WO 2004/ 080398 PCT/ US2004/ 006867 1-AM NO | H I M DAZOQUI NOLI NES FI ELD OF THE
| NVENTION 5 This invention relates to 1-am no | Him dazoqui noline conpounds,

phar maceut iy@hyog/kRasi ti ons contai ning such conpounds, i p&@mggﬁbﬁ{&@, used in
their preparation, and the use of these conpounds as inmunonodul ators.

BACKGROUND OF THE | NVENTI ON 10 There has been a major effort in recent years
to find conmpounds that nodul ate the inmune system Exanples of such
conmpounds, which have denonstrated cytokine inducing and i mrunonodul ati ng
activity, are disclosed by U S. Patent Nos. 4,689, 338; 4,929, 624;

5, 266, 575; 5, 268, 376; 5, 352, D, 40- : ; 5,482,936; 5,494, 916;
5,756, 747; 6,110, 929; 6, 19i‘%ogfgg\%@%go®[§?@[é§3 6, 451, 810; 6, 525, 064;
6, 541, 485; 15 6, 545, 016; 6, 545,017; 6, 656, 938; 6, 660, 735; 6, 660, 747,

6, 664, 260; 6, 664, 264; 6, 664, 265; 6, 667,312; 6,670,372; 6,677, 347;

6,677,348; and 6,683,088. But despite inportant (f)r ogress in the effort to
find i munonodul ati ng conpounddELD @8 THE INVENTION critical scientific and
medi cal need for additional compounds that have an ability to nodul ate
aspects of the Thmimenti@spbhsde Haninntidemidropindineckinpeudslsosynt hesis 20 or

ot her rrech%rrs. .SL[JNNARY.CF THE, | NVENT] ON | t ]gas now heen fgun t hat
certain 1- BATRECeRECH SPHRIBHORSTOTAERE Y SURBY WSS HGHAPAFES wsrd Sk hgk
bi 0synt hespfeparufio 38d BRRAE bf thefofipdERRtas @R heduIRbAYI des conmpounds  of

the Formulas | and I1: WD 2004/ 080398 PCTI US2004/ 006867 NH2 N N ~~Rn N N
n Rt R | NHZ NN

BACKGROUND OF THE INVENTION

: 10 There has been a major effort in recent years to find compounds that modulate the
immune system. Examples of such compounds, which have demonstrated cytokine
inducing and immunomedulating activity, are disclosed by U.S. Patent Nos. 4,689,338;
4,929,624; 5,266,575; 5,268,376; 5,352,784; 5,389,640; 5,446,153, 5,482,936; 5,494,916;
5,756,747; 6,110,929; 6,194,425; 6,331,539; 6,376,669; 6,451,810; 6,525,064; 6,541,485;

5 6,545,016; 6,545,017; 6,656,938; 6,660,735; 6,660,747; 6,664,260; 6,664,264; 6,664,265,
6,607,312; 6,670,372; 6,677,347, 6,677,348; and 6,683,088.
But despite important progress in the effort to find immunomodulating compounds,

there is still a critical scientific and medical need for additional compounds that have an
ability to modulate aspects of the immune response, by induction of cytokine biosynthesis

20 or other mechanisms.

SUMMARY OF THE INVENTION
It has now been found that certain 1-amino 1H-imidazoquinoline compounds
25 modulate cytokine biosynthesis. In one aspect, the present invention provides compounds
of the Formulas I and IT:



N (RARR t Il 5 and nore specifically the follow ng conpounds of the

Formulas -1, 1-2, 1-3, and I1-1; \>--R2 NHOOZ NN (R" N\R . R3)m. -
-1 N2 N NN MR (RBnR7, 1-2 NHZ N Nj \>RA ' NiN\R 10 (Re)
RL' t t M®&2004980398 2004/ 080398 PCT/ US2004/ 006867 NH2 RCKUS2004/006867

(RA)n R1'

I

5 and more specifically the following compounds of the Formulas I-1, I-2, [-3, and II-1:

10 ’ (RE)n



N i NR (RA" R. fl-1 wherein R', R, R, RA R3, R, R', R RA Re,
n and in are as defined bel ow, and pharmaceutically acceptable salts

thereof. 5 The conpounds of Forrmulas I, 1-1, 1-2,1-3, H, usef ul
as imune VYORUAEY ¥ vdifiers (IRVE) due to their abili t)';e?gjs%roé’?‘?&%ﬁ
cyt oki ne biosynthesis (e.g., induce or inhibit the biosynthesis or

production of one or nore cytokines) and otherwi se nodul ate the imune
response when adm ni stered to ani nmals.  Conpounds can be tested per the test
procedures described in the Exanpl es t|on Conmpounds can be tested for 10
i nduction of cytokine biosynthesis 2*‘%?9 human PBMC in a culture
with the conpound(s) at a concentr of 30 to 0.014 pM and
analyzing for interferon (a) or t{nor ne@r05|s factor (a) in the culture
supernat ant. Conpounds can be test or Ni nhi bi tion of cytokine

bi osynt hesi s by incubating nouse qﬁqroph geRgell line Raw 264.7 in a
culture with the conpound(s) at a s ﬁgle toncentration of, for exanple, 5 M
and 15 analyzing for tunor necrosis facgqr (a) in the cul ture super nat ant .
The ability to nodul ate cytokine biosynthesis, for exaggle i nduce the

bi osynt hesivéhesdin BrieR o RznRmmeRo R okl doRa, memw&ma belowsafdil in the
treat nent ?{l]xant@na\égft{cﬁﬁjga&eg&ﬂlg%ﬁétﬂé}ﬁ fsuch as viral diseases and neoplastic
i t*ha

di seases, are re o SUCh changes in the immune response. 20 In
anot heg aspect, Imheomp@masbemMsﬂpm X Vi3 B sanall i e esefiil ca limammposi t i ons
cont ai ning the i nmune respanse i er. conmpou , and npet hods of inducing
cyt oki ne  BEDYsstpedifiers ﬂﬁéﬂ'%m 'g‘E-‘FIa@ht)ttPé‘aqquﬁ’ée @“%‘P%Ploaﬁk@?%%(cign an

ani mal , an St er| ng
6 the an e bE ERIHiCe BocAARI-AT I GRAYEC bl AR Ha SRS

and/ or 11- Imodutxdé the 1mrmmmpoﬂse edkh ydramestpeditol aniraalb.t §oﬁ50nﬂtbroambe telstedanot her

aspect, the invention rov of . synt hesi e c d of
Formil as. 1 o e ot ploceRiS depcielin the Fraiales K arapuad FeB g A Phe
synt hggi s %dﬁclﬁﬁﬁ ef cﬁ&ﬂﬁ@b’iﬂ@ﬁﬁhe‘sfé by incubating human PBMC in a culture with the

compound(s) at a concentration range of 30 to 0.014 yM and analyzing for interferon (a)

or tumor necrosis factor (a) in the culture supernatant. Compounds can be tested for
inhibition of cytokine biosynthesis by incubating mouse macrophage cell line Raw 264.7
in a culture with the compound(s) at a single concentration of, for example, 5 pM and

15 analyzing for tumor necrosis factor (o) in the culture supernatant. The ability to modulate
cytokine biosymthesis, for example, induce the biosynthesis of one or more cytokines,
makes the compounds useful in the treatment of a varniety of conditions such as viral
diseases and neoplastic diseases, that are responsive to such changes in the immune

) response.

20 In another aspect, the present invention provides pharmaceutical compositions
containing the immune response modifier compounds, and methods of inducing cytokine
biosynthesis in animal cells, treating a viral disease in an ammal, and/or treating a
neoplastic disease in an animal by administering to the animal one or more compounds of
the Formulas 1, I-1, I-2, 1-3, II, and/or II-1, and/or pharmaceutically acceptable salts

25 thereof.

In another aspect, the invention provides methods of synthesizing the: compounds
of Formulas I, I-1, I-2, I-3, IL, and II-1 and intermediates useful in the synthesis of these

compounds.



WD 2004/ 080398 PCT/ US2004/ 006867 As used herein, "a," "an," "the," "at

| east one," and "one or nore" are used interchangeably. The terns '
"conprising” and variations thereof do not have a limting nmeanin wher e
these ter YO 28898 n t he description and claims. 5 Thep§%6#@m§@W%ﬁbry of
the present invention is not intended to describe each disclosed enbodi nent
or every inplenentation of the present invention. The description that
follows nore particularly exenplifies illustrative enbodi nents. Guidance is
al so provi dedAbesedihrrdimrayidhn,l' 'the,S "aff leask | @8], "onbbchocdardesedsed i n
various conbinations. In each instance, the recited list serves only as a
representHF?@%mégggb and should not be 10 interpreted as an exclusive |ist.

( DETAI LED DESRLRI! Qnisirh URT RATHVE: FMBORIMNTS OF iiind MYEM ON I n one

aspect, the present invention provides 1-am no 1Him dazoquinoline 15
conpounds wheretthase fesink oppaay ivAde dedcaipiion MdxlaigsN ~-R' 11 N N\MR 1R, ., R11 |

wherein: R1' is,selected fro he group consistin f rogen and al kyl ;
20 RY 15 sel ectRPE G LRGN 1 S Hherfy s pot Mikadta RAGRELANC
- X- N( R6) - ¥isEdsed2mbodinkdniRér eVrRihpiBhentatish of the Seféht invehtidtl' T EksdRiptioaget her

with the nitrogen atomto which they are bonded canjoin to forma group
sel ect ed fhebfallpwe mpropgtiedady sxampjifiss illusiative embodiments. Guidance is also

provided herein through lists of examples, which can be used in various combinations. In
each instance, the recited list serves only as a representative group and should not be

10 interpreted as an exclusive list.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS OF THE INVENTION

In one aspect, the present invention provides 1-amino 1H-imidazoquinoline

15 compounds of the following Formula I:
NH,
N7 SN
’ >_ Ru
©N
N
7, R,
Ll R
(R™), L
1
wherein:

R,'is selected from the group consisting of hydrogen and alkyl;
20 R is selected from the group consisting of:
Ry, .
-Y-Ra,
-X-Rs,
-X-N(R¢)-Y-Rq,
25 -X-C(R7)-N(Rs)-Ra, and
-X-O-Ry;
or Ry’ and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:

-4.



WO 2004/ 080398 PCT/ US2001/ 006867 [/ (CH2)a -N A -N-CRS -N-SO2 (CHA R8/ and
CRai R4 is selected fromthe group consisting of hydrogen, alkyl, alkenyl,

al kynyl , ar%b,z‘,%r}?{;ﬁg oaryl, and heterocyclyl wherein the P%lr}ﬂéhomfﬂ{vé%%‘yl

al kynyl , aryl’, eroaryl, and heterocyclyl groups can be unsubstituted or
substituted by one or nore substituents 5 independently selected fromthe
group consisting of alkyl, allcoxy, haloal kyl, hal oal koxy, halogen, nitro,
hydr oxy, nercapto, cyano, Eﬁ boxy, fornyl, aryl, aryloxy, arylal koxy,

het eroaryl, heteroaryl oxy, ( fe{oarylalkoxy, heteroc clyl,
heterocyclylallcylenyLN anlno al ky 7 (aryralT 9tenyl)an1no

di al kyl am no, and in the_ qemg aIkyI 4keny| J¥ynyl and heterocyclyl,
oxo, W th the proviso that Th R4 s a §ubsﬂndute aIkyI group and the 10

substituent contains atonlmh .ch b di rect al .k rou

then the al kyl F% b“*ct?g% BEqUp| g T %@ﬁ”ﬁ%éﬁ‘é{ %%EBP{ ﬁ‘éf“ %%’ Pt vent
and the ni %@&%I%farﬂeie?o Rj@ﬂl@ﬁeﬁ% thealhz9nd@;6my1Pa5km1 28}1ekdt@darfyl Rt he group
consi sting of 2 (CH , and Ral 15 each R6

i s indepe ndlemc}cycls'egrenmse@nﬂm @m@ﬁ@u@d@m Quhﬁbhléﬁdslm fmg ogfnqw sihsgsnisal kyl ,  and

| al kyl f h R8 i
&7t eyt atspeiepy ARG A S S AT LRt Pl pBSaS, 7 1S
-N(R6) -, - Malbgbif Jnitro, ARdkox A Gnerbiplo, by @) céﬁ)lﬂ@ fom@l iasylGhydaydrkmliene, Y is

selected fromthe group consisting of -C(R7)- )

-S(0) 2- N Ré»eteroaéﬂdhet@ew}om(wom viakori hetamaryplyl, é’é‘-we]d’iaf“ﬂd%ﬂ)%l*@ng%ou p
wth the nebsde ARt iiod BRIBEAEL K e ol ot L MIIEEY oL
I (CH2)a - adhéterdcCifl, oxo, with the proviso that when R4 is a substltuted alkyl group and the
10 substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to
which R, is bonded;

R; is selected from the group consisting of:

/ (CH,), ~
/ /
N (CHy), Re .4 "R .
15 each Rg 1s independently selected from the group consisting of hydrogen, alkyl,

and arylalkylenyl;
R is selected from the group consisting of =0 and =S§;
Rg 1s Cy 7 alkylene;
A is selected from the group consisting of -CH(Rg)-, -O-, -N(Rg)-, -N(Y-R4)-, and
20 -N(X-N(Rg)-Y-Ra)-;
X is Cop0 alkylene;
Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(O);-,
-5(0)2-N(Rs)-, and -C(R7)-N(Rg)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Ry and Ry together with the nitrogen atom to which
25 Ry is bonded can join to form the group

/ (CH2 a\
\ (CH,), /

5



-5 T WD 20041080398 PCT/ US2004/ 006867 a and b are independently i nt egers
fromlto 4 with the proviso that when Ais -0-, -N(R6)- -N(Y-R4) or ?
-N(X-N(R6)-Y-R4)- then a and b are independently int egers 4; each
R' is i nd&HUERPY hydr ogen or a non-interfering subst??U@ﬁ%"“m@s‘gach R
is i ndependently a non-interfering substituent; and n is an integer fromO
to 4; or a pharmaceutically acceptable salt thereof. I n sone enbodi nents of
Formula I, R' is selected fromthe group consisting of: -hydrogen, 10
-al kyl, - al kemadd b are ardgpgndentieinéggewsifidm 1 to hmiﬁlrtbcymvjﬁo thatsvhen A 1s

e £ R At B SO BB b b

con5|st|ngmgf2t3(a -OH, -halogen, -NR6)2, C(R?) N(R6)2, -S(O 2-N(R6)2,

25 -N(R6) - C(R7) - ,0 alkyl, -N(R6)-S(O2-C1 10 alkyl, -C(O-G-io alkyl,
-C(O-0C-10 Q&FIIKBJ' 1s mdmndcg@y.bg gen or a non-interfering substituent;
5 each R" is independently a non-interfering substituent; and

n is an integer from 0 to 4;
or a pharmaceutically acceptable salt thereof.
In some embodiments of Formula I, R" is selected from the group consisting of:
-hydrogen,
10 -alkyl,
-alkenyl, (
-aryl,
-heteroaryl,
-heterocyclyl,
15 -alkylene-Z-alkyl,
-alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of’
20 -OH,
-halogen,
-NRe)z,
-C(R7)-N(Re)s,
-S(0)-NRs),
25 -N(R¢)-C(R7)-C1.10 alkyl,
-N(R¢)-S(0),-Cy10 alkyl,
-C(0)-Cy.10 alkyl,
-C(0)~0-Cy.yp alkyl,
-Ns,
30 -aryl,
-heteroaryl,
-heterocyclyl,



-heteroaryl, -heterocyclyl, -6 WO 2004/080398 PCT/ US2004/ 006867
-C(O-aryl, and -C(O-heteroaryl; each R6 is independently selected from
the group consisting of hydrogen, alkyl, and arylalkylenyl: 5 each R7 is
i ndependentWQ 28&{08830%d from the group consisting of =0 aHéT§§?méﬂﬂ“67 is
selected fromthe group consisting of -0- and -S(0)0-2- In sone enbodi nents
of Formula I, R'" is Ror R3 when nis 1, Ror one Rand one R3 when n is
2, or Rwhen nis 3to 4; wherein: Ris selected fromthe group consisting
of al kyl, al kenyl, al koxyC(andesmd 10 fl uoroal kyl, hydroxy, anmino,

al kyl am no, and di al kyl am_ng; i s.selected fromthe group consisting of:
“T-R4%-Z' - X -R4", -Z'-x"d@')"p%m,ar%lnd 15 Z is a bond or -0-: X is

sel ected from t BRLALAYMdesHRTEETY RbcRE fdnkihk @R cBhdistaipydfanarogah kyiy| ene,

aryl ene, heteroaryl ene, and heterocyclyl ene wherein the al kyl ene,
al kenyl ene andaylaligilényhy| ene groups can be optionally interrupted or

erm nated by arha0S WIESAHBRIIENRY AT, R RELRLASYEl RS anC R onal 1y

i nterrupted by §ite roups; I"ec e group

consi sting of: 73§ 6iéktedt from tKe(@hdp BrRlstitg of -O--aff F{(Ye2-25 - C(R7) - 0-,
"o dRN)-, -C %n( Sc?n;eOerﬁ odirrl}lcgn%OfZL l)ﬂ‘én%ula I i{ng lz)o_r ﬂg ijﬁe& )n_ié 1, R or one R and one
Rswhenn is 2, or R when n 15 3 to 4; wherein:
R is selected from the group consisting of alkyl, alkenyl, alkoxy, halogen,
10 fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
R; is selected from the group consisting of:
-L-Ry,
-Z-X-R4,
-Z-X'-Y'-R4', and
15 -L-XRs'

Z'1s a bond or -O-;

X' 1s selected from the group consisting of alkylene, alkenylene, alkynyiene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene,

20 or heterocyclylene and optionally interrupted by one or more -O- groups;

Y' is selected from the group consisting of:

-3(Oo-2-,
-S(0)-NRy)-,
-C(R7)-,

25 -C(R7)-O-,
-0-C(Ry)-,
-0-C(0)-O-,
-NR;1)-Q-,
-C(R7)-N(R1)-,

30 -0-C(R7)-N(R1)-,
-C(R7)-N(OR12)-,



30 -0-C(R7)-N(R11)-, -C(R7)-N(OR12)-, -7 WD 2004/080398 PCT/ US2004/ 006867
NO R70 -NC(RS)-i~-W \\ RB// -N Re~-Q R8 -V -N-~-Roand ~NC(R7) /7
RI0 5 Rio R4'" is selected fromthe group consisting of hydrogen, alkyl,

al kenyl , wickanyosozssryl, aryl al kyl enyl, aryl oxyal kyl enyl’CT’&‘ﬁWV@}ﬁW’enyl

het er oaryl , heteroarylalkylenyl, heteroaryloxyalkylenyl

al kyl het eroaryl enyt, and heterocyclyl wherein the al kyl, alkenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, allcylarylenyl, heteroaryl, 10

het er oaryl al kyl enyl , roaryloxyalkylenyl alkylheteroarylenyl and

het er ocycl yl groups-ﬁggre &-Unsubstituted or substituted by one or nore
substituents i ndepen y selected fromthe group consisting of alkyl,

al koxy, hydroxyal kyl , &Ioalkyl hal oal koxy, hal ogen, nitro, hydroxy,

nmercapto, cyano, aryl,._ w—aryl al kyl eneoxy, heteroaryl, heteroaryl oxy,
het er oaryl al kyl eneoxy et er ocyclyl, amno, alkylam no, di aI kyl am no, 15
(di al kyl am no) al kyl ene and in the case of al kyl, alkenyl, alkynyl, and
het erocyclyl, oxo; RS |s sel ected fromthe group consisting of: r(CHOC/ /
(CHA -N—C(R?) - N-S(Qy _ga ~NC(R7)-N\ A R8 CR8 (CHz)a and Rlo
(CHz)d , each R7 |S\ndé ently selected fromthe group consisting of =0
and =S;
\ Ry
{
{\N —C(R,)—
10
5

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,

10 heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,

15 (dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
0X0;

Rs' is selected from the group consisting of:

(CHZC (CHz)
—N—C(R;) —N—S(0), —~V-N/ N {\ N-C(R;)— \ \
C C

A'
Ra/ Ry g \ (CHy)y— Rio / (CF)e —

. , , and
each R; is independently selected from the group consisting of =0 and =S,
20 each Rg is independently C, 7 alkylene;
Ryg is Csg alkylene;
each Ry; is independently selected from the group consisting of hydrogen,

_8-



20 each R8 is independently C2_7 allylene; Rlo is C3.8 alkylene; each R t
is independently selected fromthe group consisting of hydrogen, -8 WO
2004/ 080398 PCT/ US2004/ 006867 C1-10 al kyl, C2.10al kenyl s3I RHEXYC2_t o
al | cyl enyl WARWMFYICI 10 al kyl enyl; R12 is selected fror%ct?/f]?e group

consi sting of hydrogen and al kyl ; A is sel ect ed fromthe group consisting
of - CHz-, -0-, C(O) -S(O)O 2-, and N(R4')-; 5 Qis selected fromthe

R7) - O( RY S(Or,
gz:?lég)cﬁ?sﬁel lcs(@?‘? - lq@glyce(ﬂ%liﬂ@g T 1%(1&74“%%12) Vis

sel ected fromt h@ O 21¢Bted FB ﬁlteIoﬁglp%ns&{r@&fhydro@eﬁﬁz)my1 -N(R 1) - C(R7) -
and -S(0)2-; Wis selected from the group consisting of" a bond, -C(O) -, and

-S(0) 2-; and 10 A& isseiectedairam tredgpemeenisting mﬁﬁ@@ex@fﬁ@m, -$(©@)&-vindh t he
provi so that ®+ dis <7, and when A is -0- or -N(R4")- then ¢ and d are
mdependently ?ﬂ egers from2 to 4. The present invention also provides

1-amng 6, 7,8, 9- Qﬁtge&hbédrf@nifﬂelgm@&‘bﬁﬂstmgcdflaﬂﬂndOWRHQdS([QD«G(Re) fol | owi ng
Formula 11: NH2 EN N i hé( i wherein: each RA is
independent1390133#@@%7%&5(&1&1’13’1: erb‘(ﬁsllbaﬁéRQt@ngﬂ%fC(RmBﬁ(‘aﬁeﬂrg hydroxy, 20

alkyl, —al kenyl .y ;N30 K¥m theBrdifdnsisting of -C(R:)-, -0-C(R7)-, -N(R11)-C(Ry)-, and
-5(0)-;
W is selected from the group consisting of a bond, -C(O)-, and —S(O);-; and
10 ¢ and d are independently integers from 1 to 6 with the proviso thatc+dis <7,
and when A' is -O- or -N(R4")- then ¢ and d are independently integers from 2 to 4.
The present invention also provides 1-amino 6,7,8,9-tetrahydro 1H-

imidazoquineline compounds of the following Formulia IT:

15 II
wherein:
gach R, is independently selected from the group consisting of:
halogen,
! hydroxy,
20 alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio,
25 -NH,,
-NH(alkyl), and
-N(alkyl)s;
n is an integer from 0 to 4,

Ry is selected from the group consisting of hydrogen and alkyl;

-9-



al kylthio, 25 -NH2, -NH(alkyl), and -N(alkyl)2; nis an integer fromO to
4; R1' is selected fromthe group consisting of hydrogen and alkyl; -9 WO’
2004/ 080398 PCT/ US2004/ 006867 RI is selected fromthe group consisting of
-R4, -Y-RIQ2004M80B% 5 - X-N(R6)-Y-R4, -X-C(R7)-N(R6) - RECTAIFF040663¢) R4; or
R1' and Rt together with the nitrogen atomto which they are bonded can join
to forma group selected fromthe group consisting of: / (CH2)a -N A -N
CR7 -N SOz f 10\ (CHz6 R8 and = R8 R4 is selected fromthe group

consi sting of Rygdreesd ok groablkenydtingafkynyl, aryl, heteroaryl, and

het erocyclyl wherein the al ky%l: al kenyl , al kynyl, aryl, heteroaryl, and

het erocycl yl groupsBean be unsubstituted or substituted by one or nore
substituents indep _ggnt ly selected fromthe group consisting of alkyl,

al koxy, hal oal kyl, hal Gal koxy, 15 hal ogen, nitro, hydroxy, nmercapto, cyano,
carboxy, fornyl, ary-Rsaryloxy, arylal koxy, heteroaryl, heteroaryl oxy,

het eroaryl al | coxy, heterocyclyl, heterocyclylal kylenyl, am no, alkylam no,
(aryl5al kyl enyl ) am rmec-NgRat am no, and in the case of al kyl, al kenyl,

al kynyl, and heterag | X hth the proviso that when R4 is a
substituted al kyl grg\cﬁggﬁ%rll\g]{%% a?%bsti tuent contains a hetero atom which
bonds directly to t#&0OaRkyl group then the al kyl 20 group contains at |east

bonded: RS i o Sckomky pad A BRou e AEr Ry A et oo™ 1S

form a group selected from the group consisting of:

(CH,),
,.N/ \\A —rd— CR, -—8—- S0, (
/
10 S era, , R and R ;

Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,

15 halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl}amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyelyl, oo, with the proviso that when R, is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl

20 group contains at least two carbons between the substituent and the nitrogen atom to
which R; is bonded;

R;s is selected from the group consisting of:
/ (CHZ)H\
—N A —N—CR, —N— S0,

N.(CHy), ’ (RB/ and (Raj;

each Rg is independently selected from the group consisting of hydrogen, alkyl,
25 and arylalkylenyl;

Ry is selected from the group conststing of =0 and =S;

Rg 1s C;.7 alkylene;

A is selected from the group consisting of -CH(Rg)-, -O-, -N(Rg¢)-, -N(Y-Ra)-, and

-10-



-NA-N CR7T -N SO r R8 (CHz6 Ra C and each R6 is independently

sel ected fromthe group consisting of hydrogen, alkyl, 25 and

aryl al kyl e Rr i.s selected fromthe group consisting qf. = R8 is
C2-7 al kyl e‘ﬁ‘ém“ﬁ\’o?‘?%el ected fromthe group consisting C-T/(';& @3@968& 0-,
-N(R6) -, -N(Y- R4) and -10 WO 2001/0811398 PCT/ USZOO t/006867
-N(X-N(R6)-Y-R4) X is C2.20 alkylene; Y is selected fromthe group

consi sti ngxg\)I R7) C(R7)-O, -S(O2-, -S(O2-N(R6)-, and -C(R7)-N(R9) -
wher ei n R9 N~ Yéﬁ)fromthe group consisting of 5 hydr ogen, al kyl, and
aryl al kyl enyl ; grm@? %l%toget her with the nitrogen atomto which R9 is
bonded can join to roup/ (CH2)a NA (CH2)6 a and b are

i ndependent | y i Miegeleeted from t GE@UHCM&I%IHEI@é -@Rokri $8RAAL -$8m, A is -0-,

N S, - D 5, B A B g

subst i § uenthydrogén, au@h ahdapgalkileayl] o Iagc‘e@e% ethes alith thdeiegén atzﬁlneo e nt
i nvention al so provides.co ounds of the followwng Formula I-1: N N

NHOR , .  ( Roris bongded casjon tp foymBiestold R1' is sel ected from the group
consi stl ng of hydrogen a/nd(cﬁ,l #K
\(CHz)b/

a and b are independently integers from ! to 4 with the proviso that when A is
-0-, -N(Rg)-, -N(Y-R4)-, or -N(X-N(Rs)-Y-R4)- then a and b are independently integers
" 10 from 2 to 4; and
R" is hydrogen or a non-interfering substituent;
or a pharmaceutically acceptable salt thereof.

The present invention also provides compounds of the following Formula I-1:

15 I-1
wherein:
’ R;'is selected from the group consisting of hydrogen and alkyl,
R, is selected from the group consisting of:
-Rs4,
20 -Y-Ry,
-X-Rs,
“X-N(Rg)-Y-Rq,
-X-C(R7)}-N(Re)-R4, and
-X-0-Ry;
25 or Ry and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:

-11 -



Rl is selected fromthe group consisting of: -R4, 20 -Y-R4, -X-Rs,
-X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and -X-OR4; 25 or Rl' and Rl together !
with the nitrogen atomto which they are bonded can join to forma group
sel ect ed WKL oup consisting of: -11 WO 2004/ 0803FETRSTHIIBIEIOU 1006867
(CH2)a -NAN CR7 -N SO (CHZ)b/ Ra R8 and R2 is selected fromthe group
consisting of: -hydrogen, -alkyl, 5 -alkenyl, -aryl, -heteroaryl,
-heterocyclyl, -alkylene-2Z-alkyl, 10 -al kyl ene-2Z-aryl,

- al kyl ene-Z-al kenyl, a (Cb!lg)kyk or al kenyl substituted by one or nore
substituents sel ectedfromthe ,groupncorrs stingnet80,0H 15 -hal ogen,
-N(R6)2, -C(R7)-N(R6)R, -1S(0)2-N(RB)2 -N(R6X-C(R7)-Cl_1o alkyl, 20
-N(R6)-S(0)2-CL_, 0 al kyI~(CHz) Rs  and Ry™

b 2

R, is selected from the group consisting of:
-hydrogen,
-alkyl,
5 -alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
10 -alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH,
15 -halogen,
-N(Re)z,
-C(R7)-N(Rs)2
-S(0)2-N(Rg)2,
-N(Rg)-C(R7)-Cyy9 alkyl,
20 -N(R4)-5(0),-Cy.y0 alkyl,
-C(0)-Cy.1p alkyl,
-C(0)-0-Ci.10 alkyl,
-Nj,
-aryl,
25 -heteroaryl,
~heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
R; is selected from the group consisting of:
30 -Z-Ry4',

-12-



-C(O-d-io alkyl, -C(O-0OCl-10 alkyl, -N3, -aryl, 25 -heteroaryl,
-heterocyclyl, C(O) aryl, and -C(O-heteroaryl; R3 is selected fromthe

O 0u8 oS Eb0gRbe By £ L v 12,10, 20041 080308 TSR Rl ARRREY

selected fromthe group consi st ng of al kyl, alkenyl, 5 al koxy, hal ogen,
fluoroal kyl, hydroxy, amno, alkylamno, and dialkylamno; n is an integer
fromO to 4, mis 0 q )% with the proviso that when mis 1, then nis O or
1, R4 is selected fr e *group consi sting of hydrogen, alkyl, alkenyl,

aI kynyl, aryl, heterpaprw.ra58qheterocyclyl wherein the alkyl, alkenyl,

al kynyl, aryl, heteroaryl, and 10 het erocyclyl groups can be unsubstltuted
or substituted by onel'ef Rqsbre substituents independently selected fromthe

i sti f, al.k I |-k [ ,
g1 oup o1 L1 1081 Kioend W Y oS GRS SR, U1

het er ogr yl ,amoei Qfaﬁ;%ébﬂfﬁib)‘oallt}&t}iyd&myyhrﬂink Oaikylaﬂiﬁbemﬁtddﬁlkylammo
het er ocycl yl al kyl enyl, am no, al kyl atnino, (aryl al kyl enyl)anii no,
di al kyl ani no, afids fhinteser Bewd 8% al kyl , al kenyl, allcynyl, 15 and

heterocycly’ . 0RPis (1D wiliGnd favséa,amﬂanmg@ tﬁéﬁh?s@oiprt'tUtEd al kyl

group and the sti1tuaent cotalns a hetero atom wh ‘bonds directly to
t he al kyl groupmmmcmdfsdlk;hegrgqmqnmsmgefhydmgtn,laﬁastalkml (aﬂcryhphsryﬂ;et ween

(e subst uent, and el LSSSR R RIAS, LGP R BORIEEs i ool oot o0
10 heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
15 and heterocyclyl, oxo, with the proviso that when R, is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to
which R, is bonded;

R; is selected from: the group consisting of:

(CH.),
_N/ \ *E* CR, —Eﬁ S0,
/ /
20 - (eHy, / R ma T
} X 18 Cyp9 alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)s-,
-S(0)2-N(Rg)-, and -C(R7)-N(Ryo)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Ry and R4 together with the nitrogen atom to which

25 Ry is bonded can join to form the group

PG AN
—N A
NL(CH,),

Z is selected from the group consisting of -O- and -S(0)g.o-;
A is selected from the group consisting of -CH(Rg)~, -O-, -N(R¢)-, -N(Y-Ry4)-, and

.

7
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(CH2)b Y CRe/l , and R5 20 X is C2.20 alkylene; Y is selected fromthe group
consisting of -C(R7)-, -C(R7)-O, -S(O2-, -S(O2-NR6)-, and
-C(R7)-N(Rg)-; wherein RO is selected fromthe group con3|st|ng of

hydr ogen, wbkegéyosears aryl al kyl enyl; or RO and R4 toget herCTWS2R0408686Ri t r ogen
atomto which 25 R9 is bonded can join to formthe group / (CH2)a -N /A
(CH2)b Z is selected fromthe group consisting of -0- and -S(0)0-2-; Ais
selected fromthe group consisting of -CH(R& -, -0-, -N(R6)-, -N(Y-R4)-, and
-13 WO 200K(REQRIBY A/, US2004/ 006867 -N(X-N(R6)-Y-R4)-; a and b are

i ndependent |y mtsgers from1l taq th the proyiso that Ais -0-

_N(R6) -, - N(Y- Rr4pd b ags indegendeyt ytegerpetr m } ioghwith theprpvise that Wgé‘béﬁﬁlent ly

i ntegers L Q N(X- eRAahing B Of
hydr ogen, ta)l kﬁ(ﬁ") glfé) Rgrl wﬁylﬁﬁtgff;ﬁg {hary | al ;ggeﬁs%&g%lyg§§at&ﬁyl enyl ,

al kyl aryl drop 2 thést er oaryl, het eroaryl al kyI enyl, heteroaryl oxyal kyl enyl ,

al kyI eteroarylen het rocycl yl . the K Ikynyl
aryi , aryI al ky/Rd rf%ft‘é‘efg?‘gfff Tﬁ@%ﬁé‘fm\{\lg YroRe, %}(ylyﬁg‘faglo éy'l, aryl,
het er oar y lagfikxlem! hﬁﬁzﬁkﬁ%ﬁ}ﬂ' Slkylahienhe 'ﬂb!tbroa?gﬂ kndidreargtaganstlygny!l , and
het er ocycl yl groupsar{ can_be unsubstituted or substituted by one or nore

subst i t uerheterqandenaticdenyl.yplisdhaeroaylenyl @rﬂhwowbdpﬂ@mﬁ thetalkg, Blrenal. ky| |

al koxy, hy Y, |tro hydr oxy,

nmer capt o, aﬂ{ﬂﬁy%rﬁhﬁgﬁeﬁ?‘&%%xg%&gﬁt @iéﬁma{(]y, 5?35 tyl, heteroaryl oxy,
het er oar y Ihelekydrgnikobesyl, haémag@mqlaudylenﬂnnlnpiheﬁtdayﬁamlm,d thdwl)mgionps

(dial kyl am no) al k%l ene and in the case of alk al kenyl , al kynyl, and

het e}%cyc |59 be unsy gifuted SRSt Guddyt ol of FigHs ‘i“l‘?é“‘b‘?% prependeatly selecttd " (cHA
r(CHz) fron%he%tﬁ&)) conM'stm%( Qﬁkﬂ,\/a]foﬂy, ﬁcﬁé}yamyl, haloalkyl, haloalkoxy, halogen, (

nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy,
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino,
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

15 0X0;

Rs' is selected from the group consisting of:

(CH,), /~(CH)
—N—C(R;) —N—S8(0), —V-N / \A, {\ N-C(R;)~ \ W
Gy (o7 J (CH,), —

RB RB \(CHZ)G ad and R’IO .

X' is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyciylene wherein the alkylene, alkenylene, and
20 alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene,
or heterocyclylene and optionally interrupted by one or more -O- groups;
Y' is selected from the group consisting of:
-5(O)e-2-,
-5(0)-NR11)-,
25 -C(R7)-
-C(R7)-O-,
-O-CR7)-,
-0-C(0)-0O-,
-NR11)-Q-,
30 -C(R7)-NR11)-,
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C/\ Rj AF), (CH2d a a (CH2)d and io selected fromthe group
consi sting of al kylene, allcenylene, alkynylene, is arylene, heteroaryl ene,

and heterocyclyl ene wherein the al kyl ene, allcenylene, a _ ene
groups can Q%qu&}?& ly interrupted or terninated by ar %gﬁ’sé,ﬁ&w}’y’l’

het er oaryl ene, or heterocyclylene and optionally interrupted by one or nore
-0- groups; Y is selected fromthe group consisting of -S(O o-2-,

-S(0)2-N(Ru)-, 25 -%R?@ -Q(R7)-0-, -OCR7)-, -0CO-0, -NRO-Q,
30 -C(R7)-N(R i)-, -@4Wo-Y0¥4¥080398 PCT/ US2004/ 006867 -O C(R7)-N(RL t)-,
-C(R7)-N(OR12) -, ~|\|—_&-Pg?l\gbR-ul)\l_-C(R7) -W Ro -N RB5Rs -V-NRoOo and )tN
C(R7) Ro RoZ'is a nd or -0-; A is selected fromthe group consisting

of - CH2-, -0-, -qq-,mgdz_-, and
R/

10
H

—N-C(R;)-N-W~—
N
—N— R,—N-Q—
N,

2

Rio ,and

w-orf )
et

Rﬂ)
10

Z'is abond or -O-;
A 1s selected from the group consisting of —-CHj-, -O-, -C(O)-, -S(Q).2-, and
10 -NR)
Q is selected from the group consisting of a bond, -C(R7)-, -C(R7)-C(R7)-,
-5(0)z-, -C(R7)-NR1)-W-, -5(O)a-N(Ru1}, -C(R7)-0-, and -C(R7)-N(OR2)-;
V 1s selected from the group consisting of -C(R7)-, -0-C(Ry)-, -N(R;1)-C(R7)-, and
-5(0)e-;
15 W is selected from the group consisting of a bond, -C(0O)-, and —S(O);-,
¢ and d are independently integers from 1 to 6 with the proviso thatc+d is <7,
and when A'is -O- or -N(R4')- then ¢ and d are independently integers from 2 to 4;
each R is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
20 each Ry is independently selected from the group consisting of =0 and =8§;
each Ry is independently C; 7 alkylene;
Ryo 15 Cs g alkylene;
each R,y is independently selected from the group consisting of hydrogen,
Ci.ioalkyl, Coypalkenyl, Ci.ip alkoxyCy 1o alkylenyl, and arylC, joalkylenyl; and
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10 N(R4'")-; Qis selected fromthe group consisting of a bond, -C(R7)-,
-C(R7)-C(R7)-, -S(O2-, -C(R7)-N(R11)-W, -S(0)2-N(R11)-, -C(R7)-0O, and
-C(R7)-N(OR12) ; Vis selected fromthe group consisting of -C(R7)-,

-0- C(R7) - WONIR03039C( R7) -, and -S(0)2-; 15 Wis sel ect ®§TIHSGHHHOBBoTr oup
consisting of a bond, -C(O-, and -S(0)2-; ¢ and d are independently
integers froml to 6 with the proviso that ¢ + dis <- 7, and when A" is
-0- or -N(R4'")- then ¢ and d are independently integers from2 to 4; each
R6 is i ndependRﬁglbyels‘ﬂécbﬁbmdhé gonp chesising ophpboginstnidradkydf hydr ogen, al kyl ,
and aryl al kyl enyl ach R7 is |nde ndently selected fromthe group

consi st i ng* 8Ph ar@a%ﬁv&ca@ accgpiahle gat ?hQIEBﬁdependent ly C2.7 alkylene; RIO is

C3_$ al kyl ene; peaphe éﬂﬂoduﬁeﬁtE'QFp@rﬂHﬂ’d‘H »Rﬁ@&&@&@difrmﬂm ﬁp%rﬁ}éﬁngeﬁs' sting
of hydrogen, CI lo alkyl, C2 10 al eny , al koxyC2-1o al kylenyl, and

ary1Cl. 10-Bd, I-‘é’;ihemd X-NfRe)-Y-F5 WNercho §4s GIHBSE&SF@E/‘ WB200)-0EBYE7 RI12 is

| df
ohar mhoeut | cal yeseueaRERns bt Pondiabh i e T fn i ol sPsictrgphui
-1, R ig §1@hﬁ£hﬁ;§il fatkeAvl hmegmeam Ca@ﬁsu{sﬁymm Qleterodrdlalky¥én, and

-X—N(R6) Y-R4 wherein Y Is - , or -C(R7)-N(Rg)-. 5 In certain
enbodi nentsterrryidkenyienyl, aping Xl@ygéll@éi’@@ﬂ?m{%mw}ae group consisting of

hydr ogen, aﬂ#@g‘ ;q%lgﬁ

het er oar yl al’ky f%ny , B%ﬂe(?'er é?‘?}%ﬁ mma]{qylle m nog‘la%ﬂ?ﬁgﬁrﬁo?yl’

al koxyal kyair;éamjhocaamﬂyl, (a@ddtwlaml)‘anm;daﬂayimghhkdll enyl ,

aryl f@l f onyl am noal k L%ﬁ all kyl am nocar bonyl, aryl am nocar bonyl ,
e4llylen

(ar yt'al ky PEAYTPEFAT nd 10 aryl am nocar bonyl am noal kyl enyl . In
certain embodi W&&l@mﬁdﬁiﬂéﬁ@of Fdrmulil I-1 Slilﬁﬁéﬁé‘ctt@cﬁﬁ&m% %ﬂ%ﬁ %ﬂ%kkﬁngQPS' sting
of hydroge met hyl, isopropyl, butyl, 2-nethy opy ? hyl propyl, '
3- met hyl bgwslﬂogen, Mﬁhmbpylﬂanzlyﬂ-m@menxh bﬁﬁlﬁgjropjd; Frieettpilbutyl,

oroup. coneVaprg: S SRS Al AWARGRUReRA AT Bengyl o 0T
i sopr opy! aiCHaCHEBRHR, 3,aﬁﬂ€bre1ﬁ|mms|salﬁtt6@ﬁaihhbél ¥loup consisting of
15 methanesulfonyl, phenylsulfonyl, benzyl, isopropylaminocarbonyl, and
phenylaminocarbonyl.
In some embodiments of Formula I-1, R,' is hydrogen.
In some embodiments of Formula I-1, R; and R;' are each independently alkyl.

In some embodiments of Formula I-1, R; and R’ join to form the group:

20
In some embodiments of Formula }-1, R; is selected from the group consisting of
hydrogen, alkyl, and atkoxyalkylenyl, and in certain embodiments R; is selected from the
group consisting of hydrogen, methyl, propyl, butyl, 2-methoxyethyl, and ethoxymethyl.
In some embodiments of Formula I-1, nis 0.

25 In some embodiments of Formula I-1, n is 0, and R; is selected from the group
consisting of -Z'-Ry', -Z'-X'-R4', and -Z'-X'-Y"-R4', and in certain embodiments R; is
selected from the group consisting of 2-(pyridin-3-yl)ethyl, pyridinyl,
hydroxymethylpyridinyl, ethoxyphenyl, (morpholine-4-carbonyl)phenyl,
2-(methanesulfonylamino)ethoxy, and benzyloxy.

30 The present invention also provides compounds of the following Formula (1-2):
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In sonme enbodi nents of Fornula I-1, R{ is hydrogen. In sone enbodi nents of

Formula 1-1, RI and RI' are each independently alkyl. In sone enbodi nents

of Formula |- I d R'" join to formthe group: / (CH A7 20 \

(CH2)b . Iﬁkg§wgﬁ%%§gdinents of Formula I-1, R2 is selec?%gﬂ%?gﬁ??ﬁg7group

consisting of hydrogen, alkyl, and al koxyal kyl enyl, and in certain

enbodi nents R2 is selected fromthe group consisting of hydrogen, nethyl,

propyl, butyl, 2-methoxyethyl, and eth&;ynethyl. In some enbodi ments of

Formula 1-1, nis 0. 25 In some enbodiyents of Formula I-1, nis 0, and R3

is selected fromthe group consistiRG Nz -R4', -Z-X-R4', and

-Z'-X-Y -R4'", and in certain enbodi sel ected fromthe group

consi sting of 2-(pyridin-3-yl)ethyl ri&inyl, hydr oxynet hyl pyri di nyl ,

et hoxyphenyl, (norphol i ne- 4- car bonyi{phendi.

2- (et hanesul f onyl am no) et hoxy, ang genay{oﬁy. 30 The present invention al so

provi des conmpounds of the follow ng®fornmula (1-2): -16 WD 2004/ 080398

PCT/ US2004/ 006867 NH2 N N N MR (RBy® Rl 1-2 wherein: RB is selected

fromthe group consisting of alkyl, alkoxy, hal ogen, hydroxy, and 5

trifluorometheyéin: n is an integer fromO to 4; RL' is selected fromthe group

consi Sting of Mydr 0980 @M oY broup Ronstsing St AN A2 Mo, H QR S8R5 11 N
5 trifluoromethyl;

KJ

n is an integer from 0 to 4;
Ry' is selected from the group consisting of hydrogen and alkyl;
i R is selected from the group consisting of:
Ry,
10 -Y-Ry,
-X-Rs,
-X-N(R¢)-Y-Ra.
-X-C(R7)-N(Res)-Rs, and
-X-O-Ry;
15 or R, and R; together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of;

R; is selected from the group consisting of:
-hydrogen,
20 -alkyl,
-alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
25 -alkylene-Z-alkyl,
-alkylene-Z-aryl,
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-X-Rs, -X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and -X-OR4; 15 or R' and RL
together with the nitrogen atomto which they are bonded can join to forma
group selected fromthe group consisting of: / (CH2)a_~

CRS - N
S22 (CH2)WP 2RABOPRB and R2 is selected fromthe gr ouﬁcgfﬂ%?oéﬁ'(ﬁ@? of :

- hydrogen, 20 -alkyl, -alkenyl, -aryl, -heteroaryl, -heterocyclyl, 25
- al kyl ene- Z- al kyl , -aIkerne-Z-aryI, -17 WO 2004/080398 PCT/ US2003/ 006867
-al kyl ene- Z- al kenyl, and -al kyl or al kenyl substituted by one or nore
substituents selectedkﬂﬁmﬁiﬁﬂgmygmump consisting of: -OH, 5 -hal ogen

N2 D N gt HO MBI, o MR STl Sl 010
group con51stmg of:
-OH,
5 -halogen,
-NRg)z,
-C(R7)-N(R¢)2,
-5(0)2-N(Re)2,
~-N{(Rg)-C(R7)-Ci0 alkyl,
10 -N(Re)-5(0)2-Ci1.10 alkyl,
-C(0)-Crao alkyl, C
-C(0)-0-Cy.1p alkyl,
-N3,
-aryl,
15 -heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl,
Ry 1s selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
20 heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,

heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,

[
Lh

alkylamino, (arylalkyienyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when R4 is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to

which R, is bonded,;

30 Rs is selected from the group consisting of:
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-N3, -aryl, 15 -heteroaryl, -heterocyclyl, -C(O-aryl, and
-C(O)-heteroaryl R4 is selected fromthe group consisting of hydrogen,

al kyl , al ken y kynyl, aryl, 20 heteroaryl, and heter geye Vgisei n the
al kyl , al keﬂ%ﬂ 0"%‘I3t%§9ﬁy| aryl, heteroaryl, and heterocyclyl %é!)‘gups can be

unsubstituted or substltuted by one or nore substituents independently

sel ected fromthe group consisting of alkyl, alkoxy, haloal kyl, hal oal koxy,
hal ogen, nitro, hydroxy, n@#@ pto, cyan, carboxy, fornyl, aryl, aryl oxy,
aryl al koxy, heteroaryl a0al yl oxy, heteroarylalkoxy, heterocyclyl
heterocyclylalkylenyl——mnlno 25 ml ky &, (aryT H§Penyl ) am no,

di al kyl am no, and in thé\g&aﬁ of alky Vkenyl %yhyl and heterocyclyl,
0ox0o, With the proviso that én R4 i,s a §hbstmthted élkyl group and the

Then the al kyl GFbBe oBRPAMGtKBoloHaL FOTIBE ERpbsne ok alBitrtRt aliik: Ut nont

and the nit5RORMa QHM’[O which R 1s bonded; 30 R5 is selected fromthe
group consisting o 18 WD 2004/ 080398 PCT/ US2004/ 006867 (CH2)a -N A
-N-CR7 -N-S2 (@ei2RhiRadepsadentyseletieomshe axpup spriégimeyp{s8 asked from t he

group consisting,of -hydgo alkyl, and arylalkyl enyl; each R7 is
mdepe%dently sg\{%étdéd ?‘P’%ﬁ?’t he group consisting of =0 and =S, 5 RBis C.7

al kylene; Ais sgh@gal@cbdfffmﬁergeo@ Conpisiansi STHRG)-0f0- BHERS) -N(¥-Rz)-, anti( R6) -

-N(Y-R4)-, and E&X— N(R6)-Y-R4)-; X is C2.20 aikylene; Y 1s selected from
t he group c&ﬁ@i%@ @(Bﬂ)- C(R7)-, -C(R7)-O, -S(0)2-, 10 - -S(Q 2-N(R6)-, and

-C(R7)-N(R9) - V\qu | Bﬁ%%é sel ected fromthe group consisting of

hydr ogen, al kyI '%?ry nkS/I enyl; or RO and R4 together with the nitrogen
atomto which Y is selected from the group consisting of -C(R7)-, -C(R7)-0O-, -S(O),-,

L 10 -S{0)-N(Rg)-, and -C(R4)-N(Ro)~; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Ry and R4 together with the nitrogen atom to which

Ry is bonded can join to form the group
/ 2’3\
\ (CH,), /

?

Z is selected from the group consisting of -O- and -S(0)p.;-; and
15 a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(Rg)-, ~N(¥-Ry4)-, or -N(-N(Rs)-Y-Ry4)- then a and b are independently integers
from 2 to 4,
or a pharmaceutically acceptable salt thereof.
i In some embodiments of Formula [-2, R is selected from the group consisting of
20 -R4, -Y-Ry, and -X-N{Rg)-Y-R4 wherein Y 1s -C(R5)-, -S(O);-, or -C(R7)-N(Ro)-.

In certain embodiments of Formula I-2, R, is selected from the group consisting of
hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
heteroarylalkenylenyl, aminoatkylenyl, alkoxyalkylenyl, acyl,
alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkylenyl, alkylaminocarbonyl,

25 arylaminocarbonyl, (arylalkylenylyaminoalkylenyl, and
arylaminocarbonylaminoalkylenyl.

In certain embodiments of Formula I-2, R, is selected from the group consisting of

hydrogen, methyl, isopropyl, butyl, 2-methylpropyl, 1-ethylpropyl, 3-methylbutyl,
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RO is bonded can join to formthe group/ (CH - NA (CH2)b Z is selected
~fromthe group consisting of -0- and -S(0Oa2-; and 15 a and b are

i ndependently integers froml to 4 with the proviso that when Ais -0-,
-N(R6)-, -N(Y-R4)-, or -N(1S-N(R6)-Y-R4)- then a and b are independently
integers from2 to 4; or a pharmaceutically acceptable salt thereof. In
sone enbodi nents of Fornula 1-2, R4 is selected fromthe group consisting of

20 - R4, -cYcldhexyd tbnz; bﬁlﬂﬁahylrﬁﬂénwwnethm ¥nd sCHQCHZ():Hg N}RQ) WhereldlRy; is

-C(R7) - N(R9) - In certain enbodi ments of Formul a is selected from
the groupselestiedifiom the seup eRnsisHgs AL mamawsulfamemﬂmlsaifwﬂa epziy gnd
aryl al ke ryl al kyl enyl, heteroaryl al kenyl enyl,
am noal k en@ﬁmné{a%%}gﬁkyl enyl , acyl , al kyl sul fonyl am noal kyI enyl ,
aryl sul f onyl anhromieleyttedithentabf Bothmid RA®R 3diyytogedS aryl ami nocar bonyl ,
(ar yI al kyl enyl ) am noal kyl enyl ,  .and ar |.am nocar bonyl am noal kyl enyl I n
certain enbodlﬁh‘ﬁ%elﬁ oﬁg’rl?ﬁﬁaf}io@“l‘ﬂl By angd) %Ecﬁféﬁa?l}’@ﬁ?ﬂ@g ilib%HSY]cona sting
of hydrogen, , 2 ropyl,
yarog 3l %JS erﬂb%‘ﬂ&n&ﬂ¥ })fF%H}uXen 412 R Gl rﬁ/@w@yﬂonnlg@%{aﬁ propy

3- et hyl butyI ohexyl, , Ci nna ur an- thyI and
- CH2CH2CH2- NHR13 V\herel nRL3is ﬁei'éi‘d-lz)a fromthe group consisting of

nmet hanesul f onyl, phenyl sul f onyl phenyl am nocar bonyl. In sone
ewq(grogen AS

enbodi nents of Fornula 1-2, Rl' is I n sone enbodi ments of
Formula 1-2, Rl and R1' are each indep@itdently alkyl. In some enbodiments
of Formula 1-2, R1 and R1' join to formthe group: -NA (CH2)c 2 In sone
enbodi mennssofie ehtbodithentd oPForniila szsm Betiected from thd grampauspsismsost i ng of
hydr ogen,  al kyl, and al I;L]geyal Kyl 38 and i.n certal n enmbodi ments R2 is

{

sel ect ed ¥ydsegenpalkyh and, a4 gertaiy gmBedimentsRajis seloctad fnmdhet hy | |

ol montuh fHsisth 0%@@@9%@5%;@?%@? SEmER oy,

In some embodiments of Formula I-2, nis 0.

In some embodiments of Formula I-2, n is 1, and Ry is halogen or hydroxy.
The present invention also provides compounds of the following Formula (I-3):
NH,
SN
1 P N\>‘“R2A
/N\R
Raby  Rf
15 I-3
wherein:
Rg is selected from alkyl, alkoxy, halogen, hydroxy, and triflucromethyl;
nis an integer from 0 to 4;
R,'is selected from hydrogen and alkyl;
20 R; is selected from:
R,
-Y-R,,
-X-Rs,
~X-N(R¢)-Y-Rs,
25 -X-CR7-N(Rg)-Ry4, and
-X-O-Rg;

20



The present invention also provides conmpounds of the follow ng Formula
(1-3): NH2 NN \)--RRA N/NCR (RB)n R1, 1 15 1-3 wherein: RBis

sel ected from al kyl . al koxy, hal ogen, hydroxy, and trifl yges hdhéser N 1S an
i nteger froPOFW4BI398R1 i s sel ected from hydrogen and al kyi 20 Rl is
selected from -R4, -Y-R4, -X-RS, -X-N(RB)- Y-R4 25 - X- CR7- N(R6) - R4, and

-X-OR4; 20 WO 2004/ 080398 PCT/ US200- | / 006867  or ' and Rl together with
the nitrogen atone to ar e nde i f.or
sel ected from lor‘(e%l—%d\é{li—tﬂﬁ%ﬁer ithce i t%T\cl-g ’S%?m%f’&lﬁhggelé?ﬁ?% ec@fé’%l?lg
sel ected fr gy aprolpy/siR@AFom:- al kyl, -alkenyl, -aryl, -heteroaryl, 10
- al kyl ene- Z- al kyT ,
/(CHZ)Q\
—N A —Ei— CR, —rd— S0,
/ /
\(CHz)b/ ’ Rg _and R, :
R4 is selected from:
5 -hydrogen,
-alkyl,
-alkenyl,
-aryl,
-heteroaryl,
110 -alkylene-Z-alkyl,

-alkylene-Z-aryl,
-alkylene-Z- alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from:
-OH,
15 -halogen,
-N(R¢)2,
-CR7-N(R¢)2,
-S02-N(Rs)2,
-N(R6)-CR7-C.10 alkyl,
20 -N(R¢)- 80,-Cy.1 alkyi,
) -C(0)-Cr10 alkyl,
-C(0)-0-Cy.yg alkyl,
-Ns,
-aryl,
25 -heteroaryl,
-heterocyclyl,
-C(0O)-aryl, and
-C(O)-heteroaryl;
Rs is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
30 heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl groups
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-al kyl ene-Z-aryl, -alkylene-Z- alkenyl, and -alkyl or allcenyl substituted

by one or nore substituents selected from -OH, 15 -halogen, -NR6)2,
-CR7-N(R6) 2, --S+02-r1(R6)2, -N(R6)-CR7-Cl1 10 al kyl, 20 N{)(%} S2-Cl _1o
al kyl , OMD200/08p88al kyl, -C(O-0OC _1Qalkyl, -N3, PRG/F0H0682;er0aryl,
-heterocyclyl, -C(O-aryl, and -C(O)-heteroaryl R4 is selected from
hydr ogen, al kyl, al kenyl, alkynyl aryl, heteroaryl and 30 heterocyclyl
wherein the al kyl, al kenyl aryI heteroaryl and heterocyclyl
groups -¢a bﬁ@n@ﬂﬁﬂﬁmgsbsa@@mmms 8bstitignts ble;degersi@bﬁy pelentedd or

2 oy, nEPBAtnE Rl S ol FRE SR b ol Shper, Cyano.

carboxy, &@beyl for@f) byl aiybex\arylalkytyd hkeonryl) h&t@@@ﬂbxy,,hetwmﬂe&bxy oxy,

het er oary| al kox Cx)f’n heterocycl yl, heterocyclyl aI kyl enyl , am no, al kyl am no,
(aryl al kyheerpeych heerocyclilakdondmmigo, allidamio; GeVidkkendlamingy | | al kenyl

al kygyl, V.

subst i tut eaﬂ&g{iﬁrﬁﬁ% gir}%glp%gnﬁg)&gglkyutagﬁe{li\ha]k )}(i:)o&]r?ta lee{r?s gCI %g? 56 lﬂléfhg m whi ch
bonds di r povisy t}taowﬁlbneRaisleyslubgmmﬂ alidybgrotip endathle puibstituenpcontuisad Inserat | east two

carbons between t S nt d the nitro atomto which R is bonded;
R5 is sel %te%\‘&"ﬂfh gqﬁds%?@_% ?h Sogp thegt 1e,q_ﬂ< gg@up contains at least two
carbons between the substituent and the nitrogen atom to which R; is bonded;

R; is selected from:
(CH,),
/ \ —N—CR, —N—S0,

\((:H,‘.)b / ( R, ( Ry’ L

10 | : , and ;
R is selected from hydrogen, alkyl, and arylalkylenyl;
R 1s selected from =0 and =S;

Rj is Co7alkylene;
Ry is selected from hydrogen, alkyl, and arylalkylenyl, or Ry and Ry together with
15 the nitrogen atom to which Ry is bonded can join to form the group
/ (CH,), \\
\ (CH,), / ;
A 18 selected from -CHRg-, -C-, -N(R¢)-, -N(Y-Rs)-, and -N(X-N(Rs)-Y-Rq)-;
X is Cy.29 alkylene;
Y is selected from -CRy-, -SO;-, -SO2-N(Rg)-, and -CR7-N(Rg)-;
20 Z 1is selected from -O- and -S(O)p.2-;

a and b are independently integers from 1 to 4 with the proviso that when A is
-O-, -N{Rg)-, -N(Y-Ry)-, or -N(X-N(Rg)-Y-R4)- then a and b are independently integers
from 2 to 4;
and pharmaceutically acceptable salts thereof.
25 In some embodiments of Formula I-3, R, is selected from -R4, -Y-R4, and
-X-N(R¢)-Y-R4 wherein Y is -CRy-, -S0O;-, or -CR7-N(Ry)-.
In certain embodiments of Formula I-3, R, is selected from the group consisting of '
hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
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10 \(CH2b Re and Ra R6 is selected from hydrogen, alkyl, and aryl al kyl enyl ;
"R7 is selected from=0 and =S; Rs is C2.7 alkylene; RO is selected from
hydr ogen, al kyl, and arylallcylenyl, or RO and Ic.i toget i 5 the

ni t rogen atB’rﬂyzc"B“\m?s'éh RO is bonded can join to formthe @%%%(;%?%%QM -N
A (CH2)b Ais selected from-CHR6-, -0-, -N(R6)-, -N(Y-R4)-, and
-N(X-N(R6)-Y-R4)-; X is C2.20 alkylene; Y is selected from-CR7-, -SO2-,
-S02-N(R6) -, and -CR -N(R9) - 0 Z.is selected frgm-0- and -S(0)0 _2-; a
and b are ihﬁ@ﬁ%‘ﬁ@@ﬁ’ﬁk‘iéﬂn%%’é’@ﬁéwﬂlﬂn? 0%Y8 {e\ﬂ;i”le ﬁcﬁhe proviso that when A is
-0-, - N(R6) afkyred¥foliyRiinoali@lemM s DM RAY raii fhlicy 1dnF € ALG AR o QbS] | ndependent | y
integers from2 to 4; and pharnaceutically acceptable salts thereof. 25 In
sone enbodi awhngnehrbeoyin(drdatkyBnyPamingalkdemdiand from - R4, -Y-R4, and
-X-N(R6) - Y-R4, whereiin Y is - - 1-SR-, or -CR7-N(R9)-. In certain

embodi ment smg%m%‘?cﬁ{hoﬁylf{"é‘?oa%?’@ngl‘sel ected fromthe group consisting of
hydrogen, al kyl , InaJel¢giambodinydn®d KyHoemila 1-3aRY isalelecenyl Ifemy hydrogen, isopropyl,

het er oaryl al kyl enyl , -22 WO 2004/ 080398 PCT/ US2004/ 006867 )

het er oar y| aPW&hgydehexyl, Benaybsinapmyh pnd —QHalekaf AN HBmy Whepgiy R 13 is selected

al kyl sul fon l f am ]

al kyl anm no?gl?]brﬂéﬁgﬁemgﬁ%?Iﬁfrﬂg%lgirﬁﬁgh@%h( gar {}i ahg%%g%ﬁbgﬁ}dhoal kyl enyl, and
aryl am nocar bonylmwineeaibodinemyd of Fprnnlade; Reiinhylrogdi ment s of Fornula 1-3, Rl
and - G2C 202 NPT SR uledr s Beeis sSRristnE! bidresd fbthyid
phenyl gyl foﬁ&bxyaﬂ@i Si%% an@ R RRR] 'ééﬁlﬁﬁi‘irﬁ&ﬁ@k%ﬁﬁ‘Hélectéd‘%‘réﬁrfﬁzdﬁ‘c{ggﬂ,‘%l_u nts of

Formula 1-3, RI drogen. In sonme enbodi nents of Fornu  R2A s
sel ect ed fr owthexsetogdeasg., aitsthoxyeiigl), a0l cdgsgtliykyl enyl , and in certain
enbodi nents R2A is sel ected from hydrogen, butyl,

In some embodiments of Formula I-3, n is 0.

The present invention also provides compounds of the following Formula (II-1):

15 {(Ran R,

wherein:
] each Ry is independently selected from the group consisting of:

20 halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,

25 alkoxy,
alkylthio,
-NHa,
-NH(alkyl), and
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met hoxyet hyl (e.g.,

of Formul a 1-3,

2- met hoxyet hyl ), and ethoxynethyl. In some enbodi nents
nis 0. The present invention also provides conpounds of thé

followng Formula (H1): NH2 >R2 Ni N ~\R (RAN Rl 15 11-1

wher ei n:  a¥ORORAS0388 | ndependent |y sel ected fromthe groRsTEGAYHERIHY of

hal ogen, hydr oxy,

- NH2,

is an integer fromO to 4; Rl

-Y- R4,

10

15

20

25

30

- NH( al kyl ),

al kyl, al kenyl, hal oal kyl, 25 al koxy, alkylthio,
and -23 WD 2004/ 080398 PCT/ 1JS2004/ 006867 - N(al kY1) 2;
is selected fromthe group consisting of
hydrogen and al kyl ; -NRilkylp; sel ected fromthe group consisting of 5 -R4,

- X-RS, nis ?a(l:l hll(teRg%} E‘an%llt’o 4;

R;' is selected from the group consisting of hydrogen and alkyl;

R, is selected from the group consisting of:

Ra,

-Y-Ry,

-X-Rs,

“X-N(Rg)-Y-Rs,
-X-C(R7)}-N(Rg}-Ry, and
-X-O-Rg;

or R, and R; together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:

/ (CHZ)B\
A —N—CR, —N— S0,

—N
N(CHy), N R, ¢ R,

, , and ;

R» is selected from the group consisting of:

-hydrogen,
-alkyl,
-alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH,
-halogen,
-NRe)2,
-C(R7)-N(Rg)z,
-S(0)%2-N(Re)2,

-24 .
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-X-C(R7)-N(R6)-R4, and 10 -X-O-R4; or Rl' and Rl together with the nitrogen
atomto which they are bonded can join to forma group selected fromthe

group consistin - (CH2)a-,,,\ -NA-N CR7 -N-S2 Y4 skse7 and RS
R2 is selec @é&“‘%@géﬁgé he group consi st| ng of. 15 -hydr oggﬁ%al kyl ,
-al kenyl, -aryl, -heteroaryl, 20 -heterocyclyl, -alkylene-Z-alkyl,
-al kyl ene-Z-aryl, -al kyl ene-2Z-al kenyl and -al kyl or alkenyl substituted by
one or nore substituents ‘@l C)}é@j h{g 25 group consisting of -OH,
-hal ogen, -N(R6)2, -C(R7 (ﬁﬁ ?0)2 N(R6) 2, -24 WD 2004/ 080398
PCT/ US2004/ 006867 - N( R6) - &(RX))S(O)I—CQmaMyw , -N(R6)-S(0)2-Gin alkyl,
-C(O-d-to alkyl, -C(O-OC -10 alkyl, 5 -N3, -aryl, -heteroaryl,

‘C(Oj Cl 10 alkyl,

-C(O)-0-Cyi0 alkyl,
5 N3,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(0O)-aryl, and
10 -C(O)-heteroaryl;

R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alikkynyl, aryl,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,

15 halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl

20 group contains at least two carbons between the substituent and the nitrogen atom to
which R, is bonded,;

R; is selected from the group consisting of:

CHZ)a
_N/ \ -—N—CR, —N—S0
\(CHz)b/ ( a’ RBJ

each Rg is independently selected from the group consisting of hydrogen, alkyl,
25 and arylalkylenyl;

each Ry is independently selected from the group consisting of =0 and =8;
Rg is Cy7alkylene;
A is selected from the group consisting of -CH(Rg)-, -O-, -N(Rg)-, -N(Y-R4)-, and
-N(X-N{Rg)-Y-Rq)-;
30 X is Ca20 alkylene;
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-heterocyclyl, -C(O-aryl, and 10 -C(O-heteroaryl; R4 is selected fromthe
group consisting of hydrogen, alkyl, allcenyl, alkynyl, aryl, heteroaryl,

and heterocyclyl wherein the alkyl, allcenyl, alkynyl, aryl ergaryl, and
het er ocyclwth 2u/080p can be unsubstituted or substitutedpﬁéﬂgﬂﬁ$@%£§5re
substituents independently selected fromthe group consisting of alkyl,

al koxy, hal oal kyl, hal oal koxy, 15 hal ogen, nitro, hydroxy, nercapto, cyano,
carboxy, fornyl, aryl, aryloxy, arylal kox het er oaryl, heteroaryl oxy,

, |
het er oar yl al koxyis s¢legted 3@9@?8{“14@9@#%‘8?@%5@@7)%3?? »-afre, al kyl ami no,
| al kyl | ] ' 1. [ f ; |,
iyl SR AR dnd SR NRIL her i Ry I cleBBATRAL 1 archpl i@ 1Y

subst i t ut dgdalgbsy lalkyt, anp apidkyiteyl; aysind Ry eogetteo mititi thsnigropet #om tatwdmehihi ch
bonds directly to. the alky roup then the al kyl 20 group contains at |east
two car boﬁ@lﬁé‘fr\ﬂ@%ﬁa"tw@@tﬂﬁ%‘?ﬁeéﬂfp and the nitrogen atomto which R is
bonded; RS is selected fr@mjhe group consisting of (CH2)a -NA -N CR7
-N S22 (CHz)6 / Re a Ra each R6 is independently selected fromthe group
consi sting of hydrogefl allcyl , A 25 and aryl al kyl enyl; each R7 is
indepfzndently sel ect‘ed\f\r(ﬁhm)[,he/ group consisting of =0 and =S; Rg is C2_7
allcytene; Ais selected fromthe group consisting of -CHR6)-, -0-,

-N(R6) -, - N( Y- R4} sele@@ilifromheleNuREonsiétild bf -0-3XdXS(®), 2a2p al kyl ene; -25 WO
20041080398 PCT/ US20041006867 Y is selected fromthe gr Oh,%g consi sting of
-C(R7) -, -C(R7pagib aregndypendently(imjegerntrmey L to 4yih themoyisatrbyhen grein RO is

el o0t <0 IEMNRS, BUPHR.FERTK KOS Bepusia bbbl o L
to formtheog2ong, / (CH2)a-~\ - N/A (.

10 or a pharmaceutically acceptable salt thereof.

In some embodiments of Formula II-1, R, is selected from the group consisting of
-Ra4, -Y-Ry, and -X-N(R¢)-Y-Rs wherein Y is -C(Ry7)-, -S(O)2-, or -C(R7)}-N(Ro)-.

In certain embodiments of Formula H-1, R, is selected from the group consisting
of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,

15 heteroarylalkenylenyl, aminoalkylenyl, atkoxyalkylenyl, acyl,
alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkylenyl, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, and
arylaminocarbonylaminoalkylenyl.

