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WO 2004/ 080398 PCT/ US2004/ 006867 1- AM NO
1H 1 M DAZOQUI NOLI NES FI ELD OF THE I NVENTION 5 Thi s
WO pawe080398) rel ates to 1-am no 1H i m dazoqui nol PEIEUS2004/006867
conmpounds, pharnmaceuti cal conpositions containing
such conmpounds, internediates used in their
preparation, and the use of these conpounds as
i mmunonodul at ors. BACKGROUND OF THE | NVENTI ON 10 There
has been a major effort in recent years to find

conpounds that ng giﬁvﬁg IIEﬁDi Exanpl es
of such corrpounlds, | g av%ﬁ?%gﬁggq cyt oki ne

i nduci ng and i mmunonodul ati ng activity, are discl osed
by U S. Patent Nos. 4,689, 338; 4,929, 624; 5,266, 575;

5 268, 376: 5 352, 784: 5 : 153: 5 482 936:
5. 494, 916: 5, 756, ﬁﬁD@%ﬁ%%g&EiEﬁ 425;
6,331, 539: 6, 376, 669; 6, 451, 810; 6, 525, 064; 6, 541, 485;
15 Ehisayeption refateu lpaminod Fomeidezsgumglipe gompends,

pha%nggegltigég:bn@)bglgén%%ftai%ng gf‘}'chgc%#pogn@s? ?ntéﬁrgédiaé%s dused in their
pre@zlxtﬁﬁ@i, Q88 ’theBﬁé o@é&p&: tcﬁnpdmdf ﬁsain”(mm"foﬁngjcﬁisﬁoﬁsn t he
effort to find i nmunonodul ati ng conpounds, there is

still a critical scientific and nedical need for
addi tional conpounds that have an ability to nodul ate

aspects of the p RERERGERPOOS THERIVANgEONON Of
cyt oki ne biosynthesis 20 or other mechani sns. SUMVARY

OF ThifEe hhd/ET aGhajbt effert imweedd years foofind corhpeunds thahimedulate the
. 1-am no 1H.i m dazoguihol i ne cgonpaunds 25 nodul ate .
ORI EHEeh SEh PP RS LDEL Ve B G ftokine
induBMEBhd ﬁﬂmaﬁ&ﬁb@tﬁéﬁr%omo@%e dig¢loddagryF0STPhiREt NoRB%89,338;

I'T:-WO 2004/ 080398 PCT/ US2004/ 006867 NH2 N N ~~R N
4,909,6R¢; {306,375+ SR68,37TR 3.35NHA; 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,
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 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

or other mechanisms.

SUMMARY OF THE INVENTION
It has now been found that certain 1-amino 1H-imidazoquinoline compounds

modulate cytokine biosynthesis. In one aspect, the present invention provides compounds
of the Formulas I and II:



NN>-Rn N N\R (RAANRI~1 Il 5 and nore
specifically the foll ow ng conpounds of the Fornul as

WO 2@4/080328 1-3, and I1-1: OR N NH \> R2 N (RTUBRBR/006867
"(RB)mm -1 N2 N N $1Z\> R R (RBjn R, 1
1-2 N2 N $1Z \>-R2RA NNR 10 (RB)jn RL I-3 -2 WO
2004/ 080398 PCT/ US2004/ 006867 NH2 N>--R2

II

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

NH,
N
R
I/ N>_2
(R)y N
/ N\
R, Ry
1

(R3)m
I-1
NH,
NN
| _ \>_R2
I\
/N\R
' 1
(Rg), Ri
-2
NH,
NTXN
| S—Roa
N
/N\R :
Rg), Ri
1-3
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NNR (RA" Rgl I1-1 wherein R', Rl, R2, R2A, RS,
R', RR", R RA, RB, n and in are as defined bel ow, and
w@baamssesit i cal |y acceptable salts thereof. 5 HEEUS2004/006867

compounds of Fornulas I, I-1, 1-2,1-3, Il, and Il1-1
are useful as imune response nodifiers (IRV5) due to
their ability to nodul ate cytoki ne biosynthesis (e.g.,
i nduce or inhibit the bi ogwnthesis or production of
one or nore cytokines) ﬁﬂ rw se nodul ate the

i mune response when adnini §t eMedR,0 ani mal s.
Conpounds can be teste Nie test procedures
descri bed in the Exanpl ecti on. Conpounds can be
tested for 10 inductio cyxokhne bi osynt hesi s by

i ncubati ng human PBMC (Rp),a cw,ture with the
conpound(s) at a concentratlon range of 30 to 0.014 M
and analyzing for interfero - a) or tunor necrosis

| e U B
whpBE R 15 he s REIEVRI R R SHRHIA Al dre s HERRIN R A
phanmacmmbalﬂwggadmplablemwmaieaﬂe ceI I line Raw 264.7 in a
cult re W|thth ound( s sin Ie concentration

%FOIER%%“G ey %1353 Sk) )I%@Wé fbfreugehyt as immune
res d?ﬁér?ﬁ%?%’li)(dﬂ): td el 1lﬁ'§f'ltot tb&ulad ngsoﬂﬁfeqp(gspmfﬁégis (e.g.,

cyto I ne biosynth
indexeaorphhxbﬂﬂhﬁhmeyﬂthnsmknr@mdmhms oBormeformmere oytokines) and otherwise

t okj nes, nmkes th ounds  usef.ul t he
motflafy e oS Epspafse iy GHMGUERE fopamsliciy capayndgan be tested

peﬁh@%@ﬁ%@c@ﬁ%s%@&hﬁﬁ% theH:ARAREBeclidiRi CM L{lﬁ§ BADEd gtf’d for

to such changes in the immune response. I n anot
indasfpacef, cytdkénepriesyatitesis WQmubamg)hmmrdEBMﬁhmrammatﬁ withlthe

corﬁ@%@ffh t&j&f? Q(iﬁ:&ﬁ {q%b'glégnegqﬁlaﬁa Qm él?\@ ai%qrfgmg or mtel%eron (o)

or RS YBErBES | !fa"‘ctdrr(oc}iﬁh' | tA@bulERt bperdatat & Ceﬁlpauﬁﬂs lcgh bek3RASr
in an animal, and/or treating a neoplastic disease in

inhghntiempheitolape bigrymihesisdn lnglhabng h@uaﬁﬂmﬁ@bphﬁge cell linp Raw 264.7
|
in EQTASY AR & corheliplRS A it totcelrm riar B Bmelegond

analwitihfre@hor Aeeraifabier (ogsmﬂﬁtcultﬁﬁé%upéiﬁﬁﬁﬁﬂ OMheRbAMY Bodulate
net hods of synthesi zing the conpounds of Fornmul as |

cytpkipe b@ﬁ?nthi&% oy qxamplfy inducy thedpsynthesinetiens @snw@mkmes

A g P o b s s i

diseases and neoplastic diseases, that are responsive to such changes in the immune
response.

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 animal, and/or treating a
neoplastic disease in an animal by administering to the animal one or more compounds of
the Formulas I, I-1, I-2, I-3, II, and/or II-1, and/or pharmaceutically acceptable salts
thereof.

In another aspect, the invention provides methods of synthesizing the; compounds

of Formulas I, I-1, I-2, I-3, II, and II-1 and intermediates useful in the synthesis of these

- compounds.
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As used herein, "a," "an," "the," "at |east one," and
"one or nore" are used interchangeably. The terns

wO canio8(338 ng" and vari ations thereof do not haRET/ES2004/006867
limting neaning where these terns appear in the
description and clains. 5 The above summary of the
present invention is not intended to describe each

di sgk QsRcheRROY MRA "Be OMETYst B %H(?”&%tdr%‘or@f ate8ed
present invention. The description that follows nore

intgelangeablar | y exenplifies illustrative embodi nents.

ce is also i ded. herei n through |ist
oxeht ams Saeftanising) D vASRiPTs eyt B a0t B Rafing eaning
whéf th&8 Sdtrs App et &€ thelddSor] 16htaﬁaic1lah§§ serves only as a
representative group and shoul d not be 10 interpreted

as ahe shoyegsmuary pSthe pDETH|inEDtiDE BRI PItpiEdOF describe each

dlsclg%egselm o-lcih%/eErg roggg% 1%?%31-{ Hﬁw %SSNJ%I%%{%OHO Yhe description
thal failofs 6246 ktiGelal1 %xerill llﬁ&m@dﬂﬂ&ﬁﬁe éhbéditehR| IGHMRge is also
Formula I: NH2 N 1 nl werein R’

provided dprsin Gaoushdisis qfeexgmplfp, \{v:laiﬁls Fa hegpedin vigrinus gembinations. In
eacﬂéﬁéféncg,, tég ré%llte&ﬁﬂés%k%g S&(a{i%;)rre%fte%%t%g Lépou AT sﬁgulﬁ%o%e

interre€ddRE an NE BG)ivREst. and -X-O-R4; or R' and Rl
together with the nitrogen atomto which they are
bonded can join to forma group selected fromthe

group consi QM ¥ DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS OF THE INVENTION
In one aspect, the present invention provides 1-amino 1H-imidazoquinoline

compounds of the following Formula I:

wherein:

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

R is selected from the group consisting of:
Ry, A
-Y-Ras,
-X-Rs,
-X-N(Re)-Y-Ry,
-X-C(R7)-N(Re¢)-R4, and
-X-O-Ry4;

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:

-4
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-4 WD 2004/ 080398 PCT/ US2004/ 006867 (CH2)a -N A -N-
CR7 -N SO (CH2)b R8 and R8 a a a R4 is selected
WO e@a1080388 gr oup consi sting of hydrogen, al kyl , PEl/k81094/006867
al kynyl, aryl, heteroaryl, and heterocyclyl wherein
t he al kyl, al kenyl, al kynyl, aryl, heteroaryl, and
het erocycl yl groups can be unsubstituted or
substituted bycape or nore substituents 5
i ndependent{y se eched fro § group o { sting of
al kyl , al®&dxy, haloaﬁkyl E] §a1koxy, hal Ggen, nitro,
hydroxy \SapHgb yano, oxy foéﬁy aryl
aryl oxy, aryl al koxy, heteroaryh ﬂeteroaryPoxy,
het gf Raekbeb ‘ﬁ%}ﬁi/the hed gy c%xl@.il %oflﬁ%k?greﬁ CARY1Y hIRbA] SRy, aryl,
am no, alkylam no, (ary
hetchoaltylk,wmd ﬂnﬁwmcyalnybwherenmbe aﬁsyé atkfenall, k@llynylaWb ﬂnyteroaryl and

hetfingietf grpuon B LERBRIEIP irelf Rl Y i e Bt
ind Eﬁtlwﬁﬁctéa%@mb;%rauﬁw@&@fsqng\bp&y\m htkBx ?%ﬂ)‘&lkyl haloalkoxy,

irectl’y to the alk group then gr oup
halggm, ities hydroxyasercapiey cyamb saboks tiowey, ftrryi arlost erslalkexy,

e PP Rl P g, amive,

alkylﬁmuﬁb'?(aryl\&lkywl)ﬁmhno Afaidlemig, dndan thd¥as@ofalRyl] Bikea@halkynyl,
i s independent|y seI ected fromthe group consisting

andolﬁetm@%ﬁglewo aiiteythe proyise tbartwlwn@u%ﬁymbstwed glylegrenn @ui the
s SRRSO R Bha R Bl o o o

ouﬁlld()ﬁﬁl)ns at teBst two MafB6Hs betwblénY’thRél)bsxm&ﬁdandZtﬁe nitrogen atom to

-N X-Ng (%ﬁY—RA) Xis C2_20 alkylene; Y is selected
$ Re2%Houp consisting of -C(R7)- C(R7)-Ou

: S( ﬁ}%selec?%ﬁr@é%nﬂ?ﬁ?@a&cor@ﬂgn G R7) - N( R9)-; wherein RO

is selecte oup co si sting of hydrogen
al kyl, and enyl; or RO and R4 together with
the nitrogs atmntoNMnchN CR, —N— SO,
/ /
\\\(CHZ%'/// , (~RB ,and (~R8 ;

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

R is selected from the group consisting of =0 and =S;

Rg is Cy7 alkylene;

A is selected from the group consisting of -CH(Rg)-, -O-, -N(R¢)-, -N(Y-R4)-, and
-N(X-N(Re)-Y-Ra4)-;

X is Cp.p0 alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-0O-, -S(O),-,
-S(0)2-N(R¢)-, and -C(R7)-N(Ry)-; 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

e C“z)a\
\ (CH,), /

5
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30

25 RO is bonded can join to formthe group (CH2)a - N

/A (CH2)b / . a -5 WD 2004/ 080398 PCT/ US2004/ 006867
wa2@adsiar e i ndependently integers from1l to BCWUS1004/006867

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 from2 to 4; each R' is independently

1y di QLB of¥ inderABerl EREAS (idh PIPBIMEDbiovisd (RAGhOA is

is independently a non-interfering substituent;
-0+, sN@w)- NNEGBr)-f oroM(B-N@R XY -By)- thephamddbcae iridepéridgntly integers
ﬁnggfegfable salt thereof. In sone enbodi nents of

it a I, R" is selected fromthe group consisting

of - cad 9 aRIpentntiphititb et oral toRMiterfering kMstituent;
-heteroaryl, ~-heterocyclyl, 15 -alkyl ene-Z-alkyl,
- al waghdheis Indgpgndently gl doptinteeferingsubstitpent; amdl - al kyl or
al kﬁri]%/elndi%% si j {nﬁtoetg 4by one or nore substituents

e e

sel ecC om group consisting of 20 - OH,
or a Plgdregesutically\Nideeptdble sal{tdrdof N( R6) 2, - S(0) 2- N(R6) 2, 25

-N(R6)-C(R7)-C1 10 al kyl, ) o
In some embodiments of Formula I, 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,
-N(Rs)2,
-C(R7)-N(Rg)2,
-S(0)2-N(R)2,
-N(Rs)-C(R7)-C.10 alkyl,
-N(R¢)-S(0)2-Ci.10 alkyl,
-C(0)-Cy.y0 alkyl,
-C(0)-0O-C;.1 alkyl,
-N;,
-aryl,
-heteroaryl,
-heterocyclyl,
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-N(R6) - S(0) 2- C1- 10 al kyl, -C(O-Cl-l1o0 alkyl,
-C(O-0Cl 10 alkyl, -N3, 30 -aryl, -heteroaryl,
WO h@umesoeycl yl, -6 WD 2004/ 080398 PCT/ US2004/ OPGBE%2004/006867
-C(O-aryl, and -C(O -heteroaryl; each R6 is
i ndependently selected fromthe group consisting of
hydr ogen, al kyl, and arylalkylenyl; 5 each R7 is
i ndependent | y-@(@j)%;ﬁeghd‘ romthe group consisting of =0
and =S; and Z i$ selected fromthe group consisting
of -0- and - S()-heteroarysone enbodi ments of Fornula I,
R'" | .or R3 en n.i R.or one R and o R3
h iR ed ipaCRentBiiy Sdofed rom o el gosREfe BF ogigzen, allyl,
and@YRO&Rshyl;r om the group consisting of alkyl, alkenyl,
al oxg;SBL hal ogen, 10 fluoroal kyl, hydroxy, am no,
7

al kgacamimsindapendantly sej¢cied fiem thagroup ewisisting ¢f +Oomdt=5e and

ro | Sd. of; -Z' R4 -7 -X R
-gZ' 25(3 5%1;?%@& élﬂglﬁed& e cf%f‘ls-tlﬁg-o ﬁgo' aIf"gftg)o'éf‘bond or
- 0- In 6md @misoliraeite df Foowala ) R "0k RUGr Fe0RBdSA isNg Rodr one R and one

al kyl ene, al kenyl ene, al kynyl ene, aryl ene,
Rs whei pdngar dnwherpnis horsvdiey@ny| ene wherein the

al kyl: . 1Al 0

o Kl e iy B IR S0
flutveblkyh dydlorpeamid, abkylivainet anydibikyfign@nd optional |y
intﬁg{u {ed by one or nore, -_O-ggroups; Y' is selected

fro egted dipr BisSreun ¢apsising &£ 0) 0- 2-, - S(0) 2- N(RL
i)-. - CRR,

-Z-X"-Ry,

-Z-X"-Y'-Ry4, and

-Z"-X'Rs';

Z'is abond or -O-;

X' is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
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?

-S(0)o-2-,
-S(0)-NR11)-,
-C(R7)-,
-C(R7)-O-,
-O0-C(R7)-,
-0-C(0)-0O-,
-NR1)-Q-,
-C(R7)-NR11)-,
-O-C(R7)-N(R11)-,
-C(R7)-N(OR2)-,
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25 -C(R7)-O0, -OCR7) -O0CO-O0, -NRLIi)-Q,
-C(R7)-N(R11)-, 30 -0-C(R7)-N(R1 i) -,

WO G(oRDP3o3dE ORL2) -, -7 WD 2004/ 080398 PCT/ US2004PODE80)H4/006867
NNQ Rlol -NC(RS)-NW R8 - RB-QR8 -V-N\ R10 and
N-CR7) -N5 RI0 R1L O R4'" is selected fromthe group
consi sting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
aryl al kyl e aryl oxyal kyl enyl , al kyl aryl enyl ,
het er oar yH hef%@oarylalkylenyl
het er oar yl §¥aykylenyl alkylheteroarylenyl, and
heterocyclyl1&here|n the al kyl, al kenyl, al kynyl,
aryl , aryI%l§%k aryloxyalkylenyl al kyl aryl enyl ,
heteroaryl e éWoaryIaIkernyI
het eroaryl o /;?enyl alkylheteroarylenyl, and
het erocycl yl gﬂoups can be unsubstituted or
substitute on nore substituents independently
sel ected fz;g roup consisting of alkyl, alkoxy,
hydroxyalky oal kyl , hal oal koxy, hal ogen, nitro,
hydr oxy, nercaﬂto cyan, aryl, aryl oxy,

aryl al kyl eneox heteroaryl, heteroaryl oxy,
heteroarngL§y¥ER%gxy, het er ocycl yl, am no,

al kyl am no alkylantno 15
(di al kyl aam no) &dkyl e and in the case of alkyl,
al kenyl , aIkynyI andl eterocyclyl oxo; R5' is
selected the grou sisting of:

N —C(R,)— N

Ry4'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,
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,
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,
0XO0;

Rs' is selected from the group consisting of:

(CH,), 7~ (CHy),
—N—C(R,) —N— S(0), —V—N/ 2 \A' {\ N—C(R7)—l\{ \A.
Cr/ Cr/ \cry. R/ (CHy)y —

R RB (CH2)d and 10

cach Ry is independently selected from the group consisting of =0 and =S;
each Ry is independently C,.; alkylene;

Ryg is Cs.g alkylene;

each Ry; is independently selected from the group consisting of hydro gen,

-8-
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((CHR2)C r(CH2)0 Th -N C(R7) -(N S(O2 -V-NA N

-C(RS) -NA R8) R8J (CH2)d and RloJ \(CH2)d each R7
w0 goodmsiBpendent |y sel ected fromthe group consPGL/UE0©H06867

=0 and =S; 20 each R8 is independently C2_7 al kyl ene;

R10 is C3_8 al kyl ene; each R11l is independently

sel ected fromthe group consisting of hydrogen, -8 WO

C12081410 89 3Bk AGT /S DR G4 Blkylebd115h ; EK?A%
1aI k yyl , dfgz[[zg{%%x Czﬂlgggal K;ﬁ%ény @érg%d Taryl 61 fo

aI k léﬁysﬁlec’ﬁﬂﬁqnéﬂ@ér@m@@Slﬁtn@gwﬂn@r@ge@@pd@&yi;u sting

conS| stl ng Wé‘é@ou%&nsisﬁ?%%eé 5O o @6) ﬁﬁﬁ%‘é-p

-NRR4, )-; 5 Qis selected fromthe group consisting of
bond, R7 7 R? -S
S R Rl@%i g the ) S L9 2 bt e -C(BAC(Ro)-

_S(gg)‘% SF’QISQZ’ 1[%)-‘W— &Ss()(ﬁz-mﬁ%( '?%Rj J- Gm,q%ﬁl‘ffﬁ ?:?Lﬁ?)RIZ) *and

- S( ®) B S\’llﬁctsd ﬁ@heﬂlb@dodprcmmmﬂng off-0(R,)S, 00sCE ) DN, 1)aC(R)-, and
(Il?jé -C(O-, and -S(0)2-; and 10 ¢ and d are
Hependently i nt egers froml to 6 with the prow SO

t hatw gs stlddtddSrom fhe ord {ﬂ@cdﬁgﬁﬁnéoféﬁon(p -CRD)-- ek 2451(652 ; and

then c¢c_and d are independently I ntegérs
The cghé dére mdppaadeinthnintegers fomo ¥ italé svith-therpruiso that ¢ + d is < 7,

an B P 5 B ¢ R G RB O Ot
1 15hé bres&&ﬁ&ﬁﬁnﬁon ﬁﬁ@?rd@désq ahﬂfﬁ@ f@iepgjg%the}hgaﬂ £41 ed
r ox

fromthe group consis ﬂ hal ogen,
1mlé]|amﬂu1nohne compounds of the following Formula IT:

wherein:

each Ry is independently selected from the group consisting of?
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio,
-NHp,
-NH(alkyl), and
Nealkyh;

n is an integer from 0 to 4;

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

2

-9.
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al kenyl, hal oal kyl, al koxy, alkylthio, 25 -NH2,
-NH(al kyl), and -N(alkyl)2; nis an integer fromO to

W@ 200RD8039% sel ected fromthe group consisting BET/US2004/006867
hydrogen and al kyl; -9 WD 2004/ 080398
PCT/ US2004/ 006867 RI is selected fromthe group
consisting of. -R4, -Y- R4 -X-R5, 5 -X-N(R6)-Y-R4,

