- prep HPLC fractions were
anal yzedpRydEsHRGlduMRa AABECIBLNOP I 288 Sodd, Milni 2681984 ©

conbi ned and Iyophlllze prOV|d e trifluoroacetate salt of
t he desi P&Cconmpound. Method A Col um1 colum M crosorb C18,

10 T i . oy Enftofe BRIk Pl ol Soliblie 125 o, 457 ok ey,

B for 5 addeddiopwisertea Arturk d%lt-[fli-{ﬁmepymﬂm@t}éthylMHdﬁth&H Biquibisithel

:/oo';r”:; oacet g%\éf@oﬁ ac taé@ E}h)lei Eea@@e ctlon at ﬁg Hng%de

Capcel | E’ﬂhﬁbﬁwa’ﬁb%r@& mﬂezﬁbdﬁksmemwdfufé:ﬁamwasiﬂ §MitioR D The
rate: 20 nL/mn_ ;. gradient el utlon from5-95%B in 10 m.n., hold

at 95% quasﬁwnzwlﬂﬂﬁn was glinered sty for aopt § houg at-whiel time apalyss DTl

andj $8=0. m&&a&ﬁdﬂmlsﬁmﬁ%ﬂ{ﬁ%fﬂ%@ imaheRial, NRGE ki dfdrdckdyPn at
254 nmfor triggering fraction collection. 46 WO 02/46189 3°1 MAR
7005 p@ppggmtpg@gghw .gAfter 1 hour, TLC analysis indicated that the reaction was

1-[2- (2- BsRpuRY ‘Iﬂé%l&&l@é’ulvlre Tehnbvta AR4E ke d Pt b bidvie W B2-(2-
propynyloxy)ethyl}-1 H-imidazo[4,5-c]quinolin-4-y1}-2,2,2-trichloroacetamide as a pale
yellow solid.

20 Part D

r

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and
methanol (200 mL}) and all of the material went into solution. Sodium methoxide (50 g of
25% in methanol) was added and the solution was allowed to stir at ambient temperature
ovemight. The resulting precipitate was isolated by filtration. The filtrate was
25 concentrated io a volume of approximately 100 mL and a second crop of precipitate was
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C
for 16 hours to provide 16.4 g of 1-{2-(2-propynyloxy)ethyl]-1 H-imidazo[4,5-c]quinolin-
- 4-amine as an off-white solid, m.p. 225-227°C.
Analysis. Calculated for C;sH N0 (H20)14: %C, 66.53; %H, 5.40; %N, 20.69. Found:
30 %C, 66.33; %H, 5.18; %N, 21.12
'"H NMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (br d, J=7.8 Hz, 1 H), 7.62 (br d, J =
8.3 Hz, 1 H), 7.44 (brt,J = 7.6 Hz, 1 H), 7.24 (brt, ] = 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (4,
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)

NH2 N Part A 5 2-(1H-Imdazo[4,5-c]quinolin-1 yl}1-etRanddR [088.5
g, O.vi8d2mwisy was added in portions over a period of FCIHOSM/46581a
m xture of sodi um hydroxide (240 nL of 50%, dichl oronethane
(240 nL), propargyl brom de (39.6 g of 80% 0..266 nol) and

benzyl t r [ rest4 Bk, 2R A1 14,1 D4 e [1¥ 348 )y =5, l)ag (dhe
resulting reaction m x{tgre a/aHsé{eZal gﬁégtjﬁs??lg’gmé)ﬁgi(gat 24 Hz, 1
tenperattive for 16 hours. The |ayers were separated. The 10
aqueous frRaAsE( MAS: t{ﬁgﬁl k4 4 i met hane.
The organic ?@ggti oné&é&v\%?gscosﬁfl) ed, %g—zs%%gﬁv?n l?1%\/]?51&; , dried
over magnesi um sul fate and then concentrated under reduced
presgure. The resulting residue Walfxra&o%? ned with diethyl ether
and the mixture was allowed to stirrop orange solid was

i sol at ed by-BHRH{#sAminn-1HHnidazof %c]ieiholid b-yl)ethoxy] Sttbpynd B Yerzofiffile
ethyl acetate to provide 19.8 gNﬂf 2-(1Himdazo[ 4,5-c]quinolin-1
15 yl)ethyl (2-propynyl) ether @s?a yellow crystalline solid,

mp. 124-126C. Anal ysis. Cal cw ared\for CI5HI3N30: %C, 71.70; 9%,
5.21; 9N\, 16.72. Found: %C, A1.8%; /%, 5.25; %\, 16.90 'H NMWR
(300 MHz, DVMSO) 8 9.21 (s, 1 8.44 (m 1 H), 8.36 (s, 114),
8.18 (m | H, 7.71 (m2H),4838 (t,3x5.1 Hz, 2 H), 4.14 (d, J =
2.4 Hz, 2 H, 3.98 (t, J = 5.1 Hz, 2H) 020 3. 35(t,J=2. 2Hz, 1H) :
HRVB(ESI) Cal cul ated for CL5H14N30 (ME) R52.1137, found 252.1141
Part B 2-(1H I m dazo[ 4, 5-c] quinolin-1-ylWethyk (2-propynyl) ether
(19.7 g, 78.4 mmol) and chl orof orm wer e \copddi ned and t hen cool ed
to OC. 3-Chl oroperoxybenzoic acid (15.7 g of 57-86% was
added and the m xture was allowed to sti or 0.5 hour. The

m xture was allowed to warmto anbi ent tenperature by which tine
all matePPHA was in solution. Analysis by thin |ayer

o or 09 2014t e R 1P 38 A R Bl S 7
3- ch? or ophinelibdranine (16, 60.1 tonel)s ditarrdtuty] dicgrbpmatd (32U7sg, 19@smmtided.
triethylamine (21 mL, 150 mol), N,N-dimethylformamide (150 mL) and 4-
(dimethylamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1
hour the mixture became homogeneous and TLC analysis indicated that very little starting
material remained. The solution was heated for an additional hour. The solution was
15 diluted with ethy] acetate and water. The layers were separated and the aqueous fraction
was extracted with ethy] acetate. The organic fractions were combined, washed with
water and then with brine, dried over magnesium sulfate, filtered and then concentrated
under reduced pressure to provide a pale orange-yellow solid. This material was triturated
with diethyl ether to provide 22.6 g of N,N-(bis fers-butoxycarbonyl)-1-[2-(2-
20 propynyloxy)ethyl}-1H-imidazo[4,5-c]quinolin-4-amine as an off-white solid, m.p. 139-
142°C. 7
Analysis. Calculated for C;sHyN,Os: %C, 64.36; %H, 6.48; %N, 12.01. Found: %C,
64.40; %H, 6.43; %N, 12.06

)
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About 0.5 hour after the second portion was added, TL@ 1sMAREgE no
st ar ey aseri al . The reaction solution was extract @CMiSo4453%
sodi um hydr oxi de. The aqueous fraction was then extracted

nmul tiple tines wth dichloronmethane. The organic fractions were 5

mhi nediy fafre filt d
Concent ot SNTe otz OGS S it | 9,805 & L RLEOHEACL HITETS . 210,
1-[ 2- (2-HPoyhy H &8, 3iEhy4. llfﬂrﬂ Frﬁﬁﬁzd[li),s%](qnﬂsmmmw3d>xﬁ,zﬂez4

as a yel Sl) Cal cul ated for C15H14N302 ( MH)
268. 1086h9¥yo@n33§é§w§%§8 Part C 10 Under a nitrogen atnosphere

tri chl or HRMS(EST) icalod fta KadH, N4UB (M) 4622294 fohd 4672307 added

dro W se.to_a m xture of
-(2- ]B%Bynyl oxy)ethyl]-1Hi m dazo[ 4, 5-c] qui nol i ne- 5N-oxi de
(18 3 9, 68. ARk hitdpsh stinefpherBUMMASiAR0 Y b; 2,35 #REQYS carbon

di oxi de evolution was observed. After about 0. hour al of the

mat eri al lﬁ%lsmbw@ahwlpbwphmnbaﬂmm@ 0% 2| k3 amoleand goppaniodide

;Sthler p]; g; nce o ngwa;caa\ré;‘%%&r:\ﬂta “??’5@{% ng rra%rl aﬁ%@lc{ét{fd

trichlor mpw}dxy}qﬂstb]ewmdacha,salwmg-mma 0 A2 rmtol)aud anhjdous

e 7 oS AR Re (£ A2 ol oo R Rifre 1540 boursd

propyny| imoyyatehyTHe- rbﬂnnmpeb:aﬁtbé veas@hilpsted @hd driedd at B5°C2f02 18 hburk @hl or

t de I |l li,d, 20 P th
(150 ) Pireee daaapre oL Gbiniermionartony s i agzog agemolin-
met hanol 1@1@9@0?;)1- gy@I[)k,e@‘oDMQ abRkQid al went into soI ut I on.

Sodi um nf:t hoxi 550 w 25% i n met hanol) was added and the

sol uti on RAMR 80) ¢ 847 (&5 @&Hz:t]e §F3§t(§1rleH) 8xﬂér(du1qhi 8 Hz,
Thegsr esu Lpiat sol f I

fi Ieltsr at ehmgﬂ?;(dggn?esn}% §#g 289 o7fj4ah‘pr OXI OPO%’rrfL

and a seH()xrﬁdffdprZCI‘I),ﬁmé&,iM‘l)al 3l (ﬁawH) sol ated by fi Itratlon The
Lvo Cr oD SiRERSARIRARE AREALAGE, (Vi HBSHTISHGBeghsf0C o7 16

hours to pro
1-[ 2- (2- pavPynyl oxy)ethyl]-IH-lmdazo[4 5-c] quinolin- 4-amne as

o SR P3RS Bl P
%: 2066. 33ichMdmethah8 (2(%1_) 24fek A l'fduPdeé fed&tion Mﬂnm%@lu&d&]w (s, |
, 8.08 dl(cg{oromeﬂ‘]] ane contammg a sxlna 1 amomlt o% metham?l anfl] 20% sodium hydroxide. The
layers were separated. The aqueous fraction was extracted with dichloromethane. The
organic fractions were combined, dried over magnesiom sulfate, filtered and then
concentrated under reduced pressure to provide a yellow powder. This material was
25 purified by flash chromatography eluting with 9/1 dichloromethane/methanol to provide
0.48 g of 2-{3-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)ethoxy]-1-
propynyl }benzonitrile as a white powder, m.p. 180-183°C.
- Analysis. Calculated for C22H;7NsO - (H;O)ps: %C, 70.54; %H, 4.79; %N, 18.70. Found:
%C, 70.61; %H, 4.75; %N, 18.70
30 "H NMR (300 MHz, DMS0) § 8.19 (5, 1 H), 8.12 (4, J = 8.3 Hz, 1 H), 7.88 (d,J=7.8Hz,
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (brt, ) = 7.5 Hz, 1 H), 6.68 (br s, 2
H), 4.87 (, I = 5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J= 5.1 Hz, 2 H)
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3 H, 1 31 MAR 2005
, 7.% y&“ﬁ:?. 6Hz, I H), 7. 24(brt,J=7.5Hz, I H), 6. 54( s, ZFQ'C'fllﬂgalh&BSI

I ®

48 WD 02/46189 5 3 1 MAR 2005 PCT/ US01/ 46581

J=5.4Hz, 2H), 4. 14(d, J=2. 4Hz, 2H), 3. 93(t, J=5. 1Hz, 2H), 3. 38(t, J=2. 4Hz,
1 H HRMS(ESI) Calculated for G 5H15N40 (IVH) 267.1246, found
267. 1253 Exanple 2

2-{3-[2-(4-Am no-| Him dazo[ 4, 5- c] Bxdnilé Bn- 1- yl ) et hoxy] - | - pr opyny
| } benzonitril art .A Und i f.rogen, at nosphere .
1-[2-(2-pr opyEWQ%}’EW@'?]P!W%*%M}A!@Jmlﬂezqﬂsémﬂqmqhnﬂmm ne
(16 g, 60.1 mmol ), di-tert-butyl MH,carbonate (32.7 g, 150 nmmol),

triethylamne (21 nL, 150 nol), N-gi met hyl f or mami de (150 nl)
and 4- (dinethyl am no)pyridi ne g§ wer e comnbi ned and heat ed
to 80-85C. After about 1 hour NXt ure becane honobgeneous and
TLC anal ysis indicated that v Itt starting nmaterial
remai ned. The sol ution was heat¥d for addi tional hour. The
solution was 15 diluted with ethyl acetate and-water. The | ayers
wer e ‘separated and the aqueous fraction s extracted with ethyl
acetate. The organic fractions were conbinged, washed with water
and then with brine, dried over magnesiumgujfate, filtered and
then concentrated under reduced pressure provi de a pal e
orange-yellow solid. This material was triturated wth diethyl
etheg to provide 22.6 g of NN-Ns ten-butoxycarbonyl)-1-[2-(2 20
+ propynyl oxy) et bhl ] -1Hi m dazo[ 4, 5-c] qui nol n-4-am ne as an-
"of f-whi t e sol Undern pitroBo-atthdsphizre Araixyuse of 1-Ra2eprbpyingldxd ) ethyl]-1H-

gi?o%%l‘?%%%‘ém&%m&;@%%g% g,%‘.ﬁ]ﬁ%'ng , & ?&Q%:N,l()@dime%lfgr%amﬁl
(150 mL) and potassium carbonate (6.23 g, 45.1 mmol) was heated to 70°C. Iodobenzene
(4.43 mL, 39.5 mmo}), dichlorobis(triphenylphosphine)palladium(IT) (0.53 g, 0.75 mol),
10 and copper(J) iodide (0.29 g, 1.50 mmol) were added and the mixture was allowed to stir
for 0.5 hour. The temperature was raised to about 85°C. Afier 1.5 hours analysis by
HPLC (reverse phase, acetonitrile/water with 0.1% trifluoroacetic acid) indicated that the

reaction was complete. The mixture was allowed to cool to ambient temperature and then
it was filtered. The filtrate was concentrated under reduced pressure. The residue was

15 purified twice by flash chromatograﬁhy (95/5 dichloromethane/methanot) to provide 2.7 g
of 1-{2-[(3-pheny!-2-propynyl)oxy]ethyl}-1 H-imidazo[4,5-c]quinolin-4-amine as a white

. sohd, m.p. 196-197°C.

i Analysis. Calculated for C;;H1sN4O: %C, 73.67; %H, 5.30; %N, 16.36. Found: %C,
73.29; %H, 5.23; %N, 16.35

20 "H NMR (300 MHz, DMSO0) 6 8.17 (s, 1 H), 8.12 (d,J=7.4 Hz, 1 H), 7.63 (dd, T =8.3,
0.9 Hz, 1 H), 7.44 (1,1 = 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86'(t, I=5.1
Hz,2 H),4.39(s,2H),4.03 (t,Y=5.1 Hz,2 H)
HRMS(EI) Calculated for CpH;sN4O (M) 342.1481, found 342.1490
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3 1 MAR 1005 PCT/US01/46581 'H NWR (300 MHz, DWVSO) 83%3.MAR 200H |
H) 8v652/(1§1891|'|) 8.08 (m 1H, 7.73 (in, 2 H),

4.94(t,J=4.9Hz, 2H), 4.12(d, | =2. 4Hz, 2H), 3. 98(t, 1 =5.1 Hz, 2?5{”3‘.’%“1“8’
(t,J:2.4 Hz 1 H, 1.34 (s, 18 H) HRVS(ESI) cal cd for C25H31N405
(M1}) 467. 2294, found 467.2307 5 &arﬁl B Under a nitrogen
at nosphere 2-iodobenzonitrile (0. 5]4: ) %%35 nmol ) ,
di chl or obi s t H{RtfrBtenyiespopymloay ety jul A-itjdatdld, 8] dhindlinBariie | )
and copper(l) iodide (0.05 g, Oﬁ mlgmz were added to a m xture
of N, N-(bis tert-butoxycarbonyl)- 1 ydrog

propynyl oxy)ethyl]-IHimdazo[4,5-c]quinolin-4-amne (1.0 g, 2.14
nmol) and anh drg&s 10 NN-di et hylfonnam de (25 m_)] After 2
hours the reatti2dfR-Rierylnd-gropsmyliixyisthyl )y bifrimidazel A w | qwinalin-4-mnize (1.0

resul ting Pé@ﬁinmﬂvais%éé@ﬁe&m of fdmndi 0f5 ) ek idHroh R (5 S

to prOV|de

t ent - but C&ID’EMW ylamdvﬁﬂw 1|q1ihed élibpﬂ o6 1) svas mdsled and the reaction solution

VR0 & § Rt R {RRECRY hich B feplid el “rhe miglle e

7.8 Hz, cmcnqu unideBitdycdqd plessurd tprbiride 4 solid, This4faterial v&@re(cmsmmzed
0 1g7 3¢ bty Bpfaishag Dl Bl St marvited 2 o ey
e e T A TR
in 20 d° T 4 hours the reaction

DUt o e ARG o oy Ry e SSTR B 8 A e

separ at edound; & $d I3t 5-96%!1{3[14*7/&8 extracted with

monest g TG00 e, DU o8 b5 ErLI BBl PAFRLT B! el RS

pressur e Hzpl B?),omml(e, Ja= zlampme(t,JJmsmmn 3 - G (3 H), 7.14 (dd,

i chl or oferirle) Hecnhap: (o) SrHad b Ads U 2dprads 1= 4911z, 2 19
2-{3-[2- ammmmaawulamdcfaz@{,mgsw]@ﬂ)m]mi Howddphagy] - 1-
propynyl ) benzonitrile as a white powder, mp. 180-183C. Anal ysis.

Cal cul ated for C22H'NSO (H20)j5: 9%, 70.54; %1, 4.79;, 9%\, 18.70.

Foupd: Example 5
1-{2-‘[3-(4-Meﬂxoxyphenyl)ptopoxy]cﬂ1y1}-1H—imidazo[4,5-c]quir.|oliq-4-amine
NH,
N
YOI
0
/0
Part A
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9%, 70.61; %1, 4.75; %\I, 18.70 30 'H NVR (300 MHz, DNBCMARBI(E) 19

2'(d, =83 H, | H, 7.8 (d, J = 7.8
(7.85 i‘id_ay%(’gs")(lm(s M, 7.40 - 7. SOH%i n, 2 H, 7.24 (br "FT"%F"’-’“;%%
Hz, 1 H, 6.68 (br s, 2

4.87(t,J 2 9( =5.1 2
0% 46169 3 1%5@%@%& B A 1 iﬁ?ﬁﬂ’f&c%ﬁon%lm 2
1-{2-
Fami e *@B"“’“‘!"”’%ﬁﬁ?@%ﬁﬁwr iﬁ“%%“h?sfg‘%‘%‘? A ab i
propynyl M%ﬁ é‘g‘t@ﬁé&?d mel) andianhpdnges MO g, 37.6
nmol ), adif¥d Mahh&dblﬁm m&égg de (150 nL) and potassium
car honat e, rmDI;P eated to 70C. |odobenzene

6. ,
(4.43 mbt élg oylsﬁq?ghgnylphospmne alladmm(I[) (0.09 g, 0.13 mol) and coppezﬂ) iodide

gbcglngr gglggg d(i ??Hlﬁﬂ(}%ﬂ ?g@ggﬁb %fé%gbﬁll%ﬁ&wer esérgﬂgl'ga?g Fzﬁtéglént

m Xt ur e temperatarecal i qhdnmamlyslsbyEELB (teverse pHise, ﬂcaﬂmﬁlamm indicated

phase, el e bt e HRinR e By pabbioned Beiphn cliot

i ndi cat edetafeand ad[mousmdnﬂm lmmrbmtecdniabq:aﬁm ﬁﬁbﬁoﬂmxgwisﬁemf lwater%nd
al | Wed 0 C i ent te ure..and t it was filtere
The f||t¢" “"Q“ %Vtefﬁ‘t"%'t? gif"‘ﬁe@!f&%&ﬂg tratedundes | que
was 15 puducéa pﬂsm ogrdNdd 0. %gwomwz@%aﬁbtycdr%ﬂé 1{2-{[3-(4-

) to,pravide

di chl or ot hane/ 0

L 1-{2- [(sm‘f}ﬁ H%B&'mwﬂlywwl)ﬂﬁ waq@[ﬁﬂhxs{ohn&a@}mnmlomge
- am ne aSefgwhite solid, mp. 196-197C. Analysis. Calculated for

C21Hi sN4Q: 9%C, 73.67; %, 5.30; 9%\, 16.36. Found: %C, 73.29; %,
5.23; pHRMS(E5Calgulaiad o€ BeN.0a@") SRL9355foand 77426351 H), 8. 12

(d;sJ —IirtABHz 1 H), 7.63 (dd, J =8.3, 0.9 Hz, | H, 7.44 (t,

J=7.5 8 1 H, 7.15-7.40 (in, 6 H, 6.60 (s, 2 H, 4.86(t, J =
5.1 Hz, 2H), Nﬂqu 124t xPrtany1)< 52X [F¢4-Biedhoxyphenyl)-2-

propynylloxy}ethyl)-1H-imidazo{4,5-c]quinolin-4-amine (0.75 g, 1.31 mmol), ethyl
acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and
then hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm®). No reaction occurred.

20 Platinum oxide (150 mg) and methanol (10 mL) were added and the mixture was
hydrogenated at 45 psi (3.15 Kglcmz) for 1 hour. Hydrogen consumption was observed
immediately. The reaction mixture was filtered to remove the catalyst. The filtrate was

concentrated under reduced pressure to provide N,N-(bis ters-butoxycarbonyl)-1-{2-[3-(4-

methoxyphenyl)propoxy]ethyl} -1 H-imidazo[4,5-c]quinolin-4-amine as a yellow-brown
25 gum.

HRMS(EI) Calculated for C3;HagN4Os (M) 576:2948, found 576.2965

Part C
Under a nitrogen atmosphere triflucroacetic acid (10 mL) was added to a mixture
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane

containing a small amount of methanol. The organic fraction was dried over magnesium
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HRVB(El) Calcul ated for C21HLSNAO (M 342.1481, found3344AR14650 51
WO OWOIer8988 1 MAR 2005 PCT/ USOL/ 46581 Exanple 4 PCT/US01/46581
1-{2-[ (3-Phenyl - 2- propynyl ) oxy] ethyl }-1H i m dazo[ 4, 5- ¢] qui nol i n-4
-am ne Hydrochloride 5

1-{2-[( seulrraenmterad w&tﬁwwnb@mieahxhaér}m&bbd prefiaee Qb flrovideladat formnl 'Thé
-am ne é v(ﬂ% %wgg%g vvastdl ssolved in a m xture of_ net hanol
(15 ni) L% é’f-ﬂ‘ﬁ? ﬁ@t’(ns ography (944, dichlgemethme/methaned) o provide a
et her ( lgghlelRiw %lMs FRe 45 tAffabd\@ith 8RN &Her%@*n‘&idé'l wﬁiﬁamwder

al | owed to stir for 16 hours by which time™a preclpitate
f or med. Tﬁn&m#texmhw drigd in %m@nwam foul 4 bowre at G@Gmmvme@sﬂdlg@ k--[3-

o 0¥ e 38blon BB IBRBESEL AU EY el Wi i
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Py ocnt A Clh ot Rtz i VARG R s BN B b Bl

Anal ysi sﬁQID;WQI&d(E%NqnmleI\MO (H20) 1/4 ‘VC 65. 79 %4, 5.13;

. ON, 14.61. _ Found:. %C 73 15 '"H NMR (300

M. uvséjNéﬂ?s(3£9w§an$9)6&1ms.(1an $120057 3 & 83 Hz,1 1), 7.68 (87 < B3 Hz,
, 1@ = 81?1)77'?%5(},114“9811117?[)(1%&,1 75%5,%1{) .80, 7= 8% 114, 2 B9, 6.6€ (£7

J =8. o 1.5 B8 Haig H, @&Q(s,aﬂa,wct,zwmmazm,ml(u,l&swm;zmee@s

;F;'VEX(E'%Q@%'ﬁ@?a&%ﬁ%ﬂéw(’;5ﬁ;%ﬁ%o 3%y found 342. 1485

1-{2- [3 (4- Met hoxyphenyl ) propoxy] et hyl }-1H-i mi dazo[ 4, 5-c] quinolin

-4-anmine NH2 NN Part A 52

Example 6
15 N',4-Dimethyl-3-{3-[2-(4-amino-1H-imidazo{4,5-c)quinolin-1-yl)ethoxy]propyl} -1-
benzensulfonamide
NH,

Part A
20 Under a nitrogen atmosphere, 1-[2-(2-propynyloxy)ethyl]-1 H-imidazo[4,5-

c]quinolin-4-amine (1.7 g, 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol),

* triethylamine (1.8 mL, 13.0 mmol), 4-(dimetizylamino)pyridine and anhydrous N,N-
dimethylformamide (20 mL) were combined. The reaction mixture was heated to 90°C at
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours.

25 The reaction mixture was allowed to cool and then it was partitioned between
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at nospoesge1s®N, N- (bi s ten-but oxycarbonyl)-1-[2-(2 - PCT/US01/46581
propynyl oxy) et hyl ] -1Hi m dazo[ 4, 5-c] qui nolin-4-amne (1.0 g,
mmol ), triethylame (0.8 nL, 5.56 mml) 4-1i odoani sole (0.51 g,

2.18 Bchldfdh
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1.31 mo ﬁﬂ(feiﬁﬁl‘r 3d'l)ate (25 nm.) and catalyst (100 ng of 5%
Pd/ C w tpar‘éﬁ% wat er) were conbined and then hydrogenated on a
- Parr apparatus at 40 psi (2.8 Kg/ch) No reaction occurred. 20
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M XIUr e beagedesiifoan@tict osrg,eﬂwsnﬁ Jﬂ% i 313 b1 fantf®S
concentr at egrg under re uceﬂ{lgr essure to pr OVI d I'S

tert-but 8%y Pﬁbﬁﬂ"}m werg.combined.

met hoxypm;drami 1&?%!1&&% #he 2061 Sl %@8@6}

a yel | ow br own gum ﬁﬁz(?iat ed ?or é‘g% Wdea@

576. 2948Mgf Q;B}ﬁ)mgr?a weseadded prd ttx,e reaction solution was heated to ~45°C. After 3
hours analysis by reverse phase HPLC indicated that the reaction was complete. The

20 reaction solution was concentrated under reduced pressure and the residue was purified by
flash chromatography (98/2 to 95/5 dichloromethane/methanol) to provide 0.33 g of
benzyl N-(1-{2-[(3-{2-methy]-5-[(methylamino)sulfonyljpheny!} -2-propynyl)oxylethyl}-
1H-imidazo[4,5-cJquinolin-4-yl)carbamate as a pale yellow solid.

'"H NMR (300 MHz, DMSO0) 5 9.96 (s, 1 H), 8.36 (m, 2 H), 7.96 (4, J = 8.3 Hz, 1 H),

25 1.55-7.70 (m, 4 H), 7.48 (m, 2 H), 7.30-7.45 (m, 5 H), 5.21 (5, 2 H), 4.95 {t, ] = 4.6 Hz, 2

H), 4.40 (s, 2 H), 4.06 (t, = 5.1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, } = 4.9 Hz, 3 H)
MS (C) 584, 476
PartC

Platinum or carbon (0.08 g of 10%) was added to a mixture of benzyl N-(1-{2-[(3-
30 {2-methyl-5-[(methylamiro)sulfonyl}pheny!}-2-propynyl)oxylethyl} -1 H-imidazo[4,5-
cjquinolin-4-yl)carbamate (0.3 g, 0.51 mmol) and methanol (10 mL). The mixtore was
hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm®) for 16 hours. Analysis by LC-
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which time the reaction turned honbgeneous. It was thgn M@alid to
130C wornzAetyours. 25 The reaction m xture was all owed pergRHH 463410
then it was partitioned between 54 WO 02/46189 3 1 MAR 2005

PCTI1 USO01/ 46581 di chl or onet hane and water. The aqueous fraction
was extracted w th dichl oronethane %Je‘;ig.?organi c fractions were
conbi ned, dried over magnesi um sul Fg and then concentrated to

a VE' uge OL ;%om . ;I'HdZeﬁzrgtTe-i&Opmpﬂp?mPé!:-ﬁmml]_?_ﬁy}&ﬂ@ndl ;)yer t he
weekend an en i , u with. toluen resul ting
precipitate was isol at eﬂ?z?tﬁegflawgf?%ﬁ%%ﬁﬁf&% d as

starting material. The filtrate WMs diluted with diethyl ether.
The resulting precipitate was,i pted by filtration to provide
1.1 g of benzyl N (1 -[2- 3

(propynyl oxy)ethyl]-1Himda

white solid. 'H NVR (300 Mz, 9.98 (s, 1 H), 8.34 (d, J

8 Hz, 1 H), 8.30 (s, 1 H), dbJd = 7.3 H, 1 H, 7.70 (t,
= 7.8 Hz, 1 H, 7.58 (t, J° \ H), 7.15-7.50 (m 5 H),

0 \

5.21(s,2H), 4.90(t, J=5. 1Hz, 2H), 4. 14(d, J=2\4Hz\ 2H), 3. 96(t, J=4. 9Hz, 2
H, 3.38 (t, J =2.4 Hz, 21.1) Part B Ugtdef a nitrogen :
at nosphere benzyl N { 1-[2-(propynyl ox yl]-1H

| m dazo[ 4, 5-c] qui nolin-4-yl}carbamate (0.37 g, 0.91 mmol),
3-io0go-4-nethyl-1- 15 benzenesul fonam de (0.3 g, 0.96 nmol),
triethylamne (0.2 nL, 1.36 mmol) and anhydrous acetonitrile (20

mié wer e conbilinder a mmmmph@; n +[Mﬁ-p%dppﬁy;®méthﬂ%-mﬂﬁhﬁdﬁzb{ﬁﬂ 1)
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H, 7.96 Wtrohynnchgomatpgraphy glyting with 9/1 dichloromethane/methanol. The product
fractions were combined and concentrated under reduced pressure, The residue was
15 purified by column chromatography sluting with 9/1 dichloromethane/methanol
containing 0.5% concentrated ammonium hydroxide. The product fractions were
combined and concentrated under reduced pressure to provide ~0.38 g of a solid. This
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1.0 M), stirred
overnight and then concentrated under reduced pressure. The residne was recrystallized
20 from isopropanol/methanol, isolated by filtration and then dried to provide 0.24 g of 1-(2-
{{3-(2-isopropylphenyl)-2-propynyljoxy) ethyl)-
1 H-imidazo[4,5-c}quinolin-4-amine hydrochloride as a solid, m.p. 239-241°C.
Analysis, Calculated for CyaHp4N4O ¢HCle(H,0)1: %C, 67.06; %H, 6.09; %N, 13.03.
Found: %C, 67.07; %H, 6.00; %N, 13.09.
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25 7.55-7.70 (in, 4 H, 7.48 (m 2 H, 7.30-7.45 (m §%1HAR Bi21
(s, WOh2/464805 (t, J = 4.6 Hz, 2 H), 4.40 (s, 2H), 4. 0BCT/UBST46581
Hz, 2H), 2. 54(s, 3H), 2. 40(d, J=4.9Hz,3H) M (Cl) 584, 476 Part C
Pl ati num on carbon (0.08 g of 10% was added to a m xture of

benzyl NHOMMRZ3D6 MEBDMS0-d6) & 8.54 (s, 1H), 8.39 (d, J=8.1 Hz, 1H), 7.85 (d, /= 8.2

{2- et hy| -Shj)%met hyl.am no) sul f onyl ] phenyl } - 2- rop7yn | ) oxy] et hyl é

Ut | mi ¥ L) Telhefm RO HiZnL B Pchibe, 1), 338736 1 2HoT.J 140
th I The 2

ppar at (I 2A0LE00 (R 4Tk S5, LAP (o IV LA 28780, S I6 op ),

3 1 MAR 121308, Jw0-0Hz,43189 PCT/ US01/ 46581 MS i ndicated al kyne

redycti p removal . Pal | adi um on car bon
(0.1 g %%%35@3%9%@1 8 Teaction ni xture was

hydr ogeriiRsS (B1) Cllcudatéd foPCRHMGOW) 38401956, foonit 334.1843 ysi s by
LC-Ms indicated only a snmall anount of phenoxycarbonyl renoval.
Pal | adi um bl ack (0.1 g) was added and the reaction m xture 5 was
hydrogenated at 40 psi (2.8 Kg/cnBxahgle 816 hours. Anal ysis by

LC-MS i ndi cated one Wit or. product wth_a nmass COS%%IS ent with
the desired product 1f#a{3-@-Pmesthyiphenyl)-2-rrerynyHony and the

filiprate was washed w th BELRGBRL[48E qsihGRI-LamiRt hane. The
solvents were renoved under reduced pressure to provide an

of f-white powder. This material »S recrystallized from
acetonitrile to provide 0.11 gye N
N, 4- di net hyl - 3- { 3- [ 2- (4- ani nojil H[10D |
i mdazo[ 4, 5-c]quinolin-Il-yl) -[ O% myl }-1-benzensul f onam de as
a light yellow crystalline sg 207-209C. Anal ysi s.

, 6.00; 9%\, 15.44.
NVMR (300 MHz, DMSO) S

el .
Cal cul ated for C23H27N53S. %, 60. 91;0.%
Found: %C, 60.87; 9%, 5.75; %\, 15.51 '
8.16 (s, | H, 8.12 (d, J =8.3 H, 1 HY\ 7.62 (d, J = 8.3 Hz,

15 1 H), 7.53 (d, J = 1.5 Hz, 1 H, 7.44Ybr,t, J =7.6 Hz, | H),

7.38 (m 1 H, 7.24 (br t, J = 7.6 Hz; , 7.16 (d, 7.8 Hz, 1
H, 7.02 (dd, J =7.8, 2.0 Hz, 1 H), 6.5 , 2 H, 4.80 (t,
5.2Hz, 2H), 3.82(t, 5. 2Hz, 2H), 3. 31(t,5.9Hz, 2 H), 2.47
(s,3H),2.37(d,4.4Hz,2 H), 1.65 (m 2 H HRVS(ElI) Calcul ated for
C23H27N5(3S (M, 453. 1835, found_453.1834
Using the general method of Example7, 1-[22-propynyloxy)ethyl]-1H-
imidazo[4,5-c]quinolin-4-amine (0.50 g, 1.88 mmol) was reacted with 2,6-dimethyl
15 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by colunm
chromatdgraphy eluting with 95/5 dichloromethane/methanol to provide 0.056 g of 1-(2-
{[3-(2,6-dimethylphenyl)-2-propynyl]oxy}ethyl)-1H-imidazo{4,5-c]quinolin-4-amine as a
solid, m.p. 200-201°C.
Analysis. Calcuiated for C23H2aNLO o(H20)y5: %C, 73.29; %H, 6.07; %N, 14.86. Found:
20  %C, 73.36; %H, 5.88; %N, 14.84.
'H NMR (300 MHz, DMSO0-d6) § 8.19 (s, 1H), 8.13 (d, /= 8.1 Hz, 1 H), 7.62 (4, /="7.9
Hz, 1 H), 7.44 (t, /= 8.0 Hz, 1H), 7.23 ({, /= 7.9 Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03
{m, 2 H), 6.76 (s, 2 H), 4.87 (t, J= 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, /=4.9 Hz, 2 H),
2.15(s, 6 H),
25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm™
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20 56 3 1 MAR 2005 WD 02/46189 PCT/ USOL/ 46581 Exanpl $1MAR 2082-
([ 3 wedsaapy opyl phenyl)-2-propynyl ] oxy} ethyl)- PCT/US01/46581
1H i mi dazo[ 4, 5-c] qui nol i n-4-am ne Hydrochloride 1 H2 5 Under a
nitrogen atnosphere 1-[2-(2-propynyl oxy)ethyl]-1H i m dazo[ 4, 5-
c] qui nol iaME @1 ol ! yl benzene
(0.65 g, 2. S.E0 O ‘)’“,‘l9‘“"%3%3’{r Egﬁ}flg%’ @?%9-%%“&99‘25 @8“%%) and
NN- di et hyl f ormam de (10 nL) were conbined and then heated to
60C. Copper (1) iodide (0.04 Q) a%&e

di chl orobi s(tri phenyl phosphi ne) palTa ur‘?(l ) (0.08 g) were added.
After 1.5 hours analy2i{E-@yPhehtkypBény)d-mbpymytiorilethyB)/ met hanol )

i ndiccated that the reacti was c lete... The,reaction mxture
was “concent rat ed under reaz‘%’é’ﬂfgﬁ"g@fﬁ@.‘m %‘% due was purified
by col um chromat ography el utingNW,th 9/1

di chl or onet hane/ met hanol . " The praducy fractions were conbi ned
and concentrated under reduced pregsdye. The residue was 15
purified by colum chromatograpghy=etnting with 9/1

di chl or onet hane/ net hanol cont i nglQ. 5% concentrated ammoni um
hydr oxi de. The product fractions were conbi ned and concentrated
under reduced pressure to provide -0.33 y of a solid. This

materi al was comnbi ned with hydrogen chl on de/diethyl ether (3.9
mL. of 1.0 M, stirred overnight and then\concentrated under
reduced pressure. The residue was recrystathi zed 20 from

i sopropanol / met hanol , isolated by fil tra and then dried to
provide 0.24 g of 1-(2- ([3-(2-isopropyl phgnyl)-2-propynyl]oxy)
ethyl) 1H i m dazo[ 4, 5-c]qui nolin-4-am ne_hydrochl oride as a
solid, mp. 239-241C. Analysis. Cal culfor C24H24N40

HCl (H20)j 2: 9%, 67.06; %, 6.09; 9%\, 13%0% Found: %, 67.07;
%1, 6.00; %\, 13.09. 57 3 1 MAR 7005

Using the general method of Example7, 1-{2~(2-propynyloxy)ethyl]-1H-
imidazo{4,5-c]quinolin4-amine (0.50 g, 1.88 mmol) was reacted with 4-iodophenyl
10 pheny] ether (0.78 g, 2.63 mmol). The crude product was purified by column
chromatography eluting with 95/5 dichloromethane/methanol to provide a solid. The solid
was slurried with aqueous soditin hydroxide to remove salts and then purified by column
chromatography eluting with 9/1 ethyl acetate/methanol to provide a solid. This material
was further purified by column chromatography eluting with 99/1 ethyl acetate/methanol
15 to provide 24 mg of 1-(2-{[3-(4-phenoxyphenyl)-2-propynyljoxy} ethyl)-1 H-imidazo[4,5-
c]quinolin-4-amine as a solid, m.p. 146-148°C.
Analysis. Calculated for Co7HoN4O; #(H20)ys: %C, 72.24; %H, 5.30; %N, 12.48. Found:
%C, 71.82; %H, 4.85; %N, 12.35, | '
. "H NMR (300 MHz, DMSO-d6) & 8.18 (s, 1 H), 8.12 (d, J=7.4 Hz, 1 H), 7.62 (d, J= 7.7
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-7.27 (m, 4 H), 7.06 (dd, /= 7.6, 1.0 Hz, 2 H), 6.90 (dd,
J=67THz,2H),6.71(s,2H), 4.85(t,J=5.1Hz,2H),4.37 (5,2 H), 4.02 (1, J=5.0 Hz, 2
H)
IR (KBr) 3444, 3070, 2928, 1500, 1230, cm™
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WD 02/ 46189 PCT/ US01/ 46581 ' H NVR (300 MHz, DVBO d6) 18441005,
1H) , wih @fuslish J= 8.1 Hz, 1H), 7.85 (d, J = 8.2 Hz, 1BCT/R0TE6S81,
J= 7.2 117, 1 H), 7.59 (t, J= 8.0 Hz, 1H), 7.30-7.38 (m 2 H),
7.11-7.19 (m2H),5.00(t, J=4. 7THz, 2H), 4. 47(s, 2H), 4. 10(t, J= 4.7

Hz, 2H) , 366 7 ) 3363,
3111, 2957, 13%@%“%%%@5%@8?)“@?3&%&%@ ULy RIS (M)
384. 1950, found 384.1943 10 Exanple 8 1-(2- {

[ 3- (2, 6- Di net hyl phenyl) - 2- propynyi] %’[Y-g l(ﬁt hyl ) -

1H i m dazo[ 4, 5-c] qui nol i n- 4- am ne Usi ng t he general

met hod Fz Exa]rrpl ﬂ-’[%-({g%( Gl”rﬁhomm!ﬂyl)ﬁbe)lyﬂ*%rbpwﬂ})oxy)ethyl] Ced
im azo , 5-c] qui nol i n- was reacte
witR 2, 6-di methyl 15 i odoﬁiméowo@ﬁ ll“ziéﬁmrﬁm The crude
product was purified by colum NEAronat ography el ut| ng with 95/5
di chl or onet hane/ net hanol to pr dgy 0. 056 g of 1-(2-

{[3-(2, 6-dnet hyl phenyl )-2-pro ] ®&xy}ethyl)-1H i m dazo[ 4, 5-c]qu
inolin-4-amne as a solid, ? -201C. Anal ysis. Cal cul ated

for C23H22NAO (H20)ys: %C, 7 6.07; 9%\ 14.86. Found: 20
oC, 73.36; %, 5.88 9N, 14.8%¥ (300 MHz, DMVBO-d6) S 8.19
(d, J=7.9 Hz, 1 H)),

(s, 1H), 8.13 (d, J—81H2IH) ,
7.44 (t, J=8.0 Hz, 1H), 7.23 (t, J Hz, | H), 7.09-7.14 (m
| H), 7.01-7.03

(m 2H), 6. 76(s, 2H), 4. 87(t, J=4. 9Hz, 2H), 4.
), 2.15 (s, 6 H), 25 IR (KBr) 3379, 30
1107, 751 cmi 58 WD 02/46189 3 1 MAR 20

E
2B)) , 4. 05(t, J=4. 9Hz, 2H
1659, 1530, 1483,

PCTI US01/ 46581

Using the general method of Example 7, 1-[2-(2-propynyloxy)ethyl]-1H-
imidazo[4,5-c]quinolin-4-amine (0.50 g, 1.88 mmol) was reacted with 2-
10 iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was
concentrated under reduced pressure to provide a white powder. This material was
washed with water and dried for 4 days in an oven at 80°C to provide ~0.33 g of a solid.
15 This material was partially dissolved in a mixture of dichloromethane {17 mL) and
methanol (17 mL). Hydrogen chloride/diethy! ether (3.24 mL of 1.0 M) was added and
the mixture tumed homogeneous. The mixture was concentrated under reduced pressure
to provide a brown crystalline residue. The residue was combined with 50/50
acetonitrile/ethyl acetate containing a small amount of methanol. Sodium hydroxide (0.5
20 mL 0f 20%) was added. The mixture was concentrated under reduced pressure to provide
a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1
' ethyl acetate/methanol to provide 14 mg of 1-[2-({3-[2-(trifluoromethyT)phenyl}-2-
propynyl}oxy)ethyl]- 1 H-imidazo{4,5-c]quinolin-4-amine as a white crystalline solid, m.p.
154-155°C.
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HRVS (EI) Calculated for C23H22N4A0 (M7 370. 1794, foung 134, 200589.

5 NHawbxaapise 9 1-(2- { [3 - (4-Phenoxyphenyl)-2- propynsdiosetless:
ethyl)- I Himdazo[ 4, 5-c]quinolin-4-amne N Using the general
met hod of Exanpl e7, 1-[ 2- (2 propynyl oxy) et hyl ] - 1H

| ™ 220l heaneh el SCaM PG00 @aoluil el 185! ERGkHC
p_roﬁlug: OM§9MHL4 i%d’;lﬁylﬁ’cﬁl um chrorrat olglraph¥hel ut: ng WI\A;Q 95/ 5
o s e TR G2 WasboaB AR € T B e i Lo ¥ | B0 T @t 7
puri fi edHay) B9 456976465, qmsﬂﬂW(nﬁlzlﬁ)l 'ﬂgz mjh7%/ﬁz,@tllmyh 59 t(shz H),

acet at e/ rret hanol_to provide a solid terial fur

puri¥i ed 4y béf%%ﬁr%t“éé&%“@ﬂkfﬂé IVH%RTQQI 1 et hyI
acet at e/ mmﬁf)gbwl%wza 1@510\15@'? 13%, rius@fxaﬁcr ii?oa; bfs &g
phenoxypheriyl ) - 2- pr opynyl &'H H 1 m dazo[4

c] qui nol HRMS g Gaiculated T &uﬁnﬁﬂ@ 13461011864, foumid 1380,

Cal cul ated for C27H22NAQ2 (H20) ar5: UC, 72.24; %-—I, 5.30; W\,

12.48. Found: 9%C, 71. 82 0, 4.85; 9N, 12.35. HNNR(300 MHz,
DVSO- d6) 8818(5 | H, 8 12 (dExdmpRld Hz, 762(d, J

7. 710 20 Hz, , 7, 187, 27 7.06
(dd®3= 7.6, 1. " o %(%){ﬁ%‘g‘% %&5%3’1)3“@3’8“?1’?9(’% 6. 71
(s, 2H), 4.85(t, J=5. 1 HH-thilarb[83{Iquiidlin4-MHé nﬂm&o%ame H IR
(KBr) 3444, 3070, 2928, 1500, 1230, cm1l 59 WD 02146189 3 1 MAR

-)2005 PCTI US01/ 46581 HRVB (El) zcul ated for C27H22N402 (M)
434, 1743, found 434.1748. 5 Exp? N\>10

{

0

N

3
Part A

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to

15 a mixture of 1-[2-(2-propynyloxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (16.4 g, 61.6
mmol) and anhydrous N,N-dimethylformamide (200 m1L). The reaction mixture was
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic

20  fractions were combined, washed with water, washed with brine, dried over magnesium
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This
material was friturated with diethyl ether to provide 27.4 g of N,N-(bis
benzyloxycarbonyl)-1-[2-(2-propynyloxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine as a
white solid.
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1-[2-({3-[2-(Trifluoronethyl)phenyl]-2-propynyl) oxy)gthAR] 2005

1H | WidDe#6)89, 5- c] qui nol i n-4-am ne tiH2 Using the gend®Calusepdéssd
of Exanple 7, 1-[2-(2-propynyloxy)ethyl]-1H

i m dazo[ 4, 5-c]quinolin-4-amne (0.50 g, 1.88 mml) was reacted
W th 2 Wdgdobenzotrifluoride (0.71 g, 2.63 mol). The reaction
m xture was concentrated under reduced pressure. The resulting

gl assy sol i d Unslsr & nidggenptmpyherdiNdbis bspalamyeabomilF1-{2(2- 10 m_)
d t t
1? inl t ;rgt gﬁ %yf&@nemgrh lrlﬁ\%rﬁ@ld ﬂ%ﬁ?ﬁu&gucedﬁnﬁ é!g(f&# dﬁ) pr C}VJI@gdmus
V\/ni te poawetenitilgils mljdtiethylaiined8.34 wds24d nmolm and i #-iadoghelyl)pyirdlor
t.. 80C t -0..33 f lid, 15 Thi
rat o1 ol Ol FUF A yorco@bedind e irifide odoemeditnitro R ek o
( 17 nl) &, Cappeh@)ieidé {07007.g) anwﬂmaﬂm(@@h@mpm&m@gﬁmhdlemmr(a .013

s added an the m_xture_tur

3.24 f .
ﬁonogeneg)agm B0 Tl peslopas P 50 BHnYet e PRI s prESed by
to provigRidcRénsg ﬁh@sﬁﬁdg'hﬂélﬁexfaﬁe%tﬂﬂeaceﬁﬁ% pRVIdE w1 PsctiaMThied

with 50/5 acetom |Ie/e acetate containing a snall anmount
of met han#erial spagpumdl qobymn usirg Y1 hepanc/ethyl acgiateda geyide 1829

. a
1 A%e o seneetaan 2’5’%3*‘525?? “[33? PR CyiheRApoHS
chr omat owb}pﬁy)eﬁwﬂt gﬂwgﬂhwmanaaet at e/ met hanol to
d r h =
D opyny | LM (o M2 NS0/t S8 K U TR Y ISR Linf 814 (729
(I;a/_isbgl IHZJ,Q Hpﬂﬂd-‘??ﬂ(pa,z}l}'é?lﬂﬁlﬁﬁ?— SORYQ H)’,/'?l?FSQH) JI/SM‘{B%C L0608 Hz, 2
S cul a 9
of o4, 1 2557 LG 40 o 6(%4?86&?%@%»' 18 ot 1, e s 53 B
HNNR§ ,811dJ—74H21
1 (M?‘Miz(s ﬂlﬁ@l@fﬁ,ﬁﬁliﬁiﬁ) %I) ( 736746 (m
2 H) 7. M3 (D), fonenlzlaﬁsﬂzmr’q%(l\ﬁ’é) 5§§2,(55?f4 5 4.87(t,J=5.1
Ap4BEs, 2H) , 4. 04(t, J=5.1 Hz, 2H) IR(KBr) 3375, 3102, 1657,
1583 1530 1484, 1320, 1103, 765 cm
The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and

methanol (5 mL) were combined in a Parr flask and hydrogenated at 45 psi (3.2 Kg/cm?)