In certain embodiments of Formula II-1, R, is selected from the group consisting

20 of hydrogen, methyl, isopropyl, butyl, 2-methylpropyl, 1-ethylpropyl, 3-methylbutyl,
cyclohexyl, benzyl, cinnamyl, faran-2-ylmethyl, and -CH,CH;CH;-NHR;3, wherein Ry is
selected from the group consisting of methanesulfonyl, phenylsulfonyl, benzyl, and
phenylaminocarbonyl.

Int certain embodiments of Formula 11-1, R, is selected from the group consisting

25 of hydrogen, methyl, isopropyl, butyl, 2-methylpropyl, 1-ethylpropyl, 3-methylbutyl,
cyclohexyl, benzyl, 3-phenylpropyl, cimnamyl, furan-2-ylmethyl, and
—CH,CH,CH,-NHR 13, wherein R;3 is selected from the group consisting of
methanesulfonyl, phenylsulfonyl, benzyl, isopropylaminocarbonyl, and

phenylaminocarbonyl.

30 In some embodiments of Formula II-1, Ry is hydrogen.
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\ (CH2b / 5 Z is selected fromthe group consisting of -0- and -S(Oo_2-;
and a and b are independently integers froml to 4 wth the proviso that
when Ais - -, -N(Y-R4)-, or -N(X-N(R6)-Y-R4)- 2B0sR0EkcP are
|ndependentW§”§”ﬂV@é§F‘s from2 to 4; 10 or a pharmaceut i ca= i y accept abl e
salt thereof. In some enmbodi nents of Formula 11- 1, R is selected fromthe
group consisting of -R4, -Y-R4, and -X-N(R6)- Y-R4 wherein Y is -C(§&, )'

S obed T omt B o et gt gt T e P b ndipeRdy ol

aryl al kyl enyl,  afydogck@ipolmmsnts o RRHRIL-Y] R 46MIF6 M¥in to Jféxm the group:
het er oar yl al kenyl enyl , am noal kyl enyl , al koxyal kyl enyl, acyl,

al kyl sul f onyl am noal kyI enyl, aryl sul f/omﬂp'élfhﬂgal kyl enyI al kyI am nocar bonyl ,
aryl am nocar bonyl, (aryl al kyI enyl )a,mNnoaI kyl enyl , and

aryl ani i nocar bonyl am noal kyl enyl . ’&\ééﬁl n odiments of Formula I1-1, R1
is selected fromthe group consi stl ng hydr ogen, nethyl, isopropyl,

butyl, 2-nethyl propyl, i-et hyI pr o 3- et hyl buty cl ohexyl benzyl ,

Ci nnarryl fur an-@%?l‘ﬁ?éﬂﬁﬂd }p@q?E‘iQinZRNPIReISCte‘L\ﬁ%‘Pé ?13‘]‘?}3 CP%'Sls"%léloéct ed
fromt gr ;ggg,,% and
phenyl gﬁ‘l nogg(ggg ?ﬂ@{ 'ﬁﬂtg%]g{ml n engﬁgyéﬁ%r%?%’ér%goqﬁg %';SS %ﬁe{i&% IS sel ected
fromthe gr gtqup@omstm'glotﬁgydrﬁgembutb:yarlnghWyeﬁai fayd p-thozsymmtbyiyhnd imuteytbm ‘

2-met hyl pro ., -1-et r t hyl but cl.ohexy enz

3- phenyl pr o %‘}D di ﬁ%gse?‘%i/ﬁda@f’%{@ lfpn‘iﬂnglsw%)ﬁy@ﬁ% \Tl’él bYkr ei n

R13 is sel egtlﬁgh$}f3@my1 RRd Bhexm&Ry1si sting of  net hanesul fonyl
phenyl sul fonyl, benzyl, isopropylaniinocarbonyl, and phenylaninocarbonyl.

30 In sone enbodmécnqgodﬁgédw&pgo}&uﬂaﬂjflnISlos hydr ogen. -26 WD 2004/080398
PCT/ US2004/ 006867 I n sone enbodi nents of Fornmula I1-1, RL and R' are each

i ndepeHtent | y al Kt presént inventeorealdyoptovid et eompfoukdsr thatlage mSeﬁnl as RyterarediaREjioi n t o
formthe gr ?flljep s'yn(he:gisq;? go%po-unl\gs c'»Af Formula I, I-1, I-2, I-3, I, and/or TI-1. These intermediate
compounds have the structural Formulas VII, IX, X, XLII, and XLIII described below.

The present invention provides intermediate compounds of the following Formula

(VIID):
2N
P
NH2
15 (Reh,
VII
whérein:

each Rp is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
20 n is an integer from O to 4,
R; is selected from the group consisting of?
-hydrogen,
-alkyl,
-alkenyl,
25 -aryl,
-heteroaryl,
-heterocyclyl,
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(CH2)b In some enbodi ments of Formula Il1-1., R2 is selected fromthe group
consisting of 5 hydrogen, alkyl, and allcoxyal kylenyl, in certain '
enbodi ments R2 is selected fromthe group consisting of hydrogen, butyl,
2- met hoxy av&p#04/080308 et hoxymet hyl, and in certain enbod?ﬁgﬁggo 04867 sel ect ed
fromthe group consisting of hydrogen, nethyl, propyl, butyl,
2- met hoxyet hyl, and et hoxynethyl. In sonme enbodinents of Formula I1-1, nis
0. 10 The present invention al so provides conmpounds that are useful as
internmedi ates in thdkglym-Bedlid, of conpounds of Fornmula I, -1, 1-2,1-3, 11
and/or 11-1. These i rnmedi at.e conpounds have the structural Formulas VII,
IX, X, XLII, and XLrikV§2s€i¥¥ed bel ow. The present invention provides
i nternedi at e conpounglgylehe-Fhdkdngl, ki ng Formula (VII): Nr RZ N NH2 15
(Rs)n VII wherein: each RB is Independently selected fromthe group
consi sting of al kyl alaylkesaikenyltabgietad by gag endaporeghbistitugnty w&ﬁctﬁﬁéngth,e 20 nis
an integer fromoO t X .| ected fromthe group consisting of.

: Tl SRS

- hydrogen, -al kyl, -aryl, -heteroaryl, -heterocyclyl, -27 WO
2004/ 080398 PCT/ US2004/ 006867 - al kyl ene-Z-al kyl, -al kyl ene-Z-aryl,
-halogen,
-NRe)2,
-C(R7)-NRg)2,
10 -S(0)-N(Re)2,
-NRs)-C(R1)-Ci.10 alkyl,
-N(Rg)- S{0)2-Cy-19 alkyl,
-C(0}-Ciyp alkyl,
~C(0)-0-Cy.1p alkyl,
15 -Na,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
20 -C(O)-heteroaryl;
each Ry is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
R is selected from the group consisting of =0 and =S; and
Z 1s selected from the group consisting of -O- and -S(0)g.0-;

25 or a pharmaceutically acceptable salt thereof.
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-al kyl ene- Z- al kenyl, and -al kyl or al kenyl substituted by one or nore

substituents selected fromthe 5 group consisting of: -OH, -hal ogen,
-N(R6)2, -C(R7)-N(R6)2, 10 -S(0)2-N(R6)2, -N(R6)-C(RS)-Cys

_N(R5) - S(0W -2@%41033 %l kyl, -C(O-C 1o alkyl, -c:(O)-oc|"s_§i"i)“jsa(3?ﬁ’"E‘}f/’F‘?ﬁlﬂ 15 -N3,
-aryl, -heteroaryl, -heteroeyelyl, -C(O-aryl, and 20 -C(O) -heteroaryl;
each R6 is independently selected fromthe group consisting of hydrogen,

al kyl, and arylalkylenyl; R7 is selected fromthe group consisting of =0
and =S; and Z i Bhegepssat iayertion glsp weovades dpforndite samrpuas of thg dellovapg) o- 2- ;

25 or a

PCT/ US2004/
conpounds of the following Formula (§>-® Nj N~Rz N i N (Rs)n R' R9
N

I X

10

15

20

25

phagﬁggggﬁk$ally acceptabl e salt thereof -28 WO 2004/080398
The present invention also provides internediate

Ry

wherein:
each Rp is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
n 1s an integer from 0 to 4,
R, is hydrogen or alkyl;
R; is selected from the group consisting of:
Ry,
-Y-Ra,
-X-Rs,
-X-N(Re)-Y-Rs,
-X-C{R7)-N(R¢)-Rq, and
-X-0-Ryg;
or R and R; together with the nitrogen atom to which they arec bonded can join to

form a group selected from the group consisting of:
/ (CH,), ~
N A —N—CR, —N— 80,

NL(cHy), ( R, N R,

, , and ;

R, is selected from the group consisting of:

-hydrogen,

-alkyl,

-alkenyl,

-aryl,

-heteroaryl,

-heterocyclyl,

-alkylene-Z-alkyl,
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5 wherein: each RB is independently selected fromthe group consisting of

al kyl , al koxy, hal ogen, hydroxy, and trifluoronethyl; n is an integer from
O0to4; Rl' is hydrogen or alkyl; 10 Rt is selected fromthe group

consi sti ngoQbososddss -Y-R4, -X-R5, -X-N(R6)-Y-R4, 15 -PCIO(RYGLIWIRD) - R4, and
-X-OR4; or R '"and R together with the nitrogen atomto which they are
bonded can join to forma. group selected fromthe group consisting of /
(CH2)a -N A -NCR7 -NNSO2 (CH2)b RB Reand 20 R2 is selected fromthe group
consi sting of -hydreigekne-Z-ajikyl, -alkenyl, -aryl, 25 -heteroaryl,
-heterocyclyl, -alkylene.Z-al kyl, -29 WD 2003/080398 PCT/ U52004/ 006867

-al kyl ene-Z-aryl , -Q&KVP%ﬁﬁ%ﬂﬂ%yl , and -al kyl or al kenyl substituted by

OES | gr egvr e substi tYRDE s B&neCdusstithic® B bli€or SHRURLARRS S IR0 théH,
- g ,

group consisting of:
5 ~OH,
-halogen,
-N(Re)2,
-C(R7)-N(Re),
-S(O)2-N(Re),
10 -N(R)-C(R7)-Ci.10 alkyl,
-N(Rs)- S(0)2-Cy.y0 alkyl, i
-C(0)-Cy.yp alkyl,
-C(0)-0-Cy.yp alkyl,
-N;3,
15 -aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;

20 Ry 13 selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, arvyi,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,

25 hetercaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when R, is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the atkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to

30 which R; is bonded;
R; is selected from the group consisting of
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“N(R6)2, -C(R7)-N(Ra)2, -S(0)2-N(R6)2, 10 -N(R6)-C(R7)-C -lo alkyl,

-N(R6)- S(O2-Cl-10 alkyl, -C(O-Cl.io alkyl, -C(O-0OCl.io alkyl, -N3,
15 -aryl, -heteroaryl, -heterocyclyl, -C(O-aryl, and 8gt;oaryl
20 R4 is severedPsP¥PBm t he group consisting of hydrogen, PCITE(%%O%6 enyl ,

al kynyl, aryl, heteroaryl, and heterocyclyl wherein the aIkyI al kenyl ,

al kynyl, aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or
substi t ut ed by one or nDre gstltuents i ndependently selected fromthe
group consisting of alkyk’ hal oal kyl , hal oal koxy, hal ogen, nitro,
hydr oxy, mercapto, cyanm, carboxyA fo ny¢RraryI —NaryPoxy, aryl al koxy, 25

het eroaryl, heteroaryl ox‘)gk er garyl alj toxy, he acycl yl ,
het erocycl yl al kyl enyl, r@gt, ﬁfkyl amFJﬁo, ,(aaqul al kﬁyl enyl )am no,

oxor W ih e Sr”%wt&tlt‘ﬁstpaetﬁ%ﬁfm& oFt ol e v e B M o Al e

substi t uent agPRRIKYEngl;het ero at om whi ch bonds directly to the al kyl group
then the al kyl group contains at |east two carbons between the substituent
and the ni trogenea&bcﬁtlt adamndmmtlyseRetef fropuhe gipupRENTIEIingafsE} & THom t he

gr oup nsi st ngRoEl% %ﬁﬁéﬂ ,.2004/ 080398 PCT/ US20041006867 / (CH2)a -N A

- -N- SQ2 i R8 and each R6 is independently selected from

t he’ gr oup consi sAi 1m®1afted1&ﬁin®lgegtpu1abdmisting SN CHHRY) 210-cN@QY) -N(Y-Ry)-, and
N(X-N(Rq)-Y-Ra)
X is Cygp alkylene;
Y is selected from the group consisting of -C(R5)-, -C(R7)-O-, -S(O),-,
' 10 -S(0)-N(Rg)-, and -C(R7)-N(Ro)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Ry and R4 together with the nitrogen atom to which

Ry is bonded can join to form the group

/ (CHz)a\
\ (CH,), /

Z 1s selected from the group consisting of -O- and -S(O)g;-; and
15 a and b are independently integers from | to 4 with the proviso that when A is
-0-, -N(Rg)-, -N(Y-Ra)-, or -N(XK-NM(Rs)-Y-R4)- then a and b are independently integers
from 2 to 4;
or a pharmaceutically acceptable salt thereof.
! The present invention also provides intermediate compounds of the following

20 Formula (X):

O + N
N X
| \> Rza
7N
/N\
¢+ R
(Rp), R, 18
X

wherein:
each Ry is independently selected from the group consisting of alkyl, alkoxy,
25 halogen, hydroxy, and trifluoromethyl; -
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each R7 is independently selected fromthe group consisting of =0 and =S; 5
Rs is C2.7 alkylene; Ais selected fromthe group consisting of -CH(R6)-,
-0-, -N(R6)-, -N(Y-R4)-, and -N(X-N(R6)-Y-R4)-; X is C2 20 alkylene; Y is
sel ect ed WOAM4ORS9Yr oup consisting of -C(R7)-, -C(R7)- RCT/USZPEY0HE86T 1
-S(0)2-N(R6)-, and -C(R7)-N(R9)-; wherein RO is selected fromthe group
consisting of hydrogen, alkyl, and arylal kylenyl; or RO and R4 together
with the nitrogen atomto which R9 is bonded can join to formthe group /
(CH2) 2- -N Anis@hidjteger fiom @tol4cted fromthe group consisting of -0- and
-S(Oc_2-; an ;LSha and b amel,independently integers froml to 4 with the
proviso that whel TKHOgen OAYL N ey " UN(Y-R4) -, or -N(X-N(R6)- Y-R4)- then
a and b are i rgegpeeiertfon Mt esRipScondis@inod: to 4, or a pharmaceutically
acceptabl e salt thereof. The present invention also provides internediate
conpounds of the foRkewing 20 Fornula (X): 11 R2za N N~ PRla (Rl'Ra
X V\,?erei n: each RE_>Yi_ i ndependently sel ected fromthe group consisting of
al kyl', al koxy, 25 halogen, hydroxy, and trifluoronethyl; -31 WD 20041080398
PCTI US2004/ 006867 -K-Rg an integer fromO to 4;

-X-N(R¢)-Y-Raa,
-X-C(R7)-N(Rs)-R4a, and
-K-0-Raa;
10 or R;' and R,, together with the niirogen atom to which they are bonded can join to
form a group selected from the group consisting of: ( '
CH
H,\l/( Z)E\A —N—CR, —N— S0,
\(CHz)b // , ‘ Rﬂ/ ,and ‘ RS/ 3

Rz, is selected from the group consisting of:
~hydrogen,
15 -alkyl,
-alkenyl,
-aryl,
-alkylene-Z"-alkyl,
-alkylene-Z"-aryl,
20 -alkylene-Z"- alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH,
-halogen,
25 -N(Rg)2,
-C(R7)-N{Re)2,
-S(0)2-N(R¢)z.
“N(Rs)-C(R7)-C1.10 alkyl,
“N(R¢)- 5(0)-Cy-10 akkyl,
30 -C(0)-Cy-1p alkyl,
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Ri' is hydrogen or alkyl; Rlais selected fromthe group consisting of

-Rda, 5 -Y-Rda, -X-RS, -X-N(R6)-Y-R4,, -X-C(R7)-N(R6)-R4., and -X-O Rda;
10 or RI' and Rla together with the nitrogen atomto whi onded
can join toW0f7(9?%qs&39gr oup selected fromthe group consi stcl%}:r?tg'i&o 04?'{8%6?-, , N
-NA-NCR7 -N SO2 (CHA Ra/ and R8/ R2a is selected fromthe group
consisting of -hydrogen, 15 -alkyl, -allcenyl, -aryl,

-al kyl ene-Z"-al kyl, -al kyl ene-Z"-aryl. 20 -al kyl ene-Z"- al kenyl, and -al kyl
or al kenyl substituted by -5he)-&Che Eubstituents selected fromthe group
consisting of. -OH  -haloggn, 25 -N(R6)2, -C(R7)-N(R6)2, -S(0 2-N(R6)?2,

-N(R6) - C(R7)-C110 al kyl, -RKN(R8)- S(0)2-Cl-10 alkyl, 30 -C(O-C _|lo al kyl,
-32 WD 2004/ 080398 PCT/ US2@04/ 006867
-heterocyclyl, and
5 -C(O)-aryl,

Rua is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, and heterocyclyl groups can be
unsubstituted or substituted by one or more substituents independently selected from the
group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, cyano,

10 carboxy, formyl, aryl, aryloxy, arylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry, is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to

15 which R, is bonded;

Rs is selected from the group consisting of

CH
_N/( Z)E\A —N--CR, —N— SO0,
e, R Cry/ ’
each R i independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
20 each R; is independently selected from the group consisting of =0 and =S;
} Rg 18 Cy 7 alkylene;
A is selected from the group consisting of -CH(Rg)-, -O-, -N(R¢)-, -N(Y-R4}-, and
-N(X-N(Re)}-Y-Ra)-
X 1s Cy.90 alkylene;
25 Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(O),-,

-S(0);-N(R¢)-, and -C(R7)-N(Rg)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl and arylalkylenyl, or Ry and R4 together with the nitrogen atom to which

Ry 1s bonded can join to form the group
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-C(O-0C1-10 alkyl, -N3, -aryl, -heterocyclyl, and 5 -C(O-aryl; Rd4a is
sel ected fromthe group consisting of hydrogen, alkyl, al kenyl, al kynyl;
aryl, and heterocyclyl wherein the al kyl, alkenyl, ailcynyl, aryl, and

het er ocychyd 2@u08p8 can be unsubstituted or substitut e@CHUSIHE0MB6HhOr e
substituents independently selected fromthe group consisting of alkyl,

al koxy, hal oal kyl, hal oal koxy, hal ogen, nitro, hydroxy, cyano, 10 carboxy,
formyl, aryl, aryloxy, arylal koxy, heterocyclyl, heterocyclylal kyl enyl,

am no, al kyl am no, (ary@kylenyl)am no, dial kylam no, and in the case of

al kyl, al kenyl, al kyny{, and hgterocyclyl 0x0, wWith the proviso that when
R43 is a substituted kyl grou and t he substltuent contains a hetero atom
whi ch bonds directly to t&dla group then the al kyl group contains at

| east two carbons between the substituent and the nitrogen atomto 15 which
Rl i s bonded; BB is=lstddunethefgroup ¢dusisgnpelyCe end i O)npamlf  / (CHZ) a--,\ -NA

-N CR7 -N- SO2 Re RB h IS | d t d f
t he group consiaﬁlﬁ% %Pdmﬁgfl%rﬁ]éﬁgwggrgSgﬁomﬁtsg‘ln‘gwgﬂ3? %E‘fg‘ghﬁ ?' ﬁgh F{r70|m s
i ndependendymﬂ)ecNmm?ow NIR-G{RUY -RODfHef iah@ baife m@%ﬁ(ﬂ%%l)ﬂgﬁ mteg&s' s C2_7

al kylene; Ais selected fromthe group consi sting of -N(R6) -
-N(Y-R4) - framm@d o 4N(X-N(R6) - Y-R4)-: X is C2.20 alkylene; 25 Y is selected

fromthe g %(upﬁgna@gl\%\%tahggccgﬁg&gsﬁn exeof C(RT) -0, -S(0)2-, - S(0)2- N(R6)-

and -C(R7)- ec ‘ed fron1the group consisting of
hydr ogen, al kyl..,and aryl al et her t he nitrogen
Y o Be o 8 MesBisdnibalion 81S ptavides BRe Rt s iGuaT Cethe wlonEa! 050995
PCT/ US2004/2@6RGX LII): )
N N b
| P N\>_ R,

(R)l NH

Wt
10 XL
wherein:
R is selected from the group consisting of alkyl, alkenyl, alkoxy, halogen,
fluorcalkyl, hydroxy, amino, alkylamino, and dialkylamino;
lisQor 1;
15 R; is selected from the group consisting of:
-hydrogen,
-alkyl,
-alkenyl,
-aryl,
20 -heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
25 -alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
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/ (CH2), -NA (CH2)b Z" is selected fromthe group consisting of -0- and
-5(0)2-; and a and b are independently integers froml to 4 wth the proviso
that when Ais -0-, -N(R6)-, -N(Y-R4)-, or -N(X-N(R6)-Y- - and b
are i ndepen¥@p408peegers 5 from2 to 4; or a pharnaced@?%g%%gﬁggggptable
salt thereof. The present invention also provides internedi ate conpounds of
the followwng Formula (XLIl): N~ NI ~?-R2 N (R)i i NH2 O 10 XLI
wherein: Ris selected fromthe group consisting of alkyl, alkenyl, alkoxy,
hal ogen, fluoroal kyl, hydi¥ky, amino, al kyl amino, and dial kyl am no;
lisOorl; 15 R2 is selectega%%%ﬁ1the group consisting of -hydrogen,

-al kyl, -allcenyl, -aryl -Heteroaryl, -heterocyclyl,

-al kyl ene-Z-al kyl, -al kyl e0@z%; aryl, -al kyl ene-Z-al kenyl ,and 25 -al kyl or
al kenyl substituted by one(?r nore substituents selected fromthe group
consisting of: -34 ~C(R7)-NRe)2,

5 -5(0)2-N(Rg)z,
-N(Rg)-C(R7)-C1.10 alkyl,
-N(Rg)- 8(0);-Ci.1p alkyl,
-C(0)-C\.y0 alkyl,
-C(0)-0-Cy.y alkyl,
10 ' -Ns,
-aryl,

-heteroaryl,
-heterocyclyl,
-C(QO)-aryl, and
15 -C(O)-heteroaryl;
each Ry 1s independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
Ry is selected from the group consisting of =0 and =S; and
Z is selected from the group censisting of -O- and -S(0)g.2-;
20 or a pharmaceutically acceptable salt thereof.

The present invention also provides intermediate compounds of the following

Formula (XLIIL):
]
N
l >R,
Z N
(R) N
/N
@40 Ry R
25 XLIIT
wherein:

R is selected from the group consisting of alkyl, alkenyl, alkoxy, halogen,

fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino,
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WD 2004/ 080398 PCT/ US2004/ 006867 -CH, -hal ogen, -N(R6)2, -C(R7)-N(R6)2, 5

-S(0)2-N(R6)2, N(R6)-C(R7)-Cl_io alkyl, -NR6)- S(0)2-Cil-io alkyl, ‘
-C(O-CG-10 alkyl, -CO-O0C-io alkyl, 10 -N3, -aryl, -heteroaryl,

- het er ocyokvgheos0s6369) - aryl , and 15 - C(O) - heteroaryl; eadCTRE2)E/006867

i ndependently selected fromthe group consisting of hydrogen, alkyl, and
aryl al kylenyl; R7 is selected fromthe group consisting of =0 and =S; and Z
is selected fromthe group consisting of -0- and -S(0)0-2-; 20 or a

phar maceuti cal l)js @gecept abl e salt thereof. The present invention also
provi des internedi ate conpounds of the following Fornmula (XLIII): N N
~}-R2 (R 1 / MuRshydmgenoralbyli x| | H wherein: R is selected fromthe group

cors 51179 f otk kA g Sl GRen. 1000 b oy

Ry

5 -Y-Ry,
-X-Rs,
-X-N(R¢)-Y-R4,
-X-C(R7)-N(Re)-Ry4, and
-X-O-R4;

10 or R;' and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:
/ (CH,), ~
_ A  —N—CR, —N— S0,

N
(CHo), . Ry and Rs' .

R; is selected from the group consisting of:
-hydrogen,
15 -alkyl,
-alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
20 -alkylene-Z-alkyl,
-alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
25 -OH,
-halogen,
-N(Ré)z,
-C(R7)-N(R¢)o,
-S(0)-N(Re),
30 -N(R6)-C(R7)-Cy.10 alkyl,
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WD 2004/ 080398 PCT/ US2004/ 006867 1isOorl; R ' is hydrogen or alkyl; R is
selected fromthe group consisting of -Ra, 5 -1'-Ra, -X-RS,

-X-N(R6)-Y-Ra, -X-C(R7)-N(R6)-R4, and -X-0-R4; 10 or RI' t t her
wi th the ni MOogeWssi®m to which they are bonded can join chlr}[(}%z@wﬁog&gr oup
sel ected fromthe group consisting of (CH2)a -NA -NCR7 -N-SO2 (CHA Ra/
and Re R2 is selected fromthe group consisting of -hydrogen, 15 -al kyl,

-al kenyl, -aryl, -heteroaryl, -heterocyclyl, 20 -alkyl ene-2Z-al kyl,

-al kyl ene-Z-aryl, -alkyl eﬁgﬁﬁ:ﬁ@eﬁhqﬂ&‘k}l -al kyl or alkenyl substituted by
one or nore substituents s_@(g&{_%ggl(bgm}qmthe group consi sting of 25 -CH,

-hal ogen, -N(R6)2, -C(R7)-N ~S(0O2-N(R6)2, 30 -N(R6)-C(R7)-CFIO
al kyl , -C(0)-0-Cy.yp alkyl,
-Ns,
5 -aryl,
-heteroaryl,
-heterocyelyl,
-C(O)-aryl, and
-C(O)-heteroaryl;

10 R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,

15 heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry is a substituted alikyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to

20 which R; 15 bonded;

Rs is selected from the group consisting of
ys (C’Hz)a\
A —N—CR, —N— S0,

—N
NC(CHy), Cr/ N R,

, 8 ,and

2

each Ry is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl,
25 each Ry is independently selected from the group consisting of =0 and =S;
R; is C;.7 alkylene,
A is selected from the group consisting of ~-CH(Rg)-, -O-, -N(R¢)-, -N(Y-R4)-, and
N(X-N(Re)-Y-Ra);
X is Cy 99 alkylene;
30 Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)s-,
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-36 WO 2004/ 080398 PCT/ US200-t/006867 -N(R6)- S(0)2-d _10 al kyl,
-C(O-Ad-10 al kyl, -C(0)_0-Ci1-10 alkyl, -N3, 5 -aryl, -heteroaryl,
-heterocyclyl, -C(O-aryl, and -C(O-heteroaryl; 10 R4 is selected from

t he group womisdsong of hydrogen, al kyl, al kenyl, al kyny#CGT/@$2004/006867
heteroaryl, and heterocyclyl wherein the al kyl, alkenyl, alkynyl, aryl,
heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by
one or nore substituents independently selected fromthe group consisting

of al kyl, @(@W(%RﬁjlaiﬁﬂaU(thN@!@b OFhKRHIR, is bltdgRRomihéd group bme;bi@mg of Mer capt o,

cyano, carboxy, on aryl al koxy, 15 heteroary

het er oar vyl W@}iogeﬁef%l%}do%{idﬂ %R‘d ﬁéf{eﬁ@fh@doﬁ?the%‘é‘tﬂé%é%%;ﬁpﬂq{?%‘ﬁVFh ani no,
al kyl am n &q}ro?ﬁéal hj&ﬁ% }mtﬂg 0(abal kyl am no, and in the case of alkyl,

al kenyl , yny et erocyc , 0xo, with the proviso that when R4 is a
substi t ut ed al kyl group I(\@"li);‘l% substituent contains a hetero atom which
bonds directly to the gl kyl group then the alkyl group contains at |east
two carbons between the\shubst ent and the nitrogen atomto 20 which R is
bonded; R5 is selected f &Hzﬂme/ugroup consisting of / (CH2)a--\ -N A -N-CR7
-N-S2 (CHAT RB, and R8 each R6 is independently selected fromthe group
consi §ting of hfdrsslpered fminkthe, groupnabnsistingd kOt emd/1S(ORe-eadh R7 is

ependent . gy eht oo BI R, 4P EONS 5Kl L 0SS £ 5,2
- N(Y- R4) -, . @NINRNKANORD), o IRBI-N(R - VR, F3heth 81dky 46 i@iependently integers
from 2 to 4;
-or a pharmaceutically acceptable salt thereof. (
10
Herein, "non-interfering” means that the ability of the compound or salt to
modulate (e.g., induce or inhibit) the biosynthesis of one or more cytokines is not
destroyed by the non-interfering substitutent. Illustrative non-interfering R" groups
include those described above for Ry in Formulas I-1, I-2, and II-1, and for R, in Formula
15 I-3. Illustrative non-interfering R™ groups include those described above for R and R; in
Formula I-1, and for Rg in Formulas 1-2 and I-3.
As used herein, the terms "alkyl," "alkenyl," "alkynyl" and the prefix "alk-" are
mclusive of both straight chain and branched chain groups and of cyclic groups, i.e.
cycloalkyl and cycloalkenyl. Unless otherwise specified, these groups contain from 1 to
20 20 carbon atoms, with alkeny! groups containing from 2 to 20 carbon atoms, and alkynyl
groups containing from 2 to 20 carbon atoms. In some embodiments, these groups have a
total of up to 10 carbon atoms, up to 8§ carbon atoms, up to ¢ carbon atoms, or up to 4
carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably have from 3
to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
25 cyclopropylmethyl, cyclopentyl, cyclohexyl, adamantyl, and substituted and unsubstituted
bomyl, norbornyl, and norbornenyl.
Unless otherwise specified, "alkylene," "alkenylene," and "alkynylene" are the
divalent forms of the "alkyl," "alkenyl," and "alkynyl" groups defined above. Likewise,
"alkylenyl," "alkenylenyl," and "alkynylenyl" are the divalent forms of the "alkyl,"
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30 Y is selected fromthe group consisting of-C(R7)-, -C(R7)-O, -S(O) 2-,
-37 WD 2004/ 080398 PCT/ US2004/ 006867 -S(0O) 2-N(R6)-, and -C(R7)-N(R9) -;
wherein RO is selected fromthe group consisting of hydrogen, alkyl, and
aryl al kyl enWMO, 208408@88and R4 toget her with the nitrogen at'ﬁ%’?%ﬂ\m}%ﬁw RO is
bonded can join to formthe group / (CH2)a -N A (CH2)b 5 Z is selected
fromthe group consisting of -0- and -S(0)0-2-; and a and b are

i ndependently integers from1l1l to 4 with the proviso that when Ais -0-,
-N(R6) -, - NfatkeRa)," anddialkyngIX-grgums YlefineBapove. Hénr ezamaple, an aylalkyleashanvent | y

integers from2 to 4. -or a. r eut | | o ble salt thereof. 10
Herein, "noR & %él}(%lanerrgég‘?ﬁgt% tﬁ%h%{h%&g%f’ﬁﬁya%%ﬁ{e? he conpound or salt to
modul ate (e.g., Thekase “Biodlkfll i indlutineobilpd)pndupe she arfsubsikuted byronheocyt oki nes
is not destroyed by the non-interfering substitutent. Illustrative

non- i nt er f eMOFghategey algs inciydue Resflyginated geanps i BBIg 15 HeR/EUS ¥ other 591RSor nul as

o i Sl RO T G R L ifbomeny

non-interfering oups I ncl’ ose descri R an
For mul a | - 1{rifhuochrhathylREdithe Fioe. nBitnalsrig,-tRe tond "flu@oalksl"us mwlvksior eiff prouph that er s

“al kyl," "al kenyl.," "al kynyl" and the prefix "alk-" are |nclusjve of both
Stral ght chaiearE BHEHU B P OHpEs ARt BRe By pErrbERL e
cycl oal kyl g{fglogdfﬁétgﬁ kenyl. Unless otherw se specified, these groups

contain froml to 2 0 carbon atons, wth al kenyl groups containing from2
to 20 carbon at obs teemddamyl’kasmped heyeivipdudss warkpetichig afanwatic 2inge o2 ONE siyskewrs.

atons..Jn sane _enbodi nents,. .these.droups.haye. total of up.to 10 carbon
2t ip - oREngEy BEERb e SRR B i hea BRor A8 el on b ons.
Cyclic groups camh®eniUhaemaken"eefeab WeyabnsOagdrgef erably have from3 to
10 ring carbon atons. Exenplary cyclic groups include cyclopropyl, 25

cycl opr opyl met hyiThe tepa|"agferpampl’ meKidesqmangtic n%mgyys,te@ﬁ@a&%m file’sd and

uneubet 111 B P BEIETY o, TS ABISRABER) ol SSRUSHRSL O,
forms of theyridiikylmelinyhlisoguinblityl andolyRisotmdoisll, trigrodylpsyretdsli teadzablove.
Li kew 135e’ imidazolyl, pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl,
benzoxazolyl, pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl,
isoxazolyl, isothiazolyl, purinyl, quinazolinyl, pyrazinyl, 1-oxidopyndyl, pyridazinyl,
triazinyl, tetrazinyl, oxadiazolyl, thiadiazolyl, and so on.

The term "heterocyclyl" includes non-aromatic rings or ring systems that contain at

20 least one ring heteroatom (e.g., O, S, N) and includes all of the fully saturated and partially
unsaturated derivatives of the above mentioned hetercaryl groups. Exemplary
heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morphelinyl, thiomorpholinyl,

) piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, tetrahydropyranyl,
quinuclidinyl, homopiperidinyl, homopiperazinyl, and the like.

25 The terms "arylene,” "heteroarylene,” and "heterocyclylene” are the divalent forms
of the "aryl," "heteroaryl," and "heterocyclyl” groups defined above. Likewise, "arylenyl,”
"heteroarylenyl," and "heterocyclylenyl" are the divalent forms of the "aryl," “hetercaryl,"
and “heterocyclyl" groups defined above. For example, an alkylarylenyl group comprises
an arylene moiety to which an alkyl group is attached.

30 When a group or substituent is present more that once in any Formula described
herein, each group or substituent is independently selected, whether specifically stated or

not.
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"al kyl enyl ," "al kenyl enyl ;" and "al kynyl enyl" are the divalent forns of the
"al kyl ," -38 WD 2004/ 080398 PCT/ US2004/ 006867 "al kenyl ," and "al kynyl ™ '
groups defined above. For exanple, an arylal kyl enyl group conprises an

al kyl ene nppebiokssesvhi ch an aryl group is attached. The RCAVIR20HADGSET kyl " i s
i nclusive of alkyl groups that are substituted by one or nore hal ogen
atons, including perfluorinated groups. This is also true of other groups 5
that include the prefix "hal o-". Exanpl es of suitable hal oal kyl groups are

chloromethyl, Tdihédh@6R IEbkive 8fthe CHBPAUNKE deddiiBbd Bértih antl RS tERDS in
"fluoroal kyl"™ is inclusive of groups that are substituted one or nore

. . by
f1uorine adwyrfd theirnbaomacsytisntlyracerptablraforas, grediring samgrs such ps dipsiereepershy | ) .

The term " gryl " j | Oﬁﬁﬁaﬂ‘ gr%g;' i hgs or ring
systens. %BlJ@:&%eﬁ%%@l{&?éﬁo%éggﬂ%gﬁﬁ%@ggg p en;l/gﬁl,lﬁgap th@lo?lhcggphenyl,

fl uorenyl eptidallynateiny, the venticar spedifiedlBriadtduzicactedfahs compdlrdl’ séramiorfers 8 or N
The term "heteroaryl” .includes aronmatic rings or ring systens that contain
at |edst VR RAHYURSIEMESP R @agtiomys. s N). Suitabl e heteroaryl groups
include furyl, thienyl, pyridyl, quinolinyl, isoquinolinyl, indolyl,

i soindolyl, triazolyl, pyrrolyl, tetrazolyl, 15 im dazolyl, pyrazolyl,
oxazol yl , Piepaatpingf thd€ompbundanyl , benzot hi ophenyl, carbazolyl,

benzoxazol yl, pyrimdinyl, benzimdazolyl, quinoxalinyl, benzothiazolyl,

napht hyri di nyl, , isoxgzolyl, isqthiazolyl, purinyl, quinazoljnyl, pyrazinyl,
1- oxi dopyr i dyl ,Cfaquaa% Pﬁ%ﬁ PV@PP%%%%@HB@B&E‘?%W}O E%Faﬁfoalz%ml?l

t hi aqpazol WheredMd RGO RN and R&rd &' dinbtedRLocycl yl " includes non-aromatic rings
or ring systems that ¢ontain at 20 |east one ring heteroatom (e.g,, 0, S,

N) and i ncl udeskhatep (bf off Reacfien Sthemsdt ud-shloth-3matrgprindlinklof Foumdaillisat ed .
derivatives of,t above, menti oned het er.oaryl gr oups.. . Exe Iaré/ het erocydli'c
or oupe. 1 noteated SR STPUSHETO ey angErE Pinhors RRBHgrH Fpst
t hi onor photdmpdund oPFRETMLATNY The RafRIndsEh BY barribd baan) dddingyres-butfl dadetadi nyl ,
oo o e epon N S YNAT Smuh R RGNy e, and
onopi per a , K EHBTUCIARE yl ene, " an
*hot a7 ooy o NBRTcBE i B oR AR bl 8 s BB e resl ULt~ 2N
"het er oar yhteimplient teatparativet dhe pycaiuyd c&myﬁﬁémmceutidaﬁy dbceptabt& saliahéreofehn bbe

an 31 kyl ar FPBIIY GPBUBLCBHBHLERS. NHRY SPRRGs AT GEyATE S Ft BIVGHTARKYE " qr oup
S at tachephepddd MRl QifheRt nkdRs! deb S exhiipll! B2 PhieliPiEs. WRY 3380 11 any
5,175,296, 5,367.076; and 5,389,640; and the documents cited therein. Tertiary-butyl
20 carbazate is commercially available (for example, from Aldrich, Milwaukee, WI). Many
alternate carbazate reagents (for example, benzyl carbazate) may be prepared using known
synthetic methods.
In step (2) of Reaction Scheme I a carbazate compound of Formula IV is reduced
to provide a compound of Formula V. The reduction can be carried out using a
25 conventional heterogeneous hydrogenation catalyst such as platinum on carbon or
palladium on carbon. For some compounds of Formula IV, for example, compounds in
which R is halogen, a platinum catalyst is preferred. The reaction can be conveniently
carried out on a Parr apparatus in a suitable solvent such as toluene and/or isopropanol.
The product or a pharmaceutically acceptable salt thereof can be isolated by conventional
30 methods.
Other reduction processes may be used for the reduction in step (2). For example,

an aqueous solution of sodium dithionite can be added to a solution or suspension of the
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herein, each group or substituent is independently selected, whether
specifically stated or not. -39 WO 2004/080398 PCT/ US2004/ 006867 The
invention is inclusive of the conpounds described herein er eof
in any of tWé&t304H83%aceutically acceptable forns, incIud@QgUéégﬁé?%ﬁsuch as
di astereoners and enantioners, solvates, polynorphs, and the like. In
particular, if a compound is optically active, the invention specifically
i ncl udes each of the conmpound's enantionmers as 5 well as racenm c m xtures
of the enantpmBpengd of Bpepda Y ina syfableselveahpeh atahashpoisarreratolt BBe i nvent i on

Ao e aofecioPandlealibd ol BTG A HillRul, ol AL Gl Rffi, FofambiRte AN
4- chl oro-3-rt&nﬁ;rem|uuenol ine of Formula Ill is reacted vvith tert-butyl
carbazate or an tern carba rovid car oynd of
Formula IV. The ?ne @ﬁ%ﬁ%ﬂﬁgﬁw Exbosmrons Eﬁwwga df 1)5%9 Y&l PBazat e
to a sof uti Q@yl@;fah@e &‘Pﬂﬁﬂﬂﬁq{zg@((ﬁ@[ H}Jﬂtzacéd)hr'aﬂd ﬁaeﬁ ﬁh)%%@hfed%@ 'ch?vn&e Sigh as

anhydrous 15 “di chl'oronethane in"the presence of a base such
triethyl am mmdail'meammod pbRormada Né& Inypart (a)tthtamanl baltdetieagded 40 arselutﬁmef ®roduct

or a pharnaceutl abl e s Lt ;th

convent i onal*°WBY ?ﬁo %W%%l& S%lf'e c?ﬂ.ﬁ ﬁ"ﬁcgngr&elaa%%&&ng&webe
prepar ed usiphgerlca@fA basersubichd GietiBiddas, Tlﬁeﬁeacftﬁh X Béfineat ableduce®at ent ~Nos.
4, 689, 338; 5 175, 296; 5, 367,076; and 5, 389, 640; and the_docunents cited

t her ei n. Terttfm%ﬁrmufoy example 4 Eafa@feam'%ers gmneratieg) [y part G| the Pedpetef Pakanp| e,
from Ajgri CE? %\ﬂela{’éﬁ'ﬁlf Qﬁ§1c§fﬂ&110 swgﬁaxt @'béaﬁégﬁéeeof%%gézﬁér%ﬁ&gﬁ Ek{e%r&{u%{

exanpl e, carbaza usi'ng known %ods
In step (2) paft(nﬁemeﬂumﬂ ifbethans ih tlee presehazatercese mipthylaning oF oy laated vHMA | S
reduged rovide a conpound of Formula V. The reduction can be carried
out usi ng a HHHVEREYBRal het er ogeneous hydrogenati on catal yst such as

platinumon car bgnteﬁ{auva?'éte}ﬂcayear% SRt bT MacEAE SRR FoRAMESS MUl a
IV, for exanple, conpounds in "which Ris halogen,  a platinumcatal yst is

preferred. Tith s wdeniybnaodor becgovaleritentaly Suitable ¢®d\fatlﬂms torcarboRylic agipar at us
I A A A L T
met hods. O hekcte@siehthQ i WillGEEHEE theRYirddR 1 s@dtifuerit ih AR ofipdiifd bOFbnlaSTEP
(2). For ex%ré? le)?ample triethyl orthoformate will provide a compound where Ry, is hydrogen, and
triethyl orthovalerate will provide a compound where Ry, is butyl. The reaction can be run
in the absence of solvent or in an inert solvent such as anhydrous toluene. The reaction is
20 run with sufficient heating to drive off any alcohol or water formed as a byproduct of the
reaction. Optionally a catalyst such as pyridine hydrochloride can be included. The
product or a pharmaceutically acceptable salt thereof can be isolated by conventional
) methods.
In step (4) of Reaction Scheme 1, the tert-butoxycarbonyl or alternate oxycarbonyl
25 group 1s removed from a 1 H-imidazo compound of Formula VI by hydrolysis under acidic
conditions to provide a | H-imidazo[4,5-c]quinolin-1-amine of Formula VIIa or a salt (for
example, hydrochloride sait) thereof. For example, a compound of Formula VI is
dissolved in 1.5M HCl in ethanol and heated to reflux. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional methods.
30 In step (52) of Reaction Scheme 1, a 1 H-imidazo{4,5-c]quinolin-1-amine of
Formula VIla or a salt thereof is treated with a ketone, aldehyde, or corresponding ketal or

acetal thereof, under acidic conditions to provide a compound of Formula VIIL. For
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an aqueous solution of sodiumdithionite can be added to a solution or
suspension of the -40 WO 2004/080398 PCT/ US2004/ 006867 conpound of Fornmnul a
IV in a suitable solvent such as ethanol or isopropanol. The reaction can
be carri edwoutrosiso®ms el evated tenperature, for exanpl e aRCHEFIHNO06%7 at
anbient tenperature. In step (3) of Reaction Schenme | a conpound of Formula
Vis (i) reacted with an 5 acyl halide of Formula R2aC(O C or R2aC(O) Br
and then (ii) cyclized to provide a 1H im dazo conpound of Fornmula VI. In
part (i) tbanpiybkb@he beadded mddedution of tiedlydtdchloridé salt ofoopopowidof Fornul a Vv

in a suitaphl e so] yent such as. anhydrous dichl qr.onet hane in.the. presence of
2 base. suchoraula ViiEshy Fiiblres e Skbas fogrope] i eriente o anBdend
tenper at Ur gginf RF e ¥R ISOWIEW - X 8bcid e NEhel IRARR! ALK Rle, drtoRBédonding) the
product of part 10 (i) is heated in an alcoholic solvent in the presence of

a base. Foketehonnagiiad tharpaef, 15selgelied wath Ri pad Ri giopps that will proewleithe desiiedBla i n t he
presence of .excess {riethylam pe, or i.s . heated wth hanoli noni a.

Al ter Eat [ vseqbflt?l(m?ﬁélba eg)emgéa}%of)ﬁé 8%%“%‘%‘%‘8 Ioﬂ?m%?m%lgcé‘&di 0@051“ 8@%%‘%11%% of Formul a
V  with a eanpixytdtencasilidhroviden cegpoundiviitie RNeas Bopropil habbezeidetipdalent s to
carboxylic acid 15 include orthoesters and 1, 1-di al koxyal kyl al kanoates. The
car boxyl i cPa¥idg agpmpgaund wherpRi4 is berg]. cEheagadtipans pupawith suffipient hsadng @e t he

desi red R2a. i te | ( a anple, triethyl
ort hof or na@rééevué}? fheé%gé\}if%@%g%go%ﬂ%gﬁ)ﬁg&\ﬁ(%g%{@%hi g\{hy&}(@g{e?ﬁ(and triethyl

ort hoval er piaemudeuticgitycccepeatde exbinthearasittanibe iseidRRbby convemtydnal hbgodeact i on can

be r I n the absence solvent or_in an inert solv .such as anhydrous
Lol udle. ' The r ectsPaR PERSBRTR SerF st PTET Ot RRRRHAY IS R B { any

al cohol orp¥eideh LIRS A% 5 2] dMRSIRILGhi R coldpBund SBTInAn: DX TR P& cli¥n @ ,.
catal yst such as pyridine hydrochloride can"be included. The product or a

phar maceut ¢apdiel oprred swp b bdding sdivm hevobpdridedn alselutign ba eempyundor Fermilanal
nmet hods. | tep ((4),.0of . Reacti on he I e tert-butoxycarbgnyl or

o ternat e U5 LEPBafbIeSouERE et AnrEiBuien. TS ReElon RS 88 un o
Formul a Vi t&tpeﬁﬁﬁé.oﬂ‘ué%t%dm@h ph&inticeuticNaickhtabie shlotHRFV caEbdisolated by

| H i m dazo[4,5-c]Jquinolin-l-amne of Formula Vila or a salt (for exanple,

hydr déhl or fuwertigug) mefhedeof . For exanpl e, a conpound of Fornula VI is

i ssol ved 10 L S FLORRD PRiBRSenler AW oo The sHrggl. £ 2

pharmaceutically acce ereotr can be isola ent i onal
met hods. 3fmine of Feym(ls&)Tackn Be &retted witBahetone land a borohydride under acidic
| Himi daz OLo4ﬁd15tio(1:1]s (t:]ou}i)rrc])g}die ra]l_llJH_r—i’j}lr‘lrljdgllzeo[g,fs-c]quinolin—1—amine compound of Formula [Xa.
For example, the hydrochloride salt of a 1 H-imidazo[4,5-c]quinolin-1-amine of Formula
20 V1Ia, dissolved in a suitable solvent such as 1,2-dichloroethane, can be treated with a
ketone and sodium triacetoxyborohydride at room temperature. The product or a
phammaceutically acceptable salt thereof can be isolated by conventional methods.
In step (7) of Reaction Scheme I, a 1H-imidazo[4,5-c]quinolin-1-amine compound

of Formula IXa is oxidized to provide an N-oxide of Formula Xa using a conventional

ro
Lh

oxidizing agent that is capable of forming N-oxides. The reaction is carried out by treating
a solution of a compound of Formula IXa in a suitable solvent such as chloroform or
dichloromethane with 3-chloroperoxybenzoic acid at ambient temperature. The product or
a pharmaceutically acceptable salt thereof can be isolated by conventional methods.

In step (8) of Reaction Scheme I, an N-oxide of Formula Xa is aminated to provide
30 a 1H-imidazo[4,5-c]quinoline-1,4-diamine of the Formula la, which is a subgenus of
compounds of the Formulas 1, I-1, I-2, and I-3. The reaction is carried out in two parts. In

part (i) a compound of Formula Xa is reacted with an acylating agent. Suitable acylating

- 42 .



Formula VIla or a salt thereof is treated with a ketone, al dehyde, or
correspondi ng ketal or acetal thereof, under acidic conditions to provide a
conmpound of Forrmula VIII. For -41 WD 2004/ 080398 PCT/ US2004/ 006867 exanpl e,
aketone is MHAEHPW3IB sol uti on of the hydrochl oride salt BFTVESESHYEIA of
Formula VIla in a suitable solvent such as isopropanol in the presence of an
acid or acid resin, for exanple, DONEX Wh0-Xl acid resin. The ketone,

al dehyde, or corresponding ketal or acetal thereof, is selected with R and
R, ; groups ageats nglufle gkl prierylshldonid sherdss -, Bengensselianybehorids, a

acet one wi | FoPBRYaRE cbide R A ERTRRY, Sioldh M B i Bhas AT .

will provi (igisdeaamdoineh whessofRh aniisatigngmlt. STitedls fahiigNagetsitdludd t h
sufficient heating to, drive off the water fornmed as a byproduct of the

reaction. TREMMREJEE: indhe ProygHapmemm hydiokide land SRmeumsalts (Stgher eof can be
i sol at by %ﬁﬁﬁ- i a
conpou%g of @orrm abz{}/?ﬁat‘{’rg re ucégﬁfnl gﬁn%%%\” @gﬁfph&%ﬁg&b'oﬁh%m{& can

1H i mi dazo[ #¢ Barcpdjontrigl disselvizgd erenmomyp ofi Rdmofla Kermaubwiab)XzsolvEhesuckast i on  can

be carried qut, b din odi um bor ohydri.de t.0 a.sol uti of conmpound of

For mil & vt Rlchjopomabie, e anPbai e dSia i S e Bet adle Ponct | on can
be run at agdiigRbulfdn§NREsRicU e pldRcPSRMBImAkutfcalP AECREBIH daGahdr¥oraeg 88t abl e
salt thereof can be isolated by 15 conventional nethods. Alternatively, in

step (5b) ofisoRéetcusingreogrendionallmethodsH- i ni dazo[ 4, 5-c] qui nolin-1- anine of
Formul g, Vil a can ,be tr. it 0 a a h Ldeunder aci.dj c
condi tfoons to pr o‘ﬁ‘\t;tl‘3 él{igéﬁ’ ’Ie-tgel: Xn\%lgghz%[ézsifp gf)q%]iﬁg% ?Iﬁﬁ%&%%gﬁé%c@ pOLN” %?ed
Formul a | Xaout feqiientiAypfitBouttifidatingdheploladtiofl heaidatioh tadprovide a 1H-

1H i m dazo[ 4, 5-c] gui nolin-1-amine of Formula 20 Vila, dissolved in a
sui tabl e solEREoldgeglayigolinesL.4ridiamipe pkthe fpgnule b, Ipstep (Saetier hedH-a ket one

and sodi um tri X A L4 : :

phar maceut i té’gﬂagﬁg’gc‘ﬁ%@%g?gﬁ‘% ﬁneéogggbfcan qu i séFg?%Hﬁ%eg%gg%gﬂlgﬁvéﬁal

met hods. | n 3sthéporpeidxybeniReaatid andeSciaden ktep §7), the aminating and acylating agents

| Himdazo[ 4, 5- inolin-l-amne conpou f Fornula | Xa is oxjdized to
provi d& an ﬁi%%ﬂﬁ}a‘g&’o © ESFIN NYIC 38 he &g‘oﬁgeeWPﬁ‘b%F a'fgalg}ﬁcﬁ‘ft?f‘hﬁ agent
that is capabécptable Ja@riEréds cbh BXisdRfed uEhR dofvdtibR nicthddd! ri ed out by treating
a solution of a conmpound of Formula I Xa in a suitable solvent such as

chl oroform or dichl oronet hane with 3-chl or oper oxybenzoi c acid at anbi ent
tenperature. The product or a pharmaceutically acceptable salt thereof can
be isolated by conventional nmethods. In step (8) of Reaction Schene I, an
N-oxi de of Forrmula Xa is am nated to provide
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30 a 1Him dazo[4,5-c]quinoline-Il,4-diamne of the Fornula la, which is a
subgenus of conpounds of the Fornmulas |,1-1, 1-2, and 1-3. The reaction is
carried out in two parts. In part (i) a conpound of Fornula Xa is reacted
w th an agyhaldog@epgent. Suitable acylating -42 WO 2004080368 /106867
PCT/ US2004/ 006867 agents include al kyl- or arylsulfonyl chorides (e.g.,
benzenesul fonyl choride, nethanesul fonyl choride, and p-tol uenesul fonyl
chloride). In part (ii) the product of part (i) is reacted with an excess
of an am nating agent. Suitable gE.peH Nhem@gnts include ammonia (e.g. in
the form of ammoni um hydroxi de) and ammonium salts (e.g., 5 anmmoni um
car bonat e, annnniudipicarbonate, amfhni um phosphate). The yeaction can be
carried out by ais:ucying”a co ~Qf Fornulg Xa imnasglitzabl e sol vent
such as dichlprofret hane, "addi ni um hydroxt+de tio the sol ution, and
t hen addi ng g ugnesul f ony orngile. The produc a Whar maceutical ly
accept abl e s& thereof can b sqippt eg \usi ng conved onﬁﬂafé ds. 10
Al ternativel y,”the oxidation step‘m7) nd the arngpation step (8) can
be carried (@t ggequentially W' hgut Dsolating the product & the oxidation
to provide a 1H imdazo[4,5-c]quinoline-Il,4-diamne of the Fornula la. In
step (7), after the 1H i dazo[4, 5-c]quinolin-1-am ne c¢¥pound of Formul a
| Xa i s consuned by reaction with 3-chloroperoxybenzoic gcid as described in
step (7), the am nating and acyl ating agents 15 are added to the reaction
m xture as inystepN8). The product .or @ pharmaceutical ceptabl e salt
t hereof can béd i dol azysi&g)conwﬁﬁF o) *ﬂ%th? s. -48 WD ﬁ 04180398

R O+ _

iy

PCTI US20041Q NReact | sm—Seheneil .~ O (1) NN o- (2)
N1 Z C NH i Ny HRWO HNUO- ), MY (R WY (HB‘TQ\X‘AVO\/_
1(3) 2 (R)n O i .v

v R ®h Ve vi
l(ﬁ) (51:)/

NN O N N°S
p— N
! N Rea ) l N\>_R23 ®) l / N>—- Roa
| 1 |
HN HN HN
\R13 \R1a ®R) \R1a
R R
(Rhn IXa Rl Xa " la
5 Compounds of the invention can be prepared according to Reaction Scheme II

wherein R, R1, Ry, and n are as defined above.

In step (1) of Reaction Scheme 1I, a 15-imidazo compound of Formaula V1 is
oxidized to provide an N-oxide of Formula XI using the method of step (7) in Reaction
Scheme I. The product or a pharmaceutically acceptable salt thereof can be isolated by

10 conventional methods.

In step (2) of Reaction Scheme II, an N-oxide of Formula XI is aminated using the
method of step (8) in Reaction Scheme I to provide a 4-amino compound of the Formula
XMMa. The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.



N N11 N-R- (5a) NN-R2. (4) NN-Ra 11 NR,j NI-12 HNO-| (R VIl R
(R" Vila (R, VI O NH ff NO NN N>-R2a (7) NN>-R2a (8 N N~R2a N-- R
N~R1 H\-Rto lato (R"™ Na (Rn Xa (R, la 5 Conpounds of the invention
can be prepav@noyesssdi ng to Reaction Scheme 11 wherei n FETROME86 g N
are as defined above. In step (1) of Reaction Schene Il, a |IHimdazo
conpound of Fornmula VI is oxidized to provide an N oxide of Formula Xl
using the nmethod of step (7) in Reaction Schenme |I. The product or a

phar maceut i cal | y ingtee(3) abReactioh Schéney Bohe tranbiexsicathonyieet dbprmate®@xyoabenyt i onal

met hods. In step (2) of -Reacjion Schene |1,.an N gxi of Formul.a . XL _l

am nat ed usigﬁ‘ﬂlptlﬁ en}or‘r’%‘ﬁ FfSH]ab 'mé]fjg’pco(ng’)ou? 0%&3??%‘%@%&?&’ gIt %n}gllh 9i°é%tc§a
4-anm no conNpoLA®Readtiohehéae I mrovidk b H-ikli@azp[ 48 dljuir@ling | phakmaeeiftFogabth y
acceptabl e salt thereof can be isolated using conventional nethods. -44 WO
2004/ 080398 Herpussdbdorrremple. hydrochiene salt) herepk sbhe RIAdUSERBAR |1, the

tert-but oxy - O | i rnoma 4-am no
Compourt of LRk eRy RokFaRR LA BeERtaibiolHEPUP b BRI Rt °
Scheme Ito provi destep ) bfRetmrioh Scltened i Hdirhidezd[4.4-d p@ind - hi-diEmiineiba

Xilla or a It (f exanpl e,. hydrochl orjde salt) thereqf The product or a 5
phar maceut i é’F‘P&}lSQ&é{ébgtt eé“%%ﬁg E?tﬂ’é%é@feﬂ@&norﬂ@ F%DE{%&@@OEEBM%W%I

met hods. | n \gineRnd Metho®bf RGAGHI MR BRG] S hbne 1% provide a compound of Formula |

1H i mi dazo[ 4, 5-c]quinoline-1,4-diamne of Fornula Xilla'is treated with a

ket one, al defivde Theketons, rislshyded Phgpriespandingrketad et adetal Hered] is selagbhyith e
T A NN, TS L ST RO
sel ect ed wi td)quRiolindQ Afidmiic coppdufid of Madinul 1b| TRE erddie: drhepidashdeatcally
substituent in a 1Himdazo[4, 5, .
: acceptable salt thereof can be isolated by conventional methods.
In step (5) of Reaction Scheme I, a compound of Formula XIVa is reduced to
provide a 1H-imidazo[4,5-c]quinolin-1-amine compound of Formula Ib using the method
15 of step (6) in Reaction Scheme I. The product or a pharmaceutically acceptable salt
thereof can be isolated by conventional methods,
Alternattvely, in step (4b) of Reaction Scheme II, a 1 H-imidazo[4,5-c]quinoline-
I,4-diamine of Formula XTIIia can be treated with a ketone and a borohydride using the
method of step (5b) of Reaction Scheme I to provide a 1H-imidazo[4,5-c]quinolin-1-
20 amine compound of Formula Ib, which is a subgenus of compounds of the Formulas I, I-1,

[-2, and I-3. The product or a pharmaceutically acceptable salt thereof can be isolated by

conveniional methods.
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c]quinoline- 1,4-diam ne conpound of Formula |b. The product or a

phar maceutically acceptable salt thereof can be isolated by conventi onal

nmet hods. In step (5) of Reaction Schene |1, a conpound of Fornmula XlVa is
reduced twomés¥oxde a 1H-i m dazo[ 4, 5-c] qui nol i n-1| - am necaorsendedsset For nul a
| b using the nethod 15 of step (6) in Reaction Scheme |I. The product or a
phar maceutical ly acceptable salt thereof can be isolated by conventi onal

nmet hods. Alternatively, in step (4b) of Reaction Schene IIl, a

| Hi m dazo[ 4, 5-c] qui nol i ne- 1, 4- glea#ioR®cRdménr mnul a Xl la can be treated with
a ketone and a borohydride using the nmethod of step (5b) of Reaction Schene
Ito provide a 1Him dazo[ 4, 5-c]qui-nolin-1 20 am ne conpoujré of Fornula Ib,

which is a Rus of corrpoundsoof\]+ NFormulas 1, 1-1y -ﬁgs_gnd 1-3. The
product or @ pHardmerytical)ly accefit alil e)saR4 thdPeof can be DsoRated by
conventio tNods. -45-W5-2004 30398 PCT[ US20047 006 Reacti on Schene
Il NH2 O NHN.__ - (1) N~R2s HNN_/O HNO~ | NS~ (R"
VI 10 (R I IIO\ﬂ/()n X Iale I [3) NHf NHZ N W\ -Rall(4a) N N~R2a

"NxrN / AA>R2a N HNN

Kikja {~ (5) (4b) N
o

i i/ N RRRNPR (Fn XIVa R (R

NH,

N
NN (42) N STy
—— R
¢
Ny R, NH,

(R)n XIVa Ri (R)n Xllia {
(8)

N
I \>—R23
N

HN
\R1

®h

Compounds of the invention can be prepared according to Reaction Scheme IIT
wherein R, Ry’, Ria, Rz, and n are as defined above.
5 In step (1) of Reaction Scheme I, a 4-chloro-3-nitroquinoline of Formula HI is
reacted with a hydrazino compound of Formula XVa to provide a compound of Formula
XVI. The reaction can be carried out by adding the hydrazino compound of Formula XVa
to a solution of a compound of Formula [l in a suitable solvent such as anhydrous
dichloromethane in the presence of a base such as tricthylamine. The reaction can be run
10 at ambient temperature. The product or a pharmaceutically acceptable salt thereof can be
isolated by conventional methods. Many hydrazino compounds of Formula XVa are
commercially available; others can be readily prepared using known synthetic methods.
In step (2) of Reaction Scheme IIl, a compound of Fornnila X V1 is reduced to
provide a compound of Formula XVII using the methods of step (2) in Reaction Scheme I.
15 The product or a pharmaceutically acceptable salt thereof can be isolated by conventional

methods.
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Rl (R" |b Conpounds of the invention can be prepared according to Reaction

Schene Il wherein RR R', Ria, RRa, and n are as defined above. 5 In step
(1) of Reaction Schene |11, a 4-chloro-3-nitroquinoline of Fornula%};l is
reacted wi t VG208Y0898%i ne conpound of Formula XVa to provi deVSS08HYEWAd of

Formula XVI. The reaction can be carried out by adding the hydrazino
conpound of Fornmula XVa to a solution of a conmpound of Fornula IIl in a
sui tabl e sol vent_such as_anhydrous dichloromethane in the presence of a

base such as triBt¥gn @hPhReackar Selare o compoysd of dormda £V 1hissyelized usme
tenperature gxem&fs o Ht%#) gﬂrin %ﬁg%}ﬁ%n REHL | £ rbVideE ﬁ%&lﬂ@iz%gﬁ.ar—lc quiddBhaef can

be isolated by convent al s. Many “hydrazi no conp und}s of Formul a
XVa are coamarcbaipbyndnfdidrailadXbotThe pwdocvoiistp (i 4distybyliestepdd) efsi ng known

synt hetic thods., In ste 2) of Reactipn Scheme.l}l, canpaund. of Formul a
X s+ edubetrion Schitath i bE ket iR Al R IPIRA 1o S FGE A hods. o
step (2) in Reaction Schene I. 15 The prqduad or a pharmaceutically
acceptabl e salt thereof can be isol ated.b nventional rmethods. -46 WO
2004/ 080398 PCT/ US2004/ 006867 In st
compound of formula XVII is cyclize
Reaction Schene Ito provide a 1Him o[ 4! 5-c]quinolin-1- am ne conpound of
Forrmul a | Xb. The product of step (i esgriped in step (3) of Reaction
Scherme 4) can be isolated to provi d&®a cdypolittd of the foll owing fonnula: H
NN 1 a NH N_éR)a pl , Rta In. part (ii) the Eroduct of part (i) can be
refluxed i nlspat Gbithe poduct af ptiGhcaaderefilured en suitablgsolventesyieh astobenpyr theli ne

e be i ool Sreserth S BURGHEbyBbaoR R TIRBRALEF phai SRR SelBlabelEr o1 1 |
a 1H; i m daz diefedd ca] brisolaled byl coavantiend thettaxdpound of Fornula | Xb is oxidi zed

to provide an N-oxide of Forrmlaﬁ(ush_[ngth,e_ L i
In step (4) of Reaction Scheme 111, a 1 4-imidazo[4,5-c]quinolin-1-amine

3) of rReaction Scheme I, a
Tk Ne”met hods of step (3) in

10 compound of Fonmula IXb is oxidized to provide an N-oxide of Formula X using the
method of step (7) in Reaction Scheme I. The product or a pharmaceutically acceptable
salt thereof can be isolated by conventional methods.

In step (5) of Reaction Scheme I, an N-oxide of Formula X is aminated using the
method of step (8) in Reaction Scheme I to provide a 1 H-imidazo[4,5-¢c]quinoline-1,4-

15 diamine of the Formula Ic, which is a subgenus of compounds of the Formulas I, 1-1, 1-2,
and I-3. The preduct or a pharmaceutically acceptable salt thereof can be isolated using
conventional methods.

Alternatively, the oxidation of step (4) and the amination of step (5) can be carried
‘ out sequentially without isolating the product of the oxidation to provide a 1H-

20 imidazo[4,5-c]quinoline-1,4-diamine of the Formuia Ic. In step (4), after the 1H-
imidazo[4,5-c]quinolin-1-amine compound of Formula [Xb is consumed by reaction with
3-chloroperoxybenzoic acid as described in step (4), the aminating and acylating agents
are added to the reaction mixture as in step (5). The product or a pharmaceutically
acceptable salt thereof can be isolated using conventional methods.

25
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met hod of step (7) in Reaction Schene |I. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional nethods. In step
(5) of Reaction Schene II1l, an N-oxide of Formula X is am nated using the
met hod of wad mp4/¢s8398i N Reacti on Schene Ito provide a PCT/US2004/006867

1Hi m dazo[ 4, 5-c] quinoline-1,4 15 diam ne of the Formula le, which is a
subgenus of conpounds of the Fornulas I, -1, 1-2, and 1-3. The product or
a pharmaceutically acceptable salt thereof can be isolated using
conventional nethods. Alternati vBeyctiohl$ehan¢ Ohti on of step (4) and the

am nation of step (5) can be carried out sequentially w thout isolating the
product of the oxidation to provide a 1H 20

i m dazo[ 4, 5- c] qui ol i ne-1, 4-di ani ne of the Forgula le. In step (4), after

the I'H imdazg[4,5-c]quinolin- I -am ne oun of Formul a 1 N, Consuned
by reaction M % S’Dchl oroper,e)’ benzpi c as Cdescrl bed N 3tep?(4), the
of

acy] at i fig *‘&ﬂe“ri‘ﬂ are—acde he re t|on as in step
t a phar mace 1 cal | y n be
convent i ona¥Varet hods. 004/ 08039 004/ 006867

React i on s(g?ems 11 00 NNO /Ra (11R)1,\| N- M\le | (R),H ZN—N 'm Cl R1,
NH 12) NH Wa N/ / N(Rn (Rn Rl, Rlax¢(R'n Rl' R a IIIXVPKVI XVIT 1(3)
NH2 1Y NNONNNNI}--R NR2a E (5) | / Ra (4) N2a NR (ESN(R)n R1
to (Rn RL. to (R RL, Rla Ic X IXb
NH,
NN N,
d \>—R2a >—R23
| } :
N N
/ \R1a /,\R1
(R)n R1l R1 @
Ic
5 Compounds of the invention can be prepared according to Reaction Scheme IV

wherein R, Ry, R; and n are as defined above.
In step (1) of Reaction Scheme 1V, a 2,4-dichloro-3-nitroquinoline of Formula
XVIII is reacted with rert-butyl carbazate or an alternate carbazate to provide a carbazate
compound of Formula XIX. The reaction can be carried out by adding fert-butyl carbazate
10 or an alternate carbazate to a solution of a 2,4-dichloro-3-nitroquinoline of Formula XVIII
in a suitable solvent such as anhydrous dichloromethane in the presence of a base such as
triethylamine. The reaction can be run at ambient temperature. The product or a
pharmaceutically acceptable salt thereof can be isolated by conventional methods. Many
quinolines of Formaula XVIII are known or can be prepared using known synthetic
15 methods (see for example, Andre et al., U.S. Patent No. 4,988,815 and references cited
therein).
In step (2) of Reaction Scheme IV, a carbazate compound of Formula XIX is
reduced to provide a 2-chloroquinolin-3-amine of Formula XX using the method of step
(2) in Reaction Scheme 1. The product or a pharmaceutically acceptable salt thereof can
20 be isolated by conventional methods.
In step (3) of Reaction Scheme IV, a 2-chloroquinolin-3-amine of Formula XX is
reacted with an acyl halide of formula R;C(O)Cl or R;C(O)Br, or a carboxylic acid or
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5 Conmpounds of the invention can be prepared according to Reaction Schene |V
wherein R Rl, R2 and n are as defined above. In step (1) of Reaction Schene
IV, a 2,4-dichloro-3-nitroquinoline of Formula XVIII is g

tert- butyI WA WAYWO¥8or an alternate carbazate to provi deﬁ(‘gﬁggz(ra 4g\£fgx%
conmpound of Fornmula Xl X. The reaction can be carried out by adding
tert-butyl carbazate 10 or an alternate car bazate to a solution of a.