- X- {/ = %‘%‘?’ or Rl' and R1
toggfEes%rev!}{vl(c"tﬁaﬁl)o%‘{%h I trogen atéo%?gto whi ch they are
bonded cdh,join to forma group selected fromthe

gr oup covg@tlng of: (CHAa -NA-N CR7 -N S02 10\
(CHab Y and R81 R4 is selected fromthe group
consi stingref hydrogen, alkyl, alkenyl, alkynyl, aryl,
het eroaryl, and heterocyclyl wherein the al kyl ,

al kenyl , )é—N@sDyYszaryl heteroaryl, and heterocyclyl

groups c ted or substituted by one or
nor e sub??(?@éﬁgéy?ﬁﬁd%%%ndentIy selected fromthe
group COQ@(ﬁRhng of al kyl, al koxy, hal oal kyl,
haloalkg@¥ 15 hal ogen, nitro, hydroxy, nercapto,

cyaﬁl‘oRl Boegeibermip e aiygen aipyiioxPichdhgy atelborded can join to
| al koxy,
o b8 rgrd BB AT B BRMERRIET i oy

al kyl am no /k.(cylg)g yI enyl )am no, dial kylam no, and in
al

the case of kyl, Iken;d_N_abﬁznyl » —RAk0,
het er ocycl yi,, oxo,gyth thé¢ proviso that fen R4 is a
0

substi t ut ed al(Riih), up and Rshe bst I Rdéent, cont ai ns
a hetero atom which bonts directly to the al’kyl group
t heR, isreleated fton? thegiroupconsidtiag ofhyairodeaaslkylt Mkeﬁﬁ[ flkysyl, aryl,

hetgl%ta,%l\ﬁ ea?ldthg%rc?clglgls}’rtl thhlélree?r} th{él gﬂcyﬁ,gﬁ(e?llylt Eﬂ?{g eynl grty 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,
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— SO,
. (CHy), ( J ( R,

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

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

Rg is Cy.7 alkylene;

A is selected from the group consisting of -CH(Re)-, -O-, -N(R¢)-, -N(Y-Ry)-, and
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which R1 is bonded; R5 is selected fromthe group

consisting of: (CH2a-,\ -NA-N CR7 -N SO (CHA
WRB00RB%039Nd each R6 is independently sel ect ePICT/U82004/006867

the group consisting of hydrogen, alkyl, 25 and

arylal kylenyl; R7 is selected fromthe group

consisting of =0 and =S; R8 is C2_7 alkylene; Ais
_Ngek\gég)eﬂ-mkl.@m t he group consisting of -CH(R6)-, -0-,

-N(R6) -, - léY_ R4)-, and -10 WD 2004/080398

PCTXUSE00ulBYEBE7 - N(X- N(R6)- Y-R4)-; X is C2 20

al kyl.eng: f -Qm t he up, 1${ Std Qg _of

"ot ey B SR IS 8RN0 2 O
-S((I);(—Rﬂig)hl(am}GC&WR@)L;n;leQeihRgsieb@mwfrém?ml %b;ap gm;:stisﬁing of

onsi sting of dr oge al kyl , and aryl al kyl enyl; or .
hY%eg% aliy afl@@@.t?ﬂg%ewlt o Refd il agest it ieretagsnatom feowhich
Rg'issbd?l‘a@&jgﬁlaﬁﬁ{‘tolfghﬂtﬁ Bﬁ;mthe group (CH)a -N/ A

(CHA a and b are independently integers from1l to 4

with the pr}:wf@b‘lz}a t when Ais -0-, -N(R6)-,

-N(Y-R4) -_rpr -N(X-NxR6)-Y-R4)- then-a and b are

i ndependent integeys 10 from2 to 4; and R' is

hydrogen or a @bl At er feri ng substituent; or a

phar maceutical |y acceptable salt thereof. The present
i nveand baraindepapdentlydategers fvou hds 4 ofithi the pfoyisodhatrighen A is

—O-E Ql(ltﬁlsl)-a,l -ILI(SQ‘-:R4)—[\|or -W&G)N-{{B)- ?he’yl a\ a%d b zitre independently integers

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:

wherein:

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

R, is selected from the group consisting of:
Ry,
-Y-Rq,
-X-Rs,
-X-N(R¢)-Y-Ry,
-X-C(R7)-N(R¢)-Ry, and
-X-0-Ry4;

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:
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(RBYm 15 I-1 wherein: R' is selected fromthe group
consi sting of hydrogen and alkyl; R is selected from

W0 b@4@8Bep consisting of. 20 -Y-R4, -X-RS, PCT/US2004/006867

-X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and -X-0-R4; 25 or
R1' and Rl together with the nitrogen atomto which
they are bonded can join to forma group sel ected
fromthe groupctgpsi sting of - 11 WD 2004/ 080398

PCT/ US2004/006867 ) N An- N CRSy- So02 | r 1
(CH2b R8 R8and | R2is se?ecggél from .hJ;%%”roup
consisting o (Chly)gir/o/gen, —eRekyl, o -alRgenyl, -aryl,
-heteroaryl, -heterocytlyl, -al 21%1yl ene- Z- al’kyl , 10

- al Ry lisesetecteddronh the grabkydmsRengonl | cenyl, and -al kyl or
al kenyl substituted by one or nore substituents

sel ect ed Bd5EePhe group consisting of -OH, 15

- hal ogenaalk};LN( R6) 2,

-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,
-N(R¢)2,
-C(R7)-N(Re)z,
-S(0)2-N(Re)2,
-N(R6)-C(R7)-C1.10 alkyl,
-N(R¢)-S(0)2-Ci.-10 alkyl,
-C(0)-Ci10 alkyl,
-C(0)-0-Cy.1p alkyl,
-N3,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl,

Rj is selected from the group consisting of:

-Z'-Ry),

-12 -
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“C(R7)-N(R6)2, -S(0O2-N(R6)2, -N(R6)-C(R7)-Cl-10

al kyl, 20 -N(R6)-S(0)2-C1-10 alkyl, -C(O-Cil-lo
Wa@bdoglogo39s C(O) - O- C1 10 al kyl, -N3, -aryl, 25PCT/US2004/006867
-heteroaryl, -heterocyclyl, -C(O-aryl, and

-C(O-heteroaryl; R3 is selected fromthe group
consisting of: 30 -Z'-R4', -12 WD 2004/080398

PCT/ USZO(ZU)QQQ&G? -Z-X-R4', -Z-X-Y-R4', and

-Z'-X -RY each R i's |ndependently sel ect ed fromthe
group coraisty riy>@nd al kyl, alkenyl, 5 al koxy, hal ogen,
f 1 uor oal kyl .@ydroxy am no, al kylam no, and
dlalkylamno 'nis an integer fromO to 4, mis 0 or
1 gachiR istindgpendently stlbeted Woanthegraiponsikiany of aillsﬂ LQallosnyl,

; 4|sslece fromthe gro consi sti n

alkﬂ% Pap8R 'ikyq SERRyh i glkylering, gpd aolarisa; yl,
andn%egrﬁgl%%gpﬁgﬁi%qrel n the al kyl, alkenyl, alkynyl,
aryl, heteroaryl, and 10 heterocyclyl groups can be

unsoidis Viar dt withdhe srobiso ithat twben byisdntheom isdroe 1;

substitu ependent | ) seI ted fr

SR L e SRERGe R S SRR A DRIy
hetb@h@ﬁl,&iﬂd hrétetrds@clytha&ﬁytheaﬁdymmeeyl féhk@ﬁﬂ; al§BHRR¥daryl, and

fornyl, aryl, aryl oxy,. dé het eroaryl

hetproe kil HgrgMRHGAN b anarbskiugg TISB&S}lmth‘éblé PaRgITIngTe, substituents

1nd?€én%[e&?3{§%lé§ﬁé’?1 i;f%%‘?ﬁé’oém%]?%lﬁ%tm%%k léﬁgrg Wg}% I{aﬁoalkall haloagkoxy,

halagéay hitroa hikdoyy, mebkipteydyand, sadody, fetreylpayt layloxyQupylalkoxy,
Wi th the proviso that when R4. is a substituted alk

|
hetgfoaiyh ngFHO%rbf]@xys}%ﬂﬁ@?’iﬂb’li’él?ﬂxyc}éﬁﬁ%faFY?é)’lah?ﬁ%fpeYCéY akkylpnyl, amino,
alk PR, aﬁgagllq Ao Fido H&u&ﬁ&‘mﬁ%k%&d 0 él@asé B?ﬁkﬁlh GuBhY hiteynyl,

group co ast two caftbons e ween
andshdbspeydgnoxa lwitlt the pmvisodkyairwlmhdm i @ 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:

// (CHz)a\
N A ——(— CR, —-E—SOZ
/ /
\ (CHz)b / ) 8 and 8
X is Cyp alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0),-,
-5(0)2-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
/ (CH,) a\
\ (CH,), /

Z is selected from the group consisting of -O- and -S(O)y.-;
A is selected from the group consisting of -CH(Re)~, -O-, -N(R¢)-, -N(Y-Ry)-, and
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which R is bonded; R5 is selected fromthe group

consisting of: (CHA -,,\ -NA-N CR7 -N SO2 |
wQRoouasByh Y R8 , and R81 X is C2_20 al kyl enePCNUSzI)04/006867

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

-C(R7)-0O, -S(O2-, -S(O2-N(R6)-, and -C(R7)-NR9) -

wher ei n R9 is selected fromthe group consi sting of

NO¥NRgaNR, R} kyl, and aryl al kyl enyl; or RO and R4
toget%er vvl)ith the nitrogen atomto which 25 R9 is

bondawf ke are indansndentlydriegern &ogr bigyt with thppravisn that syhen A is

B I B

fromdhteidgting of -CH(R6)-, -0-, -N(R6)-, -N(Y-R4)-, and
-13_WO 2004/ 080398 PCT/ U82004/0 6867
- N(Re r’\f(%ﬁ%) the groyp gonsisiipg of hyrkpasiy akyl. ;aﬂieﬁyleglé%yl aryl,
1t
ygaiNm%rﬂy_ ﬁyléxgugleﬁﬁeamﬁ%% g aylg%téoh éanlk eyl
hetalloeryilmekkeflﬂwhallgflhetﬁregg}esyl ﬁr[d)lmt@ocyjclyl wheréid'the dkyl, alkenyl,

USRSl kSRR SGRagh heLogsD: o
hetarrouiwm}qéﬂfﬂl wbmyﬁiﬂymh@reﬁyle Qlkylheﬂ%f’ct @%f(l@@}l;lﬁ.nd heterocyclyl groups

het er oar yl al kyl e nyl het er oar yl oxyal

canahwswraért@;bm@ﬁtynuteddm»nh@r momgwlsiyﬂuenm em@pnnctmﬁy selected

froﬁll tﬁ? %r € é&ﬁ% 1! of% dﬁ(ya@ﬁl]’?xy F%r t%%:l]ﬁl‘ yha’loalkoxy, halogen,

mtﬂmehﬁhﬁ@f yﬁead:dpyd ewﬁo af}&tﬁpl@ﬂy,)ékﬁmﬂeh&d}@nMbteroaryl heteroaryloxy,
alkylheteroarylen , .and heterocyclyl roups 10 can be

heteroaiyialkylenpogy; lkﬁte@@[f‘b(h apineeliylagme, dia
B B S5 Sl AR .

oxdjal oal koxy hal ogen nitro, hydroxy, nercapto, cyano,
ary Ialk Ieneox het er oaryl ,
het ?6%?%? g‘%@;ﬁ FORSL lpé)‘?feneoxy, het er ocycl yI

am no, al kyl am no, dialk
g ?/Ia Ikylenegﬁ(& g\d in th &k aI@ 2°
% }‘%} g@ 2" an¥ Met er ocycel yl, 15 0 7

(CH2)d - R10 (CH )

,and
X' 1s selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
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:
-S(0)o-2-,
-5(0)2-NR11)-,
-CRy)-,
-C(Ry)-O-,
-0-C(R7)-,
-0-C(0)-0-,
-NR11)-Q-,
-CR7)-NRn)-,
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R5' is selected fromthe group consisting of. r(CH2)c
r(CH)c -~ -N C(R7) -NS(0)2 -V-NA N CR7)-N A
WORRNSEBBH2)d Rio (CH2d , , , and X is sel ect rdI/U803/006867

the group consisting of allcylene, alkenylene,

al kynyl ene, arylene, heteroaryl ene, and

het erocycl yl ene mherein t he al kyl ene, al kenyl ene, and

20 al kynyth-er,aK can be optionally interrupted or

termnated b Iene het er oaryl ene, or

het er ocydt@ h@oénﬂ-optlonally interrupted by one or

nore -0- gr S; Yis selected fromthe group

consi sti of N-BLO) 0-2-, -S(0)2-N(Rll)-, 25 -C(R?)-,

-C(RS)-0-, -WCUU) -0CO-0, -NR j)-@, 30

-C(R7) - N(RLBe, - 14, WD 2004/ 080398 PCT/ US2004/ 006867

-0 C(R7) - N&? 1 2C(R7) - N(OR12) - NQ RLIO - (R71-W
-N- T 75} WRS -V--NIN R o and fNC(R7)-N R o

x 1

—N-—R)I Q—

Z'is abond or -O-;

Al is selected from the group consisting of -CHy-~, -O-, -C(0)-, -S(0)o.2-, and
“NR4)-;

Q is selected from the group consisting of a bond, -C(R7)-, -C(R7)-C(R7)-,
-5(0)2-, -C(R7)-N(R11)-W-, -S(0)2-N(R11)-, -C(R7)-0-, and -C(R7)-N(OR)-;

V is selected from the group consisting of -C(Ry)-, -O-C(R7)-, -N(R11)-C(R7)-, and
-S(0)2-;

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 + dis <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,

each Ry is independently selected from the group consisting of =0 and =S;

each Rg is independently C,; alkylene;

Ry is Cs.galkylene;

each Ry; is independently selected from the group consisting of hydrogen,
Ci-r0alkyl, Ca.10 alkenyl, Cy.10 alkoxyCs.10 alkylenyl, and arylCi.io alkylenyl; and
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Z' is a bond or -0-; A is selected fromthe group

consisting of -CH2-, -0-, -C(O-, -S(0)0_2-, and 10
WORR4/030398 Q i s sel ected from t he gr oup consi stPﬂgUsiooa()%sm

bond, -C(R7)-, -C(R7)-C(R7)- -S(O 2-,

QRUIWMM W -QMZNGM) cwm-o,am

-C(R7)-N(OR12)-; Vis selected fromthe gr oup

conRgzsg kdlected froﬁi(tﬁ’gFrou c@mﬁtﬁé)ofhydﬂsgaiaad StRH7) -, and

-S(0O2-; 15 Wis se fromthe group conS|st|ng of
or%mhmmnwaﬂmwnmamwﬁmUESdewsz c and d are independently

I ,nt ek %}% V\%@%&Hﬁ’ e 0§B¥¥mﬂa f'lyi[(elﬁg %St% hat %‘ﬁ &jr-odlpaﬁpgmsung of

-Rd, n‘fimmmem NYR )Y - Ry avtserdin ¥is ZC(R:,)ArS((B@s:br -RQR&)SN(Rgf)
i ndependently selected fromthe group cansisting o
hy dbogsEiain eppgriments qf Fermnla |- &yReWPIectzé frogethe rgvoupsconmstmg of

R R A B P AT Ry PR SRR R D

hetbma@kal&erazﬂdnyl ananoéla;dbnyﬂg]a]kowa]ﬂ(ytéﬁp]e ackdnt | y sel ect ed

amt%ul o Eaem@n%#‘f’lewns' Tty feinch By RRR] pliafminaboryL
ryRiih St A1 AR Erty BfinoaliberiD A0/ 080398

2 is sélect’ed fromthe group
ary&e@mgwtrbmvgla@nmhglbyl@gﬂn and al kyI or a

oG LAk 13k D R g B rsinins o

hy@b Q&ipniéﬂ‘[y& li8dprogylObutyl, Bduethylpiipyl, &%hyl%ﬁ’oﬂ&ﬁ@)méfhﬁﬂutyl
erein Yis -C(R7)- -S(0)2- or -
cyq}@r%li he%édli’hﬁé\bfh% R Geaplfurani2- ylmet ¥, &l ect ed

—CPIIE‘Eﬁ‘%éﬁ S lﬁquﬁué isrgglrey ed ;szl,x#ﬁq]%g%qp Bn¥ing of

metlmhmudfanyl p]hdﬂy;flmtfyhyl bd’lﬁylersoplropb/ahkmlmﬂﬁmyl and
naal kyl en al koxyal kyl enyl , acyl,
1891 Wam noal kyl enyl ,
ar yhﬁéanteoams&mneﬁ@om&wa 13k ey @J@rag%ﬁar bonyl ,
aryl am nocar bonyl, (aryl al kyl enyl oal kyl enyl and
10 hrgﬁmmﬁmbmhmbmnyolfamnmda[-llwemd R:' bre ecaelntmilependently alkyl.

al-1 Is . selected fromthe
o ol BB R P ‘Fﬂ%lﬂ%&ﬁ ARy 0T 1S B ] ot
butyl, 2-nethyl propyl, 1- opyl, 3-nethyl butyl,
cycl ohexyl , benzyl, 3-ph nyI pr op\$ ci nnanyl ,
furan-2-ylnmethyl, and - ’%\IHRlB vvher ein R13
is selected fromthe grou db‘i}i},l,s(l ng of

In some embodiments of Formula I-1, R, is selected from the group consisting of
hydrogen, alkyl, and alkoxyalkylenyl, 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, n is O.

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

The present invention also provides compounds of the following Formula (I-2):
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15 met hanesul fonyl, phenyl sul fonyl, benzyl,
i sopropyl am nocar bonyl, and phenyl am nocarbonyl. In

wa@ oone/0gmsodi nents of Fornmula 1-1, Rl is hydr oB€nUS1004/006867

some enbodi ments of Formula I-1, RL and Rl' are each

i ndependently alkyl. In some enbodi nents of Fornul a
-1, RL and R1' join to formthe group: (CHA -,,\ -N
A 20\ (CHA In some enbodiments of Fornula I-1, R2 is
sel ected fromthe group capsi gting of hydrogen,

al kyl , and al koxyal kyl enMl ip certain enbodinents
R2 is selected fromthe condi sting of hydrogen,
nmet hyl , propyl, butyl, thW(yethyI, and

et hoxynmethyl. In sone odimewits of Forrmula 1-1, n
is 0. 25 In sonme embodrgent sRof Formula 1-1, nis O,
and R3 is selected fromthe group consisting of
-Z'-R4', -Z -X-R4', and -ZI-2X -Y' -R4', and in certain
enbodi nents R3 is selected fromthe group consisting

WhEIEIS _(byri di n-3-yl ) ethyl, pyridinyl,

hy dR@ Xy $ericd! Roth kitH ¥t gﬁ{gﬁgﬁg BPSRY alkoxy, halogen, hydroxy, and

(mor phol i ne-4- car bonyl)

trifiogeraethginesul f onyl am no) et hoxy, and benzyl oxy. 30 The

present . nvention also provides conpounds of the

f ol Pbi/\%“nlﬁpe%rr%‘?fﬁg”?fe 2): -16 WD 2004/ 080398
PCTRUSZ bt L0 the dibdp bbilisting B2hyd BB i@ itR  1- 2
wherein: RB is selected fromthe group consisting of
al ki 1s sglegtedyironh Hieggeun canyighies9f: and 5
trifluorggrethyl; nis an integer fromO to 4; Rl' is
sel ected Tfomthe group consisting of hydrogen and

al kyl; HI-Rys selected fromthe group consisting of:

- R4, XRs,
~X-N(Re)-Y-Ry,
-X-C(R7)-N(R¢)-Rs4, and
-X-O-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— SO,
N.(cH,), ( R, ( R,

R; is selected from the group consisting of:
-hydrogen,
-alkyl,
-alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene-Z-aryl,

-17-



10 -Y-R4, -X-R5, -X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4,

and -X-O-R4; 15 or R1' and Rl together with the
woRamogsns atomto which they are bonded can j oP@I/US2004/006867

forma group selected fromthe group consisting of:

(CHAT-, -NA-N CR7 -N SO2 (CH2)b R8 , and R81 R2
is selected fromthe group consisting of- -hydrogen,
20 - al kylalkylerd-ReiMdnyl, andr y!, - heteroaryl,

-heterocyclyl, 25 -alkyl ene-Z-al kyl, _

- al kyl enealigylagrpikenylispbyiguizd by 008 0398 UDAISANS 4¢1006B6Tm the
-al kyl ene:- Z- 3| |, and -al kyl or al kenyl substituted

by one ogrO% ?:é)ﬁglg%nsg(? uents selected fromthe group

consi sting of -OHPH, 5 -halogen, -N(R6)2,

-C(R7)-N(R6)2,. -S(O2-N(R6)2, -NR6)-C(R7)-d _1lo

al kyl , 10 - N(Feplegsp) 2-Cl 1o alkyl, -C(O-Cl-lo0
al kyl, -C(O '-1@(1%5,' o al kyl,

-C(R7)-N(Re)2,

-5(0)2-N(R¢)»,

-N(R)-C(R7)-Ci.10 alkyl,
-N(R6)-S(0),-Cy.19 alkyl,

-C(0)-Cy.10 alkyl,

-C(0)-0-Cy.1p alkyl,

-N3,

-aryl,

-heteroaryl,

-heterocyclyl,

-C(O)-aryl, and

-C(O)-heteroaryl, '

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,
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:
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-N3, -aryl, 15 -heteroaryl, -heterocyclyl,
-C(O-aryl, and -C(O-heteroaryl; R4 is selected from
W0 b@4@8Bep consi sting of hydrogen, al kyl, al kePg1/PS2004/006867

al kynyl, aryl, 20 heteroaryl, and heterocyclyl
wherein the al kyl, al kenyl, alkynyl, aryl, heteroaryl,
and heterocyclyl groups can be unsubstituted or
substituted by(Qm) nore substituents independently
sel ected fr n1the g\oup consi § H ng of_glkyh, al koxy,
hal oal kyl , "hal oal koxy, haIQUR nitro, (hy?rbxy,

nmer capt o, cyan®H,k oxy, f %{yl Ra yLoxy
aryl al koxy, heteroaryl?’ heteroar oxy,

het esicheR yis addepansientp b@6Q6Y £blthe F@ ﬁe&@syﬁingloqmlywo%eﬂlalkyl
‘gm no, 25 al kyl am no, (arylal kyle ) am no,

pylalkilemilno, and in the case of al kyI al kenyl ,

| k t
oA AR e Mobl PR Tk
sub§&n$@gnﬂkﬁmntalns a hetero aton1mh|ch bonds
di tly t then th | kyl
cona itlegtfd e elgndarbiing o (6> Nors DNGHR)- and

_N@mqugpynLLJogen atomto which RL is bonded; 30 R5 is

Sei ected fromthe group consisting of- -18 WO
200291@@63@8@@%;,%2004/ 006867 / (CH2)a -N A -N- CRS

d R8
sel gs P éﬁe%‘F%fﬁCHztE‘ &0&33088%}2% ﬁgg Eﬂ%ﬂ; Kyl
-S@)EANER YL, ahd YCG@;)’JN(R@aC\bhé?Zm'@ 1b E@&E&f‘ﬁi@l’ﬁtthé’ %%ﬁ*) %Sﬁs‘?gmg of

fromthe group consistin
hydmgen, ahkel, and prylajkylenyleer ymmg@h@wtfctbnﬂmgmgum to which

R91%8E%%10$1‘§5’%@%)$ Q:IZ\I( \Z(ORgI) kyl :ﬂg Y is selected

fromthe gr sting of -C(R7)-, -C(R7)-0O,
-S(0 2-, Al -S(O)Z%RG) and -C(R?)-N(R9)-; wherein
RO is selectied fromjhe group consisting of

(CH,),

Z is selected from the group consisting of -O- and -S(O)y.,-; and

a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(R¢)-, -N(Y-Ry4)-, or -N(X-N(R¢)-Y-Ry)- then a and b are independently integers
from 2 to 4;
or a pharmaceutically acceptable salt thereof.