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was
washed with additional methanol, and the filtrate was concentrated under reduced
pressure. The residue was purified by semi-preparative HPLC using Method B to provide
36.6 mg of 1-(2-{3-[4-(1 H-1-pyrrolyl)phenyllpropoxy} ethy!)-1H-imidazo[4,5-c]quinolin-
4-amine trifluoroacetate as a solid, m.p. 179-181°C.

25 Analysis. Calculated for C3sH25Ns0 ¢CrHF30,: %C, 61.71; %H, 4.99; %N,13.33. Found:
%C, 61.49; %H, 4.89; %N, 13.23
'"H NMR (500 MHz, DMS0-d6) 6 8.51 (s, 1 H), 8.38 (d, J= 8.4 Hz, 1 H), 7.84 (d, J= 8.4

 Hz,1H),7.73(t, J=7.3Hz, 1 H), 7.56 (t, /= 7.8, 1 H), 7.33 (d, J=8.4 Hz, 2 H), 7.26 (t,

J=2.1Hz,2H),696(d,/J=84,2H),624 (1, J=2.1H,2 H),4.91 (t, J=5.0,2 H), 3.85

30 (t,/=5.0,2H),3.3-3.4 (m,2H),2.35{t,J=7.6,2 H), 1.61 (m, 2 H),
IR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm™
HRMS (ED) Calculated for CosHsNsO (M”) 411.2059, found 411.2060.
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HRVB (El) Cal cul ated for C22HL7F3NAO (M 410. 1354, foind4aR 2005
410. ¥WA502/46180 Exanpl e 11 PCT/US01/46581
1-(2-{3-[4-(1H1-Pyrrol yl)phenyl ] propoxy}ethyl) -

1H i mi dazo[ 4, 5-c]quinolin-4-amne trifluoroacetate Part A Under a
ni trogen atnosphere di benzyl dicarbonate (50 g, 174 mmol ) was
added to 15 a m xture of

1-[ 2- (2- propynyl oxy) et byl ] -1 Hi i B&smepla1%- c] qui nol i n-'4- ami ne

The react o i v Sia AP TS NI e BRI D Brpriaeth

for 16 hours and the reaction Misfrifluerdacetse) honogeneous. The
reaction m xture was partltloq@g bet ween et hyl acetate and water.
The |ayers were separated. The aqueous | ayer was extracted with
et hyl acetate. The organic 20" @\IOHS wer e conbi ned, washed

3 d over nagnesi um sulfate,
filtered and then concentr g under reduced pressure to provide
a semsolid. This material~@s-trithurated with diethyl ether to
provide 27.4 g of N,N-(bis 0
benzyl oxycar bonyl ) - 1-[ 2- ( 2- propynyl ox
inolin-4-amne as a white solid. 61 3
PCTI USO1/ 46581 Part B Under a nitrogen a
benzyl oxycar bonyl ) - 1-[ 2- ( 2- OH

propynyl oxy) et hyl ] - 1Hi m dazol[ 4, 5- cj qui 4-amne (0.5 g, 0.94
y mmols), anhydrous acetonitrile (5 m), triet®lamne (0.34 i,
©2.43 mMmo %tAand 1- (4-1i odophenyl)pyrrole 5 (0.28 g, 1.03 nmol)
were conbli ned and the resulting honogeneous m xture was heated to
80C. Copper (Under mmhdgel(&neﬁ:ﬁeg)NMs tert-butoxycarbonyl)-1-[2-(2-

added. THEPPRICE ORI BEREBAE b ettt @5 s 4 b emed 3
pur i fi ediodybenkéatrii2d4s lay @Gﬁhﬁg@l}@&ftﬁﬂﬁﬂ:ﬁ@ﬁz@ AL BB Byd arkG&ba e

Ul’lfled on a

sedBha B LEALEMeresombtne and e ropeiBog maciug wm%moz@gcw
g of N, N {dldfde (0.05 g) and dlchlorobt%trzplhcnylphosphme palll ?mﬁgy ]opors

with water, washed with bri

ethyl]-1H i m dazo[ 4, 5-c] qu
MAR 2005 WO 02/46189
sphere N, N-(bis

benzyl oxycar bonyl )-1-[ 2- H pyrrol
dded. The reaction was complete in 30 minutes. The reactlon mixture was concentrated

under reduced pressure and the residue was purified by column chromatography eluting
initially with dichloromethane and then with 98/2 dichloromethane/methanol to provide
15 1.82 g of benzyl 3- {3-{2-(4-(bis tert-butoxycarbonyl)amino-1H-imidazo[4,5-c]quinolin-1-
yDethoxy]prop-1-ynyl}benzoate.
'"HNMR (300 MHz, DMSO-d6) & 8.46 (d,7=9.6Hz, 1 H),839(s,1 H), 8.05(d,/=9.8
Hz, 1 H), 7.94-7.98 (m, 1 H), 7.84 (s, 1 H), 7.50-7.70 (m, 2 H), 7.36-7.49 (m, 7 H), 5.36
(s,2 H), 4.98 (t, /= 4.6 Hz, 2 H), 4.37 (5, 2 H), 4.06-4.13 (m, 2 H), 1.30 (s, 18 H)
20 MS (CI) for C3sHsoN407 m/z 677 (MH), 577, 477
. PartB
A solution of the material from Part A in methanol was combined with catalyst
(1.0 g of 10% palladivm on carbon) and the mixture was hydrogenated at 45 psi (3.2
Kg/cm®) at ambient temperature for ~2,25 hours, More catalyst (0.3 g) was added and the
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered
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ynyl } oxy)ethyl]-1H i nidazo[ 4, 5-c] qui nol i n-4-ami ne. ' 1 MR 206500
VHz, WOMB@6tB®) S 8.49 (d, J= 7.7 Hz, 1 H), 8.44 (s, 1 BET/USOY#5EY
J=7.9 Hz, | H), 7.75-7.77 (m 2 H), 7.54 (d, J= 5.1 Hz, 2 H),
7.40 (s, 2 H, 7.32 (d, J= 6.8 Hz, 2 H), 7.24-7.27 (m 6 H),
7.14-7. hﬁr&ﬂﬁve‘*hd‘ﬁatalﬁtﬂ&iﬂﬁ filter dﬂkewﬁ’sﬂ;&ed thorohghly, with 86thétol. The 5. 2
Hz, 15 2 4.42 (s 4.1Q

C41H33N5féﬁa Gwe?mdu ’redmm@m iﬁé?’?“@ﬂ%ﬁﬁg%g‘&%( cl f or
Part B,  WRGbeSbHY0AI Mok £ ol R0 GO0 and

met hanol re conbined in a Parr Tlask and hydrogenated at
45 psi (ﬂ)e-ﬂl Jibaeofcaci®- 4hours. The reaction m xture was

Luse) e QAR RSE SRSl bR IG S s BRI AR A o .
[ educed HROTBSUTSm, BILD, 765 '(ﬂllEH)MSQ oy1s B, gcbolgy J3€Ms Hay EFRY 710 (3 =
usi n o p

2-{3-[4{ 1H-

ool y|38%»@a%@@émmﬁm£zﬁpﬂ%ﬁ e B2
trifl uorpag:?’ M m 179-181C. 25 Anal ysis.
Cal cul ated for C25H @b czHFtsoz uC, 61.71; %, 4.99; 9%\, 13.33.
Found: h/@(CBJfomG;szhOmn@wlMM%le NVR (500 MHz, DVBO- d6)
881051(§ ¢ H, 838 (d J=84H, | H, 7.84(d J=8.4 H, 1

773?{, J= 7.3 Hz, 1 H), 7.56 (t, J= 7.8, 1 H, 7.33 (d, J=
8 4 Hz, H) ,Untleps n(ttogen dtmozpm;re the material from Part B was combined with

e, 2H) aa@ﬂé,q,gg S dinafe Pk Y hnlbrodbokdscid (8. The racion

(t,J=5.0
(t, J=5. Omdithre 3vas stiorell oy 2Emlpﬁr535béxeichbn6nﬁﬂ)qwdstﬁmcc(nupteﬂuhﬂeﬂddﬂced

(KBr) 2949, 1705, 1523, .1204, 1123, 721.cm | | cul at e
o Loty BRIEIT P RRovidEaR oSpEgen pat fipdatder siyreciish Gamisd g sdt

MAR 52005 givPe E 1S Qi 1B wab titiiaked whth ether. The resultmg white powder was dried at
3-{3-[2-(4_Anm no-| Hinidazo[ 4

5- I t h
Sor o hor EEIIE avacup iep aRERtabLip prige 119 & oF - (112 - tnb - Bdab )
c]quinolin-1-I)ethoxy]propyl} benzoic acid bis(trifluoroacetate), m.p. 138-140°C.

Analysis. Calculated for CorHzN4O30(CoHF302)2: %C, 50.49; %H, 3.91; %N, 9.06.
Found: %C, 50.37, %H, 3.67; %N, 9.08 .

20 'H NMR (300 MHz, DMSO-d6) § 9.07-7.14 (bs, 2 H), 8.51 (s, 1 H), 8.37 (d,J=7.8 Hz, 1
H),7.82{(dJ=80Hz, 1 H),7.74 (m,2 H), 7.64 (5, 1 H), 7.56 (1, J=7.1 Hz, 1 H), 7.30 (1,
J=77Hz,1H),715(d,J=7.6Hz, 1 H),491 (1, /=45Hz,2H), 3,86 (, /=44 Hz,2
H),3.34 (t, /=5.9Hz, 2 H), 2.44(t, /= 7.4 Hz, 2 H), 1.64 (m, 2 H)

IR (KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm™
25 HRMS (EI) Calculated for C2:HyN4O3 (MF) 390.1692, found 390.1690.




—

OH 5 0 Part A Under a nitrogen atnosphere NN-(his 31 MAR 2005

t ert voooussar bonyl ) - 1-[ 2- ( 2- PCT/USD1/46581
propynyl oxy) et hyl]-1Hi m dazo[ 4, 5-c]quinoljn 4-amne (2.82 g g,
6.04 mmol ), benzyl 3- iodobenzoate (2.245 g, 6.64 mol),
triethylamne (2.2 nL, 15.7 mmol ) Exafgle gnhydrous 10 acetonitrile
(20 nL) were copbjned and the resulting mxture was heated to
60C. Coppor 2-{H2-{chmine-1¢himdazgf4, snsluinolin-1-yDethoxylpropy1} berzoic acid

di chl orobi s(tri phenyl phosphi ne) pgigafljatiidss ! ) (0.0.08 g) were
added. The reaction was conplete in 30 mnutes. The reaction

m xture was concentrated undeéxeduced pressure and the residue
was purified by colunmchro aphy eluting initially with

di chl oronet hane and then wt J 27di chl or onet hane/ net hanol to
provide 15 1.82 g of benzyl -(4-(bis

t ent - but oxycar bonyl ) am no- | i daxQ[ 4, 5-c] qui nolin-I-

yl ) et hoxy] prop- | -ynyl }benzoat e. SNVR (300 MHz, DMBO-d6) S
8.46 (d, J= 9.6 Hz, 1 H), 8.39 (s, | 8.05 (d, J= 9.8 Hz, 1
H, 7.94-7.98 (m 1 H), 7.84 (s, 1 H) .5007.70 (m 2 H),
7.36-7.49 (m 7 H), 536 (s, 2 H, 4 %- 4.6 Hz, 2 H),
4.37 (s, 2 H, 4.06-4.13 (in, 2 H, 1 g H 20 Ms (C) for
C39HaoN4AO7 ml z . 677 (bl1fl, 577, 477 Pa A solution of the
material fromPart A in methanol was conbined with catalyst (1.0
g of5 10% pal | adi um on carbon) and the m xture was hydrogenated at

N
¥,

5 45 psi (séZA Kg/ cnR) at anbient tenperature for -2.25 hours. More

cat al yst HA3 g) was added and the 25 hydrogenati on was conti nued

for an additiggag theé gBRM] et ERAREI QD PR AL NI 8 ferd-bilth 8580 -1-
WO 02/46189 3 1 R 2005 ePCTI uso1/ E)16581 to renove the c)?t’cal yst

and t he 13-{rreppymaleay)rdsllriFiraidazoftb$-slaymolin-fiamine Biga 43 onmoly was
Lo AR SUNIRE 1545 Rk Yo
3- {1 [ 2- pwnemanddi-BOCipmitetieddienrsd 2e{3e[dH{frotmine- 1 H-imidazo[4,5-c]quinolin-1-
yDethoxylprop-1-ynyl}benzoate.
"H NMR (300 Mz, DMSO-d6) 5 8.45 (d,J=7.9 Hz, 1 H), 8.39 (s, 1 H), 8.06-8.09 (m, 1
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 7.28-
7.37 (m, 3 H), 7.19 (m, 1 H), 5.23 (5, 2 H), 4.97 (1, /= 5.0 Hz, 2 H), 4.27 (s, 2 H), 4.07 (1,
15 J=49Hz 2 H), 1.30(s, 18 H)
MS (CI) for C3HagN,O; m/z 677 (MH), 577, 477
Part B
Using the general method of Example 12 Part B, the material from Part A was
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4-
20 amino-1H-imidazo{4,5-c]quinolin-1-yl)ethoxyjpropyl} benzoic acid.
"H NMR (300 Mz, DMSO-d6) 5 8.50 (4, /= 7.3 Hz, 1 H), 8.39 (s, 1 H), 8.08 (4,/="7.9
| Hz, 1 H), 7.71-7.75 (m, 3 H), 7.22-7.28 (m, 2 H), 6.90 (d, /=74 Hz, 1 H), 493 (1, J=4.6
Hz, 2 H), 3.87 (t, J=4.5Hz, 2 H), 3.30 (t, J=5.6 Hz, 2 H), 2.73 (t, /= 5.7 Hz, 2 H), 1.61
(m, 2 H), 1.28 (s, 18 H)
25 MS (CI) for C3;HagNiO7m/z 591 (MH"), 491, 391

65



yl ) et hoxy] propyl } benzoic acid. 5 'H NVR (300 MHz, DVS®dédAR B0B. 50
(d, MwomBs#e, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m 1 HICT/USO1/46581
7.70-7.75 (m 3 H), 7.65 (s, | H), 1.29 (s,18 H), 7.29 (t, J= 7.6
Hz, | H, 7.10 (d, J

7. 8Hz, 1HPa# 094(t, J=4. 5Hz, 2H), 3. 88(t, J=4. 5Hz, 2H), 3. 32(t, J=6. OHz, 2H

, 2.43 (t, J= 7.0 Hz, , . 1,62 MS (Cl), f
)C:32H38N40(7 m Y58 the ,F’E%?dsﬁgm%g]lﬁéﬂw%%@%ﬂ%%ﬁm
at mos phengarbigedRirsvidd 0.5¢ %Mfﬂﬂz—ﬁ—%ﬁﬁ&%ﬂ%@(&&ﬂhﬁ@ﬁmdr ous

di chl oronet hane (10_nL) and trifluoroacetic acid (10 nL). The
react i on YDrtheryiprapylienzeir peid s p solidj mep. h¥4r188°CThe reaction nmixture

was £onc ) [ g [y OY N, Qi i ch
has St ednlys TCABAR! ok CRHERGO BTSN Boc, STRPYAS B LI 2

sol i d. TIﬂom&_&ﬂG,dGMs%&ﬂ;Mr%N;dlMt h ether. The resulting white
2°10%% et AR A AT R Lo Y. S 6,
c] qui nol iyl o) 04 i ke e r : \ ‘
b 38 e P S e E g 1
uC, 50. 49 Hy88 &.dF 6.9 Big, 2 H),0690 (t F5ime HzoZH), 50843k J =446 Hz, BH), 3932 (m,
9.08p20 ' )NQ/RQ Q .07-7.14 (bs, 2 , 8.51 (s,
1 Hj% 8.32;h d, gé%ﬁ%’?%’%ﬁ?@ﬁﬁ (d J= 8.8 Hz, 1H)H), 7.74(

(m 2 H) IRTKBY) 3242, 202941709, 12644124, 747 ¥m2 Hz, 1 H), 7.30 (t, J =

366 (1, T @ Richeatp Culiuiforolt) 306182, fupadgofeen. 3%, 8, 1
= 7.4 Hz, 2 H), 1.64(m2H IR (KBr) 3367, 3104, 2372, 1685, 1204,

1146 cm' 25 HRVS (El) Cal cul ated Jé or %HZZI\MCB (M) 390. 1692,
found 390.1690. 64 3 1 MAR 2005 PI46189 PCT/ USOl / 46581

Exanpl e 13  4-{3-[2-(4-Amino-1 H-imidazo[4,5-c]quinolin-1- l)ethoxy]%ropylfbenzoic acid
2-{3-[2-(4- Ami no-1 Himdazo[ 4, 5-c].qui nolin-I-yl)ethoxy] propyl}ben
zoic acid trifluoroacetate OH 5 tniluoroacetate

NH,,

NN
|

2L
N
o

HO
Part A
Using the general method of Example 12 Part A, N,N-(bis tert-butoxycarbonyl)-1-
20  [2-(2-propynyloxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (2.82 g, 6.04 mmol) was
coupled with benzyl 4-iodobenzoate (2.25 g, 6.64 mmol) to provide 2.14 g of a mixture of
mono-and di-BOC protected benzyl 4-[3-(2- {4-amino-1H-imidazo[4,5-c]quinolin-1-
yl}ethoxy)prop-1-ynyl]benzoate.
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Part A Using the general nethod of Exanple 12 Part A, 3NN4AR01085

t ent waybhnIger bonyl ) -1 -
[ 2- (2- propynyl oxy)ethyl]-1H i m dazo[ 4, 5- c] qui nol i n- 4- aCTfUS(l%/é(iSSI

4.3 mol) was coupled with benzyl 2-iodobenzoate (1.57 g 4.71
1) t ' ' 0 -and _di

ot bt ot bS ol tSo A Bethaly 212 b, DRA S5 4 b0 808 k= 6.5

yl ) es QO>7<§i]z,erp 7187ym3d Gnheerat?ea Hgﬁmwlﬁg( 266 7W€rn, %%&6? 27§g.§, 724@8

(m 1 u?gi‘&s?@?g%{ 5(2ﬁ7-|)2]H)7 Misﬂa‘am(wwsmmm@(wm

2 . 7 m(ci)ﬁ?cfsmoﬂdzé"ﬁl@ﬂmm Fy 5.23 (s, 2 H, 4.97 (t,
Hﬁ H, 4.27 (s, 4707 {t, 15 J= 4.9 Hz, 2 H),

1 _30(s, %ﬂﬁ) M (Cl) for C39H40N407 mz 677 (ML), 577, 477

Part B Us %@5@4] Hprele 200y

ng'[erlal :‘pgnPPar?ﬁ vvasnﬁ%drogena&gwgﬁggéﬁ%érﬁ?m%@m&wﬁs

m xt ur leHbydrmeteémgwdet;@G proﬁammfe csfqhtﬁe{aad (MBGTJ pgotecwd 4-{3- [2-84-

am no- L Y (0),¢ enzol ¢ acl

"H NVR (%ou %ﬁﬁ@‘}? W@-@gﬁﬁ&%é%ﬂoy @) 8.39 (s, |

H), 8.08'H MR (300.MHz,DMSO-d6) 5 85143; .17—75Hzml~l38‘30(s71ﬁ?'87072§16(ﬁ,1

ey Os A1 G S ot il Fi S priion g - i 1 388 46
2. 73(t, JHG, m;,szmmgmggggmﬁm)%zs 02/%]28,?-% cl) for

cszmsm%%@)l 491 39 R 005
PCT/ USQJ fopGpaHagd P{Bﬂ%én@rla? et hod of Exanpl e 12 Part

C, the nmpigpi al from Part B was hydrolyzed to provide 0.28 g of
2-{3-[2-(4-am . no-1 Himdazo[ 4, 5-c]quinolin-I-
yl ) et hoxy] pr ol§ing Besensral method of Exampls| 12 Part @, fhe niGial 866 Palt B was

s il oG BB G i Sl gh o 1

yl)cﬂmxy]propyl}benzmc acid trifluoroacetate, m.p. 235-237°C.,
Analysis Calculated for CoHaN4O10CHF;0;: %C, 57.14; %H, 4.59; %N, 11.11. Found:
%C, 57.06; %H, 4.47; %N, 11.03
"H NMR (300 MHz, DMSO-d6) & 9.00-9.11 (bs, 2 H), 8.51 (s, 1 H), 8.37(4,J=8.4Hz, ]

20 H), 7.83 (d, /= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (tJ=9.7 Hz, 1 H), 7.01 (d, /=82
Hz, 2 H), 491 (t, /=5.0 Hz, 2 H), 3.34 (t, J=4.7 Hz, 2 H), 3.32 (t, /= 5.8 Hz, 2 H), 2.38
(t,J=7.1 Hz, 2 H}, 1.62 (m, 2 H)
IR (KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm™
HRMS (EI} Calculated for C2oHzN403 (M) 390.1692, found 390.1697.

25
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"H NMR (300 MHz, DVMSO-d6) S 8.90-9.20 (bs,1 H), 8.50 33 MAR B,
8. 38wio2/4618910. 1 Hz, | H), 7.84 (d, J= 8.3 Hz, 1 H), pCriifs01/46651
(in, 2 H, 7.56 (t, J=7.6 Hz, 1 H), 7.21-7.32 (m

2H), 6. 88(d, J=6. 9Hz, 2H), 4. 90(t, J=4. 8Hz, 2H), 3 84 (t, J= 4.6

Hz,2H),3.32(m 10 2 H), 2.72 (tlf%‘a’}ﬁ? : 1.62 (m.2 H)
IR (KBr) 3212, 2929, 1709, 1204, 47 cm HRI\/IS (El)

Cal cul ated for C22H21NAOE-[BHPiBalylat®e)phénylipbpd8fiet3d3. Exanpl e
14 15

4-{3-[2-(4-Amino- | H i 1H-imudazold-clapinolin:t pmine dibydrochloride ) o opy!1 } ben
zoic acid trifluoroacetate PaWNH,A Using the general nethod of
Exanple 12 Part A, N N (bis te# -toxycarbonyl)-l- 20

[ 2- (2- propynyl oxy) et hyl ] - 1H i dazdf 4, 5- c] qui nol i n-4-ani ne (2.82
g, 6.04 mmol) was coupl ed w bemzyl 4-i odobenzoate (2.25 g,
6.64 mml) to provide 2. 14 '@ ?thxture of nono-and di - BOC
protected benzyl 4-[3-(2-{4-a 'no I |mdazo[4 5-c]quinolin-I-

yl } et boxy) prop- 1-ynyl ] benzoat'e.- 2/ 46189 31 MAR 7005

PCTI US01/ 46581 'H NVR (300 MHz, DIVBOd S 8.47 (d, J=7.2 Hz, 1
Hy, 840 (s, 1 H, 806 (d, J=6.5 Hz, H, 7.87-7.89 (m 2 H),
7.70-7.73 (m 2 H), 7.36-7.49 (m 5 H, -7.27 (m 2 H,
5.35(s, 2H), 5. 0(t, J=4. 5Hz, 2H), 4. 40(s, 2H), ﬁ/‘] =4.5Hz, 2H), 1. 30(s'
, 18 H) M5 (C]) for C39H40NAO7 m z 677 , \B77, 477 5 Part B
Usi ng the general nethod of Exanple 12 Part B, the material from
Par t5 A wBat Ahydr ogenated to provide 1.86 g of a m xture of -

nmono- and di - ot ect

am no-| Him %BFﬂmag"ET‘gﬂ‘Pﬁ%%‘f’#‘%‘%‘P e&ﬁ@?ﬁﬁ?&?ﬂ’?ﬁ%ﬁ}%ﬁo aci d.

"H NVR ( dpeidtire wabEiDed6) SGCININ-(Hisltertbutokydarbinyl)1-E2-(2- 8. 40 (s, 1

, 8.07- 7 8..,4
o 5 1y promelbRetyi it g untne d i 48 hulgl) wis cpppice
3. 30 (M withH)iode NB-dirhethylanilirle .07M%umel) 1d)provid$L.06 Blof 2 mifiture bf B9né S,
18 l_(? protected and unprotected 1-[2-( {3-[3-(dimethylamino)phenyllprop-2-ynyl}oxy)ethyl]-

1 H-imidazo[4,5-c]quinolin-4-amine.
Part B
Using the general method of Example 12 Part B, the material from Part A was
hydrogenated to provide ~2.9 g of a mixture of mono Boc protected and unprotected 1-(2-
15 {3-[3-(dimethylamino)pheny!]propoxy}ethyl)-1 H-imidazo[4,5-c]quinolin-4-amine.
Part C
The material from Part B was combined with hydrogen chloride/methanol (30 mL
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by
filtration. The filtrate was concentrated under reduced pressure and the residue was
20 dissolved in a small amount of methano] and then neutralized with concentrated
ammonium hydroxide to pH ~11. The resulting precipitate was purified by column
chromatography eluting with 95/5/1 dichloromethane/methanol/ammonium hydrokide.
This material was combined with hydrogen chloride/diethyl ether. The resulting solution
was concentrated under reduced pressure. The residue was triturated with diethyl ether.
25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of 1-(2-{3-
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M5 (O) for C32H38N407miz 591 (MH ), 491, 391 Part C3UshiRgllfihe

genemad osgibod of Exanple 12 Part C, the materi al f r opide1Rs4@S
15 hydrolyzed to provide 0.96 g of
4-{3-[2-(4-am no- 1Hi m dazo[ 4, 5-c] qui nolin-1-

| )eth o }IQ%B ' ' tafe, . 235-.237C.
Xnéfys?)s(glc(gl cul)g'g e @Fﬁé@%ﬁk@)ﬁﬁg@gﬁﬁ;&d@%ﬂ; "N 4. 59;
oiN, 11. 1dithydrechleride, ox®. 180F1888C. 044, 4. 47; %\, 11|. 03 'H NMWR (300
Mz, DVS - b . 8.37 J=
b g v s Raltaerdor coutaRoduicy, Sl | .50 8 il 8 e gt .0
(i 35, O 2y (o S 2 8 B . 2 1y, 2,38
(t) 3 1%3i°3}%%??ﬁiéﬂjd6» R8(Tke 73 @g@aﬁ% 83445, 13D68.35 (567 7.4 Hz, 1
1277, 12@7.7.85%42 L 0
360, 1697 1 aanr g Of oy DL ETA (L T R Ty E55 %ﬁ%&%ﬁgﬁm-”(‘“’l
PCT/ US0 114 88 1m hp6.86 (551 H), 6.66 (d, J= 8.1 Hz, 1H), 4.88 (t, /= 5.3 Hz, 2 H), 4.02 (1,
1- ( 2- { 3- f 34 (-Oiget ' VAT t -
T (i el 4, B2 TP HBEH A, SROKY b HB B0 (e = R 28Dk (o
Usi ng t H}eneral method of Exanple 12 Part A, except that the

ti ' 0C, N, N-(bi
reggt i ong %&g{i,;éflﬁg,‘[&’g_fi,g_%bi‘ﬂli O (bi's

t en- but oxytar bon

pr opyny | BRISe(ER)C4lewlited for ot G4 BE%IRTI, foind 389216 (3 g, 6. 43
nmol ) was coupled with 3-i0odo-N, N-dinmethylaniline (7.07 nmol) to
yprovide 3.06 g of a mixture of mono 10 protected and unprotected

- 1-[2- ({3-[3- (di net hyl am no) pheny| EpipRe 26 Yny! } oxy) et hyl | -
1H i m dazo[ 4, 5-c] quinglin-4-am ne. Part B
2-(Ethoxymethyl)-1-[2-(3-phenylpropoxy)ethyl]-
15 1 H-imidazo[4,5-¢]quinolin-4-amine Hydrochloride

NH,

Part A
2-{2-(Ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]ethanol (3.50 g, 12.9 mmol)
was slowly added over a period of 20 minutes to a suspension of sodium hydride 067 ¢g
20 of 60% in mineral oil, 16.77 mmol) in ankydrous I\i’,N-djmethyIfonnamide. The reaction
mixture was alloweg to stir for 1 hour and then 1-bromo-3-phenylpropane (2.16 mL, 14.19
- mmol) was added. The reaction mixture was stirred overnight. The reaction mixture was
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium
sulfate, filtered and then concentrated under reduced pressure. The residue was purified
25 by column chromatography eluting with ethyl acetate to provide 2.38 g of 2-
(ethoxymethyl)-1-[2-(3-phenylpropxy)ethyl]-1 H-imidazo[4,5-c]quinoline as a yellow oil.
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Usi ng the general nethod of Exanple 12 Part B, the maj§4&rMRl 208r om

Par t w yag1gohydr ogenated to provide -2.9 g of a m xt urpgralisoi@éss:
Boc protected and unprotected 1-(2 15

{3-[3- (di met hyl am no) phenyl ] propoxy) et hyl ) -1 Him dazo[ 4, 5- ¢c] qui no
| i n-4-angy afqagm Part B was conbined with
hydr ogen cﬁ?%r? e mgN hanol ?%M?i ): E{481‘ 3 M and stirred at

anbi ent Rastdberature for 19 hours. A precipitate was renoved by
filtration. filt e conc de

and the resi ﬁ‘g“%ﬁg"é‘%&a."?@iﬁ Wﬁ@%&ﬁﬁ%ﬂ%ﬁﬁﬁm

and thﬁm"ﬂeetchh:lrl epetutkybénizbic @cid(R.2 gaf S’H-S?%)Tgrﬁmadﬂ&tl lh!&sﬂbf)l(hdﬁ ﬂie&em:ion
-11 Teresutl r.ec ate was purifie col um

chr 3mat Ola hYa W V(Flph 9nIte%per@re. TEé/reactxonmncm:ewas

di chl or béﬁ@ﬁé@ﬁﬁ&ﬁhﬂﬂd%ﬁﬁ&hﬁtﬁdichﬂmmke

conbi ned with hydrogen chloride/diethyl ether. The resulting

sol ut i onfracher Wabdrisdveamagpesimatiizted aﬂﬁ&@ﬁpﬁcmmd prder aﬂéeced
was tflgﬁf&@ﬁﬁ% Vide 9L (BIDWmEhYIR] - P-gf_p glﬁ%i

i sol ated by fil atlon and then d r V|de .114 g o
1-(2-{3 Gsxnmmg@asaammmm% PCT/ 0S01/ 46581

[ 3-4¢di t#y(l:am no) phenyl | pr opoxy}
et hyl ) -1 m dazo[ 4, 5- c] qui nol i n-4-am ne di hydrochi ori de,

m p. 180- 183C. Urhleed mngen armbmhbmtmdllmceﬁjgﬁbwwmwm,ﬂ@mﬂﬁmﬁ) was
15 605 SpaATIRs mite JEthe Paeribftog bart  anddiydions Gighloroqmemate (60
(7 S,7]2. H% m%)_&?ﬂérd hoﬂn’—'thz 1éhctin mixturelwas dondentfatkd uwhideSreuddd p geﬁsdreto
H, 7. 0’51“6’}?1‘-‘*3213»2 “’6*“9 '1%, 2{9%%@3&1 f%(B?"l'a%mgﬁ’lQ@eﬂmbﬂ “4. 88

(t,15)= 5m§dé‘i6[4 2clohinotn-931)aketamide,
J37H22I—l% “37(t, J=6. AFZ. 2H), 2. 94(s, 6H), 2. 40(t, J=7. 6Hz, 2H) , 1. 66
, B I R(KBr) 3426,3138 2928, 1693, 1113 cmu HRVE (H )

Exa;ﬁg : gt ig F OSodfutrd hethoRide (4. Yl 089%42 Aethah&ly Rdls iild 604 taixdbere of the

material from Part C and methanol (30 mL). The reaction mixture was allowed to stir
overnight and then it was concentrated under reduced pressure to provide a dark oil. The
20 dark oil was purified by column chromatography eluting with 5% methanol in
dichloromethane to provide a light yellow oil. The oil was treated with 1.0 M hydrogen
chloride to provide a white solid. The material was isolated by filtration and then dried
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-(ethoxymethyl)-1-[2-(3-
phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinolin—4—aminc hydrochloride as a white solid,
25 m.p. 128-134°C. Analyzed for C4HgN4O5 - 1.55 HCL: %C, 62.53; %H, 6.46; %N, 12.15;
Found: %C, 62.64; %H, 6.47; %N, 11.91.
H-NMR (300 MHz, DMSO-d6) & 8.14 (br d, J=8.3 Hz, 1 H), 7.63 (dd, J=8.3, 1.0 Hz, 1
- H), 7.45 (m, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80-
4.90 (m, 4 H), 3.83 (1, J=5.4 Hz, 2 H), 3.56 (q, }=7.0 Hz, 2 H), 3.27 (t, J=6.1 Hz, 2H), 2.37
30 (t, J=7.6 Hz, 2 H), 1.63 (m, 2H), 1.16 (t, J=6.8 Hz, 3 H)
IR (KBr) 3267, 3023, 1681, 1108 cm™
HRMS (EY) Calculated for CpqHagN40; (M') 404.2212, found 404.2215.
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2- (Et hoxynet hyl } I -[2- (3 phenyl propoxy) et hyl ] - 31 MAR 7003

1H | Wlewzaheb 5-c] qui nol i n-4-am ne Hydrochl oride | H2pPgnisofrissst
2-[2- (Et hoxymedryl)-1Him dazo[ 4, 5-c] qui nol i n-1-yl ] et hanol (3.50
g, 12.9 nnnol) was slowy added over a period of 20 m nutes to a
suspensi on of sodium hydride (0.67 g 20 of 60%in mneral oil,
16.77 nmmol ) in anhydrous N, N-di net hyl formam de. The reaction
mxture was allowed to stir for 1EXple Bhd t hen

1- br ono- 3- DR REBRERME | dded. ' The
reaction mggﬁu?[(ka was Stl reﬁﬁovePﬁiéﬁ%B'%%ﬁfﬁWg?ﬁﬁéﬂ%s
diluted with ethyl acetate, washé&,with water, washed with brine,
dried over magnesium sulfate, ,j teyed and then concentrated
under reduced pressure. The resjdug Was purified 25 by colum
chromat ography eluting with e Zadktate to provide 2.38 g of 2
(et hoxynet hyl ) -1-[ 2-(3- phenyl Xy hyl ]-1H i m dazo[ 4, 5- c] qui no
line as a yellowoil. 69 WO 02/46189 WS (C) for C24H27N302 niz
390 (M#), 346. Part B 31 MAR 2005 PQr/ USCOL/ 46581 The materi al
fromPart A was conmbined with chlorofore~(50 nL) and cooled to
0C. 3-chl oroperoxybenzoic acid (2.22 g 57-86% was added.
After 1 hour the reaction 5 mxture was>elTomed to warmto
anbi_ent tenperature. The reaction m xture was partitioned

bet Reen l;é’&r]gous sodi um bi carbonat e and di chl oronmet hane. The

organi ¢ fraQlEMmpl-NAH-GhileM[ 0y SlquiREne 'Pﬂbﬁhﬂ&rlg:fh@ g,efﬂ.Aftﬁh% , and

» then concentrated under reduce pressure to p
2- (et hoxdiFtiemprshane (40 13, asmesnsisplivpbyfroxids (40 mELof 60%hz o[ 4, 5-
2t Mos pher eRiRLitng R HoBE O g §hyfoRien) bl 8.1 4 1267
sl owl y ameel weee epmphinadand thsfrequltngsalution whs stinedePanticrd tamsbrature
?ﬁn Q ?S; gut\)jxvlaefslilj o'lngie’%‘ r ait;%'gﬁg &%rm re ?chth }C;E)froéosl%et%h %H%mreg%%{ the Teaction
was complete. The reaction was diluted with dichloromethane (100 mL) and water (100
mL). The layers were separated. The aqueous fraction was extracted with
dichloromethane. The organic fractions were combined, washed with brine, dried over
magnesium sulfate and then concentrated under reduced pressure. The residue was
15 purified by flash chromatography (silica gel eluting with ethyl acetate) to provide 4.22 g of
1-(1-{[(3-chlorobenzyl)oxy]methyl} propyl)-1 H-imidazo[4,5-c]quinoline as a light orange
oil.
"H-NMR (300 MHz, DMSO0-d6) § 9.22 (s, 1H), 8.63 (s, 1H), 8.55 (d, J = 7.8 Hz, 1H),
8.17(dd, J=7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 7.23 (dd, J = 4.9, 1.5 Hz, 2H), 7.08 (s, 1H),
20 7.03 (m, 1H), 5.40 (m, 1H), 4.47 (s, 2H), 3.34-4.07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 7.3 Hz,
3H) '
MS (CI) for CzHzpCIN;O m/z 366 (MH™), 332
 PartB

3-Chloroperoxy benzoic acid (2.84 g of 77%) was added in portions to a solution
25 of the materijal from Part A in chloroform (60 mL). After 2 hours analysis by TLC (10%

methanol in dichloromethane) indicated that the reaction was complete. The reaction was
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provi de : 71 MAR 7005

2, 2, @1d aiasidoor o- N- 12- (et hoxynet hyl ) - 1- [ 2- ( 3- phenyl pr opCHjEsninéss: 1
H 15 im dazo[ 4, 5-cl quinolin-1-yl}acetam de. Part D Sodi um

met hoxi de (4 79 mL of 25%in rrethanol) was added to a m xture of

the ™ gkl i GO EREh, (B VIE ARG ool Hilrbohl, 46864 bABbrie,

m xture vvas 0 stiIr
concent r tkiedabvwmegnesnmdlsuﬁ‘ate guda&sm cmcemdmndctae@cdépk‘saurd to plvide

et hanol e HTE RSP U Bratiot gy PRRI T SRR T oppf-ghiat”

oil was Pare@ted with 1 0O M hydrogen chloride to provide a white

solid. The materi al S is by filtrati nan hen dr.ied
overni ght i n AMipge ﬁ%ﬁ%ﬁbﬁé\%ﬁa Eié° terial from Part B
2- (et hoxyrmdniorbmethade86 81L). Tosyl chlonde 42 g) wasaddedmportmns Analysis by
phenyl pro O@%“}et hyl]-1H-i m dazo[ 4 qU| nol i n- 4-am ne

hydr ochl h&mm@harz% r#wa ﬂzﬂethfsaﬂehomwswg gemplefion

Q4th2i M.ai?med?.até%ﬁ&]th a&m&%f% N@*cmﬁnd@ THéYedetiod Riixtols Wi dilutiwith
62.64; %, 6.47; O&, 11.91. 300 MHz, DMEO- d6) 8814(br

d J 8 3d:|slzlor01ne|ﬂ)ane adsgturefed QlcalieomwThq layery) werg seprirated. iThe))

a{%mF*mW%%%%ﬁ%s% byt i s iy 8 s s

2-H) 3 @i mdudd@rﬁmmmVﬂ?ahEhﬂioﬂﬂ)oﬂﬂhﬁlme&mﬂeﬂb piflasht . 63

cm HRS. P e g e i i o nng i prpide

404. 22150&1&115% gbodyBlid. OPkis maerAl W 4ol eE’ hhquﬁiﬂbﬁgeﬂ

o qui %Lf%&@{@@”&%%wyn&&ms e Tl Ol Boria. Tois
2- HNYI - Zratedilet WY Rlak& phrill tho&m'tcg‘ﬁphy tmmafgamhuﬁ

12.43 mmol) di chl or onet hane 0 ) ueous sodi um rox
(40 L oﬁcme))to prayider i & Pffﬂeﬁhill bmﬂqaww&mfhﬂ}(’mﬂl &}MA%DH 5-

-chlor Olgfq[ﬂﬁ\éimg-ﬁﬁhgfs drtofBihile scﬁﬁ, E&J 60-62°C. Analysis: Calculated for
C1H21CINJO- % H,0: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62;
%N, 14.61,

20 "H-NMR (300 MHz, DMS0-d6) & 8.37 (s, 1H), 8.19 (4, /= 8.3 Hz, 1H), 7.62 (44, /=8.3,
1.5 Hz, 1H), 7.43 (dt, J= 8.3, 1.5 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, 1H), 6.52 (br s,
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (d4, /= 10.5, 6.6 Hz, 2H), 3.92 (dd, J=10.3, 4.4 Hz,
2H), 2.10 (quintet, J = 7.3 Hz, 2H), 0.88 (t, 7.3 Hz, 3H)

MS (CT) for Cy;Hy;CIN:O m/z 381 (MH"), 185

25
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mol ) were conbined and the resulting solution was st§ird A8
anbi wWo oX/ssngger ature 10 overnight. Analysis by TLC (5%pgenisansdssi n
di chl oronet hane) indicated that the reaction was conplete. The
reaction was diluted with dichloronmethane (100 nL) and water (100
m.). The |ayers were separated. Thgaguepus fraction was
extracted with_ dichloronmethane. The ‘organic fractions were

conbi ned, vvaéﬁ@rﬁﬁﬁ@%@hﬁeﬂ)ﬁ%ﬁﬂv&ﬂﬂfh&@mﬂ#ﬁ@cmilldljatd@mfnd

t hen concentrated under reduced Bj'iﬁ‘% The resi due was 15
purified by flash chromatography ' |ca gel eluting with ethyl
acetate) to provide 4.22 g of

N opyl ) -1 Hi mi dazo[ 4, 5- c] qui nol
0300 MHz, DMBO-d6) S 9.22 (s,
NHz, IH, 8.17 (dd, J = 7.8,

ine as a Ilght orange oil. ,
J = 4.9,
4.