2, 4-di chl oro-3-ni troqui noli ne of Formula XVII i.n a suitable soI vent such

as anhydr ousquivaent dresend: wangthe methods pf gepide %?aca%&g@r%%tﬁ pgovide a 4-
triethylam The duct
or 5 Dhar mogeis | IFAEAU RARN AR otinfhia 200, THe BRI B LRI B
convent i onalselac&tdmdhthals/latrpyowdpmth@di&slred;R@ﬁubﬁmmlmthacwpd)undaroéFknmlmXéﬁ. can be

prepared usi own synthetic.15 netho Andre et al .,
0 & Pat ent "R PrOANG S SBRSaT L ARE LT b Bareof FUTR ) Y SPREF o
Reacti on SchemggdtV, a carbazate conpound of Formula XIX is reduced to

provide a 2-chloroquinolin-3-am ne of Formula XX using the nethod of step
(2) in Reaction Britem@) pf Rewndiop Sebkae 1o theteptbatyreabenyd af plfermateept abl e sal t

h f 20..b
Lo eof | Can oS B8PS AN SRR A 5 BT ERkpyct Lon
hal i de of f orusigRR2GMhTof siep RYGCE Reltion Schan€RolRewlt & 4atidoqr- - 48 WO

2004/ 080398 PCT/ U820041006867 equi val ent_t hereof, using _the nethods of step
(3) in Reactlm&az%éﬁeci}wn?lal bregvines Eormula dhX1h pee salt theseahz Bhaspsdeqt gt nol i ne of
For mul g flﬂgj: i | that it
provi des thé’ esl gg%yéchg[g@?tsﬂteﬁ{emﬁgwg\é%I%%%%E%F&@gﬁ%@

product or a phaifmﬂqe(ﬂa) oﬁRba;phanSdpﬁmﬂlVea§adhior®ﬂéf~nmﬁam415kr§qmmﬂinal-ed by
conventi onal

: ho s ste f Rea t he
tert-but oxy@ﬁ}“beo orgpia roﬁélsétghﬁg&?g IWI ”E'fl‘él?‘ﬁﬁj\‘?e%f froma

4-chl oro-| H&%@@Mﬁékéaﬂﬁéb%ﬂﬁh@hsﬁﬂﬂ@h@? (%bfnéadmntéaﬁeﬂ@mod of step
(4) of Reaction Schene Ito provi de a 4-chl or o-

i m dazo[ 4, 5-redads aesimpeund g ﬂ@nda XEdHmiba kot aldehydes af ¢orrdsponsirg kev er
pr Oduc:ll Onalacétol[t Qrarfm% fét 68 J(hé%) Etﬁlg%é?}:h%fa\lvtglc]};lrggfd%%& s1recli)ﬁ I sol ated by

conven on

4-chloro-| Hsubsu@l&zmi[nzh, zﬁcmbﬂylmﬂdazbw Sat]‘qﬂilﬁolﬁf 1-ffiedcanpeihl o Foidmaal t
thereof is treated with a ketaone, al dehyde, or corresponding ketal or

acet al usi ngXhe TPeRERIvSE ot @WP@?&)“W{“YRE%?@E@WHE@FF&R; cpp e Tolaied by

conventional methods.
In step (6) of Reaction Scheme IV, a compound of Formula XXII1 is reduced using
20 the method of step (6) in Reaction Scheme I to provide a 4-chloro-1H-imidazol4,5-
c]quinolin-1-amine compound of Formula XXTVa. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional methods.
1 Alternatively, in step (5b) of Reaction Scheme IV, a 4-chloro-1H-imidazo[4,5-
cJquinolin-1-amine of Formula XXII can be treated with a ketone and a borohydride using
25 the method of step (5b) in Reaction Scheme I to provide a 4-chloro-~1 H-imidazo{4,5-
c]quinolin-1-amine compound of Formula XXTVa. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional methods.
In step (7) of Reaction Scheme 1V, a 4-chloro-1H-imidazo[4,5-c]quinolin-1-amine
of Formula XXIVa is amninated fo provide a 1 H-imidazo[4,5-c]quinoline-1,4-diamine of
30 Formuia Id, which is a subgenus of compounds of the Formuias 1, I-1, I-2, and I-3. The
reaction is carried out by heating (e.g., 125-175°C) a compound of Formula XXIVa under

pressure in a sealed reactor in the presence of a solution of ammonia in an alkanol. The
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provi de a conmpound of Formula XXIH The ketone, al dehyde, or correspondi ng
ketal or 15 acetal thereof, is selected with R and R;; groups that w |l
provide the desired R, substituent in a

4- chl or o- | WO wddesasp4, 5- c] qui nol i n-1 -am ne conpound of PFTHUI2EVIGEVa. The
product or a pharmaceutically acceptable salt thereof can be isolated by
conventional nethods. In step (6) of Reaction Schene |V, a conpound of
Formula XXIIl is reduced using 20 the nethod of step (6) in Reaction Schene
|to provi deoduct echplarmatduticatiykzejt41s saltthengp hainibe-idolated weeng eomyeontivohabf

Formul a XXl Va. . The product or a pharmaceutically acceptable salt thereof
can be isdl'g ‘313 by conventional nethods. Alternatively, in step (5b) of
Reaction Schene |V, a 4-chloro-IHimdazo[4,5- c]quinolin-I|-amne of Formula
XXI'l can be treated with a ketone_and a borohydride using 25 the method of
step (5b) in Reaction Scheme Ito %@WP@I@GEEMPJX’N oro-| Himdazo[ 4,5

c] qui nol i n- I-am §rrpound of For (S XXl Va. The prodygt or a

phar maceuti cal | y cgeptabl e salt jthereof can be isol atled IQM conventi onal

met hods. In steg Nod,- React i onySeheliey 1V, a () N
4-chloro-1 Him daz In-Jl-am ne of "Fofmula_ >
provide a 1Hi e-MH4-di am ne of @
a subgenus of ounds of the '- MUK b 1, 1- 2, Sapd 1HN, ﬂ;(i/reactlon is
carried out by heayjng (e.g., Hé;SC) a ¢onpound @&, E@(rrru | Va under
pressure in a &eale reactor int résence of a soluti 0 arrrmnla in an
al kanol . The 49 WO 2004/080398 PCT/ U82004/ 006867 produ E?Q

pharmaceutically acceptable salt thereof can be isol ated i ng conventi onal
met hods. Reactiop Schene IVCI 0 C 0C NH NO (1) NWNO (2) 2 NH CI

| NHHNOHNIr (I?\}n XVIIT (Rn X |p(R)nXXO | (3) ql a 11 {
R, _(5a) | \>—Rn @
Z N
]
HN._ O
\rrﬁ/

(R}, XXl R. XXH

o Rh a1 ©
(6) (Sb)/

N = N R, N x

7

(7) . / N
R), XXIVa

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

Va is amnated to
Foltul a, 1d, which is

——

wherein R, Ry, R; and n are as defined above.
In step (1) of Reaction Scheme V, a 4-chloro-1H-imidazo[4,5-¢]quinoline of
10 Formula XXI is aminated, using the method of step (7) in Reaction Scheme IV, to provide
a 4-arnino compound of the Formula XII. The product or a pharmaceutically acceptable
salt thereof can be isolated by conventional methods.
In step (2) of Reaction Scheme V, the fert-butoxycarbonyl or alternate oxycarbonyl
group is removed from a 4-amino compound of the Formula XII using the method of step

15 (4) of Reaction Scheme I to provide a 1H-imidazo[4,5-c]quinoline-1,4-diamine of
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Cl \ NN/ NR2 (5a) N/ NR2 (4) "}-R M /RI/ NHZ/ N2 (Rn XXIll R HN
Y OY (Rn XXIl j(6) (5b) (Rn XXI O C NH2 NNN N> R (7)) n\>--R2 /
HWR HN'R (Rn XXIVa (R " 1d 1 Conpounds of the invention can be prepared
accor di ng t WORSAESVE Schene V wherein R Rl, R2 and n a’?‘ér’%%wb‘é(ﬁﬁ?zd
above. In step (1) of Reaction Schene V, a

4-chloro-1 Himdazo[4,5-c]quinoline of 10 Formula XXI is am nated, using the
met hod of step (7) in Reaction Schene |V, to provide a 4-am no conpound of
t he For nul aFxiniula X opa edltihereof. Hhapradush orupharmbésptioadbyeqsceibtde saltthereeher eof

can be isol at 'b$/1 tcg v%ntiEOﬁal ne#r})%ds. In step (2) of Reaction Schene V,
the tert-butBxYCETDS 9?’ orvs ?%arlﬁ% % 8‘xycar bonyl group is renoved from a

4-am no conpoundupdted (3e) HOR SRdtidn BéHemésV,ngl A-figidaRI RS d1@linsliRP1 ,4-8fntidd oOf
Reaction Schene Ito provide a 1H i m dazo[ 4, 5-c] qiw nol i ne-1, 4-di am ne of -50
VO 2004/ 080F98AeKiilspasd} hewabis treatseiiihn Sateneorldebysls) ar qopresneping Fee!l 9 oduct
or a pharnma [ : 50
convent onal e ERERLASRTHRHEEEF Rnerlo B Ahbul of

1H i m dazo[ #pbau} UV ndhe Retofie, ldbhadg, necafespdrdinyg Kegal Xt hdetadnthaecfak elbdted eof i s

Lhe. mot hod oYk @t K6 oot TRL A PONSHARRIT bt DISUE s 155 dSHBERHAI ST For il a

XIV. The keyc?ﬁﬁﬁnﬁ%ﬁ%%%ine%nfp@ﬁﬁ@mﬂ}l}mk%abm%cﬁﬁ%tp@lhnﬁ%e%ﬁfahy is

selected w Rii groups that w provi de the desire :

subst i t uent apgeptbleldait thesenf opmb&isolajadiiyrvohvanéional sneaicilsi ne conpound of Fornul a
| sol at B4 by convEhRAR! REEROBSeR DY ¥k STaR Pl EpPma i R ReniBe ™, o
conpound of tikometibRoPdSH (63 if Reke6oal Sttsdnied to provide a 1 H-imidazo[4,5-c]quinoline-1,4-
) diamine compound of Formula Id, which is a subgenus of compounds of the Formulas I, I-
1,1-2, and I-3. The product or a pharmaceutically acceptable salt thereof can be isolated
by conventional methods.
15 Alternatively, in step (3b) of Reaction Scheme V, a 1 H-imidazo[4,5-c]quinoline-
1,4-diamine of Formula XIII or a salt thereof can be treated with a ketone and a
borohydride using the method of step (5b) in Reaction Scheme I to provide a 1H-
imidazo[4,5-c]quinoline-1,4-diamine compound of Formula Id. The product or a

pharmaceutically acceptable salt thereof can be isolated by conventional methods.
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the nethod of step (6) in Reaction Schene Ito provide a

1H i m dazo[ 4, 5-c] qui nol i ne-1, 4- di am ne conpound of Fornula Id, which is a '
subgenus of conpounds of the Fornmulas I, |- 1,1-2, and 1-3. The product or a
phar maceutwe adoligssesept abl e salt thereof can be i sol at e@CTHB20¢ME6R | onal

met hods. 15 Alternatively, in step (3b) of Reaction Schene V, a

| Him dazo[ 4, 5-c]quinoline- 1,4-diamne of Fornmula Xl Il or a salt thereof
can be treated with a ketone and a borohydride using the nethod of step
(5b) in Reaction Scherme Ito provigg&ciodskheme V

i m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne conpound of Fornula Id. The product or a
phar maceutical ly acceptable salt thereof can be isolated by conventi onal

met hods. 20 -51 WQ,2004/ 080398 PCT/ U82004/ 006867 Reaction Scheme V CI NHZ
NH2 N--RZ (1) N RZ (2) NN NR N, NB: HNYO- HNUO- | ,N|_|\IHZ (R" XXI O(R™"
XIl O (RN X1l N(3 3 NHZ NHg, B HN,, N>- R2 (4 NI\I>--R2NNle I
/I R I (R" I1d (R R25 Gdnpou lds f\>t-h€2|n\(eht| | %—-Q be prepared
according to Re onISchema Vi é 2 . ar® as defined
above. In step ¥ nSc B 3m|trqu|noI|ne of
Formula WA i) react h a hy rﬁéhno onpound of rrrul\l 2 XV, using the
met hod of step (1) XX§n eactl on S&Fﬁe 1119 to provi(? axgenpound of Fornul a
XXV. The product or a (3b) _~ "

(3a)
NH,

5 Compounds of the invention can also be prepared according to Reaction Scheme
VI wherein R, R;’, Ry, Rz and n are as defined above.
In step (1) of Reaction Scheme V1, a 2,4-dichloro-3-nitroquinoline of Formula
XVIII is reacted with a hydrazino compound of Formula XV, using the method of step (1)
in Reaction Scheme I11, to provide a compound of Formula XXV. The product or a

10 pharmaceutically acceptable salt thereof can be tsolated by conventional methods.

In step (2) of Reaction Scheme VI, a compound of Formula XXV is reduced using
the method of step (2) in Reaction Scheme I to provide a compound of Formula XXVI.
The product or a pharmaceutically acceptable salt thereof can be isolated by conventionat
methods.

15 In step (3) of Reaction Scheme VI, a compound of Formula XXV1I is reacted with
an acyl halide of formula R,C(O)C1 or RyC(O)Br, or a carboxylic acid or equivalent
thereof using the methods of step (3) in Reaction Scheme I to provide a 4-chioro-1H-
imidazof4,5-c]quinolin-1-amine compound of Formula XXIV. The carboxylic acid or
equivalent is selected such that it provides the desired R, substituent in a compound of

20 Formula XXIV. The product or a pharmaceutically acceptable salt thereof can be isolated

by conventional methods.
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10 pharmaceutically acceptable salt thereof can be isolated by conventional
nmet hods. In step (2) of Reaction Schenme VI, a conpound of Formula XX\T is
reduced using the nmethod of step (2) in Reaction Schene Ito provide a
conpound of WriP839%8XVI. The product or a pharnaceut i caP¢VUg7@&’é?%%I e salt
t hereof can be isolated by conventional nethods. 15 In step (3) of Reaction
Schene VI, a conpound of Fornmula XXVI is reacted with an acyl halide of
formul a RZC(O)CI or RC(OBr, or a carboxylic acid or equival ent thereof
usi ng the net hod@s@ﬁp@b ef)Rw)wm ActlrawcY ), erd- @mﬂeﬂéﬂm@azm‘bﬁnchﬁurwlm-lcﬁnmo | H

i m dazo[ 4, 5 Fo c acid
or equival enr%l&i 8%?111% suc hggﬁﬁ}%{égs] S%fgél\}/q réglsh”)?ﬂf%%})e@ ?-r[‘lg a&@ Eﬁg{l{l % uent
in a conpothoJ}Broﬁﬁe RAEMthidaz6kd, S/«c]d[llilﬁJlméQMhmﬁre of Fphadla e edtidtcialal y
acceptabl e salt thereof can bhe isol ated chonventl onal _net hods. -52 WO

2004/ 080398 Stemussicoarowss 6f thefergulapl, dA) 1-gs anddab t Theprafdustata vi | a
4- chl | H |V
ari nat e us PRl b A Bl Bl ATNRE LOMTROUPGorRndl %{Wsa%r ovi de

IH—|mdazo[4 5 c] qui noli ne-1, 4- d| am ne of Forrrula le, which is a subgenus
of conmpounds of the Fornulas I, #@% g é 3. The product or a 5

phar maceuti cal |y acceptable salt tREFE0RSEATH¥E! i sol at ed by conventi onal

met hods. Reaction &chene VI CI 0. G 0 C N®Os /R (1) 61 N&(2) NNHZ |
/| + HZN-NT C \R NH L NH/ XV N (Rn ( *'_RL (Rn R Riyy XV 1|

ZE’

XXV XXVI ~(3) AN N ®)HP,/ Cl I/ @ N \R1L
(3) | P + H,N—N &, ZN f\{
Cl NgRo NH I}IH
XV ! N N
/N /
! (R), (R, R R, (R, R, R,
Xvil XXV XX
(3)
NH, cl
NN N
i \>—R _ NN
= N 2 (4) P N>— Ro
N N
@ e [ R
" le ! (R Ry 1
XXV
10 Compounds of the invention can be prepared according to Reaction Scheme VII

wherein R, Ry, Ro,, R4, 1, and Y are as defined above, and X, is C;_y alkylene.
In step (1) of Reaction Scheme VII, a 1 H-imidazo[4,5-c]quinolin-1-amine of
Formula VIIa or a salt thereof is treated with a ketal or acetal, containing a protected
amino group, using the method of step (5a) of Reaction Scheme I to provide a compound
15 of Formula XXVII. The product or a pharmaceutically acceptable salt thereof can be
isolated by conventional methods.
The amino ketal or acetal is selected with R;' and X groups that will provide the
desired R,' and X groups in a 1H-imidazo[4,5-c]quinolin-1,4-diamine of Formula XXX,
XXX, or XXX, which are subgenera of compounds of the Formulas I, I-1, 1.2, and I-3.
20 For example, tert-butyl (3,3-diethoxypropyl)carbamate will provide a compound where R;'

is hydrogen and X is ethylene. The amino group of an amino ketal or acetal can be
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\' (RN R (Rn Rl" R1 e 1 XXV 10 Conpounds of the invention can be
prepared according to Reaction Schenme VII wherein R Rl', Rya, R4, n, 'and Y
are as defined above, and X. is Cl1-20 alkylene. In step (1) of Reaction
Schene VI lywoaodddsbisgdazo[ 4, 5-c] quinolin-1-amne of For marausvbdsmosss7 a sal t
thereof is treated with a ketal or acetal, containing a protected am no
group, using the nethod of step (5a) of Reaction Schene Ito provide a
conmpound 15 of Formula XXVII. The product or a pharnaceutically acceptable

salt there | ,S,C | ) efal or
acetal is gxfglteg%tﬁ éﬁ&v& ’Jte’r?o‘JR“?f}’Sg?\‘?X‘%qg’%ﬁglgé’?ﬂgé’xﬁbpﬁgf%ﬁ%?%mﬁg red R
and X gr ougpsinosS,xditHoxpproparahy bb reaktpd withl divert-butytidiaaibneatoin Fenitablea XXX,

XXX, or XXX | i ch are, subge .of conpounds. the Fornmul.as |, -1,
o ant 130kvens i T B R S 4 B A R e oM vt & i 1
provi de a gﬁgﬂ{ggﬂﬂem@@p%ﬁqjcarbhﬁm@ydrogen and X is ethylene. The am no group
of an am no ketal or acetal can be -53 WD 2004/ 080398 PCT/ US2004/ 006867

protedted with kstepr®) eflRwsembeieme Vidra compaindphiEqramudai&dibismgducgd oup.  For
exanpl e, 1- .amno- - gi 8 ' ' [tr.butyl
d?(cgf bonat & hg?nseﬁllot%aqg :Seb Q%\@%ﬁ%&:ﬁ%&gg E)Fo eéf?ﬁlﬁ%%?gﬂg%ﬁf},cpw 1F"lrﬂnut Ke

presence oKXviilewhichana adgeimuspifevigenrdde bf the Doiugkia IX. The product or a
(3, 3-di et hoxypropyl )carbamate. 5 In ste of Reaction Scheme VII, a

A 2
conpound oPhdmgasRticAtiagpeptable salithersat oo dp 51%3}¥9¢eb}h%¥lﬁﬁ‘ﬁl%ﬁl wedpds6) in

Reacti on Schemey) By 9k A8+ &[’gaféu@ﬂ LA b Brori M o k '

subgenus of c%o%%&éf%%héﬁﬁgrw a I%éo?ﬁ)g g%logla%t orkzbiwlg{r}agﬁg%g%ﬁ cally
acceptlabl epwaide anMerxadd oBomintn XXOX atiad teymatbol/efstdpdiiain RedchiodSchehre Ist ep ( 3)
of Reaction, Sch Vi1, a conpound of For a |1l .ig oxidized o .10

bt ovi de. anthE BIRGG obp PEUTHERLIOY e-GRebig sHhbeeal fpedolaBlhy by nfichabact f on
Schene |. mEhRdproduct or a pharmaceutically acceptable salt thereof can be
i sol ated by conventional nethods. In step (4) of Reaction Schenme VII, an

N- oxi de of = For niil sep)h of Reaction Sehean Vilsindyroxide ofbFomada X13% is gmimyed n
Reaction Sﬁﬂ&gﬁxe lxﬁe?hc%o%&eﬂ‘%ﬁnl ﬁ&bﬂ&:ﬂ%@% % provide a 1 H-imidazo[4,5-

15 c]quinoline-1,4-diamine of the Formula XXX, which is a subgenus of compounds of the
Formulas 1, I-1, I-2, and 1-3. The product or a pharmaceutically acceptable salt thereof can
be isolated using conventional methods.

In step (5) of Reaction Scheme V1, a the tert-butoxycarbonyl or alternate
oxycarbony! group is removed from a 1H-imidazo{4,5-c]quinoline-1,4-diamine of the

20 Formula XXX using the method of step (4) of Reaction Scheme [ to provide a 1H-
imidazo[4,5-c]quinoline-1,4-diamine of the Formula XXXI, which is a subgenus of
compounds of the Formulas I, I-1, 1-2, and I-3. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional methods.

In step (6) of Reaction Scheme VII, a 1/4-imidazo{4,5-clquinoline-1,4-diamine of

25 the Formula XXXI is converted to a 1 H-imidazo[4,5-c]quinoline-1,4-diamine of Formula
XXXTI using conventional methods. For example, a 1/H-imidazo[4,5-c]quinoline-1,4-
diamine of the Formula XXXI can react with an acid chloride of Formula R4C(O)Cl to
provide a compound of Formula XXXII in which Y is -C(O)-. In addition, a 1H-
imidazo{4,5-c]quinoline-1,4-diamine of the Formula XXXI can react with sulfonyl

30 chioride of Formula R4S(0);Cl or a sulfonic anhydride of Formula (R4S(0),)20 to provide
a compound of Formula XXXII in which Y is -S(0O),~. Numerous acid chiorides of
Formula R4C(O)C], sulfonyl chlorides of Formula R4S(0);Cl, and sulfonic anhydrides of
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15 clqui noline-1,4-diamne of the Formula XXX, which is a subgenus of
conpounds of the Fornmulas I,1-1, 1-2, and 1-3. The product or a
pharmaceutically acceptable salt thereof can be isolated SI n nt i onal
met hods. | n @ +8%f Reaction Scheme VII, a the tert-bl H}&g’&"g"&%‘%
alternate oxycarbonyl group is renoved froma

1H i m dazo[ 4, 5-c]quinoline-1,4-diamne of the 20 Fornmula X z using the

met hod of step (4) of Reaction Schene | to provide a 1H
i m dazo[ 4, 5-FoquiarfBIS(B%):0 are gpamerséalbfavaiiabls ofte @nmﬁadﬂﬁmquslsﬁlgsubgenus

O COMPOUN YRl BB 1hp o i oty PG Sl i

phar maceut i ca e Sa can conventi onal

met hods. | n chlogide bﬁFoxﬁﬁulfRﬁC{ﬁ)@D stﬁﬁh@fhﬂﬂbﬂide of&ormula R4S(0):Cl, or sulfonic
| Himdazo[ 4, 5-c] quinoline

i ne of 25.the Fornul is. converted
L reT o abuiiter Bt ichn B Ta Aapak NN it [l asatkpr e
convent s onal; mfaﬂﬁﬁlesof thOF oA RKKI 2fd 4 Bhdeth ?{&héth?taﬁ-hﬂéﬁh’&%itﬁ!ﬂe koidentdi am ne

of the Formula XXXl can react wth an acid ch ide of Formula RAC(O)CL to
provi de a conpoandhiabfoFor diohlaroxéiiahe,ion apdtomitrily The re@ftOp-can bacadidid pillont, a 1H

i m dazo[ 4, 5-c].qui noline-1,4-dia of the Fornul a n react with
sul fonyl[ 30 q?ﬂtit%e("ﬁ ﬁ@Fﬁ{ﬂ%‘@F@g{“@){FﬁPe&w& saeht ?Séi??& ’gﬁ%’fﬂﬁ’i‘ﬁé’rof For mul a
(R4S( O 2) 20 fy c@ﬁ(ﬁ(ﬂﬁy a@ceﬁﬁﬁﬁ%hﬁ@ﬁle&fof Bl 1?@&%&13%&%%11% bbh !151{}1 ?ﬁeﬂﬁ)d? S(O 2-.

Nunmer ous aci'd chlorides of  Fornul a , | ori des of Fornul a
R4S(0O) 2Cl1, and sdﬂrbmﬁommlydimﬁswwe Y54 Q@v}}lﬁﬁﬁﬂaaﬁ)mh%ﬁé U9200UR006867

F I R4 0 . pt il

pr cpar 88 st Mge RV E st REbreeorRLbY e e L AiBer B o ARl e b G,
carried out Jr¢hemgnnt XK 8ihdsociHatdsiof Bomiuli RyNEEA0 RN S iscehif R0
chloride of Fornmula R4AS(0)2Cl, or sulfonic anhydride of For rruI a (R4S(O 2) 20

to a cool ed Komyla RN=6FOuare compreerial by ayaitabds; Gtherrotanrpe Tepdily prepiagsdiusengof t he
Formul a XXXi laxﬁc lsgxruﬂé‘t?c SHGE. %eEédcﬁsFX{naﬁ‘% &%v erﬂllyz gﬁeﬁ%‘?bg%c};gg pe Such as

chl orof orm onethane, or acetoni lon C carried

out at anbii@myaltmr@eﬁ@trmtaﬁ{m_catoa m}eambluaah ofSlIfHafrﬁdasz Sdppi$in® C. The
product or Pﬁgr ma,ceutl cally acceptable salt thereof ca é@ol at ed usi ng
conventlPonal tRypRsot thy By X Ir‘r‘EuF‘é“l solvehich aydic 0“&‘ JIENERI) -, in

which R7 i's Fihroftpsl. Me kSictidPeADedtiied St ﬁlﬁﬁﬁﬁent epﬁmgro?gﬁa[ﬁ@) :Qﬁfblélﬁac'“ ng
a 1Himdazo[4,5-c]quinoline-I,4-diamne of the F rmula XXXI wit

i socyanat es tefpéiatumisugh Ré AI2C= Mlerrfaltmtﬂy,cnmmmmjl afiBdremloX X XFonmbé treszcN:C-O
are conmercial |y avail abl e; the r ead] ar.ed_.ysin known
Synthet o mePHbRI R SRt Pl s at Ereated) “ERRRF ekt Bad ng
the R4N(Rg)-C(O)Cl1 to provide a compound of Formula XXXII, where Y is -C(S)-N(Ry)-, in

20 which Ry, is as defined above. The product or pharmaceutically acceptable salt thereof

can be isolated using conventional methods.
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i socyanate of Fornmula RAN=C=O to a cool ed solution of a

| Him dazo[4,5-c]quinoline 15 1,4-diamne of the Fornmula XXXI in a suitable
sol vent such as dichl oronmet hane or chloroform The reaction can be carried
out at anbygnhedRsegrature or at a sub-anbient tenper atPrTaISMEIM06E70 C.

Al ternatively, a conpound of Fornula XXXI can be treated with a

t hi oi socyanate of Formula RAN=C=S, or a carbanoyl chloride of Fornula
RAN(R9)-C(O C to provide a corrpound of Formula XXXIl, where Y is
-C(S)-N(R9)-, in 20 which R9, is @gs, $&gglea‘hpve The product or

phar maceut i cal |y acceptable salt there can be isol ated using conventi onal
met hods. -55 WO NM)80398 PCT/ U 06867 Reaction Scheme VII N ON /
>-Rea (t) N/ >]Rp WRyu-NO O J| N 2\)[—HF)23 "H (R)n Vita xxvu RL ON N (2
NN \-Ra \R2 O‘{3)/ - O(R) OY (%R O XXIX R XXVIII

(4) NH2 NH2 ~ (5) N\ -I\Nﬁ], X. - NUOY HNY Xa- NH2
(Rn a1 (RASxg R XX R ( f " NAl /{\3R7a N
T XXVl R1
O+ % N N
WA | | >R
| Dami = 2a
oo ® e x-H_o
H e .
HN__ x,—N._0 T Y
N Y o L
(R), ' n 1
XXIX R XXVl
"
NH, N,
NN
R N
L~ ,;1>—_ 2 (5) | >R,
H
HN_ - X, ~N oﬁ/ |
a HN___ X,—NH
G \'R/ T & D
X< "ot Ry
'1(6)
NH,
P ‘>—R¢a
\
HN N X, "N-Y—R,
(Rl R
XXX M

Compounds of the invention can be prepared according to Reaction Scheme VIII
5 where n is as defined above; each R 1s independently selected from the group consisting
of hydroxy, alkyl, and alkoxy; and R, and Ry, are a subset of R; and R», respectively, as
defined above, which do not include those groups that one skilled in the art would
recognize as being susceptible to reduction under the acidic hydrogenation conditions in
step (1). These susceptible groups include, for example, alkenyl, alkynyl, and aryl groups, -

10 and groups bearing nitro substituents.
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/ HNXa-HY-R4 (RnYnR, XXXI Conpounds of the invention can be
prepared according to Reaction Schene VIII 5 where n is as defined above;
each Rc is independently selected fromthe group consistin of hydroxy,

al kyl , and arznoyoseassd Rib and R2b are a subset of Rl andPGOUSHRLWEIST| vel y,
as defined above, which do not include those groups that one skilled in the
art would recognize as being susceptible to reduction under the acidic

hydr ogenati on conditions in step (1). These susceptible groups include, for
exanpl e, al kenyl In stk yNwif ReartdnachémgVilpsl H-ididazojd, S glgupdirbéamimgpini tro

bstituents, -56 20041080398 PCTI 04/ 006867 . .| 1). React i
Sehene Wi 11 FomnaR SrahZl 1 BOTEh Pk AL o e R e iolingh iR ced 1 o
provi de a 6,0f Fmiuth Bl RhH 1Ox dubdpbdtks dRgahgbud £41HE PeItlas?d afd 181, Tfe Fornul a

Ila, which is a subgenus of conpounds of the Fornulas Il and 11-1. The
reacti on canedstion esnteavcarenigntynapicdpubly suspensingyaaisplyingra ehmposnd phg a
conpoungd of Fornmul a ki in trifluoroacetic hd,.. addi J i de,
and hy dgrj oge r?gjfrll lﬁla‘ rﬂdlrrll gnélpu%ljr? acetgf rz%{:)lg 1)"}?%1 l(r}% 9 gétlrﬁli}lgﬁ@gyéh&’ %dﬁdg{%béto CaR %fe(
carried out afiosphblalof had@aaémt Tis:. reddion paroshikriedaiut & pPPar apeeithd. CEld pfoduct
acceptabl e salt thereof can be jsol ated using caonventional nethods.

Reacti on ScHEa@hymacenyqalixperepighlysplt fierod can g irglpfed ysing conveptpengl metheds.) |
\Rlb \R16 (Rc)n R1I' (Rc)n R11 10 If Ila Conpounds of the invention may be
prepared according to Reaction Schenme | X where RA. Rl, R', R2, and n is as
defi ned above; and each R is indeRemtionSthenal Rl . Steps (1) through (4)
may be carried out as d?\liicri bed in U S Patent No. 5,§E§2,784 and 15
docunents cited therein.] Bn step (1) the am no group ¢f?2a conpound of

Formula XXXI'I1 may bey \t ed to provide a conpoug "Eor rrRuI a XXXI\'/. The
reacti on may be | R 1 |
§ y A 2b (1) = 2b
N
/N\Rﬂn / Ry
(RC)n R1‘ (Rc)n R1'
i lla
10

Compounds of the invention may be prepared according to Reaction Scheme IX
where R4, Ry, Ri', Ry, and n is as defined above; and each R, is independently alkyl. Steps
(1) through (4) may be carried out as described in U.S. Patent No. 5,352,784 and
15 documents cited therein. In step (1) the amino group of a compound of Formula XXXIII
may be acylated to provide a compound of Formula XXXJV. The reaction may be
conveniently carried out by reacting a compound of Formula XXXIII with an alkyl
malonyl chloride in the presence of a base such as triethylamine in a suitable solvent such
as methylene chloride. The product or a pharmaceutically acceptable salt thereof may be
20 isolated using conventional methods. Certain compounds of Formula XXXIII are
commercially available and others can be prepared as described in U.S. Patent No.
5,352,784 and documents cited therein. Alkyl malonyl chlorides are known, some of
which are conimercially available, and others can be made my known methods.
In step (2) of Reaction Scheme IX, a compound of Formula XXXIV may be
25 cyclized to provide a compound of Formula XXXV. The reaction may be conveniently
carried out by adding a solution of a compound of Formula XXXIV in a suitable solvent
such as THF to a suspension of sodium hydride (or other base capable of removing a

malonyl methylene proton) in a suitable solvent such as THF. The reaction may be run at
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conveniently carried out by reacting a conpound of Fornmula XXXIII with an
alkyl malonyl chloride in the presence of a base such as triethylanine in a
sui tabl e sol vent such as nethylene chloride. The product or a

phar maceutyweabhdosamgept abl e salt thereof may be 20 i sol atEUUSIOMY6867
conventional nethods. Certain conpounds of Fornmula XXXIIl are commercially
avai |l abl e and others can be prepared as described in U S Patent No.
5,352,784 and docunents cited therein. A kyl malonyl chlorides are known,

some of W gévaiiaq rﬁﬁém@fecmlémm Iéahé@hhﬁten?ﬁwat@ﬁeh%égﬁﬁﬁcb&a{mde my known
met hods. In steﬁl c;{n&jof React i onﬁScherre I X ound of Fornmula XXXV may

be 25 cycl p@anaqe@u wresptablewiibereef refy hroﬁcrlmeéuwnwn@wéa@quﬁ maybe

conveniently r % E Formul a
XXXI'V in a sui tcjgb é%sj) ?Horgg&t as %#%d“g‘ﬁs"g?f‘)g‘%@?on 0 qﬂagfab I'um hydri de
(or other ﬂmﬁy@ﬂmﬂbﬁ&aﬂiomﬂo@m&d‘: avingptind WE Fbynhela &YX U1 OTHe redictian

sui tabl e sol vent such as THE The reactjon may be run at -57 WD 2004/ 080398

PCT/ U32004M80 Beerriedert by sonyeadiond mydhods, fop cxdngle. by copbaning a corapoyngd of
t enper at ur form e REKQANAH afbeid, sl @ iﬂ%ﬁ&lﬁ drfcaalc & &@9@&% BHuoIt geof may
ods n step (3 eact

be isol ated using conventi onal on Scheme I X, a
conpound oﬁeﬁdamhwlgmemwabmethwldrol yzed and decar boxyl ated to provide a

conmpound of For The_r,eact.i.on carri conventi onal
et hods. 1or el Bl SHRGCANCD B O FRORHA PR an aci 4.

such as hygiaehkdprosidaaicdm Fwaﬁdmfmﬁmramm PriRdesdtionBYay t&ahslat ed using
conventional nethods. In s of Reaction Schene | X, "a conpound of

For mi0a Xxaader merﬂmahm:ramwnﬂmom,@wu@ by heahpody mmmurﬂdxfﬁanaulxxxw | . The

di
Cuch s by Keang g SR nit S A BeFAN SO R ol SR BRCR 1 Ve

aci d, pref godidtyr & phamacdutiesily sicepralsie edlt therof shay bb &solapsdehintd codiertional
pharmaceutical |y acceptable salt thereof may be isol ated using conventional
met hods. IW‘@P@% (5) of Reaction Schene |X, a conpound of Fornula XXXVI| may

be 15 chl ori najefhst(9) A 0M4cHE Scheme IX, d of F XXX VI may be
2,4-dichloro-3-nit ( ,6,7,8-tet reaeydrgaﬁrlnﬁ%ulnl r?e (())Pmll—‘lgrrm X%(VI I'l1. The

r eactlison mebjioiretaldp prcs'utie(mi 4b1)!cldmrn¥il-mlmg$ @78 getpitydcbgoinokioe nﬂanm@(XVI | with
A T O A T e e T L
optional | yXixnieivit &tconﬁsmlbnaa%hmrﬁiaﬁ%g@gem&e ) iphBEpHfus(dVEN o Rde, rﬂlﬁbﬁml ene
chloride, with heating (e.g., at the
chloride, phosgene, oxalyl chlonde or phosphorus pentachloride), optionally in solvent
such as N, N-dimethylformamide (DMF) or methylene chioride, with heating (e.g., at the
20 reflux temperature). The product or a pharmaceutically acceptabie salt thereof may be
1solated from the reaction mixture using conventional methods.
In step (6) of Reaction Scheme IX, a 2,4-dichloro-3-niiro-5,6,7,8-
tetrahydroquinoline of Formula XXXVIII may be reacted with a hydrazino compound of
Formula XV (H;N-N(R;"WR,), using the method of step (1) in Reaction Scheme I, to
25 provide a compound of Formula XXXIX. The product or a pharmaceutically acceptable
salt thereof may be isolated by conventional methods.
In step (7) of Reaction Scheme IX, a compound of Formula XXXIX may be
reduced using the method of step (2) in Reaction Scheme I to provide a compound of
Formula XI.. The product or a pharmaceutically acceptable salt thereof may be isolated
30 by conventional methods.
In step (8) of Reaction Scheme IX, a compound of Formuia XL may be reacted

with an acyl halide of formula R,C(O)Cl or R,C(O)Br, or a carboxylic acid or equivalent
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20 reflux. tenperature). The product or a pharmaceutically acceptable salt
thereof nay be isolated fromthe reaction m xture using conventi onal

nmet hods. In step (6) of Reaction Scheme I X, a 2,4-dichloro-3-nitro-5,6, 7, 8-
t et r ahydr oquW@ 2080388 Fornul a XXXVI 11 may be reacted w t RCHURY#8$890
compound of Formula XV (H2ZN-N(R1')(R1), using the nethod of step (1) in
Reaction Schenme |11, to 25 provide a conpound of Formula XJOCI X. The product
or a pharmaceutically acceptable salt thereof may be isol ated by

convent i onaltharetfusidg thel methodspof 6Ep (3f inReadionichGuh biveprpide a dcdiproulddt of

For mul a XXXI. X. e . reduced using th hod . R ion
Scheme 1 Lo PP S RURRE R D SFcRbRAr 5 B8 cafoghl K5t

phar maceut i eghivyeai8McRlctted 8hdh thiXat polidedhe esited ®,atieditus ilby caapuuadt i onal
met hods. In step (8) of Reaction Schenme | X, a conmpound of Formula XL may be
reacted wi tohFam %i«lrl-h"élflﬁm%d‘%ﬁ of %PW&C@RQ@@@)&@G%PIWWWE mgy by
carboxyiic i i - 58 WD 2004/ 080398 PCT/ US2004/ 006867 t her eof
usi ng the mqﬁ%%@%@gklggh?%etﬁé%acti on Schenme Ito provide a 4-chloro-1H
i m dazo[ 4, 5- c] quilmstep (B} lof Rradtien Soheaw i ack-chikaoll-anidhia]{4,Fhdquaclietyhiice aci d

or equival ent may, he sele d such that it ovi des, t desired R2
subst it uent CPWPQ‘“@O‘?@(S’UHHI&S{;{% ey ngted F%‘n‘%ifﬁl St F?e@r(?gm eac“‘m.
phar maceut i crhénfe BE ELRLARE & lﬁﬁh{idézf&ﬁi,%quuﬂfﬁﬁﬂél,5—di§xﬁirﬁto@§l?oﬁﬁulﬁqml.e@hé onal
nmet hods. In step (9) of Reaction Schenme IX, a

4- chl or o- | Hpredugbere] pheBnaseufiday st eeptablersiali éherend mpy lpa dscditedby pemvendionial may be
am nat %*I usi nfgh('g e nethod of step (7) in Reaction Schene IV to provide a
IH i m dazo[tﬁ‘l -clquinolnie-1,4-diamne of Formula Il1-1. The product or a
pharmaceutically acceptable salt thereof may be isolated by conventional 10
met hods. -59 WD 2004/ 080398 PCT/ US2004/ 006867 Reaction Schene | X O O COZR2
NHZ 1 HNICH2CO2Ra HN ~jy'-OH / COZRa ~) COZRa (2) (RA). XXXII1 (RA). XXXIV
(RAA N XXXV O (3)r O
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Cl NOZNZ \ | (5 H\ I (4 C OHOH (RA)n (RA (RAN XXXVIII11 XXXVII
XXXV C -iy O NMZ O NNR 11 NHNH>\ Z N/ R RN (RAnR (RAn Re
(RN R 11 R XXXIX XL XLI 1(9) V NHZ N>-RZ i N (RANn RL' R 11-1 5 For

sone enbodigshlmsozsPnpounds of the invention are prepar @dTASROMONEEG t O
Reacti on Schene X, wherein RR R a, R2a, and 1 are as defined above; Hal is

chl oro, bronpb, or iodo; R3a is -Z'-Rd'e -Z'-X-R4'> -72'-X -Y
-X-R5', ; wherein R4, Y, X, and Rv' are as defi ned above;

-7

-R4' >or

and Z' is

a bond. In step (1) of Reactl on Sﬁé’h‘%{[@% <hl or o- 3-ni t roqui nol i ne of
car azate

Formula XLIV is 10 converted to
nmet hod described in step (1) of

of Formul a XLV acco

rding to the

-60 WD 2004/ 080398 PCT/ §S2004/ 006867

Reaction Schene |. Conpounds of Fornula XLIV can be read Iy egefgared usi ng
known synthetic routesyHsee for exanmae, ~dd,So,Fat ent S.

338

2
(Gerster), 5,367,076 ), &) 331 53 00k et 6, 451, 810
(Coleman et al.), 6,5 5(%%? Ré’ 369’ OH
R
R sexsa Rao v ( “)“ XXXV
(3) o
N
OH
Ran
T XXXVl " XXXV XXXV
(6)
cl al
o
N/‘ NO, o N/‘ NH, (AN
X . (8} N»—R
I'?IH . NH = . ‘ N>—_ 2
AN N N
' R / R / AN
(RA) R1 1 (RA)n R1' 1 (RA)n R1' ]
XXXIX XL XL
(@)
y
NH,
N/ N
S I \>_'“R2
"
AN
) Ry Ry

10

For some embodiments, compounds of the invention are prepared according to

Reaction Scheme X, wherein R, Ry,, Ry, and 1 are as defined above; Hal is chloro, bromo,

oriodo; Ry, is -Z-Ry', -Z'-X"“Ry', -Z-X-Y'-Ry, or -Z'-X'-Rs"; wherein R¢', Y', X', and R5'

are as defined above; and Z' is a bond.
In step (1) of Reaction Scheme X, a 4-chloro-3-nitroquinoline of Formula XLIV is

converted to a carbazate of Formula XLV according to the method described in step (1) of
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and the docunents cited therein. 5 In steps (2) and (3) of Reaction Schene
X, a nitro-substituted quinoline of Formula XLV is first reduced to an

am no-substituted quinoline of Fornmula XLVI, which is then to a
1H i m dazoqWhBH9RE3%8f Fornmula XLVII. Steps (2) and (3) O#CTlﬂééﬁé{/@ﬁ%’Scherre
X can be carried out as described for steps (2) and (3) of Reaction Schene
. In step (4) of Reaction Schene X, the tert-butoxycarbonyl group of a 1H
10 i m dazoqui noline of Formula XLVII is hydrolyzed under acidic conditions
to provide éleadﬂdniﬂmhcia«zb[@qrap@]nﬂabﬁﬁd:ﬁmda XBH pan ofrepbhnprepearsd wdingknawn

Carri od- out “RunaiSEREReR 1of cafuple, U BRowd Fal SRRty SRR Y

1H-i m dazo[ 4Gers&})eRADE3N(Crodts d1al. 06,450,800 (@oldthhibetia$ ) t)®n 483 Cesdkedt 419 a 15
| Hi m dazo[ 4, 5 clquinolin-l-amne of Fornula I Xc using either a. two-step

procedure agnddisipaumentseitsddshersid) and (6) of Reaction Scheme X or a one-step

proceduse as sho sécle l(??%rﬁp(g ISof%:tiglgséﬁ%e%k%ﬂ%%ﬁ@s@iﬂhédgﬂu ‘M(}'cﬁ"}?o ul

conmpound of Formu can be carried ou escri
steps (5a) asioVv (sﬁ‘jrsn‘édﬁedm amwamiBoksabwitited quindirepf Foapyladidv], k&hi(rhnethen

al dehyde, or corres ket al cet e c wth R and
R : 20 gr oupdSHRERo orteotior Faenite AT “Sabne? bl oF Boaplion

1H-i m dazo[ &chesfid ﬁlﬂaﬁ'% batild of SR GREP HARpO{2) BRA @lcﬁﬁeﬁlonsgcﬁgméﬁb) of
Reaction Schenme X can be carried out as described for step (5b) of Reaction

Schenme |. In stepssyi4)anBei@iondichimad thorersbitenecaryonyl group of a 144-

1H i m zo[45c ui nol i el - am f . For mul fir oxj dized to an
N oxi bt rairerdiaglReof Fomtite REnabis aifiolpafondst «olicopiligh  pee Rl &
I Him daZO[ 4, A 1Biiae] N8l iinolindt-ainBi¥i 0T o @hulr YIIBLr & gx,ma@auﬁdm Scépibhoanus of
t he ¢onpounds of the Fornulas 1, 1-1, 1-2, and 1- St eps&g A and (8) of

&

React i on SCHB?FEO SEhe eactien s apRyeREgycamicd orasgsanbed Hester Beadioflescri bed
in steps (7)g §8) of Reaction Schenme I. Step (9) of Reaction Schene X
can be carri e ut” using known pal |l adium 30 catal yzed coupling reactions
such as Suzuki cdihpllHq'midﬁIo[&l ﬁe]cpmunihimgnmSQﬁEgmﬂikfﬂbis&mplcbm@rteamlat he

For mul 01 g UHuPgEEd SR OB APENLIA Lh O BUEE P avBrs AFRTA S, -
por ot ¢ aci dﬂ‘é‘l’?X*%%f?qé%@%@éﬁ%?%?‘%??‘?&%“& ot e RheRhn of 2
i m dazo[ 4, 5-g$rfdbhdlitierteo-step-pdocednienis wiicha cempeunt of Hormulg Ydgk nuisolefed Feanmul as
| and I-1, be carried out as described in steps (5a) and (6} of Reaction Scheme 1. In step (5a), the
ketone, aldehyde, or corresponding ketal or acetal thereof, is selected with R; and R
20 groups that will provide the desired Ry, substituent in a 1 H-imidazo[4,5-cjquinolin-1-
amine compound of Formula IXc. Step (5b) of Reaction Scheme X can be carried out as
described for step (5b) of Reaction Scheme L
] In steps (7) and (8) of Reaction Scheme X, a 1H-imidazo[4,5-c]quinolin-1-amine
of Formula IXe is first oxidized to an N-oxide of Formula Xb, which is then aminated to
25 provide a 1H-imidazo[4,5-c]quinoline-1,4-diamine of Formula Ig, which is a subgenus of
the compounds of the Formulas 1, I-1, I-2, and I-3. Steps (7) and (8) of Reaction Scheme
X can be carried out according to the procedures described in steps (7) and (8) of Reaction
Scheme 1.
Step (9) of Reaction Scheme X can be carried out using known palladium-
30 catalyzed coupling reactions such as Suzuki coupling, Stille coupling, Sonogashira
coupling, and the Heck reaction. For example, a 1 H-imidazo[4,5-c]quinoline-1,4-diamine

of Formula Ig undergoes Suzuki coupling with a boronic acid of Formula R3,-B(OH),, an
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wherein RBa is -Z2'-R4', -Z-X-R4'", -Z-X-Y-R4'", or -Z-X-R5'; -Z is a
bond; -X - is alkenylene, arylene, or 5 heteroaryl ene optionally terninated
by arylene or heteroarylene; and Rd, Y, and Rs' are as defined above. The
coupl i ng we® mayeso®d out by conbining a conpound of For MROCBEUS290R6$67 a

boronic acid or an ester or anhydride thereof in the presence of palladium
(I'l') acetate, triphenylphosphine, and a base such as sodi um carbonate in a
sui tabl e sol vent such as n- propanol. The reaction can be carried out at an

el evat ed b@yAAGEHYIRL, (08 aBorontDacldeEar of FOrmNIARE LBEO-AlKDRiopraditiean 0f- For mul a
R3a B( OH) 2, anhxdrl des thereof, .and _boronic acid esters of_ Formula

R3a- B( o aPR‘QP%Oi Arcdaurshngr let-diamjneidiorapiad; 1 bog pehesnesef Hosmplas §ap 1 Lor epar ed
usi ng kno%?%gﬂﬁggstg net hods. See, for exanple, Li, W et al, J. Og.

Chen. 02). The product of Formula -1 b or a

phar rraceutZééHmy —;B.‘dé’e‘mlhqbloe -Bal'tRs'; - Hes ebbnd; ak'- beaﬂcamlmeﬁytcﬁe,ormnventi onal
met hqds. %5 The Heck _.reaction ca als be used i ste r’r{“Rén actlon

Sche deryimaer iR ¢ o hetergacy opg i o R o
-Z'-X - Y déthed abdve. ITheoRPIN is cafried b&tﬁﬂéﬁﬁﬂﬂﬂlﬁ@@c ?bxﬁﬂ@if'%nh@l%fﬂ?ﬂﬁﬁﬁd by
arylene or heteroarylene; and R4’ Y' are as detined above he Heck

reaction aboz@amrac@opr@mesu@yorcanhrsﬂmdﬁgth@reqhmtm mampmo%palbﬂml fblacetate,
1, 4-di am pe d}h@édg sﬁ#ﬁh@ anf vgag% ut%hgx ?&eﬁl i carﬁ&lhrté’fn o] gle%gﬁzexﬁtf sulfghepoaryl ene

20 compoun Vi ny S e° or eroarylene conpounds

such as 2prophmul) mﬁmaﬂcﬂnﬁm cad-béicape i ﬁianelevaﬂad téinpﬂrﬁtuier(wgl <$0nle)ﬂ°©gr e
commercially avail able; _others can b&gﬁrepar ed by known net hods.. The

reactd on WW@HTO@ME}CWSQFPFE'&E )zc%%ihﬁ‘il%dhftrﬁéf and boronic acid
| Him daz Q%é's of F%r%ﬂéﬁ‘l sl ﬂ%@%rﬂﬁfe&fxalr ()@r??gantﬂ%ereé(dlf}w ¢

substi t ut conpoun sence acetate
tri phenyl ptepsphusieg &notwu syrREetmnmdnlmodso Byd: [fdsmqampieeLl AN detal, aeg. Aiieh:. ,as

triethyla e solven acetonitri.le or tol

Fenot 1 on G i saly At ot spauih Sbr ety artibieaanlgo 20
under an u{&@g&cﬁ{mgagf%ﬂ%ydgﬂ@mﬁ&mmdgr pharmaceutical ly acceptabl e salt
t hereof can be isol ated uSing conventional nethods. Conpounds of Fornula

| -1 bl5 wher ei n RBaledk regetioxt capalso be usedt mxtEPW}crizReacﬁcm Scihgma?xsiprbmdé and - X -
i s al kenyl ene ti m.nat.ed b l.ene 0 y be
c& unﬁ opﬁc%'m%u gl%, erel ﬁ gﬁ% IJC:; %tﬁép?il)c{) r%/d r‘%

reduced t 6 p DV ae conp RN t'érm nat ed

by aryl eng alldnyleag ep@@fanymmalfﬁrbyaxﬂﬁﬁé@ h@@mﬁﬁammﬂ@rﬁdm"%as s a
2- (pyridin-3- ylaget hyl gro -62_ WO 2004/ 080398 PCT/ US2003/ 006867 may be
prepar ed ApiRiagoYRankier eckﬁéa"l“@%lt?d’@ﬂbqﬁi Qb Ry peupdie @ Idimgdazalg.shy dr ogenat i on

using c]quinoline-1,4-diamine of Formula Ig with a vinyl-substituted arylene or heteroarylene

20 compound. Several vinyl-substituted arylene or heteroarylene compounds, such as 2-
vinylpyridine, 3-vinylpyridine, and 4-vinylpyridine, are commercially avatlable; others
can be prepared by known methods. The reaction is conveniently carried out by
combining the 1H-imtdazo[4,5-c]quinoline-1,4-diamine of Formula Ig and the vinyl-
substituted compound in the presence of palladium (II) acetate, triphenylphosphine or tri-

25 ortho-tolylphosphine, and a base such as triethylamine in a suitable solvent such as
acetonitrile or toluene. The reaction can be carried out at an elevated temperature such as
100-120 °C under an inert atmosphere. The compound or pharmaceutically acceptable salt
thereof can be isolated using conventional methods.

Compounds of Formula I-1b, wherein Rs, is -Z-X'-R4' or -Z'-X"-Y'-Ry', -Z' is a

30 bond and -X'- is alkenylene optionally terminated by arylene or heteroarylene, may be

reduced to provide compounds wherein -X'- is alkylene optionally terminated by arylene

or heteroarylene. For example, compounds wherein Rj, is a 2-(pyridin-3-yljethyl group

-62 -



a conventional heterogeneous hydrogenation catal yst such as pall adi um on
carbon. The reaction can conveniently be carried out on a Parr appar at us in
a suitable solvent such as ethanol, methanol, or m xtures there

conpound or WShHPH®MEt i cal |y acceptable 5 salt thereof caPrFngs%o%'?“é?ﬁéd usi ng
conventional nethods. Reaction Scheme X 11 OeN NH2 N N® (t) NN, O (2)
Hal H NHO Y Hal d Hal NH (R | HNUO- XLMI 0 (R1 1 (R1 XLIV XLV 'O
(3) NN- NNN-R-(5a) N/ NN-R~ (4) Hal | N-R~ Hal. Hal / NH, HNUO- N
' (R Ry bypreppregin thw(wﬂm WFFWQEIOXIQW be earried gyt hyswydrogenpiionysing N O

e A A PR S P

reaction can conveniently be carried out on a Pan apparatus in a suitable solvent such as
ethanol, methanol, or mixtures thereof. The compound or pharmaceutically acceptable

5 salt thereof can be isolated using conventional methods.

Reaction Scheme X

0 O N TR NH,
Il\lr _ I|\||i+ - ]
l\i\ o (1) I\!\ 0 (2) Hal
P HN
Hal c Hal R T Y
: HN\ﬂ/ ﬂ/ xLvi
j R) (R)l
/ XLV XLV 3)
NN
NN | Y—R,
>_ Roa (5a) 1 \>——~R23 () Hal s 2a
= N —-— 1
Hal H HNTOﬁ/
Ry R 2 (R) 0
Villb Ri (R) Vilb XLVt
1(6) (Sb) /
NH,
N S N oL+ 2N N XN
R
Hal 7 N Hal
N HN HN
) R1a \R1a (R) R1a
R |
(9
NH,
NN
L >Ry
R N
3
g AN
®) 1a
' b
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(R1 Ra I-Ib -63 WO 2004/080398 PCT/ US2004/ 006867 For sone enbodi nents,
conpounds of the invention can be prepared according to Reaction Schere Xl '
where R, Rla, R2a, and 1 are as defined above; Boc is tert butoxycarbonyl;
R3b is -Z'wB4bgosBes X' -R4', -Z'-X -Y' -R4', or -Z' -)C Rs'BCTRIS2004/00686hd R4’
are as defined above; and Z' is -0-. 5 1n step (1) of Reaction Schene X, a
benzyl oxyaniline of Formula XLVIII1 is treated with the condensation product
generated from 2, 2-di net hyl -1, 3-di oxane-4, 6-dione (Ml drunis acid) and
triethyl olrt hofmfrmge eﬁ@oxgmmg;i@napbmﬂs‘ ?ﬁh@fnvEﬁl}idﬂ.da%bbeélﬁa:ch?rﬂﬁ@%; on is
conveniently carried qut by adding a solution of a benzyl oxyaniline o

Formul a YR&ction sehemepthivhdie K ﬁwﬁ@, #d hvise o dpfingd abave: Bigisepitet hy|

ort hof or ti t-Rg 1071 §_onyat |_evat e r uch as
15 G The e R X B R o K R 807 o)
of React i otefiBehebmyeXdnd Zns ivi ne of Fornul a XLI X undergoes thernolysis and

cyclization to jprovide benz X i.nolin-4-ol .of Formul e reaction
is coéveni ent | .18%&(?)6%13%%9@1&«:}%%;{1,? SHatoxy aqlﬁpﬁ ‘HCEW?%L%-{ERM A heat
15 transf egeatddubith Bk candRENREProdRt AR FredR O Biliched B0 1 G-dibRed, eIk can be
i solated usin conventional nethods. In step (3) of Reaction Schene X, a

benzyl oxy oiMeldmum's apid|ang triqtey withaformpts to pioyidstaadminedd FosonlaenliXo nkle
nitration i t.] . L: b r3-nitr ' | Np:4- For mul a
T SR PO AR S YRR ooy
benzyl oxy gLV tha Beatdd mfxtiro biMetdrhmisracil sdittiethliorsoforaate mddBaiag: the Opi oni C
acid and heating the mxture at an el evated tenperature such as 125 C. The
prodd@t casagon of apelgyaerd sapatee sdasi4dnst Themrestyst capbedsalyed u5ingf React i on
Schene Xl ’co%vglﬁ{%ﬂrﬂﬁt}ﬁ& nitroquinolin-4-ol of Forrmula LI is chlorinat eg s
usi ng conventional chlorrnation chemstry to provide a benzyl oxy-4-chl oro-
25 3-ni troqui noisep (2f ofReantibraSdHeine Xinen imgiae bf Bomida KOIN @ntapodsy carried out
by treati [ﬁ t he benzyl oxy-3-nitro uiagjol in-4-o| of Fornula LI _w.th

55 |

phosphoro ¥ 814 ﬁ’élmﬁ“’% tpoy engdppgHinondrelad Fewpala el ieeact i on can
be carri edeitondt caitRhitMly LEFAREERLN b Rl traftifcPfluid %b&%ﬁ‘?@v&?ﬁ%@% feg such as
100 C, and the product can be 1sol ated using conventional nethods.
15 transfer flmd at a temperature between 200 and 250 °C. The product can be isolated using
conventional methods.

In step (3) of Reaction Scheme X1, a benzyloxyquinolin-4-ol of Formula L is
nitrated under conventional nitration conditions to provide a benzyloxy-3-nitroquinolin-4-
ol of Formula Li. The reaction is conveniently carried out by adding nitric acid to the
20 benzyloxyquinelin-4-ol of Formula L in a suitable solvent such as propionic acid and
heating the mixture at an elevated temperature such as 125 °C. The product can be
isolated using conventional methods.
In step (4) of Reaction Scheme X1, a benzyloxy-3-nitroquinolin-4-ot of Formula LI
is chlorinated using conventional chlorination chemistry to provide a benzyloxy-4-chloro-
25 3-nitroquinoline of Formula LI. The reaction is conveniently carried out by treating the
benzyloxy-3-nitroquinolin-4-ol of Formula LI with phosphorous oxychloride in a suitable
solvent such as DMF. The reaction can be carried out at ambient temperature or at an
elevated temperature such as 100 °C, and the product can be isolated using conventional
methods.
30 In step (5) of Reaction Scheme X1, a benzyloxy-4-chloro-3-nitroquinoline of
Formula LI is converted to a carbazate of Formula LIIL. The reaction is conveniently

carried out as described in step (1) of Reaction Scheme 1.
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30 In step (5) of Reaction Schene X, a benzyl oxy-4-chl oro-3-nitroquinoline
of Formula LIl is converted to a carbazate of Formula LIII. The reaction is
conveniently <carried out as described in step (1) of Reaction Sche . -64
WO 2004/ 080BYR0MAEBAIS2004/ 006867 I n steps (6) and (7) of"‘ﬁé‘é%?t’?*éﬁr?“%?hene
XI, a nitro-substituted quinoline of Formula LIII is first reduced to an

am no-substituted quinoline of Formula LIV, which is then cyclized to a
benzyl oxy-1 H i m dazo[ 4, 5- ci(gui noline of Fornmula LV. Steps (6) and_ (7) of
Reacti on Schene X steps{6bandid) ef Repcion SehemgeSk pineaisyhstitutadgyingling ofnd (3) of

Reaction 5 : . | of a
benzyl oxy- Ilﬁ-ﬁﬂ'%g?fggaéfgg%h'gﬁ%&&?%%%h“eg%gﬁt@%ﬁﬁgsw %%F%n&/lg?&o yit‘a’%i Cﬁgger

aci di ¢ conditkénaiyelided t@a by xy- linaidhoXy,s-cldkinstindaf Fpdnda €M UStegd (Ehardd ani ne
of Formula XLIla or. a pharmaceutjcally, accept ab,}ae sal t herﬁ)f 'If' e reaction
i's conveni erd?) 8f Reastinexpheme 24 sam e earrifrbeitian desepigeq oy sisps R4RE (919! Keprti8Bhene
| . The benzyW.pxyest H i m dazo[4,5-c]quinolin-l-amne of Formula XLIla is then
converted to a benzyl oxy-| Him dazo[4,5-c]quinolin-I-amne of Fornula XLIIla
using either a imees(®pfBeatoddicheras X§HosBo¢ group ep s begry)oxanld/{midpza)#,5-

Reaction Schene Xl or_.a one:st ocedure as. sho in step,(9b). The
fwosstep pr Gabsee SfEomiefvas BRBhaRGmET aiTepiPats ot hed SRR BR can
be carried OW-inA8aReESici lin -shBRSf Fomula NILIa0r agharheeetlidatn «Sepebr | . I n
step (9a), the ketone, al dehyde, or_ correspondi na ketal or acetal thereof,
i s sel ected saltthsrerf. Harirepetiongs sRipysniepdy capfied o ms dpyraibediin sips(4) abReaction
substi tyent %Cﬂelﬁ benzyl oxy-| Hi m dazo[ 4, 5- c] qui nol i n-1 -am ne conpound of
Forrmul a XLI I'Ta. %%‘ep (9b) of Reaction Schenme Xl can be carried out as
descri bed for st dhe boiyylody- Réaaidans]4 Sedjquirolin-1-2thiddofHoemala(XMa snhen 12) of
Reaction Schene X, a benzyl oxy--lHimdazo[4,5- c]quinolin-1-am ne, of
Formul a XLI 19°8Y§red g # benzy Xarlféan&dequﬁS@@&%@é@%ﬁ@%ﬂﬁﬁoyﬂl@ﬁ@h\»ﬁ%h_ is
then ani nat egnt,0 RAoQ¥dfiofeduRERZKbON i &gﬁs'(g@dﬁﬂ%i)é&o% B RIheAE 3 of ndi ami ne
whi t comrpounds

of Formula LVITI, I's a subgenus o of the Fornulas I and
|-1. Steps dneSjepametedd2)as diovRemctdpdb)SciterteoXiepqancddere; ar whighl asompawxior di ng

to the proce es .2 escriped in ste 7 nd..(8). of ti Scheme I. In
tep (13)  or HOTYA LY & e baen teaT B g o Grioe Serbemr R ot v
i m dazo[ 4, 5-RdaatidrSuheme 1] hfstel @), ke Wtorde0 sldeydie LA dobrebfon@ingaedof epl OVi de a
hydroxy- 1H-im dazo[ 4, 5-c] qui nol i ne-1,4-diam ne of Fornula_|Ih. The cl| eavage
i s conveni enthgrgof, is selected with R; and Rji groups that will provide the desired Ry, substituent in a
benzyloxy-1H-imidazo[4,5-c]quinolin-1-amine compound of Formula XT.II{a. Step (9b)
of Reaction Scheme X1 can be carried out as described for step (5b) of Reaction Scheme L.
20 In steps (11) and (12) of Reaction Scheme X1, a benzyloxy-1H-imidazo[4,5-
¢]quinolin-1-amine of Formula X1LITa is first oxidized to an N-oxide of Formula LVII,
which is then aminated to provide a benzyloxy-1H-imidazo[4,5-c]quinoline-1,4-diamine
of Formula LVIII, which is a subgenus of the compounds of the Formulas [ and I-1. Steps

(11) and (12) of Reaction Scheme X1 can be carried out according to the procedures

r2
N

described in steps (7) and (8) of Reaction Scheme L.

in step (13) of Reaction Scheme X, the benzyl group of a benzyloxy-15H-
imidazo{4,5-c}quinoline-1,4-diamine of Formula LVIII is cleaved to provide a hydroxy-
1H-imidazo{4,5-c]quinoline-1,4-diamine of Formula Th. The cleavage is conveniently
carried out on a Parr apparatus under hydrogenolysis conditions using a suitable
30 heterogeneous catalyst such as palladium on carbon in a solvent such as ethanol. The
product or pharmaceutically acceptable salt thereof can be isolated using conventional

methods.
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carried out on a Parr apparatus under hydrogenol ysis conditions using a
sui tabl e 30 het erogeneous catal yst such as pal |l adi um on carbon in a sol'vent’
such as ethanol. The product or pharmaceutically acceptable salt thereof
can be i soiatxeiassisng conventional nethods. -65 WO 2004008008H006867

PCT/ US2004/ 006867 I n step (14) of Reaction Schenme Xl
ahydroxy-1Himdazo[4,5-c]quinoline-1,4 diamne of Forrmula Ih is converted
to an ether-substituted 1H i m dazo[ 4, 5-c] qui noline- 1,4-diam ne of Formula
| - |1F (a subgenum 3@6;113 (Q@ﬁmhr?dﬁoms‘:lﬁﬁfem ﬂ@dtm@nmﬁm}h%azm{sw;@gainoﬁne-l 4-

Wl lianmson-type ether synthesis. The reaction is ected by treating a
conpound ofliati HorauRb i qowvgﬁddpwpﬁﬁrawba%m@ﬂ W imidezolbarqlawn te-

Hal i de- X' - Y'4- 4 : j ] : Lhes X Bsp ] of a
base. The ?{’gad(?%ﬂl?lgﬁ U?i;b%gg%(le%?ganﬁbgé%lgr@? |L6e (%{15 Ef/For}cﬂgl}%ﬁ%Pqu? ﬁgﬁglakyl

hal i de wi t Williaocoopopedtiiet sEokesis. dhelréaciion & efotted hy tsatoly asompdanidof t he

presence of a sujtahle base such_as cesj I te, Jne,r ti can be
hetg A SR LA A G T SR Y I S

exanmpl e 65HGIHM-XBR, tn thd YrdeA dTatva¥e | Dhe rbltfioh @ADL OB cabfeddft blyed out by
treating a solution of a conmpound of Fornula |h in a solvent such as DV

wi th sodi upethbigingdlee alkiyl halidawilidicogpeind of Heymulath in g solvaisuel ssddE or
phar maceut j;cal C t al_t .t her eof n [ Usi convent i onal
et nods.  NiRSrS  SRhAME PR shotl AeRiin RaRE, TRO ARl U5 Pitan N

Hal i de- X' - ¥ #hitdent tebBpopdtBreCR AR elbrdtdd/tomyaraludd) s exfaBipl LERTMbESS °C.
brono-substituted ketones, esters, and heterocycles. Qher reagents of

For mii0as HAlteaativly, the-gepetea ogn bycammed ouldry trgsting e spdutimg of ¢ gom: rdpar ed

usi ng conv I.onal: syn ' 2 T OF e [r(‘ﬁg ik uted cid
hal i de of E‘génl}%ﬁ?g“&%é{) g)gﬁégu%’érg? }c)gﬁg glghts ‘?‘é‘é‘ﬁé&gﬁm&f %mgthgﬁegon #13%56# ine in i

suitabl e hdideente prginctos phagidcettivatly beseptable spit therdld can baisoBited eing
brono-substituted am des of 20 Formula Br-X -C(O-NRr)-R4" or 0 \\ N
(CH2)c ,  Bpnveutional methody The reaction can be rimat a sub-anbi ent

tenperature SucCly@grgué Pedgentd BFFSMRIRTRHIIER O Hali@é‘-%“—ﬁ??%&& lgdde-y-gcgept abl e
salt thereof can be i1solated using conventional nethods. 25 Reagents of
For milsa | - xte-chmnGfeyon@{lapis) Br cxample bpomepautstituted katenest asfrgs, andm
heterocycles. Other reagents of Formulas Halide-R,4', Halide-X'-Y'-R,', or Halide-X"-RS'
can be prepared using conventional synthetic methods; for example, a bromo-substituted
acid halide of Formula CIC(O)-X"-Br can be treated with a secondary amine in a suitable
solvent such as dichloromethane to provide a variety of bromo-substituted amides of
20 Formula
Br-X'-C{Q)-N(R1)-Ry4' or
Q e (CHy) ™
Br—X'

\ (CH) "

The reaction can be run at a sub-ambient temperature such as -25 °C, and the product or
pharmaceutically acceptable salt thereof can be isolated using conventional methods.