In some embodiments of Formula I-2, R; is selected from the group consisting of
-Ry4, -Y-Ry, and -X-N(R¢)-Y-R4 wherein Y is -C(R7)-, -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, aminoalkylenyl, alkoxyalkylenyl, acyl,
alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkylenyl, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, 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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hydr ogen, al kyl, and aryl al kyl enyl; or RO and R4

together with the nitrogen atomto which R9 is bonded
w@arv4josi3ms to formthe group (C HA -,,\  -N A PCHRYB04/006867

a Zis selected fromthe group consisting of -0- and

-S(0)0_2-; and 15 a and b are independently integers

froml to 4 with the proviso that when Ais -0-,

CYCIRPRE),-benzy oinmtyl, fupan-2-yiintethi RGN ¢ YERACHCHRPIRG, #rdin R is

kndependent|ly .integers, from2 to 4; or a
sol e O e B sl it iorhaheayisulionys baezyl, and
phenbadingenbeny®f Fornmula 1-2, R is selected fromthe
group consisting of 20 -R4, -Y-R4, and -X-N(R6)-Y-R4
whe e femsrembodimentz)of Forrg(la )2, R 'as hydso &) - N(R9) -. I n

cer taj \: s.of Fannula 1- R is selected
ot te BABOUIERR S BornBR T Ry o By i caih Ryependenty alyL.
al kénydme empoditdeysef Formah Y22RK &Y RS 5% to form the group:
het er oaryl al kyl enyl, heter oar)gl al kenyl enyci )
ani noal kyl enyl , al koxyal Wéﬁ'y}dq\acyl ,
al kyl sul f onyl am noal kyl-eqyl, A
aryl sul f onyl am noal kyl eny~l\iz | kyl a@m nocar bonyl, 25
aryl am nocar bonyl, (aryl al @@ am noal kyl enyl , and
rvl am nocar bonyl am noal kyl enyl. In certain
In G AbremEniS oF Femmilp & 21K p1s sriecied fioe e teeabit cooistiisof
hyd§b 8D alk9T) $hé hikBLy Ak IBHAT i.sopropyl
e L 0 0 ook AR g o
Oup goRALtng 98 bR/ B2 04y ABAES T ethy:ghnedigyy | |
benzyl, cinnanyl, furan-2-ylnethyl, and b
- iR Snts whiBoreiula R2 3 is9. sel ected fromthe
r consi.sti ng of t hanesul fonyl, phenyl sul f onyl,
benIyiC RSy At Ttk beryis 1. hed Banbalbstroetimgnssy.
of Fiey prekeht divéntidRlalsd Srob ! enbodi ment s .
of Formula 1-2, Rl gm%mRbl&'ég gggﬁ%uél?ﬁ ofﬁ%ggli%\’&lgﬁ?gynula (F3):
_al _kyI. I n sone enbodi nent,of Fornmula 1-2, Rl and R1'
join to formthe group: [ CHR)a~ -NA (CHZ)b In
sonme enbodi nents of Fornul a 1%@; is selected from
the group consisting o Z N

N
/ \R1

(Rg)y  RY
1-3
wherein;

Rg is selected from alkyl, alkoxy, halogen, hydroxy, and trifluoromethyl;
n is an integer from 0 to 4;
Ry'is selected from hydrogen and alkyl;
R is selected from:
Ry,
-Y-Ry,
-X-Rs,
-X-N(R¢)-Y-Rq4,
-X-CR7-N(R¢)-R4, and
-X-O-Ry; |
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hydr ogen, al kyl, and al koxyal kyl enyl, and in certain
enbodi nents R2 is selected fromthe 10 group

waeongiosi3pg of hydrogen, butyl, 2-methoxyet hyl PCHIS2004/006867

et hoxynmet hyl . In sone enbodi nents of Fornmula 1-2, nis
0. In sone enbodi nents of Fornmula 1-2, nis 1, and R
i s hal ogen or hydroxy. The present invention also

pr ot Bg'ind amegeaas with thb gitfoakh oG vﬁﬁémﬂ'ﬂﬁ afe]bo%)ded can join to

NHZ N \>R2A NR (RB)n R1IT 1 15 1- wher ei n:
forgpp gropp gelesiedi™amiy| | al koxy, hal ogen, hydr oxy, and
trifluorone oﬁ,yLH nls anlntegerfrom0t04 R1' is

selected fr yéro n and aI l; sel ect ed
from -R4TN-Y-R4, RS, N ( R6) - Yﬁ%mgg

- X- CR7- N( R6)Rér.pnd’ - X O\Re; - 20 WD cp@ / 680308
PCT/ US2004/ 006865 or R andB Rls%I}S‘get her with the

ni t ROQANeRERM Wi ch they are bonded can join to
forma group selected from (CH2)a -NA-N CRS -N

S»? (CHMydRsgeand R8 R2A is selected from 5
- hydr oge ﬂk].alkyl - al kenyl ,

-alkenyl,

-aryl,

-heteroaryl,

-alkylene-Z-alkyl,

-alkylene-Z-aryl, -

-alkylene-Z- alkenyl, and

-alkyl or alkenyl substituted by one or more substituents selected from:
-OH,
-halogen,
-NRe)2,
-CR7-N(Re)z,
-S02-N(Rg)2,
-N(R¢)-CR7-Cy.19 alkyl,
-N(Re)- SO2-Cy.p9 alkyl,
-C(0)-C;.10 alkyl,
-C(0)-0-Cy.19 alkyl,
-Ns,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;

R4 is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, and

heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and heterocyclyl groups
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-aryl, -heteroaryl, 10 -al kyl ene-Z-al kyl,
-al kyl ene-Z-aryl, . -alkylene-Z- al kenyl, and -al kyl
w@erooalogsns/l substituted by one or nore substi t PENUS2004/006867
selected from -OH 15 -halogen, -NR6)2,
-CR7-N(R6) 2, -S02-N(R6)2, -N(R6)-CR7-C1-10 alkyl, 20
-N(R6) - SO2-C1-10 alkyl, -C(O-C1-10 al kyl,
can 6% @)subktfbilted Or albsytuted byf\ﬁ}e or n&r¥Y Eubsﬁﬁmnﬁ%@b@ﬁdeﬁ'ﬂy selected

frofrgelh kbt PriogHh e theNy Taladsn, ol KB HIeRSHRYE cyemo,
carﬁf»y fmjﬂg){l 2?%135}10*}?5%1%19 &ﬁ%@ﬁ%@ L}%eoegér(\g}ﬁfoﬁg,nrh&tte}garylamoxy,
hethﬁlcga:lyb heﬂe;dcyglwhﬂk;&eny-l 2Inik) aﬂ@@ﬂhﬁSQ@Bﬁa]kylenyl)amino,

be un ubstituted or substituted

I BRBOAiBE Cpel fkve RS RGO HetproseF Bbtasg, with the
prcfvﬁ&rﬂl@d\%@n R.Ab K Qudstinfted Qﬁﬂllkéfbu 5‘1‘?&‘[ @ek ﬁen?@cln‘?egﬁ@a hetero

nitro, hydroxy, mercapto, car boxy,
atogy ‘ythhémOde)dayecﬂa ity tMIaﬂdQ&groupethm tharikly] gtoap eomamy labbeyst two

oGS 5 S PARTHE e i s bonce

(arrkad éeydcwamargm no, 5 dial kylam no, and in the case
of al kyl, alker&%‘b al kynyl , and heterocyclyl, oxo,
wWith the that V\,hen R4|sasubst|tuted al kyl
group and—¢|\he substHAuent SlonCR&, ns a-hete®@, atom

whi ch bonds tly/to thé alkyl group then the alkyl
group cont al\%s(rcg'g) east, two '%carpﬁﬂs be en the
subst |tu z:}{] %he nltrogen atomto which RL is
bondeds se ected rom hydrogen, alkyl, and arylalkylenyl;
Ry is selected from =0 and =S;
Rg is Cy.7 alkylene;
Ry 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

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

A is selected from -CHR-, -O-, -N(R¢)-, -N(Y-Ry)-, and -N(X-N(Re)-Y-Ry)-;

X is Cy.p9 alkylene;

Y is selected from -CR7-, -SO,-, -SO»-N(Rg)-, and -CR7-N(Ro)-;

Z is selected from -O- and -S(0)y.2-;

a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(Re)~, -N(Y-Ry4)-, or -N(X-N(Rs)-Y-R4)- then a and b are independently integers
from 2 to 4;
and pharmaceutically acceptable salts thereof.

In some embodiments of Formula I-3, R, is selected from -Ry, -Y-R4, and
-X-N(Rs)-Y-R4 wherein Y is -CR7-, -SO,-, 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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R5 is selected from [/ (CH2)a -N A -N CR7 -N- S02

10 (CHA R8 and ° R8 R6 is selected from hydrogen,
wa@bdoglogosasd aryl al kyl enyl; R7 is sel ected froP€EHOSENG006867

=S; R8 is C2-7 alkylene; RO is selected from hydrogen,

al kyl, and arylal kylenyl, or RO and R4 together with

15 the nitrogen atomto which RO is bonded can join to
hefefyaflilken ,mnﬁﬁ‘bﬂk enyl) alk Alis

seag%:t ed }?’?%’Ew - 7 0 Gﬂa%glél%kwﬂ( R4) -, and
alky}qpbfowlmynwlkm}wl arw@qlf@n}zlzmmaamkeplyb ylemingegborets ed

et Goilg ity 388 O Ve

arylamliepeabenyidnyinbalkelgayls from 1l to 4 with the proviso
tha;gwhen Ar\qi')s. -0-, -N(R6) -, -N(Y-R4eq-, or _
- N( qdignents jof Forma I 3pR pjsaelen é;ﬁ@mjhmrpgen isopropyl,
f
by PG Byh P gty B AT RE, W R 8 ered
froml mc&almuﬁmué,cplfenplsuﬁ@gd, beXzR4andapianylaxtindcBbonyt R4
N(R9)-. In certain

V\:h Y
o grg%q%%?rlggqﬁlm%t,s o Fgmiulg L3 R @@é‘?@é‘t ed fromthe

gr OWPs R \SrhSddiMenie fFBl)fﬁ’\Ing-%nR Ak ktbeted
aryl al kyl enyl , ' arrlyloal kenyl eny[-* het or ga!rﬁj)éﬁ{%hdr?%en ?lkyl and

kopyalkyiemdenlisogyEn POPLUSEOGRAG68AT ed from hydrogen, butyl,

me'i}ﬁz(g&ﬁg]{(é lezkI%P,llOgg yl) aarﬁpflg ’I%%@P{t]/l am noal kyl enyl ,

ary sul fo noal %;54 ‘ﬁ al kyl am nocar bonyl ,
ary ?ﬂnﬁao s 0 Pkt 2K ) ami noal kyl enyl, and
ar ylra fé@ﬁﬁﬁmﬁﬁbﬁma ﬁivlfde eB¥bourls o tiehlivh -1):
enbod?bnents of Formﬁ g 1-3 > b?s ge [ ect ec}%r c%nﬁomula(n b:
hydr ogen, i sopropyl, butyl cyclohexyl benzyl ,
ci nnanyl, and -CHZCHZCHZ- I\M_lRl& wherein R13 is

2

sel ect ed N
N | >__R2
N
/N\ R
(RA)n R." 1
-1
wherein:

each Ry is independently selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio,
-NHp,
-NH(alkyl), and
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from nmet hanesul fonyl, phenyl sul fonyl, benzyl, and
phenyl am nocar bonyl. In sonme enbodi nents of Formul a

wa2®4/08B98 i s hydrogen. I n sone enbodi nents of FOT/IE1084/006867

1-3, R2A is selected from hydrogen, alkyl, and 10
al koxyal kyl enyl, and in certain enbodinents RZAis

sel ected from hydrogen, butyl, nethoxyethyl (e.g.,
2- met hoxyRtamyl),; and et hoxynethyl. In sone enbodi nents
of Formula 1-3, nis 0. The present invention also

pr oilglawingegep Gamdbtost; the fol lowing Fornula (11-1):

NH2 5N>- - R 15.(RAs Rigl |I- wher ei n:
each Fﬁi\s‘%:%a? n é%]et{rl}% nery Ogséﬁ(tglgtoé gly%ogﬁq ?We%ﬂou p

CONg; $¢ selgtedl from AR drabwesnistinydr:oxy, al kyl, al kenyl,
hal oal kyl , 25 al koxy, alkylthio, -NH22 -NH(alkyl),
and - 23" 2004/ 080398 PCT/ US2004/ 006867 - N(al kyl ) 2;
nis an i_ﬁI&ger fromO to 4; RL' is selected fromthe
group consisting of hydrogen and alkyl; Rl is

sel ect ed-XfRwn t he group consisting of 5 -R4,

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

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:

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,
-N(Rg)2,
-C(R7)-N(Re)z,
-3(0)2-N(Re)2,

-24 -



10

15

20

25

30

-Y-R4, -X-R5, -X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and

10 -X-OR4; or R' and Rl together with the nitrogen
wW@r@ssIvhi ch they are bonded can join to forP@T/ES2004/006867

group selected fromthe group consisting of: (CH2)a

-NA-N CR7 -N- S02 (CH2)b R8, and R31 R2 is

sel ected fromthe group consisting of: 15 -hydrogen,

-al kyl, -al keNyRg)- C(-Ka}-!l:ll 0 au;j]et eroaryl, 20
-heterocyclyl - al kyl ene-Z-all cyl, -alkylene Z-aryl,

- al kyl ene- Z- al-NRaWIO)afco-alisiby |~ or al kenyl

substituted b e subst ituents selected from
the 25 gr oupyggdgzl éfoé{%ﬁ OH, -halogen, -N(R6)2,

- C(R7) - N( R6) 2,-C80)- OSCQ)OAHM,%) 2, -24 WD 2004/ 080398
PCT/ US2004/ 006 7 -N(R6)-C(R7)-Cl-10 alkyl,
-N(R6) - S(0) 2- CI'*10 al kyl, -C(O-d-10 al kyl,
-C(O-0C1-1 o-&lylf’yl ,

-heteroaryl,

-heterocyclyl,

-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 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,
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:
/ CHz)a\
—N—CR, —N— S0,

\ (CH,), / C Re’ N Ry’

, ,and ;

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

each Ry is independently selected from the group consisting of =0 and =S;

Rs is 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-Rs)-;

X is Cp9 alkylene;
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5-N3, -aryl, -heteroaryl, -heterocyclyl,
-C(O-aryl, and 10 -C(O-heteroaryl; R4 is selected

WO e@ni08038 gr oup consi sting of hydrogen, al kyl, Pel/ke1vg4/006867
al kynyl, aryl, heteroaryl, and heterocyclyl wherein
t he al kyl, al kenyl, al kynyl, aryl, heteroaryl, and
heterocyclyl groups can be unsubstltuted or

subdf istsgleetdd fsonothe groumnameissndhef R - @(Ri)r(gl.e qg;gg}g;nt |y

t of alk Xy,
SE SRR RS Ragei g seioetsd fom thaigemcemepneising of
hydifblgérﬂ I&ll@,l @M aRdalkGRIPOTYR Qﬁm’!o?e@@’\kllth ﬁ{eyﬂlf?éé{en atom to which
het ef oaryl, heteroa oxy,
9H%¥@¥%§P§ﬂﬁﬁk6&©ﬂnﬁ@1EpunyclyI heterocyclylalkylenyl,

am no, alky (aryl al kyl enyI ) am no,
di al kyl am no/a(&mp the case of al kyl, al kenyl,

al kynyl , d heterodyclyl, oxo, with t he provi so that

when R4 is a i 1At ed aIkyI group and the
substi t uent coﬁ?glns a hetero atom whi ch bonds

bR n~t he I gr oup
Sg;?g%%%ﬂggiﬁggg?é?%%p%ar Rnl(%e?mggh%kbézg At i t uent
anda ehéb nid indgemdartynintegers hint D t¢4 vith the fiﬁziﬂso tBEt v&}%n Qs

-O-C%T ﬁ& ed%@_%;} ! %rd}ﬂ&p@ F f—%’ggbztt 1}3?1%@?];1 bR(ge nlgiependently 1ntegers

f
fr ndently 'sel ect ed from the group consisting o
Otﬁ{/%?ggen al kyl, 25 and aryl al kyl enyl; each R7 is
Or@H@@ﬁ@ﬁﬂ@m&mwagép@bbsdhﬂﬁmmﬁthe group consisting of =0

— A.is selected fromthe
SPgup congl squlﬁﬁcl%gf’f?@ﬁ{ ;}1 Rids Seleﬁ‘@(‘i‘«%‘?mtleww Ragsisting of

- XNNRR)) herein ¥ i&-
%8%540%%%98 PC%’/%%?)%A?/I%%GSIWC Vs s ?ectg’g ?% gng?he

gr ol E%qul‘%ltq%elﬁﬁ OfﬁQIRSI)la 1I-1, B(l ﬁ€7$61®t6d ﬁfﬁ(l@ﬁ?gr,oup consisting

of Iéygﬂ'cg:etﬁ e%&ﬁ(s %llr%elil)ﬁ L}&%%% ﬁgﬁ%%(\el}yéerg‘; hetero arylah(yl enyl,

heteroarylalkenylenyl, amlnoalkylenyl alkoxyalkylenyl, acyl,
alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkylenyl, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, and
arylaminocarbonylaminealkylenyl.

In certain embodiments of Formula II-1, 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,CH,CH,-NHR 5, wherein Rysis
selected from the group consisting of methanesulfonyl, phenylsulfonyl, benzyl, and
phenylaminocarbonyl.

In certain embodiments of Formula II-1, 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 3, wherein R;3 is selected from the group consisting of
methanesulfonyl, phenylsulfonyl, benzyl, isopropylaminocarbonyl, and
phenylaminocarbonyl.

In some embodiments of Formula II-1, R;' is hydrogen.
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hydr ogen, al kyl, and aryl al kyl enyl; or RO and R4

together with the nitrogen atomto which R9 is bonded
W@ am4/0803p8 t 0 formthe group /(CHzZa -",\ -N /APCBHUS2004/006867

(CH2)b -"/ a Z is selected fromthe group consisting

of -0- and -S(0)0_2-; and a and b are independently

integers from1l to 4 with the proviso that when Ais

- 0- ,In s EBhbodimbdht¥-oRFbrmulaMI-1 N(ﬁn'ﬂ(lﬂﬁh \éaé?f'ﬁldeﬂéﬁﬁéhtﬁr alkyl

and are independently integers from2 to 4;

phalllﬁrﬁ@@@t?mb‘éclwn@@é Eptraple dl-&dt andtRat joit to form ;ﬂ@ngoup

enbodi nents of Fornula 11- $ F@I is selected fromthe

group consisting of - R4/ >and - X- N(R6) - Y- R4

wherein Y is -C(R7)-, “8N0)2-, or AC(R7)-N(Rg)-. In

certain enbodi ments of Fo @)LL/ R is selected

fromthe group consisting of ﬁwydr ogen, al kyl,

al k

et o bas PV Yoo R LR LD IR rpm tho eroup consisting of
hyénqwgm; alkiyy, aadytlkoxadtlkyﬂmyﬂl iﬂ;dee‘.alyﬂ embadijthents R, is selected from the

grou ﬁélgfs}?tlf nf&nf) m no% 1eﬁﬁeth0&<|y%]/;1pf]aﬁpqll S@gﬂ%?\@}’l and in certain .
en@bmh@mmzc@ rsa@aad frofn@thY rLgﬁJ F)é'oﬁé&é‘c n)g%}"h%%'g@l | BT, pRBYL, butyl,

?%l am nocar bonyl am noa eny ' cért

2-raptpewchhtandsthomymetiyh 11-1, RL is selected fromthe
group consisting 20 of hydrogen, nmet hyl , i sopropyl,
but ya some ﬁnbtbﬁmpmspﬁll?pnhuleﬁhy,lrpis@pyl 3- net hyI but yl ,

cyclohexyl . .ben ci nna fura Ineth and

R R AT RO L N

thediyathesi€ ONsdripdunds 6f FERiulAN ‘islui f20133" I, a?iaﬁﬁl Y1- s u'rh Q¥ htermediate
bénzyl, and = phenyl am nocar bonyl”. ~I'n certain

compeyguls ava the sugtwiahfomulas V1T, B, X, sXIs16) awd DS TF desenibdichelow.