IH) 8.63 (s, 1H), 8.55 (d,

.5 Hz, 1H), 7.69 (m 2H), 7 1.5 Hz, 2H), 7.08
(s 1 H, 20-7.03 (m 1H)), 40(n§1l—|) 47 (s, 2H),
3.34-4.07 (m 2H), 2.11 (m 2H t Hz, 311) M (Cl)

.3
3- Chl or oper oxy
qq,_‘ilons to a solution

for C21H20CIN30 mz 366 (MH '), 332 Pa
benzoic acid (2.84 g of 77% was added i
25 of the material fromPart A in chlor ym (60 m.). After 2
hours anal ysis by TLC (10% net hanol in &cehl or onet hane) i ndi cated
that the_reaction was conplete. The reaction was 71 3 1 MAR 2005
WO G2/ 46R8YAPCT/ US01/ 46581 dil uted with chI oroform washed with

magnes um sul Tars arnedp Al EpnalE KNP Gibleh St Bbem Uit e ecur e 1o
pr ovi de PEpPYRYéoxy)ethyl]- 1H—1m1dazo[4 5-c]qumolm~4-amme 0.50 g, 1.07 mmol),

| H-
o v ox PR 30 SR i toRkorls spdfins L e o amed
:sr ol uti onThe regﬂimmma#ashmeddtgmc BAs ma;ﬂbﬁdﬂﬁéigigiﬁiﬂgﬁg%gﬁgﬁlﬁﬁé)
(gos et hg ﬁnl(é %‘f@?"n@ﬁ@@g‘? #?Lh 2&5 é‘bdot hat t heyr eact |yon went

to conpl erchlombls(rﬁpmiyqﬂae&mmﬁjﬁanm&h@ W@%@)%@ﬁd&@eﬁm&nm ixture

chl oride. The reaﬁjl on m xture was diluted with dichloronethane

and sat uat egted gH P QY FruShto fh acetoniffile vag Emovek pnder wduged pressureiand
the residue was purified by flash chromatography (silica gel eluting with 3% methanol in

dichloromethanc) to provide 0.47 g of N,N-(bis ert-butoxycarbonyl)-1-(2-{{3-(2-
15 aminophenyl)prop-2-ynyl)oxy}ethyl)-1 H-imidazo[4,5-c]quinolin-4-amine as e brown
solid.
'"H-NMR (300 MHz, DMSO-46, D,0) 6 8.47 (d, /=13.6 Hz, 1H), 8.37 (s, 1H), 8.10 (d, J=
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (1, J=7.2 Hz, 1H), 6.80 (m, 1H), 6.65 (d, /= 8.3 Hz, 1H),
6.45 (t, J= 7.3 Hz, 1H), 4.98 (1, J= 4.4 Hz, 2H), 4.36 (s, 2H), 4.08 (t, J= 4.9 :Hz, 2H),
20 1.31 (s, 18H)
Part B
Catalyst (5% platinum on carbon) was added toa solution of N,N-(bis tert-
butoxycarbonyl)-1-(2-{f3-(2-aminophenyl)prop-2-ynyl]oxy} ethyl)-1 H-imidazo[4,5-
cjquinolin-4-amine in methanol. The mixture was hydrogenated on a Parr apparatus at 50
25 psi (3.5 Kg.cm?) overnight. The reaction mixture was filtered through a layer of Celite®

73



10 organic | ayer was washed with brine, dried over rragﬁe]smmgus
sul f wteozusdsd hen concentrated under reduced pressure PCEUHOHEEEL
a light browm oil. The oil was purified by flash chromatography
(silica gel eluting with 5% net hanol in dichloronethane) to

Flr ov ihdehﬁlm aitlf dnd e ﬂlef gakleems saklied. m??ﬁdﬁ:tﬁﬁil&:ﬁdﬁﬁ?&%eﬁﬂﬁitfz wasl by
ash chromatogr.a siljca gel eluting. wt @ net.hanol . jn
di chl or ofAEEFHRE “Bgfy 'g"ﬁl to\Rio¥ide pp pifavhitsisphd. 5 matesial was

mat eri alp mdfb? o a%dp‘h § (Glicd get Sf&nﬁ@ﬁimkﬁﬁfﬂémné%kﬂ%ml

eluting with e ) to rowde-

1- (1- { [ (metbanad Ffb‘i;@lﬁ?f?m)?@k% th@flhv 12% mgthanol imhhomze@we god finally with

c i nol

LS o SR Bl SRE e O PG00 55 o SN S AY il :1-
14. 54; Ftﬂ:ﬁdz mpﬁﬁnﬁ)prmlﬁthﬁla 1H—Qm1dazo44 &r]quamlnﬂ-miﬂe asolighvHz ,
DIVISOd6) 8. 37 (s, IM8.19 (d, J= 8.3 Hz, 111), 762(dd J=

8. 3, B o1 11), 7.43 (dt, J=8.3,1.5 Hz, 1H), 7.18-7.28 (m

‘;’ﬁ) 1), 470t1mmm (3ommﬂz,®1s5§o(day 5 3,23 (Zdﬂ)ﬁ= £4,20 M 1516 @dd$=(8%, 0.9

11), 3.92 (dd, J= 10.3,4.4 Hz
2H), 2. 182’(1519* ?;%(s, 115):6?6@% 7§H} 6T, gH). 687 (9.9 7.5, biyHz\E) 667
Lg[}/ 8%(1)1 6%#581 L) Hz3ﬁ113 ébﬂdd,}ﬁfs 23.18z, 305, MR A8854.7YQ, §2/545389
1-{ 2- [ 3-28), ARl Kb grer h::} @mpao&&/qnefmpmmmmzd[—ﬂ 4 Hz] 38, 36 (m 4
-am ne tgy lﬁﬁ&@ﬁb te NH2 .,NH2 5 Part A Under a n|trogen
at nosphere; tert- butoxycarbonyl) 1-[2-(2-
propynyl Whycﬂmmmmm[(ﬂﬂ’o‘wﬁmmnm 4-amne (0.50 g,
1.07 mmk, triethylamne (0.39 nL, 2.79 mmol )) and anhydrous
acetonit Ifg (10 nm.) were conbined. The resulting solution was
heditSed t o 80CA séntibihef thexpatetiglifronBarhBdh bitydrods Gichiofumdthane (4 mL) was

added with stixring to a solution of trifluoroacetic acid (2mL) and anhydrous
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in
an ice bath for about 2 hours and then it was allowed to warm to ambient temperature.
The reaction mixture was stirred at ambient temperature overnight. The volatiles were
20 removed under reduced pressure to provide a pink cil. The oil was dissolved in ethyl
acetate (~ 3mL) and triethylamine (~ 1 m1.) was added dropwise. The mixture was
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to
provide 0.13 g of 1-{2-[3-(2-aminophenyl)propoxy]ethyl}-1H-imidazo[4,5-c]quinolin-4-
amine trifluoroacetate as a white solid. Analysis: Calculated for CyyH3NsO - CHF»0,:
25 %C, 58.10; %H, 5.09; %N, 14.73; Foumd: %C, 57.78; %H, 4.97; %N, 14.59.
"H-NMR (300 MEz, DMS0-d6) & 8.87 (br s, 1H), 8.49 (s, 1H), 8.36 (d, J = 7.8 Hz, 1H),
783 (d, /=83 Hz, 1H), 7.72 (t,J="7.3 Hz, 1H), 7.56 (t, J= 7.6 Hz, 1H), 6.81 (,/="7.6
~ Hz, 1H), 6.51 (m, 2H), 6.32 (1, J= 6.8 Hz, 1H), 4.90 (1, /= 4.6 Hz, 2H), 3.85 (t, /=4.9
Hz, 2H), 3.33 (, J= 6.1 Hz, 2H), 2.22 (t, J= 7.3 Hz, 2H), 1.55 (m, 2H)
30 IR (KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1131 cm™
HRMS (EI) Calculaied for C;1HaNsO (M”) 361.1903, found 361.1903
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10 (0.26 m, 1.18 mmol), copper (1) iodide (0.012 g) FridMAR 2005

di chlwoq;bug(sgrl phenyl phosphi ne) pal [ adi un(I'1) (0.023 9)pcYB{ifu1/4658
added. The reaction m xture was heated at 80C overni ght. %yes !

acetonitrile was renoved under reduced pressure and the residue
was purified by flash chrorratogra@quv#g blca gel eluting with 3%
met hanol in dichloronethane) to pro €°0.47 g of NN (bis

t ent - but oxyc J

ani nophenyl )gir'to{% g‘%ﬁl’é} 121 %%&’%@ﬁmﬁ akyBrthonydmehy hepzowitile oni
ne as a brown solid. H-NIVR 300 MHg, DMBO-d6, %) 8 8.47 (d, J=
3.6 Hz, 1H), 8.37 (s, 111), 810( Jx 9.6 Hz, 1H), 7.75 (m
211), 7.04 (t, J—72Hz 1H), 6.80 »111), 6.65 (d, J= 8.3 Hz,
11-1), 6.45 (t, J=7.3 Hz, 1H), %, J= 4.4 Hz, 2H), 4.36
(s, 2H), 4.08 (t, J— 4.9 Hz 211), .31(s, 1811) Part B
Catal yst (5% pl ati num on carbon) was ded to a solution of

N, N-(bis tert-

but oxycar bonyl ) - 1- (2- {[ 3- (2- am nophen prop- 2-ynyl Joxy}ethyl)-1H
-imdazo[ 4,5- c]quinolin-4-amne in nethanol. The m xture was
hydrsoogenat ed on a Parr apparatus at 50 psi (3.5 Kg.cnR)
overnight. The reaction mxture was filtered through a |ayer of
Celite(rpParfd WO 02/46189 31 MAR 2005 PCT/ USOI/46581 filter aid

and the filter-(Ikaidapsis,5R5aebI1w 1Ly caAto( ShaY 0 MhOR R addIJP% a

filtrate was Concer%trat ed under reduced pressure to provide an

of f - whi t EEBE FRFIUrPL ¢-Yremenprtglunifgile (1. 70 8,19t mobwomuashvdromde (20 ml,
chrmmat o e

wth |I% g{!ir?g{) E;br?g?br}]%ﬁ%}egﬁé lcl)l(rialoA‘rlr&\s\dt Eaﬁe H&H'g jﬂ Qﬁ@%@nég:k ?%

di chl or oF8tobanidezeagtion was ingintained f 13 qz(oummmeh diluted with dichloromethane

'?Ie?[]l gL?gﬂﬁtrplZ QE 1% @?%5 e tglo%iasgs fhre l};léplg_ (& S the aqueous fraction was
(2-13-( 2e:amct¢d p\h&raﬁumonai plichidrexhdtiydnp - Tht brgtﬂam{t{bnéweﬂe%m&mca nwaéhéa
(g 32 Bl 800 by int Sl g i Sod mpes b g
(s, 151H) c@u@b clmatokraph (silicaelia/1 d?dtﬂomaﬁeﬂe&ﬁ%ma? Ec?gx%mdl- 1% Fﬁm-
1H) g[z-(iuqi n%]gédzoﬁf %ﬁ}qtlxpolj%-g-ygzetéo eﬂlﬁ}l?ezzzénqd =83 LIk
HN'MR (500 MHz, DMSO-dg) § 9.22 (s, IH), 8.41 (s, 1H), 8.40 (d, J=1.1 Hz, 1H), 8.17
(dd, 1=8.3,1.2 Hz, 1H), 7.72 (d, J=7.6,1.3 Hz, 1H), 7.66 (dt, J=7.6,1.3 Hz, 1H), 7.63 (4,
J=8.3 Hz, 2H), 7.25 (4, J=8.2 Hz, 2H), 4.97 (t, J=5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, }=5.5
20 Hz, 2H);
MS (CD m/e 329 (M+H),

Part B
3-Chloroperoxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added

to 2 solution of 4- {2-(1H-imidazo[4,5-c]quinclin-1-yl)ethoxyjmethyl} benzonitrile (1.8 g,
25 5.5 mmol) in chloroform (50 mi). The reaction was maintained overnight and then
- sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 mi),
dried (MgSOs,), filtered, and concentrated to provide 1.4 g of 1- {2-[(4-
cyanobenzyl)oxy]ethyl}-1H-imidazo[4,5-c]quinoline-5N-oxide.
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2H), 3.91 (t, J=5.1 hz, 2H), 3.38 (t, J= 6.0 Hz, 211}, MARHOY t,
J= TWOQH6I®H), 1.76 (m 2H), 1.41 (br s, 18H) M5 ( CPLT{US01/46581
C31H39N505 mz 562 (MH ), 462, 362, 229 Part C 15 A solution of
the material from Part B in anhydrous dichl oronethane (4 nlL) was
added wigah stirring to a sol utlon of trlfluoroacetlc acid (2m)
and anhydrous di chl or.qnet hane whi ch had been cool ed to

0C. The  r eactlrishloagstylisocyppata g 3mln 1 grmol) waspdded drgpwisp dn ¢ sojution

hours angit ] ¢
The reacnzﬁl {?Q[E?b ure V\agéxgw}}egﬁé?ﬁ%ﬁent t@ﬁ%&%ﬂl‘ﬁ&,“
over ni ghmmolfand d@ﬂamﬂeﬂnnwenlao'l‘h@mt@u vl daintyinedl ovethight esd thee

d
15" ancoReshael T esniricref bonid 8 dHsSRE i5edboll B mp ARG (-
was al :mmgudtt)eﬂsﬁllg %5% & methandl) was zhlmaﬁdxoiﬁhﬁe r'El&.]lc,l’eidtiﬁgmﬁﬁﬁimﬁ&ﬂlt e
was i sol ate | rovi de OT. .
2, [ 9. il T A b e R B promiig sncums roletes by Blgation | - 4
- amne mﬁiﬁ&wamm Aerydtalidiatién @s&kmsyi Mbb}%lﬁ)w FlaklRéchéinn
for C21H23NSO C2HF3QR: 25 9, 58.10: 3: Found:

oC, 57. 7romgtographyfsilicggel, P41 @ghlorqmqtm/mﬂ@ﬂ wwsoocmf 4g[B (%7

(8bgO SHZ | 14{%11113 @Iﬂi%mﬁa%[ﬁkﬂ?qmﬁol%ﬁl%ethdxy]lﬁeﬁ?ggmzaéﬁc as d whike édﬁ'% tip.

681(t23£ﬂ223962% 1H), 6.51 ( m2 , 6.32 ‘t,J—68Hz 1H)

50 (ot S g6 e g

3414 3335 2H3ZH&, (dd1-9.4,117 88, 1H)2 023 (dt,1185.6,113 B2, 107y} 786045 184 Hz, 2H)

7005 W AuSdres E%ﬁfﬁa%%@%%ﬁ%&ta—ﬁ?ﬁ L0 o, £od

4- {1 2- (4-Am me2ME | m dazo[ 4, 5-c] qui nolin-1-yl )et hoxy] met hyl }benzo
n|tr|IeNH25PartA2(IH—Imdazo45cqu nolin-1 I? t hanol
(1.5 g, I;R_@(}#)rg,ﬁ6 IS, %ngépq%ﬂézs 637, 1583, 1526, 1481 1397, 1372, 1353 1252,

1097, 884, 822, 760 cm';

MS (EI) m/e 343.1440 (343.1433 Calculated for CzoH7NsO);

Analysis: Calculated for CaoH;7Ns0: %C, 69.96; %H, 4.99; %N, 20.39. Found: %C,
20 70.09; %H, 4.90; %N, 20.16.

Example 20

2-(Ethoxymethyl)-1-(2- {[6-(4-phenylbutoxy)hexyljoxy} ethyl)-
" 1H-imidazo[4,5-c]quinoline-4-amine

o
"\
e
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st ij_r ring ‘rin xt g(rje ?fzoéﬁbroml)bpéz)oo/(l) unij_t r Ih: e (1. 72 g, ?2% 1(;;;];3 205 ?
sodi wyohgdemsi de : , di chl oronet hane
- TRE P,

benzyl tri net hyl anmoni um chl oride (0.06 g, 0.3 mmol).

was nai ntained for 18 hours and then diluted wi th dichl oronet hane
(20 m) Aaater (20 m). The two phases were separated and the
aqueous fraction was extracted with additional dichloronethane.

TheS%El ganic _cI f Azsolutiom sg W-eathmq[yhiem?t)qIFIA?‘EB@S[A!_,SC/’%}qhimAﬁﬁ.@rﬂk%dgﬂog@bo g,
0L S S 8 h ol e st o
di chl or orseditia hgdidt (049 of at60%PdiEPEksh i nindalfl, 4.8 xém.{ﬂ?{n MN-
H i m'jdaz% 4 -clquin l n-1-yl) et hoxy] met hyl }f)enzonl_ rile. "H NWR
(500° Mz, EB%“@BB. Bl nge Feag tiongvag maintaingd-for 4§ minutéscfollowed by the
Hz, 113 wisé tn of é- : = 3 ,
113), 7? gg&’ é{grti,adgjgj. g, Tﬁg Ez?lg%ﬂl;?n 7. gty(?}é:l&zcﬁggts %’_57&%?1}%
7.25 (d, Tepckomwagstirradpvernightzat rom tpmperntupg and e partiticsed betweedidihyl
gl ?:ZI éﬁ bggﬁ%?eﬁzoi'c’ g%bh%%é%&%)s% rrrmi ﬁe%"f ﬁ'\lj\';gtlrigg’]h‘{’aﬁbs efacted
sl owl y ad‘.ﬂ@.@dglflgmée%lal aetatm e organic fractions were combined, washed with water,
(180, " AR iR Bkl TR AR o icl ek ity By ©
ma ij nt ai ngﬂum@hmmgrmhu' (ditherge ddusing hédﬁtwhtﬁ?ﬁﬁ@% %&bﬁh% 031 Wopped
11t or oo CRRGRERNSCo Qo Th bperToftn Borstiory) gk - amicpants Sclauinokine
cyanobenayh proxop|odlt hyl } - 1 H- i m dazo[ 4, 5- c] qui nol i ne- SN-oxi de. 75 WO
02/ 46189 3 1 MAR 7005 PCT!USO1/46581 Part C Trichl oroacetyl
isog anate (0.73 m, 6.1 mmol) was added dropwi se to a sol ution
of t -%/2- [ %ﬂgg\wenzyl ) oxy] et hylé- 1Him dazoégl, 5-c] qui nol i ne-5N-0
xi de (1A g, 4> HhIoreRFrpoyhenzow acid (846 gl -6 ameol (6056 hy Weight) avas gdawlyiadded

was nai Nkgd mda\beaqembhﬁemylyh@%@-(?%%ﬁ@\{t%@%m%ﬁﬁﬁ }ing

red solid was dissolved in nethan
met hoxi dd™{dazqif.3-chayenaline (fa8 heyl i yuoak s chleroforai(dPwil)s The Tévetion was

react i on nYtaifldd dVeRight dnd then sequentially washed with saturated sodium bicarbonate and
20 water, dried (MgSO,), filtered, and concentrated to provide 0.7 g of 2~(ethoxymethyl)-1-
(2-{[6-(4'-pheny1butoxy)hcxyl]oxy} ethyl)-1H-imidazo[4,5-c]quinolin-5N-oxide as an
orange solid.

Part C
25 Trichloroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution

of 2-(ethoxymethyl)-1-(2- {[6-(4-phenylbutoxy)hexyljoxy} ethyl)-1 H -imidazo[4,5-
c]quinolin-5N-oxide (0.7 g, 1.4 mmol) and dichloromethane (20 ml). The reaction was
maintained for 2 hours and sodium methoxide (2.5 ml, 25% in methanol) was added
dropwise. The reaction was maintained overnight. The mixture was filtered and the

30 filtrate concentrated. Purification of the filirate by ﬂésh column chromatography (silica
gel, 973 ethyl acetate/methanol) provided 0.22 g of 2-(ethoxymethyl)-1-(2-{[6-(4-
phenylbutoxy)hexyl)oxy) ethyl)-1H-imidazo[4,5-¢)quinoline-4-amine as a colorless oil.
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overni ght The crude product fornmed as a precipitate apd MiRsI00

| sol @icpghidgysef i I tration.  Purification of the solid byPCT/US01/46581
recrystallization (isopropyl alcohol) followed by flash colum
chr omat ogr aphy (silica gel, 9/1 dichloronet hane/ met hanol)

R wgz{bffu.n B 8,10 (¢, J=7.0 12 11D, 7,62 (d, 1=7.9 Hig, 1H), 743 (,
as a vvhll‘f—'é?:ﬂzl. 1 H), 728:57.12 (28 8H),-602350(s,2H), 4.79(tiddd o, 3B 308241, JERBEzdZ),
o 3 %%saa#%pﬁz%q%%ﬂz %@bﬂa&:ﬁ(aﬁwﬁ é%mérr% fig, Ms-
730(d1 , 7.21 (dt, J=7.6,1.3 Hz, 6.56 (s,
) ﬁgpﬁ&w@)ﬂ@m (5&@@#6@%%%@5@51%&??6%3 A

1526, 14 9 ol
(B m Bl Gl g S, Y R GoNE) Ay s

Cal cul at™d0f il 830+-/MNBE68.0C, 69. 96; %4, 4.99; 9N, 20.39. Found:
%uC, 20 70.09; 9%, 4.90; %\, 20:.16. Exanple 20

2- (Et hoxynmet hyl ) -1-(2-{[ 6- (4- phenyl but oxy) hexyl ] oxy) et hyl)

1H-i nridazo[ 4, 5-c] qui noline-4-anikreo@ie2l6 3 1 MAR 2005 WD

218 (ctrikyrarnon St aBn - ERePMIPl it imidspota rekpipolipt-

g, 3.7amimd) in N, 14-di net hyl f or mam de (20 n1) was added

dropwi se to a suspension of sodyum hydride (0.19 g of a 60%

di spersion in mneral oil, 4.8 \ A N, N 5 di met hyl f or mam de
(10 mM). The reaction was main for 45 mnutes foll owed by
the dropw se addition of {4-] br hexyl ) oxy] but yl } benzene
(1.6 g, 5.1 mol). The reaction was®stirred overnight at room
tenperature and then partitioned betweén ethyl acetate and

wat er. The two phases were separated an he aqueous fraction was
extracted wth additional ethyl acetate. e organic fractions
wer e conbi ned, washed with water,

A solution of 2-[2-{ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]ethanol (1.0 g,
15 3.7 mmol) in N,N-dimethylformamide was added dropwise to a suspension of sodium
hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N-dimethylformamide
{20 ml). The reaction was maintained for 2 hours followed by the dropwise addition of
benzy!t 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic
20 fractions were washed with water, dried (MgSOs,), filtered, and concentrated. The crude
product was purified by flash column chromatography (silica gel, 4:1 ethyl
acetate/hexanes) to provide 0.45 g of 1-{2-[3-(benzyloxy)propoxy]ethyl }-2-
{ethoxymethyl)-1 H-imidazo[4,5-c]quinoline as a brown oil
1-{2-[3-(benzyloxy)propoxyJethyl }-2-(ethoxymethyl)-1 H-imidazo[4,5-c]quinoline
25  was converted to 1-{2-[3-(benzyloxy)propoxylethyl}-2-(ethoxymethyl)-1H-imidazo[4,5-
c]quinolin-4-amine using the general methods described in Parts B and C of Example20.
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methano)
provided the desired product as a colorless oil. '
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10 dried (MySO™4), filtered, and concentrated. The crugéd MiRoifiict
was pwid @889y fl ash columm chromat ography (silica gﬁbT/U@'ﬁl/ 81
et hyl acetate/ hexanes) to provide 0.81 g of 2- (ethoxynet hyP 46?
-(2-{[6-(4-phenyl but oxy) hex}fl]oxy}ethyl)-IHim dazo[ 4, 5-c] qui nol

i d MHzL i I 0.47
016 RO by PARR 0 S OB B D6l (b L2 W
of _221( et Fo‘@r%‘]ff%w)lﬂ-ﬁ(lzl H[zmi)mmmytﬁmlpxﬂ.rh@sﬁ%ﬂ,wmw 1? '15.26
i m dazo , i n chloroform .
The r eac:tf’%%-ﬁ’v%%& (Q’%F 'rrll‘te%%’ %@ggo«%e(ﬂfﬁ% f?tr}y’g ﬁiin’tsl'f’é]r{tss’?ﬁaéh PH)LB26 (t,
vvasged V\AJFﬁzm Zﬂ}aﬂmd@mﬁtmmE@Qggnaﬂsqt,ggﬁgggbggj;er . dried
(2[\/?6 hgxy’f@h@{ flgp MHE BMES L & 5%, 148571482, 138.5 1535, D28, 1274, 1273,
2- { [ 6- (4268TD6HIEXY DENY] Y164, 3y 5) pd s 1G] i gl
LN oxi a9 an Sran R IR, ML 7 RS ce e By A BB
isocyanatlé-géo. 25 m, 2.1 mol) was added dropwi se to a sol ution

f2- ' -4620{ 4 f
henyl Ut o BT o e 1o 1990788, 453. 18R A 19R6. 000 25the

(0.7 g, 133 )'; and di chl oronethane (20 m ). The reaction was

mai pgai n ' jum et hoxi| 2.5, 25%in
met hanol ;l\ﬂsvvg@ %‘i‘d‘?ﬁ%ﬁ’r‘gﬁéﬁtﬁﬁaﬁ%gﬁz )mai nt ai ned
overnight. The m xture was filtered and the 30 filtrate

g
concentrated. Purification of the filtrate by flash col um

chromat ography (silica gel, 97:3_ethyl acetate/nethanol)
provi ded 0.22 g of 2-(ethoxynet hyIB]mEP’GZZ{[G-M-

phenyl but oxy) hexyd[3-gxphat J:!:)mdr V19075 qu! Lhe-.4- am ne
as colorless oil. 77 V\g% /4618 I]13 1 M%\%D%%kﬁu -ﬁ% 46581
"H (300 MHz, DMSO-d6) S 8.10 (d, 1=7.9 Hz, 1H), 7.62 (d,

7.9 Hz, IH), 7.43 (t, J=7.3 Hz; H, 7.28-7.12 (m 6H), 6.55

(I

2H), 4.79 (broad s, 4H), 3.8 ft» J=5.3 Hz, 2H), 3.55 (q,
.0 Hz, 211), 3.33-3.22 (m 6{1), .56 (t, J=7.2 Hz, 211),

J
(s,
J=7
1.62-1.33 (m 8H),1.18- 1.10 (m>7H); % M (El) me 518. 3263
(51

518. 3256 Cal cul ated for C3I H42N403);

According to the general method of Example 20 (Parts A-C), 2-(1H-imidazo[4,5-
clquinolin-1-yl)ethanol and (3-bromopropyl)benzene were combined to provide 1-[2-(3-
20 phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine as a white solid.
'HNMR (300 MHz, DMSO-dg) 6 8.17 (s, 1H), 8.12 (d, J=7.2 Hz, 1H), 7.64 (dd, J=8.3,1.0
Hz, 1H), 7.45 (m, 1H), 7.24 (m, 1H), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2E),
4.81 (1, J=5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 3.29 {t, J=6.1 Hz, 2H), 2.38 (m, 2H), 1.63
(m, 2H), 1.56-1.25 (m, 8H), 0.88 (t, J=7.2 Hz, 3H);
25 "CNMR (75 MHz, CDCl;) 8 151.5, 144.9, 142.6, 141.4, 132.6, 128.3, 1282, 1274,
- 127.1,125.8,122.2, 119.8, 115.4, 70.4, 68.6, 47.6, 32.0, 30.9;
MS (EI) m/e 347.1882(347.1872 Calculated for C21HxN,O).
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Anal ysi s: Cal cul-ated for C31HA2N403: %uC, 71.78; %, 8376MARANNS

10. &g ©oC, 71.20; %, 8.39; %\, 10.68. Exanpl pCRAISAD46581
1-{2- PS (Benzyl oxy) propoxy] et hyl } - 2- (et boxynet hyl ) - 1H i m dazo[ 4, 5
-c]quinolin-4- amne A solution of :
2-[2-(ethoxynmethyl )-1Him dazo[4fE§aﬁ§ Wiznol i n-1-yl J et hanol (1.0
g, 15 3.7 mol) in N, N-dinethyl mae was added dropwi se to a
suspensi on of sodi utH2{[3(3, dé)ltlﬁth]f@h@ﬁ)‘}afﬂﬁmmskﬁﬁnd]-on in
mneral oil, 4.8 mmol) in (20 m). The
reacti on was mai ntai ned f%j'?luﬂl%ﬁ%"j%g%b%“?’f y ®the dr opw se
addi tion of benzyl 3-bronopropWH,et her (0. 72 M, 4.1 mol). The
reaction was stirred overnight #00C, quenched by pouring over
ice, and extracted with ethyl gcetlat¥. The organic 20 fractions
were washed with water, drie ), filtered, and
concentrated. The crude pro was-urified by flash col um
chromat ography (silica gel, 4T ethyl gacetate/hexanes) to
provide 0.45 g of 1-{2-[3-(benzyloxy)profjoxy]ethyl}-2-

(et hoxynet hyl ) - 1H-i m dazo[ 4, 5-c] qui nol i n& as a brown oi |

1-{2-[ 3- (benzyl oxy) propoxy] et hyl } - 2- (et hoxynet hyl ) - 1H-i m dazo[ 4, 5
-c]quinoline 25 was converted to
1-{2-[ 3- (benzyl oxy) propoxy] et hyl } - 2- (et hgxypet hyl ) - 1Hi mi dazo[ 4, 5
- c]quinolin-4-am ne using the general méthods described in Parts
B and C of Exanple20. Purification by flash colum

chrgamat ography (silica gel, 9515 ethyl acetate/ nmethanol)

provi ded the desired pr oduct as a colorless oil. 78 3 1 MAR 2005
WO 02/ 46189 RGHetShitvoddnsaih (2-@ofropiiyjoxpivBl]cldy-i8idgzo{4,5¢ dd,

176, 1. Javgotn it 43 51 %ﬂ"efﬂf Wffﬁ)@%(é@% b el jodpprio-
l(_|21 318 léxcigs(ggﬁ,lnﬁﬁdl ) andyBdlidine ( llFrgL tiécmﬁbi}ladﬂadistn@q;ita}nﬂexﬂ
(pent ot iempigirg Dighasbig e epiphsiiingpalahip() 0166 gt o) pod adica

MHz9 D'\/Eaﬁrddcﬁé reactiondniRturel W sirred ﬂ@nﬁnenl gﬁratuﬂr@ ford hod? 8Aﬂalﬂs?§by¢l‘LC
127.3, 126.8, 126.3,126.25, 121.0, 120. 114.8, 71.8, 69.0

67.5, 66(38% methauol gnchlprofggnypndlggeqmat starting material was still present. The
reaction mixture was heated at 65°C overnight. The pyrrolidine was removed under

reduced pressure. The resulting residue was triturated with dichloromethane containing
methanol. The insoluble material was isolated by filtration and then recrystallized from

15 toluene (40 mL) to provide 0.1 g of 1-(2-{[3-(3,4-dimethylphenyl)-2-propynyljoxy}ethyl]}-
1H-imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 214-216°C. Analysis: Calculated for _.
C23H2NO: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 74.24; %H, 5.98; %N, 15.08. ;
"H-NMR (300 MHz; DMSO-ds) 8 (ppm) 8.167(s,1H), 8.112(d,J=7.3Hz,1H),
7.628(d,J=8.3Hz,1H), 7.44(t,J=7.3Hz,1H), 7.232(t,J=6.8Hz,1H), 7.078(d,J=7.8Hz,1H),

20 7.024(s,1H), 6.952(d,J=7.9Hz,1H), 6.586(s,2H), 4.849(t,J=5H2,2H), 4.365(s,2H),

- 4.015(t,J=5.6Hz,2H), 2.197(s,3H), 2.159(s,3H).

Examples 24 - 27
The compounds in the table below were prepared according to the synthetic

25 method of Reaction Scheme I above using the following general method.
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R

| R (KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, MARILS

1437 WQ L1899, 754, 737, 698 cni''; 10 M5 (El) me 431i363/46581
(434.2317 Calcul ated for C251130NACB). Exanple 22
1-[ 2- (3- Phenyl propo) cy) et hyl]-1H i m dazo[ 4, 5-c] qui noa- 4-am ne 15

Accor ding t . t

2 CT Rt Y gt G ASEAEL RimdERb 0. AL o SRh Gl (5 ) was placed

(3-bro mm%%@tﬁéﬁmb}mﬂe iSedivonliyidridel(1175 egrof 60%6dn Inifhezal(o3h) amdiON,N-

pheny | pr ghkGhNbe LY bl Thdanahiah Taslathaohi B am e as 2kt

|HZH5 1%1)116? 7 ostmﬂman 2. am%km’zcﬁwﬁrﬁggh%m}dzel?%q)%l
S

(t, =5, g mﬂz‘%iw %32‘3%"61%3’5 i o 35 gonicatqrfpr abpupad for 60 nyingtes atgmbient

211), 2. 1 it s

J= 7) 2 H 1) 2?"1?&8&%6“/51 %M%ﬁg%{ 15t§1°5 4th8f%é&§' of

141. 4, 18 dgsite wdscf- g rpac wm#m wag pu edllwegn p.n.ez’arazvempcsrhe

115. 4. 7
347. 1882%:?% LG frctibos e foﬁ&&fﬁ?m SR plsgTactiaps,

MAR 200 5wep(gq>mbgg aubyephilized ip provids the trifluoroacetate salt of the desired product,

L U e——

at rmsphepéthe ﬁbfméznct)ﬁlg;ﬂ;qaydhoﬂya)asm[)]anﬂllﬁae maﬂarad&nfhsﬁfMM)
clquinolin-4-amne (0.5 g, 1.9 mvol ), copper (1) iodide (0. 036 g,
0.2 nnnol), 4-iodo-ortho- xylene (0.5 g, 2.1 mmol) and

pyrrolidin Eﬂlﬁlplﬁ—L WStingetr® GPthe FebedBate St PurEitafién gm'sﬁmeasurement

tenperaturg. Dichl probis(triphenyl phosphF neg pal | afdi un(11) (0.06
g, 0.1 nmoli) wls afided 10 and the reactipn re was i)rred At

anbi ent tenperggurg Tor INRQUT. AnalySIs[by TCC
A TM = 346.1794

Q)

NTR

| ‘>

N

\)\ MM = 346.1795

25 NH, A TM = 360.1950
NS N\> MM = 360.1955
-
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(30% net hanol

sti |l WOohewtset . The

The pyrrolidine was renoved under

in chloroform

i ndi cated that starting
reaction m xture was heated at 65
reduced pressure. The

tMAR 2005 wess
SO TUGSBE .

resulting residue was triturated with dichl oronet hane contai ni ng

nmet hanol . TEgarmpls ql ulStRchB dFitheFre¥Base! SO/ REREatidh || Mads MEds@iame
then recryptal |1 zgd from 15 toluene (40 |nL) to priovide 0.1 g of
1- (2-{[ 3- (B, 4-1i ng ] oMgthedhyll 1 - (D)

1H i mi dazo[Z; BgT] Ot T Oy T P s 2Dt

Anal ysi s: [al ggl at 4.57; 9, ?%?4%67
15.12; Foupd: %, 5.08. I-’- NMIN € 30401678z ;
DMSO-d6) S| (ppm 8. 7. 3Hz, 1H)|,

7.628(d, J=B. 3Hz, 1H 7.232(t,|J=6. 8Hz, JH),
7.078(d, J=). 8Hz, 1H 4952(d, J=7. 9Hz, 1H),

6. 586(s, 2H), 4.849 211), 7‘
4. 015(t,J:E. 6Hz, 2H s, 3H). anples 24 - 2
The conpouhds in t epared according to the
synthetic |25 netNh | above using the

foll ow ng general 3 1 MAR |2005

PCT/ USO1/ 4%5817 A T™ = 424.0899 ,
2-(4-Amnoil Himd ui nol i n-1-yl)-2-ethyl et hanol (25 ng) .
was placed| in a 2 i L) vial. {Sodi um hyjdrMyt=@24. q
of 60%in M neral di met hyl flormam de {(1 nL) were

added. The|vial wa soni catgr for abagut 10 m nutes
at anbi ent |t enper a 0 aMowghe al kgxide to fiorm The hali de
(1.75 eq) was 5 added and the vial] was pl aced back on the _
soni cator for about 30 to 60 mn at |anbi ent enperature. The
reaction m xture gas anal yzed by M5 tio confirnhthe formation

of the degired prloduct The reaction m xture was jpurified by
sem -preparative HPLC. The sem -@rep HALC fractijons were
anal yzed by—+c-ARSH-Ms—and—the—appropr-ate—fr }

conbi ned and | yophilized to provide the trifluoroacetate salt of
t he desired product, 10 which wg pf1g|d by accurate nmass and
"H NVR The table bel ow shows the structure of the free base and

t he t heor et i da cpmpeundyip the tahlehslowwers pravareduccordingfo thewathstie
method of Reaction Scheme I above using the following general method.

5 The 4-amino-1H-imidazo[4,5-c]quinolin-1-yl alcohol (25 mg) was placedina 2
dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral oil) and N,N-
dimethylformamide (1 mL) were added. The vial was placed on a sonicator for about 1
hour at 50°C to allow the alkoxide to form. The halide (1.2 eq) was added and the vial
was placed back on the sonicator for about 1 to 2 hours at 50°C. The reaction mixture

10 was analyzed by LC/MS to confirm the formation of the desired product. The reaction
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were
. analyzed by LC-APCI/MS and the appropriate fractions were combined and lyophilized to
provide the trifluoroacetate salt of the desired product, which was confirmed by accurate
mass and "H NMR. The table below shows the struciure of the free base and the
15  theoretical mass (TM) and the measured mass (MM).
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Structure of the Free BasePurification Mass MeasureneRti MAR 2005
#Met el odd1a0 24H NATM = 346. 1794 & > MM = 346.1795 O %{}%?W%@im
‘= 360. 1950 N N>MM = 360.1955 O 81 WO 02/ 46189 3 1 MAR

PCT/ US01/ 46581 Exarrpl e Structure of the Free BasePurification

4 Methogt 2o HATM-=—43141667-&MMV = 414 167
gas s Measur ‘Example M et the Teae Base Purification | Mass Measurement N
4 Method (Da.)

28 WA, A TM = 394.1794
NS N\> MM = 394.179]
N S )
i Q

29 NH, A TM = 428.1404
NS ”\> | MM=428139
2N S 5
)

ol
30 NH, A TM = 428.1404
N7 N\> MM =428.1397
N S )
0 X
Cl
31 NH, A TM = 408.1950

NN MM =408.1956
o O
N
0 _
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~_ I\ F s 27HATM = 424.0899 N N\\ MM = 424.0902 O Br 3ExMAR]6¢5s 28
- 41wWIne2/i4faspounds in the tabl e bel ow were prepared agaIUso1Q64s?
the synthetic nethod of Reaction Schene | above u5|ng t he

foll owi ng general nethod. 5 The 4-am no- IH-inidazo[4 c]quinolin

1-yl al cohgt T0) t 5> F—d—r)
Sodi um hydr iEc)i%ﬁ ?!’L Swgm%?ﬁé én!;'B %& Fﬁﬁ h?ﬂ‘n %ﬁeﬂs““’mem
di et hyl f ofmar#de |( 1 nL) wer e added THe m&mhmwa pl acgdapn a

soni cator f
The hal i de fial Awas pl abd H5c10581
S0C. The|r egygf L4yx. 1955t Ur e

m

t he soni ca

10 was anal formati on of the désired
product. TH iffied by sem -preparative
HPLC. The { anal yzed by LC APClI/ M
and t he apy ined and liyophilized to
provi de t he e desired{product, which

was confiri NVR. The fabl e bel ow shgws
the structdyre of the free base gh 15 theorefical mass (TM
and the ned 1005 WO (2/ 46189

PC-I_/ USO /4( 3 S ﬁ 1515 Dd.bc UI H f_l___b i nna,.
Measur emen] #NBt hod( D ) 2%|§gAT|v| = 394, 1794A& TM=346.1794
MM =346.1791

2]

34 NH, A T™ = 380.1404
N “\> MM =380.1399
f ”L(,
O
Cl

35 NH, A TM = 380.1404
NS ”\> MM =380.1399
/ “L(,
O

.G
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N MM = 394.1791 N O / 1 29NHZATM = 428. 1404 -~ N~ MVE3 MIRBI005396
N O WOQ2480MHZATM = 428. 1404 N\\ MM =428. 1397 N 1 9 BCTASerl6581

31NHZATM = 408. 1950 N\\ MM =408. 1956 O 83 WD 02/46189 3 1 MAR 2005

PCTI USO1/ 46581 Exanpl eStructure of the Free BasePurificati onMass

Measur enent | Example Structure of the Free Base Purification | Mass Measurement
# Method (Da.)
36 NH, A TM = 360.1950
NS N\> MM =360.1942
7 "LF
0
37 NH, A TM = 360.1950
NS ”\> MM =360.1941
d N\\P
0;
38 NH, A TM = 380.1404
N X N\> MM =380.1400
g N\\(,
O
ci
39 NH, A T™M = 3711746
N X N\> MM =371,1751
7 N\\(,
oE N
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#Met hod(Da.) 32NH2ATM = 408. 1950 N> MM 408. 1956 N O 33NHAAR M5

346. Wibek/gsh18e>MM =346. 1791 N O 34NH2ATM=380. 1404 N>MM PeaPUSODAEESN
35H2ATM = 380. 1404 & MM =380. 1399 N> N O C

o " d

84 WO

02/ 46189 3 1 MAR 2005 PCT/ US01/46581 Exanpl eStructure of the

Free BasePH¥

10

15

I Exam BRIl OSiNRNfe VPASWIRBHL | Punfication | Mass Measurement
# Method (Da.)
40 NH, A TM = 380.1404
NN " MM =380.1398
N
N
‘ &)
? Cl
41 NH, A TM =376.1535
NS ”\> MM =376.1536
0]
o]
-0
Examples 42 - 88

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

The 4-amino-1H-imidazo[4,5-c]quinolin-1-y1 alcohol (25 mg) was placed in a 2
dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral oil) and N,N-
dimethylformamide (1 mL) were added. The vial was placed on a sonicator for about 15
to 30 minutes at ambient temperature to allow the alkoxide to forrn. The halide (1.2 eq)
was added and the vial was placed back on the sonicator for about 15 to 120 minutes at
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the

- formation of the desired product. The reaction mixture was purified by semi-preparative

HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the
appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of
the desired product, which was confirmed by accurate mass and 'H NMR. The table
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#Met hod(Da.) 36NH2ATM = 360. 9950 NVM =360. 1942 N O 3INHARTNIE
360. %9602Abfgh=360. 1941 N O 38NH2ATM=380. 1404 NMM =380 1400

/1 39NH2ATM = 371.1746 NWM =371.1751 N O N ~i

85 WO

N Ob
TEYHy6581,

MAR 7005 PCT/ USO1/ 46581 Exanple Structure of the Free
40HATM = 380. 1404

BasePur i biigaichéws B SSudiRSPis TR bast

&M =380. 1398

I;/nbé ng %%oDz%t?caI mass (TM) and the measured

mass (MM) or nominal mass (NM).
Example Structure of the Free Base Purification | Mass Measurement
# Method (Da.)
42 NH, A TM =318.1481
N
hi = Y MM =318.1482
O
3 NH, A TM = 328.1535
N
I\} = ) MM = 328.1534
(;[/ N
: 0
0
o |\
44 NH, A T™M =377.1488
NS N\> _ MM =377.1487
O
3
45 NH, A TM =430.1617
N
Nl = ) MM =430.1614
Z N




O d

/1 4A1NHZATM=376. 1535 N NMM =376. 1536 N O O 340MAR 2003

Exanppérfifgs 88 The conpounds in the table bel ow wer ecprospnuess:

according to the synthetic
using the follomnng general

4-am no- |
inaz2 d
m neral o
vial was

ambi ent t
(1.2 eq)

soni cat or
The react
formation
purified

wer e anal
conbi ned

15 the de
"HNWR T

5 net hod of Reacti on .Schene

| above

~nethod. The
= : Ra tibrt 4
an#?@ 4 mL) vial. Sodium hydri ¢de a? eq of 60%in
1) #nd N, N- dinethylfornanide Llhﬂ@M@wwe add€da.) The
acea—of—a—Sortgator—for—about 15—t 0-3€ i It ot
énperatufe to aPFBM/the al koxi d¢ to"form TPQ hgﬁrggﬁ
10 was afded vial was p|aced bacl auM+a71.1746
for abopt 15 m nut es at| anbi ent jtenperature.
fon m xtpre yzed by LC M5 to conflirmthe
of the flesi uot. The refction m Xture was
by semi-preparative HPEC. The $emi -prep |HPLC fractions
yzed by LCAPCI/ M and t apptropriate flracti ons were
nd | yophilized to provif he trifluorogcetate salt of
i red product, which wassgnfirfred by acdurate mass and
e table| 86
W
N
47 NH, A TM = 380.1404
NN, MM = 380.1394
LD
N
0
;E:>“c|
48 NH, A T™ =430.1617
N7 N\> MM =430.1613
I/ N
O
FS
49 NH, A TM = 360.1950
NI MM = 360.1949
1 >
Z N
0
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WO 02/ 46189 31 MAR 2005 PCT/ US01/46581 bel ow shows théa ARt ur e
of twephz/emaskase and the theoretical mass (TM and t heoraspvaed:
mass (MM or nomi nal mass (NM. ExanpleStructure of the Free
BasePuri fi cati onMass Measurenment Method(Da.) 42NH2ATM=318.148] N

D00 AN [N

N>MM = 316 BABZIN] O Stuckird A ERAEYB5325T B oy
%0 0 44NRATM =| 377. 1488 N e NSV = 77}?; v Hnl"gﬁﬁ?ﬁ@t
430. 1617 WM :#430 1614 O Method (Da.)
50 NH, A TM = 346.1794
NS N\) MM = 346.1781
=N
0
31 NH, A T™ = 363.1331
NS N\) MM = 363.1324
2N
)
o=\,
52 NH, A TM = 366.1247
NN N\) MM = 366.1243
0
Cl
53 NH, A TM = 400.0858
N N\> MM = 400.0856
|
N
(8]
cl
Ci

39




OCF 3 87 WD 02/46189 3 1 MAR 2005 PCTI USO1/ 46581

ExanwW@@&t/418¢ ure of the Free BasePurificati onMass MeafGHEon@#6581
#Met hod(Da.) 46NH2ATM = 371. 1746 N N~MM = 371.1746 O 11 N

430. 1617

31 MAR 2005

ATNH2ATM = 380.1404 N N>MM = 380.1394 O / 1 Cl 48NH2ATM =
N Exaividie4BO. BrhetureQf tivdFrde BANWH2 AT Wurificiidn 1 Mess Measurement
# Method (Da.)
54 NH, A TM = 364.1331
NS N\) MM = 364.1352
Z N
~
N
(o)
55 NH, A TM = 405.1801
NS N\> ) MM = 405.1794
N oth
\MQ
56 NH, A TM = 377.1488
NS "{> MM = 377.1490
ZN
~ o, .
O N-O
57 NH, A TM = 391.1644
NS N\> ) MM = 391.1637
e N 0=Np
T

920




N N~MM = 360.1949 O 88 WD 02/46189 3 1 MAR 2005 PCTZUSEIR 2106581
ExanpWweSizasegour e of the Free BasePurificati onMass MeaspCemst/16581
#Met hod(Da.) 50NH2ATM = 346. 1794 N N>MM = 346. 1781 N O 51NH2ATM =
363.1331 N NW = 363.1324 N OO0 O 0 52NH2ATM = 366. 1247 N N\\\ MM

= 366. 1243[ Exinfle§ 5 SN S the o BaxaS P Pifcarty 10 2t
# Method (D2.)
58 NH, A T™ = 391.1644
N N N\> MM =391,1637
ZZ~N
o0y
N_
L O
59 NH, A TM = 360.1950
ai\ ) MM = 360.,1938
2N
\e\oz
60 NH, A T™ = 394.1560
NS N\> MM = 394.1558
=N
<
Cl
61 NH, A T™M = 394.1560
N S N\> MM = 294.1557
N
\\)\0
b‘\m
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/[ C C 89 WD 02/46189 3 1 MAR 2005 PCf/US01/46581 31 MAR 2005
Examwestmaigs ure of the Free BasePurificati onMass MeaspCEUSII46581

#Met hod(Da.) 54NH2ATM = 364.1331 N NVWM = 364.1352 NO | O
55NH2ATM = 405. 1801 N M >MV = 405.1794 --~~ ' O 56NH2ATM =
377.1488 N idipte 3/ 7. ShitturNofnbBree B ATNT PurifidationOp Mass Measurement
# Method (Da)
62 NH, A TM = 428.1171
NN, MM = 428.1159
N
N
~
cl
]
63 NH, A TM = 428.1824
NN ‘ MM = 428.1826
LD
N
\ho
b\th
) NH, A TM = 385.1903
NS N MM = 385.1504
PR
\i\
N
65 NH, A TM = 385.1903
NN MM = 385.1897
LD
N
\ho
b\-ﬁm
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N N>MM = 391. 1637 N 0zNA 90 WO 02/46189 3 1 MAR 20053 1 MAR 2005
PCTI w8082/46881 Exanpl eStructure of the Free BasePuri f ipgaiipiiEss
Measur ement #Met hod(Da.) 58NH2ATM = 391. 1644 N N MM = 391. 1637
11) N N +0 59NH2TM = 360. 1950 N N MM = 360.1938 \> N O ‘

60NH2ATM 5 Bhpleo B0 Nsfhchlt of e Fred Bisel 008 Purification | Mass Measuroment

# Method Da.)
66 NH, A T™M = 418.2005

NN MM = 418.2013

PN
N
\e\o

67 NH, A T™ = 388.2263

N X N\> MM = 388.2257

68 NH, A T™ = 400.1511
NS ”\> MM = 400.1507
. Nk(
oE
FS
69 NH, A TM = 382.1794
NS N\> MM = 382.1788
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N 61NH2ATM 394. 1560 N)~M 294. 1557 N blcl 91 WO 02/ 46%&9”‘387;&
2005 WPeY4aa8® 1/ 46581 Exanpl eStructure of the Free CT/USb1/46581
BasePuri fi cati onMass Measurenent #Method(Da.) 62NH2ATM = 428. 1171
N NW = 428 1159 N O Cl 63NH2ATM = 428.1824 NN\ MV =

428.1826 | Ham@leb} K CRtRcHNtieTRiecBags. 19(Mirification | Mass Measurement

# Method - (Da)
70 NH, A TM = 332.1637
NN, MM = 332.1641
| >
/ N
71 H, A T™ = 390.1692
NN, MM = 390.1697
| D
& N
72 NH, A TM = 346.1794
NN MM = 346.1791
| >
Z N
73 H, A TM = 366.1247
NN MM = 366.1241
l >
& N
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N M\ MV = 385.1904 O 11 N 65NH2ATM = 385. 1903 N - N> KNI MAR 2005

385. W8@A2/a6189- ~ N 92 WO 02/46189 3 1 MAR 2005 PCT/ USpH1AREHkss:
Exanpl eStructure of j he Free BasePurificati onMass Measur enment
#Met hod(Da.) 66NH2ATM = 418. 2005 N N>MVE418.2013 N OO0 -~ 0

67NH2ATM J8Exadafies | VNS fruchirs of 1 FrdiBlse /1 Purification | Mass Measurement

# Method (Da.)
74 NH, A T™M = 400.1511
NN MM = 400.1512
Z~N

75 NF, A T™ = 346.1794
Nf \I N\) MM = 346.1799
o '\L\
0
d
76 NH, A TM = 360.1950
NS MM = 360.1953
Z N
o
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O 68NH2ATM = 400. 1511 NMM = 400.1507 N O F s 69NH2ATM3seMAR 18y

N>MVIWO 88261888 N O 93 WD 02/46189 31 MAR 2005

' PCT/

UV AE381

Exanpl eStructure of the Free BasePurificati onMass Measur enent
#Met hod(Da.) 70NH2ATM = 332. 1637 N N>MVE332.1641 O / 71NHZATM =

390. 1692 N Bahdyle

390sth@zfife of3he Free Base Purification | Mass Measurement
# Method (Da.)
77 NH, A TM = 360.1950
NN MM = 360.1941
L LD
N
o
78 NH, A T™ = 414.1667
NN, MM = 414.1670
i >
Z N
o
F3
75 NH, A TM = 452

NM [M+H]" = 453
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O O 72NHZATM = 346.1794 N N>MM = 346.1791 |, O 73NHZATIMAAR 7005

366. 1n4¥o2dd6Re9VM = 366. 1241 O ~ CI 94 WO 02/ 46189 3 lpdvidseMesst
PCTI USO1/ 46581 Exanpl eStructure of the Free BasePuri.ficationMass
Measur enent _#Met hod(Da.) 74NH2ATM = 400. 1511 N N>MM=400. 1512 N O

F 3 75H2ATMExadgl. (179 8tréctvtd of thHreel Bal¢ \ | Purification | Mass Measurement
# Method (Da.)
) NH, A TM = 360
NS N\> NM [M+H]" = 361
Z N
81 NH, A TM = 360
NS N\>__ NM [M+H]* = 361
o)
82 NH, A T™M = 374
| NS NM [M+H]" =
Z \/N\\, 375.2
o)
33 NH, B TM = 379.1281
N7 SSN MM = 379.1278
LD
N
LO\\
O
N
L
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N O 76NH2ATM = 360. 1950 N NMM = 360. 1953 N 95 WD 02/ iallam B MAR
2005WO0 05189501 [ 46581 Exanpl eStructure of the Free CT/US01/46581
BasePuri ficati onMass Measurenment #Method(Da.) 77NH2ATM= 360. 1950
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Method (Da.)
84 NH, B TM = 348.1586
NS MM = 348.1588
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Z N
LOL\
85 NH, B TM = 362.1743
NS N\> ' MM = 362.1736
N .
L(L\
L]
86 NH, B T™M = 362.1743
NS MM = 362.1748
i >
Z N
\‘0\\\.
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17 4 3w8chre of the Free Bage Purification | Mass Measurement
4 Method (Da.)
87 NH, B T™ =373.1539
hi = \> MM =373.1546
2N
| 0\
C
W
N
88 NH, B TM =373.1539
NN MM = 373.1543
| >
Z~N
LO
0]
=N

Examples 89 - 96
The compounds in the table below were prepared according to the synthetic
method of Reaction Scheme V above using the following general method.
2-(4-Amino-2-butyl-6,7,8,9-tetrahydro-lH—imidazo[4,5-c]quinolin-l—yl)ethanol
(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral
oil} and N,N-dimethylformamide (1 mL) were added. The vial was placed on a sonicator

for about 15 mimites at ambient temperature to allow the alkoxide to form. The halide

(1.2 eq) was added and the vial was placed back on the sonicator for about 15 minutes at
ambient temperature. The reaction mixture was énalyzed by LC/MS to confirm the
formation of the desired product. The reaction mixture was purified by semi-preparative
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the
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Exanpl eStructure of the Free BasePurificationMass Meaddiléhitefth
#Met Qaséddr1g9 84NH2BTM = 348. 1586 N NVM = 348. 1588 N @QT/US01/45581
85NH2BTM = 362. 1743 NWM = 362.1736 11 \--O 0 86NH2BTM = '
362.1743 N N MV362.1748 i N O / 1 98 WO 02/46189 3 1 MAR 2005

appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of
the desired product , which was confirmed by accurate mass and 'H NMR. The table
below shows the structure of the free base and the theoretical mass (TM) and the measured

mass (MM).
5
Example Structure of the Free Base Purification | Mass Measurement
# Method Da)
8% NH, B ™ = 412.2030
NN MM = 4122023
' = N>_\/\
0
Cl
90 NH, B TM = 392.2576
NN MM = 3922575
| _ N>__\/\
C
91 NH, B TM = 446.2293
N MM = 446.2287
l = Nh/\
o
CF,
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PCT/ USOl / 46581 Exanpl e Structure of the Free BasePuri ¥ il d4Ri 108

Mass Wlarusmeent #Met hod(Da.) 87NH2BTM = 373. 1539 NWM peBU8eidedd
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Exanpl es 89 - 96 The conpounds in the table bel ow were prepared
accor di ng { ExkigleSy N Hieidtite oPIRTTRBADT [PARKLA0n SRt
using the foll owi ng general nethod.
2- (4- Aminoj2-bfityl} 6,7, 8,9-tetrahydro-1 H i iviefhod] 4, 5- ] d[DamoI i n-[1
-yl) et hanol (&g O wWas §j_aced T a 2 oram{ G4 pmyis .uﬁh
hydride (1{2 eq of} 60% i *m ner al oil) and di nem;ﬂ%grzzg
(1 nm) vver¢ added. Thel*iw m&/\a_svpliced oh a soni c4tMM = 4462288
- N\\
0]
F3
93 NH, B T™ = 403.2372
NS MM = 403.2365
l N>_\/\
0
It
N
94 NH, B TM = 403.2372
NS MM = 4032370
O.
Q‘\N
95 NH, B TM = 434.3046
NTS N MM = 4343047
=
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for about 15 m nutes at anbient tenperature to allow %%%gﬁ
to fOM4%H2 halide 10 (1.2 eq) was added and the via

back on the sonicator for about 15 m nutes at anbient
tenperature. The reaction mxture was analyzed by LG/ M to
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3 1 MAR 2(U05 o4°CI USUIRAS58T appropri at ¢ fragiT onFTNE: 201t ne
and | yophiflized to pra |d the trifluorogacetate salt of t he

desired product, whi syg%red by |accurate #8211 N
The tabl el bel ow §h str re of jthe free Jase and the
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theoretical mass (T
e FreeBasePuri fi ¢ati onMass| Measur ement

Exanpl eSt rjuct ure ¢f
#Met hod(Dg.) 89NH2BTM=412. 203 N=01122023 N O |\ C 90NH2BTM|=
392. 2576 N NMM = 3922575 N 91N M = 446.2293 NfC N MM =
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Examples 97 - 100
The compounds in the table below were prepared according to the synthetic
5 method of Reaction Scheme ITI above using the following general method.