25 Reagents of Formula I-X'-NH-C(0)-O-C(CHs;); can be prepared in two steps from
amino alcohols of Formula HO-X'-NH;, many of which are commercially available or
readily prepared by known synthetic methods. An amino alcohol of Formula HO-X'-NH,
is first protected with a tert-butoxy carbonyl group by treating the amino alcohol with di-
tert-butyl dicarbonate in the presence of a base such as aqueous sodium hydroxide in a

30 suitable solvent such as tetrahydrofuran. The resulting hydroxyalkylcarbamate of Formula
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am no al cohols of Formula HO X' -NH2, many of which are comercially

avai l able or readily prepared by known synthetic methods. An am no al cohol
of Formula HO-X -NH2 is first protected with a tert-butoxy carbon gr oup
by treatingwhenoansopss al cohol with di- tert-butyl di car boRaF/ESIHRP %”
presence of a base such as aqueous sodi um hydroxide in a 30 suitable sol vent
such as tetrahydrofuran. The resulting hydroxyal kyl carbamate of Fornula -66
WO 2004/ 080398 PCT/ US2004/ 006867 HO X -NH C(O) - OC%CHS)?» is then treated
with a sol utiX-dE-CEA-QeC(CHjsphthen Itqshf@é phﬂlraesolutlané jodingairihendrhesphinent

Formi a 1+ xatRifedye bt REa s S5l GRrER 0BGl Mctaler R ous.
Step (14) obrddescdfirermde menm}NC(oam @t@l@j}{@hlb\éeéo&'at@ﬂuﬁﬁg cdrfentivtial Bythbdeat i ng
a 5 hydroxy-IHimdazo[4, 5-c] UI noline-1,4-diamine of Fornula Ili with an

al cohol of  For mitea (HB-ofRegetiqnSchemppX) GﬂIRS“emWIX bemarriedgut ppptrrating mder
M tsunopu r ﬁ?&%&cf’ 1y78 Iﬁﬁ&ﬁgﬁddﬁg@ﬁnﬂﬁm& Q‘J&ggdn%%l? @l)ﬁlllgg. 1 PR G bROHY S are

comercli al |y~ avail I'abl e, ers can prepared using conventi onal
synt heti ¢ nm#Fvhmods HOFKeYF-Rd;:HDeX -Rs, H@@(Iéhd enHOyR ' aadariMdsunubu ba;acmmt by

addi ng triphen h| ne a coh o For mul a
o e | P RS e a of 0 Brplas e Mo T RIBe RIS 11
in a suitablgbs dﬂlg yaad uﬁh@&brﬁ@nﬁ&far s’a}lﬂﬂ@t@m&@ag aT'ﬁls ltebafbnsh e¥henddy Ng

di i sopropyl azodi car boxi; ate or diethyl azodicarboxylate. The reacti on can
be carried eamiedpunnivehy adding tipbenylphesphiae and asalbolwhbf Bonmule HigeXaliRé, such

as 0 The C, ically. .acc able al t hereof ¢ an be

i sol atcled u3|}§%9€§ﬁv§ t1 ’qu%e&? oas_‘&‘t ﬂg ?"ng’m“p [fml%su \%Pllgrel n
R3b is -O Xsolb%t%cﬁs@ﬁ@y@(o@tﬁh&ad then sheély ﬁl‘I(Erlig?dﬁdﬁ pyl 4z8aickivgx glapeunds of
Formula Ili with alcohols such as tert-butyl ydr oxybut yl ) car bamat e

and tert- buld}qth}ﬂla%@%w%éﬂt%§%@ﬂl§%’ﬁ% @aru%@%t ahpnBIGROBIPCEBREPE #dns or

0 SR i % A AR

et her synthesis ese‘conpadun erern

-OX - NH-C(@er@rf@éﬁﬁils&ateahﬁmtghﬁﬂvdrﬁadﬂ|n¥et1§m1I§VeI‘ted to other corrpounds of
Formula_ I-1c usi ng conventional synthetjc_ nethods. For exarr(g%m conpounds
3%

in whi &h R3b is Comprundgel Ecnpuleldecrngraindinisse- S et fa@dited
according t%re?%ge i g#egﬁﬁgc hHP@@dﬂuﬁﬁ%}daﬁéok@&%&ﬂs Rl Rgach. '(an Schene

VI, Parts 14, and es 15 and 23 to provid
conpounds ofhyﬁmmmmtﬂ)da{bamatmmﬂ-mmv (;S—hyZir@WpennyMquzﬂ6uﬁdari\/{}t@npbw is

are 8o dot | REEDEVE MiEARY SABLSIof i ih s H-E QP8 ol T 4 Wil S5 -

2- met hanesultfenatha FMRGIN OPtibsIE@BOunds of Formula I-1¢, wherein Ry, is

20 -O-X'-NH-C(()-0-C(CHs)3, are then readily converted to other compounds of Formula
I-1¢ using conventional synthetic methods. For example, compounds in which Ry, is
-O-X'-NH-C(0)-0-C(CH3); can be deprotected and treated according to the methods
described 1n steps (5) and (6) of Reaction Scheme VII, Paris F and G of Example 14, and
Examples 15 and 23 to provide compounds of Formula I-1c wherein Ray, 1s -Z'-X"-Y'-Ry";

25 Z'is -0-; Y'is -NH-Q-; Q is -C(R7)-, -5(0),-, or -C(R7)-N(R;;)-; and X', R4/, R4, and Ry,
are as defined above. Compounds in which Ray, is a 2-methanesulfonylaminoethoxy group

or a 3-methanesulfonylaminopropoxy group are available using these methods.
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or a 3-met hanesul fonyl am nopropoxy group are avail abl e using these nethods.
-67 WD 2004/ 080398 PCT/ US2004/ 006867 Reaction Schene XI oxo o0 2 (Rhz (1)
N(2) oN(3) ON I NOOI (Ri I (RIf OH(Ri / OH o XLVII1I XLIX L1 (4)
S ~N~ 1T Vizzobhosd9s NOz NH (Rh '~/ NH (6) (R} N HN HN ¢&)usRbe/@es670 . O .

Boc Roe LIV LIIT LIl // 1 (7) (Rt NI I NRza (8) N | "> R2a (9a) N |
-Rza O HBoo (RONH2 (Ri N Ru O LV XLlla LVI R NH2 (9b) / "I (16) z N
H\N | N>- N(R, NI I NNR28 (12) (R1 NNRza (11) (Ri NI I NN Rza H
Rla HRta OHRla | i LVII LVIIp¥leibh &chehtelRl
oyo
0
NH

Z
m (2) (3
(Rg@ ®r — (R)p& OH — (R),ﬂjj

©/ XLVIN ©/ XLIX

(4)

N NH, N7 NO,

R

RY, NH O @m0 6 (R),

O HN\ O HN\
Boc Boc

©/ LIV ©/ L

9

N7 NN N
Ly e ® L Re _t09) R
) N R W ® N
L R 2
©/ Lv ©/ Xt lta ©/ Lvi .
i

NH,

N
= = N =
I | N\>_R2a P ! N\>---Rza )\ l N\>—R2a
(R) N a2 ® N any @ N
N H Rig w—oo 0 N 1a

O H\R‘)a O

RN > '
./ w @]/ il ©/ Xlila

| (13)

N
7R
>'—Rza 49 (R),g N
(R)1 H H R1a

For some embodiments, compounds of Formula I-1c can be prepared according to
5 Reaction Scheme XI1, in which R, Rya, Rza, Rap, and 1 are as defined above. In step (1) of
Reaction Scheme X1, the benzyl group of a benzyloxy-1 H-imidazo[4,5-c]quinolin-1-
amine of Formula XLIIa is cleaved to provide a hydroxy-1H-imidazo[4,5-c]quinolin-1-
amine of Formula IXd. In step (2) of Reaction Scheme XII a hydroxy-1H-imidazo[4,5-
clquinolin-1-amine of Formula IXd is converted to an ether-substituted 1H-imidazo[4,5-

10 c¢]quinolin-1-amine of Formula LIX. In steps (3) and (4) of Reaction Scheme XII, an
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NH2 NHz NN N~ NI ~ (14) / NRza NRza (Ri I N (Ri I Hk-R R b H Rla
HOto I h I-1c For sone enbodi nents, conpounds of Formula I-1c can be
prepared according to 5 Reaction Schene XI'l, inwhich R _Rla, R?a, R3b, and
1 are as dewomeeweb®¥e. In step (1) of Reaction Schene ﬂqTfﬂﬁzﬁ%”“B‘éﬁé%w
group of a benzyl oxy-IHim dazo[4,5-c]quinolin-1- amne of Fornula XLIla is
cl eaved to provide a hydroxy-|Himdazo[4,5-c]quinolin-I- am ne of Formula

I Xd. In step (2) of Reaction Schene XlI a hydroxy-IHimdazo[4, 5-

c] qui nol i n- kthemsubetitofed Fékmitizzol 4(8Hciquimndinviearhiad of Bommule L% is Susbetidized tod

1H i m dazo[ 4 10, c I noj i a of For X ln.steps. d (4) of
Reacti on Scﬁ ﬁ[e Jﬂg?ﬁmol ég{\)wl%’@i‘}e&?&%§% é‘bﬁ‘h? t&)‘ﬁ%@%ﬁntﬁ@d l%ﬁ

et her - subst iirhidhf4j4, $1é1qm&méqL44dﬁnﬁﬂawmhum 111cam1m i0f sftpend dthd X is first
oxi dized to an N-oxide of Fornula is then am nated_to provide an

et her - subst Femp@mds pf Forpiudpalz b[ dteps @])da) r&& beGiD OﬁR%ﬁcaﬁil fRehame Kfroanbe | -1 c,
whi ch ds, 40f 2 3
0O o DS e yPRIROMNIE T FORID e REERSE bk ), (3)

(13), (14), StHelye XBnd (12), respectively, of Reaction Schenme Xl. Reaction

Scheme XIl N> NN N | NRZ (t} NJ I N>---Rza (2) ) N~NR2' (R) O-R (R
HRla HR (Ho !l HN7a 36 XLIla IXd LIX - 1(3) NH2 ON NRza (4) +N -l

Reaction Scheme XII

AN

(R) i I N] f N‘>—R2a
Roa R ‘

(R" “N‘ T w NoR,

Ktla LiX

10

Pharmaceutical Compositions and Biological Activity

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

The term “a therapeutically effective amount” or "effective amount” means an
amount of the compound sufficient to induce a therapeutic or prophylactic effect, such as
cytokine induction, immunomodulation, antitumor activity, and/or antiviral activity.

20 Although the exact amount of active compound used in a pharmaceutical composition of
the invention will vary according to factors known to those of skill in the art, such as the
physical and chemical nature of the compound, the nature of the carrier, and the intended
dosing regimen, it is anticipated that the compositions of the invention will contain

sufficient active ingredient to provide a dose of about 100 ng/kg to about 50 mg/ke,
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RR3b Hia RBURa |-t ¢ LX 10 Pharmaceutical Conpositions and Bi ol ogi cal
Activity Pharmaceutical conpositions of the invention contain a )
therapeutically effective 15 amount of a conpound of the invention as
descri bed wphayakésegonbi nation with a pharnmaceuti cal | y Fmgoeoabb@starri er.
The term"a therapeutically effective anount” or "effective anount” neans an
amount of the conmpound sufficient to induce a therapeutic or prophylactic
effect, such as cytokine induction, inmnonodul ation, antitunmor activity,
and/ or antiVf-aly dohi ¥ Fg’/kg 20arldut B Ehﬁe%&ﬁiﬁguﬁ@lﬂﬂés@?ec@CA'v‘iﬁet‘}%@rpound
used in a pharndceutical "conposition of the invention will vary according

t o fact or sldsagevinrmomaj bs eseds sushiak fablats, idrengest capsulesh parsnieteé forpiwatiooal  and
chem cal nature of the conpound he nat ure of th rrier. and the intended
dosing. r ego i crpms, Sere; SiPeL AR bl pAEHS BrsriEehuent i on

wi || cont giarchesidd theligat active ingredient to provide a dose of about 100
ng/ kg to about 50 ngy/ kg, -69 WO 2004/ 080398 PCT/ US2004/ 006867 preferably
about 310 g/ kg tdeseBwounisafhgnvetiongan byagraimiferedas the sigglsjtegapeuficvar i ety of
dosage o i (TR Yad\ealtfibll rogtEh nd ARhfas ARERIERIonGARPM SbninRRTENhEr 3!
formul ati ons, syrups, créans, Ointnerts, aeroso ormul“ati1 ons, transder nal
pat ches, tdoaitdmtionsdth oneahothesoramith dther dctikeagents] ine hdonpaiditdaalamnine

i nvention can be adm nistered as.the single therapeutic agent in the
treat ment rﬁ@x@nﬁfewgl?ﬁrﬁ Wétlve@fﬁp@ﬁ%%l%mvﬂ%ﬁ%v@ﬁ? DReptdrsiegaalentideSr ed i n
conbi nati ofjc WM th one another or with other active agents, including

additional imune response nodifiers, antivirals, antibiotics, antibodies,
prot d0ns, pept i Gaspovnlds ghihe siveotiérlesye beast showngo Gmdpbitmigs. afduchkethenvent i on

have been shown to.nmodul ate .(e..q.. induce he roduct f certain -
oyt ok nes THOuRSh BF RISy f hpaBaesiilent ot RisBREE lodBe B bk "ber du,
These resubdi®w| Thse aésalts Blicatd HBatGROBAMAMEIDAS ubEral 44 imAgunke MERBRser esponse
nodi fiers that can nodul ate the_ i nmune response in a nunber of different

ways, rend@pdifigrs thaisan mwdnigie theinpmeng segnpnpeita mnber phdiflsrant pRyHWiIg¥edeg s. 15
Cyt oki nes tﬂ@rﬂ%@efﬂfﬁ’ldcﬂgﬁleﬂﬁeﬂpc}’fa%ﬂla@q)‘fﬁﬁgrﬁﬁ.t he adm ni stration of conpounds

15 Cytokines whose production may be induced by the administration of compounds

according to the invention generally include interferon-o (IFN-0) and/or tumor necrosis
factor-o (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, IL-6, IL-10 and
I1.-12, and a variety of other cytokines. Among other effects, these and other cytokines

20 can inhibit virus production and tumor cell growth, making the compounds useful in the
treatment of viral diseases and neoplastic diseases. Accordingly, the invention provides a
method of inducing cytokine biosynthesis in an animal comprising administering an
effective amount of a compound or composition of the invention to the animal. The
animal to which the compound or composition is administered for induction of cytokine

25 biosynthesis may have a disease as described infra, for example a viral disease or a
neoplastic disease, and administration of the compound may provide therapeutic
treatment. Alternatively, the compound may be administered to the animal prior to the
animal acquiring the disease so that administration of the compound may provide a
prophylactic treatment.

30 In addition to the ability to induce the production of cytokines, comﬁounds of the
invention may affect other aspects of the innate immune response. For example, natural

killer cell activity may be stimulated, an effect that may be due to cytokine induction.
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according to the invention generally include interferon-a (IFN-a) and/or
tunor necrosis factor-a. (TNF-a) as well as certain interleukins (IL).

Cyt oki nes whose bi osynthesis nay be induced by conmpounds of the invention

i ncl ude | FNWQ 2000180348 | L-1, IL-6, IL-10 and |L-12, and &CF4IPOHPBET ot her
cyt oki nes. Anong ot her effects, these and ot her cytokines 20 can inhibit
virus production and tin-nor cell growh, making the conpounds useful in the
treatment of viral diseases and neopl astic di seases. Accordingly, the

i nventi on pE€ewdidesnpundemnhy diso hotivathniagplages khivh ihivws phikbgs scretiomnf ani mal

conprising admni.stering an effecti.ve amunt of co und or ¢ Qsition
of the inveM co‘ﬁ“% “flﬁléeg%‘ﬂa‘fﬁllog Ogﬁédltlﬁ‘f??ﬁ%tf’ﬂf‘%s' &"?téﬁr’f g B%Bﬂwggg}ay
conposi t i 0ncduse ReRTeRitDh ahe diffedéntiafi66f BMInfiocgit.oki ne 25 bi osynt hesis may
have a di sease as described infra, for exanple a viral disease or a

neopl asti c di sedsempannds althf Hiventier alembaye an sHed enpbusrduirad iopmBNg geponse.

t her apeuti cy .t i vel e }nLstered to

t he anlgmal E?rlegfgl%{b’%e@ggrﬂg%@&a %éc/glﬂ‘?% Iﬁarﬁ]\%ﬁ? Iﬁgﬂﬁ'ﬁgg@s{{e}% étgﬂﬁhfgsm e‘i@"ﬁlé nistration
of the conpmdirettiyayd greqrodietian opthedhydlge type 2 (Tga) cyeoitinesIN-4,NLaddidtiLd3 to t he

ability to indyce the productian of cytokines, conmpounds of the invention
may aff ect ﬂ?lﬁ‘g}lblg’éﬁ’éegé Wﬂo?ﬂﬁ%f:f‘é'q‘f?ﬁﬂﬁ&“drsesponse. For exanpl e, natural

killer cell actiinbiheRY B%h%%ﬁ(i%} cutt ré&ih&# bf b ARkaEPMdAen G £6:0
cyt oki ne induction. -70 P/\O 2004/ 080398 PCT/ US2004/ 006867 Certal n conmpounds

may al so aceffacting inmaterop ptauiged imwhingh, thecapound of earhpasgicgvaebd aimiofsteradi tri ¢
oxi de 1gnd t%ife) ‘%)roduct't]ont.of :%ggi tional ck/toki nes. furt hﬁr, cert al n_conpounds
may cause prof PFBFAPPERATEhY AP & BRG AT O THOTE T R S8 T RYP L M ds  of
the inventi gfjuaing 0 Wivedaihifbied SithosthértompeRss, € doipensd iepapase. 5 For
exanpl e, the production of the T helper ty TF11) cytokine IFN-y is

|
i nduced i nmmmmyor&ﬁ@p@mtw@ﬁmﬁdr@ﬁis@rﬁf ﬂ%@mﬁ(ehé tqgsther hyleindeperienyly

foks kit L U big ) o Cai
Cormounds. iR ut AR, bhiobrinoi okt ofh (RABATEL NS (@lcoRligly 200 &' 7

0

and whet her Lifilosd or €f)meatcongenthnateciaed, g lin s edlléidatsnsgeyisionhe conpound or
conposj tion nmay he administere Q.al.gne or. in conbination with gne or nore
act i véSconponent sOH4Ugn§ O?chgg%%%llé?““ge@%r@‘inﬁ’éay'%Fd}sﬁ‘i]/%f“?awgtﬁ1 ®ni st er ed
W th other gRORANSiedkde conpound and ot her conponent or conponents may be
adm ni stered separately; together but i ndgﬁendent ly such as in a solution;
or together and @3 3igelidiscasts widhhasofos exaroplhatisesses nesaltingAroms ovfagtomttiyyen | i nked

or (b) non-coval el b ¥eReR0%s B § s Pusvf, MR ok 9AB! 2 SRR 2 an
orthopoxvirus such as variola or vaccinia, or molluscum contagiosum), a picornavirus
20 (e.g., thinovirus or enterovirus), an orthomyxovirus (e.g., influenzavirus), a paramyxovirus
(e.g., parainfluenzavirus, mumps virus, measles virus, and respiratory syncytial virus
(RSV)), a coronavirus {e.g., SARS), a papovavirus (e.g., papillomaviruses, such as those
} that cause genital warts, common warts, or plantar warts), a hepadnavirus (e.g., hepatitis B
virus), a flavivirus {e.g., hepatitis C virus or Dengue virus), or a retrovirus (e.g., a
25 lentivirus such as HIV);

(b) bacterial diseases such as, for example, diseases resulting from infection by
bactenia of, for example, the genus Escherichia, Enterobacter, Saimonella, Staphylococcus,
Shigella, Listeria, Aerobacter, Helicobacter, Kiebsiella, Protens, Pseudomonas,
Streptococcus, Chlamydia, Mycoplasma, Pneumococcus, Neisseria, Clostridium, Bacillus,

30 Corynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia,

Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella;
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15 Conditions for which 1RMs identified herein may be used as treatnents
include, but are not limted to: (a) viral diseases such as, for exanple,
di seases resulting frominfection by an adenovirus, a herpesvirus (e.g.,
HSV- 1, HSWvhheos0dMNes or VZV), a poxvirus (e.g., an orth®eFTANLHSGHTh as
variola or vaccinia, or nolluscum contagi osum), a picomavirus 20 (e.g.,
rhinovirus or enterovirus), an orthonyxovirus (e.g., influenzavirus),
paramyxovirus (e.g., parainfiuenzavirus, nunps virus, neasles virus, and

respiratory sy r(s)%th@fl infetfiolE didelRY)slich ehl&adafhEdl Sisksed includAut ndt
., papillomaviruses, such as those that cause genital

papovavirus (e.g

wart s, codtmmr‘t@dldéﬂswpﬂsﬁﬁ*tg&}m%mﬁ@? lasrgosis sapiRepPeal snepinggis, Ohtéqmtm. s B
Vi rus) a j or a
retrovir ule%e%%/éS@(ﬁ%lﬁﬁég?%r?% }1@?%{8(:] %hﬁﬂgg\ﬁ%’élf@jﬂﬁ? E; gg@?deﬂrll al’ di seases such
as, for exanjheniasll, segs@poridissib, tta:xnplafsmsm,u anflégpaosotny infbetgingpndy of ; f or
exanp%e, the g cherichia, Enterobact

E nonel | a, .St aphyl ococcus,
Shigefla, List FEir npoplsticfiseases Sudhar itsRIhel lnquLﬁﬁ@F eracal gmﬁ%

Pseudondnagiinic %fa%lsoﬁﬁ%ﬁ%b‘ib ca%'lcﬁﬂ&' dingmd¥¥ €OPLASIBIa FRAMPRE Q%Hx%maNe' sseria,
Clostridium Bacillus, 30 Cbrynebacterlun1 Mycobact eti um Canpyl obacter, -

Vi bri o, Sdkamsi’ manmnw irgdanoina, rengdivel sadomeomay leukgmiBs inchiding buyepslimited to

ot oot 1 ous SRR i Rorie R e R b R R

limted toﬁ@H&hﬂlcﬂ&h&usaﬂsé)ﬁI Bhiph6h,SB-cHl gmqmoﬁﬁnmi mry%mémmc@ahd
meningitis, or parasitic diseases including but not [imted to malaria,

pneu cystqtbef@alﬂcﬁfﬁa&%eunom a, |eishmaniasis, cryptosporidiosis,

t oxopl asnosi s, g S i ses,
such as intr aep(?{.ﬁlﬁ %Fﬁ%goaﬁéméég%%%%uggpgdé ot Q&C%Q‘Pépg%{i%rmag{liggat osi's,
basal cel leceang |enmnmh1h;aq whmasaua@)d albapicirhinits, sysmmib lupak brytizmatesos,
Kaposi's sarco . ren carci noma, |euke ncl udi ng but
or Tt S s e RS e Ry SRR SIS, ol €1 pl e
nyel oma, NAGsddRAGEG) nﬂnbl'tl?éﬁrBPmd f@l‘lﬁa@iﬂﬁgﬂ‘? othef§hbs é%@%ﬁgaand%nﬁ%{ckno

| ymphoma, and hairy cell |eukem a, and 10 other cancers; and (e)

TH2- fédi at@mldheaimgcmcmdmgaabtmm‘&ﬁm di seases, such as atopic dermatitis or

cr vt homat osus. TR HoRin Rt EyY kaufru et Bt AR I e

syndrone, ¢hnfifelich Withdsy mafri@PRel riséd @tlePhurhodal &HddreBl dledi@éDintndgr mat i on
and ot her types of scarring, and enhanci ng
response, such as, for example, live viral, bacterial, or parasitic immunogens; inactivated

3

viral, tumor-derived, protozoal, organism-derived, fungal, or bacterial immunogens,

20 toxoids, toxins; self-antigens; polysaccharides; proteins; glycoproteins; peptides; cellular
vaccines; DNA vaccines; recombinant proteins; glycoproteins; peptides; and the like, for
use in connection with, for example, BCG, cholera, plague, typhoid, hepatitis A, hepatitis
B, hepatitis C, influenza A, influenza B, parainfluenza, polio, rabies, measles, mumps,
rubelia, yellow fever, tetanus, diphtheria, hemophilus influenza b, tuberculosis,

25 meningococcal and pneumococcal vaccines, adenovirus, HIV, chicken pox,
cytomegalovirus, dengue, feline leukemia, fowl plague, HSV-1 and HSV-2, hog cholera,
Japanese encephalitis, respiratory syncytial virus, rotavirus, papilloma virus, yellow fever,
and Alzheimer’s Disease.

IRMs may also be particularly helpful in individuals having compromised immune

30 function. For example, IRM compounds may be used for treating the opportunistic
infections and tumors that occur after suppression of cell mediated immunity in, for

example, transplant patients, cancer patients and HIV patients.
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15 woul d healing, including chronic wounds. IRVs identified herein also may
be useful as a vaccine adjuvant for use in conjunction with any materi al
that raises either hunoral and/or cell nediated i mune res& Q%ﬁ ggh as,
for exanpl eWQ30EY8YP48al | bacterial, or parasitic inununogen€t>3 Lt at ed
viral, tunor-derived, protozoal, organismderived, fungal, or bacterial

i nununogens, 20 toxoids toxins; self-antigens; polysaccharides; pr ot ei ns;
gl ycoproteins; peptides; cellular vaccines; DNA vaccines; recombinant
proteins; gl yc0pff R OPR Or rp@l@tqfd&aboaﬁélswés qrites of giscasgsdog Waﬁf@lﬁaéd’él’?bn

with, for e)&?s F)a gﬁ%;ﬁlz}fﬁg s%’magj tedtiy Qttf'gt?.lgral heRak 'ﬂfe{:%)f a titis B,

hepat|t|s C, uen a par al nfl uenza, po rabi‘es,
nmeasl es, nu mlusase) bwhhﬁ;h&termglaj tbevapeatieally dffetavisnouai pﬁa baenpaundhoe Eraipbdi | us

influenza b e 5 ni.n ococ and pneunococcal vacci nes,
adenovirus, iﬁ Egnfadé qﬁ}ﬁ% “%@lrus dengue, feline |eukem a,
fow plague, HSVA;h AR M dompitRgd foéﬂti% % mdd@&%&ﬁé@e ‘rﬁB%ﬂi’é@ishé ér?arnount

resp|ratory syncytial virus, rotavirus, papillom virus,” yellow fever, and
Al zhei mer' ss ﬁwat@ causel\memaylcm el tbmeSpwchua@ moaqacr}yesh@laplfoo agen, dendiitié ehlial s
havi ng conpro nun ction. For may be
used for tr@ epr8 r“t“&ﬁ?"élf‘r ftonleﬁfglgﬁ cﬁ Igégﬁg?h %R?/I %%Ptéo@:}b? after
suppr essi on T(NF @eIILLl e, #t-¢0 ah TP that isHncrb@ed ovx dilgb Rk glohad Epkldttsugat | ent s,
cancer patients, and_H 'V patients. -72 WD 2004/ 080398 PCT/ US2004/ 006867

Thus, one orcYiekings.oFhe pecishevennivalh xyyacerding flaciors kovariadhe ar byt i igxanpl e, a

viral se eed
Uhereof? ( naviPiiqdta BEGRbESL dofd ARARALTBRAR shiGAErertiabl, AR udRe REST
anount of a abmmhugr’ﬁg oThsaivbntufn alfeqgrovilies d method pf &eazlng B-3ral infectioniddn 1 to
t he ani nmal . q ound eff@ctlve to i nduce Ioklne

bi osynt hesi sa“%r’%a °f§’i§f‘tfl}cc?%fi‘fi’la'?t6° SFseRerygra rFBF{P types, such

as monocyt e%n%ﬁé&m@ﬂ&fmud@ﬂﬂéﬁﬂﬂo?aG%b&nd%?@oxﬁm?ﬁﬁérﬁoﬁtﬁe ﬁfveg&ﬁﬁ e anount
of one or nore cytoki nes such as, for exa TNF-a, I1L-1, IL-6,

| L-10 and | laningal Hsatamoynt ¢factise wm@rrmhﬂbé aba@k@f@unu iy anvashoustt thatell

cyt oki The. preci unt a ordin ctors _knowa i{n the
ot CoulTs TR R AUOH M o R REOB h  RE RS e Rl g ko
prefer abl y dlbidts, \hﬁal @aki grateOof vikue productiad, kg mbhslityy ﬂy&ﬁﬁlpfﬁﬂd ) worepted\¢hitas a
met hod of treatlng a viral infection in an animal and a nethod of treating
a neopl ast i cngnaeabhe pracisgamenniihat sekisetiv fgsuch dnsptmest will Ky Y apcREPNE& i ve

amount of - a GAIRAUBHN B the ATRRS isldxPatQ tobBG doBY SHbbRM dohg/bifto about 50 me/ke,
preferably about 10 pg/kg to about 5 mg/kg. An amount of a compound effective to treat

20 a neoplastic condition is an amount that will cause a reduction in tumor size or in the
number of tumor foci. Again, the precise amount will vary according to factors known in
the art but is expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about

) 10 ug/kg to about 5 mg/kg.

25 EXAMPLES
Objects and advantages of this invention are further illustrated by the following
examples, but the particular materials and amounts thereof recited in these examples, as well

as other conditions and details, should not be construed to unduly limit this invention,
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animal . An anmount effective to treat or inhibit a viral infection is an
amount that will 15 cause a reduction in one or nore of the manifestations’
of viral infection, such as viral lesions, viral |load, rate of virus
product i omg 2en@semgtal ity as conpared to untreated contPCIVUS20M4i0AE86%. The
preci se anount that is effective for such treatnent will vary according to
factors known in the art but is expected to be a dose of about 100 ng/kg to
about 50 ny/ kg, preferably about 10 g/kg to about 5 ng/kg. An anpbunt of a
conpound effective to treat 20 a neB kiic condition is an anount that wll
cause a reduction in tunor size or in the nunber of tunor foci. Again, the
preci se amount w |3 BuRIW 36GRGEN G- ﬁﬂdiz%?d QIcﬁgl&iBM@-lmdlaiﬂ& art but is
expected to be a dose of about 100 ng/ to about 50 ngy/ kg, preferably about
10 g/ kg to about 5 ng/kg. 25 EXAMPLES Ooj ects and advantages of this
invention are further illustratedyby NWVM ng exanples, but the
particular materials and anounts 1hereo ecited in these exanples, as well
as other conditions and details, @ not be construed to unduly limt
this invention. -73 WO 2004/ 080 CRNUS2004/ 006867 Exanpl e |

2-Butyl -Misopropyl -1 Hi aidazo[4,75-c]quinoline-I,4-diarnine iVH N N HN
( 5 Part A A solution of 4-chloro-3-nitroquinoline (5.00 g, 24.0 mmol) in
120 nL of anhydrous CH2Cl12 was treated with triethylamne (6.7 nlL, 48.2
mmol) and tert-butyl carbazate (3.20 g, 24.2 nmol ). After stirring under
ni trdgen RarA2. 5 hour (h), an additi onal portion of tert- butyI car bazate

(3.2 g, 24.2 ed., After. i r ni 10 deep red

sol uti on was \r/goﬂé qzﬁdﬂ?‘@%% 3’5‘8 EF‘{ @gg’%ﬁ 8&@&5 ?on was dri ed
over Na2$&}ﬁ 6 Rdak &eed wth%ata%@mu{eq@ TApms. ﬂmm&ﬂ%ﬁlbums passed

t hrough a um eluting with 5% net hanol / CH2C12. The résul ting'red

powder vvd@fhalzéal(%ao S hsaol). h@ﬁ@tﬁé@?w@mm&nﬁeﬁ for 2. &rhegir (Phan asditiogalvas

or - but i S ATl R G it R mAPR BB O o,

or ange pawdpred solution was washed with H,O (2X) and brine. The organic portion was dried

over NMa;S0; and concentrated to give a red foam. The material was passed through a
SiO; column eluting with 2.5% methanol/CH»Cl. The resulting red powder was treated
with 5:1 hexanes/CH;Cl; and filtered. The solid was washed several times with hexanes
and was dred under vacuum to give fert-butyl N'-(3-nitroguinolin-4-

15 yhhydrazinecarboxylate (4.97 g) as an orange powder.

Part B
A suspension of tert-butyl N‘~(3-nitroquinoIin—4—y1)hydrazinecarboxylate (250 g,
8.22 mmol) in 150 mL of 1sopropanol was treated with 1.0 g of 10% palladium on carbon
20 and the mixture was shaken under an atmosphere of hydrogen (3.8 x 10° Pa) for 2 h. The
reaction mixture was then filtered through a pad of CELITE filter agent and rinsed with
isopropanol, and the filtrate was concentrated under reduced pressure to give N'-(3-

aminoquinolin-4-yDhydrazine fers-butyl carboxylate (2.18 g) as a yellow solid.

25 Part C
A solution of N'-(3-aminoquinolin-4-yljhydrazine fert-butyl carboxylate (2.18 g,
7.96 mmol) in 80 mL of anhydrous CH,Cl, was cooled to 0 °C and treated with
triethylamine (1.12 mL, 8.00 mmol) and valeryl chioride (0.95 mL, 8.00 mmol) under an
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Part B A suspension of tert-butyl

N- ( 3-ni troqui nol i n-4-yl ) hydrazi necarboxylate (2.50 g, 8.22 mml) in 150 nmL
of isopropanol was treated with 1.0 g of 10% pal | adi um on car bon 0 and the
m xture wadvehwkesBnder an at nosphere of hydrogen (3.8 Rclfﬁgzoﬁ%{ﬂ%?(ﬂr 2 h.
The reaction mxture was then filtered through a pad of CELTTE filter agent
and rinsed with isopropanol, and the filtrate was concentrated under
reduced pressure to give N-(3- am noquinolin-4-yl)hydrazine tert-butyl

car boxy!| at eirg@ph&egf naogen.y Aftbiostingug fod 3 h2the PeactioCmikterd wids @ncaitrated

N—3amnoumo|n4 ert - but car I . 7.96
ol ) i S e d by e Bids s R wiREIRY Vel i Al B 1
triethyl amypg c(;ﬁceﬂlﬁ)rateﬁ- and®the QedilRp)blaRdarwddsQlidbived 08t B, dfQi3Roldad tRaRA nmol )
under an -74 WD 2004/ 080398 PCT/ US2004/ 006867 atnosphere of nitrogen. After

stirring fovitis3 mL affi@ethdarynesynd dhsanixtere was rafbned averatcky Thatgagtion syiteed]
pressuge arkgastcgl eﬁ&%ﬂ &ﬁﬁde%édultc (?ﬁx[egﬂlf %ﬁgﬁ&%%agﬂgl(ésﬁ tle'é‘gqnet-ll; l]c iltrate

was concentrate e resu sé1 ved of

et hanol andMaOEBIGHICLygdve l‘@‘l‘-lm.ltyDN (Crbuefl1yi- mmdm[aaﬁd:]qlh@olm-kxygmbmaer ef | uxed
overnight. The reaction xture 5 was concentrated under reduced pressure.
Chr omat ogra(éﬁﬁg@ﬁ@l?“‘ie et hanol  (MeOH)/ CHC13) gave tert-butyl

N-(2-butyl -1 Himdazo[ 4, 5-c]quinolin-1-yl)carbamate (1.41 g) as a mauve
foam  Part D 10 tert-Butyl

N- (2- but yl -Ras-Pm dazo[ 4, 5-c] qui nol i n-1-yl )carbamate (830 ng, 2.44 mmol) was

B e £ ATl e s S G

concentr at e;dxnugd@& diskEldEC R 0HE SF WISEMIHCIGh \émaﬁoltmf{ym &1 the realfiéh MBIGEI al was
di ssolved in 5 of hot isopropanol and the solution was allowed to cool

over ni ght . Wireptad tn xeflay forr ks hailhe wastiommixiue was eeplpd 264 ¢ancentrags undesecond
Crop was Oﬁ%@ %ﬂre%&g} E)%l@ Eb@%@gﬁh&ﬁ%&h@i WhE @Al h 3P mL. of hot

i sopropano
2- but yl -I I-l-mprd&n@][aéhd&he:&alwmivismﬂomdim@ol byahhighh | The rdeulims ciystbls Rgre ni p >
250 C. 'H NWR O-d6) 9.68 , .9.35 (d, J =8.3 Hz, 1H),
8.47 (4, J =0 steébﬁﬁlﬁailﬂy%ee@ Grop Efaw‘-’falyeql@%mfh& filttatgly gystaljization fomyy,
1H), 6.85 3 406 42 (m 2H),
0. 98 (1. ﬁ@prgﬂ%ol/ﬁtﬁ@z) Tﬁ'lE totzll fnel 0 2%9’1-@@-1{1‘11 Dl\ﬁll\/B_gaduu?dﬁ)n llé%l x Tho 4
136. 1, 134 mfdrq:amnseu@smmtnglm:@zsﬂtz M@OQMHawmm&)ﬁ9@aan)22 1,

13.3; Anal ., Gal £¢_f0f 10 AFLEMC 7 = 0 880148 8.8 (, 1= 7.1 Bz, 1H), 7.98 (1, T= 7.1
Hz, 1H), 6.85 (s, 2H), 3.13 (t. J = 7.6 Hz, 2H), 1.89, (m, 2H), 1.49 (m, 2H), 0.98 (t, ] = 7.3
20 Hz, 3H); PC NMR (75 MHz, DMSO-de) § 163.5, 139.4, 136.1, 134.0, 131.8, 130.4, 128.9,
1226, 120.2, 115.6, 28.2, 25.7, 22.1, 13.3; Anal. Calcd for C\4Hy N, HCI: C, 60.76; H,
6.19; N, 20.24: C1, 12.81. Found: C, 60.78; H, 6.19; N, 20.21; CI, 12.78.

Part E

25 A solution of 2-butyl-1H-imidazo{4,5-c]quinolin-1-amine hydrochloride (520 mg,
2.17 mmol) in 10 ml of isopropanol was treated with 2 mL of acetone and 200 mg of
DOWEX W50-X1 acid resin. The reaction mixture was heated to 55 °C overnight. The
reaction mixture was treated with an additional 10 ml. of isopropanol and 5 mL of acetone
and heated to 70 °C for 2 h. The reaction mixture was filtered and the filtrate was treated

30 with 0.5 mL of tricthylamine and concentrated under reduced pressure. Chromatography
(8105, 3% MeQH/CHCI;) gave N-(2-butyl-1 H-imidazo[4,5-c]quinolin-1-

yl)isopropylideneamine (421 mg) as a brown oil.
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6.19; N, 20.24; d, 12.81. Found: C, 60.78; H, 6.19; N, 20.21; d, 12.78.
Part E 25 A solution of 2-butyl-IHimdazo[4,5-c]quinolin-I-aniine ’
hydrochl oride (520 ng, 2.17 mol) in 10 m, of isopropanol was treated with
2 nL of bRleednd 200 ng of DOWEX Wb0- XI aci d resi npcThgoeaskéon m xture
was heated to 55 C overnight. The reaction mxture was treated with an
additional 10 nL of isopropanol and 5 ml, of acetone and heated to 70 C for
2 h. The reaction mxture was filtered and the filtrate was treated 30 with
0.5 nL of triethylam ne and concentrated under reduced pressure.

Chr omat ogr aphy (Si @2, 3% McOH CHC13) gave

N- ( 2- but WartlfH | m dazo[ 4, 5-c]quinolin-1- yl)isopropylideneam ne (421 ng) as a
brown oil. -75 WD 2004/ 080398 PCT/ US2004/ 006867 Part F A sol ution of
N-(2-butyl - | K sofetiad N Bbetyg Lijimidazel4 P-glayinelypl wjsopmpylidencamine 406 ny,

1.45 | Ynd 0.1 fir ' : ). 5
i tor st i Bg Pafnay MR VISR EC hdd VR REE, B0 1 el 2t e
NaHGB s o\ fidrisifting ok 2ddysddy, dw remition siab lerdbal @it s{thtatadNaHTOescobit@pani ¢

portion was washed with H20 and brine and dried over Na2SO4. Chronat ogr aphy
(Si o2, ErpAexigsiadantq.etiy] geriste (B{QAGImIBe vgpmic porioguyasorashed withH:988f opyl ami ne

(372 nm) IRUY, ' 1 -t (7 A
N- ( 2- but f?-ﬁiaﬂ i ég‘)z%wa Y %ﬁ% ﬁ°&@€%¢%£@%§%ﬁ’ﬁi%g PR 1 18
mol ) i n ididazb] 40 clghacine | whssopropad antdne\(A7R nd:) @b b aranpesaidybenzoi ¢ aci d ( MCPBA)
(77% max., 334 ng, 1.45 mmol). After stirring for 3 h, the reaction was
quenched with saturated NaHCO3 sol ution and extracted into CH2Cl2. The
or ggmi ¢ pRktdon was washed 15 with saturated NaHCO3 sol ution, H2O and bri ne.
The organic portion was dried over Na2SO4, filtered and concentrated to
gi ve N-( 2- but \A sutdon afdV-{2Hoityi- HEzofidnzel4c-¢jguinolin-h-ylisopkopiydamne (3A4ang,i ne: (338
ng) as a . |jght hr.o ol j ar t 0.A.sqglution of C . '
N2 but yir BB 8 1 ae i el s Meet MeE i lor S sobapmain rid MTEBA)332 g,
1.11 molcy7960nakd mrﬁgr1h5%nﬂbghu@f&§@m§%rM§ ti) [RER i WasBjuRhARE Wi vessel

to 70 T. The rapi

and heated ) ly stirred solution was then treated with 3 nL
of concentgietNaBEPOrelvizin andey tragtepintoCHerle s The engpnic phttemi wes wabsl ny, 1. 22

moj3 G SAGLEOR VPSS el MRS AaRRAtk, A9 BEALIS ABSH SO e for 2 D
NaySOy, filtered and concentrated to give N~(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-
1-yl)isopropylamine (338 mg) as a light brown solid.

PartH

20 A solution of N-(2-butyl-5-oxido- 1 H-imidazo[4,5-c]quinolin-1-ylyisopropylamine
(332 mg, 1.11 mmol) in 15 mL of 1,2-dichloroethane was placed in a pressure vessel and
heated to 70 °C. The rapidly stirred solution was then treated with 3 mL of concentrated
NH,4OH solution and p-toluenesulfonyl chloride (233 mg, 1.22 mmol), the reaction vessel
was capped, and heating was continued for 2 h. The reaction mixture was then cooled to

25 ambient temperature and treated with 50 mL of CH,Cl,. The reaction mixture was washed

| with H;0, 1% Na,CO; solution (3X), H;O and brine. The organic portion was dried over

Na;SQy, filtered and concentrated. Chromatography (Si0;, 5-10% MeOH/CHCL) gave
320 mg of a light brown solid. Crystallization from CH,;Cly/hexanes gave 2-butyl-N'-
isopropyl-1H-imidazo[4,5-c]quinoline-1,4-diamine (230 mg) as colorless crystals. mp

30 157.1-158.7°C. "H NMR (300 MHz, DMSO-dg) & 8.40 (m, 1H), 7.80 (m, 1H), 7.50 (m,
1H), 7.31 (m, 1H), 5.41 (s, 2H), 4.95 (s, 1H), 3.68 (m, 1H), 2.96 (t, = 7.6 Hz, 2H), 1.93-
1.82 (m, 2H), 1.48 (m, 2H), 1.16 d, ] = 6.4 Hz, 6H), 1.00 (t, J = 7.3 Hz, 3H); *C NMR (75
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25 anbient tenperature and treated with 50 nL of CH2C 2. The reaction

m xture was washed wth H20, 1% Na2CO3 sol ution (3X), H20 and bri ne. The
organic portion was dried over Na2SO4, filtered and concentrate

Chr omat ogr AP PO0HERGAH 5- 10% McOH CHC13) gave 320 rrg of BCT/UBWP“W%% sol i d.
Crystallization from CH2A 21hexanes gave 2-butyl -

i sopropyl -1Hi m dazo[ 4, 5- c] qui nol i ne-1, 4-di am ne (230 ng) as col orl ess
crystals. nmp 30 157.1-158.7 C. 'H NWR (300 MHz, DMSO-d6) 6 8.40 (m 11-1),
7.80 (m 11}z, DMS®-Agho 150H) 15783431 H)1275, 126. 6,512427H)22Q,1@Q4é5153;|—|) 3.68

(7,59, 235 o dog Al b, (19 s e Terkt g 2t) 116

2004/ 08039 86346T HUSR00K, 0068 Found/Hiz,68DRBD: 7163, 1§ 2B583.1, 151.8, 144.7, 133.1,
127.3, 126.6, 124.7, 122.0, 120.4, 115.3, 52.1, 30.3, 26.8, 23.0, 20.8,
14.2; M5 mz 298 (M+H+; Anal. Calcd for C17H23N5: C, 68.66; H, 7.80; N,
23.55. sFound: C, 68.30; H 7.68; N, 2g,33,.5 Exanple 2 N

-Benzyf‘) 2- butyI-IH-lmdazo[4 5-c] qui nol | 1 4-diamine H2 N, N HN 10
Part A A solution of JZmBamzwﬂ-Qmﬂtﬁfﬁfﬂamd{wb[déaw]qmmqmbﬂEﬂrﬁlammﬁ ne

hydrochl oride (503 ng, 1.82 mmol) in 10 nL of isopropanol was treated with
benzal dehyde (220 L, 2.17 mol) and 200 ng of DOWNEX Wh0- X1 acid resin. The
reaction mxture was heated to refl uwaHoverni ght. The reaction mxture was
filtered, and the filtrate was treat mL of 15 triethylam ne and
concentrated under reduced pressureﬁ ulting oil was dissolved in 75
rnL of CH2Cl2 and washed with satu et HCO3 sol uti on, H20 and brine. The
organi c was dried over Na2sO4, fil df@nd concentr at ed to give

N-benzyl i dene(2-butyl - 1H i m dazo[ 4y%

i ght yellow solid. 20 Part B A solution
of N- benzyl i dene(2-butyl -1 Hirnidazo[ 4, 5- nolin-1-yl)arnine (575 ny,
1.75 mmol) in 40 nL of MeCH was treated hH NaBH4 (250 ng, 6.58 ninol).
After stirring for 4 h, the reaction was quenched wth saturated NaHCO3
solution and extracted into CHC13. The organic portion was washed with H20
and brlione aﬁéjnﬂri ed over Na2SO4.

A solution of 2-butyl-1H-imudazo[4,5-c]quinotin-1-amine hydrochloride (503 mg,
1.82 mmol) in 10 mL of isopropanol was treated with benzaldehyde (220 yL, 2.17 mmol)
and 200 mg of DOWEX W50-X1 acid resin. The reaction mixture was heated to reflux
overnight. The reaction mixture was filtered, and the filtrate was treated with 0.5 ml, of
15 triethylamine and concentrated under reduced pressure. The resulting oil was dissolved in
75 mL of CH,Cl; and washed with saturated NalHCOj5 solution, H;O and brine. The
organic was dried over Na,SOy, filtered and concentrated to give N-benzylidene(2-butyl-

1H-imidazo[4,5-c]quinolin-1-yDanrine (575 mg) as a light vellow solid.

20 Part B
A solution of N-benzylidene(2-butyl-1H-imidazo[4,5-cjquinolin-1-yhamine (575
mg, 1.75 mmol) in 40 mL of MeOH was treated with NaBH, (250 mg, 6.58 mmol). Afier
stirring for 4 h, the reaction was quenched with saturated NaHCO; solution and extracted
into CHCl;. The organic portion was washed with HyO and brine and dried over Na;SOa.
25 Chromatography (Si0O2, 50-67% EtOAc/hexanes) gave N-benzyl(2-butyl-1H-imidazo[4,5-

clquinolin-1-yl)amine (427 mg) as a yellow solid.
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25 Chromat ography (Si 2, 50-67% Et OAc/ hexanes) gave

N- benzyl (2-butyl -1 H i m dazo[4,5- c]quinolin-1-yl)am ne (427 ng) as a yellow
solid. -77 WD 2004/ 080398 PCTI US2004/ 006867 Part C A solution

of N- benzyi(az2doubgnbesl H- i m dazo[ 4, 5- c] qui nol i n-1-yl ) am nePEHRT2000006861. 29
nnnol) in 20 nL of CH2CI 2 was treated with MCPBA (77% max., 325 ng, 1.41
ninmol). After stirring for 3 h, the reaction was quenched with saturated
NaHCO3 solution 5 and extracted into CH2Cl 2. The organic portion was washed
w th satupgted NaHCO3 sol ution, H20 and bri ne. The organic was dried over
Na2SO4, filtered and concentr at ed to giv

N benzyl ( 2- but $IsoBitign pfily- hemlé%wlo{fi nmd@pm[&ﬁrrdqlwplml-w;)amrr?&%%% ng) as a

lo:‘ gIzltrltoenzyl?\(yg H%R‘?@} %Pom ghff)gf azo e?%“gl Mfgﬁ"f‘n F%nm?’"y?% AN 1 4 (393 ny,

1. 14 ol junidl). 20fieristifrfngfoP3 Hj hotattiet wanqueneited Withceadiratad Naﬂ(ﬁﬁ%ﬁrwoﬂessel
and heated to 70 T. The ra idly stirred solution was then treated with 5 nL

of céncentrherd@ctefimiefiieGlut h@ﬁrgé’ﬁﬁﬁloﬁéﬂ%ﬁé@%l’?%ww senragsd NaH(939 ny, 1. 25
mol ), t heyAAE H,0MnY B558! THRori&: GAPREG: ox%ﬁfhaﬁ‘%ﬁt ERGedaSd E%Eﬁtgﬂi‘&ﬂtof or 2 h.

The reaction m'xture was then cooled to lent tenperature and treated

wi th 50 ngrvefN- Eﬁﬁzﬂ(zz-buffhé—opdmelﬂmmdwo{ﬂﬂFcéqmatﬂlmhsfh@dme\@?hnigza a lightNa2CC3
sol ution é §ncf8H20 and brine. The organic portion was dried over Na2SO4,
filtered 30" C8HCentrated. Chromatography (Si 02, 5% MeOH CHC13) fol | owed by
crystallization from propyl acetate/hexanes gave

M benzyl - 2-butyl -1 Him dazo[ 4,5 20 c]qui noline-1,4-diamne (237 ny) as

| i ght® yel Paslcrystals. up 159.3-160.5 C. 'H NVR (300 MHz, DVSO-d6) S 8. 31

6,5 aa (s, piiin SR eyba s fplde ﬁlﬂﬂ%ﬁ?& findiy gﬂ?-?z‘h% 8 T

(t, J 89s drg 1. IZIhI)mmII) 11740 ﬁm onl‘B-dmhlo%@et]ﬁanﬂ ,wa2 bI)apecDm%pr(sisure]vesseTaﬁd Hz, 3H);
M5 iz 346(M H)ot. d for C2j H23NS 73,02, H 6.71, N, 20.27.
Found: C, heasedrts.70C. d hg Saplﬂy sg@echgnluuw@gg%qr@te‘gl with 5 mL of concentrated

N -1 sopt oRy 021 SBRiBA!ank Breb REAREREAY1 RuloHAM 39!tk 1§ 25 i) AL RérctiblesbhIN - 5-

15 was capped, and heating was continued for 2 h. The reaction mixture was then cooled to
ambient temperature and treated with 50 mL of CH»Cl;. The reaction mixture was washed
with H,O, 1% NapCO5 solution (3X), H>O and brine. The organic portion was dried over
Na,S0,, fiitered and concentrated. Chromatography (S10,, 5% MeOH/CHC];) followed
by crystallization from propyl acetate/hexanes gave N'-benzyl-2-butyl-1H-imidazo[4,5-

20 clquinoline-1,4-diamine (237 mg) as light-yellow crystals. mp 159.3-160.5°C. 'H NMR
(300 MHz, DMSO-dg) 8 8.31 (d,J = 8.2 Hz, 1H), 7.83 (d, ] = 8.4 Hz, 1H), 7.54 (m, 1H),
7.42-7.31 (m, 6H), 5.44 (s, 2H), 5.26 (t, ] = 5.6 Hz, 1H), 4.37 (d, ] = 5.6 Hz, 2H), 2.71 (t,J
= 8.4 Hz, 2H), 1.74 (m, 2H), 1.42 (m, 2H), 0.95 (¢, J = 7.3 Hz, 3H); MS m/z 346 (M + H)";
Amal. Calcd for C2;Hp3Ns: C, 73.02; H, 6.71; N, 20.27. Found: C, 72.75; H, 6.55; N, 20.46.

25

Example 3
N'-Isopropyl-2-methyl-1H-imidazo{4,5-c]quinoline-1,4-diamine



NI HNM/ -78 WO 2004/ 080398 PCT/ US2004/ 006867 Part A A solution

of N- ( 3- am noqui nol i n-4-yl )hydrazine tert-butyl carboxylate (11.67 g, 42.5
mmol) in 400 nL of anhydrous toluene was treated with trineth ort hoacet at e
(5.96 5 nmWO2B48303ol ) and pyridi ne hydrochl oride (100 ﬁgwa%@g

at nosphere of N2 and heated to reflux. After stirring for 3 h, the reaction
m xture was concentrated under reduced pressure to give a red solid.

Chr omat ogr aphy (Si @2, 0-10% MeOH Et CAc) gave tert-butyl

N (2-nmet hyl - 1H-i m dazo[ 4, 5-c]quinolin-I-yl)carbaniate (10.7 g) as a yellow
foam 10 Pq;t B tert-Butyl

N- ( 2- et hyl™- Iélmdazo[4 5-c]quinolin-1-yl)carbamate (5.00 g, 16.8 nmol)

was di ssol ved eré%@utmn d}‘fN 3-8mindqtiabiih-3-yEhGlbazme dert-Betyl €a6diydile (11X47Us,e Was
heated to reflux for he reaction m xture was cool ed and concentrat ed

under redud@e T!E@OB%&QQIB@ vignydreusioBepuinaserated Wit Eimetbprderqetataes0

Oyt S RO HA G0 S8act D9y B st of Ny
suspensi on lehte tomefliny.| Alfter stn'nﬂglﬁm B, fheq]:zq;ubﬂ ﬁhxmrd warnomeedmgaehdamﬁéxor | de ( 1.79
20 g, 7.62 I 30 m, o th

of p?] t ol ueﬁg‘g‘??F B‘I??Q%H%l@i gve g FFé SPB&C ’ISW%?ﬁyp ﬁg&@%ﬁg%@g&ﬁgﬁ %EYB] @ave

overni ght . tlﬂ?%afyﬁg@{:zlrﬁ&hylrﬁﬁ-ﬁﬁﬁcﬁz&@%- &rﬁﬂolﬁ{ F%‘rp ﬁ&eﬁt? (i‘(p”! Q}asqi dip@ and 10

mL of MeOH, an ing was contl nue for eaction mxture was
cool ed and fommcentrated under reduced pressure. The resulting oil was

di ssol ged in 50 nL of CHC13 and washed with 2% 25 Na2CO3 sol uti on, H20 and
bri ne. "The organic portion was dried over Na2SO4, filtered and concentrated
to give N imgpmopylidene(2-nethyl-IHimdazo[4, 5- c] qui nolin-1-yl)am ne

(1.82 g) as a yellow solid. Part D 30 A solutjon

N-i sopropyl i dende2-Bustl N 2-methyiil Haiéjagols, i:‘}]&ﬂliﬂﬁblhlrﬁdkﬂsh%ﬁﬁ(ﬁ@()gé 1682 g,

7.64 ol ) ﬂn%ﬁ%zﬁ%ﬁ‘sbl ot tgi'rﬁﬂfof Ve i} E&ﬁ%e&d%é&ﬁugﬁlﬁ{x&ﬂr %v%sg’ 30.6

mmol ). After stirrin the reaction was quenc Satur at ed
NHACl sol utheated to reﬂux for 2 h. The reaction mixture was cooled and concentrated under reduced

15 pressure to give a brown solid. The brown solid was crystallized from ethanol/H,0 to

give 3.13 g of 2-methyl-1H-imidazo[4,5-c]quinolin-I-amine hydrochloride.

Part C
A suspension of 2-methyl-1H-imidazo{4,5-c]quinolin-1-amine hydrochloride (1.79
20 g, 7.62 mmol) in 30 ml of 2,2-dimethoxypropane was ireated with 90 mg of p-
toluenesulfonic acid. The reaction mixture was heated to 100 °C overnight. The reaction
mixture was then treated with 10 mL of H,O and 10 mL of MeOH, and heating was
continued for 24 h. The reaction mixture was cooled and concentrated under reduced
pressure. The resulting oil was dissolved in 50 mL of CHCl; and washed with 2%
25 Na,CO4 solution, H>O and brine. The organic portion was dried over Na,SQy, filtered and
concentrated to give N-isopropylidene(2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)amine
(1.82 g) as a yellow solid.

Part D
30 A solution of N-isopropylidene(2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)amine
(1.82 g, 7.64 mmol) dissolved in 40 mL of MeOH was treated with NaBH, (1.16 g, 30.6

mmol). After stirring for 18 h, the reaction was quenched with saturated NHyCl1 solution
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-79 WO 2004/ 080398 PCT/ US2004/ 006867 and partitioned between CH2Cl2 and 2%
Na2CO8 sol ution. The organic portion was washed with 2% Na2CO3 sol ution,
H20 and brine and dried over Na2SO4. The resulting organic portion was
filtered wodommsement rat ed under reduced pressure to gi PETNES2004/006867

i sopropyl (2-nmethyl -1 Himdazo[4,5-c]quinolin-l-yl)amne (1.84 g) as a yellow
foam 5 Part E A solution

of N-i sopropyl (2-net hyl -1 Hi m dazo[ 4,5-c]quinolin-1-yl)amne (1.84 g, 7.66
ol ) di sgal ﬁéﬁﬁxdn@d Béwitn OF1,1, 2nd RRINHTOR kblatien. VB drg@dt p6ktioh kfas MCPBA (77%

max., 2.36 . :é)&;After stirring for 3 h, the reaction mxture was
treated wie 3@%‘@@4\@2 sgBytign; |0 WW@Q@F%OWEP&@QC@? regHEn®r gani c

portion d\{ﬁﬁgﬁ%d d brine. The
organic ;ﬁg?ﬁ{@ﬁgﬁggwﬁ?ﬂgﬁg&g{}%ﬁggé& tere got!r)_l%grﬁwrat ed to give
N- i sopr opybifrdpylet-ingthyb Bxinitzb4; 5-njqdanbf-4; 35}arrm}ec(1118r4cg)|aaalyeu¢\y£mmme (1.95 9)
as a_light orange solid. 15 Part F A solution of

N sépropyl (2- et hyl - 5-oxi do-| Him dazo[ 4, 5-c]quinolin- |- yl)amne (1.95 g,
7.61 molpartn 75 nL of CH2A 2 was treated with 35 nL of concentrated NHAOH
solution. To the rapidly stirred solution was added p-tol uenesul fonyl
chloride (1.52 SglutltTD ergpylmfm@hylsltﬁ rmlndn@[4,éTC]<30n¢h1h1 -yhaminedd ¢ i on

Soprar i SRR AGIET lbhefll IR ol ) (555

H2O and bmbne2.39 Ig@@sgmml): mﬁéﬁsnﬁmg/mm 4y the eeacorbini v S, trehie tnthexd; and
concentrated to 'gl ve a -yell ow solid. Crystallization from propyl

acetlflt e gHalQyso %@b?@fb%ﬁaﬂeﬁ’é’?ﬁﬁ - %3&5&36{943@‘81 Yas Wathedauth, 4- di ani ne

/10 (Sg)sa?ﬁa@%%é‘%@f%&mﬁé&'f? 2q g ek mic b, (P72

7 53 45Néj&04,lﬁ]t&ed ahdXondendtedrtp giveAFisopropAR2-fuethyRS+xidod 1 9- Im(dizo[dl 5— 1.4 Hz,

(75 |sz é@@f@ﬁ '%mi)él_’fmlﬁgcl 18(3?3&31&2‘5@52%%811 5 137 E]s _12723 Hiz466H) 1%3.04!\"\/'?

120.2, 115.4, 52.3, 20.9, 13.8; Msmz 256 (M+ H+; Anal. Caled for
Cl4H17N5: C, 65.86; H, 6.71; N, 27.43; Found: C, 65.59; H, 6.56; N, 27.009.
30 -1§0 wg’aob4/ 080398 PCT/ US2004/ 006867

A solution of N-isopropyl(2-methyl-5-oxido-1H-imidazo[4,5-c}quinolin-1-
yl)amine (1.95 g, 7.61 mmol) in 75 mL of CH;Cl; was treated with 35 mL of concentrated
NH4OH solution. To the rapidly stirred solution was added p-toluenesulfonyt chloride

(1.52 g, 7.99 mmol). After stirring for 30 min, the reaction mixture was treated with

20 CHCl; (25 mL) and H>Q (35 mL). The layers were separated and the organic portion was
washed with 2% Na,CO; solution (2X), H,0 and brine. The organic portion was dried
over Na;SQq, filtered and concentrated to give a light-yellow solid. Crystallization from
propyl acetate gave N'-isopropyl-2-methyl-1 H-imidazo[4,5-c]quinoline-1,4-diamine (747
mg) as off-white crystals. mp 227-229 °C; "H NMR (300 MHz, CDCl;) 6 8.19 (dd, J =

25 8.2,1.1 Hz, 1 H), 7.79 (dd, ] = 8.4, 0.7 Hz, 1 H), 7.53-7.45 (m, 1 H), 7.33-7.26 (m, } H),
542(s,2H),491(d, =14 Hz, 1 H),3.73-3.62 (m, 1 H), 2.64 (s,3H), 1.15(d, J=6.2
Hz, 6 H); *C NMR (75 MHz, CDCLy) & 151.4, 151.3, 144.9, 133.3, 127.6, 127.3, 124.6,
122.4,120.2, 115.4, 52.3, 20.9, 13.8; MS m/z 256 (M + H)"; Anal. Calcd for C;4H7Ns: C
65.86; H, 6.71; N, 27.43; Found: C, 65.59; H, 6.56; N, 27.09.

30
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Exampl e 4 N -Benzyl - 2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne
NH2 / NI\ MNI- N5 Part A\ A solution

of N- (3-am noqui nol i n-4-yl ) hydrazi ne tent-butyl carboxyl ate §J12. 15 g 44. 3
nunol ) in 20020¥B%nhydr ous CH2CL2 was cool ed to 0 C aRETUSWRFMGT ¢ h
triethylamne (7.72 nL, 55.4 mmol) and 2-et hoxyacetyl chloride (5.70 g, 46.5
nmol ) under an atnosphere of N2. After 3 h, an additional | nL of

2- et hoxyacetyl chloride was 10 added. After stirring for 2 h, the reaction
m xture was concentrated under reducdtkampleebsure to give a brown solid. This
was dissolved in 150 nL of EtOH and treated with 18.5 nL of triethyl am ne,
and the nixture wa¥-Bafzylixethoaymethighi-imidaeo[#Sar qiineline- k4-dianineas
concentrated under reduced pressure to give a dark-red oil. The red oil was
di ssolved in 200 nL of CH2Cl2 and washed with H20 (2 X 75 nL) and brine (75
m.). The organic 15 portion was driegHgver Na25O4, filtered, and
concentrated under reduced pressure o gjve red solid. The solid was
treated with a m ni num anount of hd d filtered to renove insoluble
material. The filtrate was concentra o give tert-butyl N-(2-

et hoxynet hyl - 1H-i m dazo[ 4, 5- c] qui n-lyyl)carbamate (14.3 g) as a. tan
solid. 20 Part B tert-Butyl

=10

N- ( 2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol in-1-yl)carbamate (14.3 g, 41.8
nunol ) was dissolved in 150 nL of 2 MH Et OH, and the reaction m xture
was heated to reflux for 3 h. The react m xture was cool ed and

concentrated under reduced pressure to give. a brown solid. The brown solid
was di Ssolwagd An 100 nL of H20 and 25 treated with 100 nL of concentrated

NHAOH sol ution. The basi ueous. sal utign was then extracted wth CH2Cl12
(4%). The combi AeePeigait-(F-dieaninelie4cvilhyorian certhi heabmvme G odp i eo
over Na2SOhs 3Thgo§ah Bbo 811 ¥Bsh{dribheCALIZNLs CR&RRI0 el £ eadatwiieduced - 81
WO 2004/ 080398 PCT/ US2004/ 006867 pressure to give a brown foam The foam
was tritur dtettyiwinite {7200k, 156 mioheand 2f¢thaxgnentyl chloride (5.70 g, 46.5 mmol)
under an atmosphere of N;. After 3 h, an additional 1 mL of 2-ethoxyacetyl chloride was
10 added. After stirring for 2 h, the reaction mixture was concentrated under reduced
pressure to give a brown solid. This was dissolved in 150 mL of EtOH and treated with
18.5 mL of tricthylamine, and the mixture was refluxed overnight. The reaction mixture
was concentrated under reduced pressure to give a dark-red oil. The red oil was dissolved
in 200 mL of CH,Cl, and washed with H>O (2 X 75 mL) and brine (75 mL). The organic
15 portion was dried over Na;SQy, filtered, and concentrated under reduced pressure to give a
red solid. The solid was freated with a minimum amount of hot Et;O and filtered to

remove insoluble material. The filtrate was concentrated to give fert-butyl N-(2-

ethoxymethyl-1 H-imidazo[4,5-c]quinolin-1-yl)carbamate (14.3 g) as a tan solid.

20 Part B
tert-Butyl N-(2-ethoxymethyl-1 H-itmidazo[4,5-c]quinolin-1-yl)carbamate (14.3 g,
41.8 mmol) was dissolved in 150 mL of 2 M HCl in EtOH, and the reaction mixture was
heated to reflux for 3 h. The reaction mixture was cooled and concenirated under reduced
pressure to give a brown solid. The brown solid was dissolved in 100 mL of H,O and
25 treated with 100 mL of concentrated NH4OH solution. The basic, aqueous solution was
then extracted with CH,Cl, (4X). The combined organic layers were then washed with

brine and dried over Na,SO,. The solution was filtered and concentrated under reduced
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The filtrate was concentrated to give

2- et hoxynet hy-1 Him dazo[4,5-c]quinolin-l-amne (5.77 g) as a tan solid. 5-
Part C A solution of 2-ethoxynethy-I|Himdazo[4,5-c]quinolin-I-amne (1.50
g, 6.19 w0 odoyosm9ss0 nlL of i sopropanol was treated w thcbeszaldesyde (0. 66
m., 6.50 miol) and 10 ng of p-tol uenesulfonic acid. The reaction m xture
was heated to 120 C for 3 d. The reaction m xture was cool ed, and a
precipitate started to fonn. The reaction m xture was 10 treated with Et20

anddt heF4 piekdufd B nteqns}bwﬁ fbﬁbemwfdaﬁﬂa@—thamé@wxmrm;@mﬁbm and filtered.
I nudazo

C qU|noI|n ).ani i ne a ray soli Part D A
sol ution @he 8l QOGWRFQI%EWS w&m U4, Ssclavigolinbtanting 15
yI)amne gmmol) in 50 nL of l\/EC]—Ivvastreated wi th NaBH4 (458
ng, 12.1 531?1.}3 |39“%%‘%’§r stirring for 1.5 h, the reaction mxture was
concentrated, then treated with saturated NaHCO3 sol ution, and extracted
into CHCl Ehe organi c portion was washed wth H2O and brine and dried
over °Na2S The resulting solution was filtered and concentrated to give

N-benzyl - ( 2- et RaxNEBh Byzkiﬂbkﬁh&ﬁfﬁbﬂmﬁd&bﬂm-@ﬁuh{bh% MhhAf¥(180 ¢26.161. 01 g) as

a tan solid. Part E A solution o

N-benzyl - (@nad} indRymie o higoprepaned Waztfpatec‘swtﬂ]l benzablehydel(0y06)mli MED m@ol)omdg, 3. 04
nol ) in MCPBA 25 4.56
o) ! A TOpe iR R ottE Bt TRt Fpedinl i s b B e g a0 e 0
Na2CB s Ofddbﬁd?ﬂnﬁcﬂﬂe 4k E@AéE dnd B beecipildelsthrted e foPid Ahe Ge RELA FuASasvashed
with H2O and brine. The organic portion was dried over Na2SO4, filtered and

concént r atredied wity B aqdianfitergdto give N-benzylidene-(2-ethoxymethy-14-

et hoxynet ng_ yl)amne (0.99 g) as a
i ght - yel dgz"ij'( %%d@h%%%h§6g%§%%5%%820041006867 Part F A
sol ution of N-benzyl - (2- et hoxynet hy-5- oxi do-| H i m dazo[ 4, 5-c] qui nol i n-1 -
yl)am ne %0.%9 g, 2.84 nunol) in 50 nL of CH2CI2 was treated with 25 nlL of
concent r at ¥4 NHAOH sol ution. To the rapidly stirred solution was added
p-tol uenesul fo }ém%%lnm- : _eBhidoiilkng for 30 mn,
t he reaction V\gééb%u?ggtg g%ngyméﬁggrgh? 0 ! 1)mda%f:>f£€5’ cRfubolib

15 yl)amine (1.00 g, 3.03 mmol) in 50 mL of MeOH was treated with NaBH, (458 mg, 12.1

mmol). After stirring for 1.5 h, the reaction mixture was concentrated, then treated with

saturated NaHCO; solution, and extracted into CHCIs. The organic portion was washed

with H;O and brine and dried over Na;SO4. The resulting solution was filtered and

concentrated to give N-benzyl-(2-ethoxymethy-1H-imidazo{4,5-c]quinolin-1-yl)amine
20 (1.01 g) as a tan solid.

Part E
A solution of N-benzyl-(2-ethoxymethy-1H-imidazo{4,5-c]quinolin-1-yl}amine

(1.01 g, 3.04 mmol) in 50 mL of CH,Cl, was treated with MCPBA (77% max., 1.02 g,

25 4.56 mmol). After stirring for 3 h, the reaction mixture was quenched with 2% Na;CO4
solution and extracted into CH,Cl,. The organic portion was washed with H,O and brine.
The organic portion was dried over Na,SOy, filiered and concentrated {o give N-benzyi-(2-
ethoxymethy-5-oxido-1H-imidazo[4,5-c]quinolin-1-yl)amine (0.99 g) as a light-yeliow
solid.