Dut e PGSR Eh P Bon i Mes AUEROR: rctbs ot BB Formuta

(VH)fcI ohexyl, benzyl, 3-phenyl propyl, cinnanyl,
furan-2-yl net hyl, and - CH2CH2CH2- NHR13 vvherel n R13

is selected fromthe gr oW g |st| ng of

met hanesul f onyl, phenyl sdl fa e zyl,

I sopropyl am nocar bonyl , v ph‘ényl am nocar bonyl . 30
I n sone enbodi nents of | aNHd -1, R' is hydrogen.

whérein:
each Rp is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
n is an integer from 0 to 4;
R, is selected from the group consisting of:
-hydrogen,
-alkyl,
-alkenyl,
-aryl,
-heteroaryl,

-heterocyclyl,
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-26 WO 2004/ 080398 PCT/ US2004/ 006867 |In sone
enbodi nents of Fornmula I1-1, R and R' are each
wo pabefpogusgent |y al kyl. I n sone enbodi nents of FOT/IB1084/006867
I[1-1, R and Rljoin to formthe group: // (CH2)a -N A
(CH2)b I n some enbodi nents of Formula I1-1, R2 is
sel ected fromthe group consisting of 5 hydrogen,
al kyl , angkylekoxyakyy!l enyl, in certain enbodi nents R2
is selected from the group consisting of hydrogen,
butyl, 2-#HEYlRBSFetWyl , and et hoxynethyl, and in
certain s sel ected from t he group
consi st nﬁﬂ@? %Z?T%ggﬁ Jriret hyl, propyl, butyl,
2- met hoxyaﬂkj?ﬂ)dr allaengl] Silbmw}embyhmb or h!@réﬁiﬂiﬁtﬂ%@ﬁ’c@ dé1Red Som the

of Formula I1-1, nis 0. 10 The present invention also
provi des SFOWFOUFEDE Mat are useful as internediates in
the synthesis_gfg corrpounds of Formula I, I-1, 1-2,

1-3, Il, and/or Tl-1. These internedi ate compounds
have the st rueluajown Formulas VII, IX, X, XLIIIl, and

XLI'TIl descri b%g‘.%gzlhow. The present invention provides
internedi ate C nds of the follow ng Fornul a

(M) n\>- MNi®R),15 (RB)n VII wherein: each RB
IS i ndependentl sel ected fromthe group consisting of
al kyl, al koxy:S &HaNﬁ@ém hydr oxy, and trifluoronethyl;

B o S o nLRBE (RGO fif 12 19 s eoted from
25 -aryl, -hets@R$(0),-Ci.1o alkyl,
-C(0)-Cy.q0 alkyl,
-C(0)-0-Cy.qg alkyl,
-N3,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
each Ry is independently selected from the group consisting of hydro gen, alkyl,
and arylalkylenyl;
Ry is selected from the group consisting of =0 and =S; and
Z is selected from the group consisting of -O- and -S(0)o.2-;

or a pharmaceutically acceptable salt thereof.
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-heterocyclyl, -27 WO 2004/ 080398 PCT/ US2004/ 006867
- al kyl ene- Z- al kyl, -al kyl ene-2Z-aryl,

WO alokpimpe- Z- al kenyl , and -al kyl or al kenyl subGT/US200€006867
by one or nore substituents selected fromthe 5 group
consisting of: -OH, -halogen, -N(R6)2,

-C(R7)-N(R6)2, 10 -S(O 2-N(R6)2, -N(R6)-C(R7)-d-10
al kylthe ges%ﬁﬁﬁ‘)entl% s prdvid&y 1ﬁieh}i«1:d1ate c%ﬁbmﬁ% df %e]afomﬂvmg

C(O-OCl-1o al kyl, 15 -N3, -aryl, eteroary
Fonﬁléllaépél:ycl yl, _Q(O-aryl, and 20 -C(O) - heteroaryl :

each R6 is i ndependent ly selected fromthe group

consi sting of hydrogen, ,N\ and aryl al kyl enyl; R7

is selected fromthe gro stithg of =0 and =S;

and Z is selected from group consi sting of -0-
and -S(0)0-2-; 25 or a rmgceyti cal ly acceptabl e
salt thereof. -28 WO 2(03?@)4/ 080R38 PCT/ US2004/ 006867
The present invention also provides internediate
conpounds of the followng ®Bormula (I1X): N

wherein:
each Rp is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
n is an integer from 0 to 4;
Ry'is hydrogen or alkyl;
R is selected from the group consisting of:
Ry,
-Y-Ry,
-X-Rs,
-X-N(Re)-Y-Ry,
-X-C(R7)-N(R¢)-Ry4, and
-X-O-R4;
or Ri' 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,
-alkyl,
-alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
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Nj R N i N (RBpn Rl' RL I X 5 wherein: each RB

i s independently selected fromthe group consisting of
wa@bdoglogo3as koxy, hal ogen, hydroxy, and trifl uorCneEs1vgd/ 006867

nis an integer fromO to 4; RI1' is hydrogen or

alkyl; 10 Rl is selected fromthe group consisting of:

-R4, -Y-R4, -X-R5, -X-N(R6)-Y-R4, 15

- X- C( R7) ~8¥R6he-Rdaryland - X-(r)-R4; or R1' and RL

together with the nitrogen atomto which they are

bonded catkylsnerZralkenyh#d group sel ected fromthe

?Eﬁé b co niﬂﬁ tdﬁ%%eﬂg%s@i@tgﬁi}g@ég Pg&a@e; i(\}'l;%stt%ﬁémé 'rs\tblacgéézfmm the

consi st i ggoupfconkiptiigpefen, -al kyl, -al kenyl, -aryl,
25 -heteroaryl -heterocyclyl, -alkyl ene-Z-al kyl,
-29 WO 2004/ 08913']98 PCT/ US2004/ 006867

-halogen,

_N(R6)2:

-C(R7)-N(R¢)2,

-S(0)2-N(R¢)a,

-N(R6)-C(R7)-Cy.10 alkyl,
-N(Rg)- S(0)2-Ci.10 alkyl,

-C(0)-Cy.10 alkyl,

-C(0)-0O-Cy-19 alkyl,

-N,

-aryl,

-heteroaryl,

-heterocyclyl,

-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 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,
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
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- al kyl ene-Z-aryl, -al kyl ene-Z-al kenyl, and -al kyl or

al kenyl substituted by one or nore substituents
w@edgoswas f rom t he group consisting of 5 - OH, PCT/US2004/006867

-hal ogen, -N(R6)2, -C(R7)-N(R6)2, -S(O2-N(R6)2, 10

-N(R6)-C(R7)-C1_10 alkyl, -N(R6)- S(O2-Cl1_10 al kyl,
-C(O-CL 10 alkyl, -C(O-OCl-lo alkyl, -N3, 15
-aryl, -het amzya\ - het erocyclyl, -C(O-aryl, and
-(O) - heter aryl 20 _S@,J;ect ed_f,\[_a dhe group
consi st ng dro a$ky} al ken;([ I kynyl , aryl,
het er oaryl , ocyc Rg al kyl

in
al kenyl , al kynyl ar yl’, heterodr yﬁ? and heter ocycl yl
gr ogpeh Rais 1mEpamhmﬂytselbctbda troor the gltsipicotisiethdor I@Gﬁ) g@ﬁ alkyl,

ituents independently selected fromth
ang?‘”é’i#@%@ sting of alkyl, al koxy, hal oal kyl,
hal eadkRxi qncfb@leﬂ&%ﬂy sBlediE@ froﬂytﬂé gl:%lpa?ﬁé'lgtﬂfg §b= §9 ¥R,

carboxy, fornyl, aryl, aryloxy, OXY,
het &G&Cy’ralkﬂémér oaryl oxy, het er oar yl al koxy,

h
ol SRes Y Pl o e sio CHRAT S e R AR and
-N(M(R@)SE’-R)J) ;al kyl ; al kenyl, al kynyl, and

het er oc cIyI oxo, wth t he proviso that when R4 is a
subt Flaredk XlleR?/’I group and the substltuent cont ai ns

h k
?heﬁf‘?hé‘e%%@ o e R S S a0 e plne
-S(6Ds- Méﬁ@ ,tainé - @(R)ﬁN(ngl)emfhﬁBﬁ Rdie seledtécpﬂﬁlﬁ tBé gmub‘éoﬁ’&stmg of
h@{h Eﬂl ridlg vﬁ? IS selected fromthe group
YUgRE) & yhgjméfafy alkylepyd onRuamddaiogetherTyiUsioouiragsgem to which

Ry is bonded can join to form the group

/ (CH,), \A

Z is selected from the group consisting of -O- and -S(0)o-2-; and

a and b are independently integers from 1 to 4 with the proviso that when A is
-O-, -N(Re)-, -N(Y-Ry)-, or -N(X-N(R¢)-Y-Ry)- 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
Formula (X):

O\+ N

N X
| >Ry,
N
AN
(Ry), R, Ria
X

wherein:

each Rg is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;

LA
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/I (CH2)a -NA-N,CRS-N S (CH?2)b R8, CR8 and
each R6 is independently selected fromthe group

wa@omgiosispsg of hydrogen, al kyl, and aryl al kyl ergT/DSBaghnese?

R7 is independently selected fromthe group consisting
of =0 and =S; 5 R8 is C2_7 alkylene; Ais selected
fromthe group consisting of -CH(R6)-, -0-, -N(R6) -
- N( )i-lBéﬂmtegwﬁom@\l(&@: N(R6)-Y-R4)-; Xis C2_20
aI kyl ene; i's sel ect ed fromthe gr oup consisting of
)is ydreg@zs?t vl - S(0)2-, 10 -S(0)2-N(R6)-, and
C( % e ctedfromthe gr oup
cong %@&@%g}it&oﬁ‘f@%%&&g%%n Et Afgnd aryl al kyl enyl ; or
RO and R4mapget her W|th t he nltrogen atomto whi ch RO
i s bonded c}g&join to formthe group (CHAT -N A (CHA
-/ 9zri¥ ected fromthe group consisting of -0-
and S(O)_;Q_l%; and 15 a and b are independently
integers from1 to 4 with the proviso that when Ais
-0-, - N(RB)NRe)-M-Bs:R4.) -, or -N(X-N(R6)-Y-R4)- then a
andbar | |ntegers from2 to 4; or a
phar maceﬁ%( @@Tf@@g%ﬁt Ie salt thereof. The present
I nventi onxahgq,;provi des internedi ate conpounds of the
followi ng 20 Forrrula (X): O-N+ N \> RZa N NC (RB)n
Rl RF R4 and Riyiegpthpiwit thetnitregeanatom depbivhidhey are behdatoad join to

fork] £ g}otuB Se”ERY FrofPihR ig%dpnc%n&gtir%l &yl al koxy,

, , and ;
R, 1s selected from the group consisting of?:
-hydrogen,
-alkyl,
-alkenyl,
-aryl,
-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,
-N(Rg¢)2,
-C(R7)-N(Rg)z,
-S(0)2-N(Re)z,
-N(Re)-C(R7)-Ci.10 alkyl,
-N(Re)- S(0),-Ci-10 alkyl,
-C(0)-Cj.10 alkyl,
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25 hal ogen, hydroxy, and trifluoronethyl; -31 WD
2004/ 080398 PCT/ US2004/ 006867 n is an integer fromO
W 2004/08R%8 i s hydrogen or alkyl; R a is sel ect dI/U803/006867
the group consisting of: -Rd4a, 5 -Y-R4, -XR5,
-X-N(R6) - Y-Rda, -X-C(R7)-N(R6)-R4a, and -X-O Rda; 10
or Rl' and Ria together with the nitrogen atomto
whi ch they areCfopgded, galkyl,0oin to forma group
selected fromthe group consisting of: 7 (C HA, -,\ -N
A-NCR7 -N S 1 (CHb R8, and ( R81 Rea is
sel ect ed ‘from_gulg, group consisting of -hydrogen, 15
-al kyl, -alkenyl’, -aryl, -alkylene-z"-alkyl,
- al kyl ene- Z" - ahgtérocgfdyl; adkyl ene- Z"- al kenyl, and
-al kyl or al keék/(é):su stituted by one or nore
substituents $ s#¢d fromthe group consisting of
- S'(%%zfs %?11%661@% Brom the grdWpRBhdstingSeRGhzdYeRONRy1, 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,
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
which Ry is bonded;

R; is selected from the group consisting of

(CH),

_N/ \A —(—CR7 —E—SOZ
/

NS (CHy), R g R ;

each Re is independently selected from the group consisting of hydrogen, alkyl,
and arylalkylenyl,

each Ry is independently selected from the group consisting of =0 and =S;

Rg is Cy7 alkylene;

A is selected from the group consisting of -CH(Rg)-, -O-, -N(Re)-, -N(Y-Ry)-, and
-N(X-N(Re)-Y-Rs)-;

X is Cy.p9 alkylene;

Y is selected from the group consisting of -C(Ry)-, -C(R7)-0-, -S(O),-,
-5(0)2-N(R¢)-, 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 nitro gen atom to which
Ry is bonded can join to form the group
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-N(R6)-C(R7)-C1_10 al kyl, -N(R6)- S(O2-Cl1_10 al kyl,
30 -C(O-Cl-l1o al kyl, 232 WD 2004/ 080398

w8304/ 006867 C(O) O CL_10 al kyl, -N3, PEEDF1004/006867
-heterocyclyl, and 5 -C(O-aryl; R4a is selected from
t he group consisting of hydrogen, al kyl, al kenyl
al kynyl, aryl, and heterocyclyl wherein the al kyl,
al kenyl , al kyn{dH,), and heterocyclyl groups can be
unsubstltut d or sub tltuted by one or nore
substi t uent |ndep?/§§ntly selected fromthe group
consi sting of~@Hegyl~" al koxy, hal oal kyl, hal oal koxy,
hal ogen, nitro, hydroxy, cyano, 10 carboxy, fornyl,
ar ylZ" issejdotedyfrom ithyd @bkp Eynsishiag ef lLI%t(-yelcﬁdyS(O)z- and

ami no, a am

het lyl al kyl

(:r 3{*’3 C %ﬁ@ en maqgaﬁkfmnaﬂnt% Wlﬁﬁ@e PrPViseethataslhenoh is
_oal.

O3 keSS tkat KM o ARE). Rt AP Sk ind Bt hegers

ﬂ%ﬁ@tQﬁﬁ substi t uent contalns a hetero atom whi ch

ds direc I roup then the al kyl
or a Waggﬁlcgfly]éccgptaﬁggﬁgﬁt ar bons between the
sub ituent .and the nitrqQgen atomto 15 which Rl is
bonddq Pregentiiavestion alsg pre lmﬁen@wa gopeilds of thy feflowing
FofddTRLIN A -N CRS -N S \ / 1 (CH2)b R8 , and R81
each R6 is independently selected fromthe group
consi sting of hydrogen, alkyf aryl al kyl enyl ; 20
each R7 is independently selecte ﬁ*ﬁﬂythe gr oup
consi sting of =0 and =S; N7 alkylene; Ais
selected fromthe group“@b I ngNHYf CH(RB) -0-,
-N(R6)-, -N(Y-R4)-, and (X-N(R6)-Y-R4)-; X i s C2_20

al kylene; 25 Y is 8 fromthe group conS|st|ng
of -C(R7)-, -C(R7)-¥% -S(O) 2-,
XLIT
wherein:

R is selected from the group consisting of alkyl, alkenyl, alkoxy, halogen,
fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
lisQor1;
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:
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-S(O2-N(R6)-, and -C(R7)-N(R9)-; wherein RO is

sel ected fromthe group consisting of hydrogen, alkyl
wapa4asoshbal kyl enyl, or RO and R4 together w t hP€T®S2004/006867

nitrogen atomto which RO is bonded can join to form

t he group -33 WD 2004/ 080398 PCT/ US2004/ 006867 (C HA,

-N/ A (CH2)b Z" is selected fromthe group

consi sting of .0pf, and -S(0)2-; and a and b are

i ndependently integers from1l to 4 with the proviso

that when A ishalogen, - N(R6)-, -N(Y-R4)-, or

- N( X- N(R6) - Y- ﬁ?(}]{ t hen a and b are |ndependently

integers 5 fro ﬁ)’to 4; or a pharnaceutically

accept abl e sal-CRH))N@qJ,, The present invention also

provi des interg&% i at e conpounds of the follow ng

Formula (XLITY R2 (R, / N2 0 10 XLI

wherein: Ris )E oyt je group consi sting of

al kyl , alkenyl ko Hal‘o en, fl uoroal kyl ,

hydr oxy, ani neN(]&&)kS(&)m(h@g aleyld di al kyl ami no; 1isOor1;

15 R2 is sel ec{:@ Er om.t he group consisting of -
- hydr ogen, } 1-10. ﬂ’enyl -aryl, 20 -heteroaryl,
-heterocycl yl ,-C(G))ibk(ﬂ..l%‘@ﬁcyg' al kyl, - al kyl ene- Z- aryl ,
‘ 'N3:
-aryl,
-heteroaryl,
-heterocyclyl,

-C(O)-aryl, and
-C(O)-heteroaryl;
each Ry is independently selected from the group consisting of hydrogen, alkyl

9

and arylalkylenyl;
Ry is selected from the group consisting of =0 and =S; and
Z is selected from the group consisting of -O- and -S(0)g.>-;
or a pharmaceutically acceptable salt thereof,

The present invention also provides intermediate compounds of the following
Formula (XLIII):

x—N
N| >R,
Z N
R), !
/ Nr
@_/O R1' 1
XLIII

wherein:

>

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

fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
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- al kyl ene-Z-al kenyl, and 25 -al kyl or al kenyl
substituted by one or nore substituents selected from

WO b@4/08138%1p consi sting of: -34 WD 2004/ 080398 PCT/US2004/006867

PCT/ US2004/ 006867 -OH, -hal ogen, -N(R6)2;
-C(R7)-N(R6)2, 5 -S(02-N(R6)2, N(R6)-C(R7)-C1_10

al kyl, -N(R6)- S(O2-C1 10 alkyl, -C(O-Cl-l1o alkyl,
- Qs 6oL 10 al kyl, 10 -N3, -aryl, -heteroaryl,
-heterocyclyl, -C(O-aryl, and 15 -C(O) -heteroaryl;

eacR1Rs hydrogemiepalkydent | y sel ected fromthe group
consj St of - h ogen. al kyl, _.and arylal kyl enyl; R7
i's séllge%:e?%%eoifrr%%nqﬁ%gmﬁp88?)31%]61%) sting of =0 and =S;

and Z isRgel ected fromthe group consisting of -0-
and -S(0)0-2-," 20 or a pharmaceutically acceptable
salt ther&df4 The present invention also provides
i nter rredi_ﬁt_lg5 compounds of the following Fornula

J

(XLITT): ’N\}-- R (R1 NN ORRL 25 XLIII
-X-N(R¢)-Y-Ry,
-X-C(R7)-N(R¢)-Rs4, and
-X-O-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:

/ (CHZ)a\
—N A —N—CR, —N—S80,

NC(cH,), ( 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,
-N(Re)2,
-C(R7)-N(R¢)2,
-S(0)2-N(R¢)a,
-N(Re)-C(R7)-C1.10 alkyl,
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wherein: R is selected fromthe group consisting of
al kyl, al kenyl, al koxy, halogen, fluoroalkyl,

woganogp8 ani no, al kyl am no, and di al kyl am no; PEBESNDIH006867
2004/ 080398 PCT/ US2004/ 006867 1lisOorl; R"' is
hydrogen or alkyl; Rl is selected fromthe group
consisting of: 5 -Y-R4, -X-R5, -X-N(R6)-Y-R4,
- X- C( R7) - N( R6)-N¥#¥)- 8(@),-C X5 &ky?4; 10 or R1' and R1

together with the nitrogen atomto which they are
bonded can j oirk(@bCi-fogdaila group sel ected fromthe

roup consi sti N - -N CR7 -N SO2 (CH2)b RS
? ang R8 9 Rz_&leosﬂs)é(ljlélgf’ﬁg%ﬁfromthe group consi sting
of -hydrogen, -N35 -al kyl, -alkenyl, -aryl,
-heteroaryl, -heterocyclyl, 20 -al kyl ene-Z-al kyl,

-al kyl ene- Z-ar§%>  -al kyl ene-Z-al kenyl, and -al kyl or
al kenyl substifdited-py one or nore substituents
selected fromthe g¢roup consisting of: 25 -CH,

-hal ogen, - NFR8¥2cyclyl,

-C(O)-aryl, and

-C(O)-heteroaryl;
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,
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,), ~
_ A —N—CR, —N— SO,

N
. (CHy), Cr’ ( R,”

8 .
R , and ;

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

each Ry is independently selected from the group consisting of =O and =S;

Rs is Cy7 alkylene;

A is selected from the group consisting of -CH(Rg)-, -O-, -N(Rs)-, -N(Y-Ry)-, and
-N(X-N(Rg)-Y-R4)-;

X is Cap9 alkylene;

Y is selected from the group consisting of -C(Ry)-, -C(R7)-O-, -S(0)z-,
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~C(R7)-N(R6)2, -S(0O2-N(R6)2, 30 -N(R6)-C(R7)-Cl-1o0

al kyl, -36 WD 2004/080398 PCT/ US2004/ 006867 - N( R6) -
woL@pas398 10 al kyl, -C(O-C-io al kyl, -C(O -EETIUS2004/006867
alkyl, -N3, 5 -aryl, -heteroaryl, -heterocyclyl,

-C(O-aryl, and -C(O-heteroaryl; 10 R4 is selected
fromthe group consisting of hydrogen, alkyl, alkenyl,

-s@)krNOR&)r, aad yd:(R7)m@y Oﬁhéﬂsm ngl sd163t€ BEMGhY grdw %bgdlﬁmg of

, yl, heteroaryl,
hYﬁf@g@‘ra @B%wyﬂ a@fl i; nrslaﬁr Bearwr&ut@gfthi&w@atmrmtrogen atom to which
yﬁﬁm e substituents independently
Rgze ec|e g&§§3ﬁ¥t e gro p consi sting of al kyl, alkoxy,
hal oal kyl G4dd.kexy, hal ogen, nitro, hydroxy,
mer capt o, _( ano carhoxy, fornyl, aryl, aryl oxy,
arylalkoxy heteroaryl het er oar yl oxy,
het eroaryl al k terocyclyl het er ocycl yl al kyl enyl ,

am no, al ky Ianlno (arylalkylenyl)anlno
di alzkly B%lmtﬂbfromrthe group h:enslﬁmg ofFOahnid/4S (Ol keemydl |,

oy e R T DB B

-0s utl@Rg)I U -RG nblaimx-ﬁ(mlyekg) WD WA Lre mgn%ndently integers
directly to the al kyl group then the al kyl
froghhtoatins at | east two carbons bet ween t he substltuent

.Orgg e gﬂ%@g@ﬁgﬁg%@aﬁ%&& V\/nl ch R is bonded; R5 is

ecte group consisting of /---- (CHA
-,V -NA-N CR7T -N SO2 1t (CH)b Y R8 R8 and

dependent | sel ected fromthe grou
ggﬁg‘egq?lilalnEO%Qn gr&@mgé' éﬁea%gph@ﬂhe ability of the compgund 31 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 R, in Formulas I-1, I-2, and II-1, and for R,4 in Formula
I-3. Tllustrative non-interfering R" groups include those described above for R and R; in
Formula I-1, and for Ry in Formulas I-2 and I-3.