A 1 mL portion of a solution prepared by dissolving 0.5 g of 1-(4-amino-1H-
imidazo[4,5-c)quinolin-1-yl)propan-2-ol in N,N-dimethylformamide (20 mL) was added
to a2 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine (54 mg,
2 eq.) dissolved in N,N-dimethylformamide (1 mL) was added to the vial. The resulting

1¢ sturry was sonicated to dissolve the phenol. Diethyl azodicarboxylate (36 mg, 2 eq.) was
added neat. The reaction mixture was sonicated for about 30 minutes and then shaken
overnight at ambient temperature. The reaction mixture was purified by semi-preparative
HPLC using Method A, The compounds of Examples 99 and 100 were provided as the
trifluoroacetate salts The products were confirmed by accurate mass and 'HNMR. The
15 table below shows the structure of the free base and the theoretical mass (TM) and the

nominal mass (NM).

Example # Structure Mass Measurement
97 NH,
NS N\> TM =343
7 N NM[M-+H]" = 344
5 ~
o
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| N CF 9 100 WD 02/46189 3 1 MAR 1005 PCTI US01/ 465813 1 MAR 7005
Exanpwesi/46t®%ur e of the Free BasePurificati onVass MeaspCER0/46581

NMVet hod( Da.) 92NH2BTM = 446. 2293 NW = 446.2288 N. i \ F 9
93NH2BTM = 403.2372 N\ NVM = 403.2365 N | | N 94NH2BTM =
403. 2372 N MVExamilé#2370 N Structure Mass Measurement
98 NH,
NN TM = 384
7 N NM[M+H]" = 385

N
99 NH,
NS "'\> TM = 348
o Nk( NM[M+H]" = 349
0
O
/
100 NH,
NS N\> T™ = 430
7 N\\( NM[M+H]" =431
O

Examples 101 - 104
The compounds in the table below were prepared according to the synthetic
5 . method of Reaction Scheme IIT above using the following general method.

A 1 mL portion of a solution prepared by dissolving 0.5 g of 2-(4-amino-1H-
imidazo{4,5-c]quinolin-1-yl)-2-ethylethanol in N,N-dimethylformamide (20 mL) was
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine
(51 mg, 2 eq.) dissolved in N,N-dimethylformamide (1 mL) was added to the vial. Diethyl
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10 sl ur ray ambigniSemperainfchveight sAndlysis byHEP DO dmiidatedhat e rieaction was
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The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate
fractions were combined and lyophilized to provide the trifluoroacetate salt of the desired

10 product, which was confirmed by accurate mass and "H NMR. The table below shows the

stricture of the free base and the theoretical mass (TM) and the nominal mass (NM).

Example # Structure of the Free Base Mass Measurement
101 NH,
NS N\> TM = 398
/\% NM[M+H] = 399
0
N7\
gL
102 NH,
NN T™ =357
l = > +1
N .’ NM[M+H]" = 358
\)\\ ]
0




overni ght at anbient temperature. The reaction nixtur® W8 2005
puri fweb2dngiswem preparative

of Exanples 99 and 100 were provided as the

HPLC using Method A The_co
trifluorokE

ounds

301446581

salts The products were confirned by accurate mass and 1H NVR

The 15 tabl hegws—the—stryetureof the free base and the
t heoreti cal naigﬁagp?%ﬁ and STeRre pf the Bree Basec ( V) Masg Mpssusement
#Struct ureMass Mmasur gment ONHARZ N NTV =323 NNV vt~ —=—344—H
' 0102 02/ 46189 |3 1 2005 PCT/ US01/ 46581 Exanpl e
#St ruct ur eNass Measur gment NN = 384 98N Nt NM Ml +444 385
O N NHZ TM = 348 99N |NM \32\349 NM[M-+H]"! = 445
0
104 NH,
NN T™ =389
/\% NM[M-+HT"! = 390
0Q
NH
=\
Example 105
1-(2-Phenoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-amine
NH,
NN
LD
NK\
O
5 2-4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)ethanol (25 mg, 0.108 mmol) and

N,N-dimethylformamide (1 mL) were combined. Phencl (12 mg, 0.130 mmol) and
 triphenylphosphine (34 mg, 0.130 mmol) were added and the resulting slurry was

sonicated for about 1 minute. Diethyl azodicarboxylate (23 mg, 0.130 mmol) was added

and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by

10 LC-MS showed that a major amount of starting material remained. An additional
equivalent each of phenol, triphenylphosphine and diethyl azodicarboxylate were added.
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synthetic 5 method of Reaction Schene 111 above using the

foll owi ng general nmethod. A 1 nL portion of a solution prepared

by dissolving.0.5.g of 2-(4-aniho;l H .
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vial containing the phenol (2 egq.). Triphenyl phosphi 1 2
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azodi carboxyl ate (34 ngy, 2 eq.) was added neat. The resulting

sol fiti on was sonicated for abouxgmpled@es and then shaken
overni ght at amnhi fﬂ? ' folinldigthimat ed

t hat tge react Fgﬁﬁ%g&ﬁg?ﬁ%%rﬁyl %ﬁg%f[%n li\7\3&55 renmoved under
vacuum The resulting oil was di¥solved in 1 m, of
tetrahydrof uran containing tripheQylphospbine 5 (2-eq.). Diethyl
azodi carboxyl ate (2 eq.) was o@ ndat. The reaction mxture was
shaken at anbi ent terrperatur ower il ght Anal ysis by HPLC

i ndicated that the reaction C(F)’%#S;e. The reaction m xture
was purified by sem -preparative HPLC I?f Met hod B The

sem -prep HPLC fractions were analyzed b - APCl / M5 and t he
appropri ate |
2-(4-Amino-1H-imidazo[4,5-c]quinolin-1-y1)-2-ethylethanol (50 mg, 0.195 mmol)
and N,N-dimethylformamide (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and
10 triphenylphosphine (102 mg) were added followed by diethyl azedicarboxylate (67 mg,
0.390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS
showed product and a small amount of starting material. The solvent was removed and
the residue was purified by semi-preparative HPLC using Method A. Mass Measurement:
T™ = 332, NM[M+H]*! = 333.
15

Example 107
1-{(1R)-1-[(Prop-2-ynyloxy)methyl}propyl}-1 H-imidazo[4,5-c} guinolin-4-amine
NH,

Part A

20 Crude 4-chloro-3-nitroquinoline (413.8 g, 1 eq.) was dissolved in dichioromethane
{1.65L). The solution was heated to reflux and then filtered through a layer of Celite®
filter agent. The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1
eq.) was added in a single portion. The reaction mixture was stirred for 15 minutes.
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fractions were conbined and |yophi | 112(138 to gro;/i dﬁhit(r:fﬁ‘lmhgg 1805
trifl apesnt e salt of the desire pr oduct ,

C(r)lnfimd by accurate mass and 'H NVR The table bel ow ShENSOH#ise1
structure of the free base and the theoretical mass (TM and the

Veasur erant AOINPN RIS CASgbhalt S o iisopyin witia paaing
T T e it £, W, MG s
veasur encot DHEBRRREET e fap g sesin s wampizdse S0
389 NM Midllew precip@tfite was isolated by filtration, washed with very cold dichloromethane and
5 then sucked dry. The solid was slumried for 1 hour with cold 80/20 water/methanol (1 L),
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300
mL), and then sucked dry on the filter ovemight to provide 475 g of (2R)-2-{(3-
nitroquinolin-4-yl)amino]butan-1-ol, |
Part B

10 (2R)-2-[(3—Nitroquino]in—ll-y])amino]butan-1-01 (238 g), isopropanol (5 L) and
catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vesse] and
hydrogenated at 50 psi (3.5 Kg/om’) for 16 hours. The reaction mixture was filtered
through a layer of Celite® filter agent to remove the catalyst. The filtrate was
concentrated under reduced pressure to provide 208.3 g of (2R)-2-[(3-aminoquinolin-4-

15 yl)amino]butan-1-ol as an amber oil. The reaction was run a second time on the same
scale.

Part C
(ZR)-2-[(3-Amincquinolin-4-yl)aminoJbutan-1 -0} (416.0 g, 1 eq.) and
triethylorthoformate (1.2 L, 4 eq.) were coimbined and slowly heated to 145°C. Ethano)
20 was distilled off as it formed during the reaction. After ~500 mL of ethanol had been
distilled off, the reaction mixture was allowed to cool to 50°C under a nitrogen
atmosphere. Excess triethyLorthoformate was removed under reduced pressure to provide
crude (2R)-2-(1H-imidazo[4,5-c]quinolin-1-ylbutan-1-ol.
Part D
25 A mixture of (2R)-2-(1 H-imidazo[4,5-c]quinolin-1 -yl)butan-1-o0] (434.3 g) and
acetic anhydride (1.2 L) was slowly heated over a period of about 2 hours to 100°C. The
reaction mixture was allowed to cool to ambient temperature overnight. Methanol (2.5 L)
was added and the reaction mixture exothermed to produce a vigoroﬁs reflux. The
| reaction mixture was heated at reflux for an additiona] 2 hours, coocied to ambient
30 temperature and then concentrated under reduced pressure. The residue was diluted with
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC
(20% methanot in ethy] acetate) showed two products and no starting material, The oil
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1- [(1 pm%%wwas%ﬁeggﬁ"a%PE’."FﬁS‘&EQz‘H&W%“%ﬁ“qu. A iried in;a yacunm ov

N 2- (&veﬁﬁ%lﬂ@t baicitoprbR e (ZR)2- ClFnbiidado 4)5-ElquinpliR1 efbytyb sdetuteods a
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Part E

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single
portion to a solution of (2R)-2-(1H-imidazo[4,5-c]quinolin-1-yD)butyl acetate (194.0 g, 1
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3

15 hours and then concentrated under reduced pressure. The residue was diluted with water
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature
overnight. The resulting precipitate was isolated by filtration, washed with water (2 X 200
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide
145.5 g of (2R)-2-(1 H-imidazo[4,5-c]quinolin-1-yl)butan-1-ol as a solid.

20 Part F

(2R)-2-(1 H-Imidazo[4,5-c]quinolin-1-yl)butan-1-0l (19 g, 78.8 mmol) was added
1o a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL),
benzylttrimethyl ammonium chloride (0.73 g), and propargyl bromide (11.4 mL, 102
mmot). The reaction mixture was allowed to stir at ambient temperature overnight. The

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was
extracted multiple times with dichloromethane. The organic fractions were combined,
washed with water, dried over magnesium sulfate, filtered and then concentrated under

- reduced pressure. The residue was purified by column chromatography eluting with ethyl
acetate to provide 20.9 g of 1-{(1R)-1-{(prop-2-ynyloxy)methyl]propyl}-1H-imidazo[4,5-

30 c]quinoline as a brown liquid.
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sonicated for 1 hour. Analysis by LCMS showed product and a
smal | amount of starting material. The solvent was renoved and
the resiPateGwas purified by sem preparative HPLC using Met hod A

Ma Me ™M = 332, 15 Ex 107

L LR 1oL PrOHomPa R b (1 bl 7oA Wb o, L) nol
4- DriRPfebm el {2

?413a3r3n S?Tﬂegk?\%é‘s di sso?\ﬁg%ugﬁgﬁl orogrr%tg%z thf@ggbuﬂ‘iﬁ.é iﬁon

sol ut i onmiEe Maspliqweddo warm toambient tereneratyre ¢ Eh@nrosﬂqsmfghc rsadtion evas

cti rri gt '?%’y AR p9a it oo 467 Yool B 75

si ngl e pwereiadded. Wken thercaction wnsxompletewasraswmédnthcsodﬂ:ﬁhiuarhmas

(R () - SEAgeRes el oMYl o v Sctips e

whi | e nacombined, d:gedtdver magmmmmlfm, fitferddhand m«:bmoeﬁmd(ﬁnﬂeereb@deaw
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-300. A cmmhblm-m—enﬂmstaamwm witch salidifledyverhibhe at i on, washed

W th ver¥rggl d di chl oronet bane and 5 then sucked dry. The solid
was slurt? for 1 hour with cold 80/20 water/nethanol (1 L),

i sol ated by fTﬁdhloaéacem:sm@msl(wﬁﬁiL}:@madn@d wile e et Bf HET Y
)col d met hanal ,.and t hen sucked dmz) on the filter

over ni ghtatd F%GAP?S a’@h)@f‘m’é dighloparpetimne (300 After 1 hour analysis by

t I
iy 1| TR i syt et o

i s opafé) wasadded.gAffer 1 hour the reaction mixture was concentrated under reduced
pressure to provide 2,2,2-trichloro-N-(1-{(1R)-1-[(2-propynyloxy)methyl]propyl}-1H-
imidazo[4,5-c]quinolin-4-yl)acetamide as a yellow solid.

Part 1

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under
reduced pressure. The residue was pliﬁﬁed by column chromatography eluting with 80/20
dichloromethane/methanol to provide a solid. The solid was washed with diethyl ether,
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g
25 of 1-{(1R)}-1-{(prop-2-ynyloxy)methyl]propyl}-1 H-imidazo[4,5-c]quinclin-4-amine as a
crystalline solid.
'H-NMR (300 MHz, DMSO-d6) 8 8.37 (s, 1 H), 8.19 (d, J=8.3 Hz, 1 H), 7.65 (dd, J=8.3,
1.5 Hz, 1 H), 7.44 (br t, I=7.6 Hz, 1 H), 7.25 (br t, J=7.6 Hz, 1 H), 6.65 (5, 2 H), 5.23 (m, 1
| H), 4.17 (4, J=2.0 Hz, 2 H), 3.90-4.10 (m, 2 H), 3.46 (t, }=2.4 Hz, 1 H), 2.07 (m, 2 H),
30 0.88 (t,J=7.3 Hz, 3 H).
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vigorous reflux. The reaction m xture was heated at reflux for
an gdditional 2 hours, cooled to anbient 30 tenperature and then
concentrated under reduced pressure. The residue was diluted with
wat er anfartfen made basic w th sodium bicarbonate. Analysis of

e £ Pl AR g Sl e

two products and no starting nater 89 3

1 MAR 100sdazpisri-cigpinolisdaming - #a. d 2Smemol) ardandydipps Ndbt ate.  The
Or 92Nt ¢ iRyl HRRaMAR Wréte B Bined Sid FiEh RR4RA to HBE! Tibety1

sul f at e, and "then’ concentrated under reduced pressure to
pr o de 8%&bGnatg)(30¥8 @ 18 &gnmieip waF kdded nBbereactionvwas nuomitbied &yl ThCtand
acetic a ri , Qg@{ X r.
The reacp? %ﬁ rﬁﬁ% %}' 891’5\/\21'15“%?#38%5&? 5. C60 (lt%%aargwgédgﬁt err%)%?‘gt%&re
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed

with water, washed with brine, dried over magnesium sulfate, filtered and then
concentrated under reduced pressure to provide N,N~(bis benzyloxycarbonyl)-1-{(1R)-1-
15 [(prop-2-ynyloxy)methyl]propyl} -1 H-imidazo[4,5-c]quinolin-4-amine as a light brown
oil. The oil was washed with hexane to remove excess dibenzyl dicarbonate.
Part B
N,N-(Bis benzyloxycarbonyl)-1-{(1R)-1 -[(prop-2-ynyloxy)methyl]propyl} -1H-
imidazo[4,5-c]quinolin-4-amine (1.91 g, 3.4 mmol), anhydrous acetonitrile (30 mL) and
20 triethylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper (I)
iodide (0.026 g), dichlorobis(triphenylphosphine)palladium(IT) (0.048 g) and iodobenzene
© (0.40 mL, 3.7 mmol) were added. The reaction was complete in 0.5 hour. The reaction
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a
25 brown liquid. This material was purified by column chromatography eluting with
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5 overni ght and then concentrated under reduced press?uﬂé’lAR 1603

Anal web 926189 he residue by TLC showed a single produGcspey e
residue was diluted with water (1 L), made basic (pH é%c W?/ﬁ(,s-ﬁ?

saturated sodi um bi carbonate sol ution and then stirred for 1

h Th t | t

washed w eR uap S so iRt Aol SR Dl of s b Rt vame
60C to pruxtigef (eR) amicﬁbbnzym;mb@nmﬁrgm)gmuur(aﬂt)ﬁ-{[e%‘bhﬂtggdﬁ- f
acetate wn ar, 0 nmet hoxi de o]
25%in ngﬁ@’f!lr\?mg‘f?}f’@ B;“&E?%é%ﬁ portion to ag

sol uti onPaft C(2R) - 2- (1H-i m dazol[ 4, 5- c] qui noI | n- I yl )butyl acetate
Sii Y ed at anbieen Ll PR SomdrtE (5 Romrbaiant Hedum metoxde:
concent r g eehLLTASY, ik aRtEa6) MefSihribhed TAGef RNk ﬁs@ywmﬂmwédﬁ ,

wat er (ghaLﬂ eutrallzedgeuH 6-7) with acetic acid and then
stirred aghin Was cemp “64%%1“@?““ Wpﬁem}cegtmtqq hger feduced

Pr eci pi t pteBsufd STHe $6MuRfag $ilWas fphkitic Ry é’l’@ﬁﬂg
200 m_)is air dried ongt he filter. as’nd t hen drled |1§'a vacuum oven

over ni ghfnegpmg@@dxp orpmsthage to pravide a glaggy solid. This material was dried under high
2R)p 2-

bart P (S B N R e T RO T hnioh-

78.8 rrgoE)ynwa@wm}pm%whuﬁmdm[«ﬁc]mhmmpmpd6351*’24l m_ gf

09 [ r i de

£ SRRl Bt 0 DK 4 RSN RV U 2

reactl on’lmlxt%HﬁG aeeMd)1scded to stir at anbi ent terrper ature
over ni ght

11 t di | ut
o oo IR (b MR USO-GhE A eor D, ﬁ'r;.ac‘iéﬁoa%@lr@xm@de&as
| | t L 1, 1
T bS PG IR .0 (e, Ha?gﬁm’eq IS TRECRSHNYE Gf 431618, YRS 8.61

filtered@AdD: hithiediDetdl & aduhasn. Zor(mdznblm XY (s 2e 0.90 (te)=7.3 He,
resi due as, purified by colum chromatography eluting with ethyl
acetate to ‘provide 20.9 g of

1-{(1R) - IRK@?)éﬁﬁﬁsyﬁyﬂ&éj)lm Wy0Q,365ew! } - 1H i mi dazo[ 4, 5- 30
g@rbgg;yggg,@ﬁsﬁca e R i 3707588 1a 3od 1 B 200°

Example 109
1-{(1R)-1-[(3-Phenylpropoxy)methyl]jpropyl}-1H-imidazo[4,5-c]quinolin-4-amine
NH,

25 Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was
added to a solution of material from Example 108 Part B (1.3 g) in methanol (~20 mL).
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Part G 3- Chl or oper oxybenzoic acid (15.0 g of 57-86% HAMMJIIBI to

a chiwoersr®) nixture of the material from Part F andcimismaésss m
(250 nL). After 0.5 hour the reaction mxture was allowed to
warm to anbi ent tenperature. The progress of the reaction was 5

moni t or efhYixhlEwaltly &W&t@b?@ﬂb Sﬁ%&hzaa d%il horw].e'ﬁh% Jﬁ%cﬁon mixture

3-chl or oper oxybenzoi'c acid

react i omwetizltem;htplreneve the ¢ tatpiwal censdntaiedinggr mdm;ﬂeressure-
The Aol el Akl n AT R Sriioblof AttnGR 256 md

organi ¢ ons Viere nesr am'su e,
f ilter eohlemdohieﬁnne itle @i el The i rwas exdiveated wqﬂrme&yrethermopmrde de

¢] o6 noi h@w‘%@w@dﬁ%@%ﬁéﬂ?’ﬁ%ﬁ%ﬁc MG over ni ont

Part H T ﬁﬁﬁeﬂilpﬁ)?ﬂ AREiiddzd[d, 5 e 1qhinoli¥ed-aniiatoAb AN IR WFEllki
I a

a mxture o the "mater m Part G and anhydr ous
di chl or owlifampe 11SHP°GL) . After 1 hour analysis by TLC indicated

that t heasaags icambulfiss SPE,AANRO KO, POTABLS, 60, 9N, 2USRC Foitha: 4C,

i socyanate (2 15 ml) was ter 1 hour the reaction mxture
was concéhgd; 7. LifideN, Meiduced pressure to provide

2 g2 YENBE B St o0 BN L P
Sodi um nla‘.?lmr.g(l &8, 1.59 (b 1,71, mezzﬁv;; g ns-rrenr(m;eH), amﬁsrbadr,ded StHx, 2 H), 6.62
T B Do n Tl LT S LB 0P P8 T

stirred qurey(@tzH)Tbeggueﬁqgm3mxture was concentrated under
reduced ﬁiessure fied by colum

chromat o Q@F) 3é§%t3|1%1%9t W2§01’32§» 1259’0'4§p§ilbrret hane/ met hanol to
pr opsi de ﬁﬁxgée Sﬂ? clm&akéﬁzmaq%@mm fduli By4.2 fdd0er .

recrystal rom t ol uene and dried’in an oven at 60C
overnight to provide 9.77 g 25 of
1-{(1R) - 1-[ (prop- 2-ynyl oxy) net hyl ] propyl } -1 H i m dazol[ 4, 5- c] qui nol

in-4-amne as a crystalline s 300 MHz, DVMBSO-d6) S
8.37 (s, 1H) 819(d J83 a%pﬁfw‘%wgki(dd J=8. 3, 15Hz,

1 H, 7.R&t@b 1=7.6 Hz, 7.25 brtJ76Hz H)
(23 ) E“f?‘%STg“f 45 ﬂ}%d %uaﬁ%% et Gyhond Mool
(t,J=7. 3Ic’m,d8j-i)rer_e added to a solution of 2 4-d10h10r0—3-mtr0qumolme (24.3 g, 0.1 mole) in
dichloromethane (250 mL). The reaction mixture was refluxed until analysis by TLC
showed no change. The reaction mixture was evaporated to dryness. The solid yellow-
brown residue was crushed and then extracted repeatedly with hexane containing a small
25 amount of dichloromethane in order to remove the starting quinoline. The residue was
then recrystallized from isopropanol to provide 19.0 g of R-3-[(2-chloro-3-nitroquinolin-4-
yl)amino}-2-methylpropan-1-ol as a yellow solid. A sample (500 mg) was recrystallized
from isopropanol to provide a yellow crystalline solid, m.p. 174-176°C.
- PartB
30 R-3-[(2-Chloro-3-nitroquinolin-4-yl)amino}-2-methylpropan-1-ol (10 g, 33.8
mmol), isopropanol (350 mL) and catalyst (~1 g of 5% platinum on carbon) were
combined and then hydrogenated on a Parr apparatus at 50 psi (3.5 Kg/om®) initial
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conpl et

109 WO 02/ 46189 31 MAR 2005 PCT/USO /46581 Exanpl e 198 MAR 7005

1- ( (Wi o2lesido( 3- Phenyl prop- 2-ynyl ) oxy] met hyl ) propyl )
1H i m dazo[4,5-c]Jquinolin-4-amne NHz N5 Part A Undlé?TlgSOIl46581
ni trogen at nospher e 1-{(1R) - 1-[ (prop-2-ynyl oxy) net hyl ] propyl }- 1H

- 4-ani .80 g, 1. | d anhydr ous
NN e S, ek e et ol st therapsbm st s iersd
40C. Di He rm)dveﬂﬁodtat;at tirhea?glrfacté &aggvag%rﬁicb:a u%?e{iﬁ@ﬂule%ﬁéssﬁféqﬁrﬂzéow-ﬁge
t n er ours no
Ut benzy R R s 2 £hiprodino iR iamin) e
went to scempl(HL0 AL, 61T$1ﬁnﬂcﬂ)aﬁ£d &¥dedMo’the brfd %Mpﬁmx}

ace%ate washed wth water, washed w th brlne dried

maghesi URICAER vag ebseryed.  Theggsulting solusian washrated onatstegm bratte for 20 thirpta
pr essur nfi meammdﬁuh\w:& Rh&alRfBA: l&#%ﬁ\&&ﬁfd@ogx?esflu%é Bﬁ%} cted

[ (prop-2- oxy) net hyl ] propyl }-1 azo nol’ am ne
as a ||gH%/> é‘b’ zaﬂ’o emwwmbmtumummmmmmemm

géﬁgilsoxycargﬁnyﬁ 1-i 5 %B&;p?cfs'f;?prop %Iﬂ I%ISB'(I) %W)“ﬂp‘c?ﬂp’ll} -1H
i m dazo [agetstebtxane, nsslated by Gltiatien, (hslizd \ngth eﬂ:ylladtmé/hexaﬁaﬁt)di&;ﬁimged to

oo Cor 2R e T gy
g), di chieBowlinsthd. i phenyl phosphi ne) pal | adi un(11) (0.048 g) and

iodoben?eaﬂ% (0.40 m, 3.7 mml) were added. The reaction was
N 0.5 hour. The reaction mxture was dil uted W|th

et hyl acet at R,B-{A@&h&d—l\ﬂ QMBI 4, 5-c) ddamiRRd -3 -thelfyl G;Hrﬁpandf-b g

magnesi um sul f Jtered gl n_concentrate nder reduce

pressur e““l'f:'fsg151 @9?%" P’G\% MPHS Ye)rmets cambined and them hentadiin g ed

by 1sol u rﬁbcbﬂﬂfnﬁiﬁ-‘l S®CATRY coitbihérihs\filbWed to cool to ambient temperature. Excess
methanolic potassium hydroxide was added to the reaction mixture which was then
concentrated under reduced pressure to decrease the volume. Water was added and then
concentration was continued until a solid formed. The solid was isolated by filtration,
washed with water and then dried to provide a near white solid. This material was

20 recrystall_ized from methanol/dichloromethane to provide R 3-(4-amino-1H-imidazo[4,5-

clquinolin-1-yl)-2-methylpropan-1-o} as colorless solid, m.p. 258-261°C. Analysis:
Calculated for C14Hi6N4O: %C, 65.61, %H, 6.29; %N, 21.86; Found: %C, 65.50, %H, 6.3,
%N, 21.7.
PartD

.25 The compounds in the table below were prepared according to the synthetic
method of Reaction Scheme I above using the following general method.
R 3-(4-Amino-1H-imidazo[4,5-c]quinolin-1-y1)-2-methylpropan-1-ol (25 mg) was
placed ina 2 dram (7.4 mL) vial. Soditmn hydride (1.2 equivalents of 60% in mineral oil)
and N,N-dimethylformamide (1 mL) were added. The vial was placed on a sonicator for
30 about 15 minutes at 50°C to allow the alkoxide to form. The halide (1.2 equivalents) was
added and the vial was placed back on the sonicator for about 2 hours at 50°C. The
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product.
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110 3 1 MAR 2005 WO 02/46189 PCTI USOL/ 46581 39. 5/ 59. A MMt 6)I
acetwoai2hiexane/ tri et hyl anmine to provide 2.1 g of an oPCIT/UPAE4a581
was a mxture of nmono and di benzyl oxycar bonyl protected

1- ((1R) - 1-{[ ( 3- phenyl pr op- 2-

ynyl ) oxstheesabidg pixoyt ):vaibhﬂﬂw@&ahﬂpfépﬂ}uw HIRILC. nThesemirprep HPIRAr t

C5 Apartion of th el fromPart B (0.8 . et hanol
Sodi un HRER e axabyzeh LGRS hndbe EprbpSs BhsicRD e qambined nd

After 16ydpaitzed ﬁﬂ%ﬁ&é fhe Riftubtdacktive sapéBtle désied podfct] WHEK wadconfifmed
conpl ete. "The reaction m xture was concentrated under reduced

pr essur &y agzate mess andn NMR. The tablerhelaweshomss theostaptye

el uting mH%t M&gﬁﬁgﬁ e to provide a gl assy
soI?d %%&Wg?cﬁ‘l @;’g%n ed under high 10 vacuum at anbi ent

tenperature overm ght to provide 0.3 g of

B

1- ((1R) - 1+3—pheny TP
2-ynyl ) oxy] %FW& Y%WG R‘W‘TE{%E?%‘*[ 4, 5?%11‘%cl,?lil%| ihrfll?%-%m ne, enrﬁ D.
63-67C. Anal gsi st . Cal cul'ated for C23H22Néthod®C| 74. 5TDays,

5.99; oA\, |15.12: =Y DAY e 74_18: 4 610-—239 . h

(300 Mz, ovEs ael s”§“'kbw(v’s_, | H), 8.2h (dAJ=8. (= 371.47467 64
(dd, J=8.%, 15 1{2 ”\ , 7.43 (br t, J=7.6 , MM=371.1749 :
7.25-7.40\(m 5H)| 7.  I=Eatzl | H), 6/61 (s, 2 H),

5.26 (m 1 H), 4.41 3.95-4.20 (m 2 H,} 2.10 (m 2 H),
0.90 (t, J=7.3 Hz| 3 IR ry 3306, B171, 1634, 1526, 1100,
755 cmt HRMS (El'} Calcul ated for C23H2RNAO (M 370. 1794, found
370.1798. |20 Exanple 109 1-{{(lR)-|
- [ ( 3- Phenyl pr opoxy) net hyl ] pro
}-1H i m ddzo[ 4, 5- ¢] qui nol i n-4- ne NH2 IN 25 Under a nitrogen
at nospher g pal | adifum hydr oxi de (0.\\]@ g pf 20% on |car bon) was
added to g solution of nmaterial from Exanple 108 {Part B (1.3 d)
in methangl (1120 nL). 1% Chiral A T™ = 402.2420

NF I "\> MM = 402.2413

N 0
H

112 A TM = 380.1404

Chiral
MM = 380.1402
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WO 02/ 46189 3 1 MAR 2005 PCT/USOL/ 46581 The mi xt ure $AMAR 2005
hydr agewsiagde at 50 psi (3.5 Kg/cn?) for 3.5 hours. Thepdyeadnjses1
m xture was filtered to renove the catalyst. The filtrate was
concentrated under reduced pressure. The residue was purified by
col utm chr omat ogr aphy el uti ng ""'t}f}m%ﬁﬁ% get hanol in

di chl oronet hane to provide an oil e ol was triturated with

di et hyl ether to priBeemloxyBnetoyl]-tHimidero[d&s]qundlinc4dmined dri ed
to provide 0.4 g of 1-{(1R)-1- [(?NH

phenyl propoxy) net hyl ] propyl } - 1H-iim*dazo[ 4, 5- ¢] qui nol i n- 4- ani ne as
a white crystalline solid, mpl‘_b'-“\ZOC Anal ysi s: Cal cul ated
for C73H26NAC. 9%C, 73.77; 9%, 07 , 14.96. Found: %, 73.68;
oH, 7.17; 9N, 14.72. 10 'H N Olu—iz DIVSOdG) 58.39 (s, 1
H),822(d J=7.8 Hz, 1 H), g5 (dd,9?J=8.3, 1.0 Hz, 1 H), 7.44
(br t, 3=7.7 Hz, 1M 705730(m 4H), R 9 (br d, 3=6.8 Hz, 2
H, 6.62 (s, 2H) 5,20 (m IH), 3.88 (2 H), 3.36 (m 2H),
2.37 (brt, J=7.6 Hz, 2 H, 2.08 (m 2 H, 1.63 (m 2 H), 0.89
(t J=7.3 Hz, 3H) IR (KBr) 3458, 3109 1639, 1528, 1392, 1250, 760

1 15 HRVB ! .
374, 2104 Exanp‘%ns 110 -(@Iﬁg {;}@M%W%%g&?%ﬁ?ﬁé&%%,émw
R- 3-am numﬂam@t,ﬁw]qpmgbnrﬁamm (2(0ady 408 nBmdl) nﬁﬂ,N-thtneﬂwﬂibdm@mMer'ch

ot oA e okl SR A

3V ef | uxedbafint Bénzalrtziilqremethb})ectiﬂ'dzu 5 aﬁo\_tl_\ﬁd nﬁmal):hmled T'Itlleebxlé@cﬁﬁh mfiture
t f
st due. VECeHRER B ARG Eroprap e Tor el Bipnd s bebies 9 frtemanaiR el hour
conli ni Agprecigtar! wasdbol@edbifitu@fior i THe i AORhS @NAed mﬂ@indﬁf artdn oil
T0ys A R e e et 4 s gy st

'R-3-[(2- ebhied- ﬁmmhfeﬁaum%mrﬁwmwﬂehmgah 1?ac9E{eft¥5 gP
as a yellow solid. A sanple 500;@ was recrystallize from

i sopr opafi@f CQOEPdﬁF‘S%P&’élmtaVé‘FﬂSéW] filiratione T@B iltepte pagrongenirated gmler
Part B reduced pressure. The resulting residue was slurried twice with ethyl acetate and then

15 combined with the precipitate to provide 0.8 g of solid. This solid was recrystallized from
ethanol (~5 mL) to provide 0.6 g of 1-[(benzyloxy)methyl]-1H-imidazo[4,5-c]quinolin4-
amine, m.p. 168-172°C.

Analysis: Calculated for CygH;gN4O: %C, 71.0; %H, 5.3; %N, 18.4; Found: %C, 70.9;
%H, 5,3; %N, 18.4.
b20
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30 R-3-[(2-Chloro-3-nitroquinolin4-yl)am no]-2-met hyl i HRADE- ol
(10 wo 3R&6fke ™Mol ), isopropanol (350 nlL) and cat al yst p€TAISEI/4EE85%
pl ati num on carbon) were conbined and then hydrogenated on a
Parr apparatus at 50 psi (3.5 Kg/cnR) initial 112 3 1 MAR 2005

WO 02/ 46189 PCTIUSO /46581 hydrogen it ¢spure. \Wen hydrogen

upt ake had ceased, the reaction mxture was filtered to renove

t he cat aly@+{3-[#{Pirh¢thylamine)phersylpvoppxy Jathyl)- WihtedazobtSreladinolindamine
to provide crude N
R- 3-[ (3- am no- 2- chl or oqui nol i n- 4-
D et hoxynet hyl acetate (10.0 niy
crude internedi ate and a strong
The resulting solution was hea
and then diluted with water andtk=# um hydroxi de. The resulting
oil was extracted into ethyl acetatey The extracts were

conbi ned, dried over nagnesium sul fa e and then concentrated
under reduced pressure. The resultingy)solid was slurried with
ethyl acetate/ hexane, isolated by fi{tration, washed with ethyl
acet at e/ hexane and then dried to 10 prjowde 6.0 g of R
3-(4-chloro-1Himdazo[4,5-c]quinolin | ) - 2- met hyl propan-1 - ol

as a yellowtan solid. Part CR
3-(4-Chloro-1 Himdazo[ 4, 5-c] qui nol i n- 1-),”7- 2- met hyl propan-1 - ol
(1.0 g, 3.6 nmmol) and nethanolic ammonia (30 nL of -15% were
conbi nedpagnid t hen heated in a 15 steel bonb at 150C. The

| | owed | Ex
ot Ranol 1 o pOVaRAPE P reshod ot Budmele e B NG (he ot oA PPl
whi ch wag. (b heehynyRAGRE gastfﬁﬂmaﬁapr 5-EREMERELARRRSHLS g | B SiRGIopasRR

t he vol ume. "Wat'er was ded and concentration was conti nued
until a weftediwith friedh-N;Ndimsthylagiling §1 4@@5@&9@@99 at 70 1G- afhegpaction was

R T T
to provi 'daef{33) (sdmmh&d’uquddds sadivia bivpdbopiate (3x), brine (3x), dried with anhydrous
L8, ol G A R SRR 3R el st
6.29; Y\wasgurfifed byhiftahiatdgaphd bvdrGilic el (98/3 dichitdmettiané/meitaindl)
provide 0.883 g of tert-butyl 1-[2-({3-[4-(dimethylamino)phenyl]prop-2-ynyl} oxy)ethyl]-
1H—imidaz.6[4,5 -c]Jquinolin-4-ylcarbamate as a brown solid.
MS (CI) for C33HagNsO5 m/z 586 (MH"), 486, 386, 229
15 Part B
Using the general method of Example 12 Part B, fert-butyl 1-[2-({3-[4-
(dimethylamino)phenyliprop-2-ynyl} oxy)ethyl}-1H-imidazo[4,5-clquinolin-4-ylcarbamate
(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of tert-butyl 1.(2-{3-[4-
(dimethylamino)phenyl]propoxy} ethyl)-1H-imidazo[4,5-c]quinolin-4-ylcarbamate as a

'I-") am no] - 2- net hyl propan-1-ol .
5 nmol ) was added to the

f 5 reaction was observed.
r(? steam bath for 20 m nutes

on

20  brown solid.
MS (CI) for Cs3HuaNsOs m/z 590 (MH"), 490, 390, 229
Part C
Using the general method of Example 12 Part C, tert-butyl 1-(2-{3-[4-
(dimethylamino)phenyljpropoxy} ethyl)-1H-imidazo[4,5-c]quinolin—4-ylcarbamate (0.783
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25 The conpounds in the table bel ow were prepared accidMiiglido
the symohedige nethod of Reaction Scheme | above usi NGefN§so1/46s81
foll owi ng general nethod. R

3-(4-Am no-| Himdazo[ 4, 5-e] qui nolin-1-yl)-2-net hyI propan- 1- 01( 25

Mg) Vas gl 3eHmbl) wis fe %nﬂlrc{}&c dr'd

equi val en’ltols of 60/0 n %Ql{ﬁg?}g% ol eﬂddﬂmlglgﬂfet h ? ﬁf“%é“%llwas
) wer etriyraisd twivp with iethiyl ether tp proveld 0i34® S0AR-daér for 30 about
15 m nut hal i de (1.2
equi val emﬁgﬁs’lﬁ Z‘%&@%‘ @Wﬁﬁfgﬁ‘%@?@?’gﬁ@wk YR he

soni cat o(triﬂmroabtmt)lslslam]ﬁis salid,iﬂ@ 13Thegeg.eaction m xture was
anal zed LC/ rmation of the desired

o ot APl B Cn BN RHCH B 40, G4 81 585 6 223948, 12.30.
react i onFoindt WO 548, %H] 4.51:84Nby2 3em - preparative HPLC. The

sem -prep HPLC fractions were anal yzed by LC-APCI/MS and the

appr opr i 28 NME G00iMHz, INMEO-dshdBi0AIe 1hei 2 I‘Dy&ﬁ?l(sl, i IR .3®(dpd &V7i 3Kz, 1

the trif $9@sf 2 t ¢t
confi rrre%lyo{:)y a?f:u?gip 7%g’n%98€<m?q’h7ggﬂgg G%g%bm%(dt%e
struct ur ésdiz,?ﬁlﬁ,ffﬁ(b@n t?d§h4§ﬂdt5—t4rﬂ32t}he3)833(um# ORED, A TN, Janslo, 2

thgePUI‘I ‘catl m%asur en‘eze]?)t i#m {Dg?é;sfﬁgﬁaZATM =

371. 1746 MS{KM) ﬁreﬁﬂzﬂmﬂﬂﬁﬂiﬂi’hﬂ2® 111""= Chiral ATM =
402. 2420 MM 402. 2413 N O
Example 115
1-(2-{[(2E)-3-Phenylprop-2-enylJoxy} ethy)-1 H-imidazo[4,5-c]quinolin-4-amine
NH,

S

-

o)

15
Part A

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution
of anhydrous dimethylformamide (10 mL) and 2-(1 H-imidazo[4,5-c]quinolin-1-yl)ethanol

20 (0.902 g, 4.23 mmol) was added to the flask and heated to 60 °C for 20 minutes. By
syringe citmamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was
- judged complete at 50 minutes with ~80% conversion to desired product. The volatiles
were removed under reduced pressure and the resulting oil partitioned between
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the
25 organic fractions were combined, dried with anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The resnlting glassy solid was purified by
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1-[ (Benzyl oxy) met hyl ] - 1Hi m dazo[ 4, 5-c] qui nol i n-4-amne NH2 5
Sodi um hydride (0.48 g of 60% 11.9 nmol) was added to a
suspenstlasmatogiaphy bver ditiz gel (85/8 Highlorumhdtitné/neethanel) 623 Grig) in Yatudm

nmol ) in- N, N-di net hyl fornmam de, .- The reactjon m xture s stirred
at anbi é\‘ﬂﬂaﬁéﬂﬁ@f%{?ﬂ@“ﬁ# Provide 0:652 g of Ir(ﬁédﬁ&éh'g}ﬂhéﬂdl’rﬁ%h i ce

bath. B Ptk o8 58 itk et | ) was added.
The reag@ﬁ%’%ymre was [g{sgkﬁégﬁﬁg?%%ﬁtsgltl%erature for 2
hours aMs$ ((TpforiGedH i 0om/z330(MER),234h for 1 hour. 10 A

preci pi g‘ﬁﬁ was isolated by filtration. The filtrate was dil uted
w th wa and an oil separated. The oil was seeded with the

preci pi Itat edua'iﬂgiﬂd;_ g%ﬁekad Pméthed ?flfﬁm !ermyarslBJ iﬂ-w-biﬁgayhpﬁql.-z_l-_ghi S
mat eri a was sl urrie 1 re X1 cet at - e
et ur cenylasy Rk b Ameao g cinate &6 e i el s Srlba | o
The fil bfAidR 0/6Bg 6onee g(mls?ﬁheﬂﬂﬁﬂfpz#@*ﬂ%ﬁ?}iﬂ@ﬂ)e%ﬁmme-

resul ti n]%mrpes_i due wa urried twice with ethyl, aggéjate ang t hen
15 conbilutnolipeNraxiden /The rgsnitiag brovm s9lid yiag used vathgutfurthes pugficaign.

sol4d Wg,gntecrystal lized from ethanol (-5 nL) to provide 0.6 g -
of 1-[(benzyl oxy)nmethyl]-1Himn dazo[4, 5-c)quinolin-4- am ne, mp.
168- 172C. Anal spyndbotiom Haskaas dhargad withpatghan 1-@@[(2F) 3 phemgprops 23

W, 18. 4 SR £ Brs HfquiBoti- SbxibB 67 29 SBlAmYR) 02/ 46189

dichloromethane (15 ml) and aqueous ammonium hydroxide (27%, 7 mL) at ambient

temperature. p-Toluenesulfonyl chloride (0.415 g, 2.18 mmol) was added in several

15 portions as a solid and the resuliing solution stirred. After 20 minutes the reaction was
judged complete; the solution was partitioned between aqueoué and organic and extracted
with dichloromethane (3x). The organic layers were combined, extracted with 5%
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1-
(2-{[(2E)-3-phenylprop-2-enyljoxy} ethyl)-1 H-imidazo[4,5-c]quinolin-4-amine as a white
fluffy solid, m.p. 183.7-184.3°C.
Analysis. Calculated for CyHyN4O: %C, 73.23; %H, 5.85; %N, 16.27. Found: %C,
73.11; %H, 5.81; %N, 16.10

25 "H NMR (300 MHz, DMSO-dg) 8 8.19 (5,1 H), 8.12 (4, F=7.3Hz, 1 H), 7.62(d,J = 8.3
Hz, 1 H), 7.43 (t, T = 8.3 Hz, 1 H), 7.19-7.31 (m, 6 H), 6.61 (s, 2 H), 6.33 (4, ] = 15.6 Hz,
1H),6.17(dt,J=16.0,52Hz, 1 H),4.84 (t,J=4.9,2H),4.07 (4, J=3.9,2H),391 (t,J
=5.4,2 H) ‘
MS (CI) for Ca;HyoN4O m/z 345 (MHY), 270, 229

30
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Exanpl e 114 1-(2-{3-[4-(Di net hyl ani no) phenyl ] pr opoxy} dt\pi 3005
1H i MWVOL2HPBIS-c] qui nol i n-4-amine NHZ N Part A 5 Usi ngcTAuso1/46581
general nethod of Exanple 12 Part A, N, N-(bis tert

but oxycar bonyl )-1- .