30
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m.) and H20O (25 nlL). The layers were separated and the organic portion was
washed 2% Na2CO3 sol ution, H20 and brine. The organic portion was dried
over Na2SO4, filtered and concentrated to give a tan SE&IJI‘&B (&%&g&t ogr aphy
(Si 2, 2%WeerHepE28 containing 0.5% concentrated NH40 FYUENE by
crystallization from propyl acetate gave N 10

benzyl - 2- et hoxynet hyl -1 Hi m dazo[ 4, 5- c] quui ol i ne-1|, 4-di am ne (148 ng) as
white needles. nip 152-155 C, tH NWR (300 MHz, DMSO-d5) S 8.61 (dd, J =
8.2, 1.2 HPartB H), 7.85-7.77 (m 1 H, 7.59-7.52 (m 1 H, 7.42-7.34 (m 4

94T 350 7 oo e syl b g ol !

7.0 Hz, 3 ¥i) amﬂa@? DIVR A §EmMo, in SDGEISH T GHA Lwis trdedelt With 29 19f cbﬁBen_t’nateJiS
129. 2, 129. 6, 127.8, 126.7, 122.4, 120.7,66.7, 65.3, 56.7, 15.0; M

miz 348 WH40H)801utlAnaifo treappigly tiredselnpanges wlidebppeierssulfgndohlopde 6 11: N,
20. 0955 Fou

2- Et hoxyrre ylﬂ%il @? s‘f%g?l pyﬁe{aﬁrﬁ%% %Eﬁéh%%gt?gryo‘??sﬁre %d WIéh g}:n{lz?lrzléso NH2 ~\
N O-/ r iLhhxhd HEa(25 ML) Phesloyars were ssparated and the organic portion was washed 2%

2- et hoxynet.h md 4, 5-¢ jnolin:I-amne

350 o KOs hifon o HEb e P ey rian selisn & BB Opy icred Fhol )
acetic aci gorl:Ontbedib givkla 3n S, )Clﬁrﬂﬁat%gﬂbh'ﬂﬁl@ ,20ghRahorelyditfang 2. 39 g,

11.3 nL). After stlrrlng over ni |t|ona acetone (5 nmL), acetic acid
(0.65 mi, @ﬁ‘?@cqmmtt)at@dﬂifh%bﬁoqucd bmmte&lwmcﬂwm pioge] Q@ta&@g@'e M1.3 nl)

wer e dded Af d eac 2004/

pers Wbooapstiubereoutinabil ) S tikah s Ryt PRt AP s oo

sol uti on. I&ﬂésamcﬁqumﬁecskmmmom bRy SRS (@arfLen, yasext ract ed
w th additional PCI 2. The conbined organic |ayers were washed with H2O

and bri ne, Hlw1.8%7.3V ém, NER.SGH9-7 a8 dme bhigehtd-afé dmuh blier7.33-2 dddud 2gt)e8 84Kt to

Phe mat or | 3 Sh e BT ARG BRA A S AR R waRlE i o o)
After 2 hp H)hE 2P ﬁa!:i:i’/‘QﬂHEy&BHﬁ tensiverd (TsyMHbecRAd) § 16N 1 of47HY Q4401 3318

reactjon mxtu
15 1292 1291 1286 127.8,126.7, 122.4, 120.7, 66.7, 65.3, 56.7, 15.0; MS nv/z 348 (M +

H)"; Anal. Caled for CoHaNsO-0.36H,0: C, 68.90; H, 6.11; N, 20.09; Found: C, 68.50;

H, 6.07; N, 20.11.
Example 5
20 Z-Ethoanethyl-Nl—isopropyl-1H—imidazo[4,S-c]quinoline—1,4-diamine
\ NH, .
NN P
i D
7N
HN\(
Part A

A solution of 2-ethoxymethy-1/-imidazo{4,5-c]quinolin-1-amine (2.50 g, 10.3
25 mmol) in 250 mL of 1,2-dichloroethane was treated with acetone (0.83 mL, 11.3 mmo}),
acetic acid (0.65 mL, 11.3 mmol) and sodium iriacetoxyborohydride (2.39 g, 11.3 mL).
After stirring overnight, additional acetone (5 mL), acetic acid (0.65 ml, 11.3 mmol) and
sodium triacetoxyborohydride (2.39 g, 11.3 mL) were added. After 2 d, the reaction was
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concentrated under reduced pressure. The residue was partitioned between
saturated NaHCO3 solution and CH2C12. The | ayers were separated and the
organic portion was washed with saturated NaHCO3, H20O and brine. The
organi ¢ pewo peowossds dried over 10 Na2SO4, filtered, andecomssminesed under
reduced pressure. Chromatography (Si02, 4% MOH CHC13) gave

N- (2- et hoxynet hy-1 Hi mi dazo[ 4, 5-c] qui nolin-1-yl)isopropylanmine (0.98 g) as
a browmn oil. Part B 15 A solution

of N- (2- et E@é‘fﬁﬂ}ahﬁéﬁché&ﬁyﬁdﬁ@tﬁi{&'sﬁuﬁtéﬂﬂﬂ@@ms&uﬁd}ﬁ | Bloapay Werd saparate@. 98 g,

3.45 mol) in 35 nL of CH2CI 2 was treated wth MCPBA (77%.max., 1.10 g,

4. 48 ol §nd the aqeous prtipm yas @Fffasteﬁ withpadditional @H?P%Eham@ﬁ@bor&amﬁ 296 Na2CO8B
solutlon 1:988 w2H L ARedih TR &dAfe; arfayer Galics, BRf ddne ghed with H2O
and brine organi c por ion was’ dri over tered and

concent r ateddcdi@regssue tiNgiv2 alﬁown oil. Some isopropylidene mtennedxate was still present,

Ny o L i b isopsinn sl ol ot He R Angichiod Wik RBRALY. 6. "fadeh 93 O
N (2- et honytH@;e%oi V@ﬁ%‘ cﬁ'@néﬂéﬂ'bﬁr@héiﬁi%lﬁ[o‘h T HRDUAIRE Fdaction r?nﬁct&ﬂa Ma§opr opyl ani ne

(0.93 g, 3. nmol ) of CH2Cl2 was treated wth 15
concentr a@@menm-\imsigﬂ mﬂu@d pressuieh dhe egsidyk ywas Pﬁlfll’ﬂ@deéwtwwrowhmgd added p-

t ol uenesu hl.ori d stirring.for 30 mn, the
Foaot 1 on haBCYs sl Sl Belajerd Rl Rk ot inSbrblit Biafivade, I e o
separ at edwaghid infith satugasd Naﬁg@emgmmmmnwmmgmwpo}%&M%Meutl on, H20
and brine, The organic portion was 30 dried over Na2SO4, filtered and

cond@nt r alNerb Quofiligred and cencenisptpdiunder respadRpepify (lapmstosraphy (HO4%IC13) gave

2- et hoxy oy (368 .n)
as a tanng%%(:ﬂml)%gwqg% @%%%3@5@8%9%&%@, @9?1515@%881%%315]“% 84 D .
2004/ ososw%uﬁ@mmoasm J = 8. 2 1.1 Hz, , 7.77 (dd, J = 8.4, 0.7
Hz, 1 H), 7.54-7.47 (m 1 H), 733724(m 1 H) 555(d J=3.2H, 1
H, 5.41 (s, 2 H, 4.89 (s, 2 H), 3.73-3.60 (m 3 H, 1.26 (t, J = 7.0 Hz,
3H); 1.15p4glg J = 6.2 Hz, 6 H); 13C NMR (75 MHz, CDC13) S 151.1, 148.7,
145.0, 127.7, 126.6, 123.9, 121.9, 121.3, 115.4, 66.8, 65.7, 52.5, 20.86,

15. 15 M5 nf z 3&csol(ulxitpnoSNH)quﬂmwmethyadfﬁuidam[witﬂmmm@l@M@pr@maﬂ@e 62. 39;

H 7.19; % 982g2, 74ﬂ§ mm%H 35 %L gf? CﬁgClz was trgatgg Wlthl ’MégBKg(??‘EXmgﬁp € I- I&g,

4.43 mmol). After stirring for 3 h, the reaction was quenched with 2% Na,CO; solution

and extracted into CH>Cl,. The organic portion was washed with H,O and brine. The
organic portion was dried over Na,SOy, filtered and concentrated to give N-(2-
20 ethoxymethy-5-oxido-1H-imidazo[4,5-c]quinolin-1-yl)isopropylamime (0.93 g) as a light-

orange solid.

Part C
A solution of N-(2-ethoxymethy-5-oxido-1H-imidazo[4,5-¢c}quinolin-1-

25 ylisopropylamine (0.93 g, 3.10 mmol) in 25 mL of CH»Cl, was treated with 15 ml. of
concentrated NH,OH solution. To the rapidly stirred solution was added p-
toluenesulfonyl chioride (620 mg, 3.25 mmol). After stirring for 30 min, the reaction was
treated with CH,Cl, {20 mL) and H>O (15 mL). The layers were separated and the organic
portion was washed with 2% NayCO; solution, H,O and brine. The organic portion was

30 dried over Na;SOy, filtered and concentrated to give a tan solid. Chromatography (SiO,,
5% MeOH/CHCl3) gave 2-ethoxymethyl-N'-isopropyl-1H-imidazo[4,5-c]quinoline-1,4-
diamine (368 mg) as a tan solid. mp 162-164 °C; 'H NMR (300 MHz, CDCl3) § 8.60 (dd,
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N - Q/cl ohexyl - 2- (et hoxyl net hyl ) - 1H-i m dazo[ 4, 5-c] qui nol i ne-1, 4-di aniiue H2
/' \ NQJ NHN)DlOPartA

2- (Et hoxynet hyl ) - 1H i mi dazo[ 4, 5- c] qui nol i n-1 -anni ne (0.9 gnol) was
pl aced in év%é’ 0P80 ¥und bottom fl ask, dissolved in 1,2- d&gﬁﬁ% )%%ane and
pl aced under N2. Cycl ohexanone (1.19 ni, 11.5 nmmol), acetl c acid (0.45 nilL,
7.79 mol) and sodium 15 tri acet oxyborohydr| de (1.65 g, 7.79 mmol) were

dded and th d und N 5 days.
The reacti i e GHenLHEG B0 To8 4uby Hoh For >4 200N SODNAROHE Sl § on (25
nL) and di gh) 969(&?9'13}161&25@1—941 @h@}nws%ezm% 733 80%hes 81 bO (127 =

separatory funnel ‘and the phases Sepaf ated.” The aqueous portion was

extract ed i@ Hz.RFBhl.6f ¢hderanElz( @B @Nmﬁibﬁiﬂ, @@lﬁrﬁg]édﬂclﬁ%ﬁil%r% wer e

washed 20 ent i al i ry (2 ) ) Na2SO4) ,
P o ea andtvniis S gk edlanh, 12hS; %1(5;/‘??85'15’ 6 ek BB, b Tl W&%&W@ﬂé by

I'i qui d5 chr eyt Al ard RBES:H, NMEXH. 4DHONY, 21304 MBY. 10f Nt I74 Reded AT, adas;  showed
it to be a mxture of the hydrazone and hydra2| ne. The oil was dissolved in

net hanol (256G N.8Ri’Pled in an ice water bath and then treated with sodi um
borohydride (1.25 g). The reaction was quenched with water 25 (25 nL) and
the m xture concentrated. The residue was partitioned between

di chl oronmet hane 50 nL) and water (15 BEdajmpldé ansferred to a separatory

funnel, and the  phases epar at ed, The organi.c .porti was, washed
sequential l'y witH -Egﬁﬁg}}e&\é\f@%&tﬁg&@y Iﬁ”t“?‘!ﬂarz‘([gg ﬁok}%ergg dimping| ) and

brine (20 nL), dried (Na2SO4), f||te|Ne|d and -85 WO 20041080398

PCTI US20041006867 then concentratedit6 yi eI thick brown oil. The
material was purified by colum cH}omg phy (35 g Si02, 97:3
chl grof orm nethanol) to yield 0.51. 49 _of cycI ohexyl -

(et hoxynet hyl ) -1H i m dazo[ 4, 5-c] q
solid. 5 Part B
N- Cycl ohexyl - 2- (et hoxymet hyl ) - I Hi m dazo[ ]quinolin-l-amne (0.51 g,
1.57 1omol) was placed in a 200 nL round boftom fl ask, purged with N2 and
di ssol ved ig,, di chl oromethane (25 nL). MCPBA (0.484 g, 1.96 mmol, 77% max)
was added over a 5

2-(Ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-1-amine (0.900 g, 3.71 mmol) was

Iilqltll-an‘i ne as a light brown oil /

placed in a 50 mL round bottom flask, dissolved in 1,2-dichloromethane, and placed under
N;. Cyclohexanone (1.19 mL, 11.5 mmol), acetic acid (0.45 mL, 7.79 mmol) and sodium

15 triacetoxyborohydride (1.65 g, 7.79 mmol) were added and the reaction was stirred under
N, at room temperafure for 5 days. The reaction was quenched by slow addition of
saturated NaHCO; solution (25 mL) and dichlorométhane (25 ml). The mixture was
transferred to a separatory funnel and the phases separated. The aqueous portion was

) extracted with dichloromethane (25 mL). The combined organic portions were washed

20 sequentially with water (25 mL} and brine (25 mL), dried (Na;SOy), filtered and then
concentrated fo yield a thick brown oil. Analysis by liquid chromatography/mass
spectroscopy (LC/MS) of the crude product showed it to be a mixture of the hydrazone
and hydrazine. The oil was dissolved in methanol (25 mL), chilled in an ice water bath
and then treated with sodium barohydride (1.25 g). The reaction was quenched with water

25 (25 mL) and the mixture concentrated. The residue was partitioned between
dichloromethane 50 mL) and water (15 mL), transferred to a separatory funnel, and the
phases were separated. The organic portion was washed sequentially with saturated
NaHCO; solution (20 mL), water (20 mL) and brine (20 mL), dried (Na,SO,), filtered and
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mn period. The reaction was stirred at roomtenperature under N2. After 2
I't, analysis by 10 thin layer chromatography (TLC) (SiQ2,, 95:5 ' ‘
chi or of or m et hanol ) showed conplete conversion. The sol ution was dil uted
Wit h di chived arsenstaske (15 L) and 2% sodi um car bonat e s8CTUSHNH 468671 ) . The
m xture was transferred to a separatory funnel, and the phases were
separated. The organic portion was washed sequenti ally with 2% sodi um
carbonate solution (15 nL), water (15 nL) and brine (15 nlL), dried (Na2SOH),
filtered &[ﬁdcﬂ)ﬁc@h&ﬁ&dwmm tlhaikdadomor}i Thelm@tedidllwes @irified by column

| ohex h i ni |
N Can T oantopaiE e Erite 270 Sl bRt 1 TsieEs B S N cltasiE e o)
qui nol i n- keth@yitehyl 2 PR db2 8 4%5-¢ d]aul%ﬁmmmnwssap HGes bil AsaiR0 nL round

bottom fl ask and di ssolved in i chl oronmet hane (20 nlL). Ammoni um hydr oxi de
solution (10 nL) was added and the m xture was stirred vigorously. The
sti rre d %e was chilled in an ice water bath. Para-tol uenesul fonyl

chl orldew?%[Lt 0 g, 1.31 nmol) was added over 5 min. After 30 mn of

stirring at 0 WC[jzaﬂb}(eﬁl;r@&(atﬁ&ﬁﬁ:ﬂiﬁlp[Hflmﬁdmz@[ama]min)ahﬁhmde APk et &7
conversion. 25 The m xture warmed to roomtenperature _and then dil uted

with di chrgrehhpenpiaecdins EOIQL“}L Wd\bﬁEt@Fl flagly prrged wrfNpand disselNgddn t r ansferred

to a separ t S 1 Was
e e I L S L
) and bmnmee;@dgﬁ The)readiohehs stimed Maﬁﬁ@zﬂemﬁardltumrmﬂer Hf\dAﬁhe‘hh cmalysiatbyat ed to

iy okt ogRHp et 508ty SHLE) i oER s rlerhaisire Dk Tef toeMeRor oduct as

an of f wWibirra®d. i The sbiRionfas\diuted vﬁﬂﬂ dl@hm&emaﬁé@i%ﬁﬂ) !n'itl Buhdigfn @ 9:1

chl orof orm met hanol m xture. A small spatula tip f acti vated carbon
( DARCO G G@honge sautign (Iagniak déw mnamem Q@@ﬁﬂrﬁ@@@%e;ﬂ@tﬁ@&&@@a@ﬁﬁ%? and
the m xtur was Isetsererlrege tl.grolom tce erat ure é ¢ {Hhi(,} [ e ya

1 rtor ed ERERRGRTE s By Tob AT GPRERIA sk sdfrrial Ryl 2% il

chl or of or wnsahﬂaemhnonms thil), Wath €1 ¥@B) atﬁﬂﬁﬁ%r(ﬂﬁ at1gddricd (WNas$d,)afigdradand sol i d.
The gsassy solid was triturated in 15 diethyl ether for 2 h to provide a

whi t & sol itlen cpreenggteddo wigld @481 sef %Tcwalyh%ba Kypethydoreddt L nsed 5 with
di ethyl et azc)}[i]/[tg ga'?k-b \f%ng#ﬁimh&a% vacuum oven (70 C) to y| eld 0.062 ¢

of N - cyclo oxynet i m dazo[ 4, 5-c] qui nol i ne- 1, 4-di am ne.
np 143-145 C. 'H NMR (300 MHz, DMSO-d6) S 8.61 (dd, J= 8.1, 11Hz 1 H,
7.58(dd,}j]:i:8.3, 0.9 Hz, 1 H, 7.46-7.38 (m 1 H), 7.28-7.21 (m 1H),

6.99 (d, 9 Hz, 1 H, 6.69 (s, 2 H),

N-Cyclohexyl-2-(ethoxymethyl)-5-oxido-1 H-imidazo{4,5-c]quinolin- 1 -amine

20 {0.425 g, 1.25 mumol) was placed in a 100 mL round bottom flask and dissolved in
dichloromethane (20 ml). Ammonium hydroxide solution (10 mL) was added and the
mixture was stirred vigorously. The stirred mixture was chilled in an ice water bath.
Para-toluenesulfonyl chloride (0.250 g, 1.31 mmol) was added over S min. After 30 min
of stirring at 0 °C TLC (SiO,, 95:5 chloroform:methanol) showed complete conversion.

25 The mixture was warmed to room temperature and then diluted with dichloromethane (25
mL}) and water (10 mL). The mixture was transferred to a separatory funnel and the
phases separated. The organic portion was washed sequentially with 2% sodium
carbonate solution (15 ml.), water (15 mL) and brine (15 mL), dried over Na;SOy, filtered
and then concentrated to yield an orange/tan foamy solid. The material was purified by

30 column chromatography (40 g 510,, 95:5 chioroform:methanol) to yield the product as an
off white solid. The off-white solid was dissolved in 3 ml. of a 9:1 chloroform:methanol
mixture. A small spatula tip full of activated carbon (DARCO G 60-100 mesh) was added
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4.77 (s, 2 H, 3.63 (q, J=7.0 Hz, 2 H), 3.32-3.23 (in, 1 H, 1.71-1.52 (m
5H), 1.30-1.05 10 (m 8 H); 13C NMR (75 M1z, DVsO-d6) S ; I\/B mz 152.1,
150. 3, 145.0, 133.4, 127.4, 125.8, 123.9, 121.6, 121.1, 115. 0, 65.8, 63.1,
59.8, 30.9WOB0MB08BI 3, 15 4; NS 1)1/z 340 (M + H)+ AnBST/UBHOYM0SG;
Cl19H25N50: C, 67.23; H, 7.42; N, 20.63; Found: C, 67.32; H 7.37; N, 20.55.
15 Exanple 7

M N - Di net hyl - 2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol i ne-1,4-diamne NH2 N O
N Part A 2GnAtlsohixtirowaoftdrediat ovom Smpietatore forrdl. i The 1(15@116 ws fikiéred thooogl) i n

100 nmL CHz2Cl1 coql e and,t t.ed W|th 8.40 m_,
50.0 ol ) GAEM KO R SEoH S TP Bhg i Ralmbet, e ARG R

at nospher e Qhedhtihlc@ 8L ReldAf diky d8lid), ThetdhRsPiotidure tMﬁliSatéH iUt e \didt 1%%eNaZCCB
solution and CHC13 and separated. The organic portion was washed with water

and brine, fdr? o prowrde paddosolid.i Thesodid veas goliestrddnt vagwwy fatipndad nnsdfuced

et t ow or aneal Spfafate The SR W G Baki oRb 8 PR EE g7 68y “Part
B A suspens{ g@l%hé’;fylé (e AltHRS- li'ﬂLllfMﬂl«'{Z@ﬁ e uémﬁhé—[QQ:beﬁﬁie' g (H-33 9; 23.0

mml ) in 12 of acetonitrile was ed with 5% plati numon carbon
(0.45 g, O. HI.NMRJ‘B PO didlz, DMBORIX® 86 (W s/ =shdkiehHantBp, a8 éddnﬁsrﬂﬂ:m@ of

e e L L e R O e U
acetomtrlI@vm%%(fqut:rvedﬁzvmaﬂbgoncy@jaﬁtpﬁ)qnﬂersﬁ useq, pﬁﬁ%lsre The

resulting oil was dissofved in dri ed over filtered and
concenfr at eh, $ritle P CrMREE Mgz, d¥60eds) b ; YSmw/z 152.1, 1503, 145.0,133.4, 1274,

&2 2 oo g sanol gt sl 0900 M 216 sieRT L ©

in 75 n, phg%ﬁi %awa%mgi{%@hjooc%ﬁzmﬁ@/mzaﬂ 26, apm&eccxffz m i, qgs)en The

reaction mixtlre was treated with triet yamne(6 72 i,
fol | oned byNd?b¥wi se addition of ethoxyacetyl chloride (2.95 g, 24.1 mol ).
After 1.5 h, the reaction mxture

5 Example 7
N'.N'-Dimethyl-2-ethoxymethyl-1 H-imidazo[4,5-c]quinoline-1,4-diamine
NH

2
_/
x N\>—/O
N

N—
/

Part A
20 A solution of 4-chloro-3-nitroquinoline (5.00 g, 24.0 mmol) in 100 mL CH,Cl,
was cooled to 0 °C and treated with triethylamine (8.40 mL, 60.0 mmol) and N, N-
dimethylhydrazine (5.65 mL, 74.4 mmol) under an atmosphere of nitrogen. After 18 h,
the mixture was diluted with 2% Na;COj3 solution and CHC!; and separated. The organic
portion was washed with water and brine, dried over Na;SOy, filtered and concentrated
25 under reduced pressure to yield 4-(2,2-dimethylhydrazino)-3-nitroguinoline (5.33 g) as a

yellow/orange crystalline solid.

-87 -



15 was concentrated under reduced pressure. The resulting oil was dissol ved
in 75 nnm. of ethanol, treated with triethylamne (9.60 nL, 68.9 mmvl ) and -
heated to reflux. After 5 d, the reaction m xture was concentrated under
reduced pweswvmgezoghe resulting oil was dissolved in Gda@I2ecvmstsed with 2%
Na2CO3 sol ution, water and brine, dried over Na2SO4, filtered and
concentrated under reduced pressure to yield a brown oil. 20 Chronat ography
(Si 02, 5-10% McOH CHC13) gave N, N-di net hyl - 2- (et hoxxynet hyl ) - 1H

i m dazo[ 4eaet] quinolin-1-amne (0.89 g) as a brown oil. Part D A soI ution of
N, N- di net hyl - 2- (et hoxynet h 2?)dill-l-l m dazo[ 4, 5-c] qui nolin-I1-anii (0.89
g, 3.3 mmoi) i‘hsusgenpongl ﬂdﬁ poefpdhydrazad Wpﬁmmﬁ(ﬁ 33@38 mmolio m"rDI
77% nex) .; 0

concentrat e%ﬁﬁ%@eﬂ&qtﬁ%}%{?‘?@% Hg‘mthgﬁ ir%'ie@tlj foncsﬁt g?:@ bl Sl?fg%l)g{'d 3.6
nol ) . Afthemi80ren¥as,shakve undercant atioosphers aihbzdtbgch(ﬂ&hl &)l’Aﬁemdlwﬁteer. and t he

phases vvere Se arat ed an washed wi.t h,2% Naz
Sol uti on o et el SE by Segbind insgd Sahag0
concentr %@t@nﬁ'ﬁﬂ@sﬁeﬂ)ﬁd UhE ¢lPi & S At EhcbtratdBllicARdIAERANE6ss8R). IThe resulting
Recrystallization twice fromacetonitrile gave

N, N - di msl tgd digsobieR ax (-ieChydrigdrever Nﬁﬁ&)@o{mﬁr&i clmnn@maﬁ@itmdm widaeeidne (0. 208
dl e- | 213-21 p398
0] oo 90 slEHsReid &%ﬁwﬁ%ﬁﬁv&aﬂ%@ Speaiad? SRS |,y

H, 7.79 (dd, J=8.4, 0.7 Hz, 1 H), 7.56-7.48 (m 1 H), 738729(m 1 H,
5.45 (s, 2 ,448(s 2H),369(q J= 7.0 Hz, 2 H, 3.20 (s, 6 H, 1.29
(t, 18= 7.%pr45. 13C NMR (75 MHz, CDC13) S 151.2, 149.3, 145.1, 133.5,

127.7, 126.7, 5 /
306 (M 10y % rﬁ%éﬁz‘?ﬁ dﬂf&%@m@%gﬁ°>q%5°%§ﬁ%ﬁw“1§4 2R, *roung:
C, 63.02Z]5 1hIL of @ﬁClgM%MOEﬁ to EX@nmder aB atmosphere of nitrogen. The reaction . .

2. B hoxy et o W s SR TR & 7L ROk B b Glophgs + 4 am e

addition of ethoxyacetyl chloride (2.95 g, 24.1 mmol). After 1.5 h, the reaction mixture

15 was concentrated under reduced pressure. The resulting oil was dissolved in 75 mL of
gthanol, treated with triethylamine (9.60 mL, 68.9 mmol) and heated to reflux. After 5 d,
the reaction mixture was concentrated under reduced pressure. The resulting oil was
dissolved in CH,Cl, washed with 2% Na;CO; solution, water and brine, dried over
Na,SQy, filtered and concentrated under reduced pressure to yield a brown oil.

20 Chromatography (S10,, 5-10% MeOH/CHCl3) gave N, N-dimethyl-2-(ethozymethyl)-1H-

imidazo[4,5-c]quinolin-1-amine (0.89 g) as a brown oil.

Part D
A solution of N, N-dimethyl-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-amine
25 (0.89 g, 3.3 mmol} in 25 ml of CH,Cl; was treated with MCPBA (1.01 g, 4.10 mmol],
77% max). After 1.5 h, the reaction mixture was treated with 7 mL of concentrated
NH4OH solution and p-toluenesulfonyl! chloride (0.69 g, 3.6 mmol). After 30 min, the
reaction was diluted with CH>Cl; and water and the phases were separated. The organic
portion was washed with 2% Na,CQ; solution (2X), water and brine, dried over Na;SQ,,
30 filtered and concentrated under reduced pressure to yield an orange solid.
Recrystallization twice from acetonitrile gave N, N'-dimethyl-2-ethoxymethyl-1 H-
imidazo[4,5-c]quinoline-1,4-diamine (0.208 g) as gold, needle-like crystals. mp 213-215
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Part A A solution of 2-ethoxynethyl-IHimdazo[4,5-c]quinolin-I-amno (1.50
g, 6.19 mol) in 20 nL of isopropanol was treated wth 2-fural dehyde (1.08
m., 13.0 nmol) and 15 2 drops of concentrated HCl and heated to refl ex
under an awmfXpHeossof nitrogen. After 48 h, the reacti ofFTUHELHNEMTt r at ed
under reduced pressure to yield a brown oi B The oil was dissolved in 30 nL
of CHC13 and washed with 5% Na2CO3 sol ution, water and brine, dried over
Na2S04, filtered and concentrated under reduced pressure to yield N (2-

et hoxynet hyC: IHEMR (OONHEZz5CDTHNB BA7i(dd, 1=y 8.3 F.4tan1 MyT.7R(dl Vet &1 ne (1. 86

RI? ( g-se?ho?(&?ell %51 g‘{-‘ﬁ\%&( l%é’?’lf" Egéizaﬁ%éiﬁny%&l %ﬁ)u?‘ﬁﬁ (52 1) ddPhHETe) ami ne
(156, S i) o Gy 10 o, v LA A Y 55 .

17.4 mmol ) an ‘at nosp ¥ ni t rogen. At er
reacti on was, 3gmnlqh6315bm7aljd26ﬁpm3cﬁ 1232)1,n1.15cﬁ‘ 60t 65.6, 463 1563043 XP@E) xt ur e
was concentrated under reduced pressure and _dissolved in CHC13. The organic
portioh wadvadshed Tk hAnal, Calsd fand 1 b dn 63vdt Br 6 AhdN 43 Foupd:dd over
Na2SO4, fildy %eﬁ @gfi }@o%g?r)trat ed under -89 WD 2004/ 080398 PCTI 052004/ 006867
reduced pressuie’to yie

N- (2- et hoxynet hyl - 1H i m dazol[ 4, 5- c] qui noI in-1-yl)(furan-2- yl nmethyl)am ne
(1.70 g) as a thick orange syrup PaJ;r ? sol ution of

N- (2- et hoxymet hyl - 1H-i mi dazo[ 4, 5- c¢] quiAiBIPrh2 1- yI ) (furan-2- yl met hyl ) ani ne
(1.70 g, 5.27 mpiokytméth$PNTiufh-CHa R NBE-ih(RA[8S-Mhhito MEBA-didnh8 9. 6. 59
nmmol , 77% max) . Aftltg1 flig h 't he react}%o)\rt:ﬁg‘l xture[ vvaaghtreated with 15 nL of
concent r at edNHAOH sol uti on andp- t ol ublHesul fonyl, chloride (1.06 g, 5. 54
mml ). After 45 mn the reaction rlq xturne was—diluted with water and CHC13
and,separated. The organic 10 portijon | é}—wéshed w th 3% Na2CO3 sol uti on,
wat er and brine, dried over Na2SO& “giid Nconcentrated under reduced pressure
to yield a yell ow foam Chronmatog y (Si , 95:5 CHC13: MeCH) gave an off
white foam The foamwas triturated w th i | ether and filtered to give
2- et hoxynet hyl - N - (furan-2-yl net hyl)-1Hi m gazo[ 4, 5-c] qui nol i ne-1, 4- di am ne
(1.0316) as an off white powder. np dec. > 200 C, 1H NWR (300 MHz, CDCI3) 15
S 857 (dd, J=8.1, 1.1 Hz, 1 H), 7.80 (dd, J=8.4, OS Hz, | H, 7.57-7.51
(m 1H, 7.45 (d, J= 1.8 Hz, | H, 7.39-7.33 (m 1 H), 6.34-6.32 (m | H),
6.24 (t, JPapt 8 Hz, | H), 6.07

A solution of 2-ethoxymethyl-1 H-imidazo[4,5-c]quinolin-1-amine (1.50 g, 6.19
mmol) in 20 mL of isopropanol was treated with 2-furaldehyde (1.08 mL, 13.0 mmol) and

15 2 drops of concentrated HC] and heated to reflux under an atmosphere of nitrogen. After
48 h, the reaction was concentrated under reduced pressure to yield a brown oil. The oil
was dissolved in 30 mL of CHCl; and washed with 5% Na,COs solutton, water and brine,
dried over Na;SQy, filtered and concentrated under reduced pressure to yield N-(2-
ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)(furan-2-ylmethylene)amine (1.86 g) as a

20 light brown solid.

Part B
A solution of N-(2-ethoxymethyl-1H-imidazo[4,5-c}quinolin-1-yl)(furan-2-
ylmethylene)amine (1.86 g, 5.81 mmol) in 20 mL of methanol was treated with NaBH,
25 (0.659 g, 17.4 mmol) and stirred under an atmosphere of nitrogen. After 18 h the reaction
was quenched by addition of 20 mL of water. The reaction mixture was concentrated
under reduced pressure and dissolved in CHCls. The organic portion was washed with 2%

NayCO; solution, water and brine, dried over Na,SOy, filtered and concentrated under
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(d, J= 3.1 Hz, 1 H), 5.43 (s, 2 H, 4.40-4.38 (m 4 H), 3.57 (q, J= 7.0 Hz,
2 H, 1.25 (t, J =7.0 Hz, 3 H); 13C NWR (75 MHz, CDCI3) S 151.1, 149.5, °
147.8, 144.8, 143.0, 132.6, 127.8, 126.6, 124.1, 122.5, 120.7, 115.1,

111. 1, 11Wohkeos@BoBs 64.9, 48.5, 15.0; M5 (APCl) 20 ni z BIBULM4/0068dY +; Anal .
Calcd for Cl$H 9NsQ2: C, 64.08; H, 5.68; N, 20.76; Found: C, 63.89; H,
5.75; N, 20.48. Exanple 9

2- Et hoxynet hyl - N - (1- et hyl propyl ) -1H i m dazo[ 4, 5- cl qui noti ne- 1, 4-di am ne

NHZ N | r&¥ekd predbubiGo yibid N-(290hMOn04 1 8BRAAS o0pfF o1 ipdii- N9HBEran-Part A A
sol uti onrof 2- 1(:‘artehoxyrer’\e\y{ﬂi\yl -1H-i m dazo[ 4, 5-c] qtj)rnolcl n-1-am ng (1.50 g, 6.19

mvol ) i n Yioethyl)agping 6. Z&E)eﬂséiﬁhlcgoﬁ@uéﬁﬁuﬁopropanol was treated with
3-pentanone (5.00 i, 47.2 mml) and pyridini um p-tol uenesul fonate (0.015
g, 0.062 mmol) and the 5 reaction m xture was heated to reflux under an

at nosphedartd® nitrogen. After 7 d, the reaction m'xture was concentrated

d d d | ved ith 2 d
e e g SRt st S Bt 2% pressure
to yiel d Ankthl F%Irmﬁé?l""?ﬂ gid 27 mﬂ@t@%ﬁehmmﬁ %tx%ﬁeé“@ﬂ%épm%z;sgave N-

(2- et hoxynet hyl -1 H i'm ddzo[ 4, 5 ui nolin-1-yI") (1- et hyl propyl i dehe) am ne
(1.78 g) ga6.58 mmdl, Y&%hInwan).gAdenl. éyxrth@reaﬁmrtmﬁumms teatot woth 15 mL of

(1 76" g, el NeLo B - Bl ot shiohgh (e & 114 Bralie A" 00567
9, 22.9 nBBhih (e adtRialmdixiir (ad dButb® with Saddrithdl CH@ENShSdeparatd. UhdOfganit

at nosphere of nitro After 24 h, the reaction was concentrated under

rediffed pPoERRS, Wasg%%h JéNeer3oluligs R dndbring dsied 0%y NaasPsb#idne, dri ed
LT o Sk S 0 BB A Mo SR 0o .2
N- ( 2- et haHydieMYOH) gdve an d&'zxalilth foamn] qhi fiedm wad triphrpted with diethyl ether and
filtered to give 2-ethoxymethyl-N'-(furan-2-ylmethyl)- 1H-imidazo[4,5-c]quinoline-1,4-
diamine (1.03 g) as an off white powder. mp dec. > 200 °C; '"H NMR (300 MHz, CDCl)
15 5 8.57(dd, /= 8.1, 1.1 Hz, 1 H), 7.80 (dd, /= 8.4, 0.8 Hz, 1 H), 7.57-7.51 (m, 1 H), 7.45
(d, /J=1.8 Hz, 1 H), 7.39-7.33 {m, 1 H), 6.34-6.32 (m, 1 H), 6.24 (t, /= 5.3 Hz, | H), 6.07
(d, J=3.1Hz, 1 H), 5.43 (s, 2 H), 4.40-4.38 (m, 4 H), 3.57 (q, J=7.0Hz, 2 H), 1.25 (t, J
= 7.0 Hz, 3 H); “C NMR (75 MHz, CDCl;) 8 151.1, 149.5, 147.8, 144.8, 143.0, 132.6,
127.8,126.6, 124.1, 122.5, 120.7, 115.1, 111.1, 110.1, 66.8, 64.9, 48.5, 15.0; MS (APCI)
20 m/z 338 (M + H)"’; Anal. Caled for CgH|oNsD,: C, 64.08; H, 5.68; N, 20.76; Found: C,
63.89; H, 5.75; N, 20.48.

Example 9
2-Fthoxymethyl-N'-(1-ethylpropyl)-1H-imidazo[4,5-c]quinoline-1,4-diamine

25
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20 ethyl propyl)amne (1.01 g) as a yellow/ green oil. Part C A solution of
N- (2- et hoxynet hyl -i Hi m dazo[ 4, 5-c] quinolin-1-yl)(1- ethyl propyl)amne (1.01
g, 3.23 mol) in 30 nL of CH2Cl1l2 was treated with MCPBA 25 21.04 , 4.20
mol , 77% mexo4desss 1.5 h the reaction mixture was treBEEESHHMET ni | of
concentrated NH4OH sol uti on andp-tol uenesul fonyl chloride (0.65 g, 3.39
nmmol ). After 30 mn, the reaction mxture was diluted with CH2C12 and wat er
and the phases were separated. The organic portion was washed with 2 %
Na2CO3 sol ®Matidn and water. The conbi ned aqueous washes were back extracted

Gri ed over Na2SeoNon et e G THAERlh S ATl tioRd (brbsette to
yield a |'QHﬁ1o]¥?ﬂi(P&YLde%ﬂ1e@Hn@fS&hE%fﬁ 5@1 Q%s tr%zteéwuﬁlﬂéntgmm@ve a

white foam The foamwas triturated wt 2Cl 2/ hexanes and
2004/ 080398nRdT/2us2004nd g8 dniunt pitelueregulfanatsi (P15 g, 0.062 mmol) and the

(0cs2"g). deariaprlr SRR St oAl e LB s dof 5e”

(dd, J= 8 3rsacih011ntﬂmdw&ﬂ)qon&en’t’rﬁteﬁdﬁlder&edtﬁe@pre@aﬁe Kissolvetin CRChSwdsié8 (m 1
H, 7.33-7.26 6, (d, 1= 3.0 1%1),5.41&5,2%1 4.87 (s,
2 H), 3.64 ‘(ﬂ&l wgtel (?Xd apébmzeﬂr? gvey NmSQ,, fléte'(%ané cppcenatogupdesgeduged 5 1)

1.55-1. 41 ] . H); 13C
NR (75 it aelsyiel gk broial, Enfuciediy S s OO Bys R )
124.1, 122.(2 eth’bzmethy&]I.H-lﬁudaﬁa[étﬁ—c]@ﬁinﬁlinﬁéyml cRyFiopylElefic)aththe1 . 7T8E) 4APC! )
n7/ z 28( }-g|)r Anal . Cal cd for CL5H25N50: C, 66.03; H, 7.70; N, 21.39;
Found 1%‘2{ eefySYBPgg: N, 21.02. 10 Exanpl e 10 2- Et hoxynet hyl - NI
-isobutyl 1 Himdazo [4, 5-c]quinoline-1,4-diamne NHt2 NY NN H15
Party A

Part B

A solution of N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-y1)(1-

ethylpropylidene)amine (1.78 g, 5.73 mmol) in 20 mI. of methanecl was treated with
15 NaBH; (0.867 g, 22.9 mmaol) and CeCly 7H20 (15 mg, catalytic) and stirred under an
atmosphere of nitrogen. After 24 h, the reaction was concentrated under reduced pressure,
dissolved CHCls, washed with water (2X) and brine, dried over Na;SQO;, filtered and
concentrated under reduced pressure to yield a yellow/green syrup. Chromatography
(510, 93:7 CHCl3;:MeOH) gave N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-y1)(1-
20 ethylpropyl)amine (1.01 g) as a yellow/green oil.

Part C
A solution of N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yI)(1-
ethylpropyl)amine (1.01 g, 3.23 mmol) in 30 mL of CH,C}; was treated with MCPBA
25 (1.04 g, 4.20 mmol, 77% max). After 1.5 h the reaction mixture was treated with 15 mL
of concentrated NH;OH solution and p-toluenesulfonyl chloride (0.65 g, 3.39 mmol).
After 30 min, the reaction mixture was diluted with CH,Cl; and water and the phases were
separated. The organic portion was washed with 2 % Na;COs solution and water. The
combined aqueous washes were back extracted with CHCl; (2X). The combined organic
30 portions were washed with brine, dried over Na;SQq, filtered and concentrated under
reduced pressure to yield a light yellow foam. Chromatography (Si0,, 97:3
CHCL:MeOH) gave a white foam. The foam was triturated with CH,Cly/hexanes and
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A sol ution of 2-ethoxynethyl-1Himdazo[4,5-c]quinolin-Il-amne (0.940 g,
3.88 trinol) in 20 nL of toluene and 5 nL of isopropanol was treated with *
i sobutyral dehyde (0.800 ni, 8.81 nunol) and pyridinium p-tol uenesul fonate
(0.098 g, wh R94098Js) and the reaction mixture was heat edrivs2deddsgsy under an
at nosphere of nitrogen. After 48 h, the 20 reaction m xture was concentrated
under reduced pressure and dissolved in CHCI3. The organic portion was
washed with water (2X) and brine, dried over Na2SO4, filtered and

concent r agd 4R0G0e 5 His e yﬁﬁ&gr -EthlyRropyBl - amidagid]h, 5061qWRCRAL-1 Whi ch
solidified under” vacuumto yie

N- ( 2- et hodmmer@msn@)amwm@goames-m@ 426-128 PO "H MR €90z dBARAGNSE (1. 15

t lid. t
oI (2 et &@xiﬁébnm?waéa G273 Bt K | DAL ST Babd) 7 i ne (1. 15
, 3.88 th h
20047 080308 Pc)r/ 526 dgg/sé%%gm& “30* 4%&2“}%3?@ M%) s i r?gghﬁ\gc@r an
at noépher 8-3813.33i (o, ddon 1. 7051t ¥r (.8 1), 1t5I%e1 4lelmt? Bh 1. 246 Joonddig. Bdle8-9%4nder

{he. phasel- ware Bepiiht to e 0 R BIRGe FE e TAer i (it or
brine, drisghaven, NazRGso of i34 6riad cabslacansealy ol sdisinder nadyspdniiessur e

to yield an 5 orange oi I. “€hromat ogf aphy (Si O2 , gave
N (2-et hoiWHﬂHNaah @ld@ﬁn[(zlsﬂzsﬁ]s@lﬂ:I’f@lﬂ3l§lHl7)70)NSZ)b&9)H(mnﬂT@, (50469 g) as

cl ear, b;?réﬁ 2clr tals. Part C A solution of
N-(2- et ho 2@4 ‘i mdazo[ 4, 5-c]quinolin-1-yl)isobutylamne 10 (1.16 g,

3.89pmmmol ) in 30 m_ of CH2Cl2 was treated with MCPBA (1.25 g, 5.05 nrnol,
77% max). After 1.5 h, the reaction mxture was treated with 15 nL of
concentrated NHAOH sol ution andp- t BxaepledQl f onyl chloride (0.78 g, 4.08
nmmol ). After 30 i CH2C12 and wat er,
and t he phases V\é/erjrkzgmé‘gﬁethgfﬁctlso%ﬁté’méilgléﬁzéﬁ%’dftql onﬁ{/l\%'\sf’1 Washel with 2%
Na2CO3 sol ution and water. The conbitied aqueoys 15 washes were back
extracted with CHC13 (2X). The conblneg, OI‘@D?C portions were washed with
brine, dried over Na2SO™4, filteretf and entrated under reduced pressure
to yield a brown foam Chronatag Si 2, 97:3 CHCI 3: MeCH) vyi el ded 2-
et hoxyni et hyl - Nl -i sobutyl -1 H i mjd ,@=Cc] qui nol i ne- 1, 4-di am ne (0.049 g)
as an off white solid. nip 137-40 C, HH\NWR (300 MHz, DMSO d6, 350 K) S
8.47 (dd, J= 8.1,

15 Part A
A solution of 2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-amine (0.940 g, 3.88
mmol) in 20 mL of toluene and 5 mL of isopropanol was treated with isobutyraldehyde
(0.800 mL, 8.81 mmol) and pyridinium p-toluenesulfonate (0.098 g, 0.39 mmot) and the
reaction mixture was heated to reflux under an atmosphere of nitrogen. After 48 h, the
20 reaction mixture was concentrated under reduced pressure and dissolved in CHCl;. The
organic portion was washed with water (2X) and brine, dried over NaySQy, filtered and
concenirated under reduced pressure to yield a light brown oil which solidified under
vacuum to yield N-(2-sthoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)isobutylideneamine
(1.15 g) as a tan solid.
25
Part B
A solution of N-(2-ethoxymethyl-1H-imidazo[4,5-¢c]quinolin-1-
yDisobutylideneamine (1.15 g, 3.88 mmol) in 15 mL of methanol was treated with NaBH,
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20 0.9 Hz, | H), 7.60 (d, J= 8.3 Hz, 1 H), 7.45-7.36 (m 1 H), 7.26-7.19 (m
| H, 6.67, (t, J= 6.2 Hz, 1 H, 6.22 (s, 2 H, 4.76 (s, 2 H, 3.64 (q, J=
7.0 Hz, 2 H), 3.02 (t, J=6.4 Hz, 2 H), 1.97 (s, J=6.7 Hz, 1 H), 1.19 (t,
J= 7.0 Hz, wobhosege3s06 (d J= 6.7 Hz, 6 H); 13C NVR (75 MPET/USMIBOHGY’ 8

151.9, 148.9, 144.8, 131.9, 126.9, 125.7, 123.8, 120.8, 114.2, 65.4, 62.8,

59.6, 26.7, 20.5, 14.9; M5 (APCl) in/z 314 (M+ H'; Anal. Calcd for
C17H23N50: C, 25 65.15; H, 7.40; N, 22.35; Found: C, 64.88; H 7.39; N,
22. 38. Exanipl4d g] 11.6 mmol) and stirred under an atmosphere of nitrogen. After 18 h, the reaction

2- Et hoxynet hyl - N -i sopropyl -6, 7,8, 9-tetrahydro-1 H i m.dazql 4, 5-c i,nol i ne-1,
2 i annt § nevAganeEnra R dgUd reqyekl Digsourd 3Ty BB R PEORSIO 6 G0 6867

Part A A salt @8 814 the phases were separated. The organic portion was washed with water and
2- et hoxynet hyl - N -i sopropyl -1 H i m dazo[ 4, 5-C] qui nol i ne-1, 4- diam ne (0.700

g, 2.34 muoirnej dricdSver NaS1s, filtered andoametrittateslgindenvaduded pagseute ie yikldsan

pl ati nyun(l oxi de (0. 27 o B ) t.he. .m xt ur shaken er an

at nos pﬁer e\grﬁ?geﬁﬁldr%%’ﬂatf’gfaﬁ@@%‘aﬁ%eﬁ%%l\gw% gtve &h@@eﬁl@é‘me K&t ure was
filtered thinOad|#os-PRUmlin-1CHbikobniflahing (0.898Ns clédr R éfstlis1: 0. 5

CHC13: MeOH: trifl uoroacetic acid (TFA) and concentrated under reduced
pressure to yield a creany white solid. The solid was triturated with
concentrat egl, NWMOH solution for 2 h and then extracted wth CHC13 (3X). 10
The organi c portion was washed with brine, dried over Na2SO™, filtered and
concentrated undleslutiedoftid2ptlesgmethyk biyunelado[d,5wdjgtiacfirsdml)isbbetyl asine was

Vel B ot el disGietiben i 3 i gt G akgated Wik BB T S GG ntaT oo "¢ 1O
yi el d 2- et hoxyrfer iy TERPIIS OpopYi i Bogirenec ™
Lol mp e F Lok e Afctiog bl QR G b ofloinfatd 1O T 10
4.92 (s, 2 WfOH soBiios apdp-talupesulfongl clopide)0.78.00 4188 mRob) AfEr 5Bagn 48 (m |

9, 8873 00 2B T gttt Ty 27
148. 9, 148. drgadid Boion k28 wihsheOwitlsh2%86a,60; 88lutten &l Wate3 2FHe, codibinkd addeohs
22.8,20.5,15.1; APCI) ;n/z 304 (M+ H+; Anal. Calcd for Cl6HZ5N50: C,
63. 34:154 ~ washes were back extracted with CHCl; (2X). The combined organic portions were
washed with brine, dried over Na, SOy, filtered and concentrated under reduced pressure to
yield a brown foam. Chromatography (8i0,, 97:3 CHCi3:MeOH) yielded 2-
ethoxymethyl-N'-isobutyl-1 H-imidazo[4,5-¢]quinoline-1,4-diamine (0.049 g) as an off
white solid. mp 137—140 °C; 'H NMR (300 MHz, DMSO-d;, 350 K) 6 8.47 (dd, J=8.1,
20 0.9 Hz, 1 H), 7.60 (d, /= 8.3 Hz, 1 H), 7.45-7.36 (m, 1 H), 7.28-7.19 (m, 1 H), 6.67, {t, J=
62Hz,1H),0622(s,2H),4.76 (5,2 H),3.64(q,/=7.0Hz,2H),3.02(t,/=64Hz, 2
H),1.97 (s, J=6.7Hz, 1 H), 1.19(t, J= 7.0 Hz, 3 H), 1.05 (d J = 6.7 Hz, 6 H); *C NMR
(75 MHz, DMSO-ds) 8 151.9, 148.9, 144.8, 131.9, 126.9, 125.7, 1:23.8, 120.8,114.2,05.4,
62.8, 59.6, 26.7, 20.5, 14.9; MS (APCI) m/z 314 (M + H)"; Anal. Caled for C7H23NsO: C,

25 65.15; H, 7.40; N, 22.35; Found: C, 64.88; H, 7.39; N, 22.38.

Example 11
2—Eth0xymethy1—N1 -isopropyl-6,7,8,9-tetrahydro-1 H-imidazo{4,5-c]quinoline- 1 ,4-diamine



8.31; N, 23.08; Found: C, 63.32; H 8.31; N, 22.97. 20 Exanple 12

2- Et hoxynet hyl -NI - (3-net hyl butyl)-1Him dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne
NH2 CNO NN H 25 Part A A solution of

2- et hoxy mgohbeblitek M dazo[ 4, 5-c] qui nol i n-1-am ne (1.00 g;r/ds2ioonsewl ) in 20
m. of toluene and 5 nlL of isopropanol was treated with isoval eral dehyde
(0.94 nL, 8.76 mmol) and pyridi ni um p-tol uenesul fonate (0.052 g, 0.21 nmol)
and the -94 WO 2004/080398 PCTTUS2004/ 006867 reaction m xture was heated
to reflux under an atnosphere of nitrogen. After 15 h, the reaction m xture
was concentrated under reduced pressure to yield a browm oil. The oil was
di ssol vedParthACHC13 and washed with wat er (2X) and brine, dried over Na2SO4,

filtered and concentr d,under uced ure, t

N ( 2- et hoxyrret‘&??lu{f] fﬁ%haé%ftky]gﬁ jReLiX 251I' 'ITI%?Fé)[(Qé %\9’("}‘?9 {95541 i dene) ammi e
(1.28 g) a@sm@eddr7bo gr@mgmﬁmj mvsﬂaLtoquﬂhrgﬁleﬁé héif was treated with

ofN—§_}2 et hoxynet hyl -1 Hi m dazo[ 4, 5-c]quinolin-1-yl)(3

met hyl but platieep@y 1%(0(217 &8 ymmpl)y =idFhemyxtuse was Shikegrunden atoPsthsEs t r eat ed
ith 10 hed
W Eh 320 ORI RN oS AR AR RS ALTRET

reduced pCELSIE fiter Baentr ﬂﬁﬂed wathia $:0. PAHCltMeDHdri Besroredtic GHELIFANdnd at ur at ed

NaHCO3 sol uti on and the phases were separated. _ The, organic portion was
washed wi EHCGRIFASd WAET 15HYGS Pf%ﬁs’i‘rédow 2 aasevhite sl ﬂ&?%’i}éwaéoncentrat ed

d d s6laf n
under re i )v? Sc‘éh@%&:%% Mﬁr% ﬂ%@hffﬂé Axlf#b %ﬁ%ﬁc@ ?

c] qui nol i n- am ne as a. orange ol
A sdlfut i ofhobrghhi¢ 29mm)hway NEB]WI withbring, dezdpvier Nag$Quy |ﬂhtatﬂdmnﬁlcyh©etxﬁated

VEPBA  200t4E? uged eresieh i < R ke T oA g e PRIGTaNER: 1 b o

was treat flerdit bt drfedinder reduced pressure to yield 2-ethoxymethyl-N'-isopropyl-6,7,8,9-

Part C

tetrahydro-1H-imidazo[4,5-clquinoline-1,4-dianune (0.376 g) as a fine white solid. mp
144-146 °C; '"H NMR (300 MHz, CDCls) & 5.08 (d, J=2.7 Hz, 1 H), 4.92 (s, 2 H), 4.78

15 (s, 2 H), 3.61 (q, /= 7.0 Hz, 2 H), 3.53-3.43 (m, | H), 3.07-3.03 (m, 2 H), 2.85-2.81 (m, 2
H), 1.92-1.79 (m, 4 H), 1.25 (t, J=7.0 Hz, 3 H), 1.08 (d, J= 6.3 Hz, 6 H); >C NMR (75
MHz, CDCl;3) & 149.4, 148.9, 148.1, 138.8, 122.9, 1074, 66.6, 65.4, 53.0, 32.5, 23.7, 23.2,
22.8,20.5, 15.1; MS (APCI) m/z 304 (M + H)"; Anal. Caled for CisHasNsO: C, 63.34; H,
8.31; N, 23.08; Found: C, 63.32; H, 8.31; N, 22.97.

20
Example 12
2-Ethoxymethyl-N'-(3-methylbutyl)- 1 H-imidazo[4,5-c]quinoline-1,4-diamine
I
>
XN
)
N
Hl(
25 Part A

A solution of 2-ethoxymethyl- 1 H-imidazo[4,5-c]quinolin-1-amine (1.00 g, 4.13
mmol) in 20 mL of toluene and 5 mL of isopropanol was treated with isovaleraldehyde

(0.94 ml., 8.76 mmol) and pyridinium p-toluenesulfonate (0.052 g, 0.21 mmol) and the
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of concentrated NH4OH sol ution and p-tol uenesul fonyl chloride (0.795 g, 4.17
nmmol). After 30 mn, the reaction m xture was diluted with CHC13 and wat er
and the phases were separated. The organic portion was washed with 5%
Na2CC3 sol wooewsosmeer and brine, dried over Na2SO4, fi PCARUSEO0AHYS67
concentrated under reduced pressure to yield a sticky 25 orange foam

Chr omat ogr aphy (Si @2, 97:3 CHC13: MeOH) gave an off white foam The foam was
triturated with diethyl ether and hexanes and filtered to give

2- et hoxy nmetrbactioNmix t(@-waatHeyted t selfnx hhﬂérr:{hdamsblde;rsoﬁiﬁqugﬁol Aftes 115 Wl am ne

0. 435 as cream col ored  sol.i 129-132 C N CDC13) S
b4 Lol FRacfod i s Cogeqnaits uhder Thyced pitgiue foyidly Alow ol The 8 (o 1
H, 7.36-7.3Q d(ﬁblvé&&m)(jﬂéh%ﬂd (.nxasheliw@n ‘Zatﬁz(ZX% ahﬂbnﬁe ﬂﬁe@@véﬁﬁazgow 4.87 (s,
2 H, 364i§ . I—&a q, H, 1.76 J= 6.7
Hz @rf(dc?ndy&n@n@aueﬁm duch mssqlte towh?Nd”wzhoxwmq}hylﬂ 7 (d J=6.6

155, 6, y) ) o a3 ol - y%%%‘h%@é?éﬁﬁé%&%&%’%ﬁé&@% 115. 2,

66.8, 65.3, 51.1, 36. 7,26.0,22.6,15.1; M5 (APCI) mhz 328 (M +H)+; Anal .
Calcd for C15H25N500 06H2O C, 65. 81 H 7.71; N, 21.32; Found: C, 65.42;
H 7.75; NFP#B 11 Karl Fischer anal ysis O. 32%water 5 Exarrple 13

2- Et hoxynet hyl - i 4-amine NH2 N
- I N Oy/ N?/ N ?)O(lﬁ%grt Aul]%tﬁ%fyylll)l?t%ﬂ%ﬂhg? gg%&@oﬂ%ﬂd;??pg%w noline (5.00
g, 24.0 nmohgthylhutihdenelanuhe GHEGE2.13wamol)ieads ed ol théthaal stak yeatedl meth( 6. 37 i,
48. 0 1) 4- ol.in 3,47 n_, .36.0 nL) .,under, an at re of
i rodtn. | AVt 0 e DT RR RtGelhr Rt b Eactgleveh et i ABoEA SRR,

sol uti on andpfbrhid t@@ﬁxﬁﬂ@wﬂ@&ﬁﬁ&%&nﬁ@ﬂ%ﬂ@eﬁ%ﬁsﬂ}@ TheARiducRAst | On - was
washed wi th another portion of 5% Na2CO3 sol ution, water and brine, dried

over 15 Naasationti beterceri CHAdb @éme@mt@chlﬂeﬂc@ma@nthm@@db@pmseswme@ep@atyd eld a
b ht | Li.d, .R | | t t
N (or phol | TR S berib Tt AR 9P drtiia RS By e A Resed an 1 o

needl e-1i k&:o@&étﬁzh&li%nd&&édu@d pressure to yield N~(?-eth01)qnethyl-1H—imidazo[4,5—
15 cjquinolin-1-yl)(3-methylbutyl)amine (1.24 g) as a dark orange oil.

Part C
A solution of N-(2-ethoxymethyl-1H-imidazo{4,5-c]quinolin-1-yI){(3-

methylbutyl)amine (1.24 g, 3.97 mmol) in 45 mL of CH,Cl was treated with MCPBA

20 (1.87 g, 7.04 munel, 77% max). After 1.5 h, the reaction mixture was treated with 15 mL
of concentrated NH,OH solution and p-toluenesulfonyl chloride (0.795 g, 4.17 mmol).
After 30 min, the reaction mixture was diluted with CHCl; and water and the phases were
separated. The organic portion was washed with 5% NayCO; solution, water and brine,
dried over Na,SQ,, filtered and concentrated under reduced pressure to yield a sticky

25 orange foam. Chromatography (8103, 97:3 CHCl::MeOH) gave an off white foam. The
foam was triturated with diethyl ether and hexanes and filtered to give 2-ethoxymethyl-N'-
(3-methylbutyl)-1 H-imidazo{4,5-c]quinoline-1,4-diamine (0.435 g) as a cream colored
solid. mp 129-132 °C; 'H NMR (300 MHz, CDCl3) & 8.48 (dd, /= 8.1, 1.1 Hz, 1 H), 7.78
(d, /=8.3 Hz, 1 H), 7.56-7.50 (m, 1 H), 7.36-7.30 (m, 1 H), 5.59 (t, /= 6.7 Hz, 1 H), 5.42

30 (s,2H),4.87(s,2H),3.64(q,/J=7.0Hz,2H),3.29(q,/=7.0Hz, 2 H), 1.76 (5, /= 6.7
Hz, 1 H), 1.60 (q, J=6.9 Hz, 2 H), 1.27 (t, /= 7.0 Hz, 3 H), 0.97 (d, J= 6.6 Hz, 6 H); *C
NMR (75 MHz, CDCl3) 8 151.2, 147.8, 144.9, 133.1, 127.8, 126.6, 124.0, 122.3, 120.7,
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20 A solution of N-(norpholin-4-yl)(3-nitroquinolin-4-yl)amne (4.54 g, 16.6
nmol) in 150 nL of toluene was treated with 5% pl ati num on carbon (0.-65 g,
0.17 nunol) and the m xture was shaken under an atnosphere of hydrogen (3.8
x 105 Pa) dA{oBﬁ(Fsoig% h, the reaction mxture was filtergdrisieis@bssa pad of
CELITE filter agent and rinsed with 4:1 toluene:MeOH The filtrate was
concentrated under reduced pressure to yield N 25

(mor phol i n-4-yl)quinoline-3,4-diamine (4.06 g) as a red foam -96 WO

2004/ 0803 UsS2Q04/ 00, A | ugi-qn ¥,

NA- (ror phol A8 Pt 1ot e 28.% Zapais TS iBE0E2 388 QAR Apil Sgled o
CH2CL2 wagtd, g8 RD Wiosh,OF Ceg gl g ; 2 482 Mound3C 2592791, 7. 8NN, gppjed to O
C. The solution was treated dropwi se wth ethoxyacetyl chloride (2.40 g,
17. 4 nr noKprldirghe anplyss &B2dmweter.an at nosphere of nitrogen. The reaction

m xture was allowed to slowy cone to roomtenperature. After 2 d, the
reaction m xture was concentrated under reduced pressure to yield a red
sem -5solid. The material was dissol Eesnpla 1€HC13 and washed with water, 5%
Na2CO3 sol ution_and brine, dried over Na2SO4, filtered and dried to yield
2- et hoxy- N- { 4- [ Psqsaiethyl-4-Groretalindt il Homidazeld,prlaunolind-#eines. 35 g) as a
10 red/orange foam Part D A suspefggi on of

2- et hoxy- N-{4- [ (rmor phol i n- 4-yl ) am nd]quj nol {n/3-yl} acetam de (5.35 g, 16.2
mmol) in 65 nL of toluene was tredfe t hy/pyri di ne hydrochloride (0.94 g
15 g, 0.081 mml ). The reaction flask s equi pped wwth a Dean-Stark trap
and the reaction m xture was he to refl ux under an at nosphere of
nitrogen. After 2.5 d, the reactt™m mxtuke was concentrated under reduced
pressure to yield a brown oil. The oil di ssolved in CHCL13 and was
washed wi th 5% Na2CO3 sol ution, water and brine, dried over Na2SO4, (
filtered and concentrated under reduced pressure to yield a brown foam 20
Chr omat ogr aphy (Si 02, 95:5 CHC13: MeOH) gave

2- et hoxynBa - | - (mor phol i n-4-yl)-1H inidazo[4,5-c]lquinoline (1.61 g) as a

0 eyt Ay pudo el 4 enford S b @finditne 5,00 2,240 mmol) in 100 mE of CHCL )
5.51 ol wab trest6d with ofictBH1AGHR (639 rilL,e@iasmol)and NCRRAHbESlig: (361748L Mol |,

77% max). After 30 min, the reaction mxtur s treated with 20 niL of
concent r at 84 RIEEr AAtmOSRAsTENRIBoges @JWE%\%P}A@‘HW“EW BYTtHE Was dyfgted, 5. 41

ol ) . Af 48 sBNALED, dod@ion and CHCL,, and the phases were separated. The organic portion

was washed with another portion of 5% Na;CO, solution, water and brine, dried over

15 NayS0Oy, filtered and concentrated under reduced pressure to yield a bright yellow solid.
Recrystallization from acetonitrile gave N-(morpholin-4-y1)(3-nitroquinolin-4-yl)amine

{4.54 g) as bright vellow needle-like crystals.

Part B

20 A solution of N-(morpholin-4-yl}(3-nitroquinolin-4-yl)amine (4.54 g, 16.6 mmol)
in 150 mL of toluene was treated with 5% platinum on carbon (0.65 g, 0.17 mmo!) and the
mixture was shaken under an atmosphere of hydrogen (3.8 x 10° Pa). After 15 h, the
reaction mixture was filtered through a pad of CELITE filter agent and rinsed with 4:1
toluene:MeOH. The filtrate was concentrated under reduced pressure to yield N'-

25 (morpholin-4-yl)quinoline-3,4-diamine (4.06 g) as a red foam.
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reaction mxture was diluted with CHzClz and water and the phases were
separated. The organic portion was washed with 5% Na2CO3 sol ution,. water
and brine, dried over 30 Na2S04, filtered and concentrated under reduced
pressure tVQr@kEsI% an foam  Chromat ography (Si 02, 97: BCUHSAB4/MSEH) gave a
i ght yellow foam The foamwas triturated with diethyl ether and filtered
to give 2-ethoxynethyl-I|-(norpholin-4-yl)-1H -97 WD 2004/ 080398

PCT/ US2004/ 006867 i m dazo[ 4, 5-c]quinolin-4-amne (0.794 g) as a light cream
col ored solPad.C np 223-224 C, 'H NWR (300 M—Iz CDClI3) S8.77 (d, J=28.1 Hz

1 7.79 (d, J=

Hz,H) 5(48 éssc’?‘ﬁl%H%M ](@QH}RT@Y“*?‘ ﬁ;q“"ki’l g34- ‘5%“1 '1?1(2‘2?% 136?”’?515?%% (m 4
H, 3. 42 3138 MM, Whs trdatPwlth me}HyIZmﬁleltK 40 BIEB3 2 kdkolYMRd Cddledddzy oG CDCL3)

6 151.2, 149.0, 145.3, 1335, 127.9, 126.9, 123.7, 122’2, 121.3, 1153, 67.5,

66.5, 65. The5aution s txeattmlremp@c Wlﬂnmﬂzoxs@@ts(l KiHpgide (Zeeﬂhg, 1 7chmeplX and

517 gilg\BEg g ﬁBC%d l%}zfle?’? atrriosphere of m{'\rlbgen ﬁ}e reacaon mlxtg.:le was' a]‘l%ived to gow?y‘ ’

N-{3-[(4- Ambﬂ@t@r@hh@xme@bﬂyl Akt 2 0 tlazdabdorbmBdiay inae bimtehtraed afdeno] pr opyl )
net hanesul fonamde H2/ NOH 00 Part A 15 A solution of

1- ami no- 3, 3ediced HESPET 9 panid a (sl wonirpplid. 3Bhomaisrph wasHlissolyed g CHCAt anghy dr of ur an
(THF) was tv&a?ﬁéde\gltl)f\‘wmr tSr% (:) a%?hﬂﬁ)noa%&%ﬁqﬂhneg 6‘!8‘ W‘{@BL )f ]fé?é?iea[ndacf?lte%e N

at nosphere of nitrogen’and co0 reacti oA mxture wa

treated drtmpﬂcﬁ]&eﬂmxywa{zlsEQinntptmhn@if—yl@hnuh@]qﬁmblm $lyigicetambdn@ts )as42 g, 34.0
nmml ) _in 25 of _THF. The reaction mxture was stirred for 2 h at 0 C and
t hen é(blovvé PI3EHRETY o 1 oom 20 tenperature. After 15 h, the reaction

m xture was concentrated under reduced pressure, di ssol ved in ethyl

acetate, washed with water (2X) and brine, dried over Na2SM, filtered and
concent r at dartdhder reduced pressure to yield tert-butyl

bart B A ool Ut hsPsiBRRasgmebry Crfr bl Sy e Gt s iBre iR (1700
g, 4.13 (5.35 g, 16.2 mmol) in 65 mL of toluene was treated with pyridine hydrochleride (0.94 g
i5 g, 0.081 mmol). The reaction flask was equipped with a Dean-Stark trap and the reaction
mixture was heated to reflux under an atmosphere of nitrogen. After 2.5 d, the reaction
mixture was concentrated under reduced pressure to yield a brown oil. The o1l was
dissolved in CHCl; and was washed with 5% Na,CQ; solution, water and brine, dried over
Na,SO,, filtered and concentrated under reduced pressure to yield a brown foam.
20 Chromatography (Si0;, 95:5 CHCl3:MeOH) gave 2-sthoxymethyl-1-(morpholin-4-yl)-1H-
imidazo[4,5-c}quinoline (1.61 g) as a light brown solid.