As used herein, the terms "alkyl," "alkenyl," "alkynyl" and the prefix "alk-" are
inclusive 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 carbon atoms, with alkenyl 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 6 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,
cyclopropylmethyl, cyclopentyl, cyclohexyl, adamantyl, and substituted and unsubstituted
bornyl, 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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and aryl al kyl enyl; 25 each R7 is independently
sel ected fromthe group consisting of =0 and =S; R8

w0 20008803981 kyl ene; A is selected fromthe groupCT/US2004/006867
consisting of -CH(R6)-, -0-, -N(R6)-, -N(Y-R4)-, and
-N(X-N(R6)-Y-R4)-; X is C2-20 alkylene; 30 Y is
sel ected fromthe group consisting of -C(RS)-

"alk€(yRBhnd alkyS10ydups defhéd WEH w0 A @ 8 lalkl 1
apgbﬁuszooi/%r%s%u S0 2-N(R6) - an (RS} - NCRe) - ¥

°°%H’é$eélaﬁ afigylqne naQipty e St @AY HEow mﬁa si sting of

t pgathiim HelbdinL 3 @%%Veeﬁéfﬁ%?n%%ﬁ{ e A%l by qmgrr
mou:ahalp gématdms findslmiihg pefluotipateChuds. Thibishalsd Lo f other 8ups

| ect fr t he group consisting of -
e gy e prefs fhalonin el qfﬁ@léﬁ&éfr%?é?ﬁlkxlg&rwpég& —)
tnﬂudr@m@th})‘l bha Hfé?hkf(%r @ilélhﬁR%})l}; l'tl?étegm eﬁ%&oélﬁylg s nglusf% %@éroups that
arej subigiputed émolny of moegBuginefatans, 20aiuding perflaorinated groups (e.g.,

.phar eygtically acceptable salt thereof. 10 Herein,
tnﬁh%?f“%@‘rferi ng" nmeans that the ability of the

CONIay fdmOTarda b uded hef@i’tijﬁicﬁfdﬁs ERb&byclit BIHESC Pngs or rmg systems.
inhibit) the bi os?/nt hesis of one or nore cytokines IS

Exagples eéglfvl gipeps impludp phenyib-riaphidyt, dinhenyls fheenylund indenyl.
1] 45k E&%ll "ﬁgtepo%@ Ih.nlte%£§ ﬁln%tor%ﬁ (grgtjog}] | ncI ude t hose

descri ove and I1-1,

and Theterfii2Aeicroargll' tehaied drohnalic rin §b Uﬁﬁﬁg’lﬁys’ﬁ/éhqs that contain at least
ngn-jnterfering R"' IT%roups i ncl ude those descri bed
A

OnGHpg Beteipaton g, RsS Sistaligihgteroaryl gypepsfipelugestiiryl, thienyl,
pyﬁ&’ﬂ{(ﬁﬂlﬁ@llt&fl %i@lﬁﬂ‘r §l.s 1r@§)}ﬁilsan§(ﬁgle %}Pg)fs;n%iﬁsﬁe&razolyl

mmIaEOth pytaseliyl exan‘olyﬂpﬂhtazelyl ajeg;tttﬁltahjall, Ber&bdu@ﬂ@ﬁylb eﬂbazolyl
chai

: cl oal
B BRI S el i,
1so§£ﬂbﬂsls§tﬁﬂ1tz@ly[‘ putig &uﬁlQZ(ﬁiQﬁy?% gf’ ﬁ)grldazmyl
enyl groups con aining f 20 c n"a
tﬂ?&nﬁ’laéﬁmwl oxgdinaplsl, dumdlami‘ylngld‘mn 2 to 20 car bon

at OffRe term '%10{%?0cyrclllglf”dln%&tzssﬁontaqgrigtl gllggl'lsposf nqlagvsgstems that contain at
least one ring heteroatom (e.g., O, S, N) and includes all of the fully saturated and partially
unsaturated derivatives of the above mentioned heteroaryl groups. Exemplary
heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl,
piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, tetrahydropyranyl,
quinuclidinyl, homopiperidinyl, homopiperazinyl, and the like.

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," "heteroaryl,"
and "heterocyclyl" groups defined above. For example, an alkylarylenyl group comprises
an arylene moiety to which an alkyl group is attached.

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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total of up to 10 carbon atons, up to 8 carbon atons,
up to 6 carbon atons, or up to 4 carbon atonms. Cyclic
w@e@das03e@n be nonocyclic or polycyclic and pre¢BUS0Y006867
have from3 to 10 ring carbon atons. Exenplary cyclic
groups include cycl opropyl, 25 cycl opropyl net hyl,
cycl opentyl, cycl ohexyl, adamantyl, and substituted
and TresuNstib W iaelusive bﬂbﬂe ,coﬂ@BMﬂescrﬁ)@Q h@fé‘irpﬁ{(f‘s%ﬂé’ thereof in
Unl ess ot herw se specified kyl ene, " "al kenyl ene,
any Q¢ theg|plgryacenidoallyascaptiable fml’malléﬁtldlﬂg isppnens SIICh@s diastereomers

and %héﬁl\ﬁorrfrﬁ( %15?{@¥ lpo,],yrﬁ}gvsé %f MEX kg] gré%a.rf 81”%”6 f1 a (é(ﬁ)apound 1s

optiedlkyyaciive mlyé ihvamtﬁ)rt slpemﬁba/llf}i méllhdésCﬁaBE oﬁfhetcbﬁlpoﬁlllck ¥ bnantiomers as
8 WD 2004/ 080398 PCT/ US2004/ 006867 "al kenyl ," and

wal SEREAPHS THX YIRS Of das s19BEOHEIBVe. For exanpl e, an
aryl al kyl enyl group conprises an al kylene noiety to
whi ch an aryl group is attached. The term "hal oal kyl "
Pr¢pardtionlofigiedgoropowmideyl groups that are substituted by
one or nore hal ogen atons, including perfl uori nat ed

groyps. This al so true of ot her groups
i ncl%??é‘g’ ?Jtlrtg? fgvention eanbe prepsrgd @go@n&t@li%gm@ Scheme 1
witRRR, Y] RO GMPS aft & d%hhéﬁgds'e&hy' trifluoromethyl,

and the . Simlarl term"fluoroal kyl" is
i nclly snep él )off &pammssmEMe I, ad-ehbub8tritroquinbline odFermiila I11 is

re nged w1th Z%o; lpﬁﬁ%}%ﬁe@ Eljlc la din glcg&%;a{tgmrgs L ed l&:gé)gggcg
coﬁh@bﬁidbﬂ Fb@'ﬂnulileﬁf CERREM ! cﬁn %é OABiLH buf Bf%ﬁg&g tek t' 1 carbazate

systems. 10 Exanples of aryl groups i

top a@}ﬁtwryof a eAmppasmgtiof Fotrowle SRy a awithbleadvenk suchrae ahhzydmus

dlqhiﬁ?élzl%%gfrx@ﬁ thé ﬁ%%ﬁ}‘g of gﬁn%%a %E: gsﬁrwbly‘?%?mpi ﬁjae :g%;ggénﬁéarg be run
at mhhtbnt:tempaiamrat Thep®iuctane phhxﬁiﬂacb@ticﬁﬂ? a&@amaaofe @u th&eof can be

O? Sui t abl e heteroaryl groups inc
is %?(g?w?onveﬁmaamet hogei Mesny ﬁ9mpou®éqﬁ17ﬂ@uulnﬂl alq Ienoyinydr,can be
| 2t él fgllgﬁ{now'hr b"glglg1lé/ etlfg)}(ﬁéiz o% }"olr ex%rﬁgg gé(g ?S htentRos. 4,689,338;

5,1561296f uB 617’;97 6, ahé |5Z3(89l’640pzhﬂl’thé docﬁm{elﬁﬁ;zdi)ﬂeﬁ |therem Tertiary-butyl
benzi m dazoly

AR aprArciaBY Ablon] eﬁwewmpﬁa%ﬁmh@lﬁnah ayiilwaukes, WI). Many

altbr%@té%él%lai’a{te réaﬁ%’cg (()%f/ r@%a\fﬁﬁle ﬁ%{}%}fi g‘gr;)?%dﬁ)%gﬂ)é g%bareii using known

gra2|n%
synipetrcamét 9¢S oxadlazolyl t hi adi azolyl, and so on. The

¢ i ORI e Reeon S LYo 100 arommLL e Hopifgla 1V s reduced
to el RicaaoaiPo(ied 8f Forthuldy. N)he@&ﬂmh&‘f batisscatita ot she a

fully saturated and partially unsaturated deriva |ves
copsfentipial hpfsiagengays ihyfegernsion catalygt sugh @8 pktinExemyathoy or

i L T T R—g——

whiihpR s Ieilopeh, a plafietaziafasst 1stpt‘efélié& | TheWehation can be conveniently

i.m dazolidinyl, isothiazolidinyl, tetrahydropyranyl,
carried out on a Parr apparatus 1n a suitable solvent such as toluene and/or 1sopropanol

The product or a pharmaceutically acceptable salt thereof can be isolated by conventional

methods.

Other reduction processes may be used for the reduction in step (2). For example

2

an aqueous solution of sodium dithionite can be added to a solution or suspension of the
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qui nucl i di nyl, honopi peri di nyl, honopi perazinyl, and

the like. 25 The terns "arylene," "heteroarylene," and
w0 b@uespey/cl yl ene” are the divalent fornms of PEEUS2004/006867
"aryl," "heteroaryl," and "heterocyclyl" groups
defined above. Likemﬁse, "aryl enyl ,
"heteroarylenyl,"” and "heterocyclylenyl" are the

codipbsarth@ﬁFcfrmﬁIﬁSIWlﬁl 4 u@abs¥ivent subiehE&RAI0Y by 1sop1%?9nol The
"heterocycl yl " groups defined above. For exanple

reaghiRy caft Y eaied @%@apn elstped trowperatureafoy pxameplerol wflyx @ at ambient
teﬁq%%ean al kyl group is attached. 30 Wen a group or
stituent is present nore that once in any Formul a

desdn stbp @) dfReattion &m@hlegracdéﬁlp@ﬁn& SPESrdulE Vs (i reacted with an
el ect ed, whet her ecifically stated or

acwﬁiaﬁﬁ nt l 2681398 ReEY VB ew6peyclizeddo provide a 17H-
1mi(ﬁt‘i§ B&ﬂw.{%hﬂdsof 'Pﬁﬁh#%e e OI? I&Z H%O%P%g? I}Sd&ﬁ%& P& otution of a

herein and salts
compamfanfeﬁmmuhﬂ Yyn asm&#bi%ﬂnﬂl\&nf archmg anincraidi dighlo®aisiiiase in the

di ast d t | vat
Dre 5,8 P e S R ne” 0 BReliP e rope & ebipbund
terhperatQR Fi@khiipRCOT (¥ or ot RblelV@RpLARIrS. pgf:n%dcri 612 Itﬂé’goduﬁt of part

i ncl udes each of the conpound' s enant i
(@) sssheateddnian alephelin sodvept it the presenveiofabese. Her epamp]te; tha pedduct of
. ds of the i nvent can
pm%&@gﬁ%gggacc§p§%2§%# ﬁ@gg?F8ﬁ@§@ﬁgﬁﬁhV Hﬁﬂh@ﬁﬁﬂﬁdﬁ“h
methanpliéZamoaind n are as defined above. In step (1) of
React.i on Scheme |, a 4-chloro-3-nitroquinoline of
For rilicEnafively; step (33 san beicairied onidrreaniingla ®am932@pémeula \Y

il SIS SRR ek Oy L B LR T b aci

inadude dpthoedels angd 1 ,Elelalkdiydlk}d alaagate THeQatbok9lit!hdi@Br Bfuitalent is
1% glg c%f Flgllr 11 a_suitable solvent such as

selgctrd B st il rapy: PB‘?‘F&%&%RMU‘P%W&F BserrEpmda Faseula VI

FoB &l AS tﬁéthﬁtd?ﬁfo?dﬂlﬁ?e WIT g@ﬁtcbﬂl? Wﬁﬁ@re 8%1&@7 198Fp and

anmbi ent’ t enperat ure. uct o ar ma Yca
trieiled opthadleratsavill provede @bompﬂurbhvhers Bbaik bdtylhyThe reactlon can be run

o GBSEILL P TER B D SOOI S K resion's

runeith eaficicaeleeatias (XM e an 1&»110‘?@{: %fe B!ﬁﬁl d4a B
5 175, 296: 5, 367 076: and }gassg 640 and t Sg 2’8%@%@%0““

reagfiens dOpiRIAEY @ catplsist sughyas prtigine ﬁmdroahlbn«iam bagncluded The

RS PO SO AL rionn

meflfods. exanpl e, benzyl carbazate) may be prepared using
kno S&thgplc nmet hods. In step (2) of Reaction
Schéhiie petionSehenabdhnteriobutmeicathioayl or altematsionyearbonyl

grotuﬁ iPFeOvEE fdnH mqﬁﬁdjazg cofeBbiH & PhrmifiSy T l%jﬂ}gcfrolglrs]ls %8er acidic

be carried out using
conditions to provide a 1H~1m1dazo[4 5-c]quinolin-1-amine of Formula VIIa or a salt (for

example, hydrochloride salt) 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.

In step (5a) of Reaction Scheme I, 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

-41 -



10

15

20

25

30

25 conventional heterogeneous hydrogenation catal yst

such as platinumon carbon or palladiumon carbon.
WO-0004580388 conmpounds of Fornula |V, for exanpl ePCT/US2004/006867

compounds in which R is halogen, a platinum catal yst

Is preferred. The reaction can be conveniently

carried out on a Parr apparatus in a suitable solvent
examldh elsetdr is @ddedan &/ solution 0P tHenddfchlorilib 8alp b4l bkﬁhp&md%f

S o S ETAE Lo oG o
resH{ P }&@OW@W@ )EPECl&P& . g{étcﬁi% élﬁelf‘}’él%t%l Hiresponding

For exa , _an agueous Sso sodi um
ketghor doetabthdedftio sdeczte:d with Bpamt Rg gmppmﬂlabwﬂblﬁrotfhie the dddired Ry,

2004/ 080398 P 2004/.006867 co of Fornul a
su riERC s 7 EboEs oy o Crd e SORRMGN G ormula 1. Por
exdr1B RBAAG kyill PRvidd £ashpund Q@féré?ﬁla%fsalbl%ﬁyp Hid ﬁénzéiﬁehyde will
el evat ed tenmperature, for exa

Proidsi aecmmpctuedrp‘ézem Rrads bmylsﬂém r¢@}ionfis Raarith mfﬁsentdreatmg to

\Y t W t 5 acyl
arife ST Bimch 2" Wb Sexpay ot bl e B oyt biatudlwen (1 1)
e %d;;?%eﬁsﬁ2@%@@5&%@6?@%@%@5@%{1&

of & S’f@lb S Rgagitonrshaiie & acanppognd of Fermnda Ydlliereduenddh
h
P D1 Rsofh LRI AR Lo BSFRIASRE' e rgion

base suc
cargbg @aﬂncrbohtthgmddh@tsodmm lﬁcﬁrbh}&kﬁlemd) @ soliltiéh oDd c@hp@iNdi g Formula

t t duct of part 10 (i)
ViR il sciveh B comals.onimel Lf 3 Teagle gRdeewe & Rbient
teniRPRureFAhe HYSHRL 61 2 ﬁ%n@ée%ﬁb’ﬁfgs Re t@%% kalf thbrdo® can be isolated by

refluxed in ethanol”in the pr excess
COI!WH@QWMQ@@ or is heated with nethanolic anmoni a.

AIt t 3 bg .carr ut, . b acti.n
o B sl O R o Sefeiia L e b atptin-1-
amﬁwhf\mhﬁﬁla vmémﬁe trodtddl vk & kegHd il @B&&h&«ﬁqd‘eafn*ae&e‘ldle
acid 15 include orthoesters and 1, 1-di al koxyal kyl

congifiensde proyiderh b dmidranl 3- e]qamoandramm |cvlaapelmd ¢fFormula IXa.

i d h d R2a
Fof GBS e adag Bt 5P AT 2Tt Py mprmmat
VIIaJ,’ iliegdiydd iarat dnirhisle galventwutl asor, Miaﬂl@oraetﬁmao Oal6k MRS Ewith a

R2a i dr ogen, and trlethyl orthoval erate wil |
ketﬁ?%wdz@qy ; slordbrakydsidraggom @awratu% dhe pradupton 2

h&ﬁﬁc@ﬁlcﬁl‘l‘_‘{ﬂ acde aﬁﬁ%ﬁﬁ QfFCalbe K812 é?)rnvérpc o1 llﬂg)[?lr %

sol vent such as anhydrous tol uene. e reaction
r unImsteth (7 wff RleecvtEmESchelab [[,ruglﬁ[—mncﬂam[é bé]ﬁuﬁbynaLmhe kompound

f d t f t
of Bispith s 1 S iaetp plovidCir VS sy e vt epmvaationa
oxid@n P ehNhbtid @EpabldI6r foRhRY Wleﬁés afk@l%ﬁ&%‘ﬁ%‘ Ldrfigd bt by treating

acceptabl e salt thereof can be isolated
a selgfioenf 2 epyapoundmifFovaula 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
a 1H-imidazo[4,5-c]quinoline-1,4-diamine of the Formula Ia, which is a subgenus of
compounds of the Formulas I, I-1, I-2, and I-3. The reaction is cartied out in two parts. In

part (i) a compound of Formula Xa is reacted with an acylating agent. Suitable acylating
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In step (4) of Reaction Schene |, the
tert-butoxycarbonyl or alternate oxycarbonyl 25 group

wo goomesmyed froma 1H i m dazo conmpound of For nPCHUY1000§06867
hydrol ysis under acidic conditions to provide a
| Hi m dazo[ 4, 5-c]quinolin-I-amne of Formula VIla or a
salt (for exanple, hydrochloride salt) thereof. For
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aldehz e, or corresponding ketal or acetal thereof,
i s ddicmstizelyyibeoxidationef step (79 iend s antination) off stapr(§Y banebe carried

out ARG SHoSeieRa B BB of dle Buidation earerides i o
imid¥ac[4Bo¢]quiew e &, diaagleef eheF drinupilav mdaep (Doamaune 1 -
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imydage] fhotlArm iR Smrps compeRE AfiFornmple [Xa veangmpd by geection with
3-6‘%&%%%}?30 udg? 5%1 %@Hés'&gléé(gﬁ sg{# ("7$ R4 &Pﬁp ﬁn%@%c?ﬁc&ﬁﬁfn@%%ents
arepividedricthe réactibh ynidooestiablep (&)al’li‘hetpln@meoér cplrimaceutically

i S te conv ntl net hods. step (6) of
izt G Ctrdran pe oG pOR SRR HO0R | | 5
reduced to prOV|de a
1H i m dazo[ 4, 5-c] qui nol i n-1 -am ne conpound of Fornul a
| Xa. The reaction can be carried out by addi ng sodi um
bor ohydride to a solution of a conpound of Fornul a
VIIl in a suitable solvent, for exanple, nethanol. The
reaction can be run at anbient tenperature. The
product or a pharmaceutically acceptable salt thereof
can be isolated by 15 conventional nethods.
Al ternatively, in step (5b) of Reaction Schene |, a
1H i m dazo[ 4,5-c]quinolin-1- amne of Fornmula Vlla can
be treated with a ketone and a borohydri de under
acidic conditions to provide a
1H i m dazo[ 4, 5-c] qui nol i n-I -am ne conpound of Fornul a
| Xa. For exanple, the hydrochloride salt of a
1H i m dazo[ 4, 5-c]quinolin-I-amne of Formula 20 Vi a,
di ssolved in a suitable solvent such as
1, 2-di chl or oet hane, can be treated with a ketone and
sodiumtri acet oxyborohydride at roomtenperature. The
product or a pharnmaceutically acceptable salt thereof
can be isolated by conventional nethods.
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In step (7) of Reaction Schene |, a
1H i m dazo[ 4, 5-c] qui nol i n-1 -am ne conpound of Formnul a
WO X®4/08039%i di zed to provide an N-oxi de of For neCHUXH04/006867
usi ng a conventional 25 oxidizing agent that is
capable of formi ng N oxides. The reaction is carried
out by treating a solution of a conpound of Formula
| Xa in a suitabl e sol vatdacgsicticiremeqh! or of orm or
di chl oronet hane with 3- chI or oper oxybenzoi ¢ acid at
anbi ent t%n’per ature. The foduct or a

phar igal acc alt thepeof cag” 2
i sol at g by c—eﬁa%%n—tl rretcﬁods -Hi—)grep i

Re ¥on Gchene |, o 'H:Ie of Formul a X NH
a ed to provide ‘

HN.__O
i'm dazol[ 4, 5- c] qu' ol i ne- ‘_n/4§rgi/am' ne of Rt)he Form a
Iﬁ? which is a subge gy of Cconpounds of &h’é For mfP as