[ 2- (2- propynyl oxy) et hyI ]-1H i m da 1®11¢ qui nol i n-4-amine (2.5
g, 5.36 mml) was %’E Xmeég 0- N, N-di net hyl aniline (1.46
g, 5.89 rmml) at 70 & 2opw2d(d B‘anmgop}m@@aybﬁwﬁl-ete at 30

m nutes. The sol ution was Grikid@shaihy {ate, washed with
wat er (3x), saturated aqueous sodlun1 car (3x) bri ne
(3x), dried wth anhydrous 10 gnesi um sul fate filtered and
concentrated under reduced p§es

Y The resulting solid was
purified by chromatography ofer, m&ﬁ@‘?

di chl or onet hane/ et hanol ) Ozl de 0.883 g often butyl

prop- 2-ynyl } oxy) et hyl ] -
IH—|n1dazo[4 5-c] qui nolin- 4- ylcar amate as a brown solid. M5 (C)
for C33H39N505 miz 586 (MH ), 4860886, 229 15 Part B Using the
general nethod of Exanple 12 Part B,\tert-butyl 1-[2-({3-][4-

[ 4, 5-c] qui nolin-4-ylcarbamate (0.883-g
hydr ogenated to provide 0.783 g of t butyl 1-(2-{3-[4-

(di met hyl am no) phenyl | propoxy}et hyl ) =% i mi dazo[ 4, 5-c] qui nol i n- 4-
yl car bamate as a 20 brown solid. Ms (Cl) for C33H43N505 niz 590

3y ( , 490, 390, 229 Part C Using the general nethod of Exanple
12 Part Eartiert- butyI 1-(2-(3-[4-

(di met hyl am nyl ] pr opoxy et hyl)-1H i m dazo[ 4, 5-c] qui nol i n- 4-
yl car bamat e ?@ 'g%g‘ Mplemmmwmmmmm

g, 1.327 c]ﬂiﬁﬂbﬁn-\l\@i)eﬂaﬁﬁﬁ [€3 @ g4 T5 dibofy i@ %@@&Mﬁtpﬂt&i {;%é %[%mn%'c) (SOJh X

1. 507 mmol ) was

resulting material_ was triturated twce wth
provi de ® lyeng, %93@144(2? mmo}) do provlde 4.84 g of 2-octyl-1-[2-(prop-2-ynyloxy)ethyl]-
10 1H-imidazof4,5-c]quinoline as a brown solid.
Part B
Using the general method of Example 12 Part A, 2-octyl-1-[2-(prop-2-
ynyloxy)ethyl]-1H-imidazo[4,5-c]quinotine (4.84 g, 13.32 mmol) was reacted with
jodobenzere (1.7 mL, 14,65 mmol) at 40 °C. After 45 minutes the reaction was judged
15 complete. The volatiles were removed under reduced pressure and the resulting oil
purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide
4.2 g of 2-octyl-1-{2-[(3-phenylprop-2-ynyl)oxy]ethyl} -1H-imidazo[4,5-c]quinoline as a
pale yellow solid.
MS (CT) for CasH:3N10 m/z 440 (MH), 291
20 Part C
Using the general method of Example 1 Part B, 2-cctyl-1-{2-{(3-phenylprop-2-
ynyhoxylethyl}-1H-imidazo[4,5-c]quinoline (2.2 g, 5.004 mmol) was oxidized to provide
2.28 g of 2-octyl-1-{2-[(3-phenylprop-2-ynyl)oxylethyl}-1 H-imidazo[4,5-c]quinoline- 5N-
oxide as an oil.
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(di met hyl ani no) phenyl ] pr opoxy} et hyl ) - 1H- i i dazo[ 4, 5- ¢ %LP’W& 00 4-
am nwo d2iseiddl uor oacetate)1,5 as a white solid, mp. 1B¢TARGHI6SE]
Anal ysis. Cal culated for C23HvNsO (C2HF302) 1.5: %C, 54. 83 o,
5.22; 9%\, 12.30. Found: %, 54.67; %4, 4.91; %\, 12.27 'H NWR
(300 NHPatIVBO- d6) S 9.04-9.11 (bs. 2 H), 8.49 (s, 1 H, 8.36 (d,
J =7.3 Hz

H, 7.56 (t, Upingthe é‘-‘ngél lg]%hpﬂ] of %‘83%‘1_3?15(@5'_19}115 2L St (21 5-phenyiprip-2-

78, 2 3 gk, 1) 3% aininke,
ISR ot 5 Sy

(CI ) for Wy soli %Spmﬁe ejlggc C{azl_ llization
E = | 1-472- - a

05 et oo . fem e

round bomM[ﬂlSadmnwm-@hmngadawhuhcwsmﬂmp Sdadr m.daAB-UAs.ACr i de

ni 1 ogerfiabipes rieRyse £ Coptiut R0, Fel Wit ot BRI P R d6.e
(104rr12_é %Hg'lz@\(:,gjg; gzgdgggz?M 5€c1c ﬁw nol i n- Iheyl )eet hanol) éo g? 982
Sr%‘l,nutes gy 'ﬁb 633( ég&)rrgézd’g‘%bﬁ é}ig‘“
adggd tqy %@J &% m{;l o, hﬁzﬁ?@&&h CBFH)’\@%&'A ﬂct&?@l u)om %9}3}4 PO, I = 4 9-

mnutes Wt Yo conver sion to desired éro uct . e volatile

were r er@h@d‘nuﬁéél(s ?éﬂu%@%l(t{ﬁreégu?@%ﬂf He‘?@ﬁﬂ%mrg} B, )= 73 73

partiti e The aqueous | ayer
was ext ?;Eé'?e}? \EM&tﬁﬁrh&C{'nﬁ}i' rret hane @E&g‘@g organl c fractions
wer e con¥Bien fonEnH@thmzaiﬁMBu%Skodl umsul fate, filtered and
concentrated under reduced pressure. The resulting glassy solid
was purified by 117 3 1 MAR 2005 WD 02/46189 PCT/ USQO /46581
chnémat ogr aphy over silica gel (Exampltildfil or onet hane/ rret hanol )

and dried in ena 60 C for hour 06529
of 1 (2 ([ ( 2E3-OE s W\é hpropoxy)etiy]- 1 imidaot s el iniE am
enyl ] oxy}et hyl)-1H i m dazo[ 4, 5-c] qui noline as a gl assy solid.

NH,

Part A
20 Using the general method of Example 12 Part B, 2-octyl-1-{2-[(3-phenylprop-2-

. ynyl)oxy]ethyl}-1H-imidazo[4,5-c]quinoline (2.0 g, 4.55 mmol) was hydrogenated to
provide 1.78 g of 2-octyl-1-[2~(3-phenylpropoxy)ethyl}-1H-imidazo[4, 5—c]qumo]me asa
white solid.

‘ "H NMR (300 MHz, DMSO-dg) § 9.15 (s, 1 H), 8.41 (d, J=9.78 Hz, 1 H), 8.16 (d,1=9.8
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 {m, 3 H), 6.81-6.84 (m, 2 H), 4.85 (, ] =4.9 Hz, 2
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MS (Cl) for C21HI9N30 miz 330 (MH), 214 5 Part B Us§AgMARNI0S

gener wo oodsligd of Exanple | Part B, 1-(2- {[(2E)- 3- phepé Rrog-z-
enyl Joxy}ethyl)-1Himdazo[ 4, 5-c] qui nollne (0.652 g, 1 )

was oxi dized to provide O. 67 of

1-(2- | 1H d 4, 5-

el i nol 1 SRR e 2P PO T P M 06 I ki Ha2db. 201 ok 83
further pi&REDchP] M= ‘ﬁI)?FSaHf,?.(H)AIrSQ 10 kg, tsanmid, agk 19851 NG 96 H,

with a sty (2) - 3- phenyl pr op- 2-

enyl ] oxy} eésh@?; ?L%@%h"l” zo[ 4, 5- ¢] qui nol i ne- S\-oxi de (0.67 g, 1.98
nmol ), dtactB or onet hane (15 rrL) and aqueous ammoni um hydr oxi de
(270 7 nl) a@sﬁl@ent e }ure p- Tol uenesul fonyl chl ori de
(0. 4 59, 2.1 9)3%5@ W@%FEWBBZ-Q@M;-I-&T@ as a solid

and the rphmyllbmm 1Rmdabd[4 S t he react
was | udged %(r) Y)gﬂLYJ}[-he sol uti ogc]c\]/@g&l%g ltzl%t 61% e{:)vve'q'léﬂxgm’(!l
aqueous 3%“ & oE2-2rw1-Lsl 2 Grebagipragiony)ethy I Hitbmuidero frasie] g line- e
or gani ¢ l@jersaveix e conbi ned, extracted with 5% aqueous sodi um
bi carbonate (3x), washed with ‘brine, dried over anhydrous sodi um
sul fate, G ered and concentr at ed under reduced pressure. The

aorystali vat ok e £nREniRolll Lkl 0 TantG st oRedy of 1.

( 2- { [ ( 2E)phenylpropoxy)ethyl]- 1H—1m1dazo[4 5—c]qumohne-5N—ox1dc (1.85 g 4.03 mmol) was

o B S il Bt S55R1 T T Ul o U
for clez@mlhmﬁpn #8m2id¢tofiftdile to SHovidON3 1 %%E%zg‘gm?g 1%: 73 11

9+, 5.81; 16, 9 (s,
8.12 (d, 5‘4—% ﬁﬁ“%g ?tf]‘l“y@né %nmwawmcwaam s(oild, J
= 818 HZmblld)aslmzsge7 31 (m 6 H, 6.61 (s, 2 H, 6.33 (d, J
=15.6 Hz dt J—160 5.2 Hz, | H), 4.84 (t, J =

4.9, 2 H)Amhfs’eﬁﬂ(l‘aﬂated T 208l N0 C. I 5PH; Vi, 8.35; %N, 12.2H) Fovina{Gt)
for C21H2QM40vml g484%N(M¥) . 270, 229 30 118 3 1 MAR 7005 WO
02/ 46189 Pcﬂ us6114’6581

'HNMR (300 MHz, DMSO-dq) & 8.06 (4, ] = 7.8 Hz, 1 H), 7.62 (4, ) = 8.3 Hz, 1 H), 7.41

(t,I=7.8Hz, 1 H), 7.21 (1, = 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J = 5.4, 1.9, 2
20 H),645(s,2H),4.73 (t, J=4.4 Hz, 2 H),3.80 (t, }=4.9,2 H), 3.24 (1, ] = 5.9 Hz, 2 H),
2.97(t.J=7.8Hz 2 H),2.39 (1, 1=7.8 Hz, 2 H), 1.85 (p, I = 7.3, 7.8 Hz, 2 H), 1.62 (p, J
=638, 6.3 Hz, 2 H), 1.24-1.44 (m, 10 H), 0.84 (1, = 6.8 Hz, 3 H)
MS (CI) for C;sH3sN4O m/z 459 (MH™), 373, 285
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Exanpl e 116 2-Qctyl -1-{2-[(3-phenyl prop-2-ynyl)oxy] e§ hyMAR 2005
1""'\93(39/591'-89 5-c]lquinolin-4-amne NHZ 5 Part A Usi nge¢¥rgs@iassssial
met h of Exanple 1 Part A, 2-(2-octyl-I|Himdazo|4,5-
clquinolin-1-yl)ethanol (4.8 g, 14.75 mmol) was reacted with
propargyl brom de (80%in tol uegﬁm P n31, 44.25 mol) to
provide 4.84 g of 2-octyl-I-[2- rodJ 2-ynyl oxy)ethyl] 10

1H i mi dazo[ 4, 5- c] qui 2céVethg-x§2- E(3{p|hcnmlprep[2r)¢yl)o:‘9&¢tbylb- Usi ng t he
general nethod of Exanpl 1%2 Par ?A éZ-(pr op- 2-

ynyl oxy) et hyl ] - 1H- i m'dazg’[ i{h ninof ( 9, 13.32 mmol)
was reacted wth iodobenzene (1NH,mM , 14. 65 nmmol) at 40 C. After
45 m nutes the reaction was judged conplete. The volatiles
were renoved under reduced pres and-the resulting oil
purified by chromatography over~s#FTHa gel (98/2

(di chl or onet hane/ net banol ) to{prgvid 4.2 g of

2-octyl -1-{2-[(3-phenyl prop-2-yfiyl ) oky] et hyl ) - 1H i mi dazo[ 4, 5-c] qu
inoline as a pale yellow solid. M ( for C29H33N30 m z 440
(ME), 291 20 Part C Using the general thod of Exanple 1 Part
B, 2-octyl-1-{2-[(3-phenyl prop-2-

ynyl )oxy] et hyl }-1H i mi dazo[ 4, 5-c]quinolihe (2.2 g, 5.004 nmol)
was oxidized to provide 2.28 g of

2-octyl -1-{2-[(3-phenyl prop-2-ynyl) oxy] | }-1H1imdazo[4,5-c]qu
i noline-5N oxide as an oil. 119 WD 02/46189 3 1 MAR 2005

PCT3 USO1l 46581 Part D Using the general nethod of Exanple 115
Part C, P%ﬁ%tyl -1-{2-[ (3- phenyl prop- 2-

Using the general method of Example 1 Part A, 2-(2-methyl-1H-imidazo[4,5-
¢]quinolin-1-yl)ethano! (4.0 g, 17.6 mmol) was reacted with propargy] bromide (80% in
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-methyl-1-{2-(prop-2-ynyloxy)ethyl]-

10 1H-imidazo[4,5-c]quinoline as a dark brown oil.
MS (CY) for C,6Hi5sN:0 m/z 266 (MH"), 184
Part B
Using the general method of Example 12 Part A, 2-methyl-1-[2-(prop-2-
ynyléxy)etﬁyl]-1H—imidazo[4,5-c]quinoline (3.6 g, 13.57 mmol) was reacted with
15 iodobenzene (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction
was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and
then extracted with dichloromethane (3x). The organics were combined, washed with
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then
concentrated under reduced pressure. Purification was completed by chromatography over
20 silica gel (95/5 dichloromethane/methanol) and recrystallization from acetonitrile to
- provide 1.94 g of 2-methyl-1-{2-[(3-phenylprop-2-ynyl)oxy]ethyl}-1H-imidazo[4,5-
cJquinoline as a light yellow solid.
MS (CT) for Cp,HjsN;0 m/z 342 (MH), 228
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ynyl ) oxy] et hyl }- 1 H i ni dazo[ 4, 5- c] qui nol i ne- SN- oxi de (21MAR 10%. 83

nmol ) waese/smgenat ed.  The resulting brown solid was p“ri’f:*rﬁﬂof?%sm
trituration with ethyl ether and recrystallization 5 from

2-propanol to provide 1.23 g of

" 2-octyl - |Pa{-t2:[(3 phenyl prop-2-ynyl ) oxy] et hyl }-1H
i mdazo[4,5 qui nolin-4-amne as a white crystalline SO|Id m p.
- 138- 138 7C. A $hesgenezal method efE:fampleOZBdrBBMﬂeth?/@l {24(FBglienyprop-2-

e oneSase R arold Single ([ 2%3@9%3?0:&3@%%“02

41 1.390f2- methylslﬂzs(sl-menﬂpidp-z fnfﬂZxﬂetﬁﬁ}(lﬂT -inSidiRol4, S’-ch%mzhﬁél

‘7.
li)H) 53‘6?’&&343) t?E’Zﬁ%‘%’t ? 47189 t2H) 2, 94(t J= 7.8 H, 1.83
J = 7H3q~m(@oomz,ams)046;a%4ﬂ<ﬁ 8@1@83%8@2%18]@,1 357%

7) for C29H34NAO m z 283

2- Octyl Hz, 32&“’(93 lﬂ{@hﬁ}&aﬁéﬂﬁdmm)rm&!Vrkﬁﬁazbmmqmmmmm,
am ne NH 1A eneral method of Exanple ‘
12 Part %,szblc%clyyﬁaaﬁi%- [ﬁ%-zglﬁengﬂ)?%gg ™
ynyl)oxy]éf‘lﬂ/l} | H i m dazo[ 4,5-c]Jquinoline (2.0 g, 4.55 mmol) was

hyd d

oy £ OIETR Pl g R el dhechblt S xamte 115 Bart €, ometil-1s 25 G pbesiorons
az aJ \fhu%mybmy]qhyl}-m\wz(zapﬂs Bmmolﬁm-dﬁ)le 61 (95 4.2 . 93smho 3141
E m 211) %"‘%‘%6‘!@2 7o 5 &F?’Wg E‘“ﬁ?ﬁg 8""‘%11“"6"3@ gy E‘?ﬂ“aﬁml-l)’“ﬂl ;thketll% J =
b Bt e&’z‘? e aoChind chodibgelib ovtilics 2049 201

Hz, 2H) , 2 Sflorometiang/ mﬁﬂ?"g‘& tq yrovide §.26} g of 2-methyl-3 _{2?[[f8ph@y1p20ﬁ-19-,

1.595(p, yhyBox]ethy®)-Ha.imbdabB[4, slehquidolthH-Bhind Bs 4 Ivhite powder, m.p.
142.7-143.3°C.
Analysis. Calculated for C»oHpoNsO: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C,
73.97; %W, 5.77; %N, 15.77
'H NMR (300 MHz, DMSO-dg) 5 8.08 (d, = 8.3 Hz, 1 H), 7.61 (4, 7=8.3 Hz, 1 H), 7.41

20 (t,J=8.3 Hz, 1 H), 7.28-7.35 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, ] = 4.9

Hz, 2 H), 4.36 (5, 2 H), 4.02 (1, J=4.9,2 H), 2.62 (s, 3 H)
MS (CI) for C22HzoN4O m/z 357 (MH"), 243, 199

E? E3_
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0.85(t,J=7.3Hz,3H) Part B 5 Using the general nethod df MRIMPHI e 1
Par ty ot yl-1-12-(3- . . PCT/US01/46581
phenyl propoxy)ethyl]-1H i m dazo[ 4, 5-c]quinoline (1.78 g, 4.03
mmol ) was oxidized to provide 1.8 g of
2-octyl -1-[2-(3- phenyl propoxy) et gyl 4, h'f'l ¢ m dazo[ 4, 5-c] qui nol i ne-S
N- oxide as an oil. Part C 10 Using ? eneral nethod of Exanple
115 Part C, ZMﬂil-HZ{B@h@rﬁﬂpmpoxy)ethy]] 1H-1m1daz.o[4 5-c]quinolin-4-amine
phenyl propoxy) et hyl ] - 1Hi m dazo[ 4, ggc] qui nol i ne- 5N-oxi de (1.85 ¢
4.03 mmol) was aminated. The result3 ng brown solid was purified
by trituration with ethyl ether gcrystallization from
acetonitrile to provide 0.31 g o Yyl -1-[2-(3
phenyl propoxy)ethyl]-1Him dazo uinolin-4-amne as a white
crystalline solid, 15 mp.103.¢ .5C. Analysis. Calculated for
C29H38N4AO %C, 75.94; 9%, 8. 35; "/oN 2. 22. Found: %C, 75.71;
o, 8.46; /9%, 12.22 'H NVR (300 MHz, 50-d6) 6 8.06 (d, J = 7.8
Hz, 1 H, 7.62 (d, J =83 Hz, I H, 731 (t, J=7.8Hz, | H,
7.21 (t, J =7.8 Hz, I H), 7.05-7.15 ( 3 H, 6.90 (dd, J = SA
1.9, 2 20

4
2
7

,6.45(s, 2H), 4. 73(t, J=4. 4Hz, 2H) , 3. 80( §
H, 2.97(t,J=7.8Hz, 2H), 2. 39(t, J=7. 8Hz,
.8 Hz, 2 H, 1.62 (p, J

=6. 8, 6. 3Hz, 2H), 1. 24- 1. 44(m 10H), 0. 84(t, J=6.8Hz,3H) M (d) for
C29B38NARarA z 459 (MH ), 373, 285 121 3 1 MAR 2005 WD 02/ 46189
PCT/ USO1/ 465

2-Met hyl - - 3} 1(133&15 E‘Pf"ﬁ%ﬁ‘}e@ﬁdff Eﬁarfq)ﬂo)g/ f’m{tﬁ ? methyl-1-{2-[(3-phenylprop-2-
1H i m da}agvﬂ)éxﬂcﬂlbl}wmm S quinoli (0N g, 2.636 mmol) was hydrogenated to
provide 0.845 g of 2-methyl-1 1-[2-(3-phenylpropoxy)ethy!]-1H-imidazo{4,5-c]quinoline as
a white solid.
10 "HNMR (300 MHz, DMSO-d¢) 5 9.12 (s, 1 H), 8.44 (4,J=7.3 Hz, 1 H), 8.16 (4,1 =7.8
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, =49 Hz,2
H),3.85(t, J=54Hz,2H),3.23 (1, 1= 64,2 H),2.70(5,3H), 2.3 (1, = 7.8 Hz, 2 H),
1.58 (p, 1 =6.36,6.36 Hz, 2 H) '
PatB
15 Using the general method of Exaraple 1 Part B, 2-methyl-1-[2-(3-
phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinoline (0.845 g, 2.45 mmol) was oxidized to
provide 0.88 g of 2-methyl-1-[2-(3-phenylpropoxy)ethyl]-1 H-imidazof4,5-c]quinoline-

4.9, 2H), 3. 24(t, J=5. 9Hz,
1), 1.85 (p, J = 7.3,

5N-oxide as a glassy solid. Material was used without further purification.
Part C
20 Using the general method of Example 115 Part C, 2-methyl-1-{2-(3-

. phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinoline-SN-oxide (0.88 g, 2.45 mmol) was
aminated. The resulting brown solid was purified by trituration with ethyl ether and
recrystallized from toluene to provide 0.596 g of 2-methyl-1-[2-(3-phenylpropoxy)ethyl]-
1H-imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 129.7-130.7 °C.
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)

5 Part A Using the general nmethod of Exanple | Part A1 MAR 2005

2- (2weohyégbH | m dazo[4,5- c]quinolin-1-yl)ethanol (4.0 17.6
mmol ) was reacted with propargyl bronide (80%in tol USQy/49581
m., 52.8 mmol) to provide 3.6 g of

2- nmet hyl - 1. A" | =

T ey CRbRia bR G! B 5 At dap, 671 9oNg S Fowes: 4,

C16H15N3TB.21; 2612,8606; MN,)15.5884 Part B Using the general nethod of

Ex | A -nethyl -i-[2- - 2-

iy o) SO Ciofinetz. ARS8 ks &7 (4w orh e, 190 792 (4.9 573 it 10,38t
ted i i peobeRy . N Al t ier

'[ :ace(raat %J’fﬁ%ﬁz, Ie!r)!hg’o 'hoﬁ{% té %eng ea ’t%ﬁﬂ%\‘/\/gg’o!] %%geséa@%”%lnée?'&“ Bz,

Thesol ut Fb§-3Rd8 208 4734 T 4 hHB2 B 380 s I sdd, 2iH)D3 .0 (hDa sUHAD 6,
th t i i 3 T i
Conbi nedCrChay A48 (s ST Gl n s D RB IS 0/ Teq i th

anhydr ouMS<Ehifor€atMNaOa/z 861 (MHE34Mmd9¢ hen concentrated under
reduced pressure. Purification was conpl eted by chronat ography

over 20 silica gel (95/5 dichioromnethane/ nethanol) and
recrystallization fromacetonitrig R120rovide 1.94 ¢

of 2xmet hyl -1 -{2-[( éﬁ{l nyl -2-ynyl)oxy]ethyl}-i Himdazo[ 4, 5-
c] éﬂi noline as a |§ %}’éﬁ’%&dﬁﬂ@%ﬁ?@?@% JoxgletiyBN3O ni z
342 (MH ), 228 122 3 1 NMARHZ2PH8a70MM3- -g&ﬁ_@_aég- El USO1/ 46581 Part
C Using the general nethod of Exabrﬁgl 'gaéfﬂPart ,

2-met hyl -1 -{2-[(3- phenyl prop-2- HNH;

ynyl)oxy]ethyl)-IHimdazo[ 4, 5-¢
oxi dized to provide 1.3 g ]

N{Wﬁ‘o\gl.O g, 2.93 mol) was

oft-methyl -1-(2-[(3-phenyl pro ny¥) oxy] et hyl } - 1Hi ni dazo[ 4, 5-c
]quinoline- 5 5N-oxide as at oli{ﬁ. "H NMR (300 MHz, DWMSO d6)

$894 (s,1H, 878 (d, J =83H,A\1H, 848 (d, J =7.8 H,

111), 7.79 (m 2 H), 7.26-7.35 (m 394, 7.09-7.18 (m 2 H), 4.86
(t, J =5.4 H, 2 H, 4.34(3,2H),4.04(\,J:4.9,2|—|),2.66(s,3|—|)

Part A

15 Using the general method of Example 1 Part 2-[2(methoxyethyl)-1H-imidazo[4,5-
c]quinolin-1-yl]ethanol (2.53 g, 9.33 mmol) was reacted with propargyl bromide (80% in
toluene, 3.11 mL, 27.9 mmol) to provide 2.72 g of 2-{methoxyethyl)-1-[2-(prop-2-
ynyloxy)ethyl]-1H-imidazo[4,5-c]quinoline as an oil.
MS (CT) for CysHysN30; m/z 310 (MH"), 278, 196

20 Part B

Using the general method of Example 12 Part A, 2-(methoxyethyl)-1-[2-(prop-2-

ynyloxy)ethyl]-1H-imidazo[4,5-c]quinoline (2.72 g, 1.79 mmol) was reacted with
iodobenzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction
was judged complete. The volatiles were removed under reduced pfessure and the

25 resulting oil partitioned between dichloromethane and 5% aqueous sodium bicarbonate.
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Part D 10 Using the general method of Exanple 115 Par§ 1C4AR 2005

2- Mejyydrds1do2- [ (3- pheny! prop- PCT/US01/46581
2-ynyl ) oxy] et hyl }- 1H i m dazo[ 4, 5- c] qui nol i ne-5N-oxi de (1.05 g,
2.93 mol) was aminated. The resulting tan solid was purified by

trit : . - oot

CLIr olr:;a? t(;%lrggg fhg%agrl}%islelﬁ%%%dewﬂi @gﬁ%‘%ﬁ!‘%ﬂm ane/ rrgt hangl )

t 0 pr ovicombihedGiashedivitl brine, ried with anhiyd®upsodinm pifaje, andithen concentrated
I t h -lHimd 4. 5- i - 4-.aml ne. '

S oucler . e s ppsiiytsh e BPA° ruf el Sk iR Yooty

YC, T4, Wier b g1 0815 (@dhlotmetBane rasinelol) Had trit AidiAyitlVhixat 3 Provide,

00 MHz, DVSO-4) S 8.08 (d, J = 8.3 . .61
(d,5) =239% %—@nﬂ)l?mt.hw—l-{é?og(%mp!w Mgﬂnmﬁfeﬁyl}%ﬁ% m
3 H, 7.3227. .46.52 (s, 2 H), 4.77 (t, j = 4.9
m%m,ﬁ%’é‘{%@%é%ﬁlgbz‘ﬁfhﬁl:4. 9,(2 ,2.2)2 s, 3H) ﬁ/rs (JCI) f or
C2nH20N4dS (€D f852:4My(, mird 86 334\k002146189 3 1 MAR 2005
PCT/ US01/.46581 Exanple 119 2-‘Met hyl - | -

-[ 2- (3- phenyl propoxy)ethyl]-1 Him dazo[ 4, 5-c] quinolin-4-am ne
NHZ N N N 5 Rising the pisiers) niethod pf Fsaraple hdat &6 2dmebayethyd-12-Har ¢ B,

i) oxyRsERgrp A FRPRREBR AL micamis,selqupopne 045 2 308 pmel e
was hydregdnal egrdvide P2Zoy bﬂb(rﬁetﬁd:@etjyyb-ﬂ-{2_-[(3-phenylprop-Z-ynyl)gy]eﬂ;yl}-
2 ot A SRR Bk Bl oo, 5, o i el ne
8.44 (d,paky 7.3 Hz,1 H), 8.16 (d, J = 7.8

Using the general method of Example 115 Part C, 2-(methoxyethyl)-1-{2-[(3-

15 phenylprop-2-ynyl)oxyjethyl}-1H-imidazo{4,5-c]quinoline-5N-oxide (1.243 g, 3.097
mmol) was aminated. The resulting brown oil was purified by chromatography over silica
gel (98/2 dichloromethane/methanol), recrystallization from ethyl acetate and acetonitrile
to provide 0.379 g of 2-(methoxyethyl)-1-{2-[(3-phenylprop-2-ynyloxy]ethyl}-1 H-
imidazo[4,5-c]quinclin-4-amine as a white solid, mp. 134.5-135.5 °C.

20 Analysis. Calculated for C2aH24N4O2: %C, 71.98; %H, 6.04; %N, 13.99. Found: %C,
72.21; %H, 5.98; %N, 14.29
'H NMR (300 MHz, DMSO-dg) 5 8.09 (4, J = 8.3 Hz, 1 H), 7.62 (d, = 8.3 Hz, 1 H), 7.4]
(t, J=8.3 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.50 (s, 2 H), 4.82 (, = 4.9
Hz, 2 H), 436 (s,2 H), 4.01 (t, ]=4.9,2H),3.84(t, J=6.8 Hz, 2 H), 3.29(s, 3H), 3.23

25 (t,J=6.8 Hz, 2 H)

MS (CI) for CpeH24N4O; m/z 401 (MHD), 255, 183
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Hz, | H), 7.65-7.70 (m 2 H), 7.04-7.08 (m 3 H), 6. 7914830pm 2
H, MWe3246189) = 4.9 Hz, 2 , PCT/US01/46581
H), 3. 85(t, J=5. 4Hz, 2H), 3. 23(t, J=6. 4, 2H), 2. 70(s, 3H), 2.3
(t,J=7.8Hz,2H), 1.58 (p, J= 6.36, 6.36 Hz,2H) Part B 15 Using
the general nethod of Exanple 1 Pagt..B 17 methyl-1-[2-(3-

phenyl propoxy) et hyl ]-1H-i m dazo[ 4, 5-c] qui noline (0.845 g, 2.45
nmol ) was oxi di zed t o2-(Zidstharyethyd-[3-(dphenylpropoxy)ethyl]-

2-met hyl -1 -[ 2- (3- phenyl pr opg: h-m,dazol 4, 5- c] qui nol i ne-
SN- oxi de as a gl assy soli dm dg%ﬁé’k]c ?ko{l}g]éa%g%hout further
purification. Part C 20 Using theNipeneral nethod of Exanple 115
Part C, 2-nmethyl-I-[2-(3-

phenyl propoxy)ethyl ] -1Him dazoﬁ
2.45 mmol ) was am nated. The

N

4, -c}}q’GN'fgl\i ne- SN-oxi de (0.88 g,
f TNng brown solid was purified
by trituration with ethyl eth ecrystallized fromtol uene
to provide 0.596 g of 2-nethyl-I-[2-{3-phenyl propoxy)ethyl]-
1H i m dazo[ 4, 5-c] qui nol i n-4-am ne as @ white powder, mp.
129.7-130.7 C. 124 WD 02/46189 3 1 7005 PCTI USO1/ 46581
Anal ysis. Cal culated for CnH2ZNNAO 9% 73.31; 9%, 6.71;, 9%,
15.54. Found: %, 73.21; %1, 6.66; o\ %N, 15.58 'H NVR (300 MHz,
DMSO-d6) 8 8.07 (d, | =8.3 Hz,1 H), (d, J =7.3 Hz, | H,
7.41 (t, J =7.3 Hz, | H, 7.22 (t, 8.3 Hz, I H), 7.05-7.14
(m H, 6.88 (dd, J =6.8, 2.4 Hz, 5

y2H),6. 52(s, 2H), 4. 73(t, J=4. 9Hz, 2H), 3. 80(t, 1 =4. 9, 2H), 3. 24(t, J=6. 4Hz
", 2H), 2pa4@s, 3H), 2. 38(t, J=8. 3Hz, 2H), 1. 62(p, J=6. 8, 6. 4Hz, 2H) M5
(d) for CnH24NAO mlz 361 (IVWH ), 347, 199 Exanple 120 10
2- ( Met hoxyet hYFipg thegensrabmethadof Exampie12\RastiB, 3:(Q3mesthoxiybthyl)-1-{2-[(3-

et hod of BRIyt A AR 3 BB, Yoo
* hydrogenated to provide 1.01 g of 2-(2-methoxyethyl)-1-[2-(3 -phenylpropoxy)ethyl]-1H-
10 imidazo[4,5-c]quinoline as an oil.
MS (CI) for Cy4HzN30; m/z 390 (MH), 235
PartB

Using the general method of Example 1 Part B, 2-(2-methoxyethy?)-1-[2-(3-
phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinoline (1.01 g, 2.60 mmol) was oxidized to
15 provide 1.05 g of 2-(2-methoxyethyl)-1 -[2-(3-phenylpropoxy)ethyl]-1 H-imidazo[4,5-
c]quineline-5N-oxide as an brown oil.
) Part C
Using the general method of Example 115 Part C, 2-(2-methoxyethyl)-1-[2-(3-
phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinoline-5N-oxide (1.05 g, 2.601 mmol) was
20 aminated. The resulting brown solid was purified by chromatography over silica gel (98/2
dichloromethane/methanol), recrystallization from ethyl acetate/hexane to provide 0.111 g
of 2-(2-methoxyethy!)-1-{2-(3-phenylpropoxy)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine
as a white solid, m.p. 103.8-104.5°C.

Analysis. Calculated for C24H2aN40, (HzO)2: %C, 70.63; %H, 7.01; %N, 13.73. Found:
- 25 %C, 70.38; %H, 6.80; %N, 13.57
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clquinolin-l-yl]ethanol (2.53 g, 9.33 nmol) was react$d MARt 205

pr opgo@yleigo om de (80% in toluene, 3.11 i, 27.9 mMUPYT/US01/46581
provide 2.72 g of 2-(nmethoxyethyl)-1-[2-(prop-2- .

ynyl oxy) et hyl]-1Hi m dazo[ 4, 5-c]quinoline as an oil. M5 (Cl) for

athod af AR faob et ko9 B0g 61405 8 {1183 @0 L B3 26 e

ynyl oxy{tek=hgl8|Ha, HH)NT.22a¢0l 7.8 12 4 H)iH08-Ad 5 (@, ¥ H).¢h.891(d7 D= rddi2, 2Bs

reacted_ wi th, .0 nze 1 o7 ien

{emper ab 40 1 2D 7 BT mhaaed it Gy 551 o0 QiR B 0
The ?/o! a3 m,lss.mas.eg (@mmdbﬂor(deh s.sa;iu,cpﬁ),mszﬁpsm s.sgﬂg (}/IzhEHJS
resulting oil partitioned bet chl omet hane an 0 aqueous
sodi um m&@n@%fﬂjﬁ%ﬁgﬁﬁ%g MAR 2005 PCT/ USQJ/ 46581
The aqueous | ayer was extracted with dichl oronmethane. The organic
fractions were conbined, washed with brine, dried w th anhydrous
sodi um sul fate, and then concentrated under reduced pressure to
| eave a brown solid. The solid g, 4 ed by chromat ogr aphy
over silica gel (95/5 (dichloronethane/ net hanolf and trituration
Wi th hexane to pr G+{Efeoxymeth3d-1g{2f(3-phenylprop-2-ynyl)oxylethyl}-

2- t hoxyet hyl ) -1-{2-[ (3¢ -E]ﬁi'aX! [;[» - I% ylethyl}-1H i m dazo
[4@1_3 clquinoline as a yaf?ow SO %g'%]cég%% %olﬁ C24H23N3O2 i z

386 (M f), 354, 270 Part C Usihil t he general- nethod of Exanple
1 Part B, 2-(nethoxyethyl)-1-{

' (’1\,‘;{6[@,’\5\0] qui noline (1.19 g,

3.097 mml) was oxidized to g d& 1. 24 g of 2- (et hoxyet hyl) -

1-{2-[ (3- phenyl prop-2-ynyl)o byl } -

1H i m dazo[ 4, 5- c] qui nol i ne- 5N-0xi de{as an glassy solid. Part D
Usi ng the general method of Exanple @ Part C,

2- (et hoxyet hyl )-1-{2-[(3- 15
phenylprop-2-yny|)oxy]ethy|}-|H-inidaza 4, 5-c] qui nol i ne- 5N- oxi de
(1.243 g, 3.097 nmmol ) was am nated. Thelresulting brown oil was
purified by chromatography over silica

Part A
Using the general method of Example 1 Part A 2-[2-(ethoxymethyl)-1H-

15 imidazo[4,5-c]quinolin-1-yljethanol (1.39 g, 5.123 mmol) was reacted with propargyl
bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2-(ethoxymethyt)-1-
[2-(prop-2-ynyloxy)ethyl]-1H-imidazo{4,5-c]quinoline as an oil.

MS (CT) for C1gHisN30, m/z 310 (MHY), 371, 270
Part B
20 Using the general method of Example 12 Part A, 2-(ethoxymethyl)-1-[2-(prop-2-
- ynyloxy)ethyl]-1H-imidazo[4,5-c]quinoline (1.5 g, 4.13 mmol) was reacted with
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minutes the reaction was judged
complete. The volatiles were removed under reduced pressure and the resulting oil was
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous
25 layer was extracted with dichloromethane. The organic fractions were combined, washed
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gel (98/2 dichl oronet hane/ met hanol ), recrystallizati ohl MBSt hyl
acet Ve omel8dcetonitrile to provide 0.379 g of PCT/US01/46581
2- (et hoxyet hyl ) -1-{2-[ (3- phenyl prop-2 ynyl ) oxy] et hyl }- 1H

i m dazo[ 4, 5-c]quinolin-4-am ne as a white solid, mp.134.5-135.5
C. 20 Anmaitlybrims, dﬁfaiwﬂﬁmﬂgdrdu@mdﬁaﬂbﬂﬁm&ﬁmmonﬁm&&d fider redueéd

ON, 13.99. F o o, 5.98 14.29 'H NVR (300
Vi, e 18 eave b browh G Thg of wag pinsfiod By chivgistogaphy ersilagsl 1

gl), 7. 41(98(2tdlclﬂorom8th&1dfﬁeth§.n ot to provas- 1&5@&%@%&?1}48{27[&324 (m

4. 01’ M‘Q‘M ’)sal(]eth;’ﬁsﬂéwldzq&d‘r %cm{nglms agbrown g;ssy solid.

(t, q,esm A 2 ayhz 401 QV), 255, 183 126 3
1 MA 2005( %i\@? gﬂ% PCT/ uzstouzl?5 6581 Exanple 121
2- (2- MetPask&Get hyl ) - | -[ 2- (3- phenyl propoxy) et hyl ]

ot hod of  ExAnaiag gl bR PeAGuE T B, pien g ipL e fo-

pheny! prpsngiptom2-ymdpkelethyl )y LH-midadodh 7-o]eaindling (fo55q, 1176 nfrdolPwag

3.11 rrrm vi de, f

2 (2- ot PSR pro QLB £ Gob B o1 by Brop g ymony ety
|m1@azo[HH-5m1ﬂ]azp[4ﬁaﬂ]qumlms Shioxiddas alvBil( Cl ) for C24H27N3O2 m z 390
(MfI, Part B Using the general nethod of Exanple | Part B,

2-(2- rret *8&9ethy|)-1-[2-(3-

phenyl pr opoxy&ighhe keﬂdrhllxﬁammmﬁplehmaaﬂt RRethokyRdth@l)-124256-

| di zed t de 1.05
(2 ot RRERYBTRA Yo islet B et S pbioe- mqmqmgg 8 47%-
c] qui nol inRRybks %ﬁe(ﬁm'}eﬂlﬁ solif¥ad pifrifidd 3 @-ﬁ}ﬂ:&%ba

nmet hod of Exa | e 115 Part C, 2Z-(2-nethox ethyl) 1-
15 silica gel (98/2 d1chloromeﬂaanefmcthanol)toprov1 e 0.297 g of 2 ethoxymethyl) -1-{2-

[(3-phenylprop-2-ynyloxy]ethyl}-1H-imidazo[4,5-c]quinolin-4-amine as a white granular
solid, m.p. 110.8-111.7 °C.
Analysis. Calculated for CaaHz4sN4O; (HyO)gy: %C, 71.66 ; %H, 6.06; %N, 13.93. Found:
%C, 71.56; %H, 5.96; %N, 13.74

20 '"H NMR (300 MHz, DMSO-dg) 58.13 (4, J=7.8 Hz, 1 H), 7.63 (d, = 8.3 Hz, ] H), 7.44
{t, 7=6.8 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.19-7.26 (m, 3 H), 6.67 (s,2 H), 4.88 (1, ] =5.4
Hz, 2 H), 4.81 (s, 2H), 4.38 (5,2 H}, 4.03 (t, J = 5.9, 2 H), 3.55 (q. ] = 6.8, 7.3 Hz, 2 H),
1.15(,T=6.8 Hz, 3 H)
MS (CI) for C,4H24N40; m/z 401 (MH"), 371, 285

25
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phenyl propoxy) et hyl]-1H i m dazo[ 4, 5- c] qui nol i ne- SN oxﬁé&Mg£3ﬁ§819,
2. 60xOMmk)s9was 20 am nated. The resulting brown soli

purified by chronmatography over silica gel (98/2

di clil oromet hane/ met hanol ), recrystallization from ethyl

acet at e/ hexane to provide 0.111 Bxamyfl@l12P- et hoxyet hyI) 1-[2-(3

Wi e Soltd. . 102l GO R R VR RRR, 7 o ©

C24H28NA02 (H20)0.2: Y%C, TM-ifiiliazdf#j5-clqidolind®ariifie 73. Found: 25

oC, 70.38; %1, 6.80; %\, 13.57 3°1 MAR 2005 WD 02146189

PCT/ USO1/ 46581 ' H NMR (300 Mz, Od6) S 8.09 (d, J = 7.3 H, 1
H, 7.63 (d, J =8.3 H,1 H, W J—68Hz 1H, 7.22
(t, J =7.8Hz, 1 H, 7.08-7.1 6.89 (d, J = 5.4 Hz, 2
H) ,

6. 49(s, 2H), 4. 78(t, J=4. 9Hz, 21- (i)tJ682H)380(tJ54H22'
H,3.30 (s, 3 H, 3.22-3.28 (m4H) ,\2.39 (t,J=8.3 Hz, 2 H), 1.62

(p, J=8.3,6.41-12,2 H 5 M5 (A) fo
373, 235 10 Exanple 122

2- (Et hoxynet hyl ) -1-{2-[ (3- phenyl prop- 2-
1H i m dazo[ 4, 5-c] qui nol i n-4-am ne NH2 )}
met hod of Exanple | Part A 2-[2-(ethox yl)-1H 15

i mdazo[4,5-c]quinolin-1 yl]ethanol (1.3%9g, 5.123 nmol) was
reaft ed with propargyl bronide (80%in toluene, 1.7 niL, 15.37
nmof) to provide 1.6 g of 2-(ethoxynethyl)-1- '

[ 2- (propag-A/nyl oxy) et hyl]-1Himdazo[4,5-c]quinoline as an oil.