! Part B
A solution of 2-ethoxymethyl-1-(morpholin-4-yl)-1 H-imidazo[4,5-c]quinoline

25 (1.61 g, 5.51 mmol) in 40 mL of CH,Cl; was treated with MCPBA (1.78 g, 6.70 mmol,
77% max). After 30 min, the reaction mixture was treated with 20 mL of concentrated
NH4OH solution and p-toluenesulfonyl chloride (1.03 g, 5.41 mmol). After 15 min, the
reaction mixture was diluted with CH,Cl, and water and the phases were separated. The
organic portion was washed with 5% Na,COj solution, water and brine, dried over

30 NazSQOy, filtered and concentrated under reduced pressure to yield a tan foam.
Chromatography (Si0,, 97:3 CHCl3:MeOH) gave a light yellow foam. The foam was
triturated with diethyl cther and filtered to give 2-ethoxymethyl-1-(morpholin-4-yl}-1H-
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mml) in 20 nL of acetonitrile and 5 nL of glacial acetic acid was treated
wth tert-butyl (3, 3-diethoxypropyl)carbamate (2.55 g, 10.3 mmol) and-
heated to retlux under an -98 WD 2004/ 080398 PCT/ US2004/ 006867  at nosphere
of nitrogep 200/68089815 h, the reaction m xture was conceprCT/Etmdy/emsEdr reduced
pressure to yield a brown oil. The oil was partitioned between CHC13 and
saturated NaHCO3 solution and the phases were separated. The organic
portion was washed with water (2X) and brine, dried over Na2SO4, filtered
and concefphiiaidia s oliRAYUmGEL (B1768 3y hEa ﬁght%rééhﬁicdor%@ 8l Uhy h23-224 °C;
{3-[(2-ethoxymethyl -1 Him dazo[ 4, 5-¢] qui nolin-1- yl)im no] propyl}carbamate
(1.64 9) éHM\/IHa(B(DOMIHGmgé 71, Par& 1 HzA HQIMSI @anefSatHerLHmt’)yM (t,

3-[(2-et | H I 10 vyl bamat
(3 IR .08 S LA Rl il o) BB e
20.6 Lg@@( 113 v t

m Xt upgn\?\g?4quengﬁ?g{&%ﬁ%sg;%{fa%%q}\lm@ﬁzpﬁé g:lH and@ concgﬁt r at gdl Szder

reduced pLEdgUErES]. 2[ hé9 PeBiISAdy @3Nas1 ar, t1R6.Dorsdy, neR ekt . 3 dtl 6B3a6 28, MaHCO3
solution and CHCI 3 a t he phases were, sep fﬁlaat ed. The or anl c ortl on was

washed wi PA-9ved: %rlsalné’l%f%%[) iz 3EHM 5 ToVepnalgoaled foreG iz Ng éan]éent r at ed
d d dyra t [id. Ch t h Si Q2
ob e Cror S OENPE eSS e T bR TR GpaRT aooun SouL butylromi cgraphy [

{3-[(2-ethoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1-yl ) arni no] propyl } car banat e
(1.34 g) as a tan foam 20 Part D A solution of tert-butyl
{3-[(2-ethox3ariethyl-1Himdazo[ 4, X@Tﬂﬁlﬂolln | - yl)am no] propyl } car banat e
(1.3kg 3.3 ) 31 3 5 g, 5.03
ol 77% ma% B Atk s ?ﬂﬁ%’ﬁ’gﬁ?@gc%?éﬂgﬁﬁzﬂ?g?ﬂ%ﬁ?%? yoMbERbiogt? 0 Na2CCB
sol ution and CHC13 and the phas e meflemesidfopamisiced. The organic portion wds 25
washed with water and brine, dri over Na2SO4, filtered and concentrated
under reduced pressure to yieldijtért- buty

(3-[ (2- et hoxymet hyl - 5- oxi do- | HNFi™g EgL@ “c] quinolin-1-

yl ) am no] propyl }carbamate (1. an orange foam Part E 30 A solution
of tert-butyl {3-[(2-ethoxyne -5-0xi do-1 M i m dazo[ 4, 5-c] qui nol i n-

1-yl ) ani no] pr opy! } car bamat e ( | g,HM5..35-mibl)~Tn 35 nL of CHC13 was
treated with 15 nlL of concentrated NH4ACH sok@ hon andp-t ol uenesul f onyl
chloride (0.67 g, 3.51 nmol).

Part A

15 A solution of 1-amino-3,3-diethoxypropane (5.00 mL, 30.9 mmol) in S mL of
tetrahydrofuran (THF) was treated with triethylamine (4.51 ml, 34.0 mmol) under an
atmosphere of nitrogen and cooled to 0 °C. The reaction mixture was then treated
dropwise with a solution of di-tert-butyl dicarbonate (7.42 g, 34.0 mmol) in 25 mL of
THEF. The reaction mixture was stirred for 2 h at 0 °C and then allowed to come to room

20 temperature; After 15 h, the reaction mixture was concentrated under reduced pressure,
dissolved in ethyl acetate, washed with water (2X) and brine, dried over Na;SOy, filtered
and concentrated under reduced pressure to yield tert-butyl (3,3-diethoxypropyl)carbamate
(8.40 g) as a ciear, faintly yellow oil.

25 Part B
A solution of 2-ethoxymethyl-1H-imidazo{4,5-c]quinolin-1-amine (1.00 g, 4.13
mmol) in 20 mL of acetonitrile and 5 mL of glacial acetic acid was treated with zert-butyl

(3,3-diethoxypropyl)carbamate (2.55 g, 10.3 mmol} and heated to reflux under an
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-99 WO 2004/ 080398 PCT/ US2004/ 006867 After 15 mn, the reaction m xture was
diluted with water and CHC13 and the phases were separated. The organic
portion was washed with 10% Na2CO3 sol uti on and water. The conbi ned agueous
washes wer ewWpaen086398 act ed wit h CHC13. The conbi ned or gafitd/USRIHIOLEB0S wer e
washed with brine, dried over Na2SO4, filtered and concentrated under 5
reduced pressure to yield

{3-[(4-am no- 2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1 - yl)am no) propyl }
tert-butyl aaokdestd nitings. difieass nthe reanije hdadure waacondentatsd hnddr oeduoéd
{3-[(4-am no- 2- et hox hyl - I.H1.m dazo[ 4, 5-c inolin-1- 10 yl)am no]propyl}
tert-butyl ESFHEIRE ﬁ%’@é‘"b‘,’ltghﬂm%BWVP‘%%%WE%%@%%WO%“@E& treat ed
W th a sol ulhgno9boidid MMAhOFRReLRER bRt Bl RB&ic pSrtiBn Was whenddWiH and

heated to 100 C. After 30 mn, the sol vent was concentrated under reduced

pressure towgiee(2&)and bresadrisd augdNa:3Re flgredrand ronggntrated tudes resticed prisssgieet hy|

ether and fjltered. ¢ A t {g.. The | i+ i ssolved in water
and tr§at ediovﬁ1 ?Gi?l?eiﬁla)ﬁ Kﬁ@ﬁ%‘%‘f‘ﬁ? pxgﬁélglﬁpi%mb%zi@gi@&\}\%@ﬁ?géched. The aqueous
sol uti on wagheNid|pobeldcatbimateX el ) 4-bdark Barageilned organic extracts were
washed with brine, dried over Na2SO4, filtered and concentrated under
reduced pressure to yield N -(3-am nopropyl)-2-ethoxynet hyl -1 H i m dazol[ 4, 5-
c] qui noli nepJy4-diamne (0.77 g) as a gold colored foam 20 Part G A
solution of N -(3-am nopropyl)-2-ethoxynethyt- |Himdazo[4, 5-c]quinoline-

1, 4- di anmi ne (0. 28Golgtio®of/@E-tmtdl {B-[(HhethOxyretiofl- IEHRGHAzA.S -d|q@adlad 1w t h

triethylamne .(Q.221 nL, 1. 67 I der. . t h f nit d
cool edth o 0> EmiliropEErpae f £F b 41 hEE 203 BF Bpfiese arpelsA Vit

met hanesul f gagt, (dﬁ&gg,iz@% fhoPamdbilan AmBPheffBTinlirogéR. Alfef! 530 e reddi@nr eact i on
m xture was quenched by 10% Na2CC8 sol ution, diluted with C€HCI3 and the

phases wer emédprrias quenchipd withgamrateddHaGlonlufias andisinsantigtedunder taduegd  bri ne,

o o) bR e SR 5 P S S OV SR I v @'
of f - \M;L E g E ?%rphasﬁb arerza‘ sggmm.s Thé biganrtpotion wds whskédwiith elabeand@Bind, idkieer ed to

|l ve - -am Nno-
gt hoxyltet hyPyer sl diltered and soneantsged wader tadyeadi iesppiedp yidlda ligkiduewn selthni de

0. 164 ¢ i . A3 . dé) S
5. 46, (o, *)=Crppripty IS, 565 CHORTOIE S ucpR MO bk g ABRE L) 1
H)y, 7.25 (t {3-)2-ethokyhizthyl-1H}imidazdPD5-cjquinolin-1-yhamino]propyl}carbamate (1.34 g) as

4 tan foam.

20 FPart D
A solution of tert-butyl {3-[(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-
yl)amino]propyl}carbamate (1.34 g, 3.35 mmol) in 30 mL of CHC}; was treated with
) MCPBA (1.45 g, 5.03 mmol, 77% max). After 3 h, the reaction mixture was diluted with
10% Na;CQO;5 solution and CHCl;3 and the phases were separated. The organic portion was
25 washed with water and brine, dried over NaySQy, filtered and concenirated under reduced
pressure to yield fert-butyl {3-[(2-ethoxymethyl-5-oxido-1H-imidazo{4,5-c]quinolin-1-

yhamino]propyl}carbamate (1.39 g) as an orange foam.

PartE

30 A solution of tert-butyl {3-[(2-ethoxymethyl-5-oxido-1H-imidazo[4,5-c]quinolin-
l-yl)amino]propyt}carbamate (1.39 g, 3.35 mme!) in 35 mL of CHCl; was treated with 15
mL of concentrated NH4OH solution and p-toluenesulfonyl chloride (0.67 g, 3.51 mmol).
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WO 2004/ 080398 PCT/ US2004/ 006867 7.05-6.95 (m 2 H), 6.61 (s, 2
(s, 2 H), 3.62 (q, J=7.0 Hz, 2 H), 3.22 (q, J= 6.8 Hz, 2 H), 3.07 (q J=.
6.2 Hz, 2 H), 2.88 (s, 3 H), 1.78 (p, J= 6.3 Hz, 2 H), 1.18 (t, J= 7.0 Hz,
3 H; 1BCNI\/R§?125M-IZ DVBO-d6) S 152.3, 149.5, 1453% @ 27,4, 1261,
124. 2, 12WQ2MH0P349% 14 7 65 9 63. 1, 49. 9, 39. 6, 28. 1, 15. 4; %%& d;’ z 393 (M
+ 5 H)4 Anal . Calcd for CL7H24N603: C, 52.03; H, 6.16; N, 21.41; Found: C
51.84; H, 6.28 N, 21.18. Exanple 15 1-

{3-[(4- Ami no- 2- et hoxynet hyl -1 H i m dazol[ 4, ] qui nal i g ) ani no] propyl } - 3-
10 phenylAficsd > miphareacymynineasdue Wlthpa%tﬁr aﬂdﬁ?%%ﬁsa{l Hi¢ nhpses were

M (3-am I 4 5 di am ne
(0. 250 g 0 gBL TerehilC bieh Mes o R R oD AR RS
at rmsphercembfned afucoge washbs everelarkiestractedk with é?Hr@e Theatsdne! opmise w th
phenyl |soc anat e 1 m., 0.835 : 6 h he reaction m xture
was quenChEEt %Verel"ﬁ&ﬂg‘?\‘lg ﬁ%%ldﬁ'ﬁg(?ﬁerr%%éf’ %taﬂgl tﬁﬁ"? phases were
sepag at ededubBepREB M oSyield QB[R RnMRS- aﬁé)ty%%twmm hhidRgo[4 Ldj@dn@ie]- Na2SO4,
filtered and concentrated raider ' 20 reduced pressure to yield an off-white
solid. Civematoderopphyert-Brybcarbgnge (Hi5 8) aveaidranggdvaman of f-white foam The
foamwas triturated with diethyl ether and filtered to give 1-

{3-[ (4-am no- 2- et hoxynet hyl -1 Hi m dazo[ 4, 5- c] qui nol i n-1-yl ) am no] propyl } - 3-
phenyl ur eart(f0. 115 g) as an off white soI id. nmp 177-179 C, 'H NWR (300 MHz,
DVSO- 4) 8846c§dd J=8 %8.39_(5,1%,758 (dd, J—84
o 9 Hz 10215>f7{33f£34 elﬁb}nosz iﬂpywm 171 H-gmidazol 4, Spglquigolyp 1 ¢ | J— 5.6

%%@ﬁ%ﬁﬁﬂﬁ P by gyl (P30 0. B gyl iy STl 100 512

2 H) 1fea(eﬂ with= soliokinf 3MMHyroEBCcIMRI( m:eﬂxawblzﬁ (OWBOE F6moS anﬂ%atﬁd 151. 8,
};_1(9) 10\/\01%)1 6&9 ‘Eéggggr %{%ffl}?) ZI{ZJ%W 1i\?e§gg'g%e§0%cgntra%2d under rea\:;)ceé prél'sgl?re %0 yleF 0; 8 120.8,

brown sludge. The material was triturated with diethy! ether and filtered to give a tan

H, 4.76

solid. The solid was dissolved in water and treated with 10% NaOH solution until pH 13
15 was reached, The aqueous solution was extracted with CH>Cl; (4X). The combined

organic extracts were washed with brine, dried over Na;SQy, filtered and concentrated

under reduced pressure to yield N'-(3-aminopropyl)-2-ethoxymethyl-1 H-imidazo[4,5-

cJquinoline-1,4-diamine (0.77 g) as a gold colored foam.

20 Part G
A solution of N'-(3-aminopropyl)-2-ethoxymethyl-1 H-imidazo[4,5-c]quinoline-
1,4-diamine (0.250 g, 0.795 mmol) in 10 mL of CH,Cl; was treated with triethylamine
(0.221 mL, 1.67 mmol} under an atmosphere of nitrogen and cooled to 0 ®C. The reaction
mixture was treated dropwise with methanesulfonyl chloride (0.065 mL, 0.835 mmol).

25 After 16 h, the reaction mixture was quenched by 10% Na,CO5 solution, diluted with
CHCI; and the phases were separated. The organic portion was washed with water and
brine, dried over Na,SOq, filtered and concentrated under reduced pressure to yield a light
yellow solid. Chromatography (Si0O,, 95:5 CHCl;:MeOH) gave an off-white foam. The
foam was triturated with diethyl ether and filtered to give N-{3-[(4-amino-2-

30 ethoxymethyl-1H-imidazo{4,5-c]quinolin-1-yl)amino}propyl} methanesutfonamide (0.164
g) as an off white solid. mp 148-150 °C; "H NMR (300 MHz, DMSO-d5) & 8.46 (d, J =
7.8Hz,1H),7.58(d,/=82Hz, 1 H), 744 (t,/J=7.1Hz, 1 H), 7.25(t, /= 7.4 Hz, 1 H),
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117.6,114.3,65.4,62.7,49.7,37.0,28.1,14.9; M5 (APCl) mz 434 (M+ H)+; Anal.
Calcd for C23H27N702: C, 63.72; H, 6.28; N, 22.62; Found: C, 63.45; H,
6.04; N, 22.28. Exanmple 16 5

M | sopr opy WOR0pHE3M- | H- i mi dazo[ 4, 5- c] qui nol i ne- 1, 4- di arBGREUSRE00]G7 ~ | NT-
Cfl( Part A A suspension of N (3-am noquinolin-4-yl)hydrazine tert-butyl
carboxylate (6.50 g, 23.7 mmol) in 100 niL of toluene was treated with
trimethyl orthobutyrate (4.18 nL, 26.1 10 nmol) and pyridi ne hydrochl ori de
(0.14 g, 1725/ (m,2nd), besdt{ed i 4780s,C Whde2 (an/ at/fodpRedl 362 (ni d Féden.

After 18 hy.t r ign m o. t e o ressure to
Vi el d a brSins BP0 e o0 bt Bl Goni 1 v o B! BEREe B T v er
(2 X 50 miyz bepnéc Mpdrnils MiHZ ey NeshS044951 1491, ad23nthconeent rat ed
under reduced pressure to give 7.23 g of tert-butyl

(2- propyl - IBA.Eni2d &z &P U351 1el 1 65 9063 .h-4D-8 BY 6alh bnleit 4 MI BABC)amrz 38 (Mde- f oam
Part B A sqlutjo terg- I

(2 pr by - AR RS sPbuNas] Cri20 S 6A6bMnP uf b Fomdels. Y59, 6 %ol ) i n
40 nL of ethangk was treated with HC (37 ni, 111 nmmol, 3 Min 20 ethanol)
and heated to reflux. After 1 h, the reaction m xture was cool ed to anbi ent
tenperature, diluted with 80 nL of diethyl ether, and cooled in an ice water
bath. The HC salt of the product s.col L.ected by vacuumfiltration and
rinsed with diethyl ether until the ?‘W&%Se ran clear. The dried HO salt
was di ssol VEdl-i{31[@%ﬁh1001-eﬂ&ﬁiﬁﬁetﬂﬂdlli-hﬂiﬂhﬁiﬂ4,5wagqmn(ﬁﬁl%-Nﬁﬁﬂirﬁ%ruﬁjd%-Unt il
the pH of the water was 12-13. The free base of the 25 product precipitated
out aMd was triturated in the basic WBERAWEdr 30 nin while being cooled in
an ice water bath. The solid was \gpl | ected by vacuumfiltration and dried
under vacuumto give 4.64 g of 2 gropy! - | i mi dazo[ 4, 5- c] qui nol i n-1-ani ne
as a tan granular solid. - 102N"W 204 0803/8 PCT/ US2004/ 006867 Part C A
solution of 2-propyl-IHimdazol4, 5 & qui rQ)J;rLN | ~am ne (4.64 g, 20.5 mmol)
in 60 nL of acetonitrile and I—?I& gl acil\mc acid was treated with
2, 2- T

Part A
A solution of N'-(3-aminopropyl)-2-ethoxymethyl- 1H—imidazo[4,5~c]quinoline—1,4—

15 diamine (0.250 g, 0.795 mmol) in 10 mL of CH,Cl, was cooled to 0 °C under an
atmosphere of nitrogen. The reaction mixture was treated dropwise with phenyl
isocyanate (0.091 ml., 0.835 mmol). After 16 h, the reaction mixture was quenched by
10% Na,COs solution, diiuted with CHCl; and the phases were separated. The organic
portion was washed with brine, dried over Na;SQy, filtered and concentrated under

20 reduced pressure to yield an off-white solid. Chromatography (Si0,, 95:5 CHCl;:MeOH)
gave an off-white foam. The foam was triturated with diethyl ether and filtered to give 1~
{3-[(4-amino-2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)amino ] propyl }-3-
phenylurea (0.115 g) as an off-white solid. mp 177-179 °C; '"H NMR (300 MHz, DMSO-
ds) 8 8.46 (dd, J=8.1,1.0Hz, 1 H); 8.39 (s, 1 H), 7.58 (dd, /= 8.4, 0.9 Hz, 1 H), 7.44-

25 7.35 (m, 3 H), 7.25-7.18 (m, 3 H), 6.99 (t, /= 5.6 Hz, 1 H), 6.90-6.85 (m, 1 H), 6.60 (s, 2
H), 6.16 (t, /= 5.6 Hz, 1 H), 4.76 (s, 2 H), 3.60 (q, /= 7.0 Hz, 2 H), 3.26-3.18 (m, 4 H),
1.76 (t,J=7.0 Hz, 2 H), 1.15 (t,J= 7.0 Hz, 3 H); °C NMR (125 MHz, DMSO-dy) 5
155.2, 151.8, 149.0, 144.8, 140.4, 132.0, 128.5, 126.9, 125.7, 123.7, 120.9, 120.8, 120.8,
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di met hoxypropane (12.6 m ., 103 mmol) and heated to 100 C wi der an

at nosphere of 5 nitrogen. After 6 d, the reaction m xture was concentrated
under reduced pressure to yield a brown oil. The oil was dissolved in 100
m. of CHCMoamdiosashed with 10% Na2CO8 (2 X 25 nl), wal€m/US2®4/Me6867 bri ne
(25 nL), dried over Na2SO4, filtered and concentrated under reduced
pressure to give 4.30 g of N-i sopropylidene-(2-propyl-IHimdazo[4, 5-
clquinolin-1-yl)am ne as a brown oil. 10 Part D A sol ution of

N- i sopr opylizdenes.{ st 82! 49 71370, 98201 A9, 5wSK APCENhA34 (M 3 8yt Dral. (130 9,
16.1 nmmol ) in 100 'nL of nethanol was cooled in an ice water bath. The

sol ution fae€xateda0edC \G3t12; Ho6i28nNbdY.-6h Fanndi €, ©3.405Hg0.080N202fb1 ) over 5
mn. The reaction 15 m xture was allowed to warmto anbi ent tenperature.
After 2.5, the reaction was quenched by addition of 15 m, of saturated
NHACL sol ution. The mi xture was corg@nplediced under reduced pressure to
yield a |ight brown,solid. The solid was artitioned between 100 nL CHC13

and 25 m, of sat utatlapropyldanorydt i-indazoldSaleinamsdsddimioThe or gani ¢
portion was washed with water (25 nmy, brine (25 nmL), dried over 20 Na SO4,
filtered and concentrated under redut€d pressure to yield a |ight brown
solid. The solid was purified by cNfom P@_@ﬁy (Sio, 97.:2.5:0.5

CHC1, : MeOH NHAOH) to give 2.48 g

of N-i sopropyl - (2-propyl -1 Him da 5-311\1qu' nolin-I-yl)amne as a tan solid.
Part E 25 A solution H{

of N-i sopropyl - (2-propyl -1 Himdazo[4,5-c]quinolin-1-yl)amne (2.48 g, 9.24
mmol) in 7 of chloroformwas cooled in a cold water bath. The solution
was treated with MCPBA (3.32 g, 11.6 nnnol) over 6 mn. The reaction was

al | owed to come siispersivn @iN'-(3-amberginoiie-4-AjitydrazineFet-buffll Cabbopetd (6.60p) et'e
conversion to the 5-N-oxide internediate. The yeaction m xture S again
cooled in @FE’@F&? {89 mffolispe Wﬁ%ﬁeact?‘}e‘ﬁlﬂémﬁw OE'HH%%{%QI ’ ni um
hydr ¢xi de i 3 9 iy o i o i m xture
s 1ot ital ehe B dodiltOt AR AP D FR led §150 R &ler & i

The react i aimosphsrealf ngwegnt 4fteoh®htibe eabiientidwnpas adbnocetratdd neder 8@lunedr, t he

-103 WD 2004/ 080398 / US2004../ 0 .0686,.7 . reaction. m re diluted with

50 i of FEPEROVIHLHEOTE Gt B Ueverisnlyed Ao PrEbediChope el tis. The

organi ¢ paRti SRR HrideIF@ UM dritd@¥eNIZE03, Biedst Aot dShufitd undvere@iced 30 )

and brine (30 nL). The organic portion was dried over Na2SO4, filtered
pressure to give 7.23 g of tert-butyl (2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)carbamate

15 as an orange foam.

Part B
A solution of ferr-butyl (2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)carbamate (7.23

g, 22.2 mmol) in 40 mL of ethanol was treated with HC1 (37 mL, 111 mmol, 3 M in

20 ethanol) and heated to reflux. After 1 h, the reaction mixture was cooled to ambient
temperature, diluted with 80 mL of diethyl ether, and cooled in an ice water bath. The
HCI salt of the product was collected by vacuum filtration and rinsed with diethyl ether
until the filtrate ran clear. The dried HCI salt was dissolved in 75 mL of water and treated
with 50% NaOH solution until the pH of the water was 12-13. The free base of the

25 pro'duct precipitated out and was triturated in the basic water for 30 min while being
cooled in an ice water bath. The solid was collected by vacuum filtration and dried under
vacuum to give 4.64 g of 2-propyl-1H-inudazo[4,5-c]quinolin-1-amine as a tan granular

solid.
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and concentrated under reduced pressure to yield a light brown foam The
material was 5 purified by chromatography (Si 02, 97:3 CHC1l3: MeOH) and
recrystallized fromEtOAc to vyield 1.39 g of ‘

NL- i sopr opHOBHHIEEI - | H- i i dazo[ 4, 5- ] qui nol i ne- 1, 4- di ani e a8 Anbe
crystals. np 181-184 C, 'H NWR (300 MHz, DMSO-d6) S 8.44 (d, J= 8.1 Hz, I

H, 7.57 (d, J= 8.3 Hz, | H, 7.41-7.35 (m 1 H), 7.23-7.18 (m | H), 6.95
(d, J= 1.6 Hz, 1 H, 6.48 (s, 2 10 H, 3.52-3.45 (m 1 H), 2.98-2.85 (in, 2
H),1911P C(rr12 H, 1.03-0.98 (m 9 H); 13C NWMR (75 M1z, DWVSO d6) S

154.5, 152.0, 1 ) 2 51. 2,
28.2, 21.1. 20. g‘%%tmé%%lv% é}ﬁ@ 1 infidieo S%%H%Imhﬁn%ﬁg&%a%c%%wm

C16H21N5: @Onsm“aazaetomtnlb ang: 15 NlL Qﬂglaqal apefimatid Was BGatgewit?,27. 39: N, 24. 66.
15 Exanpl e

2oa oot ShebisirbRRRe L6 51 IO and beatedito 109,°C wnder anmogphefg of b\

A sol i on nﬁfdgenl Aﬂemaythe ?eaﬁtﬁ(ﬁﬂﬁixﬂil'HWaﬁb&&Eﬂ[rﬁe&mfdeﬂkﬁdn&id fiesshredo dicdri ne
20 (0.59 g, 2.1 mml%l in mL of trifluoroacetic acid was treated with
pl at i nun( | 9broysa eig T @O%B’a@dﬁ?l‘@dﬁﬁﬁp?“&n%f GGl end taghsd v H%depher € of

hydrogen (3 %5 %}}%?%5 t“ﬁr)t erne6(25 AYSaridd W ef ﬁ%‘éﬁvﬁoﬁlhé}bd‘&ﬁﬁ &)n\’:\@‘ﬁraiédl tered

t hrough a pa agent “and rinse m xture of 85:15:0.1
CHC13: Me CH:uhéek redviced ptekeurd tol gived. 30 g afi Nelbgaopylithee-(2-prop ait B wmslazeldide ent r at ed
under reduc uﬂl{)Oressgﬁe to gi gl d a.white foam The material was suspended 25
in water af TR 358 solution until the pH reached 13. A
whitejgolid precipitated and was triturated in the basic mxture for 1 h.
The white solid was collected by vacuumfiltration. The solid was purified
by chromat dgrtdbhy (Si 02 95:5:0.1 CHC13: MeOH. NHAOH) to yield 0.23 g of

M i sopropyl - 2- pr,0

ol - o7 PRt P ispro Ry ARRETS Brapkl- - imidaral4.S-slgyingr-doMran a0

PCTI US2004 1986 86¥6.1 imncilﬁﬁrll)@‘ln]g?of mb’thhhd?%a’ﬁ@@olhﬂﬁm aﬂb@@aﬁb@batﬁ Ghd4olfeon | H),
564(s 2 H), 3.38-3 (in o (m 3 H, 2.78-2.71 (m 2 H,
1.84-1. 71 (YAS tisategl Wiy 8991“91 'Bfaolmﬂdg (?h§’5 ga 80(5’ Nm X st fapin. BEEEN S 154. 4,

149. 3 15 146 plivod Svadaliobed t6 wahil o dmbrar témpé%tu?e. After 2.5, the reaction was

quenched by addition of 15 mL of saturated NH4C1 solution. The mixture was

concentrated under reduced pressure to yield a light brown solid. The solid was

partitioned between 100 mi. CHCl; and 25 ml of saturated NaHCO; solution and then

separated. The organic portion was washed with water (25 mL), brine (25 mL), dried over
20 NazS0y, filtered and concentrated under reduced pressure to yield a light brown solid.

The solid was purified by chromatography (5i0;, 97:2.5:0.5 CHCla:MeOH:NH4OH) to

give 2.48 g of N-isopropyl-(2-propyl-1H-imidazo[4,5-c]jquinolin-1-yl)amine as a tan solid.

PartE

25 A solution of N-isopropyl-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)amine (2.48
g, 9.24 mmol) in 75 mL of chloroform was cooled in a cold water bath. The solution was
treated with MCPBA (3.32 g, 11.6 mmol) over 6 min. The reaction was allowed to come
to ambient temperature. After 1.5 h, TLC showed complete conversion to the 5-N-oxide
intermediate. The reaction mixture was again cooled in a cold water bath and then treated

30 with concentrated ammonium hydroxide solution (30 mL, 30%) and stirred rapidly. The
reaction mixture was treated with p-toluenesulfonyl chloride (1.85 g, 9.70 mmol) over 5

min. The reaction was allowed to come to ambient temperature. After 30 min, the
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28.4, 23.3, 23.1, 22.9,21.0,20.7,14.3; M5 (APCI) nlz 288 (M+ H)+; Anal.
Calcd for 5 CI6H25N5: C, 66.87; H, 8.77; N, 24.37; Found: C, 66.65; H, -8.90;
N, 24.08. Exanple 18 N -Isopropyl- |IHimdazo[4, 5-c]quinoline-1,4-diam ne
NH2 NJ N WO Me+08038 Part A A suspension of N - ( 3- anmi noqufGioV$240400686Y hydr azi ne
tert-butyl carboxylate (6.50 g, 23.7 nmol) in 100 nL of toluene was
treated with triethyl orthoformate (8.68 nL, 52.2 mol) and pyridine
hydrochl oride (0.14 g, 1.2 mml) and heated to 130 C under an atnosphere of
ni trogen. refétiormizBiréiwas didutee sithi SOMmrok ¢hive fommsindGiash bf ewied anthidie phaseduced 15

oh e enanebbiided LR Retar e v S S0 Gh sSob Tl i ™
filtered qag: ??Gﬁ@&fd%@ wﬂa?r Th@dlltga@‘d PB&%&WS%Q oye@hgs@u,mte&a‘d
qui nol'i n-

tert-butyl H i'm dazo[ | )carbamate as a red/orange oil.
1' 20 Paad cogcwﬁgtpﬂwpd@me@uccﬂ@rqssmggt(ymeld a hght brown foam. The material was

N-l i mdaz c i nolin i,n 40 nL
of ( et hanoPuntOJg% ‘1311' 4mq%°%a?¥¥ %30%1_9)@?6 ﬁ@ﬁi&é ﬁf“ﬁf%“ ZFd ﬁqmﬁ\#b)Ac t%t hanol )
and heat eglieldol 3®f bEX -isbpiiopl1-1-phopyl-NH-ifedeebi4pnclauitoline 1 Wadiatielacambe ambi ent

t enper at ur e, dlluted with 80 nL of diethyl ether, and cooled in an ice water
bat h whi cﬁTYQ‘BSprem pltat ed a tan solid. The HC salt of the product was

e | ect st 2R AR 0 DNROERS M B kil YBer YU the
made basi 8.311yz, addi 7.4017. ﬁf(nﬁagﬁmwﬁrﬂ (i, 1 1), Bmﬁl(ﬂ Jhe. éﬁﬁt afH}, bag (sat er was
12-13. The free base of the%ﬁisductagrem Eltate out and was triturated in

t he 1%basi EDaiatZe?43 61 BE).A-98 (8 B nh 9% Jpéﬂl=?ﬁ{)ah0?@e98\/@b§rH)b tch The
sol i d vasxaph LaSied Bluso % R 20996003995 ETL 50941 0PBES Ty, yacuum

filtration an er “vacu
1H i m dazepale 516J0dsi.nolg. n21-1, a0k6Ne4. R ME (Aaal)gﬁ/amﬂzmvi $fyt,danal. Caled for

CisHaiNs: C, 67.82; H, 7.47; N, 24.71; Found: C, 67.66; H, 7.39; N, 24.66.

15 ’ Example 17
N‘—Isopropy1-2-propyl—6,7,8 9-tetrahydro-1H-imidazo{4,5-c]quinoline-1,4-diamine

NH,
N
>/
N\
N\(
H

A solution of N'-isopropyl-2-propyl-1H-imidazo[4,5 -c]quinoline-1,4-diamine

Part A

20 (0.59 g, 2.1 mmol) in 15 mL of trifluoroacetic acid was treated with platinum(IV) oxide
(0.55 g, 2.4 mmol) and shaken under an atmosphere of hydrogen (3.8 x 10° Pa). After 6
days, the reaction mixture was filtered through a pad of CELITE filter agent and rinsed
with a mixture of 85:15:0.1 CHCl;:MeOH:TFA until the filtrate ran clear. The filirate was
concentrated under reduced pressure to yield a white foam. The material was suspended

25 in water and treated with 50 % NaOH solution until the pH reached 13. A white solid
precipitated and was triturated in the basic mixture for 1 h. The white solid was collected
by vacuum filtration. The solid was purified by chromatography (SiO,, 95:5:0.1
CHCl::MeOH:NH,OH) to yield 0.23 g of N'-isopropyl-2-propyl-6,7,8,9-tetrahydro-1H-

imidazo[4,5-c]quinolfne-k,4-diamine as a white solid.
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Part C5 A solution of IHimdazo[4,5-cJquinolin-l-amne (2.86 g, 15.5 mmol)
in 60 nL of acetonitrile and 15 nL of glacial acetic acid was treated with
2, 2-di met hoxypropane (9.53 nL, 77.5 mmol) and heated to 100 C under an
at nospher e vo@ 2000803¢8fen. After 18 h, the reaction m xtur BCHES208HMEENt r at ed
under reduced pressure to give a brown oil. The oil was dissolved in 100 nL
of CHC13 and washed with 5% Na2CO3 solution (2 X 30 nL), 10 water (30 niL)
and brine (30 nL). The organic portion was dried over Na2SO4, filtered and
concent r at ech uspdess PedECENRI(GE6 ML DMSYL L) 863448 10105.64 (5, 2 H), 3.38-3.23
N(1Him dazoé4 5-% ui nol i n- l-g_l ) soprcl)_ﬁyl i deneam ne_as a brown oil. Part
D 15 A ol e SkDorRE-2r ik ARz DT 251 AT aithol S 2 DB S8y el ne
(3.48 g, 1% i _ Qf th [ [ ter bath.
= RVRPY ééf?/[s*&dgg 15314 %‘!i'é?h, 1‘3(%. L G9PheGold é@g'.’/ ?z‘(’%‘% 0.

The solution was ‘trea over mn’wt odi um’'bor ohydride 77.6
mol ). Aft eyg 41283, T1E 0eact 007D.7,Med; MB(ARCT) AT @d-HMY haRL. Thlc@forsat ur at ed
NH4Cl sol ution and then concentrated wunder reduced pressure to yield a
brown %0i | dC16Hhds o160 7nwHs 8- BN\ 24 D Haunsle Cabe A58 510,20 2414813 and 20 nl
saturated NaHCO3 sol uti on and the phases were separated. The organic

portion was washed with water (20 nmL), brine (20 nlL), dried over Na2SO4,
filtered and concentrated under rediza@pRri@ssure to give a brown solid. The
solid was purified by _ghronat iqr aphy (Si02, 95:5:0.5 CHC13: MeOH. NHACH) to
give 1.28 g of N (1H iMilsepsenyk #"é‘}‘éﬁoﬁ‘bﬁﬂﬂuﬁm}lpﬁ"ilﬁtﬁ%@@b‘ﬁ amine as a tan
foam 25 Part E A solution NH

of NN (1H-i m dazo[ 4, 5- c] qui noIin-I-yI)isoﬁr pylamne (1.36 g, 5.66 mol) in
50 nL of chloroformwas cooled in a W0l &\Zter bat h. The sol ution was
treated with MCPBA (2.03 g, 7.07 r 5mn and then allowed to warm
to anbient 30 tenperature. After 1 LC {howed conpl ete conversion to the
internmedi ate 5-N-oxide. The reacti m Xt ur & was again cooled with a cold
wat er bath. The solution was treated w th concentrated anmoni um hydroxi de
sol utign (28h, 30% and stirred rapidly to -106 WO 2004/080398

PCT/ Ué 004/0 67 honogeni ze. The reaction m xture was treated

wi t hp-t ol uenesul & suspknsodn efiN' @2 afuindyBingfin-45y1 I dgprine var-batyh uarbandataé.60wed t o

R S FEE NG T T TR

mmol) and pyridine hydrochloride (0.14 g, 1.2 mmol} and heated to 130 °C under an

atmosphere of nitrogen. After 23 h, the reaction mixture was concentrated under reduced

15 pressure to yield a red/brown oil. The oil was dissolved in CHCl3 (150 mL) and washed
with water (2 X 50 mL), brine (50 mL), dried over Ma;SQy, filtered and concentrated
under reduced pressure to yield 6.74 of teri-butyl N-(1H-imidazo[4,5-c]quinolin-1-

yl)carbamate as a red/orange oil.

20 Part B
A solution of fert-butyl N-(1H-imidazo[4,5-c]quinolin-1-yl)carbamate (6.74 g, 23.7

mmol) in 40 mL of ethanol was treated with 40 mL of HC! (40 mL, 119 mmol, 3 M
ethanol) and heated to reflux. Afier 1 h, the reaction mixture was cooled to ambient
temperature, diluted with 80 mL of diethy! ether, and cooled in an ice water bath which

25 precipitated a tan solid. The HCI salt of the product was collected by vacuum filtration
and rinsed with diethyl ether until the filtrate ran clear. The dried HCI salt was dissolved
in 75 mL of water and made basic by addition of 50% NaOH solution until the pH of the
water was 12-13. The free base of the product precipitated out and was triturated in the

basic water for 30 min while being cooled in an ice water bath. The solid was collected by
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solid between the phases was filtered off, saved, and the phases were
separated. The 5 organic portion was washed with saturated NaHCO3 sol ution
(30 m.), water (30 nL) and brine (30 nL). The organic portion was then

dried ovegyd\adohdhses 1 | tered and concentrated under redpeggsopassye to
yield a tan/orange solid. A high-performance Iiquid chromatography (HPLC)

analysis of the filtered solid nmatched that of the solid fromthe
concentrated organic extracts. The combined solid was recrystallized twce

from MeOH 1 ?11%{_1:10?1 aég%ﬁfgu%der vacunin olgnve 2 864g 8f 1H—un1dazo[4 5-c]8%ufno V\?]

of N -i sopropy 4] ui no I am ne

solid. rrm:ﬁﬁe:as?taa@ﬁ)arﬁi,larsbhdt\JNR(300 MHz, DMBO d6) S 8. 61 (dd, J= 8. 1, 1.1
Hz, 1 H, 823 (s, 1 H, 7.56 (d, J=7.6 Hz, 1 H), 7.43-7.37 (m 1 H),
7.23-7.18 (m 1 H), 7.04 (d, J=3.4 Hz, 1 H, 6.58 (s, 2 H, 3.57-3.47 (m
1H, 1.08,{d J=6.2 Hz, 6 H; 13C NWR (75 MHz, 15 DVMBO-d6) S 152.4, 145. 3,
132. 3, 127.3, 126.0, 125.1, 121.5, 121.0, 115.1, 52.6, 20.6; M5 (APCl) niz
242 6M + H) ; AselutioCaf H&im@az@mm]maolirq agunen2;86H4, 18.52@moRlin 0@ mdx0f Found:
C, 63.11

G 63 1RO 130 o R id%p2Brae R S EMEPIEO T3 4- i i n

e NHZ  ~mLN7 5Mmdl) ddd Natedito 1HRPE uhdefah Hﬁlﬂﬁgﬁér@ of gitro en After 18 b, the
7- br omo- 4- ch| or o- 3- ni t roqui noline (75.00 g, in 350 nL of

di chl or onisadigRanixhise Wos engenpatgl @mméuceémr%ﬁﬁwséq)@éﬁ é bmwmpltl 1 &bepll The 25
suspensi o t » Which
di ssol ved‘;}?ryo@%o‘v%?%ﬁ 2610 %Jé’ﬁﬁﬂ:?%ﬁ&kﬁ%ﬂ ?F’Vétfg]l%g/f téé@ %ﬁlt%gq ](%ar%gza e (37.93
g, 487.0 wmed (30infl)2d brine 30 mdl).c Thosrganmt bamenms dﬁdﬂ&dartt@ﬁdﬁg fiitesedt | on

m xture over 20 mn ction was owed to cone to a |ent_
t enper at Lﬁvélcorawﬁtﬂ@f@te@naerr fupe iaéaféf‘%rﬁw wﬁﬁﬁﬁ& (fﬁi dhesi3coannineh (
PCT/ USZOOfl# Q@ﬁ%ﬁ hmgglﬁg,e%ygmi\,{g@gpzcoe solution (2 X 100 nL) and vvater
(100 ni) he co ined aqueous washes were back-extracted with CHC13 (50

m.). The conbined organic portions were washed with brine (100 niL), dried
over Nazslggflrth iltered and concentrated
15 A solution of N-(1H-inidazo[4,5-c]quinolin-1-yl)isopropylideneamine (3.48 g,
15.5 mmol) in 75 mL of methanel was cooled in an ice water bath. The solution was
treated over 5 min with sodium borohydride (2.94 g, 77.6 mmol). After 1 h, the reaction
mixture was quenched with 20 mL of saturated NH4Cl solution and then concentrated
under reduced pressure to yield a brown soild. The solid was partitioned between 80 mL
20 CHCI; and 20 mU saturated NaHCO; solution and the phases were separated. The organic
portion was washed with water (20 mL), brine (20 mL), dried over Na;SO,, filtered and
concentrated under reduced pressure to give a brown solid. The solid was purified by
chromatography (Si0O», 95:5:0.5 CHCl;:MeOH:NH4OR) to give 1.28 g of N-(1H-

imidazo{4,5-cJquinolin-1-yl)isopropylamine as a tan foam.

25
Part E
A solution of N-(1H-imidazo[4,5-c|quinolin-1-yl}isopropylamine (1.36 g, 5.66
mmol) in 50 mL of chloroform was cooled in a cold water bath. The solution was treated
with MCPBA (2.03 g, 7.07 mmol) over 5 min and then allowed to warm to ambient
30 temperature. After 1 h, TI.C showed complete conversion to the intermediate 5-N-oxide.

The reaction mixture was again cooled with a cold water bath. The solution was treated

with concentrated ammonium hydroxide solution (25 mL, 30%) and stirred rapidly to
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under reduced pressure to yield 99.98 g of

N -(7-brono-3-nitroquinolin-4-yl)hydrazine 5 tert-butyl carboxylate as a
dark red solid. Part B A suspension of

N- ( 7- br oo V80 piosO8eHl nol i n- 4-yl ) hydrazine tert-butyl carBekYPE&063E o g,
131 mmol ) in 320 nL of acetonitrile (MeCN) and 80 nL of nethanol was treated
10 with plati numon carbon (5.0 g, 1.3 nmmol, 5% w w) and shaken under an

at nosphere of hydrogen (3.8 x 105 Pa). After 4 h, the reaction m xture was
filtered tHomeghbnize. PHle redctiofhbhikiis Wad raatedagiting-tanchesilfmgtichotide @dBtg, ons of

McCN: MeOH (L until .the fjltrate ran clear. The filf{rate wasconcentrated
under redyc%%fl%)r"é@%%fnénW%}ic’@fe&%%?{%néo ol a‘(t%‘!’a?}i? & ARG MRS e |

7- bromoqui neAdtivn Arixtd WAl BRikdiewiie 5o nﬂ!ﬁﬂdH@l?h&PZS’hﬂIcﬁ‘xﬂa%e@_Mﬁuﬁé@b]véd 15
Part C A solution of N(3-am no-7-bronoqui nolin-4-yl)hydrazine tert-butyl

car boxy| at esoli¢ Bgtweenythe bbsseatiob filtered @i sayed,@hd the pheses Weie senaeededlhi t h
tri t | th t . . 5 . i~di i
(0. 15 3" 1 GEARooR e il willend R R, SRR GO MG RERTREY o,

at nospher e Wfne30 m@YeThe Mottt pdrtion WdlehdhaRiet oo Ma, 0L fterabandeoat@ittated
anbi ent tenperature and concentrated under reduced pressure tQ give a brown
oi | . The oi'tdfrEsdered Perseue tq Heldgpranpragee elid  highwedamiancs aWds washed with

5% Na2C38 (100 I : i i ortion
was dried overatﬁ%é@&@i%q)%?lgﬁgg%gég%ﬁ%gﬁ??%%%ﬂad;gl)e%Ot?_tgga@{eg pr ghsegure to
yi el d a br osmcénbated opganichextrhcianilhasompbined sobid vy retryshathraifmaghiyori S1¢00 100: 0
gradiept to 95: C13: MeCH) to ield . f .. .

072 br allo- 2 pedish (T et GO i Glperd:dadloine Lo siensine g v ofFslitic e as a
i ght browngggglid. Part D 30 A suspension of

(7-brono-2-propyl -1 Himdazo[4,5-c]quinolin-1-yl) tert-butyl carbamate
(30.1 g, 74mBdeersi250i°k; 25 NMR (B OMit BMS@datd dat &, Wirtthl,HA Henl H,1Bak3ol

R PG T YN RN P T
t enper at ur egaANCHY; GFSERLI @AY, 8 7UNAE(m] EHY A (B! LS U Bz, teoH i &t BvR brovmz, sol i d.

The solid was suspended in 100 nL of water, stirred vigorously and treated
wi th 150% NaWSGsdh)itlisadt, idit-3. 13818 1PTHL.0f26t0n423. 1. dail &, 1268, 116.1152.6320.6 Mib own

sol 1 d col | ectsg,  arpungy U6 L Gal coTRERALSE, B9 ! bk Woidh AR O

di chl or onet
C, 63.11; H, 6.30; N, 27.96.

Example 19
20 N'-Isopropyl-2-propyl-7-(pyridin-3-yl)-1 H-imidazo[4,5-c]quinoline- 1 4-diamine
NH

2

N

HN
N \r
[/

Part A
A suspension of 7-bromo-4-chloro-3-nitroquinoline (75.00 g, 260.9 mmol) in 350
mL of dichloromethane was cooled to 0 °C under an atmosphere of nitrogen. The
25 suspension was treated with triethylamine (43.25 mL, 326.1 mumol}, which dissolved most
of the material. A solution of tert-butyl carbazate (37.93 g, 287.0 mmol) in 250 mL of
dichloromethane was added to the reaction mixture over 20 min. The reaction was

allowed to slowly come to ambient temperature. After 15 h, the reaction mixture was
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5 was broken apart. The material was triturated in the biphasic m xture
overnight. After triturating for 15 h, the mxture was filtered to give the
crude free base as a light brown solid. The solid was dried under vacuumto
gi ve 17. 6x8 20fs08039¢ Or no- 2- propyl -1 H i m dazo[ 4, 5- c] qui raiTiuszbo4anisae as a

i ght brown solid. 10 Part E A suspension of

7-brono- 2-propyl -1 Himdazo[4,5-c]quinolin-l-amne (17.6 g, 57.7 mmol) in
160 nL of acetonitrile and 40 nmL, of glacial acetic acid was treated with

2. 2- A et Doy PHARBINGD Roflkion £5] 1356%&)- E%tirg?{?;(? @ PrtlddlBintas heat ed to

100 C wunder an atnospher'e of nitrogen. "After > reaction was cool ed
t o anbi eraquddistvearhesvatra beckagrdractoh setht(Hitle (S Umder Thechmtsdedorgasdare to yiel d a

brown oil. The oil s, dj,ssol i C13 0 et T C13 sol yti on was
washed wiRRHERMHFaraHe ‘%ﬁ%’mgg{ﬂ{ﬁ"ﬂb%ﬁ%O%é\gazﬁ%)ﬁlteﬁaégéf’gﬁnﬁﬁgegand bri ne
(50 nl). yhder RaeRAIpEsRE té PRIABDY MENV-(dbr@fo BYdfrodassii4-yihl draziaed and
concentrated under reduced pressure to yield 18.4 g of N

( 7- bf ono-tePubpyabpxytataiag adakgedsalidqui nol i n-1 -yl )i sopropyl i deneani ne as a
red/brown 20 foam Part F A solution

of N- (7- br ono- 2- propyl -1 Hi m dazo[ 4, 5-c]quinolin-1- yl)isopropylideneam ne
(18.4 g, BB mol) in 100 m, of nethanol was placed under an 25

at nrosphere of pnitrogen W cooled_in an_ ice water bath. The sol ution was

treated with OSBRI YUY Pgme3-nsoqyinogin-4yhinirazing /ert-batyl farpox g
reaction @hyldif MRl Pl 005, of%eg,%gmgggiaha 800 B ARG R iR AT ter

1.5 h, the action was quenche tion of saturated
NHAC® sol witl platinukth en cedot (D gnl.-X mumd, Wasv/e) aodstiaket watler andEnospbaaotd

pressure ta re t.he_net hangl,. -The resi due was rtitioned between 30 -
chl or of orbﬁ%f%ga{rﬁ)" 1Qnﬁ ahdgﬁfi{la% TEHOR %“T%gaﬁrﬁl??’e h’&‘:"fﬁi’ea R?ﬁa?ggs wer e
separ at edCELITtFeA iR Aatt and BhiddOR st NRITREOM IMeGH Of- MRintD ¥hd fiAteqhn 10%
Na2CC8 solution (35 nL), water (35 nmL) and brine (35 nL). The organic

porti on vdeardihe fltmiewangmemirated; underrednced pogsurg\d vigll4y 7089 8H4™-(3-amino-

PCT/ US20 686.7 ..and tr.af [ duce ressure to yield a brown
f oam Thgﬂ’%g%’l g‘“s‘,’h%{}r‘ﬁ’ lﬁ‘S’gga%p eﬁﬁ%@ﬁ%ﬁ%& 2%%55 ? %P%%ﬁ‘%'w: 3 CHC13: MeOH
gradgent to 9:1) to give 16.3 g of N-(7-

br ono- 2- pﬁrﬁggél -1 Hi m dazo[ 4, 5-c] quinolin-1-yl)isopropyl am ne as a dark tan
solid. 5 G A sol ution of

N-(7- bromo- 2- px oplisd bt Al AR08 4-teorGd AL A - I hidrazine rerz-butyl carboxylate

(37.1 g, 105 mmol) in 315 mL of toluene was treated with trimethyl orthobutyrate (16.7
mL, 105 mmol) and pyridine hydrochloride (0.12 g, 1.05 mmol). The reaction mixture

20 was heated to reflux under an atmosphere of nitrogen. After 4 h, the reaction mixture was
cooled to ambient temperature and concentrated under reduced pressure to give a brown
o1l. The o1l was dissolved m 300 mL of CHCli. The solution was washed with 5%
NazCO; (100 mL), water (100 mL) and brine (100 mL). The organic portion was dried
over Na;SQOy, filtered and concentrated under reduced pressure to vield a brown foam.

25 The foam was purified by chromatography (SiO,, 100:0 gradient to 95:5 CHCl3:MeOH) to
yield 30.1 g of (7-bromo-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl) ters-butyl carbamate

as a light brown solid.

Part D

30 A suspension of (7-bromo-2-propyl-1H-imidazo[4,5-c|quinolin-1-yl) tert-butyl
carbamate (30.1 g, 74.3 mmot) in 25 mL of ethanol was treated with HC! in ethanol (86.4
mL, 37.1 mmol, 4.3 M) and heated to 100 °C. After 30 min, the reaction mixture was
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yl )i sopropylam ne (9.10 g, 26.2 mmol) in 200 nL of chl orof orm was pl aced
under an atnosphere of nitrogen and cooled in an ice water bath. The
solution was treated with MCPBA (8.28 g, 28.8 nmol, 77%ma€; and allowed to
slowly com¥QW0He8I%8nt 10 tenperature. After 2 h, LC M EAQSBEEY384i cat ed
conpl ete conversion to the 5-N-oxide internedi ate. The reaction m xture was
again cooled in an ice water bath. The reaction mxture was treated with
anunoni um hydroxi de solution (50 n, 30% and stirred vigorously. The

m xture wasoqlccb@taednmttemmnt@mwadewleﬂmtsd usher todheRd pressaee tg yiekya éromnl ) and

i 1t od wi oA a0 RE et g BT F o Sl i Moo BRSARAODTE 1

portion Waso¥Re4GHl soltith umA ey pIf 6Bthetiuidesdene 1215, M drowarsolid c@l\l'éétedNaZ S,
filtered and concentrated under reduced. pressure to yield a |light brown

sol i d. The aswpd thevitisbasy e vaderizyas dHrsA B 08 gHy o diftdorometimang and 3088 OH) and
th

W Sopr opy B bl et RCAGELEN s B 8 ebighas phiyfle Sy ager

cr yst aI s. 2frmting 26-12 243 tHe; mixkirbivas fiRere® @0gidd-the cfﬂ\iﬁﬂiﬁ@(ﬁ))as@as& Hight (mbwnJ = 8.7

Hz, 7 6. 99
(@, 3= 1 75bd tegpndns aded udstyghion a3y Tt {7 brofiqg propvyrs

1. 93 1. 80 (ffdadykly cidhuifinl1 Qhiddnsth i bibRG MR (125 MLz, DVEO &%) 6 1549,
152.9, 146.3, 132.5,; 127.8, 124.2, 123.5, 123.1, 119.7, 114.0, 79.5, 51.4,

28.2, 21.1,20.6,14.3; M5 (APC) nz/z 362, 364 (M+ H+, Anal. Calcd for 25
ClGHZRerSIp H20: C, 52.40; H, 5.63; N, 19.09; Found: C, 52.03; H, 5.42;
N, 19 I-ai'gr H A suspensi on of

7-bromo- N -i s0pmy;benamaro@psﬂmlhbmmbpﬂazp{rﬂd@o@z} wu'thdmler dmdke (@7.8% ne (1. 00
g, 2.76 mml) in 20 nl of propanol was treated wth pyridine-3-hboronic 30
acid 1, 3-pr Sﬂdﬁ@oaﬂ‘blﬁ%%ﬂf@@%@?lee@%%@L@fghmgla?ﬁﬁ‘ﬁlafld wasdrgded Milpace of
the reacti g r h
reacti on mxt g@%ﬁ@ﬁ%ﬁ (gtgcrgenglge %ﬁt r |ee%eny%qw§§%%9%§&ﬁ% loa-0@041
mol ), sodltmdercaarahmhere(ofnﬁﬁ)gam_ Aﬁersﬂi h, thehtf-tiod\®r -2 @64ld 8DB8Bient

pal | 2t un( AR B0 Cyteptiigiod Sdr 2 AbRY SuRghyirld b orisel sHEAr B « ne
reaction f1daakuem OHCORSERY) b@ﬁfkcﬁcu sBthiith s WAkl YRR od NERECG 020t | 0

was heated to 100 C. After 17 h, the reaction was cooled to anbient
t enper at ur eobrtidn CoXS€muk)aweater (FimE) ﬂl@iiumdﬂbnﬁésﬂihemg@nwp@mraﬁmtbﬁm soli d.

TheSSoIid Sdl d partit r a 15 nil,
of chl o of SFH A% e nah THed e ieE S EER i S el
chl or of or m(Garomd-3-pidpyl-1Fhignidazo[4,5-c]quinolin-1-yl)isopropylideneamine as a red/brown

20 foam.

Part F
) A solution of N-(7-bromo-2-propyl-1H-imidazo{4,5-c]quinolin-1-

ylisopropylideneamine (18.4 g, 53.3 mmol) in 100 mL of methanol was placed under an

25 atmosphere of nitrogen and cooled in an ice water bath. The solution was treated with
sodium borohydride (2.32 g, 61.3 mmol) over 30 min. The reaction mixture was allowed
to slowly come to ambient temperature. After 1.5 h, the reaction was quenched by the
addition of 25 mL of saturated NH4Cl solution. The reaction mixture was concentrated
under reduced pressure to remove the methanol. The residue was partitioned between

30 chloroform (150 mL) and 10% Na;CO; solution (35 mL), and the phases were separated.
The organic portion was washed with another portion of 10% Na;COj solution (35 mL),
water (35 mL) and bnne (35 mL}. The organic portion was dried over NaySOq, filtered
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conbi ned organic extracts were washed with brine (15 nL), dried over Na2SO4,
filtered and concentrated under reduced pressure to yield a tan solid: The
solid was purified by chromatography (Si02, 95:5 CHC13: MeOH) and

recryst al Wwipzeglydsizog acetonitrile to give 10 0.515 g PCT/US2004/006867

of N -i sopropyl - 2- propyl - 7-(pyridin-3-yl)-1 Himdazo[ 4, 5-c] qui nol i ne-1, 4-
diam ne as white crystals. np 218-219 C, 'H NWR (300 MHz, DVsO d6) S 8.99
(d, J= 1.7 Hz, | H, 8.60-8.57 (m 2 H, 819-8.16 (m 1 H), 7.88 (d, J=

1.9 Hz, |miﬂ)oom?en@r%teﬁ%de&ed&e@pre%su?eHZ ield afBrown foal3 ﬁle"tamﬁhﬁhs i#ka 7. 04 (s,
| H, 6.59 (s, 2 H), 3.57-3 502-2.87 (m 2 H, 15 1.94-1.82

(m 2 H, bﬂcmmatoampbﬁ{&@z,l%’? 3 @l(iélsmﬂo Tsadient to HUBD 28§ 163 254 f‘é(7-152 5,

1196, 1190pe-SErg B zolt el o iR e i s a7, T

Cal cd for C21H24N6: C, 69.97; H, 6.71; N, 23.31; Found: C, 69.78; H, 6.55;
N, 23.51. no Exarrpl e 20
7- BeAzyl o&’%ﬂ - et hoxynet hyl - N -i sopropyl -1 Him dazo[ 4, 5- c] qui nol i ne- 1, 4- di ami

ne NHZ N~ | %%lu& rretﬁ?-b%}é& z?ggpdsmlﬁ - 1HiBad 4§r cﬁﬁrﬁ%ﬁn prthoformate (92 n,

0.55 nol) and oxane- 4, 75.3 g, 0.522 nol)
( Mel dr um gl)iacpropylavame I@a@ ed2a? nmkolOnfA00 nd0of whlmmfoem verspladedmndacined to 45 T.

A sol ut f | i 100.2 g., 0 5029 ol t 200 i
a1 owl JPRGRGE T Fr e e B e ot bt assditn we WRICH e nt ai nf ng

the react MUPH LB Atagreembhel 0/\’}’%51%1%-) andRflowER Rl Iy WBmeibambhaat ed at 45 C
-111 WO 2004/ 080398 PCTN820(54/ 0068 for one hour, allowed to cool to room

t enp@r at uteaperaiide.s fter 28, I/MR myhTtIPLG?hledw%mqnmiete AomRtersien tedthe Sdbeideto 1 C,

o e DLl SOk AL e B O BE Bt B e sl hanl

Benzy| oxyjupherwdsiicari wethnytmhomdua- lﬂfdﬂﬁid&)sbhﬁmﬁ(iﬁ mlgngé)darﬁ‘r sﬂm&ﬂe (170.65 @)
was b5 isolated as a tan, powdery solid. 1H N de) 8 11.21

(d, J= 14Vigorgpslyq fhe ngxtgte was, treﬁtedmﬂzzp r@uenfﬂalfonylwhé@dp (§@4(am?7 ?m}moh 12 (dd,
J= 8.1, 1,3Faldved i omOrountidd tenlperBuft. Ahel 36%nin Ui reavtidPwhSdiluted with

15 50 mL of water, and the phases were separated. The organic portion was washed with
water (75 mL), brine (75 mL), dried over NazSQ, filtered and concentrated under reduced
pressure to yield a light brown solid. The solid was purified by chromatography (SiO,,
95:5 CHCl;:MeOH) and then recrystallized from acetonitrile to give 4.52 g of 7-bromo-
N'-isopropyl—z-propyl-1H—imidazo[4,5—c]quinoljne-1,4-diamine as off white crystals.

20 mp 226228 °C; 'H NMR (300 MHz, DMSO-d,) 6 8.44 (d, J=8.7 Hz, 1 H), 7.71 (d, J =
2.1 Hz, 1 H), 7.36 (dd, J= 8.7, 2.1 Hz, 1 H), 6.99 (d, /= 1.7 Hz, 1 H), 6.73 (s, 2 1), 3.53-
3.40 (m, 1 H), 2.90 (s, 2 H), 1.93-1.80 {m, 2 H), 1.05-1.00 (m, 9 H); *C NMR (125 MHz,
DMSO-dg) 8 154.9, 152.9, 146.3, 132.5, 127.8, 124.2, 123.5, 123.1, 119.7, 114.0, 79.5,
51.4,28.2,21.1, 20.6, 14.3; MS (APCI) m/z 362, 364 M + H)"; Anal. Calcd for

25 Ci6H20BrN;s+0.25H,0: C, 52.40; H, 5.63; N, 19.09; Found: C, 52.03; H, 5.42; N, 19.14.

Part H
A suspension of 7-bromo-N'-isopropyl-2-propyl-1H-imidazo[4,5-c]quinoline-1,4-
diamine (1.00 g, 2.76 mmol) in 20 mL of 1-propanol was treated with pyridine-3-boronic
30 acid 1,3-propane diol cyclic ester (0.540 g, 3.31 mmol). The head-space of the reaction
flask was purged and back-filled with nitrogen (3X). The reaction mixture was then
treated with triphenylphosphine (11 mg, 0.041 mmol), sodium carbonate (1.66 mL, 3.31
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2H), 1.68 (s, 6H). 10 Part B A m xture of

5-{[ (3- benzyl oxy) phenyl i m no] net hyl }-2, 2-di net hyl -1, 3- di oxane- 4, 6-di one
(170.65 g, 0.483 nol) and DOMHERM A heat transfer fluid (800 nL) was
heated to YOD200+83039%t hen sl owly added to a flask contai n'i’é{jUﬁ@W'gQ@fﬁﬂ/l A heat
transfer fluid (1.3 L, heated at 210 C) over a period of 40 m nutes. During
the addition, 15 the reaction tenperature was not allowed to fall bel ow 207
T. Following the addition, the reaction was stirred at 210 C for one hour,
and then ahimoie?l M solatbml intvataiiwatert(2 ml g apé patadiven(MAapatae (i trat 6.016r med,

which was isolated by filtratio washed wi.th diethyl _.eth 1.7 L) and
Acet one. ( 0TSHEL- AgHR ittt pipe 2t v e ion GV ERS Apd fagh ried vl

benzyl oxyquankh @3@: q*élgq@acﬁoﬁ ¥as RMdRb 1080C LML 11 R 3808 clibizwadddeRads) Db
11.53 (s, 1H),” 7.99 (dd, J= 7.4, 2.4 Hz, 1H), 7.79 (d, J = 7.4 Hz, 11-f),
7.50- 7. 32 (ampicht-femperaffe @sd cdidpntraiedddédatduckd presqyre 2o Hicldza brown sokd. 9Bhg d, J

(72, 475 o GoUBE o) grapion Ehaiend > i o6 vales L Rt ahibr SR 80w t
Vi gorous stihdn'sepiate®Ni Thé SqR6hdpdraeh wis dxtlactodl wil Morofds (35oM ML pdped over a

period of 30 mnutes while maintaining the reaction tenperature between 121
C and 125 Gomhinedprgans tidets were, Washed wahbrinod Svak), duipd e NepSQebiltgeflor |

hour then 3| i re.qT- i solid was
sl at ed by ller HuBTlEheenS YRALAH 1 SR RN 08080Y O, "
days to praticteai®Raphy (§iMf 95:5 AROIZ MeDt)-add Redrystailizaddidm adet@litrBstodeigs ayi sh
powder, -112 WO 2%84/ 080398 PCT/ USég’gﬁ/ 006867 .'H NVR (300 MHz, DVSO d6) 8
12. 770s, HH15 moff%-pepropyly2-prepyly/-{Rygdmsi-yR-131-imidazolg. 5-clqpyoling-igh_ 7 33 (m
5H), 7.21- 7314 R 5 (s, 2H). Part D5 A suspension of

7- benzyl oxyqlié@ﬁlétg%‘sgﬁ%%r ?‘?ﬁ%-ol (75.0 g, 253 mmol ), which was nade in a

separate r ufp 21$32598CH NMR [$00i MHEE,MEO- #8308 (dps=pladed HY)8@0-257

at nrosphere of nitrogen. The suspension was treated with é)hos hor ous

oxychl ori demy 2Fe8 1%, 1640u 1l B8 dd gl -8 dlzob &b, 105 (H J A &rl- A Bzhl Hihe

reaction m-xgus S St 8 hegy_padiedy kft 9o ol [ wat er .

The mixture vvazggr@’rlrgz’oﬂuntﬁ Fﬁ’e@f%gpﬂa mel teg.( Al ?g if)g%lz;sgﬁfnb\?vqﬁ’

preci pbt at el .9 5.82 ¢l 2ED.d06BY.0F gmu B)f PC NMR (05 M ©MODi &) §1hs4.gli 158, ved i n
148.6, 148.1, 145.4, 136.2, 135.4, 134.5, 132.5, 124.5, 1243, 123.9, 122.2, 119.6, 114.7,
51.3,28.2,21.1, 20.6; MS (APCIL}) m/z 361 (M + H)+; Anal. Calcd for G HasNg: C, 69.97;

H, 6.71; N, 23.31; Found: C, 65.78; H, 6.55; N, 23.51.

20 Example 20
7-Benzyloxy-2-ethoxymethyl-N'-isopropyl-1H-imidazo[4,5-c]quinoline-1,4-diamine

Part A
A mixture of triethyl orthoformate (92 mL, 0.55 mol) and 2,2-dimethyl-1,3-
25 dioxane-4,6-dione (75.3 g, 0.522 mol) (Meldrum’s acid) was heated at 55 °C for 90
minutes and then cooled to 45 °C. A solution of 3-benzyloxyaniline (1 00.2 g, 0.5029 mol)
in methanol (200 mL) was slowly added to the reaction over a period 45 minutes while

maintaining the reaction temperature below 50 °C. The reaction was then heated at 45 °C
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di chl oronet hane (500 nlL), dried over Na2SO4, filtered and concentrated under
reduced pressure to yield 71.7 g of 7-benzyl oxy-4-chloro-3-nitro-quinoline
as an orange solid. Part E 15 A solution of tent-butyl carbazate (33.1 g,
251 mmol )wonoedéa@essk of  di chl oronet hane was treated w tHCT/ws2eddpbsam ne (66.5
m., 502 mmol ). The solution was placed under an atnosphere of nitrogen and
cooled in a cold-water bath. The solution was treated wth a solution of

7- benzyl oxy-4-chloro-3-nitroquinoline (71.7 g, 228 nmmol) in 350 nL of

di chl or ongt Bad¥eu?, Va‘ﬂbwl:‘%i B coUPﬁ) fo@ﬁﬁhﬂnﬁ&aﬂ@é afid étfrféﬁ%v@ﬂgg el @l eehclign warm to 20

anbi ent tenperature reaction was dil d wth 200 nil, of
wat er andnisge mcmle‘ﬂeldfgl an@lﬂ‘temeodvhbwmsm&eé by dilzatemend Washedbwihni ¢

portion wa sh t 00 ni rin 00 nL), dried over Na2SO4,
filtered %?i‘bvﬁ?ﬂ?i@h%ﬁ&&“’ﬁﬁﬂ’&d‘%%taW@aéé‘Oﬁ?Sés§‘ﬁé‘t o yield an orange solid.
The sol i desa§iokgphislialihe)aRehyl y-21dinefhly DI 9! delAang-tione Yiml.ah Hvdh g of

N- (7-benzyl oxg 3-nitroqui nolin-4-yl) hydra2| ne tent-butyl carboxylate as 25
yel | dw crigalpigl gs a pgy povrdery §didut i on of

N—(7 benz da t t r WA te(20.00
o 45, 73 ThOR PORBREIMER S 1) S S0 B s PR °

treated w4703, THIN7O2 (€ar.DoB.1( 29OGQIHY 631 (HORI S sand. 1SHakKeT), SIn6le an
atm)sphere of hydr en (3.8 x 105 Pa). After 17 h, the mixturé was filtered
t hrough a2ibad-081s éﬁﬁl TE filter agent and rinsed with MeOH: MeCN (1:1) until

t he fiItrate ran clear. The filtrate was -113 WO 2004/ 080398

PCT/ US2004/ 006867 concentrated under reduced pressure to yield 18.21 g of
N- (30am nBar7Bbenzyl oxyqui nol i n- 4-yl)hydrazine tert-butyl carboxylate as a
red/ orange sol | d Par

of N- ( 3- ani no- %?yﬂa ﬁ?ﬂzlyﬁ’p X@F‘}lﬁ%@ﬂ%e?@ ~Gmety - 1958 at e (29. 6
g, 77.8 W@Jdlode lﬂﬁ@j éﬂ(-) £33 nel¥ ast DOVT mﬁﬁeﬁﬁ&nﬁeﬁﬁﬁﬂi 00 &{L)3khs

at mosphere of nltro The m xture was treated tri ctshy | am ne (30.9 ni,

233 mmol t}eateﬁﬁélﬂﬁ' mdéh@mﬁowbeaﬂdﬁdEaQﬁ@k@n@ml@DwiWrﬁHEB%Wét yl chloride

prossure Pl AR T b8 sttt Lo HRAGAET  BRnEE S TMShB Sagtigy "o

1- bysanol thaphctisreRbnperatiré hfa@m dlifoed Efall tbelowerisd, fmwmg fhe28digion,kh® nmol ).
The m xture was heated to 135 C under an atnosphere of nitrogen. After 20

h, the reaetiogivasisiired & 2A8sCdepersdions agaficatlowed to cool to ambient
temperature. A precipitate formed, which was isolated by filtration, washed with diethyl

ether (1.7 L) and acetone (0.5 L), and dried in an oven to provide 76.5 g of 7-
benzyloxyquinelin-4-ol as a tan powder.

20 'HNMR (300 MHz, DMSO-do) 8 11.53 (s, 1H), 7.99 (4d, J= 7.4, 2.4 Hz, 1H), 7.79 (d, J
= 7.4 Hz, 1H), 7.50-7.32 (m, SH), 7.00 (s, 1H), 6.98 (dd, J = 7.4, 2.5 Hz, 1H), 5.93 (d, J=
7.5 Hz, 1H), 5.20 (s, 2H).