I, I-1, 1-2, and 1-3. The reaction is carried qut in

t wo parts. In part (i) a conpound of Formula X&)is
reacted with an acylating agent. Suitable acylgting

- 42 WO 2004/ 080398 PCT/ US2004/ 006867 agents i ncl Klde
oN_aryl sul fonyl charides (e.g., benz y
e 8—_R2a

chot i gk, YmreRhane @y fonyy € or\) de,
ol It}JenesuI‘F-m'ryjl— c i r?ap(aﬁ_il i
oddct NE pBrt (i) | act,k\ﬁgi vvlth an ex of"Naﬁy ﬁ/
_3 nating pgent. Suita am nating agentsgd,ncl ude
fopja (eRg. in the f@mof anmmoni um hydr%>2" P dg) and
ammnljum salts (e.g 5 a ni um car bonat e, amoni um

bi car QéPat e, anmR) um phosphate). The reaction can be
carri gd out b;/)/dkssol‘vi ng a conpound of Fornula Xa in
I

a suitable so nt such as dichl oronet hane, addi ng

anmoni um hydr‘oxi de to_the soI ution, and then dddi ng p-
t oNUe If yl chl or(?prE\ product or a NN
p #1 ynacceptlable sartRahggeof cam bel >—R,,
i u3| ng_conven 7al Nret hods—-lf} Al rativel vy,
oxithht gon of st eply aidl_t.he ami nati oty g $—ﬂ\ﬁp
{ sequen "aally Wi t hg i sol atl‘mg

{Fﬁ) can be &rried g

® |ggoduct of the oxi )Pi-la
I m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne of the Fornula Ia.
In step (7), after the 1H-

i m dazo[ 4, 5-c] qui nolin-1-am ne conpound of Formula I Xa
is consunmed by reaction with 3-chl oroperoxybenzoic

aci Coapodedssfithethvertich @R be Hepa%é@leac%ﬂdﬁgttb a0 Scheme 11

acyl ating agents 15 are added to the reaction mxtu
Whﬁ%?“’rﬁ Bt,gﬁg p8) n arprps dgfimeflabover a phar maceutical |y

?gﬁg‘g% ?}? Llﬁ aq‘cf?ée'ét%t%on 3C emﬁgﬁg\b%g@e} ol at ed USI n9FOrmula Vl1is

OXIB(Z’El(i lﬂ?ﬁﬁﬁ)ﬁe%@%?%de B¢ B6innd A X3GERERhd methol 61 Mepl(7)¥n Neaction

N
The product or a pharmaceutically acceptable salt thereof can be isolated by

conventional methods.

Schem

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

X1la. The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.
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Cl NHNHHNU OHNU ( O RII (R Il RnlIll ()nlIVoO
nVO(3 NN-Ra(58) NN~RNNRa NE/ 2aE

WO 2004880898 ] NHZ HNUO |1 Rn VIIT R (R)n ViPar/Romm4/006867
VI. 0O (6) (5b) NH2 N N>-R2a (7) (r)\N+ N>-R2a (8) N
~>--RZa N-~/ NNHNCHNI i Rl aRLHNC (Rn M

(Rn Xa a (Rn la Rla 5 Conpounds of the invention can

be P epp(BbiRactid Schehie IRIBS iUt SSREWBNY or amﬁ{a‘f’e' Jk]ycarbonyl
R, .Rl, R2a and n are as defined above. In step (1)

SQPAE 5BV eddFRERa 4raming Cmmmmddfsfibe E@ﬁﬁ%madﬁmgdhmedmd of step
(4)?1’%1 %}e%ctuﬁfﬂi&eﬁﬁq éB gFWi?eVA 91? 4}?1 éé«gltalulg{c]ﬂlﬁ%@ ne of Formula
XMMaer prsdd (fot examyde, ﬂiydrmshtoendb ls@le)lthete@tt (ﬂﬂi_étpﬁi@lilﬁ;t Sfl% t .
55 AL B LT TR

For m L‘t@? Ya)iog R@E@tfbﬁt%ﬂeﬁé ) 9 DGR H‘ 89 (@Imocﬁn%pl 4 %¥m1ne of

in Reaction Schenme Ito rOV|ea4a ound
Formulapdiamis weatod with a'l'<|¢€£>npr adrigytle, G]I‘ caxrpslpandmg d{lﬂtail onddeyal thereof,

usi?lgﬁl\?/eg%?t% od 8? at ﬁ?g 8&0&1&%&&3 t}%ldgég ggsclor% ound of Formula
XINGT/THORO0AL, MEBGde, o @oﬁé@@n&ﬁ% k&bl dreR6hl ﬁ@re%g E? F@eétéd with R;

the tert-but oxycar bon ernate oxycarb group
and Rii SEavpy dpt mild moazldptaﬁﬂmred&mubammﬁ mahwﬁnndmb@a 5 1l a

]t liNE dﬁﬁﬁﬁ‘@&n‘?};oﬁh%@ Formula Ib. The product or a pharmaceutically

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
of step (6) in Reaction Scheme I. The product or a pharmaceutically acceptable salt
thereof can be isolated by conventional methods.

Alternatively, in step (4b) of Reaction Scheme II, a 1H-imidazo [4,5-c]quinoline-
1,4-diamine of Formula XTIIa 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-
amine compound of Formula Ib, which is a subgenus of compounds of the Formulas L I-1,
I-2, and I-3. The product or a pharmaceutically acceptable salt thereof can be isolated by

conventional methods.
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(4) in Reaction Schene Ito provide a

1H i m dazo[ 4, 5-c] qui nol i ne-|, 4-di am ne of Fornul a
wXpdohaswpps a salt (for exanple, hydrochl oride sSBECT/PS2004/006867

thereof. The product or a 5 pharnaceutically

acceptabl e salt thereof can be isol ated by

conventional nethods. In step (4a) of Reaction Schene

[, a 1Himdazo[ 4, 5- cRendtiealdchend 14- di am ne of

Formula Xilla is treated with a ketone, aldehyde, or

correspondi ng ketal or acetal thereof usi ng tN@
RodNof step (5a) in cheme Ito prquide m
crrBun%l—fﬁzaFor myl a X VA | e 'R:ﬁne , @l dehy e,

her 0 IS se

h RN R, ; grouy §/prowde

desi red ubstit uent(§)n a 1H- azo[ 4,5 \ﬂ/
(R)o] qwi nol? ne- 1, 4- di ani ne rl:o;(poun of Formul a Rh. xlihe ©
product or a phar maceutically acceptable salt the S)f
can be isolated by conventional nethods. In st §3

of Reaction Schene Il, a ound of Fornul a X

reduced to provide a N

1H i m dazo[ 4, 5- c] qui nol |N|n I -aﬁ'r-nIéZaCOﬁ%‘e@Hd
I b using the nethod stNep (6) in Reac Schene
I. The product or a p celty Iy accept agLe salt,
t hereof can be isol at by convent'i onal et i

Alternatively, in ste (‘4io|)/aEf ﬁeactlﬁg) Sche j(llla a

1H i mi dazo[ 4, 5- c] qui nol i ne- [(5%- di am f Formul a
Xllla can be treated with a xetone ang”a borohydri de
using the nethod of stepnNbpb) of Redction Scheme Ito
provide a 1H-im dazo[4, 5-4] qyjnolin-1 20 am ne
conpound of Fornula Ib, h h\>L5Ra subgenus of
conpounds of the Fornulé 22 1.2, and 1-3. The
product or a phar rraceul I,y accept abl e salt thereof
can be isolated by copventi on‘a,la met hods. -45 WD
2004/ 080398 PCT/ US2004#)06867 Reaction Scheme |1 NH2
N OLN+ N N ~R2a 11 ~R2a ( "2) N NR2a N N HNUO HNUO HN

SHZ Uonip'ouﬁ(@ arivd inQeﬁtMa%f'be grép@er@l Qéun’aing to /ﬁegétion%eme I

wherein R, R;’, Ry, Ry, and n are as defined above.

In step (1) of Reaction Scheme 111, a 4-chloro-3-nitroquinoline of Formula I1T 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 ITI 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 hydrazino compounds of Formula XVa are
commercially available; others can be readily prepared using known synthetic methods.

In step (2) of Reaction Scheme ITI, a compound of Formula XV is reduced to
provide a compound of Formula XVII using the methods of step (2) in Reaction Scheme 1.

The product or a pharmaceutically acceptable salt thereof can be isolated by conventional

methods.
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NN-Ra (4a) N\-Rkza NN N-R6 | , NH2 (Rn Xl Va R
(4b) (Rn Xilla (5 NH2 N \>Ra NHW R (Rnlb
w@oirposn3gs of the invention can be prepared ackhOT/UB19g4/006867

to Reaction Scheme IIl wherein R R', R a R2a, and
n are as defined above. 5 In step (1) of Reaction
Schene 111, a 4-chloro-3-nitroquinoline of Fornula II1

i s Insae{3df Riehdtion SdfldmaZI'Imcdimﬁ@l@d of farhnuFOX Wl i8 c¥d&zed using
a_conmpound of Fornmula _XVI._ The reaction

to provide

theghsiheds Qfstep @ %aCBg)n Seemed te REogRR rimad aczewp%ﬁml@rhn-l-
u

o R B F o e B Dot ORI MR oA of
Reahtmlnl Secheme I)tminéa isplathe toppregida a eompowndaSthe saltiwiag formula:

triethylamne. The reaction can he run 10 at anbi ent

tenperature. The product or a j%r maceutical |y

acceptabl e salt thereof @@ sol at ed by

conventional methods. Magy bydraztmo conpounds of

Formul a XvVa are conmer | yNivai | abl e; others can be

readi ly prepared using ; nt heti c methods. In

step (2) of Reaction Sgkenme klI,Rg conpound of Formula

is reduced to provi de a bonpound of Forrmula XVII

m%ﬁt O e P ) ol BE ek ed B R SO AP aene i the
preseiwe @b pyedine brdiogiibtide dThe/produn ena pbaralaceutisnlip dscep‘eabﬁ: salt

R B MRy SRR o Tormaa xu 1 i s

cycli aiesl(4)dif Rgadtivn JvhbMods, @fHﬁhﬁ&zé[&}S -EluitRfal1-2ine
Schenme Ito provide a 1H i m dazo[4,5 qui nol i n-1 -

compyd of diepBalad Xbris pwidiagt do pirpide phéV- pmda g€ Fomfuls P@;sn(g the
meﬁg)%]sb‘}‘rs{eg??) 1'nrResa'éﬁ ééﬂen%l ’Ilﬁ% 4u(8{1 QL ﬂbaﬁrﬁn%%)uﬁlaglpy acceptable

rOVI nmpoun
salf thereof @an td 1sélated by conventlonal methods.

In step (5) of Reaction Scheme III, 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-
diamine of the Formula Ic, which is a subgenus of compounds of the Formulas I, I-1, I-2,
and I-3. The product 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-
imidazo[4,5-c]quinoline-1,4-diamine of the Formula Ic. In step (4), after the 1H-
imidazo[4,5-c]quinolin-1-amine compound of Formula IXb 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.
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NNRa NHN (RnRl'" Rla In part (ii) the product
of part (i) can be refluxed in suitable solvent such
wa@sgootoszee in the presence of pyridi ne hydr opti/us10d€006867
The product or a pharnaceutically acceptable salt
thereof can be isolated by conventional nethods. In
step (4) of Reaction Schene IIl, a
1H i m dazo[ 4, 5- c] qui noRédatibn 8BRS P conmpound of
Forrmula I Xb is oxidized to provide an N oxide of
Formula X using the nethod of step (7) in Reaction
Schemsd. The product or a pharnmaceyyically acceptable
salt tHereof can be isol ated by conv nti onal methods.

p ()5) of ReagtRen $gheme 0o N- oxi de ofN X

A X its HQTn- ed usiAg>th thod of step L/
1 (9'1 Schene It o pr-ow de a NH
mdazo[45¢<}\/e|U|nI|neI mne ofth N

Rormula Ic, whichis a subgen(lms) of nds of(rf he Rm1
ribulas I, 1-1, 1-2, and 1-3. (51pro uct or a XV”

phar rraceutl cally accept abl e sal't ther eof can be

i sol ated using conventional nethods. Alternatively, |(3)

t he oxigati on of step (4) and the am nation of step

(5) ca e carried out sequentially w thout isolati ng

t he (NOoy N\ of the oxi dat@eNjf Nrovide a 1H 2"~ \

i m dalzo[ 4 §>C| B nolgne- 1, 44 di am Yre-RE, the For Roa
In § after<ttre—1 - -

i mo6 ~g] qui nol i n- 1- e cBapound of Fo a IU(b

IS nsungd by“reaction w 3rahl voperoxyq R‘ZOI CR- Ria
acid %lsi;c escri bed in st e\gh%u t he ani nating ‘afid

acyl ating agents are added to the reaction mxture as
in step (5). The product or a pharmaceutically

acceptabl e salt thereof can be isolated using
conf-emposnds ofitee ingagionxsn be prangredGoadrdBR30 Reaction Scheme IV

IR KR R B s GEBEERATN T R1 1 R (2)

XVald sté[b\l( 1Y of Reaction Scheme IV, a 2,4-dichloro-3-nitroquinoline of Formula
XVIII is reacted with tert-butyl carbazate or an alternate carbazate to provide a carbazate
compound of Formula XIX. The reaction can be carried out by adding ters-butyl carbazate
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 Formula X VIII are known or can be prepared using known synthetic
methods (see for example, Andre et al., U.S. Patent No. 4,988,815 and references cited
therein).

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 I. The product or a pharmaceutically acceptable salt thereof can
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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(Rn 1l (Rn Rl' Rla (Rn Rl'" Rla XVI XVI | (3)

Nl-12 NNO + NNN\ N\ R I \ - 2a NR2a_ Na (4
WORM4/0809R1a N\Rla NR (Rn Rl'" (R n Rl' (R)nPLUS04/006867

lc X 1Xb 5 Conpounds of the invention can be prepared

according to Reaction Schene IV wherein RL Rl, R2 and

n are as defined above. In step (1) of Reaction Schene

eqhiValet tBerdof) iuﬁihE FRSOmBthBHs 5&% (132 1l RéicBbn Eeﬁéﬂ’é Pto rl%Mihé a4-

is reacted with tert- but)é carbazate or an alternate
P

chioxe-bHAgridazold, predapiepding of Hemaula Xel. %ﬁ}@exhog(yjlocf adid prreduévalent is
1N
sl NS SR, B R A8 1 Pl RS o o0

Ths praduicoor ophaamacedtidilbhdceeatie Balt thedt Bl beiBolafed B9 BV ehtional

%ﬁi\‘/%{% in a suitable solvent such as anhydrous
m { oronmet hane in the presence of a base such as

| B IR cadith SARARIONIE AN LR Bl R AP e

tenperature. The product of a har ceur’c
oxperelaqutyh plowp s:atetmctvhé fioof a éahlob@lH&nhé:tzeﬁﬁl B)-)c]qumohne of Formula

S U Bl Do

imfdans [h@é]@mh@hﬂﬁtéiﬂﬂé of FSI%MCIQX}@F@F@&% théYaof el“l‘%tpr@huc’t ora
U S. Patent No. 4,988,815 and references cite

phemmscaitisplly peceptable S(aﬁ)the;eofmabe isotat&Checmnventioml methods.

or ous 92b £5:3 STRRSSiena Y o A0 Res-pRBf e e Rl
antiteeo fiRRinOT: Joxnsdrarsalt (EoredMs iReAsd WRR aRehREBaldchydb Sor
product or phar maceutical |y acceptable salt thereof

cofgondine Kgta] %roacstaéama& theansthort ofovien (SeeRenstion ﬁclsmol to
pr%v?ael:agéro HIO(P@O{?‘HI!{'E IIIf‘/ TH l%to%lg eﬁﬁ Iﬁgch*l cageg}ong}ngel}etal or

i'sS rea ed Wth an’ ac
acdtariherkef, Rﬁeﬁ)}e@lwﬁh RR2AG(FC) d8oup that&wH@ﬁ@xﬁdé’tHeQieél@édRPr

suihBiegtie = R RGP A R et ey rsier e pGFprmul
e T T %’%i%*%fﬁa@eﬁtlaﬂ.lyn%C?Pﬁsblafalr:slrerena sengg solieg by
cogvgntiona) methaslsi d or equivalent is

In step (6) of Reaction Scheme IV, a compound of Formula XXIII is reduced using
the method of step (6) in Reaction Scheme I to provide a 4-chloro-1H-imidazo[4,5-
c]quinolin-1-amine compound of Formula XXIVa. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional methods.

Alternatively, in step (5b) of Reaction Scheme IV, a 4-chloro-1H-imidazo[4,5-
c]quinolin-1-amine of Formula XXII can be treated with a ketone and a borohydride using
the method of step (5b) in Reaction Scheme I to provide a 4-chloro-1H-imidazo[4,5-
c]quinolin-1-amine compound of Formula XXIVa. The product or a pharmaceutically
acceptable salt thereof can be isolated by conventional methods.

In step (7) of Reaction Scheme IV, a 4-chloro-1H-imidazo[4,5-c]quinolin-1-amine
of Formula XXIVa is aminated to provide a 1H-imidazo[4,5-c]quinoline-1,4-diamine of
Formula Id, which is a subgenus of compounds of the Formulas I, 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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sel ected such that it provides the desired R2
substituent in conpounds of Formula XXI. The product
wW@r00a/0gi398 naceuti cal |y acceptabl e salt thereof PCHIS1964/006867
i sol ated by conventional 5 nmethods. In step (4) of
Reaction Scheme N, the tert-butoxycarbonyl or
al ternate oxycarbonyl group is renoved froma
proéuctirarpbatithdentichiiz ok depbatitd el thedebNendk ifodated héing ¥ttventional
sing the method of step (4) of Reaction Schene Ito
m ide a 4-chloro-IH imdazo[4, 5-c]quinolin-I-am ne
of Formula XXIl or a salt thereof. The product or a 10
pharmaceutically acceptable salt thereof can be
i sol ated by conventi orRRdactie Bcedme IVn step (5a) of
React i on Scherre N, a

Neeat ed vv|§h a qu e
%et al -of—aeetal ugi ng the
oc|step (5a) yReag ion Schene It pr otiHde a
nd of Forrrulall h]Iﬁ}ethonef I
cofre di ng ket al 15 aget al” t hereo el ette
Wik %%Qnd R ; groR XRat omi || provi de(t'h}%es@ed
Rl substituent in a

4-chl oro-1 Himdazo[ 4, 5-c]quinolin-l-amne co und of
a XXI'Va. The product or a pharnaceuticg ly

conyenrti-tpal et hods. In tepN(6) of ReactionCiScheme
b )np 8, of (Iggyrml XI'TIN_I Soreduced usiAg @o

nEt hYd of skep—(6) ik i t

hl oNac VRii mi dazo]

'CiHHInO|In | -a

ornul a| XXNa. The predict or2 a pharmaceU; e

a@();eﬁ%i'bl erRsal t thereoR)carxie isol ated by/ ‘ Y

convenltional nethods? Alternati vel y, in st®p (3b) of

React i [d®) Schengsy) W a 4-chloro-1 H i mdazol 4, 5-

c] qui nol i n-1 {gme of Forrmula XXII can be treated with
a

a kegpne and or ohydri dg using 25 the nethod of
step (5b) in eacti on Schife Ito provi de a
tMol i n-1 -am ne conmpound of
é>‘ph=@r maceutical ly
bk i sol ated by
Qe tetN(Z) of Reaction Schene
a,QXlQ,QIoFoIH-lmd 8[ p-clgtuinolin-I-amne of
Frrula XXNa is am nated to provide a
1H i m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne of 30 Fornul a
Id, which is a subgenus of conpounds of the Formul as
I, Cohlpoﬂm(& ofalglintedionldag be @aatcdhctSrdimIth RRFctIH Sd¥me V
heat | nﬂ &g 125-175C) a conpound of Fornmul a XXNa
Wh&’f?&é b saéléﬁlé‘r??ﬁ@f@éﬁlab‘b"ereactor in the presence of

2000) B0 04" B BB R A S ARl ot Seiftnotne of

Fopinaln XId s iindaiftddy using dmtra&:thed sfdtép (M Reefctloﬁlﬁ;ch)@ne IV, to provide
I sol at ed usuﬂ% 1201[41vent [ 9{
a 4-amino compound of the Formula X1II. The product or a pharmaceutically acceptable

salt thereof can be isolated by conventional methods.
In step (2) of Reaction Scheme V, the tert-butoxycarbonyl or alternate oxycarbonyl
group is removed from a 4-amino compound of the Formula X1I using the method of step

(4) of Reaction Scheme I to provide a 1H-imidazo[4,5-c]quinoline-1,4-diamine of
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met hods. Reaction Scheme IV CI 0C 0C 11+ 11+ N

N.O (~) NN O(2) NNH2 3 C NH NHI HNu O HNU (
W@200R080338 X 11 0 (R) Il R)n XVII1 ( n XX 0 (BYT/USI0042006867
C NN-R2 (5a) NN-R2 (4 NNNZRj N, NRa | i
NH2 HWO~ (Rn XXIll Ri (R)n XXII'UIl (Rn (6)

(5b) xxi 0 Cl NHZ NNNN / R2 (7) N- R2 HN\

FoRtula XITHY asalthéteatXITHR prédut énda ﬁ%mwﬁ%algf ace Stale salt thereof

|nvent| on can be prepared according to Reacti
cany! em@qu?nvmﬂlon@mam $1 are as defined above. In

2 S R PR ASRIETE e eltScioyplr b e
Formularﬁlﬁadredsaltubebréﬁ 1& &Eatﬁ@{vhﬁ@ efons! ABeHydk, dritoRRGFohtiRB ketal or
acégt'glhusmg tl-xe methodpof step (5a) of Reaction Scheme I to provide a compound of
Formula XIV. The ketone, aldehyde, or corresponding ketal or acetal thereof, is selected
with R; and Ry; groups that will provide the desired R; substituent in 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.