M5 (Cl) for CSH19N302 n12 310 ( IVFI 71, 27 .B. 20 in
the(gezleral Hsinedhe g {Z‘KW;]?I ﬂt&z'z-buwfllﬁf-lmémg%— g

2- (et ho ﬁchiﬂ-]) etﬁgfo((y %‘1@‘56mm01) was reacted thh ropargylbrom1de (80% in
ynyl oxy) et hyI |- 1 i mdazo ui hol i ne 13 mmol ) was

r eact ed tjuene, 6.3 mL, 55.62 mmol) to prow 402 gof Z-butyl-l &-(pro 2-ynyloxy)ethyl]-
10 1H-imidazo[4,5-c]quinoline as a tan solid.
MS (CI) for C19H;:N;0 nv/z 308 (MH'), 268, 220
Part B
Using the general method of Example 12 Part A, 2-butyl-1-[2-(prop-2-
ynyloxy)ethyl]-1H-imidazo[4,5-c]quinoline (4.0 g, 13.08 mmol) was reacted with
15 iodobenzene (1.6 mL, 14.38 rmmol) at 90 °C. After 15 minutes the reaction was judged

4H2sNA02 iz 405 (MH ),

nyl ) oxy] et hyl }
Part A Using the general

complete. The volatiles were removed under reduced pressure and the resulting oil was
purified by chromatography over silica gel (98/2 dichloromethane/methanol) and
recrystallization from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-1-{2-
[(3-phenylprop-2-ynyl)oxy)ethyl}-1 H-imidazo[4,5-c]quinoline as a tan solid.
20 Part C

Using the general method of Example 1 Patt B, 2-butyl-1-{2-[(3-phenylprop-2-
ynyDoxy]ethyl}-1H-imidazo[4,5-c]quinoline (1.0 g, 2.61 mmol) was oxidized to provide
1.0 g of 2-butyl-1-{2-[(3-phenylprop-2-ynyl)oxy]ethyl} -1H-imidazo[4,5-c]quinoline-5N-

oxide as an oil.
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i odobenzene (0.51 nL, 4.54 nmol) at 40 T. After 50 mi hiitMig Hlhe
reactWOO2MeK89) udged conplete. The volatil es were renouegusyidess:
reduced pressure and the resulting oil was partitioned between

di chl oronet hane and 5% aqueous sodi um bi carbonate. The aqueous 25
| ayer wa®aektracted with dichl oronethane. The organic fractions
wer e conbi ned1f washed 128 WO 02/46189 3 1 MAR 2005

PCT/ USOL/ 4658¢S %P?rﬂéﬂ th?%f(ﬁmmph 135 Ry Co%rbu%drurﬁ(%yhefnalpmp-z-
and t hen 4 hllgﬁ'tﬂm gﬁg@ﬁ 0

oil. Theygl ms r|f|ed b ﬁrom&t ggra w(g\%% ? b@?sé%}mted
(98/ 2 di dh¢ BFYHeE gF&W@/Sﬁb‘i waﬁmﬁesi@y mtwho.rewb Q@ybetbér two times with

2- h
eyl Sﬁﬁmp Soraply o fits ol (37 dchlonomethapelcty] aestates 0872, ¢
brown gl dishle WDEMOIO@FPIOMB omyas Mﬂﬂ&lﬂt{&{@%b&dﬁr&p&(&ﬂ

37(2et Eg;;ﬂ@#@ 3518'5_} ‘{’%l%%m[i%'ﬂ qumo f Exanrwﬁlte powder n?p 133-140 °C,
phenyl pr amaRsiy.rGdiculsted fot (TyskhsNy-( H%Z%b47z5673,]%}l' 88bi BR, {PoP Foufa:

1.70 d.t d )

2- (et %yﬁ‘e%jﬁp) Pﬁgfaf(@ g‘ﬁ&’};’?“prgp 2- ynyI )oxy] ethyl} 10

1H- daz Mdﬁ t

genle(inal arrgt hod of Exa 11 gé?rdgd’g% ﬁ?}ﬂh 786&@%% P?@ 741
phenyl pr &pl ’2353@4,)16'!3;/]’ 694’13316}(91, BiH), 7. 72724 @1;1,5}3] G452 Hp 4 3BHipk-d®

| 8,522 9yla 0 EChiny 402 108 S Z08(t SRS AL PP SSLAS, 5

“di chl or oﬁizthhd/mmmpH?Bpr,rb&Hﬂ,@H) 893 (I ef7.3Hz, 3 H)

Shgﬁ;m?w&;}iﬁ]%ﬁé%?9m%fﬂ4 5-c] qui nol i n-4-am ne as

a wdte granular solid, mp. 110.8-111.7 C. Analysis. Calcul ated
for C24H24N402 (H20)0.1: 9%, 71.66 ; %1 6.06; %\, 13.93. Found:
oC, 71.56: % 5.96. %\, 13.74 205%17\/13-(300 MHz, DVBO d6) S

UG, RO e g e e

2 H, 4.88 (t, J = 5.4 H,

(s, 2H), 4.38(s, 2H), 4. 03(t,J 5 9, g N55(q, 3=6. 8, 7. 3Hz, 2H) ,
N
I/ M

Z

Part A

20 Using the general method of Example 12 Part B, 2-buty)-1-{2-[(3-phenylprop-2-
yny}oxylethyl}-1H-imidazo[4,5-c]quinoline (2.4 g, 6.26 mmol) was hydrogenated to
provide 1.67 g of 2-butyl-1-[2-(3-phenylpropoxy)ethyl]-1H-imidazo[4,5-c]quinoline as a
white solid.
MS (CI) for C25Hz9N30 m/z 388 (MH), 279

25 Part B
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1.15 (t, J= 6.8 Hz, 3 H) M5 (d) for C24H24N402 niz 491 NAMAPH
371, wodR/43i89129 WO 02/ 46189 Exanpl e 123 2-Butyl - 1- { 2- pCBUSD1/46581
phenyl prop- 2-ynyl ) oxy] et hyl }- 1H i m dazo[ 4, 5- c] qui nol i n-4-am ne
NNNr 5 31 MAR 2005 PCT/ C901/46581 Part A Using the general

t hod of Ex 'B?x'aﬂiﬁ | 904 D-

(r:rfquionoloi n- 1%&%%%&?@? ?;f( 18: iSCyGilr)rm) %mﬁz?gzg&t ed with

pr opar gypherylmropaky)etiliobH-imidazs{4,wdquidlise (1.68 g, 354aemobywiay oxidized to
ide 4.0 f 2z L -k -k 23 - 2- | T

it i adsond, B788 af b2 PR By MR B - Rbinapin -

m z 308 okiddlas glbsy.sgid) Part B Using the general nethod of Exanple

12 t A 2-hutyl-l-[24 - 2-

yn g;y)l‘@ﬁ@ﬁ) ‘gfiﬁﬁﬂﬁf@%%‘%mg‘%l ine (4.0 g, 13.08 mml) was

react ed papich 15 i odobenzene (1.6 nm, 14.38 mmol) at 90 C. After

15 mnutes the reaction was judged _conplete. The volatiles were
removed undelUsmgdheesgen)aeth @f%?ﬂlpgﬁblsr%’&ﬁ’tzi‘wlﬂi' 2Fas
purifiedy ﬁw@ - Bl daYdth, 55 ddiftin SN-&SE @.75 g, 4.34 mmol) was
di chl org)rreb_%&hane/ tt%g_Ing}F) and rz?:#_ stal i zat i_o(n. frgbm m xt_u)[e of
et hyl acotizated. Heheaesulting tam solifl sies purified byfreqrystallization from acetonitrile to

| 610 Dot TRbRBER Tz ¥ B AP ienl BB N b n ndigfite”
B, 2- butanliné agt2n ErySeMihesofidpmap8@8-81.3 °C. |
Analysis, Calculated for C2sHagN4O (Hz0)o3: %C, 73.61 ; %H, 7.56; %N, 13.73, Found:
%C, 73.3; %H, 7.65; %N, 13.67
"H NMR (300 MHz, DMSO-ds) & 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, ) =8.3 Hz, 1 H), 7.41
15 (t,J=7.3Hz, 1 H), 7.21 (1, = 7.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (4, ] = 7.3 Hz, 2 H),
6.45 (s, 2 H), 4.74 (t, 1= 4.4 Hz, 2 H), 3.80 (t, T=4.9, 2 H), 3.24 (t, } = 5.9 Hz, 2 H), 2.98
(t,J=7.8Hz, 2H),2.39 (1, ] = 7.8 Hz, 2 H), 1.84 (p, J = 7.3, 8.3 Hz, 2 H), 1.62 (p, T = 7.8,
5.9 Hz, 2 H), 1.48 (sextet, T = 7.3, 7.3, 7.8 Hz, 2 H), 0.95 (t, ] = 7.3 Hz, 3 H)
MS (CI) for C5HapN,0 m/z 403 (MH"), 213

20
Example 125
1-[2-(Benzyloxy)ethyl)-2-(ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-4-amine
NH,
[y-N
Nl \>/\ 0/\
Z N
g)
Part A
25 Using the general method of Example 1 Part B, 1-[2-(benzyloxy)ethyl]-2-

(ethoxymethyl)-1H-imidazo[4,5-c]quinoline (0.324 g, 0.897 mmol) was oxidized to
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ynyl )oxy] ethyl } - 1H-i i dazo[ 4, 5-c] quinoline (1.0 g, 2.%1 MM was
oxi di namlod/m1yr ovide 1.0 g of

2-butyl -1-{2-[(3-phenyl prop-2-ynyl)oxy]ethyl }-1Him dazg'[rﬁlsg”‘tﬁsﬁh
i noline-5N- oxide as an oil. 130 3 1 MAR 2005 WO 02/46189

PT) USzidh ﬁﬁféo?ﬁf o IS T o088 b AR Snotine
ynyl ) oxy] 'ﬁ7§l as1a|4:rownadzo[4 5-c] qui nol i ne-5N-oxide (1.04 g, 2.60

mmol ) waspg nated. The resulting brown solid was purified by
trituration with ethyl ether, two tines with 5 chronat ography

over silica gé]m@%e?geﬂemtﬂnemﬁcﬂmfmﬁ le€ll § Phyt 8 L{ARnzy) -
di ch oro hane/ Qﬁno 2 p ovi de 0. 450 ﬁ; §£}3ethyl]2
2. bu yl - ‘% ng)ﬁ =C qmno]me—SN—omde%O 339 g, 0.897 mmol) was

| ) oxy]aetifidd “Theh o
%Q\X/défxy] 133- 14‘%)‘”"11(1:ﬂ g%ﬁ?‘?é‘?ﬁ Cal %%ﬁ“%%ﬁ%ﬂb‘m
(H20) 0. 2:Preygde G;1BTegrof 1-[9+Genzyloxg e thylpd-(cthexpethylp LHdmidsAald, Stqiflin-
0%, 6. 604%e%wt%gwﬁa%§@gq4% DIVSOdG) 8 8 08 (d. J =

78HZ Hgaﬁl?ﬁl( 7.41 =73HZl
, 7. 29-Analysis(Galcudated for T HgNRA%0)70.59; BAH, 65434561“131,48% Houmdt 23

= 2H), 4. 01
54%3$£9§?%%N§ﬁ%€%w 1.81 (p,J=7.3,8.3 Hz, -
44 H&MRJ{306 MH2, 218
I\/B(??JZ O e sD-def g% g , 28%’01 gg‘féfs(d&"gaé T@ 743
\2 But yI - I¢ E Héﬂﬂﬁ?ﬂ%@}ét@ﬂ] -7 (m 2 {6422 H), epLB7r(QIJI=r1:'r40;2
=t t
i? ggrt B, 42\|-"bét§ti\|IH]I {2 ’[(3 h n&?prﬁzgﬁ@gfq’ﬁw%gﬁmn}) f(t’
ynyI)oxyFé’t%H} H) | mdazo[4 5-c]Jquinoline (2.4 g, 6.26 mmvpl) was

gygﬁst)glenlﬁg f.??rr()jfgenyl pr opoxyr's g‘ftﬁ?f ?B-II?ili m dazo[ 4, 5- c] qui nol i ne
as a
Example 126
l-[2-(Benzyloxy)ethy1]-2-buty1-1H—imidazo[4,5-c]quinolin-4-amine
NN
Z N

20 Part A
Using the general method of Example 1 Part B, 1-[2-(benzyloxy)ethyl]-2-butyl-
1H-imidazo[4,5-cJquinoline (2.3 g, 6.39 mmol) was oxidized to provide 2.4 g of 1-[2-
(benzyloxy)ethyl]-2-butyl-1H-imidazo[4,5-c]quinoline-5N-oxide as a brown oil.
MS (CI) for C23HasNyO, m/z 376 (MHY), 360, 270
25 Part B |
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white solid. M5 (Cl) for C25H29N30 miz 388 RAH ), 2797 1MARFHNX B
131 @g]mm\ 201005 WO 02/ 46189 PCT/ USOL/ 46581 Usi ng t hRCTHEReV4581
nmet ho f Exanple | Part B, 2-butyl-Il-[2-(3-

phenyl propoxy) et hyl ] -1Him dazo[4 5 c] qui noI ine (1.68 g, 4.34

I 9. A
rzmgu% y}NaIS OXU?’@‘@?% é}yfpropo ; et hy ] 1H-| m d[2 [benzyloxy)ﬁ]ulllnzollmltﬂel%
N oxi dmnahzqnéscﬂqumdinedN-@mlﬂ-?(@,ﬁ 39cmm®2mm€§zmﬂl ichlproacRiy )
39 o B 9517 696 k) o BRI £ oA Sochfo byt by

pheny!| prigpsiaRi4)y. clquiddlih#iytiaz.a[2ribhlejogcitamide mes Brivwopilde (1. 75
4.34 mmol ) was amnated. The resulting tan solid was purified by
rect yst daftiGation from acetonitrile to 10 provide 0.572 g

oft-butyl-! - isidginb fcidiel R@BEYERpI 1 Pat I Mi{142-Qefizfloxetylnaibutyl-

4- amne as tan crysStalline soli Anal.ysi s.
Cal cul atI@MMQ%MWﬁHQW mcb%em%mﬂi%" ?31% 603;9 b

13.73. ) Qﬂﬁl lid
DIVSO. d6) %’zgs}%ﬁﬁm&n&@m o’ﬁ\ﬁS/lﬁnﬁJthaﬂﬁ?leé HZMSOI-B
7 41 15 vwas puiified Py ghrpmatograply over g:]_lcq gel (gﬂlzzdlthgrop]fthapelp:’fﬂmnol),

5 982 Sl b ipt g b fce g b g 1o oo

2. 21, 2.9 g u1%@%@%@%@1—%{%@@@@&@@ ewhie
Hz, 2 H), 1.62 2 H), 1.48 (sextet, J = 7.3,

7.3, 788°h§m2§‘903’11t§°é%(t’ J :73’Hz 3 H M (C) for

C25H30N4 Wi éziﬁ Exaint 97,158, 7.00; %N, 14.96. Found: %C,
1-[ 2- (Be%gﬂ? “& iy 1t'ﬁﬁg(izyrnethyI)-II—|-|md{ajtzo[4 5-c] qui nol i n

- 4- am ne73.%1; HQH,[\T 06 %N 149
15 'H NMR (300 MHz, DMSO-dg) 3 8.03 (4, J = 7.3 Hz, 1 H), 7.60 (4, J = 8.3 Hz, 1 H), 7.39
(t, T=6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (n, 2 H), 6.45 (5, 2 H), 4.76 (, J = 54,2
H), 441 (s, 2 H),3.89 (1, ] =4.9,2 H),2.94 (1, =83 Hz, 2 ), 1.77 (p, ] = 7.8, 7.8 Hz, 2
H), 1.40 (sextet, J=7.8,7.3,6.8 Hz, 2 H),0.91 (t, J=7.3 Hz, 3 H)
MS (CT) for Ca3HaeN4O m/z 375 (MH'), 242, 183
20

Example 127
1-[2-(Benzyloxy)ethyl]-2-methyl- 1H—1m1dazo[4 5-c]quinolin-4-amine
NH,
N

N
P N\>—

¢
Part A
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mﬁc_o Tze

Part A 25 Using the general method of Exanple 1 Part B} MAR 2005

1- [ 2-VPdRA¢189xy) et hyl | - 2- PCT/US01/46581

(et hoxynet hyl ) - 1Hi m dazo[ 4, 5-c] qui nol i ne (0.324 g, 0.897 mml )

was oxidized to 132 WD 02/46189 3 1 MAR 2005 PCTIUSO /46581

provi de O. 338Ugng)thegenera]meﬂlodofExa lelPartBl [2- 1 -2-
ety e

o Lo oxt AEmAS - HakindRine s g @’Hemsi) i oeiond e ooy bkl il
exanpl e ﬂlibﬁzyﬂlmy!)et@l]-ﬂ&tﬁjhﬂmﬂﬂlﬁﬁblﬁf@Mbinoﬁne-ﬁq—oé_léie (ag a Eg)évn gsohd.

(et hox?/nr;Et hiél ) - 1Hi mi dazo[ 4, 5- c] qui nol 1 ne- 5N- oxi
0. 897 am nated. The resultlngtan solid was purified

by recryst al | Uagees
12 [ 2 (bengyl o) Lyj et [ﬁﬁ“ﬁ%@?&bﬁﬁ?ﬁ 3 B 12 R bl mes,
- 4- ami néiHu irdayaelinerSN-pxide (61 315, 13 WODVQSIMHWmSnchlomacety!

o, 10 et (o e B Pt o Rute ip i o ipresismdetyg et

8.08 (d, H-lmdaz«z{ﬂazc]mnﬂjm-ﬂ}sa,z,edncmraaosmandézas abrbdm solidd3 (t, J -
= 6.8 Hzp,dc 7.19-7.24 (m 4 H, 7.11-7.14 (m 2 H), 6.6 (s, 2
,487?‘J‘ J=5.4, 2 H, 4.79 (s, 211), 4.44 (s, 2 H), 3.90

1g 5 4, Usiby the:geﬁe&al(rqeﬂmﬂ of efarBple 0 Part iy, N-2 eﬂ%ﬂ&ysetth 1]-2-
TE y]l?H—mm{a [21 5-g|qmnc%2 lj}-?fl’?-%ozz2-rg1czhlo§£a7c:etanu e (10. 4(13 g, 21.89 mmol)

et 8 4

| e
.
( be R R PPE clzomﬁpwphmer ﬁh@egpb{%/%dzeqlqmmﬂiandmemamn
3
y

9 pEdrled\Yader to

| oxy) et hyl ] - %%%ﬁ/ OH-%lfﬁ%r az%&fggmvth&%é%fel @N— oxi de as
Benzylows)qtini)-2 methyG BHREMEOH, S ]Ruiddlin-4-Mrdie 2s366hite 24164, m.p.
159-160°C.

(0 ‘ﬁ";\;

6. 8Hz
anpl e
[ 2-
H
[ 2-

6.
benz
bkown

Analysis. Calculated for CyotoN4O: %C, 72.27; %H, 6.06; %N, 16.85. Found: %C,

72.17; %H, 5.96; %N, 16.81

"H NMR (300 MHz, DMSO-ds) § 8.04 (4, J = 7.3 Hz, 1 H), 7.59 (d,J=8.3Hz, 1 H), 7.39
20 (t, J=83 Hz, 1 H), 7.15-7.27 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (1, ] = 5.4, 2

H), 4.43 (5,2 H), 3.90 (t, I = 5.4, 2 H), 2.61 (s, 3 H)

MS (CT) for CaoH2N.0 m/z 333 (MH™), 243, 199
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25 Part B 133 WD 02/46189 3 1 MAR 2005 PCT/ US01/ 465813 bg‘i&& ﬂ{'

gendﬂﬂlﬂzmmﬂod of exanple 1 Part C, PCT/USO 46531
1-[ 2- (benzyl oxy) et hyl]-2-butyl -1 H

i m dazo[ 4, 5-c] qui nol i ne-5N-oxide (2.4 g, 6.39 mol ) was reacted

with trichl oroacetyl isocyanateE@ﬂmﬂEl@ﬁ 7.678 mol ) to provide

i1 o dazol 4, 5. ERAHABIVROSR P 1584 sawiplinet oming,

brown oil. 5 Part C Using thengeneral nethod of exanple 1 Part D,
N {1-[2- (benzylo)y)ethyl] 2 utg\-

acetam de (3.3 g,
6.39 nmol) was hydrolyzeo ﬂOdIUﬁ]ﬁEthOXIde (5 m of 25%in
met hanol ). The resulting t ol i was purified by

chr omat ogr aphy over silica™g¢€l (98/2 dichloronethane/ nmet hanol),
10 recrystallized from nethanol amd dried under vacuumat 60 C
for 18 hours to provide 0.174 g{of

1-[ 2- (benzyl oxy) et hyl ] - 2- but yl - | BT dazo[ 4, 5- ¢] qui nol i n- 4- am ne
as a white solid, mp. 133-135 alysis. Calcul ated for
C23H26N40: 9, 73. 77 9%, 7.00; %N, 14.96. Found: 9%, 73.51; 9%,
7.06; %Yanlg. 92 15 H NVR (300 MHz, DWBC)dG) S 8 03 (d J = 7 3
Hz, | H, 7.60 (d, J 8.3 Hz, 11- 1) &

7. 19-7. 24 ( mUsingHhe gawmbmthm of Fxamples) Pm@ B4$ 2~£b=n2y19¥methy1}é%1-
= 5. 4, .
(s, 21, G ER Sslopigolne (34 S popmgl wog ridjaed o proids 25 g ol 2
H, 1. 40bemeyidxgjethyd]-2-odtylELH- ﬁniﬂam@‘! B-MnohnHﬁN-@u@JaS(atbmWn ail.7. 3
‘Hz, 3 FﬁP (Cl) for C23H26N4AO nmiz 375 (MHt), 242, 183 20 Part A
~NH2 w Exanpl e 127

1- [ 2- ( Benzy| a3singthb géderal nietod\of exdrhplenl thobaef @, 15p26e(bentiyloady)eatvyd]-Brottyle

10 1 H-imidazo[4,5-c]quincline-5N-oxide (2.50 g, 5.80 mmol) was aminated. The resulting
oil was purified by chromatography over silica gel (98/2 dichioromethane/methanol) and
recrystallized from acetonitrile to provide 0.75 g 1-{2-(benzyloxy)ethyl]-2-octyl-1H-
imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 110-111 °C.
Analysis. Calculated for Co7HiN4O: %C, 75.31; %H, 7.96; %N, 13.01, Found: %C,

15 75.20; %H, 7.88; %N, 13.00 _
"H NMR (300 MHz, DMSO-d) 5 8.03 (d, J = 7.8 Hz, 1 H), 7.60 (d, J = 8.3 Hz, 1 H), 740
(t, J=7.3Hz, 1 H), 7.17-7.26 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (5, 2 H), 4.76 (1, 1 = 4.9,2
H),4.41(s,2H),3.88(t,J=49,2H),293(4J=78Hz2H),1.79(®,J=73,73Hz 2
H), 1.20-1.38 (m, 10 H), 0.85 (t, J= 6.3 Hz, 3 H)

20 MS (CI) for Cz7H3N:O m/z 431 (MH"), 291, 214
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N 134 WO 02/ 46189 3 1 MAR 2005 PCT/ USOL/ 46581 Usi ng 3 hdiA§eBér al
met hadocvbmﬁsarrpl e 1 Part B, 1-[2-(benzyloxy)ethyl]-2- nﬁ‘mfémmssm
| Hi m dazo[4,5-c]quinoline (6 g, 18.9 muol) was oxi di zed

provide 6.3 g of 1-[2-

(benzyl oxy)ethyl]-2-nmethyl-1Himg 1é13g c] qui nol i ne- SN-oxi de as
a brown solid. Part B5 Using the g neral nmet hod of exanple 1
Part C,1-[2- (%&Mpﬂi@xye)thﬂhyl(}-pmwﬂwy1H—1m3dazo[4 5-cJquinolin-4-amine

| Hi m dazo[ 4, 5-c] qui nol i ne-5N-oxide (6.3 g, 18.9 nmol) was
reacted with trichloroacetyl isogganate (4.95 g, 26.27 mol) to
provide 10.4 g of N-{I|-[ 2-(benzyl o et hyl ] - 2- et hyl -

| H hni dazo[ 4, 5-c] qui nolin-4-yl }-% frichloroacetam de as a
brown solid. Part C 10 Using ths hod of exanple 1 Part
D, N-{1-[2-(benzyl oxy)ethyl]-2- \

met hyl -1 H- 1 m dazo[ 4, 5-c] qui nol i ¥4-yl(} -2, 2, 2-tri chl oroacet am de
(10.46 g, 21.89 nmol) was hydrol yzegpwi th sodi um net hoxi de (20

..r-z

mL of 25%in nmethanol). The resul browmn solid was purified
.by chr omat ogr aphy over silica gel [ 2 di chl or onet hane/ met hanol )
and ¢ri ed under vacuumat 60 C for 18 hours to provide 1.036 g of
1-[2 15 parta

(benzyl oxy) et hyl]-2-nethyl -1 Him dazo[ 4, 5-c] qui nol i n4-anine as a -
white solid, mp 159- 160C. Anal ysis. Cal cul ated for C23H20N40:

uC, 72.27: %t néefeelmmn aymosphere, Zoghspoxyethylampe (17.6 m-0.13mob waspglded

)5 B _MafR0q e (RUBRYShsn B Al dusafndpbios 4 ' i 50

( m 4 H trigthydgnine iza iml 0216H)191) & di@ﬂo(rgmemand)(sommm The readtion was4, 2

f or I%ZOHM ﬁﬁ%ﬁ?ﬁ“ﬁ’?"l’ﬁ% °“E@’s} ‘%‘}éi‘g?ggl g’}“ﬁeﬁ\?ﬁg@ow

separated. The organic phase was dried (MgSQO,), ﬁltered, and the bulk of the solvent was
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator.

The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nitro-
N-(2-phenoxyethyl)quinolin-4-amine as a yellow solid.

15 PartB

3-Nitro-N-(2-phenoxyethyl)quinolin-4-amine (6.0 g, 19 mmol), 5% platinum on
carbon (1.5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm®). The
reaction mixture was filtered and the catalyst was washed with ethy] acetate. The filtrate
20 was dried (MgSQy), filtered, and concentrated snder vacuum to near dryness. Hexane was
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of
N*-(2-phenoxyethyl)quinoline-3,4-diamine as a pale yellow solid.

PartC

3-methoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30
25 minute period to a chilled (ice bath) solution of N*-(2-phenoxyethyl)quinoline-3,4-diamine
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PCTI US01/ 46581 Exanple 128 © 31 MAR 2005

1- [ 2W@Baausy8oxy) et hyl ] - 2-octyl -1 H- i m dazo[ 4, 5- c] qui no[FOT/USOAHHIEE
NH2 Part A 5 Using the general nethod of Exanple 1 Part

B, 1-[ 2- (benzyl oxy)ethyl]-2-octyl- 1Himdazo[4,5-c]quinoline (2.4

g, 5.8 Qghﬂlﬂﬂ&oh@ﬂﬁﬁ@(md%l)? . Rftdt aGbw holrd,-a precipitate formed.
(benzyl oxy et hyI octy] -1 Himdazo[ 4, 5-c] qui nol i ne-5N-oxi de._as

a brown Bi€ solwam@mwa@%w@mwm%m ssand hprage (6 mi) was
C 1-[2- ﬂfﬂ;zgidﬁ}iﬁ)iﬁ%}l rvidial/d o oﬂ‘ﬁmeﬂloxy-N-

| Hi m dazo ur nol | e5I\I-OX| . ’5450 mol ) was
am nat ecpheftryethwBarhinplqginobin xlhgommiﬂpe@la M‘mﬂ&tsdgr aphy over

sili ca gel (98/ 2 dichl oronet hane/ net hanol) and recrystallized

fro aqn;)trlleto provide 0.75 g

(benzy oxy)ethyl)-2-octyl-1H imdazo[4, 5-c]quinolin-4-am ne
as a white powder, f? 110-111 C. Analysis. Calculated for
C27H34NAO. T heprodust fromPary Cd.9 g)and 3 3.5¥nsolution efamumenia in methgaol 200

12 T S P G {00, HE B Aol uB iy o
. 17- 5 7 g@hétﬁ% Afdr)the thixhite wad Sodléd toAmbent mpbratuse, itdvds)conetniffted tpded
"2, Grasiting Ty et yspinaged Gerpgpmdighloromestang 159 m) gud water (150

7.1

=4

(t

1.20- 1. 3RI)( Mhe Hctidhns wereGepdrited dndthéa eblis fraztibh wadexcte@withf Or
C27H34N40Q n1z 431 (M T ), 291, 214 136 3 1 MAR 2005 . WD 02/ 46189

PCT/ USQ $igldoromethens {1108 mf) gThe organic fracuons were combined, dried (MgSOy), an
2 (2 VELARKE! The il oflike RINRROUNSHeIRSVd uhider FHofid Qhcherafd (4 aaa&m 4

-amine 5 Part A Under a nitrogen atnosphere, henox Iam ne

(17. 6 ml yield.anghitepirgcipifate. Mpguwm Slfrasionprvided leBg: 2-(2ame mﬂwthQ
sol uti ongab 47BN Of Pintiatbol4, S I uolihd & 4 WHlitesofla. O0- 1 ™),

15 Part E

3-Chloroperoxybenzoic acid (1.5 g, 8.7 mnmol, 60% by weight) was added in three
portions over a period of 20 minutes to 2-(2-methoxyethyl)-1-(2-phenoxyethyl)-1H-
imidazo[4,5-c]quinoline (1.8 g, 5.2 mmol) in chloroform (100 ml). The reaction mixture
was maintained at ambient temperature overnight and then washed with saturated sodium

20 bicarbonate followed by water. The organic fraction was dried (MgSO.) and concentrated

under vacuum to near dryness. Hexane was added and the resulting precipitate was
recovered by vacuum filtration to yield 1.6 g of 2-(2-methoxyethyl)-1-(2-phenoxyethyl)-
1 H-imidazo{4,5-c]quinoline-5SN-oxide as a light yellow powder.

PartF

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmotl) was
added dropwise to a solution of 2-(2-methoxyethyl)-1-(2-phenoxyethyl)-1H-imidazo[4,5-
c]quinoline-5N-oxide (1.6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by
weight in methanol) was added and the reaction was maintained at ambient temperature
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—

triethylamne (21.5 m, 0.16 nol) in dichl oronet hane 3 3MARNPE.
The me@oi/i@awe was 10 mai ntai ned at anbi ent tenper at ur e POTAISL /GRS
Wat er was added and the phases were separated. The organi c phase
was dried (MgSO™4), filtered, and the bul k of the solvent was

renoved fon @@ kdditRmELRTS diﬁxﬁcﬂﬁmﬂlﬁfdﬁﬂdﬂl 094) Jrak BEIARNH tHeQo WRSses were
chilled in a refrigerator. The resul tlagtg preci pitate was

recover eif’Pﬁ‘?teGaE%WF phase wah cqngerivelodjand purified ty figsh golpmn o-
N- ( 2- pheggabiub #ary f'dﬁﬁiopdi‘néﬂﬁn@fnié ho ﬁQLﬁ(gu a&?@ggﬁm

3-NitroN(2- phenox et hyT) qui nol 1 n-4-am ne
pl at i nun™Veuw co@hm%ﬁom@tg} mmﬂmqlved@bm e Anyl tigeted with

pl aged i V1Y
ove?ﬁl gh%hﬁg?l&cer a 83@% pr eégs%l?;ge%o %‘% %@ﬁgﬁl&gﬁ(ﬁ%ﬁimﬁ“
r eact i onconiledt ahermbng plecipitate wan tecovepsdoyt filbrytion and siried fiechcwith bven

Content r QPG trRiaos bR R F4 melPuphEC ¢ Prekinb L alni T

t he resubjqiiglirs-afmineids a4 pewidet 2 p.agt ed 79ye@acuum filtration to
provide 4.9 g of MN4-(2-phenoxyethyl)quinoline-3,4-diamne as a

pal e yell,ow solid. Part C 25 3-nmethoxy anoyl chloride (0.86
P © Y BOTNR D MFaCIMICH AP a5 Bl 9. 1L e ddder b 5tz Fla7 44

chiid ed g | gt f

- {2 DSt et IR T Toae . 620,677 Ko 1D, 6520 Jo 2 B3,

02/ 46189658, LD $/01453 £ S 0He, 231) 443 (tnkro 5. Hzn 2H), SH870t, I rref. f Hac2H) 1 D84
Af t PUrE ecipitate formed. The solvent vol une

was redu é%ﬁhggwr(bvacf?u}rlngtﬁhhear dryness and hexane (100 ml) was

added. Vacuum filtration provided 2.9 g of 3-nmethoxy-N-{4-[(2

phenoxy e MBACHmier36B 4 82013168 A 823 salcdgoDudaNi@e MidDa hydr ochl ori de
salt. 5 Part D The product fromPart C (2.9 g) and a 7.5%

sol ution t&a&p r

pressur e@é‘s‘gg}ﬂgyfﬁeﬁz\%gzel §9 g'églq%dm al)r?d%? r@n %eét g& bn?’asik

forl36 hdbA&. After the mxture was cool ed to anbi ent

tenperature, it was concentrated under vacuum The residue was

partitioned between dichl oronethane (150 m) and water (150
Example 130

2-Isobutyl-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-amine

NH,
G
I

o’\,:zr\,r.z

. &

N*-(2-Phenoxyethyl)quinoline-3,4-diamine (1.5 g, 5.4 mmol) and isovaleryl
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general
procedures of Parts C-E of Example 129. The resulting product, 2-isobutyl-1-(2-

25 phenoxyethyl)-1H-imidazo[4,5-c]quinoline-5N-oxide (1.6 g, 4.5 mmol) was dissolved in
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10 m). The fractl ons were separated and the aqueous fﬁ‘gyﬁ Z)nrqswas
ext ree @dsrss h di chl or onet hane (100 nl). The organi c PEAUSPHHSSI
were conbined, dried (MgS™4), and filtered. The bul k of the

sol vent was renoved under vacuum and hexane was added to yield a
whi t e pdihloporhethane (R0cml) and ashimoainmdrydpoxadei (5@ ohi)iws addeal The reactlon

s o wh s U ted el p RS B pberk .5 B Do i HopAg bl

8. 7 moloverGPériol of 20 ﬁhﬁﬁesv\mse esbiiag bath utahfm\remmdm@feacﬁmema
period of 20 ninut es to 2-(2-net hoxyet hyll)1 1- (2- phenoxyet -1H—
i m dazopinfaisedatiaminenkiempsratyreovesmght,, The p W%ﬁﬁm%

Thes rea ha@mﬁls&}geﬁ&m\eﬁ%haa%mm B&itboB soditih Sbonb@TBRY, Watkk Drine;

overnig t and then washed with saturated sodi um 20 bi car bonate’

f ol | owedribg WmBOx); arktronesniyated to teandnyness wmwdrlim wg-'s@dyd terRrovide

concent raIE_g Q;hggﬁﬁ.”{?@é apidiRdo
the resd™T gp %’pg?{lcpl éeérgv?/ggct%@g ver acuum tratl on to

yield 1 y&l@O.@G gdf @-Eisubatyhd)e@tphmkyetﬂyl}BH-piuBiam{ﬁéfcﬂ‘}“u)Olm-él-amme as a tan
| Hi m dazol.,4, 5- C!«ﬂﬁﬁﬁ%yb@ﬁ SN-oxide as a light yellow powder.

Part F 8 at nosphere, trichloroacetyl isocyanate
(018 ™M, P @"i@ﬁi/\ﬂl&@iﬁzﬂ}go‘bm(cpﬁ =@&{3 Hgz, 1H), 7.43
- phenox -I'Hi'm daz

2-(2- net hoxye - o
S oai no|(r,a§.y75w%«ﬁ@97%a7@ogm 6B ] =3 T oz & o hades Ha, 83D,

hoLrgnd éiﬁf ﬁ-&cﬁbg?rb ae lf%hﬁ? ?p‘[smfc?/ﬁ‘b§%| g _ttgglmr:;gr_af ano%}?j
was adde’&;l4(h2@2(m,ell'i)eb@2(tbﬂl’\ﬁeﬁsﬂzmilﬁt gl ned at anbi Snt t enper at:Jre
2.5 days.© SHR AT IR D02 o hip® TertbaPin et i Tanaeds,

wel® separsalzus, 1TBB biiga66.6, 4 368.3y2E1,Qacent rat ed and purified

3?101;1: g?%?ﬁﬁﬂ@?ﬁéphgﬁg ?Pitg’gafécéi lsdzg%sﬁ‘% Nﬁ@lpr oduct were

conbi nedandt esl6@ fir CHFBENION CY 2380 H, G AS &, Y&k i Fouh@i ¢,i703 3] H] 6isaieN,
and treated with 5 activated charcoal. The mxture was filtered

to renovP-the charcoal and the filtrate was cool ed. The
resulting precipitate was recovered by filtration and dried in a
vacuumoven (80 C) to provide 0.68 g of

2- @9- net hoxyet hyl ) - 1- ( 2- phenoxyetipmplel3i nj dazo[ 4, 5-

2-1sopropyl-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-amine

25 N*-(2-Phenoxyethyl)quinoline-3,4-diamine (2.0 g, 7.2 mmol) and iscbutyryl
chloride (0.9 ml, 8.6 mmol) were combined and treated according to the general procedure
described in Example 130. Recrystallization from acetonitrile provided 0.82 g of 2-
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c]quinolin-4-amne as a tan povvder, m p 171 0- 174. 0C3 1 MARNIRR
(300wid F46ildS0O d6) 8 8.19 (d, J = 8:1 Hr, 7.64 (

Mz, 1H), 7.44 10 (t, J = 7.5 H, | H, 7. 267 26 (m gﬁ')r’{lsg"‘g%é‘
(t, 1 =7.4H, 111), 6.82 (d, J = 8.2 Hz, 211), 6.58 (s, 211),

5.01 (t,; = | 3,87 T=
> 91, by fens Bl b ford s duRhts ol el 1

m e 363.2282019C363. 1821 cal cd for C21H23NAC2, I\/H—I) Anal caI cd for
C21H22N4,

6. 17; Mi&&%ﬁﬁﬁ@éﬁ%%ﬁoﬁ%@lm 659,62 (0, = 8.3, 1.1 Ha,
(2 pheﬂQﬂYﬁthb(éﬂ‘k*@‘zdﬂﬁz‘llﬁ) @]zg%dm%_ ﬁps%ﬁﬂ‘%'}& ?9%1}% 6,81

2- Phenox et hyl’) qui nol'i ne- di am ne

i so al er(fiJ=¢A g 2Hb 646 (8 28D), 5 61 @,MPﬁm@ﬂk4éBI€bﬂﬁé€9 BndH) % ed

?—ﬁé°¥3£%ﬁ%f€€%ﬁ?ﬁ?ﬁ1§é’butyﬁﬁf g S O 01 Bample 125

phenoxye tOWMR (13 MBzIRMSO4AS 169.3,UiSRS) 1m A6 NB06, [3D.1G 126.84}.126.78,

e UsO A gs Bt ShPol e Bhdrat (30 AN and anmoni um hydr oxi de

(50 m ) Mﬁ$CBdﬂeBl47M(B%mmtbﬂ]cdm&ﬂ-mwcggh{mee bat h) and

ovdP & st er oA T 2031 dgh Nolf DB e A S ¢ ne

reactl onewds maintained at anbient tenperature overnight. The
phases were separated and the organic 5 phase was sequentially

v washed with 1% aqueous sodi um carbonate (3X), water, brine;
“dried (Na2SO4); and concentrated mmﬂﬁqudryness i n vacuo. Hexane
was added to provide a precipitate. The solid was collected and
purified by recr¥Suslil-Cphenexryetyinl Heimtidnaolidis-¢]quindin-4-amind 0. 96 g
of

2- ilgobutyl -1 -(2-phenoxyet hyl )-1Hi m dazo[ 415- c] qui nol i n- 4- am ne
as a tan powder, mp. 176.6-177.%=C. 10 1H NVR (300 MHz,
DMSO-d6) 5 8.16 (d, J 8.2 Hz, N 7.63 (d, J = 8.3 Hz, 1H)

7.43 (t, 7.6 Hz, 1H) w,’e.sg_(t, 1=7.73

J = 7.
Hz, 111), 6.81 (d, J = 8.6 Hz,

N‘-(Z—Phenoxyethyl)quinoline—i!,4-diaminc (2.0 g, 7.2 mmol), xylenes (150 ml),
and trimethylorthovalerate (2.5 mt, 14.3 mmol) were combined under an atmosphere of
20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum
. filtration to yield 2.4 g of 2-butyl-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c]quinoline as a
light tan crystalline solid.
25 2-Butyl-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c]quinoline was treated according to
the general procedures described in Parts E and F of Example 129. A final recrystallization

141



6.49(s, 2H), 4. 98(t, J=4. 8Hz, 2H), 4. 42(t, J=4. 8Hz, 211), 233MARN =
7.2 WQyoxu4dyg9 2.40-2.22 (m 1H), 1.02 (d, J = 6.6 Hz, PEH)US01/26381
NMVR (75 MHz, DMBO-d6) 158.6, 153.9, 152A, 145.5,132.9, 130. 1,
127.1,126.9, 15 121.5, 120.8,115.3,114.7,

66. 6, 44. elp,g,.g WPk d
for QZI—?ZbééN?lcOe%ng&ll-D A%flo?:%ﬁ%%%@%&ﬁﬁﬂzmo 83 73. g%ﬁ,[:;glg 71,

N, 15. 5¢]qmmlwd4-a@neasw3@enqqdlesr59 1683-1605 3. 20 Exanple 131

55 Na- (2 THNOR PORMERENEh N & 16, T e, T 1. %' 4 S 0. 2
i sobut yr(zlj TH L[ 119!)97 Q@?&Or(in, 38), G WIQIJ)= 'MEHQ, IIQUmeﬂ Jaﬂﬁs H!’z,em)?d

accordin o the

Recsyot 411 GeAloAST (oht AR ARDA Tl B HEo ) A0 OF 57 HagTS, 86
MAR 2009, m 7k 88, B@E/qeii@iﬂ $535);
| sopropy], - henox @ﬂ;& 1H i m dazo[ 4, 5 ui nol i n-4-am ne as

a tan so 158-5,Nr6¢ B3, M&ﬁ Hs3 196& 12434,

Jd =7.5 , 5 v/ 1 Hz, 1 7.46-4. 40
Lot 3 7“%21%@ s a8 B oabotg L T T 04

Hz, 1H) M8 (Sl)mfsBéuzoiz(%m(!zsmlcdmcnlsuhm(M+H)213) 5.01 (t, J =

re 0311) At ol CanaN O L I e Tk Pty Passh o

DVSO d6) 1I5%7. 3, 158. 5, 152. 3, 145.4,132.6,130.1, 126.84, 126. 78,
121.5, 120.7, 115.3, 114.6, 66.5, 44.1, 25.2,21.8; M5 (C) me

. 347.1872 (347.1872 calcd for C21H23NAO, M+H); 10 Anal cal cd for
C2i HR2N4O C, 72. 81 H 6.40; N, Bmbl13ound: C, 72.48; H, 6.59;
N, 16.50. Exanple

2-Butyl -1 -(2- lp@el%hﬁ;awmyl)jz (Phenorymetgh- Aﬂarxet}aafai%ﬂﬂwnahwﬁ%n%
N4-j62- Phenoxyet byl ) qui nol i ne-3, 4-dianmne (2.0 g, 7.2 mol),

xyl enes (150 m), ,
1
-
!

According to the general procedure described in Part C of Example 129,
phenoxyacetyl chloride (1.2 ml, 8.6 mmol) was reacted with N*-(2-

20 phenoxyethyl)quinoline-3,4-diamine (2.0 g, 7.2 mmol). The product of this reaction was
treated according to the general procedures described in Parts D-F of Example 129,
Recrystallization from acetonitrile provided 0.65 g of the final product, 1-(2-
phenoxyethyl)-2-(phenoxymethyl}-1 H-imidazo[4,5-c]quinolin4-amine, as a tan powder,
m.p. 168.5-170.0°C. |

25 'H NMR (300 MHz, DMSO-ds) 8 8.25 (d, J = 7.9 Hz, 1H), 7.64 (dd, ] =8.3, 1.0 Hz, 1H),
7.47 (m, 1H), 7.38-7.14 (m, 7H), 7.01 (t, J=7.3 Hz, 1H), 6.89 (t,J= 7.3 Hz, 1H), 6.81 (d,
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y for C22H24NAO C, 73.31; H, 6.71;

and trimethylorthoval erate (2.5 m, 14.3 nmol) were c§ribvkieiBl
underywa2a¢@sphere of 20 nitrogen and heated at refl
tenperature for 4 days. The external heat was increasLe}ﬁgn:';‘{[rjlﬂ)IM‘I’;SBI
approximately 35 m of xylenes was renoved by distillation. The

Formed. Tha Sar P REatl i (BB RIRA 73 Ve, 2 43t S5 eling' ©

2.4 g of ZEI) butyl -1-(2 phenoxyet hyI )-1H i m dazo[ 4, 5- c] qui noI i ne as

DBt M YR R RSP e 198, £ 35251492, 146134 1O d20-1r18R e

a](c:cordl nlgzmlzsjselmezab 2105 ¢2114,935. 85151 1, l@w?lﬁsﬂﬁbgﬁsand F
0] anp zation 141 MAR 700 WO
02/ 45189 ME@?%@% (?f]owzje@f#ﬁf%ﬁm@@: MtHEd 0.93 g of

2but yl - | Angtdaiamen el fangid 24 ! a

white needl es, mp. 1@,‘]1402 169 5 q@ NST\/IIQBJ 6538%]%%;%%60@%@?
8.16 (d, 139 8.1 Hz, 1H), 7.63 (d J=8.3H, 1H), 7.43 (t, J =
7.6 Hz, 1H), 12&7.m)(m 3H), - 6.90 (t, J = 7.4 Hz, 1H), 6.82
(d, J = 8.5 Hz, 2H), 5 47 (s, 211), 4.97 (t, J = 4.8 Hz, 2H)
443(t, = 4.8 Hz, | '3.00 (tExahple 1347 bz, 211), 1.86 (m

ovbs 365‘71533’2&3-%40*8@“%@1%%%%@@? e g Mo
120.7, 115.2, 114.6, 66.7, 44.4, 29.3, 26.2, 21.9, 13.6; M5 (Cl)

role 361. 2032 (361. 2028 cal cd forN 2H25N40, M+H); 10 Anal cal cd
,JN5.54. Found: C, 73.15; H,

©6.69; No 15.57. Exanple 133
1- (2- Phenoxyet hyl ) - 2- (phenoxyne n.dazo[ 4, 5- c] qui nol i n-4-
am ne 15 According to the gene pro edescri bed in Part C
of Exanple 129, phenoxyacetyl ©#l oride mM, 8.6 mMmmol) was
reacted with N4-(2 20 phenoxyet hyl) qu nol i ng -3,4-diamne (2.0 g,
7.2 mmol ). The product of this re ion way treated according to
the general procedures described ZWn/arts D -F of Exanple 129.
Recrystallization fromacetonitrile provided 0.65 g of the final
product, 1-(2-

According to the general procedure described in Part C of Examl;le 129, 4-
15 methoxyphenylacety! chloride (1.2 ml, 7.9 mmol) was reacted with N*-(2-
phenoxyethyl)quinoline-3,4-diamine (2.0 g, 7.2 mmol). The product of this reaction was
treated according to the general procedures described in Parts D-F of Example 129.
Recrystallization from acetonitrile provided 1.1 g of the final product, 2-(4-
methoxybenzyl)-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-amine, as a tan solid,
20 m.p. 201.0-203.6°C.
"H NMR (300 MHz, DMSO-dg) 3 8.15 (d, J=8.1 Hz, 1H), 7.63 (d, ] = 8.3 Hz, 1H), 7.43
(t, 3=7.6 Hz, 1H), 7.26-7.18 (m, 5H), 6.93-6.87 (m, 3H), 6.74 (d, I = 8.2 Hz, 2H), 6.58
- {s,2H), 4.89 (t, J = 5.1 Hz, 2H), 440 (s, 2H), 4.24 (t, = 5.1 Hz, 2H), 3.70 (s, 3H);
MS (CT) m/e 425,1948 (425.1978 calcd for CH25N4O,, M+H);
25 Anal calcd for CrsH24N405: C, 73.57; H, 5.70; N, 13.20. Found: C, 73.25; H, 5.93; N,
13.06.
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phenoxyet hyl ) - 2- (phenoxynet hyl ) - 1Hi ni dazo[ 4, 5- c] qui n$!1i MARAZ0EIN ne
,  aswd dbsigowder, mp. 168.5-170.0C. 25 'H NVR (300 pitzayso1/46581
DVBO-d6) 6 8.25 (d, J = 7.9 Hz, 1H), 7.64 (dd, J = 8.3, 1.0 Hz,
1H), 7.47 (m 1H), 7.38-7.14 (m T7H), 701(t J = 7.3 Hz, 111),

6.89 (t, J =7.3 Hz, IM 8. 81 (d pxfhdled st MAR 2005 V\003/46189
PCT/ USOL/ 46581 J = 7.8 He, , 6.69 E 211 5.53 5 5.29
(t, J = 5.0 Hz2- Cz*ﬂppewlﬂla(zénhen@c}*ﬁﬂwl)d da@ﬂ} 5-clp® ~aemge VHz,

DVSO- d6) 158.5, 152.7,149.2,146.1, 134.1,130.2,130.1, 127.6,
127.0,126.9, 122.0, 121. 6, 121. 5, 121. 4, 115. 3, 115. 1, 114.7, 66.6,
62.7, 45.0; 5 M5 (d) me 411. 181H;(411 1821 cal cd for
C25H23NA2, M+H); Anal cal cd for & or C, 73.15; H, 5.40; N,
13. 65. Found: C, 73.36; H 5.30} | N, 3 Exarrpl e 134 10

2- (4- Met hoxybenzyl ) -1-(2-pheno qp}-l p dazo[ 4, 5-c] qui nol i n-

4-amne. L // According to the procedure described in
Part C of Exanple 129, 4- 15 enyl acetyl chloride (1.2
M, 7.9 mol) was reacted with N-(2¢g ~

phenoxyet hyl ) qui nol i ne- 3, 4- di am ng .0 g, 7.2 mol ). The product
of this reaction was treated ac ng to the general procedures
described in Parts D F of Exanpl e~129 Recrystallization from
acetonitrile provided 1.1 g of the final product, 2-(4-

met hoxybenzyl ) -1 - (2- phenoxyet hyl ) -1 H i m dazo[ 4, 5- c] qui nol i n- 4-am
ne, as a tan Nb(2phenogethyl)guideiinee,£oBmiE. (2:018, NIXRrH6K) 8nd/Hz ,

DVMBO- d6) S, 8. 15 J.=.8.. ) 7.683 (d, 7..= 8. Hz, .1 .
7.43 )cycbom%n% athomyl f‘i%*?‘e 5.? lz%'iE ??ﬂl%meﬁ]"f%?ﬁem%%ﬁiﬂé%w Pﬁ%mg,m
¢ L it e T

, ) , , . , = J. , . . S ;
T o epwvided SR 41 AR oy B EAiEa s g Apine
calyd fop @ﬁg@fd&lﬁ@mgg 203987, H 5.70; N, 13.20. Found: C,
73.25; H, 5.93;

'H NMR (300 MHz, DMSO-dg) 6 8.17 (4, ] = 8.1 Hz, 1H), 7.63 (4, } = 8.2 Hz, 1H), 7.43
(t, = 7.6 Hz, 1H), 7.28-7.20 (m, 3H), 6.90 (t,J=7.3 Hz, 1H), 6.81 (d, J = 8.5 Hz, 2H),
6.46 (s, 2H), 5.02 (t, ] = 4.9 Hz, 2H), 4.42 (t, ] = 4.9 Hz, 2H), 3.60 (pentet, J = 8.2 Hz,
1H), 2.18-1.67 (m, 8H);

15 1B3C NMR (75 MHz, DMSO-dg) 158.5, 1583, 152.9, 144.6, 133.0, 130.1, 126.8, 121.5,

120.8,115.3, 114.7, 66.5, 44.2, 36.1, 32.3, 25.3;
MS (CI) m/e 373.2030 (373.2028 calcd for CpaHysN,0O, M+H);
Anal caled for CsHz24N4O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N,
15.08.