Part C

25 A mixture of 7-benzyloxyquinolin-4-ol (71,47 g, 0.2844 mol) and propionic acid
(700 mL}) was heated to 125 °C with vigorous stirring. Nitric acid (23.11 mL of 16 M)
was slowly added over a period of 30 minutes while maintaining the reaction temperature
between 121 °C and 125 °C. Afier the addition, the reaction was stirred at 125 °C for 1
hour then allowed to cool to ambient temperature. The resulting solid was isolated by

30 filtration, washed with water, and dried in an oven for 1.5 days to provide 69.13 g of 7-

benzyloxy-3-nitroquinolin-4-ol as a grayish powder.
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tenperature and concentrated under reduced pressure to give a brown oil. The
oil was dissolved in 250 nil, of CHC13 and washed wi th saturated NaHCO3
solution (75 nmL), 15 water (75 nL) and brine (75 nL). The organic portion
was then dw@ehoavsssIsNa2SO4, filtered and concentrated uRfdEFSIRHWEET
pressure to give an orange/brown oil. The oil was purified by

chromat ography (Si 2, 9:1 CHC13: MeOH) to yield 14.4 g of (7-benzyl oxy-2-

et hoxymet hyl -1 H nni dazo[ 4, 5-c]quinolin-1l-yl)tert-butyl carbanate as an

or ange/ br oH NNBAB00 RIFLBMSO-dR SUEH:)'ET(SJIHD of12 (s, 1H), 8.17 (dd, J=6.3, 3.3 Hz,
(7-benzyl oxy- 2- et hoxynet h%ﬂ;ﬂl Him dazo[ 4 %ﬂw nolin-1- vyl )tert butyI
carbanzatel @4 7-21-4:33 8, IHpred 1y 7- ih(@{%{)nizéfs hanol was treated with HQ in
et hanol (38 ni, 160 nmol, 4.3 M. The m xture was heated to 100 C under an
25 at nosphere of nitrogen. After 2 h, the reaction m xture was cooled to
anbient tdagdrature at which point a solid precipitated from solution. The

m xture was diluyted wth 0 m,, ieth hes lid was
(e ed for Tspetionas Tdononat ntisghibtie o - § RorionrroD PHERSRS and
washed W t hnReVieh 8dpal OS5 00fmd beA Ay binRk miﬁﬁewfa@btaécmedc@lahed under
vacuum for 2 h. The dry solid was suspende in 150 nL of water 30 and

treated wi tmephsmabeitogent Thmsugpansionwse patedwith ipospharaug ovwehiariie (A7.8r own

solid precipitated, he mi Xt ur Wi t b 200 n. o

st rr e’ andtp R EEop ARBWREIE £al Atk hyte EbuEnpl s sl %G
agqueous pOrant @En\paGredMhitb At 8Cic¥ivater.- Tﬁ&ﬁxﬂfl@u&@@tﬁ&&ﬁﬁﬁﬂ&dﬁ@ HAKSZ201041 006867
CH2CI 2 (2 X 100 nlL). The conbi ned organic extracts were washed with brine

(100 ), ten/yelleviueripieio wen coliccied by ¥acuriiigtion ntheolid wasdissovedic ed

pressure t 7 d t
benzyi oxy- 3 At ofsRati POy T orsr Yol e indcopoaipied spderredie ¢ o

solid. 5 Pagntsstredo gieBliANS g0ﬂ7{bf:nzyloxy-4 chloro 3-n1tro—qu1n011ne as an orange solid.

7- benzyl oxy- 2- et hoxynet hyl - 1Hi m dazo[ 4, 5-c]quinolin-l-amne (6.91 g, 19.8
mml) in 55 nL of acetonitrile was treated with 2, 2-di net hoxypropane (12.2
m., 99.2 mmlyPgand 14 nL of glacial acetic acid. The reaction m xture was
heated to 100 C under an atnosphere of nitrogen. After 22 h, the reaction
was cddled to anégis(éntlionlmfteférbpé’rla@m&@tﬂdﬁﬂl@ﬁﬁemnwé)tiadmndeofreduced pressure

W th satur e R SaF b ek S iRy €4 B sl TROHRE o nea
aqueous washgid\WRie ahatkopkére € hRgt idd 0@5@&3{1 6 251d-water bath. The solution was
treated with a solution of 7-benzyloxy-4-chloro-3-nitroquinoline (71.7 ‘ g, 228 mmol) in
350 mL of dichloromethane over 1 h. The reaction was stirred and allowed to warm to
20 ambient temperature. After 15 h, the reaction was diluted with 200 mL of water and 250
mL of CHCl; and the phases were separated. The organic portion was washed with water
(200 mL), brine (200 mL), dried over Na,SOy, filtered and concentrated under reduced
pressure to yield an orange solid. The solid was recrystallized from dichloromethane to
yield 53.5 g of N'-(7-benzyloxy-3-nitroquinolin-4-yDhydrazine tert-butyl carboxylate as
25 yellow crystals.

Part F
A solution of N'-(7-benzyloxy-3-nitroquinolin-4-yl)hydrazine tert-butyl
carboxylate (20.00 g, 48.73 mmol) in 200 mL of methanol and 200 mL of acetonitrile was
30 treated with platinum on carbon (2.00 g, 0.51 mimol) and shaken under an atmosphere of
hydrogen (3.8 x 10° Pa). After 17 h, the mixture was filtered through a pad of CELITE
filter agent and rinsed with MeOH:MeCN (1:1) until the filtrate ran clear. The filtrate was
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m.). The conbi ned organic extracts were washed with brine (50 nL), dried
over Na2SO4, filtered and concentrated under reduced pressure to yield 7.69
g of N-(7-benzyloxy-2 15

et hoxymet Qg sobdhisesgsdazol 4, 5-c] qui nol i n-1-yl )i sopropyl i deFgagaefeds7a br own
solid. Part J A solution of

N- (7- benzyl oxy- 2- et hoxynet hyl -1 H i m dazo[ 4, 5-c] qui nol i n-1 -

yl )i sopropylideneamne (7.69 g, 19.8 mml) in 50 nL of nethanol was cool ed
to 0 C j ' spdd : ' q, 29.7
mol ) ove‘fzoqqf%m%teﬁ. ﬂg&?\g‘é@? fég%&%(gﬁ gﬁ ltct}\t/\hlelogo &oﬁgp %\%\1} ‘g%%‘??%%%% I (lalﬂt

t enper at ud-g)hWirizine 2retbutdl kerbogplate wa redsrangpusitidhed with 15 nnl of saturat ed
NH4ACl sol ution and concentrated under reduced pressure to yield a tan solid
resi due. The solid was dissolved in 100 nL of CHC13 and 25 m, of saturated
K2C03 sol pitign then separated. The organic portion was washed with 25 water
(25 m.), brine (25 nL), dried over Na2SO4, filtered and concentrated to
yield a browA eispensitreoloVi(3wasnpdrichedoksoyinolindadlogragpieses $ugd, 98: 2
CHC13: e to yi 3 f. .

N-(7- benzo’%dif)wl%-@t) %&(?fﬁ'@trﬁ'gpﬁ 12 Ok dp 2 dishlerasihans vyas Placed 139eL 81y opy1 ani ne
as a tan {1pR@heRbiBMtdgel. Ahé AikiutORas treated with triethylamine (30.9 mL, 233

of N- (7- benzyl oxy- 2- et hoxynet hyl -1 Hi m dazo[ 4, 5-cJ qui nol'in-1 -

yl )i sopr omyodkriThe nfistusswas thery treatadrdiopwise voth ethoxyhcadChBrided19.6 ga8B8 wi t h

MPCBA (6.29 - 004/ 080398 PCT/ US2004/ 006867 25 5. L7099 .

A Cor 5 HmgDr A1t AR, BRRRARR WA cRtreRIRET Bl TR RN i B IR Oiowfr e at e
5- N-oxi deoil T ofleaR disasived il 200emDaF 1 ieRol aRatakdwilthp alittamiy-at ed  anmoni um
hydr oxi de solution (30 nL, 30% . The biphasic reaction m xture was stirred

vi gor ous| tplugnesubfopnte (). 2eprds@immamy | Therthizhirgwag Beal@l 19,135 7Coindainsl ) was added.
After 45 5 m LG/ NS i ndicat ed, conpl ef.e conver si on t he. 4-am ne. The

Feact i on ARSI YILTORT ATRIZAR [eSeoliPt Eoge A apolsdd ABRL of "GHCL3 and
separ at edtemgeﬁu@é gialddhcaAfatd AP FedudAHRAurditd Bivé @ Hrder B TROLUW AN (50 i)
and water (50 nL The conbi ned aqueous portions were then back-extracted

with 0401@8%02@5@50 mheofCIhbh mad wosksdrvith sbvated NeHCibrselufias K&WmW.t h bri ne
50 . dri iht 3 f 0. yi el 10 t
Sor 1) rdelef L BERET s iy, hEbiaARE pE RS LBt Rl ey 1o

give 5. 9flitge®@hnd concentrated under reduced pressure to give an orange/brown oil. The oil was
7- benzyl oxy- 2- et hoxynet hyl - Nt - i sopr Oﬁél -1 H1.m dazo[ 4, 5- Cb&zji nol i ne-1, 4-
di anmi ne aBuEiqdibywhramglomaphydSiGhy Y1lotiveaMeH) 1o Rkt 1dzbe okfibenpxigy-ds) S 8. 47

(d, J=8. gthhgyme]:hﬁblH—ﬂniﬁgioféiﬁgc]quinolin-1-yl)tert—butyl carbamate as an orange/brown

foam.
20
Part H ,

A suspension of (7-benzyloxy-2-ethoxymethyl-1 H-imidazo[4,5-c]quinolin-1-
yl)tert-butyl carbamate (14.4 g, 32.1 mmol) in 100 mL of ethano! was treated with HCl in
ethanol (38 mL, 160 mmol, 4.3 M). The mixtire was heated to 100 °C under an

25 atmosphere of nitrogen. After 2 h, the reaction mixture was cooled to ambient

temperature at which point a solid precipitated from solution. The mixture was diluted
with 100 mL of diethyl ether and the solid was triturated for 15 min, The solid was
collected by vacuum filtration and washed with several portions of diethyl ether. The
solid was dried under vacuum for 2 h. The dry solid was suspended in 150 mL of water
30 and treated with 50% NaOH solution until the pH of the liquid was 12. A brown solid
precipitated. The mixture was diluted with 200 mL of CH,Cl, and stirred until the solid

dissolved. The layers were then separated. The agueous portion was extracted with
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m 2 H, 7.43-7.38 (m 2 H), 7.35-7.30 (m | H), 7.09 (d, J= 2.6 Hz, | H

J= 15 9.0, 2.5 Hz, 1 H), 6.91 (d, J:15Hz, 1H) 657(s 2 H,
2 H), 4.72 (s, 2 H), 3.64 3.57 (in, H)l. % , ,
1.01 (d, JWORMMBE9 6 H): t3C NVR (75 MHz, DMBO-d6) S T T"@Z"%ﬁ“é’ 149. 4,
147.1, 137.7, 133.7, 128.8, 128.1, 128.0, 122.7, 111.8, 109.2, 108.4, 69.5,
65.8, 63.0, 51.6, 20.6, 15.3; MS (APCI) mz 406 (M+ H': Anal. Calcd for
C23H27N502: C, 68.13; H, 6.71; N, 17.27; Found: C, 68.15: H, 6.91; N, 17.24.
20 - 116 VBHCH@X180359. ﬁtﬁﬂ:@ﬁb@@&b@%@ﬁra@mwpw@m@ with brine (100 mL),

ﬁ"_émer o- Zhﬁréglo W tz%_ﬂ;, ﬁ]ﬁrf*ﬁ:% ﬁé’eﬁh@%“ g\ %?r Jttadu%éj @%QSULG to ﬁelﬁ]ﬁ QUI nH, | n-7-ol

7- benzyl oxwenzyleidn%ﬂmmﬂhyl\llHhﬁﬁuhml]a}& clqtinblin-da@dhetasa dark tan solid.
clquinoline-1,4-diamne (1.67 g, 4.12 mmol) in 25 nm. of toluene and 25 nlL of
rret hanol was treated with palladiumon carbon (0.44 g, 0.42 nnnol, 10%
The pixfure was shaken under an atnosphere of hydrogen (3.8 x 105
Pa) fter 6 h, the reaction was filtered through a pad of CELITE filter
agent and ri nseﬂ swipehsismbi/Enzyloki2- ﬁhmayfﬂeﬂtyﬁ-éﬂénddaz0ﬂ@5¢]MQlinmanﬁiel trate

was -concen e nder ress yre to e solid.

Pur i £1cat 1% o HIBRAD 5 By TRar B IS weS Brseb it 32 s R Rt o)
gradi ent t 911,19911 nﬁ@oﬁemm £0my di’fglaéraiiﬁﬂeﬂ@a&deq‘ﬁ@i@éﬂﬁdﬁﬂxtﬁrelm% esRy tcargeno- | H-

i m dazo[ 4,5 c]qw nolin-7-ol asa white solid. Ms (APCl) mz 316 (M+ H'. 15

Exanpl e 22°¢ snden apaimpspliere phaiegems: Hyfter 2 h, the spactpy wantorded tormbientazo | 4,
5-¢] %u' no{eh{begaturé( !319&%@1@&8&}@(1] unbi&l 1%&@0%& %&es&ﬂ‘é Poaﬂ';llaﬁtaeormlﬁla oﬂN’The ON v% Ci NN
dissolved in 125 mL of CHCI; and washed with saturated NaHCO; solution (2 X 30 mL)
and water (30 mL). The combined aqueous washes were back-extracted with CHCl; (25
mL). The combined organic extracts were washed with brine (50 mL), dried over Na,SO,,
filtered and concentrated under reduced pressure to vield 7.69 g of N-(7-benzyloxy-2-
15 ethoxymethyl-1H-1midazo{4,5-c]quinolin-1-yl)isopropylideneamine as a brown solid.

PartJ
A solution of N-(7-benzyloxy-2-ethoxymethyl-1 H-imidazo[4,5-c]quinolin-1-
yl)isopropylideneamine (7.69 g, 19.8 mmol) in 50 mL of methanol was cooled to 0 °C.
20 The solution was treated with sodium borohydride (1.12 g, 29.7 mmeol) over 10 min. The
reaction was allowed to slowly come to ambient temperature. Afier 2 h, the reaction was
quenched with 15 mL of saturated NH,Cl solution and concentrated under reduced
pressure to yield a tan solid residue. The solid was dissolved in 100 mL of CHCly and 25
mL of saturated K;CO4 solution then separated. The organic portion was washed with
25 water (25 mL), brine (25 mL), dried over Na;SOy, filtered and concentrated to yield a
brown oil. The oil was purified by chromatography (Si0,, 98:2 CHCl3:MeOH) to yield
6.63 g of N-(7-benzyloxy-2-ethoxymethyl-1H-imidazo{4,5-c]quinolin-1-

yl}isopropylamine as a tan foam.

30 Part K
A solution of N-(7-benzyloxy-2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-
yl)isopropylamine (6.63 g, 17.0 mmol) in 90 mL of CHCl; was treated with MPCBA (6.29
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>~-OH/~OH Part A 20 A solution of di-tert-butyl dicarbonate (19.05 g,
87.29 mml) in tetrahydrofuran (20 nL) was added dropwi se to a m xture of
3-am no-| -propanol (6.55 g, 87.2 nnnol), tetrahydrofuran (50 nL), and 10%
aqueous s 1 dshgoxi de (35 nlL). The reaction was stipepdsionsectssrhours.
The tetrahydrofuran was renoved under reduced pressure, and the residue was
adjusted to pH 3 with the slow addition of 15% agueous potassi um hydrogen 25
sul fate. The m xture was extracted with ethyl acetate (3 x), and the

conbi ned 7 0 6.7 S were
washed se%uem }70% #Wg’ i‘f‘ 9%%%??‘gjéﬁgg‘éﬁﬁ{géiggééﬁ%éhcogv';rglgﬁ%gﬁes| um

sul fate, intdrinedied 5-Hnﬂ1dboﬂmemeercabmdumﬂem$nbf:im¢hdpvﬂssmﬁcenttaibecprOV| de 16.6 g

of tert-butyl 3- h dro propyl ol.orl ess ojl contaln g sone
resi dual @wams)é@%aq ¢ ol (e 3055@ ?Eablfﬁ@m ¥SRCUONTIRGE YR8 SHEeed in

t hree por e,sg)mﬂbq}) mol ) and
im dazgl eh%%ﬁsgr%ﬁe?%%h&ﬁﬁg b CMO:“?EF% ﬁet hane (3‘8%59?9@%(1 g%ﬂé%%sul ti Z\g

r eddibsh- banCéMSundloated\mmplatemanmm wcthpttaatine. Weasresttionrrettwreiwiak al | of

hydr oxy pr SRPRERD AR aes e atd mE S s eI Pkt nTEF Sreepk 208 i) vas

added ovghshRd Rethi 109, Rb,O; Hhiishes6 mUpand Grﬁtef EGhL PNTHESnMihdd RlcdhRr 16
hours at anbient tenperature. The reaction m xture was poured into

sat ur at edpertorsgvere Sisaibaak-ckiraséad with eHChn(@S sali)r rlbg combined ougagic nowtiensc ane
colorles Swery];?asﬂédgxgﬂ% ﬁ%@{fﬁrna%ﬁﬁp (fgx?err E?ﬂe@ﬁ%ﬁ& gonc%g%'t@% td @kt dya W' th

sat ur at ed aqueous So
anhytdr oustansglid SThesotid W aatparifiéd by éirreﬁiatogﬂ@hjz BiOetsaCeCIHNEOH) te gureed

pressuretoagale )iellowml The oil urified by flash colum
chr onat og?- QBE;? ( éﬂeﬁ%ﬁﬁ@’ gicthexggedyi-N hb*?é‘i‘i’@gl' figpidagelds e lgyinpbng Lda) e yell ow
oi | whi chgslaw Yieladlshijges upon standing to afford 16.2 g of tert-butyl

3- |odopropy car ar‘r&te as a yellow solid. 20 Part C A solution of
4- am no- ZH@tII%xWU;yH—NMRl(SOQ)MMMCD%]HnMdiafz:oBQIh 1d—1)quSOGI 4- 7- ol
de was_pl aced under an

(0.11 g, 0.35 mmol)
at m)spher8“1%Hh|7t4r3o?g%$1(@n%%%ﬁ‘?é%@dl Wt%o%@st’ G- ‘éﬁzbbﬁ%{@% pldod = g, 0.70
mmlgs. Ao 9l PiSfe 81 (d, /-85 e) £h8 W b (d orfiy Byl 3 25
[ odopr opy?car bamat 59(0 15 g %%emngﬁ ﬁd%at eda{ g(i%) g (A? );? g’ h, the
reaction 3.57 (m,3H), 1.15(t,J= 70H4 3 H), 1.01 (d, /= 6.1 Hz, 6 H); *C NMR (75 MHz,

DMSO-ds) 8 157.9, 152.6, 1494, 147.1, 137.7, 133.7, 128.8, 128.1, 128.0, 122.7, 111.8,

109.2, 108 4, 69.5, 65.8, 63.0, 51.6, 20.6, 15.3; MS (APCI) m/z 406 (M + H)"; Anal. Calcd

for C33Hy7NsO,: C, 68.13; H, 6.71; N, 17.27; Found: C, 68.15; H, 6.91; N, 17.24.

20
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m xture was cooled to anbient tenperature and then poured into 100 nL of ice
water which resulted in a cloudy suspension. The mxture was extracted with
CHC13 (5 X 25 nL). The conbi ned organic extracts were then washed with
brine (50 MO 2004p%08% over Na2SO4, filtered and concent r BEEYSHAHMSYeduced
pressure to yield a tan oil. 30 Chromatography (95:5 CHCO 3: (80:18: 2

CHC13: MeOH: NHAOH) gradient to 1:1 gave 0.040 g of

[ 3- (4- am no- 2- et hoxynet hyl -1 -i sopropyl am no-| H i m dazo[ 4, 5-c]quirolin-7-

yl oxy) propyl ] tert butyl carbamate a&xampleght tan solid. LCIMS (APCI) nib

473 ( M+ / 080 /USZ 04/ 0
[ 3- (El AnH1) ;o 2-. t?t%‘% ?rg 2 ]ﬁ@%%?gro%(fpl g{?.g% ZFlg}%llI r%}llcﬁb 7pPopyI ] mor pho

Ilne 4- car boxam de NHz NN O/ r HNHN~-~ NUN 5 0 A sol uti on of

- (3-am nopropyl ) - 2- et hoxynet hyl -1 H_im d zo[é},_B/ c]lquinoline 1, 4-di am ne
(0 500 g, 1.59 mmol) in 10 nL of Cl-lﬂflqwa Feated with triethyl ani ne
(0.443 nm., 3.34 mmol ) under an at of nitrogen and cooled to O C. The
reaction mxture was treated drop W t 2 nor phol i necar bonyl chl ori de
(0.065 nm, 0.835 10 nmol) and ahb to sMy cone to ambi ent tenperature.
After 60 h, the reaction mxture was quenched with 10% Na2CO3 sol uti on,
di luted wi tihtQHC13 and the phases were separated. The organic portion was
washed with water and brine, dried over Na2SO4, filtered and concentrated
under $educed pressluiion of 3-benaylexya2 tethgmymgtayt-Nsepiopl- LH amidswalder aphy (Si 02,

20I1i (CZI:H C‘}'ﬁe(@%ﬁmg 1%#%1&4&36' ZW g?)mrgf)lZﬂ Lﬁr% ?to]iuér)edﬂ ? \%%t er edm[ggﬁg;&ze

0. 046 g of was treated with palladium on carbon (0.44 g, 0.42 mmol, 10% w/w). The mixture was

[ 3- (4- am no- 2- et hox3net hyl - | H i azo[ 4, 5- |nI|n1ylamno)propyl]rmrpho
ling-4- cardbeheaiyn a3 atmAsghsre of g‘@’ aenﬁ%p%&%% R&erlﬁrblxtmef@

?Irrv]soil.dag 6;@1%%6_31 tﬁlqaugl?] ?T‘})Zd & IgﬁLIT;‘E ﬂﬂ)ce{ aécr‘f_i%né ﬂnsegl w1tl:§solvéflt7- untl-l t ﬁ1t17ate41§n7 f—ll)l
6.53 {0, J :cl@r 1 Thizfiltratelgyas cond@Btrated uadéﬂ)mdl@ecsﬂreéme tib:prd’mde Hz)vhltz sb{)d 3 50 (t,

J= 4.7 ke, Punﬁcatmn by chromatography (810, 3:1 CHCL3:(80:18:2 CHCl3:MeOH:NH4OH)
gradient to 1:1) gave 0.50 g of 4-amino-2-ethoxymethyl-1-isopropylamino-1H-
imidazof4,5-c]quinolin-7-ol as a white solid. MS (APCT) m/z 316 (M + H)".

15 Example 22
[3-(4-Amino-2-ethoxymethyl-1-isopropylamino- 1 H-imidazo[4,5-c]quinolin-7-
yloxy)propyl] tert-butyl carbamate

o N,
>LO/U\E/\/\O N~
Part A
20 A solution of di-fert-butyl dicarbonate {19.05 g, 87.29 mmol) in tetrahydrofuran
(20 mL) was added dropwise to a mixture of 3-amino-1-propanol {6.55 g, §7.2 mmol),
tetrahydrofuran (50 mL), and 10% aqueous sodium hydroxide (35 mL). The reaction was
stirred for 16 hours. The tetrahydrofuran was removed under reduced pressure, and the

residue was adjusted to pH 3 with the slow addition of 15% aqueous potassium hydrogen

25 sulfate. The mixture was extracted with ethyl acetate (3 x), and the combined organic
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H, 3.22-3.15 (m 8 H, 1.72 (p, J=6.9 Hz, 2 H, 1.17 (t, J= 7.0 Hz, 3H)
13C NWR (75 MHz, DVBSO-d6) 6 158.0, 152.3, 149.5, 145.3, 132.4, 127. 4

126.1, 124.2, 121.2, 114.7, 66.3, 65.8, 63.1, 50.2, 44.1, 38.3, 28.5, 15.4;
MS (APCI )WOizd@/odtB@s(M + H)+; Anal . Calcd for C21IH29N7FETAS20BIGF] H, 6. 84;
N, 22.93; Found: C, 58.76; H 7.04; N, 22.82. 25 - 119 WD 2004/080398

PCT/ US2004/ 006867 Exenpl ary Conpounds Certai n exenpl ary conpounds,

i ncludi ng sonme of those described above in the Exanples, have the foll ow ng

Fornmul a (flacfieh)s vis wiableedf selphcavagwith waté? an@ BandAried ube:rta:nhwemmagdmﬁi n each
line of the table represents a specific conp ound. NHZ 5

H3 R | -suatediitqed, pad cqr@@@?@iﬁf%ﬂd@p%f@f@@fﬁ%ﬁﬁﬁdﬂ Aroyidq 16. @ g@ﬁf%tpwylrﬁydr ogen
benzyl ox { L5@pr opyl
o AT R AR O PO  o
2-(yridin- 3 yl)ethyl isopropyl nethyl pyr|d|n 3-yl isopropyl meth 1
benle oxryP i i?pr opyl nethyl 2-methanesul fon | am noethoxy isopropyl nethyl
3-me-t ha fonylam no ro oxy_ isopropyl nethyl 2- idin-3-yl)eth |
i sopropyl ro \hdiRy (Zldl p-83: Mknno‘l)ﬁf?&rzﬁﬁéfd mﬁf&elﬁbﬂ%'é‘i’dfi tMtidsePr opyl pro vyl
2- met hanesul fon | am noet hoxy i'sopropyl propyl 3-nethanesul fonylam no pro
oxy i sopripispylphesphinex19.$3 igd¥ 16 Bumel) andiiniidazole (5.15 g, 75.6 mmol) in
dichloromethane (300 mL). The resulting reddish-brown solution with a white precipitate
was stirred until all of the iodine had dissolved. A solution of ferz-butyl 3-
10 hydroxypropylcarbamate (13.25 g, 75.61 mmol) in dichloromethane {150 mL) was added
over a period of 45 minutes, and the reaction was stirred for 16 hours at ambient (
temperature. The reaction mixture was poured into saturated aqueous sodium thiosulfate
and stirred until solution became coloriess. The organic layer was separated and washed
sequentially with saturated aqueous sodium thiosulfate, water, and brine; dried over
15 anhydrous magnesium sulfate; filtered; and concentrated under reduced pressure to a pale
yellow oil. The oil was purified by flash column chromatography (eluting with 80:20

hexanes:ethyl acetate) to a pale yellow oil which slowly crystallizes upon standing to

afford 16.2 g of tert-butyl 3-1odopropylcarbamate as a yellow solid.

20 Part C
A solution of 4-amino-2-ethoxymethyl-1-isopropylamino-1H-imidazof4,5-

¢]quinolin-7-ol (0.11 g, 0.35 mmol) in 10 mL of N, N-dimethylformamide was placed
under an atmosphere of nitrogen and was treated with cesium carbonate (0.23 g, 0.70
mmol). After 5 min of stirring the mixture was treated with fert-butyl 3-

25 10dopropylcarbamate (0.12 g, 0.35 mmol) and heated to 65 °C. After 60 h, the reaction
mixture was cooled to ambient temperature and then poured into 100 mL of ice water
which resulted in a cloudy suspension. The mixture was extracted with CHCl3 (5 X 25
mL). The combined organic extracts were then washed with brine (50 mL), dried over
NazSOs, filtered and concentrated under reduced pressure to yield a tan oil.

30 Chromatography (95:5 CHCl3:(80:18:2 CHCl;:MeOH:NH,OH) gradient to 1:1 gave 0.040
g of [3-(4-amino-2-ethoxymethyl-1-isopropylamino-1H-imidazo[4,5-c]quinolin-7-
yloxy)propyl] tert-butyl carbamate as a light tan solid. LC/MS (APCY) m/z 473 (M+H)".
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I sopropyl butyl p3,ridm3-yl isopropyl butyl benzyloxy isopropyl bu 1

2- met hanesul f onyl am noet hoxy isopropyl butyl 3-nethanesul fonylamno ro xy
isoro |l butyl 2- idin-3- 1 eth | isopropyl 2-nethoxyethyl yridin-3-yl

i sopropyl 2voretowosopsst h 1 be | ox i sopropyl 2-nethoxyet hyl PCT/US2004/006867

2- met hanesul f onyl am noet hoxy isopropyl 2-nethoxyet hyl

3- net hanesul f onyl am nopropoxy isopropyl 2-methox eth | 2- idin-3- 1 eth

i sopropyl ethox eth 1 j2yridin-3-yi isopropyl ethox eth | ben | ox isopropyl
ethox reth 1 2-nethanesu|fony|aninoethoxy | sopropyl ethox eth

3-nmet hanesul fon amno ro x isopropyl ethaoxynethyl 2-(yridin-3-yl)ethyl
benzyl hydrogen pyridin-3-y! benzyt grpi§ed” be | ox benzy] hydrogen

2- met hane gyl i%ﬁh@@éﬂ%&ﬂ;@fﬁyl-lﬁ{%ﬁn%@o@p%]’ 9&9@% ﬁ%@?ﬂ ﬁ@i?ne-zbenzyl
ogen

hydr ogen 3- nethanesulfony am no ropoxy benzy n- 3-yl ) et hyl
benzyl nethyl yridin-3-yl benzyl netdigdxajyede ony benzyl nethyl
2- met hanesul f onyl am noet hoxy beqﬁrl nmet hyl 3-net hanesul fon am no ro xy
benzyl nethyl 2-(pyridin-3-yl)eth benzyl /pro yl yridin-3-yl ben | ro vyl
benzyl oxy benzyl pro yl 2-mnet hag€s N nyf~am noet hoxy benzyl ro 1
3- et hanesul fon I am no ro oxy nzyl/pro yI 2- 1/ymdln 3- 1 ethyl benzyl
butyl pyridin-3-yl

HN\/\/N\H/

5 O

A solution of N'-(3-aminopropyl)-2-ethoxymethyl- 1 H-imidazo[4,5-c]quinoline-

1,4-diamine {0.500 g, 1.59 mmol) in 10 mL of CH,Cl, was freated with tricthylamine
{0.443 mL, 3.34 mmol) under an atmosphere of nitrogen and cooled to 0 °C. The reaction
mixture was treated dropwise with 4-morpholinecarbonyl chloride (0.065 mL, 0.835

10 mmol) and allowed to slowly come to ambient temperature. After 60 h, the reaction
mixture was quenched with 10% Na,CO4 solution, diluted with CHCl; and the phases
were separated. The organic portion was washed with water and brine, dried over Na,SQ,,
filtered and concentrated under reduced pressure to yield a light yellow solid.
Chromatography (Si0,, 9:1 CHCI5:(80:18:2 CHCl;:MeOH:NH4OR) gradient to 1:1) gave

15 a glassy solid. The solid was triturated with diethyl ether and filtered to give 0.046 g of
[3-(4-amino-2-ethoxymethyl-1 H-imidazo[4,5-cjquinolin-1-ylamino)propyl jmorpholine-4-
carboxamide as a white solid.
mp 158-160 °C; 'H NMR (300 MHz, DMSO-dy) 3 8.44 (d, /= 7.9 Hz, 1 H), 7.58 (d, /=
8.1 Hz, 1 H), 7.46-7.41 (m, 1 H), 7.26-7.21 (m, 1 H), 6.96 (t,/=5.5Hz, 1 H), 6.60 (s, 2

20 H), 6.53 (t, /=5.1 Hz, 1 H), 4.75 (s, 2 H), 3.61 (q, /=7.0 Hz, 2 H), 3.50 (t, /= 4.7 Hz, 4
H), 3.22-3.15 (m, 8 H), 1.72 {p, J= 6.9 Hz, 2 H), 1.17 (t, /= 7.0 Hz, 3 H); >C NMR (75
MHz, DMSO-ds) & 158.0, 152.3, 149.5,145.3, 132.4, 127.4, 126.1, 124.2, 121.2, 114.7,
66.3,65.8,63.1, 50.2, 44.1, 38.3, 28.5, 15.4; MS (APCI) m/z 428 (M + H)"; Anal. Calcd
for Cy1HasN;0;5: C, 59.00; H, 6.84; N, 22.93; Found: C, 58.76; H, 7.04; N, 22.82.

25
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benzyl butyl benzyl oxy benzyl butyl 2-methanesul fonyl am noet hoxy benzyl
butyl 3-nethanesulfon lamno ro ox benzyl butyl 2-(pyridin-3-yl)ethyl-
benzyl N butyl | ridin-3- 1 benzyl 2-nethox ethyl benzyl oxy benzyl 2-nmethox
eth 1 2-Reghh@nksusbd on | am noet hox benzyl 2-met hoxyet hylCT/us2004/006867

3- met hanesul fonyl ami no rooxy ben | 2-nethoxyethyl 2-(yridin-3 yl)ethyl
benzyl ethox ethyl pyridin-3-,yl _ benzyl ethoxynethyl benzyl oxy benzyl etho
reth | 2-nethanesul fon | ani noet hox benzyl et hoxynet hyl

3-nethanqﬁgkl t@ HpBRR{sOPOXY benzyl ethoxynmethyl 2- yridin-3-yl)ethyl 3-
hen 1 ro | ydrogen pyridin-3-yl 3-hen 1 ro yl hydrogen ben | oxy 3- henyl
ro yl hydrogefeRamexkmpbsy tdmpnuindsiindedihpsgme @ thoserdescribed pbovsyiditlegen

3- met hanesul f or Iarnl ro - 1.r h dr en, 2- idin-3- | eth

3- henyl P r%ﬁvﬁylfe H@%ﬁ (Egﬁl)%ﬁ@q}o}% goﬁb%ﬁ’;ﬂnd nzyl oxy 3- hen |
ro |l met rswbsnaxemt haBesidalR Mink amne%uéwsreséns De¥ific ®mpound®t hyl 3
-nethanesulfonylatnlno ro oxy 3-hen ro | nmethyl 2- idin-3-+1 eth | 3-

henyl ro yl pro -yl pyridin-3-yl 3- he‘ H1 ro 1 ro | benzyloxy 3- henyl ro vyl
pro 1 2-methanesul fonyl am noet hoxy ~he yI ro +1 ro 1 3-nmethanesul fon

pyridin-3-yl 3- hen |l ro | butyl oxPB henyl ro yI but yl

2- met hanesul f onyl anm noet hoxy HN
R “R
5 3 !
I-1d
R, R, R; {
1sopropyl hydrogen yridin-3-yl
isopropyl hydrogen benzyloxy
isopropyl hydrogen 2-methanesulfonylaminoethoxy
isopropyt hydrogen 3-methanesulfonylaminopropoxy
isopropyl hydrogen 2{pyridin-3-yhethyl
isopropyl methyl pyridin-3-yl
isopropyl methyl benzyloxy
isopropyl methyl 2-methanesulfonylaminoethoxy
isopropyl methyl 3-methanesulfonylaminopropoxy
isopropyl methyl 2-(pyridin-3-yhethyl
isopropyl propyl pyridin-3-yl - -
isopropyl propyl benzyloxy
isopropyl propyl 2-methanesulfonylaminoethoxy
isopropyl propyl 3-methanesulfonylaminopropoxy
isopropyl propyl 2-(pyridin-3-yhethyl
isopropyl butyl pyridin-3-yi
isopropyl butyl benzyloxy
isopropyl butyl 2-methanesulfonylaminoethoxy
isopropyl butyl 3-methanesulfonylaminopropoxy
isopropyl butyl 2-(pyridin-3-yljethyl
isopropyl 2-methoxyethyl | pyridin-3-yl
isopropyl 2-methoxyethyl | benzyloxy
isopropyl 2-methoxyethyl 2-methanesulfonylaminoethoxy
isopropyl 2-methoxyethyl 3-methanesulfonylaminopropoxy
isopropyl 2-methoxyethyl | 2-(pyridin-3-yDethyl
isopropyl ethoxymethyl yridin-3-yl
isopropyl ethoxymethyl benzyloxy
isopropyl - ethoxymethyl 2-methanesulfonylaminoethoxy
isopropyl ethoxymethyl 3-methanesulfonylaminopropoxy
isopropyl cthoxymethyl 2-(pyridin-3-yl)ethyl
benzyl hydrogen pyridin-3-y!
benzyt hydrogen benzyloxy
benzyl hydrogen 2-methanesulfonylaminoethoxy
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3-hen 1 ro | butyl 3-nethanesulfon lamno roox 3- henyl ro yl butyl 2-
yridin-3-yl)ethyl 3 -henyl ro yl 2-nethoxyethyl pyridin-3-yl 3-hen 1 ro |
2-methox eth | ben lox 3- henyl ro yl 2-nethoxyet hyl
2- met hanes MO WASAIBnoet hoxy - 1217 WD 2004/ 080398 PCT/SSHBUAPHYWEHE7  3-
henyl pro yl 2-nethoxyet hyl 3-nethanesul fonyl am no ropoxy 3- henyi ro vyl
2- met hoxyet hyl 2-( yridin-3-yl ethyl 3- henylpro yl ethoxynethyl p 'din-3-yl
3- henyi ro yl ethoxynethyl benzyloxy 3- henyi ropy] ethoxynethyl
2- met hanesul beampt| ami noet hoxy 3- hbylyegeno vyl ¢ Bhusthamedulfyshylaminopropoxy
3- net hanesul eyl ami no 0 oxy 3- phbyniyégen opyl  ¢Hpxydimes l)bthy!
2- (pyridin-Bbapkylet hyl  3-[ 3- (2- pr ppyihylur ei do] | pepdih-3hydr ogen pyri di p-3-yl 3
- 3- 2- ro Ybenylei do propyi hydr ogewthblenzyl oxy b8ady®xy(2- ro | )ureidp o vyl
hydrogen 2- nbékpanesul f bnyl aj i hnoetdataxly 3- 34 2dnethameshlfoniy@irfifoetioxy nydr ogen
3- met hanesul bagy| am nopr opoxy  3- | defhyl ro yl UneahdRdnesulfphyldmidsmpopery P-
yridin-3-y] eyl 3- 3- 2- ro 1 ulaiemgl ro | nmethylridy-shyllewy!3-yl  3-]13-(2- ro
yl)urei do rowekyimet hyl benzyl oxy Bplogyl(2- 10 Ylpytdigiadg] ro ylI nethy
2- net hanesu bé@il am noet hoxy 3- Bprogyl 10 |) uneesgidyl nmethyl
3- net _ha_nesu b&yl! am nopropoxy  3- I gropd- 0 Y1 [uLRdiRhetuPoNylatiRéembky
2- (yri di n- 3{YpATIYT 3* 3 7- 7O VI pHpAId0 T0 T SeibarkilibAliflndodhlpor?| 3+ 2-
ropyl)urei doLe L@ VI T0 VI DENZYyIoXYodyil 3- 2= O hyilifadPef@ 1
2- met hanesul b&gyll am noet hoxX 31 37 5g5,] ro ytjur el Hah T)Q TO yi
3- met hanesulr{ tammo rO0Xy 3 T8yl royt) TRy pyj royt
2- (yridin-34 Lnyr 332710 hILET doTo IESn e§ hﬂﬁﬂ]’ﬂ'x eﬂ{o').y B- 3- 2-
ro yl)urei do bén‘iylyl but y| ucllLyl XY hRl 4- "0 3 h SeH Fiony 15’111:}(1 orSRAkY
2- nret hanesulon l| aln froethox—3=34 ‘b‘tyl O yl )UI e (‘ﬁ%d _3y|I fﬁylt
3- et hanesul, & H-armRo—ro—oxy - idin-3%ylje
- enzyl 2-methoxyethyl | pyridin-3-yl
benzyi 2-methoxyethyl | benzyloxy
benzyl 2-methoxyethyl 2-methanesulfonylaminoethoxy
benzyl 2-methoxyethyl 3-methanesulfonylaminopropoxy
benzyl 2-methoxyethyl 2-(pyridin-3-ylethyl
benzyl ethoxymethyl pyridin-3-yl
benzyl ethoxymethyl benzyloxy
benzyl ethoxymethyl 2-methanesulfonylaminoethoxy
benzyl ethoxymethyl 3-methanesulfonylaminopropoxy
benzyl ethoxymethy! 2-{pyridin-3-ylethyl
3-phenylpropyl hydrogen pyridio-3-yi
3-phenylpropyl hydrogen benzyloxy
3-phenylpropyl hydrogen 2-methanesulfonylaminoethoxy
3-phenylpropyl hydrogen 3-methanesulfonylaminopropoxy
3-phenylpropyl hydrogen 2-(pyridin-3-ylethyl
3-phenylpropyl methyl pyridin-3-yl
3-phenylpropyl methyl benzyloxy
| 3-phenylpropyl methyl 2-methanesulfonylaminoethoxy
' 3-phenylpropyl methyl 3-methanesulfonylaminopropoxy
3-phenylpropyl methyl 2-(pyridin-3-yDethyl
3-phenylpropyl propy! pyridin-3-yl
3-phenylpropyl propyl benzyloxy
3-phenylpropyl propyl 2-methanesulfonylaminoethoxy
3-phenylpropyl propyl 3-methanesulfonylaminopropoxy
3-phenylpropyl propyl 2-(pyridin-3-yDethyl
3-phenylpropy! butyl pyridin-3-yl
3-phenylipropyl butyl benzyloxy
3-phenylpropyl butyl 2-methanesulfonylaminoethoxy
3-phenylpropyl butyl 3-methanesulfonylaminopropoxy
3-phenylpropyl butyl 2-(pyridin-3-yl)ethyl
3-phenylpropyl 2-methoxyethyl | pyridin-3-yl
3-phenylpropyl 2-methoxyethyl | benzyloxy
3-phenylpropyl 2-methoxyethyl | 2-methanesulfonylaminoethoxy
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2-(yridin-

3-{3- opyl)ureido]propyl

T

bénzyloxy

3-13-(2-propylureido]jpropyl

2-methanesulfonylaminoethoxy

3-[3-(2-propylureido]propyl propyl 3-methanesulfonylaminopropoxy
3-[3+2-propyhureide]propyl propyl 2-(pyridin-3-yl)ethyl
3-{3-(2-propylureidojpropyl butyl pyridin-3-yl
3-[3-(2-propylureido]propyl butyl benzyloxy
3-[3-(2-propyl)ureido]propy! butyl 2-methanesulfonylaminoethoxy
3-[3-(2-propyl)ureido]propyl butyt 3-methanesulfonylaminopropoxy
3-[3~(2-propylureido]propyl butyl 2-(pyridin-3-ylethyl
3-[342-propyhureidojpropyl 2-methoxyethyl | pyridin-3-yt
3-{3-(2-propylureido]propyl 2-methoxyethyl benzyloxy

3-[3-Q2-propyDureido]propyl

2-methoxyethyl

2-methanesulfonylaminoethoxy

3-[3-(2-propylureido]propy!

2-methoxyethyl

3-methanesulfonylaminopropoxy

3-[3-(2-propylureide]propyl

2-methoxyethyl

2-(pyridin-3-yl)ethyl

3-[3-(2-propyl)ureido]propyl ethoxymethyl pyridin-3-yl
3-{3-(2-propyl)ureido]propyl ethoxymethyl benzyloxy
3-[3-(2-propyl)ureido]propyl ethoxymethyl 2-methanesulfonylaminoethoxy
3-[3-(2-propylhureido]propyl ethoxymethyl 3-methanesulfonylaminopropoxy
3-[3-(2-propyl)ureidolpropyl ethoxymethyl 2-(pyridin-3-yhethyl
3-methanesulfonylaminopropyl hydrogen yridin-3-yl
3-methanesulfonylaminopropyl hydrogen benzyloxy
3-methanesulfonylaminopropyl hydrogen 2-methanesulfonylaminoethoxy
3-methanesulfonylaminopropyl hydrogen 3—rnethanesulfonylaminoprgpoiﬂ
3-methanesulfonylaminopropyl hydrogen 2-(pyridin-3-yDethyl
3-methanesulfonylaminopropyl methyl pyridin-3-yl ]
3-methanesulfonylaminopropy! methyl benzyloxy
3-methanesulfonylaminopropyl methyl 2-methanesulfonylaminoethoxy
3-methanesulfonylaminopropyl | methyl 3-methanesulfonylaminopropoxy
3-methanesulfonylaminopropyl methyl 2~(pyridin-3-yhethyl
3-methanesulfonylaminopropyi propyl pyridin-3-yl
3-methanesulfonylaminopropyl ropyl benzyloxy
3-methanesulfonylaminopropyl propyl 2-methanesulfonylaminoethoxy

-122 -



3_
3-ne
3-nme
3-ne

ro yl ethox

ni et hanesul f onyl am nopr opy!
t hanesul f onyl am no
t hanesul f onyl am no
t hanes W@ ¥a4/89398n0
3- met hanesul f onyl am no
3- et hanesul fon | am no

ro yl
ro vyl
ro |l
ro |
ro |
net hyl

2- met hoxyet hyl
2-met hoxyeth 1 ben | oxy
2- met hoxyet hyl

2- yridin-3-yl

pyri di n- 3-yl

et hyl
3- net hanesul f
et hoxyne

2- met hanesul f onyl anm noet hoxy
2-nmet hox eth 1 3-met hanesul f BATUAHOHOPOEY ox

2- met hoxyet hyl
ethox eth 1 pyridin-3-yl
benzyl oxy 3-net hanesul fonylam no ro vyl

onyl am no
t hyl

2- met banesu

f-anthheruifmelatinopropd- m

bbtegyiesul f on

[3anetim@esutionylehihaxopeih

1

3- net hanesu

f-arthh@rvifohylaminopropd- N

bbtoaylesul f ony

|2e(pyridin-g-gl)§thylet hoxynme

hyl

2-(yridin-3

§Hmethhdipgh] fdnglanatiopropyle

Dbayly conpour

gsridihdgll udi ng sone of

t hose

descri bed a

D ®vthalksilfdylalmkapipbds,

hatyle t he fol

Ibendylogy For nul as (11

ot

Il b)

and the fol

BWiethgndsylfcaRE miRdpropylDS

biitlent s,

whe

Rehd¢thdedilifohHagin@khokhe

table is

mat ched wit

N3 @ thaddsatfdnlylafino

"2 NNN

RenelhandselfrMaMin,

3 Blutyll 1

beprr esent a

IoméReedul fofy 1 GEARSHAEY

NHz NH

ITh R

ReyridisoRDeAyl hydr og

en

i sopropyl m
I sopropyl el

P8 héthands SRR RRYopfoByl L

D SEHoRRMy1 DU

—H

pytidinl3S@Propyl Z-neth

ox et hyl

B RS MY dny laREEbAMOpyINY §

Ih OHdxyRR |

BekhWky Denzyl 1o yI

henzyl

butyl be 1

:rrfgﬁfaﬁ@ﬁlfcﬁﬁ(_lnﬁnopropyl

2-methoxyethyl

2-methanesulfonylaminocethoxy

3-methanesulfonylaminopropyl

2-methoxyethyl

3-methanesulfonylaminopropoxy

3-methanesulfonylaminopropyl

2-methoxyethy!

2-(pyridin-3-yDethyl

3-methanesulfonylaminopropyl

ethoxymethyl

pyridin-3-yl

3-methanesulfonylaminopropyl

ethoxymethyl

benzyloxy

3-methanesulfonylaminopropyl

ethoxymethyl

2-methanesulfonylaminoethoxy

3-methanesulfonylaminopropyl

ethoxymethyl

3-methanesulfonylaminopropoxy

3-methanesulfonylaminopropyl

ethoxymethyl

2-(pyridin-3-yl)ethyl

Certain exemplary compounds, including some of those described above in the

Examples, have the following Formulas (Ii or {Ib} and the following R; and R,

substituents, wherein each line of the table is matched with Formula §i or Ib to represent a

specific compound.

NH, NH,
XN - N
N| \>_R2 \ ] \>_‘R2
\ NN
HN_ HN
R
1 R1
In b
R, R,
isopropy!l hydrogen
isopropyl methyl
isopropyl _propyl
isopropyl butyl
isopropyl 2-methoxyethyl
isopropyl ethoxymethyl
benzyl hydrogen
benzyl methyl
benzyl propyl
benzyl butyl
benzyl 2-methoxyethyl
benzyl | ethoxymethy]
3-phenylpropyl hydrogen
3-phenylpropyl methyl
3-phenylpropyl propyl
3-phenylpropyl butyl
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benzyl ethox ethl 3- henyl ro yl hydrogen 3-hen 1 ro | nethyl 3- henyl ro
yl proyl 3 henyl ro yl butyl -123 WO 2004/080398 PCTI US2004/ 006867 .3-
hen | propyl 2-nethoxyethyl 3- henyl ro yl ethoxymethyl 3- 3-(2- ro

yl') ur ei dojyor@eddsedtydrogen 3- 3-(2- ro yl ureido ro yl nethys$200d00687(2- 1o
yl )ureido propyl proyl 3-[3- 2- ro vyl ureido ro yl butyl 3-{3 - 2- ro

yl )urei do propyl 2-methoxyethyl 3 -[3-(2-propyl)ureido} ro yl ethoxynethyl
3 -net hanesul fon lamno ro vyl hydrogen 3 -nethanesul fon lamno ro | nethyl
3- met hanesul fon | ammng i +——3-met Hdllvjﬂl g mo-ro yl butyl

3- met hanesul f on |aniﬁﬁﬂ§8ﬂﬁ?éﬂnbtuux etir 2%@2& EE's,uiu’unylarn'no ro yl
et hoxynet hyl CYTOKI N 3 ﬁ%@ﬂi@ﬁﬁﬂoltg%yﬁﬁ BTy COTp unds of the

i nvention have been [fpHn ’nzé;:‘lﬁula birosynthesi s by i nduci ng

i1

t he production of i

cells when tested ust pro :UEJD“L??E rlgrigxahurgg
I nclude but are ngt E il ot es li 18 Anrr})n vitro
s ebREinIy co| 118, An In vil
human bl ood cel | sysitem 5 Py yiokine_rhduety on. Activity is
based on the neasurb“".ﬁbéwnijggﬂglémlﬂnd tHosmetiyl is| factor (a) (IFN
and TNF, 10 respectlii/Retgnesylio aQWﬁm3¥%§ o LPHREEn i o™ as! descri bed by
Testerman et. al. ino-mehamesylionylammepropl plme¥ | nununonotiul ators | ni qui mod
and S-27609", Jour nal3-@ethmesnifonyleminopippyl oolipropd  255. 372 | Sept enber, 1995) .
Bl ood Cel | Preparat|dhEEQﬁEE3HQHﬂH&29£ﬂﬂmha_EEﬂngd_LL0nLheaIthy human donors

is collected by veni|plimethencanlionylammpprapyl | 2-methoxyethyl
' 3-methanesulfonylaminopropyl ethoxymethyl

CYTOKINE INDUCTION IN HUMAN CELLS
Many compounds of the invention have been found to modulate cytokine

5 biosynthesis by inducing the production of interferon a and/or tumor necrosts factor o in
human cells when tested using the method described below. Particular examples include
but are not limited to the compounds of Examples 1-18.
An in vitro human blood cell system is used to assess cytokine induction. Activity

is based on the measurement of interferon and tumor necrosis factor (o) (IFN and TNEF,

10 respectively) secreted into culture media as described by Testerman et. al. in “Cytokine
Induction by the Immunomodulators Imiquimod and S§-27609”, Journal of Leukocyte
Biology, 58, 365-372 (September, 1995).

Blood Cell Preparation for Culture:

15 Whole blood from healthy human donors is collected by venipuncture into EDTA
vacutainer tubes. Peripheral blood mononuclear cells (PBMC) are separated from whole
blood by density gradient centrifugation using HISTOPAQUE-1077. Blood is diluted 1:1
with Dulbecco's Phosphate Buffered Saline (DPBS) or Hank’s Balanced Salts Solution
(HBSS). The PBMC layer is collected and washed twice with DPBS or HBSS and

20 resuspended at 4 x 10° cells/mL in RPMI complete. The PBMC suspension is added to 48
well flat bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media

containing test compound.
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vacut ai ner tubes. Peripheral blood nononuclear cells (PBMC) are separated
fromwhol e blood by density gradient centrifugation using H STOPAQUE- 1077.
Blood is diluted 1:1 with Dul becco's Phosphate Buffered Saline (DPBS) or
Hank' s Bal angenls/6mkéss Sol ution (HBSS). The PBMC | ayer i BCTABRe&006867and
washed twice with DPBS or HBSS and 20 resuspended at 4 x 106 cells/nL in
RPM conpl ete. The PBMC suspension is added to 48 well flat bottomsterile
tissue culture plates (Costar, Canbridge, MA or Becton Di ckinson Labware,

Li ncol n Padempbdnd PRpéraiiei:ng an equal vol une of RPM conplete nedia

contai ning test conpound. -124 WD 2004/.080398 PCT/ US2004/ 006867 Conpound
Preparation: ThaheeppprImds amrselubdizgwn dimsthy] wligiie(RMSQLI ThedMEQ DVSO) . The
DMSO conc I 1) t

addi ti ont SORR-ER BORK s6 Pee Y REREoRoblcn SIS RRLIMEED Bl ohifhely

concent r at iwedis. TMginmuhd@m@@n@ammstw at contenautiadsi ramging fom 300.014 phi. of t est
corrpoupd is added at 60 Mto the first well containing RPML conpl ete and
serial”°3 fold dilutions are made in the wells. The PBMC suspension is then
added to thgpeeidss in an equal vol unme, bri ngi ng the test conpound
concentrations to the 10 desired range (30-0.014 M. The final concentration
of PBMC suspensilbeselytion of teg@ompeinidsis ﬁﬁded'EhéO pMatOdhe first wel centeting RPMdt eri | e

plastic lids Ihenln 24 hours. gt 37C in
P 556 car bonstpBle G SifloubiERfuoBE e Ml B S otk Dt BRMG Afneiis Bieny e
pl at es ar e ag@stbitkegelt ihAh edlal FoRmieSBrimdingl A0 Gest dthfoud@Qondentthtidtis tdfhe The
cell-free culture sugernat ant is renpved with a sterile polypropyl ene pipet

and t#%nsf dlesired renged 80014 nhd). yHedpipl eaneentipien of BRNKE auspenséonig 2t Hl ned  at
-30 t | b
2 o IR TR o TR RN e BIRREE AL BB G HRCA ) 2

I nt erferon f6:a)8 tar2d hburyoat 3TC inos$% chdboh diox{de.armdsphbyesi s by ELI SA: Interferon

(a) concentration is determ ned by ELISA using a Hunan Multi-Species kit
from PBL Bi onedi cal Laboratories, New Brunswi ck, NJ. Results are expressed

in pg/n. Separation:
15 Following incubation the plates are centrifuged for 10 minutes at 1000 rpm (~200
x g) at 4°C. The cell-free culture supematant 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 (a) by ELISA and for tumor
necrosis factor («) by ELISA or IGEN Assay.

20
Interferon () and Tumor Necrosis Factor (o) Analysis by ELISA:
Interferon (o) concentration is determined by ELISA using a Human Multi-Species
) kit from PBL Biomedical Laboratories, New Brunswick, NJ. Resulis are expressed in
pg/ml.
25 Tumor necrosis factor () (TNF) concentration is determined using ELISA kits

available from Biosource International, Camarillo, CA. Alternately, the TNF
concentration can be determined by ORIGEN M-Series Immunoassay and read on an
IGEN M-8 analyzer from IGEN Intemmational, Gaithersburg, MD. The immunoassay uses
a human TNF capture and detection antibody pair from Biosource International,

30 Camarillo, CA. Results are expressed in pg/mL.
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25 Tunor necrosis factor (a) (TNF) concentration is determ ned using ELI SA
kits available fromBiosource International, Camarillo, CA Alternatély,
the TNF concentration can be determ ned by ORI GEN M Series | nmunoassay and
read on awo Xékd¥ode8 anal yzer from |l GEN I nternational, ¥Ei/vsmeosivessg, NMD. The
i rmunoassay uses a human TNF capture and detection antibody pair from

Bi osource International, 30 Camarillo, CA Results are expressed in pg/nL.

- 125 WD 2004/ 080398 PCT/ US2004/ 006867 TNF-a I NH BI TION I N MOUSE CELLS

Certain conpounds of the {REGMNIHBITRN FRUIOOEE Eyitoki ne bi osynt hesi s by

i nhi biting production of tunor necrosis factor a (TNF-a) when tested using
the method deSatihennmeindwof Be fventiwuvey madweistatpkinpdiibsyniheeis Bgw 264. 7 s

dt th i.bit t factor-
(T ay prbaamdRene bR raEron sy & e e nd FERaI s gl 0
Concent r addseribefibeRyy. 10 Bl ood Cell Preparation for Culture Raw cells (ATCO)

are harvested by gentle scrapi e]%|jand then counted. The cell suspension is
brought to 3 xThegBousempasraphaghegiie R«ﬁ"t Wabisorsedioassasd termbiliggplim (FBS) .

Cel | suspgy t ssues

cul ture p %ds(té%l}lbﬁt cr%%gg%glrsltf%t We tﬁ\&f} ﬂ% P%%a‘%@l%kﬁ)& l%ﬁg final
concentrahpdpﬂly@iccbﬁideqLPS)ﬁ x 104 15 cells/well. The plates are incubated
for 3 hours. Prior to the addition of test conpound the nediumis replaced
with colorless RPM nmediumwi th 3 % FBS. Conpound Preparati on The conpounds
are sol ubslglg%@q,nbghtghggh@ygy sul foxi de (DMBO). The DMSO 20 concentration
shoul d not éxceed a final cConcentration of 1% for addition to the culture
vel 19,  CoBjpod Al PagparatientfeiCaltursM  LPS (Li popol ysaccari de from Sal nonel | a

t) phi i i - i i th I RPM t he. EC70
céﬁclegﬂ Ia? imon émgﬂéla@jjrcgg) %/Pao{V%esdtebW@ %ﬁ?%’olﬁgr@%@a%?% W%C{]&QF glh
sol ution ﬂfs?élﬁﬁih icernghtng 3G 0° cbl’ﬁs/xﬂﬂ(il@ﬂl’m vwaactD Yeklal bk Rir@hgBBgy. € m xed

on a mcrotiter plate shaker for 1 mnute and then placed in an incubator.

Twenty mi Gel @@Wm@r(lﬂfﬂ hB) r§@ﬂd¢d @rPWelLﬁ@ bottogy|sterfhetissuppeidans plates on - 10
ng/m) i S(@eg% q)@lpgsonrfahg\laget i Park, NI). The final concentration of cells is 3 x 10*

15 cells/well. The plates are incubated for 3 hours. Prior to the addition of test compound the

medium is replaced with colorless RPMI medium with 3 % FBS.

Compound Preparation
The compounds are solubilized in dimethyl sulfoxide (DMSQ). The DMSO
20 concentration should not exceed a final concentration of 1% for addition to the culture
wells. Compounds are tested at SpM. LPS (Lipopolysaccaride from Salmonella
typhimurium, Sigma-Aldrnich) is diluted with colorless RPMI to the EC74 concentration as

measured by a dose response assay.

t2
A

Incubation

A solution of test compound (1) is added to each well. The plates are mixed on a
microfiter plate shaker for 1 minute ahd then placed in an incubator. Twenty minutes later
the solution of LPS (1 pL, ECy concentration ~ 10 ng/ml) is added and the plates are
mixed for 1 minute on a shaker. The plates are incubated for 18 to 24 hours at 37°Cinas5

- 30 % carbon dioxide atmosphere.
TNF-o Analysis
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m xed for 1 mnute on a shaker. The plates are incubated for 18 to 24 hours
at 37 Cin a5 30 %carbon di oxi de at nosphere. TNF-a Analysis -126 WO

2004/ 080398 PCT/ US2004/ 006867 Followi ng the incubation the supernatant is
removed wi WO 2008080898 TNF-a concentration is determ ned B?T’I@t?i’-@#"‘i@?"ng a
nmouse TNF- a kit (from Biosource International, Camarillo, CA). Results are
expressed in pg/nL. TNF-a expression upon LPS stinulation alone is
considered a 100% response. 5 Dose Response Assay: Blood Cell Preparation
for Culture RawFoidwing (bELGG)batiowtheanpasitad ibnempeed Weh apipgpi ®tfFamd t hen

ted. Th |l iop, i ht to 4 05 cells/yl in RPM with 10
o6 BB, el PoucgEpuionns Aeanned LI it ioust I R T FhowBfom st o f 1o
tissues culpiibimetidaBliRmatifidSCAY., REaND biediiBresdin pdhe.. fTNRl: &PREG0H Gadd on of

cells is 1 x 105 cells/well. The plates are incubated for 3 hours. Prior to
t he additi é#fSetimudation eloap suevasidaed sd@0Urresponscepl aced with col orl ess RPM

medi ungvm'th 3 % FBS. 15 Conpound Preparation The conpounds are sol ubilized

i n di nethyl sul foxide (DMSO . The DMSO concentration should not exceed a
final conc@nistResponscoAssdPp for addition to the culture wells. Conpounds are
tested at 0.03, 0.1, 0.3, 1, 3. 5 and 10 M LPS (Lipopolysaccaride from

Sal nonel | aBi‘?Wﬂhﬂﬁepﬂ'ﬂ?orSfoéﬁi“Hmﬂl drich) is diluted with 20 col orl ess RPM

to the EC70 con i bation A
Sl Ut on of ¢ aotoselt (OTCep S RASKKEHL P holiRaerap o AR BRN 0 RAKa. THARHOR |

ni xed on auspension istbecught wtdex §0iaiels/ mfloin RPN with €0 ShB$ Heell pisposibni (A5GiN

i ncubat or . nt 1 hut e 25 | ater the sol utjon of S (200 L. . E

concentr at i”ms-%e%/ ‘t#"}vglil glatgtzﬁt‘g@ stprde ﬁﬁ%‘eﬁ?"g{‘%%plﬁﬁﬁﬁkﬁqsﬁa(é’d ?rabﬁggeﬁzfﬁ%)t e on a
shaker . ThenplfabBsonddiratife bbadliess f Rn0l&1EMAel4 ThOPLafes ate BéubatddYor 3 hew%o car bon
di oxi de at nosphere. TNF-a Anal ysis 30 Fol | owi ng the incubation the

super nat antPrios to hpadditonpt tstgopippand thy grdiim is serdensd math eptoriess BEMr ni ned by
ELI SA usi n%e%ilﬂ?%ﬁJ%FFBS’?‘ kit (from Bi osource

15 Compound Preparation
The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO
concentration should not exceed a final concentration of 1% for addition to the culture
wells. Compounds are tested at 0.03, 0.1,0.3,1, 3, 5and 10 pM. LPS
(Lipopolysaccaride from Salmonella typhinurium, Sigma-Aldrich) is diluted with

20 colorless RPMI to the ECqo concentration as measured by dose response assay.