In step (4) of Reaction Scheme V, a compound of Formula XTIV is reduced using
the method of step (6) in Reaction Scheme I to provide a 1H-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.

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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a 4-am no conmpound of the Forrmula Xl I. The product or
a pharmaceutically acceptable salt thereof can be
w0 swkasmsgs by conventional nethods. In step (2)PCF/US2004/006867
Reacti on Scheme V, the tert-butoxycarbonyl or
al ternate oxycarbonyl group is renoved froma 4-am no
conpound of the Formula XIl using the nethod of step
15 (4) of Reaction Schgggctfoh(gcﬁgrﬁyyde a .
1H i m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne of -50 WD
2004/ 080398 PCT/ U82004/ 006867 Formula X Il or a salt
t hereofs The product or a pharmaceutically acceptable
salt thereof can be isol af\&d by conventl onal N|:|ret hods.
In stRP of Reaction ¢ :
lldgzlal &, 5Re] qngl i ne- 14 \)d-l—aag ne (mf R
a dhlt thereo ealed vvlt"n—a—ke ong.

al dekiy @ spond ket o acef i
t he Ret hod 0 p (5a) /0f Reactll on|Schene
a conpo¥¥d o For rrul a XRy. fhe Ketone, al dghydg, or

correspondi ng ketal or acetal therzg) i s sel ected
with R and R;; groups that wll ﬁje t he de {Sred
R substituent in a 1Hini dazo[4 2)

product or a pharnmaceutigal Ny acceptable sgkt
can be isol ated by conyentli opalgnet ho#s. 10j/In stép—R
(4) of Reaction Sche ZaNconpdund of Fo
reduced using the d pf_step (6) in Re
Schene Ito provide a i m daRy[ 4, 5- c] qui
di ami ne conpound of fsmuba 1d, which is ®su gnug, of
conmpounds of the Formulas I, I- 1, 1-2, and 1-3. The
product or a pharmaceuti cal I y accept abI e salt thereof
can e isolate by conventignal net hods 15

&?%qq qf the jnviepiion ¢anpisodre nrensEed asogiMeioeR saction Scheme

Vl%ér&h‘i{ai'{?[ ‘kl PR 80l Rerindk ol am ne of For ml a
or 'a salt ere can De treated with a ketone

an d Ila step Qk)cdf}waactdm ey \Ihe 2ptedibiddroed -nitepindding of Rormula

t d
XY oo Bt hudronb enposnhrHdrmulecthsingbgmethod of siep (1
in RefidHeh B chéne &0 ?E&H’&@i c@fipSmd R bﬂﬁlﬂg ‘3@%‘9 althY¥ product or a

accept abl e salt ther eof can be 1 sol at
rhewragewidalipiatcentsbleodlf thaeof @ bmom@mwaﬁ%alonal methods.

Eﬁ'}hﬁﬁé?ﬁ o%%%?a%?m@ Ct I‘?P a %gglgg&d\éfgormu a X%V'\Js re%iuced 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 conventional
methods.

In step (3) of Reaction Scheme VI, a compound of Formula XXVI is reacted with
an acyl halide of formula Ry;C(O)Cl or R,C(O)BEr, or a carboxylic acid or equivalent
thereof using the methods of step (3) in Reaction Scheme I to provide a 4-chloro-1H-
imidazo[4,5-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
Formula XXIV. The product or a pharmaceutically acceptable salt thereof can be isolated

by conventional methods.
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i N2 NyO HNION (R) HZ XXI O(R), XIl O (RN XlII
(3b) (3a) NHZ NHZ N 61HN R2 (4 NN R2 NNCCI

WO 2044/08139R11 R (R)r, Id (R" XIV RL 5 ConpouneGT/u82005806867
i nvention can al so be prepared according to Reaction
Schenme VI wherein R, R1l', R, R2 and n are as defined
above. In step (1) of Reaction Schene VI, a
2, Antiteh (40P R3adtionrSetiethO Wil m&—cﬁlford:-(DHtmﬁ@azoF@ﬁ delquirfolin-1-amine
reacted wth a hydrazi.no conpound of Fornu XV,

coPRHEROETER JoX DS et o e oL oD (1) fn Redstion Scheme
i . . .2 10
Iv B SROVEE o270 SRR 20 B4 RpinE BEFDRALH TS, otttk

suligsmisadfednippundsnfaid Fanaillasipl-hoEz,. antl A-35 tEe fr@Jucobr a
Reacti on_Schene, VI, conpound, of Farmula XXV is
pharageeutigalls ﬁwgptabhéa@%eﬁ@g%m beise tedhy Gonventioppl gethods.

Schenme Ito provide a conpound of Fornula XXVI. The
product or a pharmaceutically acceptable salt thereof
can be isol ated by corReaptioroBetiemenek hods. 15 In step
(3)~of Reaction Schene VI, a co u of Formul a I
i's Igad?ed with an acyl halide P@rmﬂa R2C( O !
RRCOBroor a carbeRyl i gnaci d e .
di ngl t he met higds-N)f step(3) ilh Bgactio me
pr oyi d€'a 4- chl or o- Mg i ni dazg
goppound of ForAYl a XXIV. Thel¢arboxylic acid o
( qui val ent is selected such t{(rt it/p?gz\(i des Hlﬁ?n
esivied R2 substituent in a conﬁwﬁa of 20 Fornu SXVI
XXI'V. The product or a pharnmace cal ly accept abl
salt thereof can be isolated by conventional net hodt

-52 WD 2004/ 080398 PCT/ US2004/ 006867 In step (4) of [(3)
Reaction Scheme VI, a NH, cl
4-chl oro-1 Himdazo[ 4, 5- i 3ol in-1-am ne conpouphd of

Formula XXI'V is am nat ed)jusingdthe met hod, of stH
.
]

in Reacti on Schene
Ry JAN

le (R)n Ry
XXV

R

Compounds of the invention can be prepared according to Reaction Scheme VII
wherein R, Ry, Raa, Ry, n, and Y are as defined above, and X, is Cip 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
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,
XXXI, or XXXII, which are subgenera of compounds of the Formulas I, I-1, I-2, and I-3.
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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IV to provide a 1H i m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne
of Formula le, which is a subgenus of conpounds of
wo b@4Msmetill as |, 1-1, 1-2, and 1-3. The producPCDUSH0H006867
pharmaceutical Iy acceptable salt thereof can be
i sol ated by conventional nethods. Reaction Schene VI
Cl O+ C OAhCIl NN O- /RL (1) NN o- NN C +

prb‘l&Ne&'\mtﬁQ téia)bu I%rc:ﬁﬂﬁoﬁyl'wf'an fWNerhatk oé%&bﬁg&r% FQB%)&mple 1-
(Rn Rl
anfngR3, %@ythoxmomnem\ambe mctedz vnth &-trr-buryl dlqartl)nme in xxuiwble

b
ool SRR iR PSR bR PSR p g o
buB4Q3Id1ﬁhﬂ(ﬂr@y¢)c%aﬂ1afel ned above, and Xa is Cl 20

| k I t R t Schene VI |
il—l— ﬁﬁg@gﬁ@[&f R}agﬁ?%£$%menq\lﬁ? agffﬁlngzgmafl of Fernpylp aow 1as xgeduced

usPig3Re hefnBe e g? ih [R;e%&ﬁ% Qinkhed t(k(gxto@ de%co%?;ﬁ)ﬁﬂh of Formula

cont al ni ng amno grou
X¥VIIE tvedpck fsai) subgen%s ad tompocls eﬁmelﬂmpladﬂ dEleQ)rﬁdlmﬁ oriad
uct phar maceutical |y

PR e Shpiobl tiabeoodiiabE oot B einisgional methods.

gglnglg?ﬂgd Qﬁf%ﬁkﬁg&heiﬁg\?lg? i%%ﬁl?g%lé ot F{) % %%IIPE oxidized to

prejade arpy-oride Q;ﬁf@rmu@r}éxpé uping ¢he method of step (7) in Reaction Scheme I.

T e %&?@H‘%"%\ﬁ% P scr Bl st B et ol ypaventiona

mdthelsFormulas I, 1-1, 1-2, and 1-3. 20 For exanple,
tert butyl (3 3 d| et hoxypropyl )carbamate wil| provide

qfﬁl%iaéﬁm chepig Vik.crudYewidgred Frithulagt XY isreninated

A A S T i

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

In step (5) of Reaction Scheme VII, a the terz-butoxycarbonyl or alternate
oxycarbonyl group is removed from a 1H-imidazo[4,5-c]quinoline-1,4-diamine of the
Formula XXX using the method of step (4) of Reaction Scheme I 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, I-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 1H-imidazo[4,5-c]quinoline-1,4-diamine of
the Formula XXXT is converted to a 1H-imidazo[4,5-c]quinoline-1,4-diamine of Formula
XXXII using conventional methods. For example, a 1H-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
chloride of Formula R4S(0),Cl or a sulfonic anhydride of Formula (R4S(0),),0 to provide
a compound of Formula XXXII in which Y is -S(O),-. Numerous acid chlorides of
Formula R4C(O)Cl, sulfonyl chlorides of Formula R4S(0),Cl, and sulfonic anhydrides of

'
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protected with a tert-butoxycarbonyl or an alternate

oxycar bonyl group. For exanple, 1-
WwW@rinosB98- di et hoxypr opane can be reacted w t hPCT/US2004/006867

di -tent-butyl dicarbonate in a suitable solvent such

as tetrahydrofuran (THF) in the presence of

triethylamne to provide tert- butyl
Fofnduld BfeQMIn &GS DR ERE Bbled

LhIE (RIROYHO Rl g%npoﬁlﬁlg B 2hif Bo [0 brepared using
knewr gybetiorspthgds. HEherrpadtiod cat be cwem@mﬂy parflediovt hynaddmg the acid

cnSEASTErL TR Ae1 SOSN8 R THA R b sronic
anfhieidp o6 Bomiula (RS (OphD tmﬁcﬁidﬂlddcs@ﬂdtﬁbn@f aqpLahidezosa) IStc] quinoline-
t hereof can_be isgolated b conventlonal nmet hods. In

Lisdiapnenf th Fersnta X&rlgnd erhasesuch ag ticshdwning 1o p spisabiusadvent
I X
R e e REQHLITR, AR MON 8l it
amBidneteenperaturtlog aps aduahbieit tampharpBaettal 020, YThe product or
accept abl e salt_ thereof can be_ isol ated by

phagirgeticelin asceptablersgh hergqf cap bﬁlselﬁ;e@mam@vpﬁwnsbm@w@ds

VI 5 n St th .

et o TR T WY RN B Pllen 1% 8 R i
as de¢firniediablave cdn be pfmpa:]eq by nedcting a 1 FAintltiawol 4,62 @findlie-1,4-diamine
of %%ﬁ'@% \Z th 1ioc|§gnagc?§§p %%ggg}sﬂ%%f —C,(g gﬁglggrogfs istog}(feanates of
FoRhah TGRee-Cratk meﬁfé?&'ﬂIf@Jaﬁalﬁ@'l ctthé&@ B4E0d reﬁ g' ?%?aregl using

i sol ated usi ng conventi onal In ste
kngya eyritheticuetbads. \Atie reastioh ean bw cortyenientyy eariodyhit byradding the

oyl S e ER Ta b P68l sfuioltna e geplauinoine-

1, 4Rgiammitlero D¢ Boimeils ReCBh la@dltﬂﬁe §9104ht 6doh R didte&ShicBAne or
Schenme Ito provide a 1H

chhorﬁfalalz ol ke magtiopgandieicawied apt af e terhperhorderatalsab-ambient

0 L —

wmhfhahfl‘ii%tféyﬁﬂa@@d)ﬂ Bormakepl=-aise of Q'c&rbﬁﬁ@&lec@lﬁorﬁﬁzrbf %rmula
|soI at ed g)é conventional methods. In step (6)

HeeEds/p pomgound of Formula XXXII, where Y is —C(S) -N(Rg)-, in
whi;:’ﬁlk mllsdfs%?ie(? %‘t%cvgﬁ\'}gg leli;tldri)hgrn?a@eﬂucaﬂy accepta]}bli]e salt thereof
carl bt isolattdan{ng, dén@élﬂi@hﬂﬁh@tﬁ@dsl 4-di am ne of Fornul a

XXXI'l using conventional nethods. For exanple, a

1H i m dazo[ 4, 5-c] qui nol i ne-1, 4- diam ne of the Formul a
XXXI can react with an acid chloride of Fornmula
RAC(O C to provide a compound of Forrmula XXXIl in
which Yis -C(O-. In addition, a 1H

i m dazo[ 4, 5-c] qui nol i ne-1, 4-di am ne of the Fornul a
XXXI can react with sulfonyl 30 chloride of Fornula
RAS(O) 2C1 or a sulfonic anhydride of Fornula
(RAS(0)2)20 to provide a compound of Formula XXXIl in
which Y is -S(O 2-. Nunerous acid chlorides of

Formula RAC(O) C, sulfonyl chlorides of Formula
R4S( O 2C1, and sul fonic anhydrides of -54
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are commercially available; others can be readily
wW@e@passes usi ng known synt hetic net hods. The PEHUB100£006867

can be conveniently carried out by adding the acid

chloride of Formula RAC(O) A, sulfonyl chloride of

Formul a R4S(O) 2C1, or sulfonic anhydride of Fornula

(R4S(0)2)20 to a cool e@eagﬁgnygé}gﬂleo@Ha
1H-|mdazo[4 5-clquinoline 5 1,4-diam ne of the

For my & XXXl and a basgqyst Nastrlethylamnelna
sui t #bl weat (Bych s ghidrokgrm di chl or omet hane,

The ¥ can bg carried out at
an telilrperature ok/at) a N Nento erature
sugh a C. The proddct or pharnaceltiqally

%“?e sal't therdb g&(}”baql sol at®d usi ng
conventional nethods. Uréas of Formula XXXI'l, where Y
is -C(RS)-N(R9)-, in which R~Ns =0, anngls 10 as

defi hove, can be pr epar ¥ ) a
imd ZOMF@ c] qui noline-1,4-di am'lne/ 0 . For mul a
FINTN socyanat es of Fofdul a =ON Nurer oys

is affs of RENEC=0 ary_ebmitk.ci-akjyN, O

v abl e; qﬁ \?é readily epared usi ng mFlo
sy@?t)r’nzégI hods helreaction cah"be conwreni ent
carri y addi ng the isocyanateX®Y!llFornul a
RAN=C=0 t€<l;a cool ed solution of a

1H | mNpl;az 4,5-c]quinoline 15 1, 4-di am ne of the

For mulja? | in a suitable solvent Nh as

e or chloroform T gagtion can be
at?@ambi ent t enpger at ur €)jor [atHya-gub- anbi ent

teatune such KEWO C—Arternati ~Na coffpound of
0

A a I Ofeated wit I socyanat e of
Fqriul a RANEC=S, a carbanoyl of [ rim a

EUR%)(XC(OMII to Provide a congBund_of Far,mula XXXI I,
where Yis -C(S)-N(R9)-, in 20 whi &XRo, "i's as
defi ned above. The product or pharnmaceu icaIIy
acceptabl e salt thereof can be isol ate@(@sing
conventional nethods. -55 WO 2004/08039
PCT/ US2004/ 006867 Reaction Schenga11 N N N \>R2a ()
% N>- RRa NH NH 2N~XaNyq\j NMa ( )n (Rn O
XXVIT R1' O.N+ N (2) N' N _ >R,

!
HN__ X,~N—Y—R,

R), T

XXXl Ry

Compounds of the invention can be prepared according to Reaction Scheme VIII
where 1 is as defined above; each R is independently selected from the group consisting
of hydroxy, alkyl, and alkoxy; and Ry, and Ry, are a subset of Rj and Ry, 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, -

and groups bearing nitro substituents.
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11 \>-RRa 1 >-R2a N (3) N HNHE I / HN Xa-NO Xa-N
O(RNII (Rn 0 XXIXRL 0 XXVII1 R1L NH2 NH2 N N>R2a
WO 20048808998 N H N 2a HN Xa-NUO HN |1 Xa- NH2 -PCIVUSR0J/006867
XXX Rf O(Rn XXXI RL (6) NH2 NN \>R2a N HN
Xa-NY-R4 (Rn XXXIl R' Conmpounds of the invention
can be prepared according to Reaction Scheme VIII 5

wherg spi(5) @f&{éi@ﬁéﬁ%eﬁﬁw aQ%Cﬁ‘mB@sz[& 516‘]‘(ﬂﬁﬂﬁﬁ{j@féﬁhﬂe of
sel ect ed fromthe g g consi stin droxy, alk

Fogmuladf J«Sdﬁ(iuceéﬁupw&sie &Qﬂeﬁahydap éHbg'e?jazeH hc]cnmlcbhéé% amine
o EARRE Y B B BB M tRse AL AT O

redction gai Bec@s ehithilgcat st eitbyBuspdn@ing e disko 0ol éRipdulie of
aci di ¢, hydrogenation conditions in step (1). These

FO%E@& i Bifleogaekiissecida addiag plafisymEva wpids, P liyeggenating under an

P R a A0 SR SR BEA RS Tiproduc

or atph{:u’miab)au’rmfallf}%aam:dptabte saithbereof\dah be islated using conventional methods.
1H i m dazo[ 4, 5-c] qui nol i n-4-am ne of Fornula If is
reduced to provide a

6,7, 8, 9-tetrahydr o- | HRG 2RI AmRVaaui nol i n- 4- am ne

NH, NH,
N
NN N
| >—R 1 | >—R2b
_ N 2b (1) _ N
N N
/ Ry o /'\R1b
Ry Ry (Rl R,
If lla

Compounds of the invention may be prepared according to Reaction Scheme IX
where Ra, Ri, Ry', 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
documents cited therein. In step (1) the amino group of a compound of Formula XXXIII
may be acylated to provide a compound of Formula XXXIV. 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
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 commercially available, and others can be made my known methods.

In step (2) of Reaction Scheme IX, a compound of Formula XXXIV may be
cyclized to provide a compound of Formula XXXV. The reaction may be conveniently
carried out by adding a solution of a compound of Formula XXXTIV in a suitable solvent
such as THF to a suspension of sodium hydride (or other base capable of removing a

malony] methylene proton) in a suitable solvent such as THF. The reaction may be run at
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of Forrmula Ila, which is a subgenus of conpounds of

the Formulas Il and I1-1. The reaction can be
waeornesisent | y carried out by suspendi ng or di SROI/UE20G4/806867

conmpound of 5 Forrmula If in trifluoroacetic acid,

addi ng plati nun{1V) oxide, and hydrogenating under an

at nosphere of hydrogen. The reaction can be carried

an @lévated teinpRdiired Rk ahpR-thd RER TR Atured TR product or a
phar maceuti cal I’% acceﬁt abl e salt thereof can be

phargieetically aaegtablosali thgrenfanayhet iselaied using sonyantiosdmesthods.

1 1 HeR 9oyl o e 5 plpdedont o Fom i 5V b

hyirmisead moddeayboaglapsdep pt@ddes carfshung of Pofge DX VECTRMRaction
| X where Rﬁ\ Rl, RI', R2, and n is as defined above;
mayhg cayted 9vh by sonvralipr aesthady, far ryamplehyrombinipg piepmipghnd of
_ . ; . A
Fo g SR8 A stk A AR Wt hedinE S brolifor may
be isodatedmsing epnyeptiafal methodpound of Forrmula XXX 11 nmay

e T S48 (D o ey EAEPopE ! FRBEM g Xy L may be

nitfRECth ipidkide £ 6FMPHRR SHFRALBEURI THe r8hdtidnaha A é;%éhied out

mal onyl chloride in the presence of a base su
undgriceptaptignal mitratipnconditions [sechsas| bydieating g hompouret dfifloemela

i . ceutical Ly acceptah] e
XOGRY Pl B8 el HE ) BRI AP B sBn s
prodetiwdsphafifideaticalBaEpeatls saf thE@b MnhR bXistidtdd @i conventional

conmerci ally avail able and ot hers can be prepared as

me&@é-ri bed in US. Patent No. 5, 352,784 and docunents

cit ' l.ggy [ ;

of - TR Realldi BRI o b Al B e AT RS
chlpsinatedi®o prpvida aWMMdé:niﬁmSﬁ.,EB—tét?aﬂayﬂfoqﬁﬁ@@b 'hi:é gﬂFormula

X, a.compound aof Fornula XXXV may be
X@Qﬁﬁgﬁaﬁ lfeaagﬂﬂw Yibe GArEEHAY N EoBToIBE AeraPsnd of Fasaula
i ' | i I

R Rt M on (P R B0 iony1
chlegieehpsgesactxald ciiidEde,mr phespbpes pentactdbridg) doptinnhltylivi @évent

s RS oRRE DD SN 8 L S bt
refli@empasiurOn THRHpréifuct b farmackuWAIBORAEABAB 98t thereof may be
isoﬁ%rd/ f%fjc%%?hog r/egc(z)tiGo% r;ixture using conventional methods.