20
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143 3 1 MAR 1005 WD 02/46189 PCT/ US01/ 46581 Exanpl e 3F35MAR 2005
2- Cyowomansish- | - (2- phenoxyet hyl ) - 1H i m dazo[ 4, 5- c)qw

e 5 N4-(2-phenoxyet hyl ) qui noline-3,4-dianmne (2.0 r%ﬂﬁs'ﬂ“)ﬂggl
and cycl opentanecarbonyl chloride (1.1 m, 8.6 mml) wer e

conbi ned and treated according toﬁ% gener al procedure

desor] bed iy ey Bl mERSH 38 Fhblof AP £ RERLBSE S0t amine
2-cycl opentyl -I -(2 phenoxyet hyl ) -1 H-i m daw 4, 5- c] qui nol i n- 4- am ne
10 as a tan solid, mp. 216.0- 21},.|29C "H NMR (300 MHz, DWVBSO-d6) S
8.17 (d, J =81 Hz, 1M 7.63 (dJ"J 8.2 Hz, 1H), 7.43 (t, J =

7.6 Hz, 111), 7.28-7.20 (m 3HY ¥ tJ—73Hz,1H) 6.81
(d, J = 8.5 Hz, 211), 6.46 ( N 592 (t, J = 4.9 H, 211),
422 (t, 3 =49 ., 2H. 3.60 (Pentet. J\=c8.2 Hz, 1H).
2.18-1.67 (m 8H): 15 13C NUR (75 , DVBO-86) 158.5, 158. 3,

66.5, 44.2, 36.1, 32.3, 25.3; 1) mle 373.2030 (373.2028
caled for C23HUNAO, MtH); Anal d for C23H24NAG. C, 74.17; H,
6.4% N, 15.04. Found: C, 74.18; H, 6.59; N, 15.08. 20 144 3 1
MAR 1005 WO 02/46189 PCT/ USQJ/ 46581 Exanple 136

2-[(2- m@thoxyﬁtﬁbwwnmadmw}mmm@%qxxmmmmqpm@)7ﬂmhbnhﬂmum<15 C]q-
ui nol i n-4- mneﬁlbo M‘?ﬁ?@"ﬂﬁiﬁ {3 i noline-3,4-diamne (2
o 7.2 niglPxoRaceT sl ¥ combiged s roptd segorcipto
ol ) vede gew‘hll:ﬁi@ﬂdﬁd&(ﬂe&dﬁﬂed REasRI 3, FechRtalllABodE8E tthanol
* procedure desgr i_be R npl e130. Recr Yst allization from
met hano| Provided 1.6 gof 2- 2—methoxyethoxy)methy1] -(2-phenoxyethyl)-1 H-imidazo[4,5-
10 ¢Jquinolin-4-amine as white needles, m.p. 170.0-171.5°C.
'H NMR (300 MHz, CDCl;) 5 8.06 (dd, ] = 8.3, 1.0 Hz, 1H), 7.82 (dd, J = 8.4, 1.0 Hz,
1H), 7.55-7.50 (m, 1H), 7.35-7.29 (m, 1H), 7.26-7.18 (m, 2H), 6.92 (t, J=7.4 Hz, 1H),
6.79 (dd, J = 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J = 5.9 Hz, 2H), 5.00 (s, 2H), 4.47 (t, J
= 5.9 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 3.31 (s, 3H);
15 BC NMR (75 MHz, CDCI3) 158.9, 152.3, 150.3, 146.2, 135.2, 130.3, 128.3, 128.2, 127.6,
123.1, 122.2, 120.6,116.1, 115.1, 72.1, 70.2, 66.6, 66.3, 59.3, 45.6;
MS (CI) m/e 393.1912 (393.1927 caled for CoHasN4O3, M+H);
Anal caled for C2Hz4N403: C, 67.33; H, 6.16; N, 14.27. Found: C, 67.62; H, 6.24; N,
14.37.

152.9, 144.6, 133.0, 130.1, 126.; :§?21 5, 120.8, 115.3,114.7,

20
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provided 1.6 g of  2-[(2-netboxyethoxy)methyl]-1-(2 31 MAR 2005
phenwOyei4sys9) - 1H- i m dazo[ 4,5 10 c)qui nolin-4-am ne as PRaATIS81/46581
needles, mp. 170.0-171.5C. 'H NWR (300 MHz, CDC13) S 8.06 (dd, J
=8.3, 1.0 Hz, 111), 7.82 (dd, J = 8.4, 1.0 Hz, 1H), 7.55-7.50
(m 1H), 7.35-7.29 (m 1H), 7.26F%ahfle@dy 2H), 6.92 (t, J = 7.4
Hz, 111) 1%&6;;11& 18142 e&x!v%l mﬂda!é(h windlin-4-amthe
(t, J = ﬁ{@% y eti(-)}%&(-g( & y (t, ”530]3 Hz, 214),
3.71 (m 211) 3. 55 (in, 2H), 3 31 (s 311) 15 "3C NWVR (75 MHz,
CDC13) 158.9,152.3,150.3, 146.2, MN&5.2, 130.3, 128.3, 128.2,
127.6, 123.1, 122.2, 120.6,116. 1A 119.1,

72.1,70. 2, 66. 6, 66. 3, 59. 3,45. 6; P+r{ e 393.1912 (393.1927
cal ed for C22HZSNAG3, M+H); An f C22H24NAC3: C, 67. 33;
H 6.16; N, 14.27. Found: C, 6 ; 6.'24; N, 14.37. 20 145 3

1 MAR 1005 WO 02/46189 PCT/ USO017 46581 Exanple 137

2- (Cycl opr opyhnet hyl ) - 1- ( 2- phenoxyet Yl ) - 1Hi mi dazo[ 4, 5- ¢] qui nol i
n-4-am ne 5 N4-(2-phenoxyet hyl)q @ ine-3,4-diamne (1.7 g, 6.1
mol ) and cycl opropyl acetyl chlo e (0.86 mM, 7.3 mol) were
conpi ned and treated according to the general procedure

destCri bed in Exanple 130. Recrystallization from nethanol
provi ded 0. 8&N*g2qthenoxyethyl)quinoline-3,4-diamine (1.7 g, 6. 1 mmol) and

ﬁ' SSyZ' P RBRogalaceHysbiogde O Rl 3 gl ere cfgpbge s Hek(phscbSOPE o

1.1
e, 1) o BEpRogdin Shocho i Efytile 143 hech Mﬂ@%%é‘?tmm"‘

3
He. lH) previges 0.86 g of ﬁ—(cﬂcl@mylnmyl) 1@-@%@5}@@!)11)1‘1 imgidazpl4, ﬁ-clcumwhn-
5. QuHz, 2.99 (d, J = 6.7 H, 2H),
38 1, 2%1‘;%””"’%5%%#&8‘“@5"”’%lglzt:)zmgaéz (m 2H): 15 13C NMR (75

BBYR (500 MHz IBMSO- 458 847143, %7 ﬂsﬁ, 1H)] 363 (ddu% 803, 12668, 1 H),
121 > 1?96?413( P18y, 798 %16 (! 3136 850 G =48 B, 11D, 679 10 2 $me, 2,
6.49 (s, 2H), 4.98 (t, ] = 5.0 Hz, 2H), 4.42 (t, J = 5.0 Hz, 2H), 2.9 (d, ] = 6.7 Hz, 2H),
1.40-1.26 (m, 1H), 0.55 (m, 2H), 0.32 (m, 2H);

15
PCNMR (75 MHz, DMSO-dg) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 126.9,
121.5,120.8, 115.2, 114.7, 72.1, 66.6, 44.5, 31.1, 9.0, 4.6;
Anal calcd for szszN40*0.l H;0O: C, 73.35; H, 6.21; N, 15.55. Found: C, 73.23; H,
6.31; N, 15.57.

20
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Anal calcd for C22H22NAO*0.1 H2O. C, 73.35; H, 6.21; B,1 M&R B8
Foundwo@a/4é8923; H, 6.31; N, 15.57. 20 146 VO 02/ 461

1005 PCT/USO /46581 Exanple 138 8]9(:%;01%5"
2- (2-Cycl opentyl et hyl)-1-(2-phenoxyet hyl )-1H i m dazol[ 4, 5- c] qui nol
in-4-amne 5 According to the gen al % edure described in Part
C of Exanple 129, 3- cyclopentylp & Wchl oride (1.3 m, 8.6
nol ) was reb&-éwlvpantyletnylfw—pm@em)hwmm mhuﬁxoﬂmm@fm@e
(2.0 g, 7.2 mmol). The product of this reaction was treated
according to the general procedures described in Parts D-F of
Exanpl e 129. 10 Recrystallizati omfrom acetonitrile provided 0. 44
g of the final product, 2-(2- ,1

cycl opentyl et hyl)-1-(2- phenoxye -~ i rgazo[ 4, 5-c] qui nol i n-4-

amne, as a white povvder 5.9C. 1 MR (300 MHz, DWVBO- d6)
S 8.17 (d, J = 8.0 Hz, (d¢; J = 8.3, 0.80 Hz, 1H),
7.44 (t, J = 7.3 Hz, 111) 7 29-7.2 (m 3H), 6.90 (t, J =7.3
Hz, 111), 6.81 (d, J = Hz, - 11), 6.60 (s, 211), 4.97 (t,

J = 4.6 Hz, 2H), 4.44 (t J 4. , 211), 3.00 (t, J = 7.6 Hz,

1.91-1.77 (m 5H), 1.64-1.48 (m 4H), 1.20-1.14 (m 211):
130 "AMVR (75 MHz, CDC13)

8.2, 155 0, 1
%231 9 119.5, ﬁﬁogﬁ;éﬂolt%zkgﬁég?ﬂ% &&e%%%%b%dgiaﬁcfi%mg%w%

(Cl) nt/ &ydepentyipsepipuy) chivhde (1ekmb 8. SrramolwasmentadwithN(2- 20 Anal
559 T roRusagotnds ot 072 Moo R e B
Exanpl e mged according to the general procedures described in Parts D-F of Example 129.

10 Recrystallization from acetonitrile provided 0.44 g of the final product, 2-(2-
cyclopentylethyl)-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-amine, as a white
powder, m.p. 165.0°C.

'H NMR (300 MHz, DMSO-d;) 5 8.17 (d,J=8.0Hz, 1H), 7.64 (dd, J = 8.3, 0.80 Hz, 1H),
144 (t,] =73 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t,J=7.3 Hz, 1H), 6.81 (d, }=7.9 Hz,

15 2H), 6.60 (s, 2H), 4.97 (t, J=4.6 Hz, 2H), 4.44 (, ] = 4.6 Hz, 2H), 3.00 (t, ] = 7.6 Hz,
2H), 1.91-1.77 (m, SH), 1.64-1.48 (m, 4H), 1.20-1.14 (m, 2H);

*C NMR (75 MHz, CDCL) 1582, 155.0, 151.5, 144.7, 133.6, 129.9, 127.5, 127.4, 127.0,
122.6,121.9, 119.5, 115.5, 114.5, 66.0,45.7, 39.8, 33.9, 32.3, 26 4, 24.9;
MS (CT) m/e 401.2336 (401.2341 caled for CosHagN,O, M+H);

20 Anal calcd for C3sHygN4O: C, 74.97; H, 7.05; N, 13.99. Found: C, 74.67; H, 7.11; N,
13.97.
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| -(2-Phenoxyet hyl)-2-tetrahydrofuran-3-yl-1 Hin daz§[14MAR H[5

qui NGV0K2/4618%i ne 5 N4- (2- phenoxyet hyl ) qui nol i ne- 3, 4- di RET/HE01(46583

g, 5.7 mmol) and tetrahydrofuran- 3-carbonyl chloride (0.98 m,

7.3 mmol ) were conbined and treated according to the general

procedure described in Exarrpl e 13anfpcrapstal lization from

acetonitrile provided

1- ( 2- phenox yleg)zfﬁhe}m’yﬁfhé"c)ﬂa‘ﬁg'd}yéﬂﬁ‘% -33/-1H-imidazo[4,5-c]quinolin-4-amine

yI-IH—im‘dazo[4 5-cJquinolin-4-amne as 10 a tan solid, mp.

235. 9- 236. 3C. H NVR (300 MHz, DWBC>d6) S 8.18 (d, 1= 7.8 Hz,

1H), 7.63 (dd, 7 = 8.3, 1.0 Hz, 1H), Hz7 44 (dd, J = 7.6, 1.0 Hz,

1H), 7.29-7.20 (m 311), 6.90 (t, ~0111), 6.81 (d, J =

7.9 Hz, 2H), 6.49 (s, 211), 5.05 (t . Hz, 2H), 4.42 (t, J

= 4.9 Hz, 211), 4.24 (m 1 H, 4.0 3. (m 3H), 3.92-3.87 (m

1H),2.50-2.30 (m 2H); 15 13C NWR DVSO-d6) 158.6, 155. 2,

152.4, 145.5, 133.2, 130.1, 127.0, 126.

121.6,120.3,115.2,114.7,72.1,68.0,6 44.4,36:0,32.4; M (Q)

m e 375.1808 (375.1821 calcd for C2 NAQO2, MrH); Anal calcd for

CuH22N4AO2*0.25 H2O C, 69.73; H, 5.98; N, 14.78. Found: C, 69.90;

H %.91; N, 14.90. 20 148 3 1 MAR 7005 WD 02/46189

PCT/ USO1/ 4658 | e

1- (2- Phenoxyeﬁﬁ'ﬁ%"ﬂﬁ@ﬁﬂ“’ﬁlﬁcﬁ Srdizgiioe @-6.8 5 BPP And Rk fgmn

gzcorfh Qgédaﬂagh Q:hme((ﬁilis 1, g@aﬁmbgvdﬁs@umw and traed acﬁoﬂlﬁngtoﬂ'le
anpl e enzo chl or.i de S react

N4- (2 ph&fsa 5rad?sm5¢qdﬁ@55mamallg$n %@Wseﬂgfl%ﬂé“ omACER °PFPH’é‘°d

product gfs éJSl‘ 8(2- %@ﬂﬁ'—xﬁﬂdﬂz@[‘ﬁﬂl@]qﬂﬁﬂl&i’-ﬂammeas

D2Stetrilyaiobhtaia
pr ocedur es descrl |n I¥>arts D-F of Exanple
Rec}QIstaIaItm%lﬂlﬂanﬂiﬁrﬁ & &nol 10 provi ded O. 74 g of the final

0] qut nof { FSRASGER OISO s RANSTY, 1278’ SAE sk s 1= 5.3, 13 e 10
(300 MHz,7.42NB8)}1467.6 BHZ,UH)H7.29-720 zm93nﬂz 6.90HY, T =77.8Bz7 1 HY) 68in(d, At 7.9
7.68-7. 5%1, 2H), 6.49 (s, 2H), 5.05 (t, J = 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 4.24 (m, 1H), 4.04-
3.98 (m, 3H), 3.92-3.87 (m, 1H),2.50-2.30 (m, 2H);
15 13C NMR (75 MHz, DMSO-dg) 158.6, 155.2, 152.4, 145.5, 133.2, 130.1, 127.0, 126.9,
121.6, 120.3, 115.2, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4;
MS (CI) /e 375.1808 (375.1821 caled for CHz3N4O2, MHH);
Anal caled for CpHnN405*0.25 H20: C, 69.73; H, 5.98; N, 14.78. Found: C, 69.90; H,
5.91; N, 14.90.
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(m 4H), 7.48 (t, J = Hz, 1H), 7.29 (t, J = 7.3 Hz3 1MAR)ID057. 16
(m 2vMp o688 (t, J = Hz, 1 H, 6.68 (m 4H), 5. 0fCcK/ts0146581
5.1 Hz, 211), 4.33 (t 5.1 Hz, 2H); 15 "C NWR (75 Mz,

DVSO- d6) 158.2, 153.6, 152.9, 146.0, 133.6, 131.1, 130.8, 130.3,
130.1, 129.3, 127.9,127.5,127.1, Examl 140

121.9,121.6, 121. f 115. 4, 114 7 66. Cl) me 381.1703
(381. 1715 cal cd -PMM)- maiazq{ cadquinnlin-4-amine
C24H20N4 O 0. 25 H20: C 74.88; H, 5.37; N, 14.55. Found: C, 74.42;
H 5.10; N, 14.48. 20 149 WO 02/46189 3 1 MAR 2005

PCT/ USO1/ 46581 Exanpl e 141 NH,

4-{[ 2- (4- Ami no-| Hi m dazo[ 4, 5-c]
nitrile 111 5 Part A 2-(1Him dak
(3.0 g,12.4 mol ) was added to
a-brono-p-tolunitrile (3.0 g, /ol ), sodi um hydr oxi de (40
m, 50%, dichloromethane (40 rﬂ) and benzyl tri nmet hyl amoni um
chloride (0.02 g, 0.11 10 mml)- reacti on was maintai ned for
72 hours and then diluted with di or onet hane (100 m ) and
water (100 m ). The phases were separated and the aqueous phase
was 3 extracted with additional dichloronethane (100 m ). The
organi c fractéons wer e conbi ned,, washed with water, dried

(MySO4), fi | teFaHineiedhe ermemhpiosadurs desrribad darti(hef Examplelad beeaoy!
purifi edctbbhcfe'(&@%ﬁ@h‘ﬂﬁﬁol?ﬁrﬁm&w i@ﬁég f;geﬂ%@hnmgllfﬂe -312 diamine

di chl or orret hane/ met hanol , to p
4-{[ 2- (| 9 & /demprlt, Jhe pmduct of ﬂns reactxonwasn'eated accordmgtothe general

c noI P4t Eméﬁ’@ I
3] %nu: or oplgtr:eguﬁenzo%d/%&ﬁ %:Itpbll} le& Zb ilecg%gﬂ%onvﬁ\e%ﬁ
sl oMy apquged 834 gof ﬁlesthnlnrbmaf(2-phenoxyethy1)-z-pheny1-1H-:m1dazo[4 s-

? {[ 2- “H‘th%lﬂ?l%%éascz]ﬂﬂ Og)il n- Ilaé/g )19&’%48(3/] met hyl } benzonitrile

'H NMR (300 MHz, DMSO-ds) 5 8.21 (d, = 7.9 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58
(m, 4H), 7.48 (t, =7.3 Hz, 1H), 7.29 (t, = 7.3 Hz, 1H), 7.16 (n, 2H), 6.85 (t, ] = 7.3
Hz, 1H), 6.68 (m, 4H), 5.02 (t, = 5.1 Hz, 2H), 4.33 (tJ = 5.1 Hz, 2H);

15 C NMR (75 MHz, DMSO-dg) 1582, 153.6, 152.9, 146.0, 133.6, 131.1, 130.8, 130.3,
130.1,129.3, 127.9, 127.5,127.1, 121.9, 121.6, 121.2, 115 .4, 114.7, 66.1, 45.6;
MS (CI) m/e 381.1703 (381.1715 caled for Cp4Hy N4O, MH);

Anal caled for C24H0N40*0.25 Hz0: C, 74.88; H, 5.37; N, 14.55. Found: C, 74.42; H,
3.10; N, 14.48,

7.3
7.3
J =

yl ) but oxy] net hyl ) benzo
#i nol i n-1-yl)-1-but anol
ring mxture of

20

149



7.3 mmol) in chloroform (70 m). The reaction was nui jtiaitReldl’ or
2 howorsmdss hen sequentially washed with saturated PEIVIAH/A46581
bi carbonate (200 m ), water (2 X 100 nil); dried (MgSOH);
filtered; and concentrated to provide 2.7 g of the 5N oxide
product. 150 3 1 MAR 2005 WO 02/EGh ﬁ,lB@T/ USOl/ 46581 Part C

p- Tol uenesul f on chloride (1.43 ¢ 5 |) was sl owy added
over a 20 ni ‘ﬂn{f%@ bmmmlﬂmﬂazq{ﬁﬁcﬂw@g leybtoxy Imethyl} benpenitrile
product fromPart B (2.7 g, 7.3 mmol), concentrated ammoni um
hydr oxi de (10 nil) and dichl oronet hane (20 m ). Monitoring by 5
thin | ayer chromatography (9:1 di¥8hl or onet hane/ met hanol )

i ndi cated that the reaction wa lete within m nutes. The
reaction was warned to anbi ent erature and the phases were
separated. The organi c phase eqiientially washed with sodi um
carbonate (3X), water, and bri dri (Na2S®™); and
concentrated in vacua. Purification) ofo+he resulting brown oil
by flash colum chromat ography (silica ge 92/8 10

di chl or onet hane/ net hanol ) foll owed by nu | e recrystallizations
fromethyl acetate/hexane yielded 0.45
4-{[2-(4-arn'no-|I—I—im'dazo[4,5-c]quino|in-I-\ :
yl ) but oxy] net hyl } benzonitrile as a tan powdgr, mp. 160.0-161. 0C
"'H NIVR (300 MHz, DMSO-d6) 8 8.41 (s, 113), 8.20 (d, J = 7.3 Hz,
1H) 2 7.67 (m 311) 7.44 (t, J =7.3 Hz, 1H), 7.31-7.21 (m
311), 6.¢g¢AS, 211), 5.26 (broad s 1H), 4.54 (s 211), 15
4.02-3.91 (m 2H), 2.07 (m 211), 0.87 (t, J 7.3 Hz, 3H); 13C
NMVR (125 NH7,2-OvB@nidezo[4,52]qpinotin -y)-1bytang, (3 040134 mwi) was afided v a

a1 8%t t Hite g pbtes A b mhih, Rl il (oo,

C22H2j N5§0%Y; dichlordshethine (80 i), ald behBylBimeitivbanmtonidin cﬁﬁnilB(O 02 2,9.185;

E;( éﬁrz) P e ll%ggajl) T1115e]i'e§ct1%n %sRmZJgg?ned\QD %?lfoﬁlﬁs]égg thinCTd{.hllJtog wlltg%'léciilbromethane
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was
extracted with additional dichloromethane (100 ml). The organic fractions were
combined, washed with water, dried (MgSOy), filtered, and concentrated in vacuo. The
residue was purified by flash column chromatography (silica gel, 9/1

15 dichloromethane/methanol, R¢ 0.48) to provide 2.66 g of 4-{[2-(1H-imidazo[4,5-

c]quinolin-1-yl)butoxylmethy!} benzonitrile.

Part B
3-Chloroperoxybenzoic acid (2.2 g, 7.5 mmol, 60% by weight) was slowly added
20 to a solution of 4- {[2-(1H-imidazo[4,5-c]quinolin-1-y)butoxy]methyl}benzonitrile (2.6 g,
7.3 mmol) in chloroform (70 mi). The reaction was maintained for 2 hours and then
~ sequentially washed with saturated sodinm bicarbonate (200 ml), water (2 X 100 ml);
dried (MgS0,); filtered; and concentrated to provide 2.7 g of the SN-oxide product.
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g

4- ({[(2R) - 2- (4- Ami no- 1H-i ni dazo[ 4, 5- c] qui nol i n- 1- yI ) bFt1yWARCHBEE net
byl ) beozomstseile \N 5 PCT/US01/46581
(2R)-2-(1Him dazo[ 4, 5-c] quinolin-Il-yl)butan-1-ol (1.36 g, 5.3
mol ) was reacted according to the general procedures described
in Partspatand B of Exanple 141 to provide 1.60 g of the

5N-oxi de product. Trichloroacetyl isocyanate (0.77 m, 6.5 mmol)
was added droﬁﬂ%@nﬁwlfan%hlwﬁaﬁ 4319 T¢F muwh wablslowlyimlded ofid a QP nifle

di chl oro hidRa T » overni ght
and thenﬁ%&r@gﬁtcr at egb 9 vacuo. %hg%qu%%ﬂwzidj?& -3 fgeol),

di ssol ve@onmmmmu@mdmmea(mnﬁmu divhioRdhakind €24 h1)O Mbnitorirg b
in tha[&mﬁ] [o, The, reaction was maintai ned fory
2.5 days ESOTVER & @\grfﬁ&g %Mwﬂ@tﬂ@a@hemwam
was puri bbmpleteywithiimtinael 0 rebGMEOHARN Yo dntlibdt 9id fe 15
di chl or onet hane/ net hangl foll owed by recrystalli zatl or?nferom

net hyl a& he organic phase Was sequentially washed with sodium
( { [ ( 2 R) 2316&1%“3 ‘b&iﬁi Bﬁtﬂﬁ'ﬁﬁ[ M4P %d W]ncmtedl in Efac“fh leﬁcatlon

n-1-yl)bu oxy} met hyl benzonltrlle as Ite so
enan%ll L@%%E]’?R%’QSQI‘(%E%‘ %Ow}ﬂqwmhmcwm ned to

b I
0y 15, SRS o ABAGHLBRSN s L™

pent ane/ gare yielded 014518 af - {[24(4ominat 11 imiaav{4)5-c QuitBlig-1- .
305 y%ﬁﬂ“’%&%’w“%%ﬁ?& 5 10000810y 2505
1.1 Hz, (MMI-I&ZDMSO—&J)*ES@(BJJH)OBZG](fJQﬂSHE mg“b 7 %g%,

1 27 _(br oad 111
gmd 9, fﬁéj(‘%%ﬁiﬁqlm 1837 lr(cr)ﬂafsns) 6.72 (s,)zm,szs(bmads 1H), 4.54 (s, 2H),

3.93¢dd, 4 - 7.3Hz, 311); Anal
s s 6, 10,0, 365, 40 g ABONPAY~ Bs MY 3yp 7 3 S10)  ana

71 00: H GNWER (125 Mz, DM§Q-deY B2 2004 00145380103, 13MAR3200R7.5, 126.6,

PCTI USO1/ 3
4- ({[(23)&‘25%1%%5?&??#130 3% ¢1 qui nol i n- 1

-yl') but y MSEET) méet 3R] 1756 (¥ari746 cled Hr CxHyNs0);

Anal caled for C3HyNsO: C, 71.14; H, 5,70; N, 18.85. Found: C,70.78; H, 5.65; N,
20 18.51.
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(28)-2-(1Himdazo[ 4, 5-c]quinolin-I-yl)butan-I-ol (1.3%19%ARV88
reaciweyoxsesy ding to the general procedure descri bed POTNEBINFHESE
142. Recrystallization of the final product from ethyl

acet at e/ hexanes provided 0.2 g of

4- ({[(2S)-2-(4-am no- 1H-|mdazo[ﬁ

c] qui nolin-1-yl)butyl]oxy)nethyl)ben onltrlle as a white solid.
The enant Mﬁ&R)eZ-@thmm-lH~wﬁa@|[4.ﬁ-h]ﬂuin0haﬂ Yo tlloxylmethyliheazanitriled
to be greater than 99% based on liquid chromatography (col um:
CH ALCEL(r) OD-RH, eluent: 90/10/0.2

pent ane/ met hanol /tri et hyl am ne; owrate 2 m/mn, & 8.7

m nutes). 'H NVR (500 MHz, DWVS N5 8.40 (s, 111), 8.20 (d, J =
8.0 Hz, 113), 7.70 (d, J = 8.2 B, 2H), 7.63 (dd, J = 8.3,
1.1 Hz, 1H), 7.46-7.41 (m 1 (d, J =8.2 Hz, 2H), 7.23
(m 1H), 6.62 (s, 2H), 5.27 ( 1), 4.57 (s, 211), 4.04
(dd, J =10.3, 6.7 Hz, 1H), 3.93 (d¥§, 9~10.3, 3.9 Hz, IIl1), 2.10
(m 2H), 0.88 (t, J =7.3 Hz, 3H); Anal galcd for C22H2INSO C,
71.14; H, 5.70; N, 18.85. Found: C, 71. , 5.98; N, 18.96. 20
153 3 1 MAR 2005 WD 02/46189 PCT/ USO / 46581 Exanple 144

2- (2- Met hoxyet hyl )-1-[ 2- (prop-2-ynyl oxy)ethgl]-1H i m dazo[ 4, 5-c] q
uinolin-4-amne 5 Part A Propargyl bromde ™M0.0 nl, 89.8 mmol,

80 % in toluene) and benzyltr|nethylannnnlun1chlor|de (0.60 g,
3.2"mml ) were dissolved in dichloronethane (130 m). The

sol uti on was (2Rp2{Hdlimidatv]4 Sequindiipdrdybutkm-1-a130.36g, 53 0noRivas reacted
wat er) . X . .
2- [ 2- ( 2-WEVRBRIR B EETetiBreceiass dpited it B/ Aol Pof ErarRigASt rspvige
g, 73.7 nomg bfﬂasmuﬁumﬂﬁadmand the m xture was vigorously stirred
for 18 hours. n | ayer chro

/1 . .
chl or of orm ms'¥ pacetyhigpyanaly -&gn‘%f B%‘”@gﬁ?@? addsH dropydsep asphrtion
wagodi | Usmee YAiIdRideWBES b) And Wbhdrdmeishe (1S niY)) AR SeAVBE waS Rambled

The aqueous fraction was extracted wth addl tiqnal
di chl or oR¥rHEH@nd thep comgnipted in veeyo. dbamrsiiite grdpihwvas gipsebed dngethanol

Wer € Wasggdnly Yhd ébdi?ﬁﬂ ﬂ@thé:!:@@(m ] 2?% 1B hNASIP WS addeld|drspvast. ame

concentr at ed to yiel
met hoxyexenvuopmw[mtpn@sbfozz 3rdyyaaxwéph9m]wa§ EeThoNed & wicwo snd the grude |
ine as AProBhcdt WS purified by flash colunn chromatography (silica gel, 92/8

15 dichloromethane/methanol) followed by recrystallization from methyl acetate to yield 4-
{{[(2R)-2-(4-amino-1 H-imidazo[4,5-c]quinolin-1-yl)butyljoxy} methyl)benzonitrile as a
white solid. The enantiomeric excess (ee) of the final product was determined to be
greater than 99% based on liquid chromatography (column: CHIRALCEL® OD-RH;
eluent: 90/10/0.2 pentane/methanol/triethylamine; flow rate 2 ml/min, R, 7.8 minutes).

20 'H NMR (500 MHz, DMSO-ds) 5 8.39 (s, 1H), 8.20 (8, Y = 7.8 Hz, 1H), 7.69 (4, ] = 8.1
Hz, 2H), 7.63 (dd, J = 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 7.31 (4, J= 8.1 Hz, 2K), 7.23
(m, 1H), 6.58 (s, 2H), 5.27 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J= 10.3, 6.8 Hz, 1H),
3.93 (dd, J =10.3, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H);

Anal calcd for CoHyNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N,

25 18.64.
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solid. '"H NVR (300 Mz, DMBO-d6) S 9.15 (s, 110, 8. 403 { 4ARIZB05,

8. 15wW002/3418y, 7.73-7.64 (m 2H), 4.89 (t, J = 5.3 HzpcEdoi6581
4.10 (d, J = 2.4 Hz, 2H), 3.95 (t, J = 5.1 Hz, 211), 3.89 (t, J -
6.9 Hz, 2H), 3.36 (t, | = 2.4 Hz, 1H), 3.32 (s, 3H), 3.27 (t, J =
6.9 Hz, 211). 20 Part B

2- (2- Met hoxyet hyl) - 1-[2- (prop- 2-ynyl oxy) ethyl ] -1 Hi m dazo[ 4, 5-c] q
uinoline (22.7 g, 73 A mml) wasxampledidied in chl orof orm (300

m ) and cl 4~ Abhidk Gh Qi C d
(17.0 g, 12@“%95&%”1 A g @i@hﬁfi@%%%@w&gﬁ%ﬁ@ nzo 6‘8@1"

30 mnutes. Analysis by thin |ayer chromatography (9/1
chlorof orm met hanol ) at 30 25 migytes indicated that there was

still starting material present. Jdditional 3 chl oroperoxybenzoic
acid (7.00 g, 52.7 mol, 77 % nmgx) [wds added. After 2 hours, the
reacti on was warnmed to anbi ent ature and quenched by the
addition of saturated 154 WO O % 1 MAR 2005

PCT/ USOL/ 46581 sodi um bi carbonate (100° The aqueous and

organic fractions were separated and the gueous fraction was
extracted with additional chloroform (2 0 nl). The conbi ned
organic fractions were washed with water 00 m), brine (100
m); " dried (Na2SO4); fil tered and concenfrated in vacuo to
provi de a dark orange solid. "H NVR indicated less 5 than 5 %
3-chl orobenzoic acid in the crude product. The material was used

LTINS AT S5 4800005 D ke
$ %E)D ;nge é;;ﬂ(pmﬁ@nﬂd dlinf&aﬁiﬂz;é &:ﬁsﬁmﬂmﬂ ofa:eﬁnal froduct
““fﬁF’g?"%& °§P|)2 gof (?é?~2 §4-M@°31H~wdm[4 PH) .
Par]tO C lk]dﬁholﬁiﬂ-@l)’ﬁﬁt? ﬁlemﬁrl)wm a white solid. The enantiomeric excess
2-(2-m=3t€3F h#l dh pro- -
ynyl oxy) ﬁ%//fe'ﬁ‘ ﬁ¥ P 6 Ereater thap %% desedondiguid 4. 83
I hi tyl
ol ) Wa@m@'lhﬁt%%laﬁﬁq ut 71%@&@%@1@&%0&%&0 omacety

i socyanate (O
pentane/methanol/tricthylamine; flow rate 2 m¥min, R, 8.7 minutes).

'H NMR (500 MHz, DMSO-ds) 5 8.40 (s, 1H), 8.20 (d, J = 8.0 Hz, 1H), 7.70 (4, ] =82
15 Hz 2H),7.63(dd,1=8.3, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 7.31 (4, J = 8.2 Hz, 2H), 7.23
(m, 1H), 6.62 (s, 2H), 5.27 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, T = 10.3, 6.7 Hz, 1H),
3.93 (4d, 7=10.3, 3.9 Hz, 1H), .10 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H);
) Anal caled for Co;HyNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 5.98; N,
18.96.
20
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15 dropwi se via syringe. The reaction was stirred for31 MBuliand
t henwpla/sembati | es were renoved in vacuo. The resul t PAHUSEK4688k
was treated with nethanol (15 m) form ng an orange suspension.
A sol ution of sodi um net hoxide (25 %in nethanol) was added
slowy via syringe. The reacti oBxigsier® a dark orange sol ution.
After 1.5 hours the reaction was, quenched by th(f slowa ditian
of satur aﬁﬁmmﬁ‘éﬂ?@fpﬂg‘%l%ﬂe@ﬁu@fbw 4P el
was renoved in vacuo. The aqueous residue was extract ed W th

di cbl oronet hane (3 x 10 m) and tm,p organic fractions were

conbi ned and washed with water ; brine (10 m). The
solution was dried (Na2S®4), fi p concentrated in vacuo
to yield the crude product as ar AN ge solid. Recrystallization
from propyl acetate provided - of 2-(2-nmethoxyethyl)-I
-[2-(prop-2-ynyl oxy)ethyl] 25 2 i ni dazo[ 4, 5-c] qui nol i n-4-am ne
as off-white crystals. 'H NVR (300 M DMSO-d6) 8 8.05 (d, J =

7.3 Hz, 113), 7.61 (d, J = 7.2 Hz, 7.42 (t J=17.8 He,
1H), 7.23 (t, J = 7.3 Hz, 111), 6.44 (bs, 2H), 4.78 (t, J = 5.2
Hz, 213), 4.11 (d, J _25 Hz, 2H),%3.91 (t, 7 = 5.5 Hz, 2H).

3.83 (tpad A 6.7 Hz, 3.37 (t, J=2.6H, 1H. 3. 30
(s,3H), 3.20(t, 3=6. 8Hz, 21'36)6 30 M5 (O mice. 325 (M o+ H); Anal
cal cd for GsPropaggybbromidedd0.8znl, §9.8 gmpl, 80% injtolusne) apd ;ng: C

ggﬂ?’ﬁ . fﬁ%é Aprett} %rliam:ﬂtﬁm%ﬁ chibrde (.60 g8 ntRSHY weddifSAE iPdichloromethane

gt Ee][ ?Y :(l 300D {[‘p@ g&!)h@Wpyte@m&sgdWyW@p (130 mi, 50 ::6 wiw in water).
ge ngr al t_(i{gu1 O@@&@b@i@zﬁﬂﬁﬁ%ﬂ;@@@ ?]g I%fﬁﬁ%oﬁlz—éjﬁ ?az o[ 4 01)5was
c] 4@ noladdedlamd/theemixpire sae vigbwusly 2tidedfor 13h@ss. rﬁ'imh)aymmm

o byt 98 sipfo b meRahh indicated camplce copversion.  The mixture was diluted wih

br own sokatek (206kintrand kthe phasesareisparatad.t T dquéans tﬁaemmms éxtracted with
additional dichloromethane (3 x 150 ml). The combined organic fractions were washed
with brine (100 ml), dried (Na;SO,), filtered and concentrated to yield 22.7 g of 2-(2-
15 methoxyethyl)-1-[2-(prop-2-ynyloxy)ethyl]-1H-imidazo[4,5-c]quinoline as an orange
solid. '
'H NMR (300 MHz, DMSO-ds) & 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m,
2H), 4.89 (t, J=5.3 Hz, 2H), 4.10 (4, T =24 Hz, 2H), 3.95(t, I = 5.1 Hz, 2H), 3.89 (t, I =
6.9 Hz, 2H), 3.36 (t, J = 2.4 Hz, 1H), 3.32 (5, 3H), 3.27 (t, ] = 6.9 Hz, 2H).
20 PartB
2-(2-Methoxyethyl)-1-[2-(prop-2-ynyloxy)ethyl]-1 H-imidazo[4,5-c]quinoline
(22.7 g, 73.4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water bath.
3-Chloroperoxybenzoic acid (17.0 g, 127.9 mmol, 77 % max) was added in small portions
| over 30 minutes. Analysis by thin layer chromatography (9/1 chloroform/methanol) at 30
25 minutes indicated that there was still starting material present. Additional 3-

chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. Afier 2 hours, the
reaction was warmed to ambient temperature and quenched by the addition of saturated
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Part B A dried round bottom flask was charged w th a %t iMARKZSE,

2- ( 2-wotoapmkss- oxi do-1 H- i m dazo[ 4, 5-c] qui nol i n- 1-yl ) et pytuesiticsgre
(8.7 g, 30.49 mmol ), anhydrous dinethylformamde (80 nL), and
anhydrous tol uene (100 nlL) under nitrogen. To this 15 brown

m Xt ure Yeifun oo | syrin

anbi ent terrpgirég%ur e. ﬁ?ﬁ???ﬁﬁ%ﬁ“@%‘fﬁ‘f‘%‘% %Fégg%seggﬁc ﬁgpgraé%efﬁaéhe
of m nut dBeeysdrastion wahextragied with pdditiena] ciilereformd2 x Boenl). eHies dofibined s

j udged t ) . Jhe valatiles r
emoved FaLs RIS LBl wih BhHO0T miy B! Onfi: Seq (e
parti ti ofiketediandeencentditahi vnowis ranide a ddriddamig$ekd) S HIMIRUMicated less
bi car bon t H,of -8..The aqueous,|ayer 20 s extracted

wi R di e et RRepasiy doidi e e preduct ) he rapfera) pog viee e,
dried - wtthemputifidations sodi um sul fate, concentrated under reduced
pressure rJ vernight _at anbient tenperature under

r educed Hg&g’ggﬁé’%%ﬁﬁrW§§ékba .56 (spt Hp 8(33-(E) o7 - Hz, Hil), MpO(d, I =73
1H i m da o7.88-rWoRy, b1y, b4l $L G _ Sya.hr i -
(Q) Tor ot naas hre 338 F nEashoh b 812 2R
02/ 461894 PHr UEpd /Wt 3 T FHe, 2H) 2. 8%(id= BOtHz hH), 284K, 338, 2Tt ge= 6.3
W tiy a sgirappar, 2-(4-chloro-2-nethyl-1H :

i m dazo[ 4,5-¢] quinolin-1-yl)ethyl acetate (9.2 g, 30.5 nmol), :
met hanol PO0 nl) and potassium carbonate (0.4 g, 3.0 mol). The

ti i | et ft i i 5 h t 26
e nol o e S e G aRioeBh e b I e b  ne. - The
OL ?ani ]g M‘ﬁﬂy)&thbﬂ]-l‘rllﬂnmm&' y [apd:]qdm?mwﬁdémmt%.as ﬁigﬁdl%?is%s&!vd : t&hh
cnliorororm.(,ox). e r C racti ons were cCo I ned, rred w
anhydr o uglrgé%'g‘?%ﬁe;sgﬁﬁ ggé'gg %c}}{?ﬁ?f‘é‘?ﬂ’ ﬁé‘{@é(ﬂf‘at‘fmo@rm]r eduamplvasaddeds
t 0 Hppr odiopwisevia sHAifigeTiThe et Wiststiirbd Fll iHoGr HRAThANEETHSTes WE

sol uti on was to‘p ere and pai nt ai ned at anbi ent tenperature for
24 hour s™® 'é&"eéﬁ‘ | ﬂ?f Ty ItmE Residne veg treatyd with snethend (bomDdenming try
1 o A 0 3 U e oty
m z 262 VREYyrmesq dhpggactiqn becare a dark orange solution. After 1.5 hours the reaction
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The
20 methanol was removed in vacuo. The aqueous residue was extracted with
dichloromethane (3 x 10 ml) and the organic fractions were combined and washed with
water (10 ml) and brine (10 m!). The solution was dried (Na;SO4), filtered and
concentrated ir vacuo to yield the crude product as an orange solid. Recrystallization
from propy! acetate provided 0.78 g of 2-(2-methoxyethyl)-1-[2-(prop-2-ynyloxy)ethyl]-
25 1 H-imidazo[4,5-c]quinolin-4-amine as off-white crystals.
"H NMR (300 MHz, DMSO-dg) 5 8.05 (d, 1 = 7.3 Hz, 1H), 7.61 (d, Y= 7.2 Hz, 1H), 7.42
(t, ¥=7.8 Hz, 1H), 7.23 (t, ] =7.3 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, ] = 5.2 Hz, 2H), 4.11 (d,
- I1=2.5Hz,2H), 3.91 (1, 7= 5.5 Hz, 2H), 3.83 (t, J = 6.7 Hz, 2H), 3.37 (1, ] = 2.6 Hz, 1H),
3.30 (s, 3H), 3.20 (t, ] = 6.8 Hz, 2H);
30 MS (CI) m/e 325 (M + H);
Anal caled for C1gHoN40;: C, 66.65; H, 6.21; N, 17.27. Found: C, 66.34; H, 6.05; N,
16.96.
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A round bottom flask was charge with a stir bar, 31 MAR 2005
2- (dwghémsemse2- net hyl -1 H 15 i m dazo[ 4, 5- c] qui nol i n- 1- PCTAISAH#S81
(3.9 g, 14.9 mmol ), dichloromethane (125 nL), aqueous sodi um
hydroxi de (50% 125 nL), benzyltrimethyl ammoni um chloride (0.55
g, 0.003 nmml) and stirred vigomguapl 184 ambi ent tenperature. To
this mxture was added cinnamyl brom de éngl}gl.ﬁg 44. 71 npol) as a
sol i d. Af 2emethy-In(2~{[{255-3 phenyipraptd-enyllamg e -Impiflepof hé-clamigolip-dn
was | udged conplete. The sol ution poured into ice water (200
m.), 20 the organic |ayer separated and was drawn off. The
agueous sol ution was extracted WH,h dichl oronet hane (4x). The
organi c | ayers were conbi ned, with brine, dried with
anhydr ous sodi um sul fate, and
pressure. The resulting orangé Nwas purified by
chromat ography over silica :’ di c'ﬂ-Lf)rorret hane, followed by 98/2
di chl or onet hane/ met hanol ). The“resultigng oil was triturated with
ethyl ether and the 25 resulting solid was
filtration and dried to provide 4.22 g ofd-chloro-2-
met hyl -1 - (2-{[ (2E) - 3- phenyl prop- 2- enyl ] ox hyl )-1H i m dazo[ 4, 5-
clquinoline as a white solid. Ms (Cl) fo 2H20CI N3O m z 378
(M), 262, 228 Part E 30
| or o- 2- met hyl - 1- (2- {[ (2E) - 3- phenyl prop- 2-enyl ] oxy}et hyl )-1Hi
m dazo[ 4,5- c]Jquinoline (2.12 g, 5.61 mvol), was conbined with an
amoni a/Prat_hanoI soI ution (7% 70 nmL) in a bonb and heated to

150 C for rs and cool e 0 ie gpera

MAR 2005 V\D gk e %ﬁ@f&%ﬁ%ﬁnﬂﬁ&ﬁiﬁsﬁ é;{f‘g’d"‘%ﬁfﬁ[‘% he
reactio ncmﬁowp@npmﬂ@etaﬂ%l{m ecgl A4, §6ximob) Svas ORidEBE tooprovide BJey of 2-(2-
reduced pressure to_ - u ed WlnﬁllﬁJ anmoni a/:ﬂghas(g néz%
50 ni) ey b Srer e g e auino e 1 BF By BBt sa RO VoS

t heqr eac%gggwumoﬁq{ﬂgérgﬁjmogartl tioned between

di chl oronet hane and sat ur ated aqueous sodi um bi carbonate and the

organic Pﬁtfﬁr 5 renmoved. The aqueous | ayer was saturated with

sodi um chl ori ﬂ%na&%uﬁahsm Qs harge RS mahcm ﬂlgtﬁ}l-—S-a-ﬂ@o 1H-

organic fractions were conbined, dried with an %/drous sodi um

sul fate émidazobhs-elyuinoliod-yl)yethl avetate Ste, 3P 48 mumed), anialrouss ul t i ng

O 08 = A6 0 AL} 258 o AR oo L) U8 o 53 s

15 brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient

temperature. The reaction solution cleared in a couple of minutes and a slight exotherm

was observed. The reaction was judged to be complete after 30 minutes. The volatiles

were removed under reduced pressure. The resulting brown solid was partitioned between

dichioromethane and 4% aqueous sodium bicarbonate to a pH of ~B. The aqueous layer
20 was extracted with dichloromethane (5x). The organic fractions were combined, dried

with anhydroué sodium sulfate, concentrated under reduced pressure and dried overnight

- at ambient temperature under reduced pressure to provide 9.2 g of 2<(4-chloro-2-methyl-
1 H-imidazo[4,5-c]quinolin-1-yl)ethyl acetate as a brown oil.
MS (CT) for C)sH4CIN:0; m/z 304 (MH), 262, 218

156



enyl ] oxy}et hyl ) - 1H i ni dazo[ 4, 5- ¢] qui nol i n- 4- ani ne" as % 1Rt 2805

sol i a¥OWR44618211. 8-112.5 10 C. Anal ysis. Cal cul ated f ®CT/US01/46581
C22H22NAO. 9C, 73.72; 9, 6.19; 9%\, 15.63. Found: %C, 73.48; %,
6.25; %N, 15.57 'H NWMR (300 MHz, DVsO-d6) S 8.08 (d, J = 7.5 Hz,
| H, 7.Bat€d, J =8.1H, | H, 7.40 (t, J =5.6 H, 1 H),

7.18-7.30 6 6.51 (s, 2 , 6.31 d,J—162Hzl
6. 17 (dt (T5A r01|1_n|)d bottom ﬂagk was chla_.nge mthasngbar 2-(4~chloro-2-methyl—1!!I_P

i3 O et i o 8 ) o
2 4 3 199 PSiasFim 4g, 3 mmol) The reaction was judged complete after stirring
7T ol 3 et 2 e b kiRl B bl o rofyand e 4 ©
02/ 46 |18901lf§fﬁg Eﬂ??ﬁ#ﬂﬁ?ﬁxgvzﬂa;% ﬂﬁ aggdang ﬁhtth}ngmrmt?lloméx?ﬂhﬁdfoﬁix (6x). The
Ex e

2~ (2 mot RpRaie Eabtict e v rird 20 Y s shErgghirie A coceioated
(5 WM@WWW %ﬂ%ﬁw e
2- (4- ani SIW‘PB antient trgperture for P4 hays. %h‘t

as @t anﬁﬁ@{whﬁe ciEtals Wete Joﬂécte@' t?‘ﬂ!ﬁﬂd}ﬂg %rdﬂd% 42@% ((M%h?o?@d—

Part B A Parr flask was char
2- (4- am W‘@‘%W‘C ARnet- g ob- c] qui nolin-1- 10 yl)ethyl

acetate Qzézt('m_r?]%l’soacetlc acid (50 nL) and
\purged W|th nltrogen o this solGtion was added pl ati nur’r(l\/)

oxi de (OP&tE) . The r eact ion was judged to be conplete after
g?%ltse?];dhgg(rjot ﬁg&%}fo ti I es rere}él%xgg %(rasr%}%?'{:“—gﬁprr&?s%gﬁgﬁéﬁz
feslfi ti ngni[dpmﬁm@ﬂqumvé]g I-yl)ethanol (3.9 g, 14.9 mmol), dichloromethane (125 mL),
aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylammonium chloride (0.55 g,
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear
and the reaction was judged complete. The solution was poured into ice water (200 mL),
20 the organic {ayer separated and was drawn off. The aqueous solution was extracted with
dichloromethane (4x). The organic layers were combined, washed with brine, dried with
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2
dichloromethane/methanol). The resulting oil was triturated with ethyl ether and the
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2-
methyl-1-(2- {[(2E)-3-phenylprop-2-enylloxy} ethyl)-1 H-imidazo[4,5-c]quinoline as a
white solid.
MS (CI) for Co2Hz0CIN:O m/z 378 (MH), 262, 228
 PartE
30 4-Chloro-2-methyl-1-(2- {[(ZE)-3-phenylprop-2-enyl]oxy} ethyl)- 1 H-imidazo[4,5-
c]quinoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%,

70 mL}) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature.
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partitioned between dichl oronmet hane and sat urat ed aqugdudARsBli um
bi caWiOoRasI% o a pH of 15 - 8. The | ayers were separ aPEHUSHHESS1
aqueous | ayer was extracted with dichloronethane (4x). The
organic fractions were conbined, dried with anhydrous sodi um

sul f at e An#lglsis ihdivard thiad tedeattio s vas Rdorapiete P TAS Sokition Witoh&ntihied iifler

kS S RO 1B S o b o0 i e
i no- 2 ke L i dar . oy
2?‘ hg(rjlol aas ax%si@t (za} ﬁag°5tsh§P{S§&¥€%ﬂ(ed&:ﬂ§é %ﬁ%ﬁl@@gg%%g ! )
(M), bageerRlichio@mgtiang avchsatuyated aqueoussodivn bidartEnaiepind th oeganicAayer

2- (4-am no-2smet hyl -6. 7. 8. 9- . . : .
et any IV Thd Yino el Sas satwated withsodivmm chloride andoxsragied with o
ol )  waikthlofmsdtiemte (3. The brganieatinns wefeuvibined Shtediwith anhydroes 1. 1

iyl - podhan s i oA i dged pressare The Tosyltipe biommsplidmas

4, 5- c] qwdcARtaliPedfrorm Mel@maFto préviduoa3ig of 2MBethill 1-(2L (2 ﬁﬁ&%@p@z
285 (M), 247,183 Part D 30 _Using the, generafl)-( rrgf[r% of an‘g)l e
12 Par t eaylloxylathybly 1 Himjdazeld Sogiquinolin-4-amine as a white solid, m.p. 111.8-112.

ynyg oxy):gt hyl]-6, 7, 8,9-tetrahydro-1Himdazo[ 4, 5-c] qui nolin-4-am
ne (0.396 g, 1.392 mmol) was reacted with i odobenzene (0.17 ni,
1. 532 mAvkalysiatCaeribatehfor Caihe¥4): W6, 731729%MD602] %Bl 85.63. FouddRALD05

PCT/ OS ! &ah.1 urs the reaction was inconplete. The
sol uti %é}g’éﬁﬁéééé’déyoig%g‘?c for 3 hours to conplete the
react i OAH NMR (30 Mtz BMS@Rg 5/ £08der= n80EL 1 HidUCEW, P=SSSHY,a. H) 180

resul ting_oil wa; &rtiti oned between dichl oronet hane_and_4%
r

aqueous (&8TiStfbledrilbAdf 30 e651 Fahih: 43065 J FdfdviEn 1 Hpe17 (dt,
agqueous JLey/grs Ias 16pf), uARtEd % § Bz AL As @B €52 639 91 AN¥e- 56,2

organic fractions were conbined, dried with anhydrous sodi um
sul f at e Hindi64 fe3 Wol ati | es were renoved under reduced pressure.