Incubation
A solution of test compound (200 pl) is added to each well. The plates are mixed
on a microtiter plate shaker for 1 minute and then placed in an incubator. Twenty minutes
25 later the solution of LPS (200 pL, ECy concentration ~ 10 ng/ml) is added and the plates
are mixed for 1 minute on a shaker. The plates are incubated for 18 to 24 hours at 37 °C in

a 5 % carbon dioxide atmosphere.
TNF-a Analysis

30 Following the incubation the supernatant is removed with a pipet. TNF-«

concentration is determined by ELISA using a mouse TNF- ¢ kit (from Biosource
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-127 WD 2004/ 080398 PCT/ US2004/ 006867 International, Camarillo, CA).
Results are expressed in pg/nm.. TNF-a expression upon LPS stinulation-al one
is considered a 100% response. 5 The conpl ete di scl osures of the patents,
pat ent doggBeatesezeand publications cited herein are i neorpsHal@esddy
reference in their entirety as if each were individually incorporated.
Various nodifications and alterations to this invention wll becone

apparent to those skilled in the art w thout departi ng fromthe scope and

spirit of t osl ion is
not i ntenlageg{aﬁo e un%ﬁlfonqm %%gg&fge%@ %’E ustrati v% @n‘%s \r@%s and
exanpl es Isfélstﬁmﬂattonlmasrmmcmmﬂetdﬂaalwﬂ’cfesmerpl es and enbodinents are
presented by way of exanple only with the scope of the invention intended
to be limted only by the clains set forth herein as follows. -128 L WHAT IS
CLAIMED IS: 5 1. A conpound of the Formula (I-1): NHON \>R2 N (Rn N\R
"'~ 11 (R6G I-1 wherein: R' is selected fromthe group consisting of
hydr dgen and altegbmpletedirslosuwessylteapatents, patent dnsugenispardgrblieationgcigdd: - Rn,
YR e RS iﬁc:)éyhl)\gra%%b B}Y}ﬁgfence in their entirety as if each were individually
incorporated. Various modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this
invention. It should be understood that this invention 1s not intended to be unduly limited
10 by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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:15 -X-C(R7)-N(R6)-Rs, and -X-OR4; or R' and R together with the
nitrogen atomto which they are bonded can join to forma group sel ected
fromthe group consisting of: [/ (CH2a ,,'" -NA-NCR7 -NNS®2 (CH2)b Re
tand Ra 20 R2 is selected fromthe group consisting of: -hydrogen, -alkyl,
-al kenyl, -aryl, 25 -heteroaryl, -heterocyclyl, 129 -alkyl ene-Z-alkyl,
-al kyl ene-Z-aryl, -alkyl ene-Z-al kenyl, and -al kyl or al kenyl substituted by
one or nore substituents selected fromthe 5 group consisting of. -CH,

-hal ogen, -N(R6)2, -C(R7)-N(R6)2, 10 -S(OZ N(R6)2, -N(R6)-C(R7)-Cl-,0

al kyl, -NN)-S(0)2-CG -malkyl, -C(O-CGio alkyl, -C(O-0C-io alkyl, 15
-N3, -aryl, -heteroaryl, -heterocyclyl,
WHAT IS CLAIMED IS:

5 1. A compound of the Formula (I-1):

wherein:
R/’ is selected from the group consisting of hydrogen and alkyl;
10 R, is selected from the group consisting of:
-Ry,
-Y-Ry,
-X-Rs,
-X-N(Rg)-Y-Ry,
15 -X-C(R7)-N(R¢)-Ry4, and
-X-0-Ry;
or R’ and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:
{CH,),
_N/ \A —N—CR, —N— S0,

N\ (CHy), .~ ( Ry’ ¢ R,/

, , and ;

20 R, is selected from the group consisting of:

-hydrogen,

-alkyl,

-alkenyl,

-aryl,
25 -heteroaryl,

-heterocyclyl,
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-C(O-aryl, and 20 -C(O -heteroaryl; R3 is selected fromthe group
consisting of: -Z'-R4" -Z-X-R4', -Z-X-Y-R4'", and 25 -Z' -X -Rs'; each
R is independently selected fromthe group consisting of alkyl, alkenyl,

-al koxy, hal ogen, fluoroal kyl, hydroxy, am no, alkylam no, and dial kyl anm no;
nis an integer fromO to 4, mis O or 1; with the proviso that when mis 1
then nis O or 1; 30 R4 is selected fromthe group consisting of hydrogen,

al kyl, al kenyl, alkynyl, aryl, heteroaryl, and heterocyclyl wherein the

al kyl, al kenyl, al ky”ﬂlkylé%%?- llyl‘et eroaryl, and heterocyclyl groups can be
unsubstituted or substltuted by ‘one or more substituents 130 i ndependent |y

sel ected fromthe growgkwesedirayli ng of al kyl, al koxy, hal oal kyl, hal oal koxy,

hal ogen, nitro, hydrox ner, t o, . cgyano, carboxy, fornyl, aryl, aryloxy,
aryl al koxy, heteroar {/B?ﬁ,tylﬁ?g'tzgaﬁl%gﬁy Xy, heteroaryl al koxy, heterocyclyl,

het erocycl yl al kyl enyl -allesrbredkenylatibsyitutedibp @ne draword subltithent\sbizaddd fiomn the

di al kyl am no, and in the casge, of _al kyl, al kenyl, al kynyl, 5 and

heterocyg: yl, oxo, wi EWUPFUSISEMEALSo that when R4 is a substituted al kyl
group and the substituentogpntains a hetero atom which bonds directly to
the al kyl group then the al kyl group contains at |east two carbons between
the substituent and the niPilBgen atomto which R is bonded; R5 is selected
fromthe group consisting 'ﬁfﬁnﬁ)! (CH2)a\ -NA-N CRT -N $02 / 10\ (CH2)"
C Re and Re/ X is C2-20 alKyléne; Y is selected fromthe group consisting
of -C(R7)-, -C(R7)-0, -9(-GBA-NRS(0 2-N(R6)-, and -C(R7)-N(R9)-; wherein

RO is selected fromthe grg@ isting of hydrogen, alkyl, and
s

aryl al kylenyl; or R9 and R rr wth the nitrogen atomto which 15 RO

i s bonded can join to for mNIRG-ORMD.10 alky),
-N(Re)-S(0)2-Ci.10 alkyl,
-C(0)-Cy-10 alkyl,
-C(0)-0-Cy.1p alky},
15 -N3,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-ary], and
20 -C(O)-heteroaryl;
R is selected from the group consisting of:
-Z-Ry),
-Z-X"-Ry,
-Z'-X'-Y'-R4', and
25 -Z'-X'-Rs';
each R is independently selected from the group consisting of alkyl, alkenyl,
alkoxy, halogen, fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
n is an integer from 0 to 4;
m is 0 or 1; with the proviso that whenm is 1, thennis 0 or 1;
30 R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, allynyl, aryl,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
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[ (CH2), \ -NA (CH2)h Zis selected fromthe group consisting of -0- and
-S(0Oo02-; Ais selected fromthe group consisting of -CH(R6)-, -0-, -N(R6)-,
-N(Y-R4)-, and N(X-N(P6)-Y-R4) 20 a and b are independently integers from1
to 4 with the proviso that when Ais -0-, -N(R6)-, -N(Y-R4)-, or
-N(X-N(R6)-Y-R4)- then a and b are |ndependently |ntegers from2 to 4; R4
is selected fromthe group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, arylal kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl heteroaryl

neter o2y By AR oAy MO Rk RUCRMBRY. . and

het ef oar | bxya o ”““%“”"‘“"””k“?“h‘?zt'*m‘ oston oot aiobpirdayl,
unsabst1 1 ut eyt BeerRel bisaBRGY. fteee b errrnamut L sERGon: |
sel ect ed 131 afiyRfirdol@rydlioteay Harins, atan@gmmfo aldky the caxk lsPatiryl, dmeﬁyloaimykyl

hal oal kyI hal pal koxy, hal o njtro ydr oxy,  nercapto, cyano I

aryl oxy, 3 ar yPaq Bejaresy eyl §xo. W g‘&‘ e provisp thah@h“ér%zh‘r%“h%?@tedqu@ﬂE’P%?’Sdlﬂéﬂ kyI eneoxy,

het erocycl yl suRfuBR cordikod 1R Wom dnRh Kb’rld@mrélﬂy to(tgé ﬁk}}iﬁ}o@mﬂ@ﬁ’}h@lah@d eneoxy,
and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 5 oxo; RSis

sel ect ed fr oBYOup EONHRIRAAD leass g eartionybegyeen (ieiaamstifgrCiapd-the nitrogen algERT) -

-N-C(R7) -N- ?( \{mn@dRed Red (CHOa R1 ~(di and is Xis selected from
the group consisting of al kyl ene, al kenyl ene, al kynyl ene, aryl ene,

het eroaryl ene, ankl ibedieted dpmi the growp cohestisg of:t he al kyl ene, al kenyl ene, and 10
al kynyl ene groups can be nally interrupted or term nated by aryl ene,
het er oaryl ene, or heter,o/g ’g‘l\e\ne and optionally ipnterrupted by one or nore
-0- groups; Y is selecthed from the §r ﬁ@%onsi%’ﬁ'ﬁ?mf -S(Oar,

10 ~ (CHly / , R ,and Ry
X is Cy.00 alkylene;
Y is selected from the group consisting of -C(Ry)-, -C{(R7)-0-, -S(0)s-,
-8(0)2-N(Rg¢)-, and -C(R7)-N(Rg)-; wherein R is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Rg and R4 together with the nitrogen atom to which

15 Ry is bonded can join to form the group

/ (CH,),\\
\ (CH,), /

Z is selected from the group consisting of -0- and -§(Q)¢.>~;
A is selected from the group consisting of -CH(Rg)-, -O-, -N(R¢)-, -N(Y-R4)-, and
-N(X-N(R¢)-Y-Ra)-;
20 a and b are independently integers from 1 to 4 with the proviso that when A is
-0O-, -N(Rg)=, -N(Y-R4}-, or -N(X-N(R¢)-Y-Ry4)- then a and b are independently integers
from 210 4,
Ry is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl,
25 heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl,
alkynyl, ary], arylalkyleny}, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocycly! groups

can be unsubstituted or substituted by one or more substituents independently selected
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--S(0)2-N(R i)-, 15 -C(RT)-, -C(RT)-0-, -OCRT)-, -0CO-0,
-N(Ru)-Q, 20 -C(RT)-N(R i)-, -OCR7)-N(R i)-, -C(R7)-N(OR12)-, NQ
RoJ -NC(Rr) -t)I-W Ra -N RQ 25 '":7, 132 -V-N4 R10 and NC(R7)- L
-Ra~ R10/ Z' is a bond or -0-; A is selected fromthe group consisting
of -CH2-, -0-, -C(O-, -S(0)0-2-, and S -N(R4')-; Qis selected fromthe
group consisting of a bond, -C(R7)-, -C(RS)-C(R7)-, -S(0O 2-,
-C(R7)-N(R11)-W, -S(O2-N(RL i)-, -C(R7)-0-, and -C(R7)-N(CRi 2)-; Vs

ot OB 6 GO R R gy (0

and -S(Or; mtra,rhydmxyammmapnieqmmdmt, bg/laxntaagﬁlk)denbounhdteroanylﬂ\md:akyl@)etye provi S0
that ¢ + d i then ¢ and d are

i ndependent | et?mlalglgnqof‘%ﬂfetﬁmfwy& m'@aﬁlﬁ"%mﬁg 5’3‘ bagﬁ%%dent ly selected from
t he group copfdlistldnigo)alkyltnstty) 8eiin thalcksglof alkgikenylyAliayolyy b hieterocyclyl,

5 0X0;

/]

Rs' is selected from the group consisting of:

(CHy).
—~N—C{R, —N—S5(0), —V- ( G A, {\ N-C(R, —l{ \A.
(g7 | Cr,’ | \(CH?)d_, i R, Oy~
X' is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
10 alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene,
or heterocyclylene and optionally interrupted by one or more -O- groups;
Y' is selected from the group consisting of:
-5(0)o2-,
-S(O)2-N(R1)-,
15 -C(R7)-,
-C(R7)-O-,
-0-C(Rq)-,
-0-C(0)-0-,
-NR1)-Q-,
20 -C(R7)-NRn)-,
-0-C(R7)-NR1)-,
-C(R7)-N(OR.12)~,

‘(\N-Q—
r./

10

—N—C(R,v-w—
\ &,

]

A\

25 >
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15 each R7 is independently selected fromthe group consisting of =0 and =S;
each Rs is independently C2.7 alkylene; R O is C3_s alkylene; each Rl, is

i ndependently sel ected fromthe group consisting of hydrogen, C-,0 alkyl,
C2-40 al kenyl, C, )0 al koxyC2_1 0 al kylenyl, and arylC,-,0 al kyl enyl; and
20 R12 is selected fromthe group consisting of hydrogen and al kyl; or a
phar maceutically acceptable salt thereof. 2, The conmpound or salt according
to claiml wherein R is selected fromthe group consisting of -R4, -Y-R4,
and - X-N(R6) - Y-R4 wherein I3\ -C(R7)-, -S(0)2-, or 25 -C(R7)-N(R9)-. 3. The
conpound or salt accordi¥gVito ain12 wherein R, is selected fromthe group
consi sting of hydrogen, kyhm al ke ? aryl al kyl enyl, aryl al kenyl enyl ,

het er oaryl al kyl enyl , 133 het er oa alkenylenyl am noal kyl enyl ,

al koxyal kyl enyl , acyl, a | sul fo noalkylenyl,

aryl sul fonyl am noal kyl e NﬂchyLQQIno rbonyl, aryl am nocarbonyl,
(aryl al kyl enyl ) am noal k Ieny hetéL cl yl car bonyl am noal kyl enyl, and
aryl am nocar bonyl ami noal enyI 5 4. a he conmpound or salt accordlng to

claim3 wherein R is selected fromthe group consisting of hydrogen,
met hyl , i sopropyl Z'btatbyllld or201ret hyl pr opyI 1 et hyI propyl, 3- methyl butyl,
cycl ohexyl, benzyl

, n and
- OHRCH2CHR: NHR 3, 4 s S RAET YR i Beng ol t@g@%pgﬁ%l B hg of 10
met hanesul f omtli(Rs'phenyi sul f onyl , benzyl |sopropylan1nocarbony
nor phol i ne- 4- car honyl enyl anm n car 0 und or salt
according to clai ﬁjlfgﬂﬁéﬁ%gi‘dﬁp% g]%}'%c%'ff P’S@Eﬁggﬁf’s'cgw‘f@é%ﬁund or salt of
cl fu m][ WlhereJSFO)&%h Cﬂagmll)ar-&mm(knﬂeum?emah& hG(RM(OR:J, Thezcormﬁlulnf\ or
salt of claim er oin to formthe gro -
(CH2)b / 20 8. The§ ﬁiféﬁ?rf@"b‘geglm bogsiningaf v QR %(%ﬁiﬁgﬁ@
sel ected fromsdjl)g. group consisting of hydrogen, aI kyl, and al koxyal kyI enyl .

9. The corrpound or _salt according to c]aim@8 wherein R2 is selected fromthe
group 10 W is selected from the group consisting of a bond, -C(O) and -S({O);-;

¢ and d are independently integers from 1 to 6 with the proviso thatc +d is< 7,
and when A' is -O- or -N(R4")- then ¢ and d are independently integers from 2 to 4;
each R is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
15 each Ry is independently selected from the group consisting of =Q and =S;
each Ry is independently C,.; alkylene;
Ryq is Cs.galkylene;
each Ry, is independently selected from the group consisting of hydrogen,
Craoalkyl, Capalkenyl, CypalkoxyCs igalkylenyl, and arylC,., alkylenyl; and
20 Ry is selected from the group consisting of hydrogen and alkyl;
or a pharmaceutically acceptable salt thereof.

2. The compound or salt according to claim | wherein R, is selected from the group
consisting of -Ry, -Y-Ry, and -X-N(Rg)-Y-Ry wherein Y is -C(Ry)~, -8(0)2-, or
25 -C(R7)}-N(Rg)-.

3. The compound or salt according to claim 2 wherein R, is selected from the group

consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,

133



-consi sting of hydrogen, nethyl, propyl, butyl, 2-nethoxyethyl, and

et hoxynet hyl . 25 10. The conpound or salt according to claiml wherein nis
0. 11. The conmpound or salt according to claim1l wherein nis 0, and R3 is
*selected from the group consisting of -Z-R4", -Z'-X-R4', and
-Z'-X-Y-R'. 30 134 12, The conpound or salt according to claim 1l wherein
R3 is selected fromthe group consisting of 2-(pyridin-3-yl)ethyl,

pyridi nyl, hydroxynet hyl pyridi nyl, ethoxyphenyl,

(mor phol i ne- ﬂa&am@ﬁthMﬂ@EﬂMhoﬁbﬂﬂﬁlhmugam#kgnyk i no) et hoxy, and benzyl oxy.

5 13. Acorrpon f the a 2 NH2 RBan' 1 1-2
wher ei n: @Y ? @P%‘legﬂ?ﬂyk F‘Hﬁ'ﬁ gkp/glrg);l,rpgiyglmmoﬂc&r?pny sal koxy, hal ogen,
hydr oxy, andaryﬂaﬂuﬁdchﬁabﬂﬂr(ﬁ?ﬁﬂc?héﬁyl)aﬂnﬂo&lkﬂ&y’l MEL@eye C?Maﬁﬂih amoé}kyléﬁyl i's

selected fromthe group consisti ng of hydrogen an R is selected
from t he groa ¥YABinetarbpgylaminogitylenyh 5 Y- RLi -X-Rs, -X N(R6)-Y-R4,
-X-C(R7)sN(R6) -R4, and -X-0-R4; 20 or RI' and R together with the nitrogen
atomto WhICh they are bonded can join to forma group selected fromthe
group consi s#i ng Be.conppumyl Or salt according to claim 3 wherein R, is selected from the group

consisting of hydrogen, methyl, isopropyl, butyl, 2-methylpropyl, 1-ethylpropyl, 3-
methylbutyl, cyclohexyl, benzyl, 3-phenylpropyl, cinnamyl, furan-2-ylmethyl, and
—-CH;CH,CH;-NHR 1, wherein R;3 is selected from the group consisting of

10 methanesulfonyl, phenylsulfonyl, benzyl, isopropylaminacarbonyl, morpholine-4-

carbonyl, and phenylaminocarbonyl.

5. The compound or salt according to claim | wherein Ry’ is hydrogen.
15 6. The compound or salt of claim 1 wherein R and Ry’ are each independently alkyl.
7. The compound or salt of claim 1 wherein R; and R;' join to form the group:
/ “’Hz"'\
\ (CH, J |
20 8. The compound or salt according to claim 1 wherein R; is selected from the group

consisting of hjdrogcn, alkyl, and alkoxyalkylenyl.

9. The compound or salt according to claim 8 wherein R is selected from the group

consisting of hydrogen, methyl, propyl, butyl, 2-methoxyethyl, and ethoxymethyl.

25
10.  The compound or salt according to claim 1 wherein n is 0.
11.  The compound or salt according to claim 1 wherein n is 0, and R; is selected from
the group consisting of -Z'-R4', ~Z'-X'-R4', and -Z'-X'-Y"-Ry'.

30
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-NA-NCR7 -NNSO2 (CH2)p Re and RBI R2 is selected fromthe group
consisting of -hydrogen, 25 -alkyl, -alkenyl, 135 -aryl, -heteroaryl,
-heterocyclyl, -alkylene-Z-alkyl, 5 -alkylene-zZ-aryl, -alkylene-Z-alkenyl,
and -al kyl or al kenyl substituted by one or nore substituents selected from
the group consisting of -OH, 10 -halogen, -N(R6)2, -C(R7)-NR6)2,
-S(0)2N(R6) 2, -N(R6)-C(R)-Cl-m al kyl, 15 N(R6) S(O) 2-C2. 30 al kyl,

-C(O-d _1o alkyl, -CO-0OG _10 alkyl, -N3, -aryl, 20 -heteroaryl,

_heterocyclyliy, - S il or 8lcon ki o ARG B, B@ab&@@ﬁ% gibup " om t he

group consi sting en ﬁlr ) eteroaryl,
and het erocy@bsﬂlstlmeﬁ?eﬁpwl tr3-yheteyll pyrdmkbhxx?;oxmemy ytidinyreftioxythenydr oaryl , and

het er ocycl yl (G oG SRRy PERSHD S (obth RS Rhy SHASHbAY, 56 BB RS, O 1o e
5 13. A compound of the Formuta (I-2):
NH,
N7~

N
| \>—Rz
N

&
/N\R
Ry, Ri
I-2
wherein:
Rp is selected from the group consisting of alkyl, alkoxy, halogen, hydroxy, and
10 trifluoromethyl;
n is an integer from 0 to 4;
R,' is selected from the group consisting of hydrogen and alkyl;
R, is selected from the group consisting oft
Ry,
15 -Y-Ry,
-X-Rs,
-X-NRe)-Y-Rq,
“X-C(Ry)-N(Re)-Ry, and
-X-O-Ry;
20 or R;* and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:

; and :
R; is selected from the group consisting of:
-hydrogen,
25 -alkyl,
-alkenyl,
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-independently selected fromthe group consisting of alkyl, alkoxy,
hal oal kyl , haoal koxy, hal ogen, nitro, hydroxy, nercapto, cyano, carboxy,
formyl, aryl, aryloxy, arylal koxy, heteroaryl, heteroaryl oxy,

-het eroaryl al koxy, heterocyclyl, heterocyclylal kyl enyl, am no, 30 al kyl am no,
(aryl al kyl enyl ) am no, dial kylam no, and in the case of al kyl, al kenyl,

al kynyl, and heterocyclyl, oxo, with the proviso that when R4 is a
substituted al kyl group and the substituent contains a hetero atom which
bonds directly to the kyl group then the alkyl 136 group contains at

| east two carbons betwe&h the substituent and the nitrogen atomto which Ri

is bonded; R5 is sel echaetodrylom t he group consisting of (CH)a-. -NA
_N-CRT -N-SC2 \ |1 (C ?Fi , and Re/ 5 each R6 is independently
sel ected fromthe group IEOREY L i ng of hydrogen, alkyl, and aryl al kyl enyl;

each R7 is mdependent—hlkyleﬁ%dkﬁﬂ fromthe group consisting of =0 and =S;
Rs is C2-7 al kyl ene; {qﬁ iec ed fromthe group conS|st|ng of -CH(R6) -,
-0-, -N(R6)-, -N(Y- |:e4)'Ell WA - N(X-N(R6)-Y-R4)-; X is C2_20 al kyl ene; Y

IS sel ected fromthe a4l awqpméngtlaﬂg of -C(R7)- C(R?) 0-, -S(0)2-,
-S(0)2-N(R6)-, and -C(R %l wherein RO is sel ect ed fromthe group

consi sting of hydroge#kylar kl&ﬁn)’l %lhﬂm&?%}’alﬂkﬂ raqr Fubsigpentaselgpied frem theoget her

with the nitrogen ato g\tgi% f5 RO is bonded can join to formthe group
(CH),-,,.,, -NA (gr—%l?g s selected fromthe group consisting of -0-

and -S(0Oo0-z-; and a and b-QH.e i ndependently integers from1l to 4 with the
provi so bhat Wnen Ais _hl-ggnRG) -N(Y-R4)-, or -N(X-N(R6)-Y-R4)- then a
and b are i ndependent |y |nteg 20 from2 to 4,

-N(Re)z,

-C(R7)-N(Re)2,
-5(0)-N(Re),
NR)-C(R7)-C.10 alkyl,
15 -N(Rg)-S(0)-Cy.10 2kkyl,
-C(0)-Ci.10 alkyl,
-C(0)-0-Cy0 alkyl,
~Ns,
-aryl,
20 -heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(0)-heteroaryl;
R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
25 heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryf, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy,
halogen, nitre, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyelyl, heterocyclylalkylenyl, amino,
30 alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, atkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
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Qr a pharmaceutically acceptable salt thereof. 14. The conpound or salt
according to claim 13 wherein R is selected fromthe group consisting of
-R4, -Y-R4, and -X-N(&-Y-R4 wherein Yis -C(R7)-, -S(0)2-, or 25
SC(R7)-N(R9)-. 15. The conpound or salt according to claim 14 wherein Rl is
selected fromthe group consisting of hydrogen, alkyl, alkenyl,
aryl al kyl enyl , aryl al kenyl eny), heteroaryl al kyl enyl, 137

het er oaryl al kenyl enyl , am noal kyl enyl , al koxyal kyl enyl , acyl,

al kyl sul f ony!| grgup eavtdiid 4 Mkt twatarbansl bdtoeun REubsakitah@my hitrogdnetdnat nocar bonyl ,
aryl am nocar bonyl , (i ryl al kyl enyl ) am noal kyl enyl , and
aryl am nccar bd’ﬂ%hf%ﬁ fl‘?@yl enyl. 5 16. The conpound or salt according to

claim 15 wherein Ry, i Sel&ldSiohtdle fofRohfiingopuUp consisting of hydrogen,

met hyl , i sopropyl, Sbutyl , 2-met hyl propyl, "I -et hyl propyl, 3- nethyl butyl,
cycl ohexyl, benzyl, cinnapyl©Héaran- 2-yl met hyl, “and - CH2CH2CH2- NHR, 3,
wherein R13 is sel ected—fyom the gr oup~Ro®® sti ngNof S@et hanesul f onyl ,

phenyl sul fonyl, 10 benzyl \%'ﬁ' ?pényl an‘iao’car bonyl(. 7. The conpound or salt
according to claim 13 wherein R i s, hydrbgesend18. Phe ;conpound or salt of

| ai m 13 [ ' d. R, ' tlv.alk Th
compound ot sal ¢ o EREisdpiiuF 3R AR ASH cobiBlnhwargen o, 00
(CH2)a -N A (afutatylalkyle®l; The conpound or salt according to claim13 wherein

R2 is selected fromthe, grou 0 consi.sti of hydrogep, al ky|l, and
al koxyal kyl enyl . 2%¢h Q‘h’é%@ﬂ%t%ﬂ%‘& s‘ﬁ?“@aﬁ"f“*E%@B?R:‘i"ﬁij“’n“gﬁ@ﬂfi( ’2% wherein R2
is selected from tRgs@spallpylengonsi sting of hydrogen, butyl, 2-methoxyethyl,

and et hoxynet hyl . 25 2‘%. %’he conmpound or, salt_according to claim 13 wherein
nis 0. 23. The cofrosieatedfom dhegroppcansiipgot CHRan i1 NRer¥iiRa-pad 1 and
RE i s haljggen -Qex-Npslyoxy-; 138 24, A conpound of the Formula (1-3):

X is Cy39 alkylene;
Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)2-,
-8{0)2-N(R¢)-, and -C(R7)-N(Rs)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Ry and R4 together with the nitrogen atom to which
15 Ry is bonded can join to form the group

/ (CH,_),\
—N A
(et

Z is selected from the group consisting of -O- and -S§(Q)g.2-; and
e and b are independently integers from 1 to 4 with the proviso that when A is
-O-, -N(Rg)-, -N(Y-Ry)-, or -N(X-N(R¢)-Y-Ry)- then a and b are independently integers
20 from2to 4;
or a pharmaceutically acceptable salt thereof.

14.  The compound or salt according to claim 13 wherein R, is selected from the group
consisting of -Ry4, -Y-Ry, and -X-N(Re)-Y-R4 wherein Y is -C(Ry)-, -S(0),-, or

25 -C(Ry}N(Ry)-.

15.  The compound or salt according to claim 14 wherein R, is selected from the group

consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkyleny!,
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NH2 NN \>R2A N MR (R9)n R 1-3 wherein: 5 Re is selected from al kyl,
al koxy, hal ogen, hydroxy, and trifluoronethyl; n is an integer fromO to 4,
R1' is selected fromhydrogen and alkyl; R is selected from -R4, 10
-Y-R4, -X-RS, -X-N(R4)-Y-R4, -X-CR7-N(R6)-R4, and -X-OR4; 15 or R1l' and
Ri together with the nitrogen atomto which they are bonded can join to
forma group selected from / (CH2), -NA-NCR7 -/NSO2 \,-(CHO CR Re
and R2A is selected from -hydrogen, 20 -alkyl, -alkenyl, -aryl,

- hgt eroaryl, hetedhiylali@indentt ainkiphlkyledyl, akbipalkgReylZeqy I, - al kyl ene-Z- al kenyl,
an

alkylsulfonylaminoalkylenyl, aryisulfonylaminoatkylenyl, alkylaminocarbonyl,

arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, and

arylaminocarbonylaminoalkylenyl.

16.  The compound or salt according to claim 15 wherein R is selected from the group
consisting of hydrogen, methyl, isopropyl, butyl, 2-methylpropyl, 1-ethylpropyl, 3-
methylbutyl, cyclohexyl, benzyl, cinnamyl, furan-2-ylmethyl, and ~-CH.CH2CH»-NHR;;3,
wherein Ry is selected from the group consisting of methanesulfonyl, phenylsulfonyl,

10 benzyl, and phenylaminocarbonyl.
17. The compound or salt according to claim 13 wherein R;' is hydrogen.
18.  The compound or salt of claim 13 wherein R and R;' are each independently alkyl.

15

19.  The compound or salt of claim 13 wherein R; and R/’ join to form the group:
Ve (CHy), ~
—N A
ety

20.  The compound or salt according to claixh 13 wherein R; is selected from the group

20 consisting of hydrogen, alkyl, and alkoxyalkylenyl.

21.  The compound or salt according to claim 20 wherein Ry is selected from the group

consisting of hydrogen, butyl, 2-methoxyethyl, and ethoxymethyl.

25 22.  The compound or salt according to claim 13 wherein n is 0.

23.  The compound or salt according to claim 13 wherein n is 1, and Rp is balogen or

hydroxy.

138



;139 -al kyl or al kenyl substituted by one or nore substituents selected from
-OH, -halogen, -N( )2, 5 -CR7-N(R6h, -S02-N(R6)2, -N(R6)-CR, -C ao alkyl,
-N(R6)- S02-C1 10 alkyl, -C(0)-G _10 alkyl, 10 -C(O-OC -io al kyl, -N3,
“-aryl, -heteroaryl, -heterocyclyl, 15 -C(O-aryl, and -C(O) -heteroaryl;
R4 is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
het erocycl yl wherein the al kyl, al kenyl, al kynyl, aryl, heteroaryl, and

het erocycl yl groups can be unsubstituted or substituted by one or nore
substi t uent s jiy ndeRepLpRhG ¥r dekGmuad-20 from al kyl, al koxy, hal oal kyl,

hal oal koxy, hal ogen, nitro, hydroxy, ‘mercapto, cyano, carboxy, fornyl,

het er oaryl oxy, heteroaryl al koxy,

1., al kyl am no,

WmRRe case of al kyl, alkenyl,
eNproviso that when R4 is a

tqﬁh} contains a hetero 25 atom which
en hpeﬁalkyl group contains at |east two
the nitrogen atomto which Rl is bonded,;

aryl, aryloxy, arylal koxy, heteroaryl),
heterocyclyl, heterocyclylal kyl enyl,y
(aryl al kyl enyl )am no, dial kyl am no, JJa
al kynyl, and heterocyclyl, oxo, w
substituted al kyl group and the su
bonds directly to the alkyl group(h
carbons between the substituent an

3

R5 is selected from (CHZ), -NA-NG -NSO2 (CHA R8, and R6 R6 is
sel ected from hydrogen, alkyl, and arylalkylenyl; 30 R is selected fromO
and =S; wherein:

5 Rp is selected from alkyl, alkoxy, halogen, hydroxy, and trifluoromethyl;

n is an integer from ¢ to 4;
Ry’ is selected from hydrogen and alkyl,
R, is selected from:
R4,
10 -Y-Ry,
-X-Rs,
-X-N(Rg)-Y-Rs,
-X-CR3-N(R¢)-Ry4, and
-X-O-Ry;
15 or Ry’ and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from:
{CH,},
_N/ \A —N—CR, —N— S0,
ety (g Cr/

Ry is selected from:
-hydrogen,
20 -alkyl,
-atkenyl,
-aryl,
-heteroaryl,
-alkylene-Z-alkyl,
25 -alkylene-Z-aryl,
-alkylene-Z- alkenyl, and
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140 Rs is C2a alkylene; RO is selected from hydrogen, al kyl, and

aryl al kylenyl, or RO and R4 together with the nitrogen atomto which RO is
bonded can join to formthe group / (CH2)a_ -NA (CH2)b 5 Ais selected
from-CHR6-, -0-, -N(R6)-, -N(Y-R4)-, and -N(X-N(R6)-Y-R4)-; X is C2.20

al kylene; Y is selected from-CR7-, -SQ2-, -S2-N(R6)-, and -CR7-N(R9)-; Z
is selected from-0- and -S(0Oo0-2-; a and b are independently integers from
1to4 with the proviso that when Ais 10 -0-, -N(R6)-, -N(Y-R4)-, or

- N(X- N(R6) - Y- R4) - theﬂaﬂ'ﬁmdlk&y&iﬁﬁsﬁtﬁté&@%ﬁaﬂhbﬁé shiRtiRens slecfl @M2 to 4, and
pharmaceutically acceptable_salts thereof. 25. The conpound or salt
according to claim 24 wher &% R1 is selected from - R4, 15 -Y-R4, and
-X-N(R6) -Y-R4 wherein Y is_j fogds,, -SO2-, or -CRS N(R9)-. 26. The conpound or
salt according to claim25 whéréin RL i s selected from the group consisting
of hydrogen, alkyl, al kenyI'N(Ra)ﬂ,yI al kyl enyl, aryl al kenyl enyl ,

het er oar ¥l al kyl enyI het er@ar: @%kenyl enyI am noal kyl enyl ,

al koxyal Kyl enyl , acyl 20 a f onyl am noal kyl enyl ,

aryl sul fonyl am noal kyI enyl ;SG¥@Rk)am nocar bonyl, aryl am nocar bonyl ,

(aryl al kyl enyl ) am noal kyl er_‘g@@_ﬁgg ar X}Io\’gm nocar bonyl am noal kyl enyl . 27. The
conpound or salt according i erein Rl is selected from hydrogen,

25 isopropyl, butyl, cycl oké®yF SObengylkyl, ci nnanyl, and - CH2CH2CH2- NHRi 3,

wherein R13 is selected fFF&Bé tgﬁé}ﬁs“' fonyl, phenyl sul fonyl, benzyl, and
phenyl am nocar bonyl. 28. T g:ri? or salt according to claim24 wherein

Rl' is hydrogen. 141 29. Td® ,or salt according to claim24 wherein
R2A is selected from hydro en aﬁ kyI "and al koxyal kyl enyl . 30. The conpound
or salt according to clainr wherein R2A is selected from 5 hydr ogen,
butyl, nethoxyethyl, and etgmxyrret hyl. 31. The conpound or salt according to
cIa|m24 wherein n is O.

-heteroaryl,

-heterocyclyl,
15 -C(O)-aryl, and
-C(O)-heteroaryl;

Ry is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl groups
can be unsubstituted or substituted by one or more substituents independently selected

20 from alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano,
carboxy, formyl, aryl, aryloxy, arylalkoxy, heteroaryl, heteroaryloxy, heteroarylalkoxy,
heterocyelyl, heterocyclylalkylenyl, amino, alkylamino, (arylalkyleny{)amino,
dialkylamino, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, oxo, with the
proviso that when Ry is a substituted alkyl group and the substituent contains a hetero

25 atom which bonds directly to the alkyl group then the alkyl group contains at least two
carbons between the substituent and the nitrogen atom to which R; is bonded;

R; is selected from:
(CH,),
/ \ —N—CR, —N—S§0,

\ (CHZ)b / L RB, ( RB/

’ , and ;
Ry is selected from hydrogen, alkyl, and arylalicylenyl;
30 R» is selected from =0 and =S;
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32. A conpound of the Formula (I11-1): 10 NH2 \>-R, i '\ R IRAIn R"' Il-1
wherein: 15 each RA is independently selected fromthe group consisting of:
hal ogen, hydroxy, alkyl, alkenyl, 20 hal oal kyl, al koxy, alkylthio,
-NH2, -NH(alkyl), and 25 -N(alkyl)2i nis an integer fromO to 4; Rl' is
selected fromthe group consisting of hydrogen and alkyl; Rl is selected
fromthe group consisting of: 142 -R4, -Y-R4, -X-RS, -X-N(R6)-Y-R4, 5
-X-C(R7)-N(R6)-R4, and -X-0-84; or R' and R together with the nitrogen
atomto which thepgiiCe;dloehed can join to forma group selected fromthe
group consisting ﬁ; is selected from hydrogen, alkyl, and arylalkylenyl, or Ry and Ry together with

the nitrogen atom to which Ry is bonded can join to form the group

5 A is selected from -CHRg-, -O-, -N(R¢)-, -N(Y-Ry)-, and -N(X-N(R¢)-Y-R4)-;
X is Cy.g0 alkylene;
Y is selected from -CR7-, -80;-, -SO2-N{R¢}-, and -CR7-N(Rg)-;
Z is selected from -O- and -S(O)o2-;
a and b are independently integers from 1 to 4 with the proviso that when A is
10 -O-, -N(Rq)-, -N(Y-Rq)-, or -N(X-N(Rs)-Y-Rs)- then a and b are independently integers
from 2 to 4;

and pharmaceutically acceptable salts thereof.

25.  The compound or salt according to claim 24 wherein R; is selected from -Ry,
15 -Y-R4, and -X-N(R¢)-Y-Rs wherein Y is -CR7-, -80;-, or -CR7-N(Rg)-.

26.  The compound or salt according to claim 25 wherein R is selected from the group
consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
heteroarylalkenylenyl, aminoalkylenyl, alkoxyalkylenyl, acyl,

20 alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkylenyl, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, and

arylaminocarbonylaminoallcylenyl.
27.  The compound or salt according to claim 26 wherein R, is selected from hydrogen,
25 isopropyl, butyl, cyclohexyl, benzyl, cinnamyl, and ~CH>CH,CH;-NHR,3, wherein R; is

selected from methanesulfonyl, phenylsulfonyl, benzyl, and phenylaminocarbonyl.

28.  The compound or salt according to claim 24 wherein R, is hydrogen.
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/ (CH2)a -NA-NCR7 -NNSO2 (CHZ)b _ CRe, and Re 10 R2 is selected from
the group consisting of -hydrogen, -alkyl, -alkenyl, -aryl, 15
-heteroaryl, -heterocyclyl, -alkylene-Z-alkyl, -alkylene-zZ-aryl,
--al kyl ene- Z- al kenyl, and 20 -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of. -OH, -hal ogen,
-N(R6)2, 25 -C(R7)-N(Rb)2, -S(0)2-N(R6)2, -N(R6)-C(R7)-Cl.10 alkyl,
-N(R6)-S(0)2-Ci ao alkyl, -C(O-G.io alkyl, 30 -C(0)-OCG-io alkyl, 143
-N3, -aryl, 9- he’t‘l?erdaﬁ‘lbbﬂnd or sdﬂ%‘:&?d?&@’tﬁ |0M1m 25wheg19{2,@i§ ¥dloctedHdm

- O - heteroar R4 1s selected fromthe group consisting of hydrogen,
al kyl , aIkenyvlvﬁmkﬁhﬂMMdaﬁﬁnmmubméroaryl and heterocyclyl wherein the
aIkyI, al kenyl , al kynyl, aryl, heteroaryl, and

30. The compound or salt according to claim 29 wherein R4 is selected from

L]

hydrogen, butyl, methoxyethyl, and ethoxymethyl.

31.  The compound or salt according to claim 24 wherein n is 0.

32. A compound of the Formula (II-1):
10

where_in:
15 each R4 is independently selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
20 haloalkyl,
alkoxy,
alkylthio,
-NH,
-NH(alkyl), and
25 -N(alkyl);
1 is an jnteger from 0 to 4;
R/' is selected from the group consisting of hydrogen and alkyl,
R is selected from the group consisting of:
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‘heterocyclyl groups can be unsubstituted or substituted by one or nore
substituents 10 i ndependently selected fromthe group consisting of alkyl,
~al koxy, hal oal kyl, hal oal koxy, hal ogen, nitro, hydroxy, nercapto, cyano,
~carboxy, fornyl, aryl, aryloxy, arylal koxy, heteroaryl, heteroaryl oxy,

het er oaryl al koxy, heterocyclyl, heterocyclylal kylenyl, am no, alkylam no,
(aryl al kyl enyl )am no, dial kyl am no, and in the case of al kyl, alkenyl,

al kynyl, and heterocyclyl, oxo, with the proviso that when R4 is a
substituted al kyl groug,and the 15 substituent contains a hetero atom which
bonds directly to the alkyl group then the alkyl group contains at |east
two carbons between th&Bubstituent and the nitrogen atomto which R is
bonded; R5 is selectedxﬁ§ n1the group consisting of: / (CH2)0 -N A -NCR7
I N-SO2 (CHA Re , and 20 each is independently selected fromthe
group consisting of hyBH@@th4h4kyl and aryl al kyl enyl; each R7 is

i ndependgnt |y sel ect ed roup consisting of =0 and =S, Rsis C2.7
al kyl eneg A is select et)j‘fd;@? @@e gf'gll(t)aup consi sting of -CH( R6) -0-, -N(R6)-,
-N(Y-R4)-, and 25 - N(-X-(N(R%) Y-R4)-; X is C2-20 al kyl ene; i s sel ect ed

from the oroup CoRsk oLl Shus ke o 51”}”&%“4‘}?8%?%{?&0{9% SRR o)

hydr ogen, al Iﬁyﬂmag-ﬂﬂbﬁreyﬂcmﬁ-kmlt}wdmpcmﬂsmgfmd R4 together with the nitrogen
atomto which 30 RO is bon %ﬁi can join to formthe group 144 (CH2), -NA
(CH2)b Z is selected frmﬁ‘t B oup consisting of -0- and -8(0)o-2-; and a
and b are independent!| y-Nntegers & rom¥ 14 WI TRE: provi so that when Ais
-0-, -N(R6)-, -N(Y-R4)- \QI(CHI}J(}/N( R6) * ¥.'R4) - d and b are independently
integers 5 from 2to 4 or a phar maceut | cal4“§’ accept abl e salt thereof.

10 R, is selected from the group consisting of:
-hydrogen,
-alkyl,
-alkenyl,
-aryl,
15 -heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
20 -alkyl or alkeny! substituted by one or more substituents selected from the
group consisting of:
-OH,
-halogen,
-N(Rs)2,
25 -C(R7)-N(Re)z,
-5(0)2-N(Re)>,
-NRg)-CR7)}-Ci.10 alkyl,
-N(Rg)-8(0),-Ci.10 alkyl,
-C(0)-C.10 alkyl,
30 -C(0)-0-Cy.0 alkyl,
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33. The conpound or salt according to claim32 wherein R, is selected from
the group consisting of -R4, -Y-R4, and -X-N(R6)-Y-R4 wherein Y is -C(R7)-,
-5(0)2-, O 10 -C(R7)-N(R9)-. 34. The compound or salt according to claim 33
wherein R, is selected fromthe group consisting of hydrogen, alkyl,

al kenyl, aryl al kyl enyl, aryl al kenyl enyl, heteroaryl al kyl enyl ,

het er oaryl al kenyl enyl , am noal kyl enyl , al koxyal kyl eny), acyl, 15

al kyl sul f onyl am noal kyl enyl , aryl sul f onyl am noal kyl enyl , al kyl am nocar bonyl ,
aryl am nocar bonyl , (arylalhﬁlenyl)anlnoalkernyI and
arylanlnocarbonylanlnoalkernyI 35. The conpound or salt according to claim
33 wherein R is selected ﬁﬂ6n1the group 20 consisting of hydrogen, alkyl,

al kenyl , aryl al kyl enyl , arxké*éSPylenyl het er oaryl al kyl enyl ,

het er oaryl al kenyl enyl , amni noal kyl’enyl , al koxyal kyl enyl , acyl,

al kyl sul fonyl am noal kyl enyshetescydidul f onyl ami noal kyl enyl , al kyl am nocar bonyl ,
arylaningcarbonyl, (arylalgﬁgﬁq&b %p1noalkylenyl

het er ocytl yl car bonyl am noal g and arylanlnocarbonylanlnoalkernyI 25
36. The conpound or salt ammﬂ%ﬁwmpWKJCIaln134 wherein R is selected from

the gro consi s of net.h sS,0pr o tyl rreth | propyl,
e B o ot Ry BaiSHea R S8 Srtistne of et alk, aRenyl Pl T, ' PT OPY
furan-2-yl m%@%}omﬁlﬁﬂhwmrm akyl amk&yleamyn?l Bryl, %ct&@bﬁpﬁlﬁﬂ fromthe

group consi sting of met haneswf % )suffony 30 benzyl, and

phenyl ami noc &FI6ERYALY] B10uBs a1 be rgeb E‘Wﬂ@ﬂﬂ’&“ﬁ‘l‘w%w qrie SR WO FFIHIVENS ¢l ai m 35
wherei nyR, i Rl ¥R hyl ,

i soprom}P{, bﬁ“‘ﬁ nﬂ&klgg%]%éapropyf Q’%Qﬁe]%br‘]’? %rah]nﬂk&%eﬂaﬁg?(@gﬁ}? cyel ohexyl ,
benzyl, 3- phenlygqmr tipyg, hydroky: meroapto, cymawlmxy,lfmmwhwyl agihakySarylkeXOH2 CH2- NHRI 3,

wherein R13 ngeAghPhEdad LA OR,GLRNE, FAOBLALI MRl IER AN SO

phenyl sul f on arbonyl and
phenyl am nocalidglamyro, (aa&lkdemgl)mmnqndlmqlaoﬁnosaidtm &heccmedf skl aiceayipallgn3 wher ei n

e cach i nABLPRRFORYL ar gt BRRBv S0 el Wity Erbitnds] ROETORR A2 wher ef n
R and Rs' | Qubstitubntbortiihg d1eteds Aot which béAde Hirectly to the alkyl group then the alky]
group contains at least two carbons between the substituent and the nitrogen atom to
which R, is bonded;
Rs is selected from the group consisting of:

_N/ o \A —N-—CR, —N—80,
N, Cr/ and (g7 ;
20 each Ry is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;

each R; is independently selected from the group consisting of =0 and =S§;
Rg is Cy.7 alkylene;
A is selected from the group consisting of ~-CH(Rg)-, -0-, ~N(Rg)-, -N(Y-Ry4)-, and
25 -NX-NRg)»-Y-Ra};
X is Cyz0 alkylene;
Y is selected from the group consisting of -C(R;)-, -C(R7)-O-, -S(0);-,
-$(0)2-N(Re)-, and -C(R7)-N(Rg)-; wherein Ry is selected from the group consisting of
hydrogen, alky), and arylalkylenyl; or Rg and R4 together with the nitrogen atom to which
30 Rs is bonded can join to form the group
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-NA (CH2)e / 15 41. The compound or salt according to claim 32 wherein R2
is selected fromthe group consisting of hydrogen, alkyl, and

~al koxyal kyl enyl . 42. The compound or salt according to claim4l wherein R2
"is selected fromthe group 20 consisting of hydrogen, butyl,

2- met hoxyet hyl , and et hoxynmethyl. 43. The conpound or salt according to
claim4l wherein R2 is selected fromthe group consisting of hydrogen,

met hyl , propyl, butyl, 2-nmethoxyethyl, and ethoxynethyl. 25 44. The conpound
or salt accordlng to clg/wﬂsﬂg erein nis 0. 45. A pharnaceuti cal

conposi tion conprising_gjtherapeyfically effective anmount of a compound or
salt of claiml and a ph naceutlcally acceptable carrier. 146 46, A
pharmaceuti cal conpositio dﬂﬁ/|5|ng a therapeutically effective anmount of
a compound or salt of claim113 an har maceutically acceptable carrier.
47. A pharmaceut i.éa Se@@ﬁ%@%ﬁh‘*cﬁ@“@&ﬁ?ﬁ‘ﬁ%&ﬁgoaa dh¥Qped cal |y effective
amount of a_ 5 CORRRte %ep%aaehu,oﬁn g&@ﬁm% 29lh ﬁc@%ﬁs%@ﬂﬂéncﬁisl y

acceptable carrier. har neceut cal osition conprising a

t her apeut i cal-Oy -Eﬁsbcﬁw&hmdﬂﬁ DR Y- %ﬁtﬁﬂ@r&dd bnresmependtntl&ImﬁEﬁSBZ and a
phar macegltl cqilowz%g‘cept able carrier. 10 49. Use of a conpound according to
any one of clains 1] 13, 24, and 32 for preparing a nedicanent for inducing
cyt oki ne bi ogyaphesacsuticailynacepuabivedalt thafdof. Use of a conpound according to any
one of clainms 1, 13, 24, and 32 for preparing a nedicanent for treating a
viral disease in an animal. 15 Si. Use of a conpound according to any one of

claims 1, 13,3324, TR\ sdmpduridr sarwaeaﬁdmm clain BRAh&ERRN s stledted FedRihe ﬁ)u?
neopl asti c di sease |n an_ ani TTB ound of the_ Formul a ): N N~--

RZ N NH2 Sensisipg of By Y-Ryrd) eXIN(Rs)'YAREW erein Y is -C(Ry)-, -S(O)z-, or
10 -C(R7)-N(Rg)-.

34.  The compound or salt according to claim 33 wherein R; is selected from the group
consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
heteroarylalkenylenyl, aminoalkylenyl, alkoxyalkylenyl, acyl,

15 alkylsulfonylaminoalkylenyl, arylsuifonylaminoalkylenyl, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, and

arylaminocarbonylaminoalkylenyl.

35.  The compound or salt according to claim 33 wherein R, is selected from the group
20 consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
heteroarylalkenylenyl, aminoalkylenyl, alkoxyalkylenyl, acyl,
alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkyleny!, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl}aminoalkylenyl, heterocyclylcarbonylaminoalkylenyl,

and arylaminocarbonylaminoalkylenyl.

25
36.  The compound or salt according to claim 34 wherein R, is selected from the group
consisting of hydrogen, methyl, isopropyl, butyl, 2-methylpropyl, 1-ethylpropyl, 3-
methylbuty!, cyclohexyl, benzyl, cinnamyl, furan-2-ylmethyl, and ~-CH;CH,;CH,-NHR;3,
wherein Ry, is selected from the group consisting of methanesulfonyl, phenylsulfonyl,

30 benzyl, and phenylaminocarbonyl.
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;each RB is independently selected fromthe group consisting of alkyl,

al koxy, 25 hal ogen, hydroxy, and trifluoronethyl; nis an integer fromO to
4; R2 is selected fromthe group consisting of: 147 -hydrogen, -alkyl,

-al kenyl, -aryl, 5 -heteroaryl, -heterocyclyl, -alkylene-zZ-alkyl,

-al kyl ene-Z-aryl, -alkyl ene-Z-al kenyl, and 10 -al kyl or al kenyl substituted
by one or nore substituents selected fromthe group consisting of -OCH,

-hal ogen, -N(R6)2, 15 -C(R7)-N(R6)2, -S(0)2-N(R6)2, -N(R6)-C(R7)-Ci-io

al kyl, -N(R6)- S(O2-C,-,0 alkyl, -C(O-Clio alkyl, 20 C(O) O Clao al kyl,
-N3, -aryl, -heteroaryl, -heterocyclé 25 -C(O-ary
- (O - heter oa7y| ThesgmRotnd of saltja &laim @SE@r@@Rea wk%ftwrethgg@mp

consi sting 0_ oﬁl)éﬂﬁ&&%?dro@énk%kthy], RafoR, vhig, K¥leBRWropyl, 1-ethylpropyl, 3-
methylbutyl, cyclohexyl, benzyl, 3-phenylpropyl, cinnamyl, furan-2-ylmethyl, and

5 ~CH,CH,CH;-NHR 5, wherein R is selected from the group consisting of
methanesulfonyl, phenylsulfonyl, benzyl, isopropylaminocarbonyl, morpholine-4-

carbonyl, and phenylaminocarbonyl.

38.  The compound or salt according to claim 32 wherein R, is hydrogen.

10
39.  The compound or salt of claim 32 wherein R; and R,' are each independently alkyl.
40.  The compound or salt of claim 32 wherein R; and R,' join to form the group:
/ (CHZ),\
\(CH2)I: /
15

41,  The compound or salt according to claim 32 wherein R, is selected from the group

congisting of hydrogen, alkyl, and alkoxyalkylenyl.

42,  The compound or salt according to claim 41 wherein R; is selected from the group

20 consisting of hydrogen, buty], 2-methoxyethyl, and ethoxymethyl.

43,  The compound or salt according to claim 41 wherein R; is selected from the group

consisting of hydrogen, methyl, propyl, butyl, 2-methoxyethyl, and ethoxymethyl.

25 44,  The compound or salt according to claim 32 wherein n is 0.

45. A pharmaceutical composition comprising a therapeutically effective amount of a

compound or salt of claim 1 and a pharmaceutically acceptable carrier,
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R7 is selected fromthe group consisting of =0 and =S; and 30 Z is selected
fromthe group consisting of -0- and -S(0Oo0.2-; or a pharmaceutically
acceptabl e salt thereof. 148 53. A conpound of the Fornula (1X): N ~RZ 11 N
N (Ra)ft R \ R DC 5 wherein: each Ra is independently selected from

t he group consisting of alkyl, al koxy, halogen, hydroxy, and
trifluoronmethyl; nis an integer from0O to 4; Rl' is hydrogen or alkyl; 10
Rl is selected fromthe group consisting of: -R4, -Y-R4, -X-RS,

- X-N(R6) - Y- Riye 15 o-afdabiiic Vd}: &?ﬁﬁ({ﬂﬁé@ c@&gisig%ﬁgmggﬁ%calﬁref@tpe %ﬁglmltqof 4 oget her

with the nltrogen tomto can jorn orma group
sel ect ed fr omotpeungoosalt of olaisi kXt dnd g pbdrmadeutfc@ipicatptablddakieN- CR7 -N-SO2  (CH2) b
R8' / and 20 R2 is selected fromthe group consisting of -hydrogen,
-al kyl, -alkenyl, -aryl, 25 -heteroaryl,

47. A pharmaceutical composition comprising a therapeutically effective amount of a

5 compound or salt of claim 24 and a pharmaceutically acceptable carrier.

48. A pharmaceutical composition comprising a therapeutically effective amount of a

compound or salt of claim 32 and a pharmaceutically acceptable carrier.

10 49.  Use of a compound according to any one of claims 1, 13, 24, and 32 for preparing

a medicament for inducing cytokine biosynthesis in an animal.

50.  Use of a compound according to any one of claims 1, 13, 24, and 32 for preparing

a medicament for treating a viral disease in an animal.

15

51, Use of a compound according to any one of claims 1, 13, 24, and 32 for preparing

a medicament for treating a neoplastic disease in an animal.

52. A compound of the Formula (VII):

NN
| P I:l>— R,
NH,
20 Rl
VII

wherein:
each Ry is independently selected from the group consisting of alkyl, alkoxy,
25 halogen, hydroxy, and trifluoromethyl;
n is an integer from 0 to 4;

R; is selected from the group consisting of:
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-heterocyclyl, -alkylene-Z-alkyl, 149 -al kyl ene-Z-aryl,
- al kyl ene- Z- al kenyl , and -al kyl or al kenyl substituted by one or nore

substituents selected fromthe group consisting of. 5 -0OH, -hal ogen,
-N(R6)2, -C(R7)-N(R6)2, -S(O2-N(R6)2, 10 -N(R6)-C(R7)-Cl-io alkyl,
-N(R6)- S(O2-Cl-io alkyl, -CO-C-io alkyl, -C(O-OC-io alkyl, -N3,
15 -aryl, -heteroaryl, -heterocyclyl, -C(O-aryl, and -C(O) -heteroaryt;

20 R4 is selected fromthe group consisting of hydrogen, alkyl, alkenyl,
al kynyl, aryl, hetero r%l:gc and heterocyclyl wherein the al kyl, alkenyl,
al kynyl, aryl, het eroaXI %%nd  het erocyclyl groups can be unsubstituted or
substituted by one or -aMyle substituents independently selected fromthe
group consisting of alkyl,  al koxy, hal oal kyl, hal oal koxy, hal ogen, nitro,
hydroxy, mercapto, cyaAB®™earboxy, fornmyl, aryl, aryloxy, arylal koxy, 25
heteroaryl, heteroarylgxy, heteroarylal koxy, heterocyclyl,
het erocycl yl al kyl enyl, am no, al kyl am no, (aryl al kyl enyl)am no,
di al kyl afi no, and in theereagle of al kyl, alkenyl, allcynyl, and
heterocyclyl, oxo, witpeth&Rioviso that when R4 is a substituted alkyl
group and the substituent contains a hetero atom which bonds directly to
the al kyl group then t-hlylsaeZ-lkylgr oup contains at |east two carbons between
t he substituent and thglkﬂierger_f_ggp atomto 30 which Rl is bonded;
-alkylene-Z-alkenyl, and
10 -alkyl or alkenyl substituted by one or more substituents selected from the
group consisting oft
-OH,
-halogen,
-N(Rs)z,
15 -C(R7)-N(Re)a,
-8(0)2-N(Re)>,
-N(R¢)-C(R7)}-Ci.10 alkyl,
-N(Rs)- 5(0)z-Cy-10 alkyl,
-C(0)-Cy.10 alkyl,
20 -C(O)-O-Ci.m 8“(}'1,
‘N3,
-aryl,
-heteroaryl,
-heterocyclyl,
25 -C(0)-aryl, and
-C(O)-heteroaryl;
each Ry is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
R; is selected from the group consisting of =O and =§; and
30 Z is selected from the group consisting of -O- and -S(0)o.2-;

or a pharmaceutically acceptable salt thereof.
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R5 is selected fromthe group consisting of 150 (CH2), -N A -N-CR7 -IN SO2
(CH?)b Y CRai , and Ra/ each R6 is independently selected fromthe group
consi sting of hydrogen, alkyl, and arylalkylenyl; each R7 is independently
selected fromthe group consisting of =0 and =S; 5 Ra is C2_7 al kylene; A
is selected fromthe group consisting of -CH(R6)-, -0-, -N(R6)-, -N(Y-R4)-,
and -N(X-N(R6)-Y-R4)-; Xis C2.20 alkylene; Y is selected fromthe group
consisting of -C(Ri)-, -C(R7)-0-, -S(O2-, 10 -S(0)2-N(R6)-, and

- C(Ri') - N(R9) -53. Whar 3inBodRQ of the F6infgd @%): f r om t he group consi sting of

hydr ogen, al kyl, and aryl al kyl enyl; or RO and R4 together with the nitrogen
atomto which R9 is bonded can join to formthe group / (CH2)a . -NA
(CH2)b J , Zis selected fromthe gra ﬁonsisting of -0- and -S(0)0.2-;
and 15 a and b are independently int&jers i to 4 with the proviso that
when Ais -0-, -N(R6)-, -N(Y-R4)-, ZNpX- NCR6) - Y-R4) - then a and b are

i ndependently integers from2 to 4 anphar maceutical ly acceptabl e salt
thereof. 20 54. A conpound of the £0 mJI/e}\@g(): O + N' Ra i NCR (Ra)n
la x wherein: Reh R

X
5 wherein:
each Rg is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
n is an integer from @ to 4;
R,' is hydrogen or alkyl;
10 R, is selected from the group consisting of:
Ry,
-Y-Rs,
-X-Rs,
-X-N(Re}-Y-Ra,
15 -X-C(R7)-N(R¢)-Rs, and
-X-0-Ry;
or Ry’ and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:
(CH,),
‘—‘N/ \A —N—CR, —N— 80,

NeHp S SR/ Cry/

, , and ;

20 R; is selected from the group consisting of:

-hydrogen,

-alkyl,

-alkenyl,

«aryl,
25 -heteroaryl,

-heterocyclyl,

-alkylene-Z-alkyl,
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each RB is independently selected fromthe group consisting of alkyl,

al koxy, 25 hal ogen, hydroxy, and trifluoronethyl; 151 n is an integer from
O0to 4; Rl' is hydrogen or alkyl; R g is selected fromthe group consisting
of -Ras, 5 -Y-R48, -X-Rs, -X-N(R6)-Y-Rae, -X-C(R7)-N(R6)-R4s, and
-X-0-Ras; 10 or RI' and R s together with the nitrogen atomto which they
are bonded can join to forma group selected fromthe group consisting of /
(CH2)e -NA-NCR7 -NNSO2 (CH2)6 / CRe, and Re R2" is selected fromthe

group consisting of - hylgﬂgﬁ%a ryl 15 -al kyl, -alkenyl, -aryl,
-al kyl ene-Z"-al kyl, -alkyl ene- %I 20 - al kyl ene-Z"- al kenyl and - al kyl
or al kenyl substitut edalbﬂeft?r%allﬁ"ﬂrﬂﬂ substituents selected fromthe group

t f -OH, N( R6) 2,
?ﬁ?SRIG )5 'C?gm;) G a0 al k %\kﬁ%?ﬂkcny?ébst%t%ne ol th & batitRbhk LselectePh G o™ R6)

group consisting of:

5 -OH,
-halogen,
-N(R¢)2,
-C(R7)-N(Rg)z,
-8(0):-N(Rg)s,

10 -N(Rg)-C(R7)-Ci.10 alkyl,
-N{Rg)- 5(0)2-Cy.10 alkyl,
-C(0)-Cy.10 alkyl,
-C(0)-0-Ci.10 alkyl,
-N3,

15 -aryl,

-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(0)-heteroaryl;

20 R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkaxy,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,

25 heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry is a substituted alky! group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nin‘ogén atom to

30 which R; is bonded;

Rs is selected from the group consisting of
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-N(R6)- S(0)2-C1.10 alkyl, 30 -C(0)-Cl _1o alkyl, 152 -C(O-0OC, -10 al kyl,
"-N31 -aryl, -heterocycliyl, and 5 -C(O-aryl: R4a is selected fromthe
group consi sting of hydrogen al kyl , al kenyl, al kynyl, aryl, and
-heterocyclyl wherein the alkyl, alkenyl, aIkynyI, aryl, and heterocyclyl
groups can be unsubstituted or substituted by one or nore substituents

i ndependently selected fromthe group consisting of alkyl, alkoxy,
hal oal kyl , hal oal koxy, hal ogen, nitro, hydroxy, cyano, 10 carboxy, fornyl,
aryl, aryloxy, arylal koxy,-{aperocyclyl, heterocyclyl al kyl enyl, am no,

al kyl am no, (aryl al kyl enyl)am no) dL@LthanlnoTNzuybl n the case of al kyl,

al kenyl , al kynyl, and Hg;érocycl |, oxg wth (he,prOV|so that when R4a is
a substituted al kyl group™~dRtit tltgﬁpt cBntalns a hetero atom which
bonds directly to the alk group then the al kyl group contains at |east
two carbons bet weeagh Rhsim%mrﬂemluemct@rfwmmgmun voogjstimgaf bydragen, alkybhi ch Rl is
bonded; R5 is ﬁmggﬁgg fronlthe group consisting of (CH2)a-,,, -NA-NCR7
- N SQ2 (CH2)b RB/ each R6 is independently selected fromthe group
consi sting of hydeangﬁms iwdepgnidently aelebtalrfickrathé gloepgdnsistiig o€ a0 andRFS;i S

independ ntly selﬁ‘3 ?g ] m t he group consisting of =0 and =S; R3 is C2-7
alkylene Ais sefelfea® 9 t he group consisting of -CH(R6)-, -0-, -N(R6)-
-N(Y-R4) -, and - Nigseicsd Fron tk4rotp andlsﬁ af—@H(lﬁb l(-)d e-MRs)QEN( -R.ﬁ- S:ﬁi ect ed
fromthe grou consisting of -C(R7)-, R7)-O (0)2-, -S(0O 2-N(R6)-

and - C(R7)- N Na“ﬁ%ﬂ%hh1 RO is selected fron1the group consi sting of
hydrogen, al kyl agdqs@fyh®jikyt enyl, or RO and R4 together with the nitrogen

atomto which R9 is onded can 0|ntoformthe r ou
Y is selected from the group consisting of ~-C(R7)-, -C(R7)-0O-, -S(0):-,

10 -5{0)2-N(R¢)-, and -C(R7)-N(Rs)-; wherein Ry is selected from the group consisting 61
hydrogen, altkyl, and arylalkylenyl; or R and Ry together with the nitrogen atom to which

Ro is bonded can join to form the group

Z is selected from the group consisting of -O- and -S(0)g.2-; and
15 a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(Rg)-, -N{Y-Ry)-, ar -N(X-N(R¢)-Y-R4)- then a and b are independently integers
from 2to 4;

or a pharmaceutically acceptable salt thereof.

20 54. A compound of the Formula (X):

wherein:
each Rp is independently selected from the group consisting of alkyl, alkoxy,
25 halogen, hydroxy, and trifluoromethyl;
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153 / (CH2)5- -N A\(CH2)c Z" is selected fromthe group consisting of -0-
‘and -S(0)2-; and a and b are independently integers from1l to 4 with the
~proviso that when Ais -0-, -N(R6)-, -N(Y-R4)-, or -N(X-N(R6)-Y-R4)- then a
-and b are independently integers 5 from2 to 4; or a pharnmaceutically
acceptable salt thereof. 55. A conpound of the Formula (XLII): N1 ~ R2 N
(Ri NNH2 O 10 XLIl wherein: Ris selected fromthe group consisting of
al kyl, al kenyl, al koxy, halogen, fluoroalkyl, hydroxy, amno, alkylam no,

and’ di al kyl am no; i's selected fromthe group consisting of
- hydr ogen, -al kyl, njfssan '1’%%9%?] 0'?%6 -aryl, -heteroaryl, -heterocyclyl,

-al kyl ene- Z- al kyl R| 1sla4qugbremrell]®l aryl, 25 -al kyl ene- Z al kenyl, and 154 -al kyl

g(r)n(;l: Ete%)g ;Ejbstl lﬂ,tlsegelet%%d%@r%tf?e grgl}farc%n&s lggsgf:t uents selected fromthe group

-X-N(Rg)-Y -Rua,
-X-C(R7)}N(Re¢)-Raa, and
-X~0-Ras;
10 or R{" and R}, together with the nitrogen atom to which they are bonded can join to
form a group selected from the group consisting of:

(CHy),
/ \ —N—CR, —N— S0,

\ (CH), / ( R, ( Ry’

, and ;
Rz, i8 selected from the group consisting of:
-hydrogen,
15 -alkyl,
-alkenyl,
-aryl,
-alkylene-Z"-alkyl,
-alkylene-Z"-aryl,
20 -alkylene-Z"- alkenyl, and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH,
-halogen,
25 -NRe)2,
-C(R7)-NRe)2,
-§(0)2-N(Re)2,
-NRg)-C(R7)-C).10 alkyl,
-N(Rs)- 8(0)-Ci.10 alkyl,
30 -C(0)-C,.0 alkyl,

152



-OH, -halogen, 5 -N(R6)2, -C(R7)-N(R6)2, -S(O2-N(R6)2, -N(R6)-C(R7)-d.

o alkyl, -N(R6)- S(0)2-C-10 alkyl, 10 -C(O-q.10 alkyl, -C(O-0-C-,0
al kyl, -N3, -aryl, -heteroaryl, 15 -heterocyclyl, -C(O-aryl, and
-C(O-heteroaryl; each R6 is independently selected fromthe group

consi sting of hydrogen, alkyl, and arylal kylenyl; 20 Rr is selected fromthe
group consisting of =0 and =S; and Z is selected fromthe group consisting

of -0- and -S(0Oo0-z-; or a pharnaceutically accept able salt thereof. 56. A
compound of the Forrrula(XL(;(bg_lm N ~-RR N(Ri N ORR XLIII
wherein: 155 R is selected m fhe group consisting of alkyl, alkenyl,

al koxy, hal ogen, fluoroal K, hydroxy, amino, alkylamn no, and di al kyl am no;
li sOor1; -aryl,
-heterocyclyl, and
5 -C(O)-aryl;

Ry, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, and heterocycly! groups can be
unsubstituted or substituted by one or more substituents independently selected from the
group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, cyano,

10 carboxy, formyl, aryl, aryloxy, arylalkoxy, heterocyclyl, heterocyclylatkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry, is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to

15 which R; is bonded;

Rs is selected from the group consisting of

(CHy),

._N/ \A ~(—0R7 —N— 80,
/ J

Ny SR e SR

each Rg is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
20 each Ry is independently selected from the group consisting of =0 and =§;
Ry is Co7alkylene;
A is selected from the group consisting of -CH(Rg)-, -O-, -N(Rg)-, -N(Y-R4)-, and
N(X-NRe)-Y-Ro)-;
X is Ca.20 alkylene;
25 Y is selected from the group consisting of -C(R3)-, -C(R7)-O-, -S(O)a-,
-8(0)2-N(R¢}-, and -C(R7)-N(Rg)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl and arylalkylenyl, or Rg and R4 together with the nitrogen atom to which

Rs is bonded can join to form the group
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Ri' is hydrogen or alkyl; 5 Rl is selected fromthe group consisting of:
-R4, -Y-R4, -X-Rs, -X-N(R6)-Y-R4, 10 -X-C(R7)-N(R6)-R4, and -X-OR4; or
Ri' and R together with the nitrogen atomto which they are bonded can join
to forma group selected fromthe group consisting of. / (CH2)s\ -NA
-NCR7 -NNSO2 (CHx)c Re and RB/ 15 R2 is selected fromthe group

consisting of -hydrogen, -alkyl, -alkenyl, -aryl, 20 -heteroaryl,
-heterocyclyl, -alkylene-zZ-alkyl, -alkylene-Z-aryl, -alkylene-Z-alkenyl,
and 25 -al kyl or al kenyl spjluted by one or nore substituents selected
fromthe group consisting of. &ga -hal ogen, -N(R6)2, 30 -C(R7)-N(R6) 2,
156 - S(0)2- N(R6) 2, -N(F%L—(C(R)/- o alkyl, -N(R6)- S(O2-C _,o alkyl,

CH,),

Z" is selected from the group consisting of -O- and -S(0),-; and
a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(Rg)-, -N(Y-Ry4)-, or -N(X-N(R¢)-Y-Ry)- then a and b are independently integers
5 from2to 4,

or a pharmaceutically acceptable salt thereof.

55. A compound of the Formula (XLII):

NN
| N\>_R2

2
®) A

@_/0

10 XL1

2

wherein:
R is selected from the group consisting of alkyl, alkenyl, alkoxy, halogen,
fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
15 lisOorl;
R; is selected from the group consisting of:
-hydrogen,
-alkyl,
-alkenyl,
20 -aryl,
-heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene-Z-aryl,
25 -alkylene-Z-alkenyl, and
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-C(O-d.,o0 alkyl, 5 -C(O-0dC _io alkyl, -N3, -aryl, -heteroaryl,
-heterocyclyl, 10 -C(O-aryl, and -C(O-heteroaryl; R4 is selected from
the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
and heterocyclyl wherein the al kyl, alkenyl, alkynyl, aryl, heteroaryl, and
het er ocycl yl groups can be unsubstituted or substituted by one or nore
substituents 15 i ndependently selected fromthe group consisting of alkyl,
al koxy, hal oal kyl, hal oal koxy, hal ogen, nitro, hydroxy, mercapto, cyano,

carboxy, fonnyl, aryl -alRY 16k QB iﬁx‘iﬂﬂt@kd(%e or B%%ﬁ&ﬁtwdts seltele@ hORAMHE OXY,

heteroarylalkoxy, het erocyclyl 7 heterocyclylal kyl enyl, am no, al kyl am no,
(aryl al kyl enyl ) am no, mwlcnwsanﬁn% and in the case of al kyl, al kenyl,

al kynyl, and heterocyclyl, with the proviso that when Rt is a
substituted al kyl group ané) he 20 substituent contains a hetero atom which
bonds directly to the al kythalpgenyp t hen the al kyl group contains at | east
two carbgns between the Su%{{kﬁ uent and the nitrogen atomto which R is
bonded; R5 is selected fro @ group consisting of / (CH2a\ -N A -N-CR7
-NSO2 (CH2)n Re and R6J ﬁﬁ is independently selected fromthe

group consi sting of hydrogerﬁq 3&@ and aryl al kyl enyl; each R7 is
i ndependently sel ected fror P}? )@)up consi sting of =0 and =S, Re is C2-7

PNV R and 307 NCX N i B s 020 alkyl ohel v 15 sel ect ed
fromthe group consisting o¥ ﬁaycxwa@yka) 0-, -S(O)Z-Y - S(0) 2- N(R6) -
and - C(Rg) - N(R9) -; mherein<ﬁ@»tﬁw§&&ected frontthe group consi sting of
-C(0)-0-Cyyp alkyl,
-N3,
-aryl,
<heteroaryl,
15 -heterocyclyl,
-C(O)-aryl, and
-C(Q)-heteroaryl;
each Rg is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
20 R; is selected from the group consisting of =0 and =S; and
Z is selected from the group consisting of -O- and -S(0)p.2-;

or a pharmaceutically acceptable salt thereof.

56. A compound of the Formula (XLIII):

25
NN
| N>_R2
R), !
/N
@40 R‘l' R1
XLIO

wherein:
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-hydrogen, al kyl, and aryl al kylenyl; or RO and R4 together with the nitrogen
"atomto which 5 R9 is bonded can join to formthe group (CHz),-~\ -NA
(CH2)e Z is selected fromthe group consisting of -0- and -S(0)0-2-; and a
-and b are independently integers froml to 4 with the proviso that when Ais
-0-, -N(R6)-, -N(Y-R4)-, or N(X-N(R6)-Y-R4)- then a and b are independently
integers 10 from2 to 4; or a pharmaceutically acceptable salt thereof.

158

R is selected from the group consisting of alkyl, alkenyl, alkoxy, halogen,
fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
lisOorl;
R;' is hydrogen or alkyl;
5 R, is selected from the group consisting of:
-Rs,
-Y-R4,
-X-Rs,
-X-NRe)-Y-Rq,
10 -X-C{R7)-N(Re)-R4, and

-X-0-Ry;

or Ry' and R, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:
(CH,),
_N/ \A —N—CR, —N— S0,

NS (CHY, ( Ry ( Ry’

s ,and :
15 R; is selected from the group consisting of:
-hydrogen,
-alkyt,
-alkenyl,
-aryl,
20 -heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene~-Z-aryl,
-alkylene-Z-alkenyl, and
25 -alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH,
-halogen,
-N(Re)2,
30 -C(R7)-N(Re)z,
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10

15

20

25

30

-5(0)2-N(Re),
-NRs)-C(R7)~C1.10 alkyl,
-NRs)- §(0)2-Ci.10 alkyl,
-C(0)-Cy.10 alkyl,
-C(0)-0-C.10 alky],

-N3,

-aryl,

-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, asyl,
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstituted or substituted by one or more substituents
independently selected from the group consisting of alkyl, alkoxy, halealkyl, haloalkoxy,
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy,
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
and heterocyclyl, oxo, with the proviso that when Ry is a substituted alkyl group and the
substituent contains a hetero atom which bonds directly to the alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to
which R, is bonded;

Rs is selected from the group consisting of
{CH,),
—N/ \A —N—CR, —N—S80,

N\ cHy, ( Ry’ ( Ry’

s , and ;
each Ry is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl;
each R, is independently selected from the group consisting of =0 and =S;
R; is Co7 alkylene;
A is selected from the group consisting of -CH(Rg)~, -O-, -N(R¢)~, -N(Y-R4)-, and
NE-NRY-Ri)
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X is Cpgp alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R1)-0-, -S(0).-,
-8(0)2-N(Rg)-, and -C(R7)-N(Ryg)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Rg and R4 together with the nitrogen atom to which
Ry is bonded can join to form the group

/ (CHZ)B\
—N A
\(CHz)|l /

Z is selected from the group consisting of -O- and -S(0).,-; and

a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(Reg}-, -N(Y-R4)-, or -N(X-N(Rg)-Y-Ry4)- then a and b are independently integers
from 2 to 4;

or a pharmaceutically acceptable salt thereof.
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