The res i i I, $4 h t ography over silica gel
(95/5 d%ﬂ%’?ﬁ&*ﬁ%ﬁ%@e@%ﬁ@%’ £ﬁ| ting white

Example 146
20 2-methyl-1-{2-[(3-phenylprop-2-ynyl)oxy]ethyl}-6,7,8,9-tetrahydro-1 H-imidazo[4,5-
' c]quinolin-4-amine
NH

-
N
L
0 .
\
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solid was dissolved in dicbloronethane (2 nL) and reagflddRhillh 1M
HCl iWOo&RMeéBI(2 nl). The volatiles were renoved underPCEUNBES8]
pressure and the resulting solids recrystallized 10 from net hanol
to provide 0.1089 g of

2- met hy| Pdrt A2- [(3 phenyl prop- 2-ynyl ) oxy] et hyl }

Chyr oon or | A0 e genen misfod of B Ly Bat € the drveirongrarm wes
C22H24 Y6
et 15|%WFoutodﬂ{%/%éﬁgl)g-ﬂggdo ?’Q mﬁ&za[‘hgs giﬁﬁmﬁhﬁ?-y )3%'1 alagm@gS A7 &

NMVR (30 Ahg ggsulgng ! @gm(%l W"E nqpﬁedrbssmam Yitthacetpnitgile and
7.28- 7. 3 ] § AH- ) -

4.56(t . ] Sd%mHz%{i)ﬁ i %f(zs(“éalu—l)nmo'zané?t?yl\]mm ol s-clquipghin-lyllethyl o
s, 2H), &celtegsatamsqid 1 73 (s, 4 M5 (Cl) for C22H24N4O ni z

361 (MM f},{.)g WES ng\l 14 HUMAN CELLS An in

vitro human bl oo systeml 0 assess cytokine
inductio?ﬁftﬁctivity |s based on ‘t he neasurenent of interferon

ecrotod i nt o eut vareeimlwit 2t Mol Mpcnd SRERiRSE L dgpnotiny -

" Ofoki r&i)ethyidmmﬂ 63161)55 12164 mmol) nivifincobaetio nsid (50 ML) mdcpugged with

Coomt oSl A3 e ol e PP i s 8 T st et

bl ood f rmmermaiptelwaﬁw dhdays 0N iydiogenatich dt BRibi2tt tBiyipsteiiied ke lsbkfor WisO

(EB;@CS;/a S%Ieéé‘ﬁiﬂ' Ggl?sr Per i Rgeral B‘ﬂiﬁgd mno%%ltrgs%r cells oil was
centri f ugatitioned beiwten HcRbRRRHARE ind shilfated Qﬂaeozﬁﬁmmacﬁ&r&%\é’?ébsﬁ of

twce with Hank' s Bal anced Salts Sol ution and then are suspended

at 13- 4 x~ Podhe Layprsayery sepapated) Theaqpeoustayer wn%emmi with gishloramethape

added to
05 46160 T CTErE i ohd ‘?%3"‘?51“%‘5#%‘@%"3‘%“35 vt gg‘ﬁ“m\é@fn%e ™ge,

MA or Beeqnsantmtedindgroaducedpressure. [Thesesultinpavhite solidasqurified by ng an

equal vo t ¢

Canpound LDzl PAY £l PR uhlh Bird S Bl R TR R
sul f oxi demitoNS@EthylF .8 DNBRNydoeliéemidazd] 4,64 ]q@imlihd -yiethaexicss @ dvivite
fi %I co&q]%r)tration of |%for addition to the culture

MS (CI) for Cy3HgN4O mv/z 247 (MH™), 203
Part C
Using the general method of Example 1 Part A, 2-(4-amino-2-methyl-6,7,8,9-
tetrahydro-1/-imidazo[4,5-c]quinolin-1-yl)ethanol (0.763 g, 3.098 mmol) was reacted
25 with propargyl bromide (80% in toluene, 1.1 mL, 9.29 mmol) to provide 0.42 g of 2-
methyl-1-[2-(prop-2-ynyloxy)ethyl]-6,7,8,9-tetrahydro-1 H-imidazo{4,5-c]quinolin4-
amine as a brown oil.
MS (CI) for C16HzoN.O m/z 285 (MH"), 247, 183
PartD
30 Using the general method of Example 12 Part A, 2-methyl-1-[2-(prop-2-
ynyloxy)ethyl]-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine (0.396 g, 1.392
mmol) was reacted with iodobenzene (0.17 mL, 1.532 mmol) at ambient temperature.
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wel I's. Incubation. The solution of test conpound is agdedRatilieo M
to t MOD4@82 wel | containing RPM conpl ete and seri alPGI/PA16581
dilutions are nade in the wells. The PBMC suspension is then 10
added to the wells in an equal volume, bringing the test conpound

concent r Afteror8shdués thé feactit@Sidsaaconphde TH. sdiitib® wadhdted td 56 °C #&'3 hours
concentration_ of PBI\/C suiﬁensi onis 1.5-2 X 106 cells/nL. The

pl ates alocorplats by I%Ptlw e velptiley,wers smpovied yader geduged gfewtnrey lhﬁd
then i ”&k&hﬁ%@ tibrf2d Dérwdel fiShl b BndoR 4@&%&?
epar atTon t ates ar e

at mosphere 15 Fol I'owm ng 1 ncubati on
cent ri f ugpelcthé orgasic 1ayememmds Fie ag@Dos layen wis-exoacted vggth dichla®©metise

| 15- f t
ool Sor opg T irie it BEAHAL BB oBbR T AEH whhy s i itg and the

t ubes. Smi;ﬂlmmeeem@mdmhdamedimai presi@ret Ol'heA8dultingtoill waspatified By The

Factor . (SFonfaepERSws Sict B0y SRR REnsmripoold o Phra R
(a) Anal Mﬂsid&ﬂd%}dlﬁblb&ﬂﬂ mbﬁmme((a)nlg%a fdatied With M HOY 6 stlier(Dadl).

by ELIS Human Ml ti - Spemes kit frgm PBL. Bi opedi cal
Labor at o 3P dFTeQyed pndaysedupedprpssure apd tobégwﬁ@g fecTygipllized

Tunwy neﬁbﬂ&bahwioquﬁaa 0. @@sycge&tzr-ﬁ&mm l{?-[(@eﬁh%ﬁ)gbﬂﬁﬁt #h‘f}l)&ﬂy]&\ajﬂ%_

kits avail abl e rom Genz

M nneapofi’&;9- mﬂhﬂm'ﬂﬁmglérﬁ*clwmhﬂ -aqjie (b@ﬂqwe 13383 @D solid.

eénggﬁts(raatl n foun oln Nt erteran o °’he I west

C p :&I;gmgi%&miuéafd% C ﬁég}%ﬂtﬁf wbﬁ.ﬁs % :ﬂZ&fH 5 %: e
2 9 i ) «ChHd4 O

ggpr;gztn(rj; ,th* (f?t ' dlé nigé'lﬂi'/igm n mﬁg% s’ 5 S or eaCan f

Chertact JANDR otttz BREOSa h 18 3 1on 298 it 3 0o F 282 3b 4o LD

tested wasetQIers BHzM Hf, a1\ 20, 484 &1 35. 3I\HB22}90§92 (5,2 H), 2.69 (s, 2 H),

PCT/ USO1/ 48581 t oki ne I nduction in Human
(s,3H), 1.73 (s, 4 H)

MS (CT) for C2oH24N,O m/z 361 (MH), 247, 199

20 _ 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 (a) (IFN and TNF,
respectively) secreted into culture media as described by Testerman et. al. In “Cytokine
Induction by the Immumomodulators Imiquimod and S-27609”, Joumal of Leukocyte
25  Biology, 58, 365-372 (September, 1995).
Blood Cell Preparation for Cujture
Whole blood from healthy hurman donors is collected by venipuncture into EDTA
- vacutainer tubes, Peripheral blood mononuclear cells (PBMCs) are separated from whole
blood by density gradient centrifugation using Histopaque®-1077. The PBMCs are
30  washed twice with Hank’s Balanced Salts Solution and then are suspended at 34 x 10°
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile
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Exanpl eLowest Effective Concentration (pM Number | nt efflédniBlinor
Necxw(ls(}w&@or 10.121.11 21.11* 30.123.33 40.12* 50. 1etTAB0H %582
'71.110.37 81.1110 9** 101.1110 111.11 1210* 131010 141010 150. 12*
160. 010. 37 170.120.37 180.121.11 190. 37 20 210.12 220.120. 37

231. 11 24i3sud 241026 Plafed {Cdsti2, WhtR 216 MA Dr BedioMRKAABR Labware, Lincoln Park,

10

15

20

25

30

NI} containing an equal volume of RPMI complete media containing test compound.
Compound aration
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.

Incubation

The solution of test compound is added at 60 uM to the first well containing RPMI
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then
added to the wells in an equal volume, bringing the test compound concentrations to the -
desired range (0.12 to 30 pM). The final concentration of PBMC suspension is 1.5-2 X
10° celis/mL. The plates are covered with sterile plastic lids, mixed gently and then
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.

Separation

| Following incubation the plates are centrifuged for 5-10 minutes at 1000 pPm
(~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
for tumor necrosis factor (¢) by ELISA

Interferon {a) and Tumor Necrosis Factor sis by ELISA

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

Tumor necrosis factor () concentration is determined using ELISA kits available
from Genzyme, Cambridge, MA; R&D Systems, Mirneapolis, 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
lowest concentration found to induce tumor necrosis factor for each compound. A “*”
indicates that no induction was seen at any of the tested concentrations; generally the
highest concentration tested was 10 or 30 pM.

161



PCT/ USO / 46581 Cyt oki ne Induction in Human Cells Exam;"ﬂeﬁmgi '
Ef f eW0 @26Cncent rati on (pM Number | nt erf eronTunor Ned®CI4yS$1/46581
Factor 260. 12* 270.12 2810* 29 303.33* 31** 3210* 33** 34** 35**
36** 37* 3810* 391.11* 400.12 411.113.33 420.37* 430. 37* 450. 37*
460. 013. 33 470. 12* 480.12 490. 04 503.33 510.37* 521.11

Cytokine Induction in Human Cells
Example Lowest Effective Concentration (pM)
Number Interferon Tumor Necrosis Factor

1 0.12 1.11
y 1.11 . : *

3 0.12 3.33
4 0.12 *

5 0.12 _ 1.11
6 0.12 *

7 1.11 0.37
8 1.11 10
9 * W
10 i1 10
11 1.11 *
12 10 *
13 10 10
14 10 10
‘15 0.12 *
16 0.01 0.37
17 0.12 0.37
18 0.12 1.11
19 0.37 *
20 * *
21 0.12 *
22 0.12 : 0.37
23 1.11 *
24 0.12 ¥
25 0.12 *
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531.11 540.12 163 WD 02/46189 3 1 MAR 2005 PCTI US01/3835¢!% 1005
Cyt okwoazMardacti on in Human Cel | s Exanpl eLowest Eff ect p@EUS01/46581
Concentration (M NunberlnterferonTunor Necrosis Factor 55

561. 1110 57*30 583.33 591.11* 601.11* 613. 33 62*3. 33 63 643. 33

651. 11 66 67*30 683. 33 69ICHIkinP Paddétion it Bumman Cells L1 791- 11 740737
s Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor
26 0.12 *
27 0.12 *
28 10 *
29 * *
30 - 333 *
31 %* *
32 10 *
33 % : *
34 * *
35 * *
36 * %*
3‘7 * *
38 10 *
39 1.11 *
40 0.12 *
41 1.11 3.33
42 0.37 *
43 0.37 *
45 0.37 *
46 0.01 3.33
47 0.12 *
48 0.12 *
49 0.04 *
50 3.33 *
51 0.37 *
52 1.11 *
53 1.11 *
54 0.12 *
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761.11 770.12* 78** 79* 80** 811.11* 82** 164 WD 02/ 45184ARJ0E MAR
2005w Pe2lics¥ I/ 46581 Cytol dne I nduction in Human Cel | $CT/US01/46581
Exanpl eLowest Effective Concentration (gM NunberlnterferonTunor
Necrosi s Factor 830.37* 840.37* 850.37* 860.37* 871.11 880. 3730

890. 3710 9007 T2TU 9TU. 37 IUCHERnS Rrduchdn o Hukad BeRd0. 013. 33 95171
960. 1210 97{1. 11 980, 37
Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor
55 * *
56 1.11 10
57 * 30
58 3.33 *
59 1.11 *
60 1.11 *
61 3.33 *
62 * 333
63 * *
64 3.33 *
65 1.11 *
66 * *
&7 * 30
68 333 *
69 1.11 *
70 0.37 *
71 3.33 *
72 111 .
73 1.11 *
74 0.37 *
75 & *
76 1.11 *
77 0.12 *
78 * *
79 * *
80 L *
81 1.11 *
82 * *
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990. 37 100 1010. 0410 1020.37 103*10 1040. 1210 1050. 373 1 MART&0. 37
1080 W0 024894 1090. 010. 37 1103. 33 1113. 33* 165 WO 02/PfFNED1/36581
MAR 2005 PCT/ USO1/ 46581 Cytokine Induction in Human Cel s

Exanpl eLowest Effecti ve Concentration (gM NunberlnterferonTunor

Necrosis Fa¢tor 112 1131. 1¢ytblkit®nBddtion m Mkmbla Cells 11 116~ - 117
1180.010. 0411190.-010.12 1200.01_ 0 01 1210.010.04 1220.010.12
Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor
83 0.37 *
84 ‘ 0.37 *
85 0.37 *
86 | 0.37 *
87 L1 ' *
88 0.37 30
89 0.37 10
90 0.12 ‘ 10
91 0.37 10
92 3.33 3.33
93 0.12 10
94 0.01 3.33
95 1.11 *
96 0.12 10
97 111 *
98 0.37 *
99 037 *
100 * *
101 0.04 10
102 0.37 *
103 * 10
104 0.12 10
105 0.37 1.11
106 0.37 *
108 0.00017 0.04
109 0.01 0.37
110 3.33 *
111 3.33 *
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1230. 1210 1241.1110 1250.010.37 1260. 040. 04 1270.010.3 2 MARG005
1290w@lid/487891303. 333. 33 131*10 1320. 013. 33 1333. 33* 1BET/USBG46581
1381.11 139 140 1410.120.12 166 WO 02/ 46189 3 1 MAR 2005

PCT/ USOL/ 46581 _Cyt okine Induction in Human Cells Exanpl el owest
Ef f ecti ve |Concentrati on CxtpkingFisuctioniv Hugao LellsTunor Necr osi s
Fact or 14'.umpﬁ¢ t431- 15:3'%%&6&%968&%&%0% WR—T'GG'S—E
Number Interferon Tumor Necrosis Factor

112 * *

113 1.11 *

114 0.12 0.37

115 012 111

116 ' * ‘ *

117 * *

118 0.01 0.04

119 0.01 ~ 0.12

120 0.01 7 ,0.01

121 0.01 0.04

122 0.01 ‘ - 0.12

123 0.12 10

124 1.11 10

125 001 0.37

126 ' 0.04 0.04

127 0.01 0.12

128 * *

129 0.01 0.04

130 333 . 3.33

131 * 10

132 0.01 333

133 333 *¥

134 * : *

135 * *

138 _ 1.1 *

139 * *

140 & . *

141 _ 0.12 ' : 0.12
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10 15 20 25 WO 02/ 46189 WHAT IS CLAIMED IS: 1. A conpgdundARoillk he

f or mwe ogMg189 m PCTI USO1/ 46581 wherein: Xis -CHR3-, - ,ﬁ%}iy -
or-CHR3-al kenyl-; Rl is selected fromthe group consi’s ap
-alkenyl; -aryl; and -Rd-aryl; R2 is selected fromthe group
consi sting of - hydr ogen; Cﬁdd:ﬂe}lhducnaﬁhﬁﬂﬁﬂ:ancaﬁr yI;— -heteroayyl ;
- het er ocychy o I AL al-ladd: kvl -Y-_. alkenvl
-al kyl - F‘ xamply’ 1 o) kyl o#‘°&’F¥@rﬂfPﬁWM@d (ILJM) one or npre
substituen Sbﬁﬁﬂﬁﬁted TT OMAE G o OUP CPITST
- hal ogen; L68- MO 02/146189 Ttk ¢ Tﬁﬂlbwmm‘#amm

142 0.04 0.04

143 1.1 3.33

144 001 0.04
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510 15 20 3 1 MAR 2005 PCT/ US01/46581 - N(R3) 2; co?,m(MH)EBS
CoO kyl; -COOC-10 alkyl; -N3; -aryl; heteroa
-hetgrl)o&cl?fg VI: -coaryl: and -CO heteroaryl: R4 is gFE‘g”SOé#SSI
al kenyl , whi ch maybe interrupted by one or nore -O groups;

each RMATilgd;q_ggmm;y Hor C-10 alkyl; each Y is

i ndependently -0- or -S(0)0.r; nis 0 to 4; and each R present
is independently selected fromthe group consisting O Cl-10

al kyl , q/uo F@Y&fnd&ytﬂé alaftdl 0gen and trifluoronmethyl; or a
phgrmaceutlc acceptabl e sal't thereof. 2. A conpound or salt
of claim1l wherein RL is -alkyl-aryl. 3. A conpound or salt of
claiml1l wherein RLis - (CH2)o.3-phenyl. 25 4. A conmpound or salt
of claim1l wherein R, is -(CH2)o 3-substituted phenyl 5. A
compound or salt of claiml|l wheN&hn X is -CH(al kyl) (al kyl) -
wherein the alkyl groups can bg the sane or different. 30 6. A
compound or salt of claim1l wg '

N
i(— O0—Ry
RY
0]
10
wherein: " X is ~CHR;-, -CHR;-alkyl-, or -CHR3-alkenyl-; -
R, is selected from the group consisting of:
-alkenyl;
-aryl; and
15 -Rg~aryl;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
20 -aryl;
-heteroaryl;
-heterocyclyl;
~alkyl-Y-alkyl;
. alkyl-Y-alkenyk;
25 -alkyl-Y-aryl; and
| | - alkyl or alkeny] substituted by one or more substituents selected
" from the group consisting of:
-OH,
-halogen;
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R

7.. A compound or salt of claim1 wherein Xis -CH(C2Hs} (1Q#R) 2005.
169 3wvd obMéis2005 WO 02/ 46189 PCT/ USOL/ 46581 8. A corrpo%,ﬁ%m%gstl
of claim1l wherein R2 is H 9.A conpound or salt of clal

wherein R2 is alkyl. 5 10. A conpound or salt of claim1l wherein
R2 is -al kyl-Oal kyl 11. A N(Bppund of the formula (11) N
X-O(CH2) I ro- GCRro 10 %{??%RR%S wherein X is -CHR3-,

-CHR3-al kyl -, or-CHR3-al kemy?=\*¥Ri 0 is selected fromthe group
consisting of _H -alkyl ;.co.aj,,lﬁ,q;%h;; and -aryl; R2 is selected

e o o T By i
al senyl ; -Na;
-aryl;
-heteroaryl;
-heterocyclyl;
~CO-aryl; and
10 , -CO-heteroaryl;
R, is alky] or alkenyl, which may be interrupted by one or more
—O- groups;
each R; is independently H or C,. alkyl;
each Y is independently —O— or =S(O)g.2-;
15 | n is 0 to 4; and

each R present is independently selected from the group consisting of Ci.10
alkyl, C;.10 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof.

20
2. A compound or salt of claim 1 wherein R, is —alkyl-aryl.

3. A compound or salt of claim 1 wherein R, is (CH;)g.z~phenyl.
25 4, A compound or salt of claim 1 wherein R; is |(CH;z)o.s—substituted phenyl.

5. A compound or salt of claim 1 wherein X is -CH(alkyl}(alkyl)- wherein the alkyl
groups can be the same or different.

30 0. A compound or salt of claim 1 wherein X is ~CH~CHz—.

7. A compound or salt of claim 1 wherein X is -CH(C;Hs)(CHz)—.
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-al kyl -Y-aryl; and 170 3 1 MAR 2005 5 10 15 20 25 30 Y\bM®/4$189
PCT/ Wepddi4a881 - al kyl or al kenyl substituted by one onPCfTﬂﬁ@lMﬁS&l
substituents selected fromthe group consisting of. -OH;

-hal ogen; -N(R3)2; -CONR3)2; -COCao alkyl; -COO0-C1-10

al kyl; - N3; -aryI - heteroaryl - het er ocycl y] ; -COaryl; and

COhe eroary Oto Y. 1S, endently -0- or crn)c ;
each Rg i s f‘r‘fa 'é §/°ti5f h‘d’%ﬁaﬁkgﬁ% and each R present is
I ndependent |y sel ect ed fromthe group consisting of C;l_lO al kyl ,

Cl.i | k , hyd , dtrifl t hyl ;
IVO 8 OXXcom%l)o{n%)g'saltg th lvavlrllemnrftlzlsalil]glone Y

5
10. A compound or salt of claim 1 wherein R; is —alkyl-O-alkyl.

11. A compound of the formuia () -
NH,
N,

S

N
|
X—=0—(CHy)1.1—C= C—Rm

10 | : (Im

wherein X is -CHR;-, -CHR3-alkyl-, or -CHR3-alkeny)-;
Rip is selected from the group consisting of:
-1
15 -alkyl;
-alkenyl; and
-aryl; |
R is selected from the group consisting of:
-hydrogen,
20 -alkyl;
-alkenyl;
-aryl;
~heteroaryl;
-heterocyclyl;
25 -alkyl-Y-alkyl;
-alkyl-Y- alkeny};
_ -alkyl-Y-aryl; and
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or a pharmaceutically acceptable salt thereof. 12. A §anpaRuiBih of
clai g3 dydigsein Rio is aryl. 13. A conpound or salt of claimll
wherein R0 is -(CH2)0-3-phenyl. 14. A conpound or salRCTHfS03H658In
11 wherein Riois -(CH2)o.r.substituted phenyl. 15. A conpound
or salt of claim1l wh Kk --, .wherein the
al kyl groups can be the sam‘ﬁgﬂ&?%‘%ﬁt@?‘gh&%@%% SaReRis sxlectad) ¢
of claim 11 wherein Xfrsmiha-ﬁe@-bmsmﬁk?o‘f WO 02/ 46189 17. A
compound or salt of claimll.wherein X is -CHC2HS) (CH2)-. 18. A

conpound or salt of claim wherein R is H 5 19. A conpound or
salt of claim1l wherein Rialogeng! kyl . 20. A conpound or salt of

claim1l wherein R2 is alkyl-Q-alkyl. 21. A conpound of the
formula (111) 10 15 20 25~ in: Xis-CHR3-, -CHR3-alkyl -
or-CHR3-al kenyl-; R is sgbqqggg fromthe group consisting of-
-aryl; -al kenyl; and -R4- aryl R2 is selected fromthe group
consi sting of- -hydrogen: “C&Rybalkyk al kenyl : -aryl :
-heteroaryl; -heterocycl XbO-O-C,.m alkyl:

-Na;

10 -aryl;

~heteroaryl;

-heterocyclyl;

-CO-aryl; and

_ -CO-heteroaryl;
15 nis0to4;
each Y is independently ~O- or ()
each R; is independently H or Cy.yo alkyl; and
each R present is independently selected from the group consisting of C_;o
alkyl, Ci.1¢ alkoxy, hydroxy, halogen and trifluoromethyl;
20 or a pharmaceutically scceptable salt thereof,

12. A compound of claim 11 wherein Ryo is aryl.

13. A compound or salt of claim 11 wherein R,, is «~(CH;)s.5—phenyl.

25
14. A compound or salt of claim 11 wherein Ry is —(CHz)o.g—'substimted phenyl.
15. A compound or salt of claim 11 wherein X is —CH(alkyI)}(alkyl)—, wherein the
alkyl groups can be the same or different.

30

16. A compound or salt of claim 11 wherein X is —-CH,~CHz—.
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-al kyl -Y-al kyl; -alkyl-Y-aryl; - alkyl-Y- alkenyl-, 3dridAR308 MAR
2005wOR2M6189SO / 46581 172 WO 02/ 46189 31 MAR 2005 PCRcT/o601/468818 1
- al kyl or al kenyl substituted by one or nore substituents

selected fromthe group consisting of -OH -halogen; 5
- N( R3) 27. - CAH-onRayrd or sali3f olzim, 11avhepdin X iccsCH(@AsEHKY ; - N3; 10
-aryl; -heteroaryl; -heterocyclyl; -COaryl; and

-CO heteroaryl; 15 Reis al kyl or- al kenyl, which maybe interrupted
by onei1fr nArcempofihd o saltilclaimaldwlidsein R; isMlependently H or CL. 10
al kyl; each Y is independently-O or -S(Oo0-z-; 1ii is 0 to 4
and 20 each R present is independently selected fromthe group

copsi shpng Afcofapoddd or 8atkd olaifal PG IRRY is d#dr oXy, hal ogen and

trifluoronethyl;

20. A compound or salt of claim 11 wherein R; is alkyl-O-alkyl.

21. A compound of the formula (IIT)

10 (1)

wherem: X is <CHR3-, -CHR;-alkyl-, or -CHR;-alkenyl-;
R; 1s selected from the group consisting of:
-aryl;
15 -alkenyl; and
' Ryaryl;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
20 -alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
. -alkyl-Y-alkyl;
25 : _-alkyl-Y-aryl;
- alkyl-Y- alkenyl; and
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or a pharmaceutically acceptable salt thereof. 25 22.3A Mkﬁﬂﬂﬂﬁmd
or sawo mfsemmbai m 21 wherein R, is -{CH2)o-3--substituted phen

23. A conpound or salt of claim?2l1 wherein R2 is H or TJ@ %ﬁ“
A compound or salt of claim2l1 wherein R2 is -al kyl -0 al kyI 173

WO 02/ 46189 3 1 MAR 19aﬁyloﬁ>akbhﬁwsﬁﬁ§§ﬂby26§; R % e
formila (1V): NH2 N 1 0-C’CRIo (W 10 15 )
wherein: Xis -CHR3-, - %‘P FWS’SBPBMCI-IRS alkenyl-;  RIO is
sel ected fromthe group coggysting of. -H, -alkyl; "l kenyl ;
and aryl; R2 is selected fromthe group consisting of: -hy~gen
-al kyl; -alkenyl; -aryl --balogen;
3 N@R:)z;
-CO-N(R3);
-CO-C[-ma]ky];
~CO-0-C,.jp alkyl;
-Ns;
10 -aryl;
~heteroaryl;
-heterocycly);
-CO-aryl; and
-CO-heteroaryl;
15 Ry is alky! or alkenyl, which may be interrupted by one or more

=0 groups;
each R; is independently H or C,.jg alkyl;
each Y is independently —O- or ~S(O)p.o~;
nis0to4; and
20 each R present is independently selected from the group consisting of Cj.19
. alky}, C.jo alkoxy, hydroxy, halogen and trifluoromethy;
or a pharmaceutically acceptable salt thereof.

22. A compound or salt of claim 21 wherein R, is <(CHz)o s—substituted phenyl.
25

23. A compound or salt of claim 21 wherein R; is H or alkyl.

24. A compound or salt of claim 21 wherein R; is —alkyl-O-alkyl.
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-heteroaryl; -heterocyclyl; -alkyl-Y-alkyl; -alkyl 3Y-MARyi065
- al kwio 0z/46889% enyl ; and - al kyl or al kenyl substitut edPEY/USAE46SB1
nore substituents selected fromthe group consisting of: -OH

- hal og N( COCl-io alkyl; 174 3 1 MAR
7005 %E} O Qe °ﬂqﬁym%w)ar yl:  -heteroaryl

-heterocycl yl ; -CO aryl; -CO het eroaryl; each B3 is

i ndependently Hor GC-io & ryI each Y is i ndependeht ly -o- or
- §(0)0-2-; nis 0to 4.wand Iqach R present is independently
sel ected fromthe groupycongi st\}_g r9f C-1c) alkyl, CI1-10

al koxy, hydroxy, hal ogeksangd.tr u%ronethyl or a
pharmaceutically accep e sait thereof. 26. A pharnmaceuti cal
conposi tion conprising a §her agew+gahby.,fHe=t¢Rg amount of a
compound or salt of P | and a pharmaceutical |y acceptable
carrier. 27. A pharnmacCeutical conposition conprising a
therapeutically effective am)unt of a v

5 wherein: X is -CHR;-, -CHR3-alkyl-, or -CHR ;-alkenyl-;
N Ryg is selected from the group consisting of:
-H;
-alkyl;
-alkenyl; and
10 ' -aryl;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkcnyl;
15 -aryl;
~heteroaryl;
-heterocyclyl;
 -alkyl-Y-alkyl;
-alkyl-Y-aryl;
20 -alkyl-Y- alkenyl; and
- alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of: .
-OH;
-halogen;
25 - ~N(R3)2;
-CO-N(Ra)z;
-CO-Cy.y0 alkyl;
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conpound or salt of claim!| 1 and a pharmaceutical |y 23Rt e
carrier. 28. A pharmaceutical. conposition conprising a
therapeutically effective amount of a conpound or salt of claim
21 and a pharmaceutically acceptable carrier. 29. Use of a
conpound of any one of cl aFRsQ-Liaalkdr the preparation of a

medi cament  for inducing cyt.okine biosynthesis. 30. The use of
cl aim 29 wherein the cytoki fie is IFN-a. 175 3 1 MAR 7005 31. Use
of a compound of any one efriykl ains 1-25 for the preparation of a
medi cament for treating viral disease. 32. Use of a conpound
of any one of clains 1-25 TSF#HE preparation of a nedi canent
for treating a neopl asti c.mtég@scﬁ,l. 33. A conpound of the fornula
N): 01) 176 3 1 MAR 2005 wherein X is -CHR3-, -CHR3-al kyl-, or
-CHR3-al keny]-; R3 is sele€tasyk #1dom t he group consisting of ..

-aiyl; -allcenyi; -R4-arylnsal -(CH2)1-i 0--CCR o0; Rz is
sel ected fromthe group co?gi}%ﬁq%aéy]bf .. -hydrogen: alkyl;
-al kenyl ; - ar yleach Rhistiedapemdehtly H-dn €l gyatiey.cl yl ;

each Y is independently -O- or - $(0)y.o-;

n 15 0 to 4; and

each R present is independently selected from the group consisting of Cy.) -
alkyl, C;.iq alkkoxy, hydroxy, halogen and trfluoromethyl;

or a pbarmacentically acceptable salt thereof.

26. A pharmaceutical composition comprising a therapentically effective amount of 2

compounad or salt of claim 1 and 2 pharmaceutically acceptable carrer.

27. A phatmaceutical composition compnising a therapeutically effective amount of 2

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

28. A pharmaceutical composition comprising a-therapeutically effective amount of 2

compound or salt of claim 21 and a pharmacentically acceptable carrier.

29. Use of a compound of any one of claims 1-25 for the preparation of a medicament

for inducing cytokine biosynthesis.

30. The use of claim 29 wherein the cytokine is IFN-a.
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-al I n+l -Y-al kyl; -alkyl-Y- alkenyl; alley]-Y-aryl; 3ridAR Hlkyl
or allcenyl substituted by one or nore substituents sel ected
fromthe group consisting of -OH, -hal ogen: -CO N(R3)2;
-CO-C,o0 alkyl; -COOC-gyp alkyl; -1V3; -aryl; -heteroaryl;
-heterocycly]; -COaryl; and -CO heteroaryl; R4 is al kyl or

al kenyl i.ch be intferrupted .on re -0-..groups; 177

3 1w 2008 Rt b AR e SR (e HiGprepiipph BB Tpeghelhent
Se|ectﬁgn£ﬁgﬂ%§h@mgﬁ§ﬁﬁlCOﬂSiStfng of 11, al kyl, al kenyl and

aryl; each "V is independently -0- or -S(0)0-.,?-; nis 0 to 4;

and each R present is independently selected fromthe group

consi sid.ng Ufe &fla tOmpalidydf arGi oriemfaldimz i ;2 hiod tleex yrep hatiog ef a amdlicament
trifluoronmethyl; or a pharmaceutically acceptable salt thereof.

34. A ObHPYUER BAOPIATH fBE#Gt a (1V1): wherein Xis - CHR3-,
-CHR3-a] kyl -, or-CHR3-alkenyl ; R is selected fromthe group

consi sting of.-

33. A compound of the formula (V):

N
N/
| DR
X—O0—Ry
Ry
)
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-aryl; -alkeny); -R4-aryl; and -(CH2.)i-io-C=C R o;3RMARSID0
sel ected fromthe group consisting of -hydrogen; -alkyl;

-al kenyl; -aryl; -heteroatyl; -heterocyclyl; -alkyl-Y-alkyl;
178 3 1 MAR 2005 -al kyl -Y- ail{enyl; -allcyl-Y-aryl; and -aicyl
or al I"dengin subsX is-uikeRh-pyCHealig-, BPreHRURRLIiUent s sel ected

fromthe group ngi ti_nqg_of: -OH  -hal ogen;” "-N(R3) 2;
-CON(Rt)2; ©OCrs foedfddpm the groypagpistigg oft kyl : - N3; -aryl ;
-heteroaryl; -heteragyglyl; -COaryl; and -CO heteroaryl;
-alkenyl;
~-Re—a1yl; and

_(CHZ)_I-lu*CEC'RJO;
R; 1s selected from the group consisting of:
-hyvdrogen:
-alicyl;
'—alkenyl;
T -aryl
-heteroaryl;
-heterocyclyl;
-alloy)-Y-alkyi; _
-alkyl-Y- allkenyl;
-alkyl-Y-aryl; and
- alkyl or alkeny} subsiituied by one or more substituents selected
from the group consisting of:
-0H;
-halogen;
-NRa)z;
-CO-N(Ra)z;
-CO-Cpap allyl;
-CO-0-Cyyp alkyl;
-Na;
-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
~CO-heteroaryl,
R, 1s 2lkyl or alkenyl, which may be mterrupted by one or more

-0 groups;
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R4 is alkyl or allcenyl, which may be interrupted by grieMik 20bbor e
-0- groups; each R3 is independently Hor C1-10 alkyl; R10 is
sel ected fromthe group consisting of H alkyl, allcenyl and
aryl; each Y is independently -0- or -S(0O) o- 2- Xi is C to 4
and each R presé&fth Re 15 ndensedfadntl ¢ Gedadbyled from the group
consisting of C VHOX )Y,
trifluoronethyl; ]R (?S Se%cﬁédr%%g%%mﬁgﬁ%é%%%eﬁlab?l lsg‘l%bﬁ%ﬁer* of )
179 3 1 MAR 100&a85yzgzmmmmiﬂym—éme3(®mﬂul a (Vl): 0 RN-I
N ~ wherein: X is -CHR3-al kyl -; or CHR3-allteryl-; R is
sel ected fron1tﬁbm3F épm@5n5|st|ng of: -aryl; -alkenyl;

-Rd-aryl; and (dzkh %)preieﬂ{‘m(indgb&rdeﬂﬁr éef%cﬁaldki%m @le g?&dﬁ%ﬂmhnw ey

may be |nterrupted by one or nbre -0 - groups; each
i ndependent | y H adky} 1m@n@lﬂ%ﬂwdmwdaioﬁesénfémfé’drcfmmli he gr oup

consi sting of Hwn-dh%#vm%hﬁﬁﬂﬁga: m@gﬁk erddgl SO to 4, and each R

rom

present is independe
Cl-10

34, A compound of the formula (VI):

e group con3|st|ng of

wherein X s —CHR3-, -CHR3-alkyl-, or -CHR 3-alkenyl-;
R; is selected from the group consisting of:
-aryl; |
-alkenyvl;
-Ra—aryl; and
—(CHz);.:0—C=C-Rug;
R; is selected from the group copsisting of:
-hydrogen;
-alkyl;
-alkenyl;
-amyl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl
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al kyl, C]-30 al koxy, hydroxy, hal ogen and trifluoromefHyMAR 1985 a
phar maceutically acceptable salt thereof. 36. A conpound of the
formula (M11): N(COOR )2 N (VIIl) 1SO3 1 MAR 1005 wherein: X
is CHR3-alley]-, or -CHR3-al kenyl-; R, is selected fromthe
group consisting of .aflany-ziieabikenyl: R4 ar |; and R2 is
selected fromthe group_consisting of "~ hydrogen; -alkyl;

-al kenyl; -aryl; -t8pdoailand “peterocyclyl: allyt-Y-al kyl;

Substituted by one of ik e er Rl Rl SpERA et
y one or re substituents “sel ected romthe group
consi sting of. -hal offem: the glgRB)mwsting O N(R3) 2; -CO-C. 10 allry3:
CO-OCro al kyl; OH;
-halogen;
NR3)z
-CO-N(Ra):
-CO-Cyyg allyl:
-CO-0-Cyy0 ally];
Ni; -
-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
Ryisalkyl or alkenyl, which may be interrupted by one or more
—0O— groups:;
each R: is independently H or Cy.10 2lkyl;
R;p is selected from the group consisting of H, alicyl, alkeny} and ary);
.each Y is independently —O— or —S{OQ)o2-:
pis0to4;and - '
each R present is independently selected from the group consisting of Cy.yo
alleyl, Cy.1q 2lloxy, hydroxy, balogen and tnfluoromethyl;

or a pharmacentically acceptable salt thereof.
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-N3; -aryl: -heteroaryl; -heterocyclyl; -COaryl; &AdMAR 2005
-CO heteroaryl; 381 3 1 MAR 2005 vy is alkyl or alkenyl, which may
be interrupted by one or nore -0 groups; each R3 is

i ndependently Hor Cao allryl; Ripis selected fromthe group
consi st ng foforkpomblof §ie foauleeMiD): and aryl; each Y is

i ndependently -0- or-S(0Oo0-2-; nis O to 4, each R present is

i ndependently selected.fro ‘ghe group, consisting of C3-,u alkyl,
Cyl o al koxy, hydroxy, hal ogen tYluoronethyl; and R, is
ten-butyl or benzyl; or a pha macd tid |1y acceptable salt

t hereof. 37. A conpound of t (IX) d NR2 x XXOR (DQ
wherein: Xis -CFRt3-, -CHR3fiallryl-, for -CIB 3-all.enyl-; R3is
sel ected fromthe group consjsting ofi—Oxr¥ : -al kenyl ;

-R4-aryl; and R}

(VD

wherein: Xis —CHR;», -CHR:-alkyl-, or —-CHR3-alken r]—;'
R, is selected from the group consistmg of:
-aryl;
-alkenyl;
-Ry~arv); and
—(CH)1.10—C=C-Rig;
R, is alky] or alkenyl, which may be interrupted bj one or mMore
—O— groups; .
each Rj 15 independently H or Cy.yp 2lkyl:
R is selected from the group consisting of H, alicyl, alkenyl and aryl:
nis 0 to 4; and
each R present is independently sclected from the group consisting of Cy.10
" alkyl, Cy.q0 alkoxy, hydroxy, balegen and trifluoromethyl;

or 2 pharmaceutcaily acceptable salt thereof.

36, A compoungd of the formuia (VIII):
N—{COORz)

\ Ry
X N
X"“ O— R]
Ry
(vid)



-(CH2)i-is-C=CH, R2 is selected fromthe group consi s§ilngARotllS

- hydrogen; -alkyl; -alkenyl; -aryl; 182 3 1 MAR 2005
-heteroaryl; -heterocyclyl; -allryl-Y-alkyl; allryl-
allcenyl; -alkyl-Y-aryl; and - al kyl or al kenyl substituted by

one or nore substituents selected fromthe group consisting of..

"0 wpdieliogen:x i M) 2R, CR 1.30 allryl;
-CO0-C-10 al kyf N3; CHR C%Qm Egteroér]%}ﬁ - heterocycl yl;

-CO anal ; and Rﬁ@sﬂane}fnemthgr%ccmsﬁmkg/d)f or al kenyl, whi ch may
be |nterrupted by one or nmore -O groups; each R3 is

i ndependently H or &% al | ryl; each Y is independently-O or
-S(O -alkenyl;

-R—aryl; and
-(CH)110—C=C-Ryg;
R; is selected from the group consisting of:
\-hydrogen;
1
-aillkenyl;
-aryl;
-héteroary] :
-beterocvelyl:
~alkyl-Y-alkyl;
-alkyl-Y- alkenyi;
- ~alkyl-Y-aryl; and
- alkvyl or alkeny! substituted by one or more substituents selected
from the grovp consisting of:
-OH;
-halogen;
-N{R:)z;
-CO-N(Rs)z;
-CO-Cy.q0 alkeyl;
-CO-0-Cyp alkyl;
-Na;
-aryl;
-heteroaryl;
- -heterocyclyl;
~-CO-aryl; and
~CO-heteroarvl;
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nis O0to 4; and each R present is independently sel egticdARf Hthm
the group consisting of Cl1-10 alkyl, C-]o al koxy, hydroxy,
hal ogen and trifluoronmethyl; or a pharmaceutically acceptable

salt thereof.

183
Ry is alkyl or alkenyl, which may be ipterrupted by one or more

~(- groups;

each Rj is indcpendenﬂy H or Cyypalkyl;

R;p is selected from the group consisting of H, alkyl, alkenyl and aryl;
each Y is independently ~O- or —5(0O)o.2-;

nis0to4;

each R present is independently selected from the group consisting of C.y
alkyl, Cy.i0 alkoxy, hrydroxy, balogen and n'if]uorom'ethyl; and

R is tert-butyl or benzyl;

or a pharmaceutically acceptable salt thereof.

37. A compound of the formula (IX)

wherein:

X is —CHR3-, -CHRz-alkyl-, or -CHR;-zlkenyl-;
R; is selected from the group consisting of:
~aryl;
-alkenyl;
-Re-aryl; and
~(CHz)1.0—C=CH; -
R; is selected from the group consisting of:
-bydrogen; -
-alkyl; .
-alkenyl;
-aryl;
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31 MAR 2005

-heteroaryl;
-heterocyclyl;
-alley]-Y-alkyl;
~allcy]-Y- alkenyl;
-allyl-Y-aryl; and
- allcyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH; -
_ -halogen;
-N(Raz)a;
-CO-NRa)z;
-CO-Cy.1p alkyl;
-CO-0-Cy0 allnl;
-Ns;
-aryl;
-hetercaryl;
- -heterocyclyl;
-CO-aryl; and

~CG-heteroaryl;

R is allcyl or alkenyl, which may be interrupted by one or more

—O— groups;

each Ra is independently H or C).)g alloyl;

each Y 1s independently ~O— or ~S{Q)po-;

n is 0 10 4; and _

each R present is independently selected from the group consisting of Cy.j0
alkyl, Cy0 alkoxy, hydroxy, halogen and trifivoromethyl;

or a pharmaceutically acceptable salt thereof.
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