In step (6) of Reaction Scheme IX, a 2,4-dichloro-3-nitro-5,6,7,8-
tetrahydroquinoline of Formula XXXVIII may be reacted with a hydrazino compound of
Formula XV (H2N-N(R;)(R1), using the method of step (1) in Reaction Scheme III, to
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 XL. The product or a pharmaceutically acceptable salt thereof may be isolated
by conventional methods.

In step (8) of Reaction Scheme IX, a compound of Formula 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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an el evated tenperature, for exanple the reflux

tenperature. The product or a pharnaceutically
wace@eps@ht e salt thereof may be isol ated usi ngPCT/US2004/006867

conventional nmethods. In step (3) of Reaction Schene

I X, a conmpound of Formula XXXV may be hydrolyzed and

decar boxyl ated to provide a conpound of Fornula XXXVI.

thefdtf ukiagelid @6thods @Esyé;ﬁﬁz af Réa%@ioﬁ’ Sthddye Ft@rpt@ﬂtié 8 aadhloro 1H-
met hods, for exa mbi ni n a conpound

imydgzod o] mqhwltqm@w%mp@mdsﬁ Earragla Kldr dbg |Cérfhoesylaq:acad or
eq%i‘g%l\@/%tﬁi@% I?Ié;%iecg—é?lﬁsuglg ﬁglr ﬁtpr@aes (t%e désfi‘gci.eﬁé gl@?s‘ﬁmeggh na compound

of Fotmda Hehpbhegetodiictlepn mshhmlax&)ﬁélallyragcebeblersatt tiedrest hey be

rovi de a conpound Qf Formula XXXVII. The reaction may
1S°gaéedc‘é>f?9n§anw?mfgl a‘ﬁder conventional nitration
cong §ibO P 0f REGHASS RY¥ t sE -1-ami
o) B TR ol REHASSRYmP IR, § ManforS SARANAL 0P 5 KM BRI amine
compdwsimt FonohlazXlel may be M1naﬂadms1rgnb@mcthod of atep (7) in Reaction

S R T s S
prde@acdr a%haﬁﬁﬁt%ﬁﬁcdll& acBertAHID N eRbr MRy BYiB1ACPDY éoﬂ?ﬁ%ﬂtlonal
be 15 chlorinated to provide a

meghodsdi chl oro- 3-nitro-5, 6, 7, 8-t et r ahydr oqui nol i ne of
Formula XXXVII1I1. The reaction may be carried out by
conmbi ning a conpound of Fornula XXXVII with a
conventional chlorinating agent (e.g., phosphorus
oxychloride, thionyl chloride, phosgene, oxalyl
chl oride, or phosphorus pentachloride), optionally in
sol vent such as N, N-di net hyl f ormanmi de (I M) or
met hyl ene chloride, with heating (e.g., at the 20
refl ex tenperature). The product or a pharnaceutically
acceptable salt thereof may be isolated fromthe
reacti on m xture using conventional nethods. In step
(6) of Reaction Schene |X, a
2,4-dichloro-3-nitro-5,6,7,8- tetrahydroqui noline of

Forrmula XXXVII1 may be reacted with a hydrazino
conmpound of Fornula XV (H2ZN-N(R1')(R1), using the
nmet hod of step (1) in Reaction Schene I1l, to 25

provi de a conpound of Formula XXXI X. The product or a
pharmaceutically acceptable salt thereof nay be

i sol ated by conventional nethods. In step (7) of
Reaction Schene | X, a conpound of Fornula XXXl X may be
reduced using the nethod of step (2) in Reaction
Schenme Ito provide a conpound of Forrmula XL. The
product or a pharmaceutically acceptable salt thereof
may be isolated 30 by conventional nethods. In step
(8) of Reaction Schene | X, a conpound of Formula XL
may be reacted w th an acyl halide of fornula

R2C(O A or RRC(OBr, or a carboxylic acid or

equi valent -58
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wd2@hlosn3es | H

t hereof using the
in Reaction Schene Ito provide a
i m dazo[ 4, 5-c] qui nol i n-1-am ne cPOPUIVA4/006867

of Forrmula XLI. The carboxylic acid or equival ent nay
be sel ected such that it provides the desired R2
substituent in a conpound of Forrmula Il1-1. The
product or a phar maceuRipg&aibh %cRGEEDE abl e sal t t her eof
maybe 5 isol ated by conventional nethods. In step (9)
of Reaction Schene | X a o
4-ch|oro-||—|—irn'dazo[45c]qui olin-1-amne cq@

of Fornula XH, may be arni AR Hi&sloggathenm o ot 2 @
step (7) in oan  Gthent Qs provi®)de 3

1H i mi dazo c] uf nol | 8| arfi ne ot | 2 OH
I1-1. The Sreduct or a p raceutical |y acg table
sal t therggf _may be i sol a@%g by conventi oré

met hods. -59" WOX>20D04/ 080398 "PCHIVS2004/ 00 8’6)'7 XXXV

Reaction Scheme | X 0 0 NH2 HN CH2CO2Ra Hig Ra \
C2Ra ~5C2Rac(2) 3 OH (RA)n

xxxv d 0 NQ§JO2 NI H
(RAYN (RA, (RA, || XXxvi (9]
Cl NH2 d . NH NH
RN 1 ¢ XL R1I'" 1 XXX
R
A XXXVl
(6)
Cl
-~ NO, I NH ol
x | o " | i @ N7 "\
E}IH__} N Il\!H - \I N>—R2
N I
/N N N
. R /N
(Ra)n R, 1 (Ruy Ry R (Ra) R/'\R1
XXXIX XL XL
©)
!
NH,
N/ N
N l \>—R2
N
N

For some embodiments, compounds of the invention are prepared according to
Reaction Scheme X, wherein R, Ria, Ry,, and 1 are as defined above; Hal is chloro, bromo,
oriodo; Rs, is -Z'-Ry, -Z'-X"-Ry, -Z'-X"-Y'-Ry', or -Z'-X'-Rs"; wherein R4, Y, X', and RS’
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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V. N2 N>- R NN (RANRL'" RL | I-15 For sone

enbodi nents, conpounds of the invention are prepared
w@e@a/silidpg) to Reaction Schene X, wherein R RPE/URDA4/006867

and 1 are as defined above; Hal is chloro, bronb, or

iodo; R3, is -Z-R4'", -Z-X-RZ -X-Y-R4', sa 4, or

-Z'-X -R5'; wherein R4, Y, X, and R5' are as
RedefidSsheRQY Condidtinds of l%rﬁluﬁoﬁﬂf\/ tdh lnq,l%gdi(yﬂ?rﬁga{rg? using known

Reacti on Scheme X, a 4-chloro-3-nitroquino
sypibetigmoatesy sev forsexample Sh$ dtatend Nos. 468%3 a(ersen] 5,367,076

(CrRj 2T ST B eal iTRiadtniet b beeo oL A iy ot )
an®elivedoeuimenteoitpdthaein.of Formul a XLI'V can be readily
pr epar ed using known synthetic routes; see for

exarpFEps (3) and Ehrad feaslifin Schews &, 338ir¢-hstitused quinoline of Formula
X RGOSRl 3 S Su e R By, v

cyelimtdiihe | Heimidenisinolihedf Fdrerugi XLV |Stegt(@psnd @) ofREaction

A IS AT B 0T A e
: y . . : I ! s
e B R X ler B A il gt L1

imjdaypquingingpé Foohulaid VB )is bfdrélyast inder ackdibeordionsto phevide a

Lo d i.bed.for st 2) . and (3) of
B RE S T T SrnE e e VB e abbeBirodiafis asceptabte s
thdrbef. TRk redetibR 1yonr S0 eMly GiGdioRhs Beskibddin step (4) of Reaction
i m dazoqui noline of Fornmula XLVII is hydrolyzed under

Schemell.c conditions to provide a

I ; i nalyins |- ani f Farjula VIl b or
ohar s prida e SR snl] Pl g eomfredo o
1 H-maidadodd 5icdquinslite Magiitd of ReafiilacX cQidingastheles 6 d-Bef ptddedure as

t 4) of Reacti Scheme 1. The .
shqpp fqﬁ(tﬁgigf)zﬂngig] éffﬁin%rlg% Stheznf R er a pngsiempreseduietssiskown in
t - . .
S el 8 e which gcomponpd oyl YR fndrqfged. can
be epitried oubast deseritied|in steps Euiamd 668 of RbantioniSehahe pSin %@5 (5a), the
d f Reacti Sche X or. a one-step procedure
B8, . ot CGiFespor g komher aceial Yeesptpe erdecded withRyand Ry
groMpk @bt &1 PRRMENHe Absifed MU kdbsifiubhtin 'asiH-ﬁﬂildQ%cﬁg;S-cﬁaﬁlnolin- 1-
amine compound of Formula IXc. Step (5b) of Reaction Scheme X can be carried out as

described for step (5b) of Reaction Scheme 1.

In steps (7) and (8) of Reaction Scheme X, a 1 H-imidazo[4,5-c]quinolin-1-amine
of Formula IXc is first oxidized to an N-oxide of Formula Xb, which is then aminated to
provide a 1H-imidazo[4,5-c]quinoline-1,4-diamine of Formula Ig, which is a subgenus of
the compounds of the Formulas I, 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-
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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be carried out as described in steps (5a) and (6) of
Reaction Schenme |I. In step (5a), the ketone,

w@baelydes or correspondi ng ketal or acetal thepeEUE2004/806867
selected wwth R and R;; 20 groups that will provide
the desired Ria substituent in a

1H i m dazo[ 4, 5-c] qui nolin-1- am ne conpound of Fornul a
anhyide She&pof( 553 b&boniderl d dswﬂ oBEb@IEa ¥, CBI0-AE ﬁ@?fd’ﬁr@dld@‘dﬁ 1H-
as described for step (5b) of Reactlon Sc

1m§5(aé?{§ 5( q])qu@ﬁani -3yt -gpmpeadFogpulgd Hbne sybgenus of Formulas I and I-1,

t?e'fé'lh '[ﬁ“e’S clquinolin-l-amine of Forrmula IXc is
|rs OXI d to an N-oxide of Fornula Xb, which is

-ZtKeR,' ,a-?‘—ﬁ'(aﬁ(emt or -2’ -ETsl:)VZ'dﬁa zorad -X'-18 a]k?nyllzene arlylene or’

1H | azo ui nol .1 ne- i am ne o ormul a
he{gFRALRoRL OBt ‘%ﬁij A Whaylebrpoimiasaytengy Ry, iy RS are as
dehned abbve 1 TRe célﬁﬂlm% iSearibEQR vh Chndfn %§loﬁ£ot§ﬁa&{1jo%ula Ig with

Schene X can be carried out "accor di
a horoteaeid o5 an e@mormehydndeéh@pcsf iaThe Imaszbn(:csayf el lafimac (II)cmetate
Schene. X arried

i BRG0P ART 67 bS5 Bk T oAt such as -

préRacl i ThHeSesitieh cas bSbaHkd oﬁtoawahler&ateé%énhﬁe%at&l%ttel | 1%9.100°C).
onogashira coupling, and the Heck reaction. fg

Nugnespi 1@1"0@0 #¢idp E@U{IMR&WZMB’MGS tﬂﬂrmfamMM)rMm acid

eGPl L AOSEE USSR D8 D30 Sy

pr@@ﬂ'eldlﬂ@ﬂfgaéi PGS athetianlestdds.d8ed, E(ﬂ’feﬁ gle0L1 WV baR Org. Chem.,

ter of Formula R3a-B(Oalkyl)2 to prowde an

6 71%1941 rod 42992 é"lle pEﬁﬁUH"cﬁf Hegmplag- ) exi pharsposRtipaty agceptable salt
théredﬂan@e%wm%ﬁvj@wh@ﬁ?h and -1, wherein R3a

I's a bond; -X - is
al k dilng [Heaok reamtigh e:mealsmbe used'in 3ep (Y of Reaéﬁcrn%heme 35to provide

cofgp Gy PERG: T Rirely Re 3 v 5 ora s iy Rl ftbond; -X-

is ﬁl@éﬁ{ﬁeneﬂi‘)@ioﬁzﬂﬁpdehﬂﬂaﬂﬁ bgf%,f}rlér%dm %fer(pcﬁf l@ﬁ’éﬂ%g@ Rﬂ"%.nﬂ Y' are as
deﬁgr@?und of Formul a bor oni c ad

boge. dhdlgek %Cmcmels emfrled nut lbbeccmphng ndé&l- mfudazo [4 5-

IR TRl B el ookl £ VAR B fread P aroaryiene

comp@ﬁhcmwerapm@a@wsmumﬁarp@ﬁ@ bi mer@@@vlea@ csﬁ_{)émﬁﬁ, Qiéh as 2-
at an_ el evated tenperature 00 .

Vlrmi!mwd@% 3pdndnyédiaeiand 4ofin yn'tén@ ar@@napeye@aﬂy avallable others

d d
A BEHPhRDy A i A0 TR, B ek Sprfgus by
combhﬁmgthe am- bﬁd?aﬂd,ﬁlcgqmtlﬁlﬁﬁal Mba\t]mﬁh? GdelﬁmDa ﬁgvanfdhﬁ& kfﬁlyl-
or exa e

S al
Su%sfl,t‘ﬁ %‘gﬁowggléza PfeSFH%e %ﬁm&a@mﬂb@) pettaia) @phem&plmsplane or tri-

mb%l e
o R TSNS Sl a DAL, Sichhmind APL B EADN s g
acgamitrdlk oo ttheenas ke irerctioe pan(19) canfiedRan at ieleBubErmpYrange such as
r e .
108— 188 .|°8 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'-R4', -Z' is a
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 Rs, is a 2-(pyridin-3-yl)ethyl group
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R4' and Y are as defined above. The Heck reaction is
carried out by coupling a 1H i m dazo[ 4, 5-
clquinoline-1,4-diamne of Formula g with a

mayi Heyﬂre@wlﬁihl thig tnehnar. yTlenedwtion el boadryib@ o6t B30hydrogenation using
ound Several vinyl-substituted aryl ene_or

2 Qe R ﬁeteeﬁ%gees%&&wé&gen%tmwae&vsﬁ such W@B@Alma. iecarbon. The
I
st PSS, noOnds U0 M GBS SRIIELGA Bk o
ethihel, methaholp or msxtoes vencofn Thy cmapasurxdobr @harnimceuticaiiipiatdepeable
e 14 in dazo ui noJ i 4-di am ne of Fornul a

Sa]%gwﬁfi’? CHhee 7P glgtfgf‘v‘? o8 éh%und in the presence

of palladi um (I I) acetate, triphenyl phosphine or tri

25 ortho-tol yl phosphine, and a base such as

triethylamne in a sui RedpitonsohemeX such as

acetonitrile or toluene. The reaction can be ca;\%i2 ed

out at an etpevat ed terrperatqure such as 100

under e o Hmsph . g ound or NH

phar maeutl ca I_y_a,c,cep|ab e salt

g usg¢ing copye a NHT'et hods. Mpa dsplglf\n/oﬁ/

el -1 b, V\,herel R4 & w0
' A an n and -X - 1is

“al ke w éﬂé/optl onaIIy exLm by aryl ene or|(3)

het eroaryl ene, nay be reduced to provide co unds

wherein -X - is al kylene optionally term nated by
arylene or heteroarylene. For exanple, conpounds
R3a is a 2-(pyridin-3- yI)ethyI group - Q20N
®CT/ %004/ 00¢
e re n caplhbe ed_dtt by
| OR; using H naI Theter ogen HN Y
rogenat on cat al yst I'Eal | adi um on car bon. \"/
TH% I viigact®on can conv IIy be carried out” Onxayy
Parr apparatus in a tabl PSol vent such as et hanol ,
met hanol |®br m xtawy&s thereof. The conpound or
pharmaceutical ly ccept able 5 salt thereof can be
i sol ated usi ng nventi onal nethods. Reaction Sclgnme
X NH2 ONNNO(I)NN oN(Z)HaI NH/HN\N
a NHIT \)=|a4R2g|a| /PN ORI 0 (R- 1Ty e
Hal Z N N

HN Hal > Hal |
\R1 HN_ HN\R
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' ixe R ' g
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T
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(R, XLIV XLV 0 1(3) NN Rea (4) 11 /| N~ Rea N> Rea)

N\ NHal / NHal 0-~ N\ /Rij Hal / N2 / HN O (R)I
wo/Rdoklos®P8 (R), VIIb (Ri XLVIT 11 (6) (5b) NHECT/NSI0N4/606867
NNNI / Ra (7) Ra (8 | / \ Ra Hal N Hal N Hal N

/ hiNRia (R1 HN-Rla (R\1/ Ig HN (Rl IXc ~Ra Xb
(9) N2 NNI \ - RRa N R3a/ HNC (R Ria 1-1b
- 63 FOPs 300 4B SABRBts Plo P4t B0 G8RAtio & b%%@pared according to

enbodi nents, conmpounds of the invention can

Reaetwafﬁc@amaeé I@nrﬁg Ro» Reeanrd | a5p andefined amveuﬁ@r:es Ryt
B O e S SR

deﬁﬂéd@bovéfa:nﬂéll';s - -Z' -R5'; X, Y, and R4' are as
defi_ned ov and is -0- 51 n step (1)_of Reacti on
smé’ﬁéeR @VHWIXIP A GerylgxyaREing o ermula X4 VIII is

treﬁﬂ'eﬁ Q\tlﬁldth%MHehEh%oﬁ%%jcﬁﬁfsgéd af’fr&ﬂliczt R/@fe@l%tl ?ﬂlog(%ﬁé(%l 6-dione

di met hy -13d|oxane46 S
(B@iih‘mmhl agtd) ymd tiictlipd odthoftrmate do prcm/decm imrind ofi Foemaofa XLIX. The

resg o by abar g v e B 6fing S5BREPR 655 BrAbIhgaBne of Formula
XIoNMel Bheated mixture of Meldrum's acid and trlethyl orthoformate and heating the
reaction at an elevated temperature such as 45 °C. The product can be isolated using
conventional methods.

In step (2) of Reaction Scheme XI, an imine of Formula XLIX undergoes
thermolysis and cyclization to provide a benzyloxyquinolin-4-ol of Formula L. The
reaction is conveniently carried out in a heat transfer fluid such as DOWTHERM A heat
transfer fluid at a temperature between 200 and 250 °C. The product can be isolated using
conventional methods.

In step (3) of Reaction Scheme XI, 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
benzyloxyquinolin-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 XI, a benzyloxy-3-nitroquinolin-4-ol of Formula LI
is chlorinated using conventional chlorination chemistry to provide a benzyloxy-4-chloro-
3-nitroquinoline of Formula LII. 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.

In step (5) of Reaction Scheme XI, a benzyloxy-4-chloro-3-nitroquinoline of
Formula LIT is converted to a carbazate of Formula LIII. The reaction is conveniently

catried out as described in step (1) of Reaction Scheme 1.
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XLVI1l to a heated m xture of Meldrumis acid and

triethyl orthoformate and heating the 10 reaction at
w@nooalogosat ed t enperature such as 45 C. The pr oPU/USIHO4006867

be isolated using conventional nethods. In step (2)

of Reaction Schene XI, an imne of Formula XLIX

undergoes thernolysis and cyclization to provide a

benzZylsepy ()i ang (7 ofR&ktied SéRmMEXR a lmtro-[hﬂ)stlﬁﬁe"l\iccidlﬂﬂlrﬂe%f
con enient]y carried out.in a heat transfer fluid such
E@Aﬂ—IEIﬁMtAC(H@S@ toyan apingspbstitpted quinglineof @m@imbm avhich is

s e S

(TpofiReretidh Scleene Kz yrobeyquiictodut as desetibed fdretept!(® ahd () of Reaction
g itrated under conventional nitration condltlons to
%19 fde a benzyl oxy-3-nitroquinolin-4- ol of Fornula

hRe r(g)a&itR%tlbﬁ' SEIRYERT, G BYC gl%ﬁf) B?QR%I&&— ﬂ'g—%ﬂﬁzom 5-

nltrlc aC|d to the 20 benzyl oxyqufn
clegnelinepfiFormula IsVis Iytdrelyzad] und et acsdic homdtiprsap pom/ucbe zabeniyloxy—

1 xt.ur e.at vat ed t er at
12 =085 o T it e Porale 1753 B Pt Sagusial Soceptabie
salt G)l[én‘@fﬂ ThB adactiBh Rosbavedignt Bt @Riddout aé d&Rasdd ﬁ&rhte?:@?HPReactlon
a benzyl oxy- 3-ni troquinolin-4-ol of Formuil

Scélﬁmélll nat ed usi ng conventional chl or| nati on chemstry

s

comad:rteki)to bentylowy-1 Hemidns i, ¥ uolint1- aeibe 38 Fofndla X1 10h using
elgorrml alLl with phosphorous oxgchl oride in a suitable

81 3/ Br-ster, BrocsdurpRishopriingsispes (92 ané 1) 96 Reagtiondgheme X1 or a
Iﬁtst‘?'ﬁ?b&ﬁhret &@ﬂg&gﬁﬁ' Et@p ggbg ary@Ryo @ﬂe ?(I;cgglf:te ulgﬁ % aompound

such "as 100 C duct can
of &@m@lnth\ﬂnaisolam harbe cadfled outst stchBM af stﬁﬁa(s b) & (6) of

Sche a.benz Xy- 4- chl or 3 ni t roqui nol.i ne of
Reagy n?%ll E’Pu i @B@f’g %8&6&086 &1 Yo% LA cRTePORypgketal or acetal
thésbdfl is sélRBtell OAGL R%d'l@u ﬁ%@ﬂé’c%ﬂhﬂom é‘fﬂe'd%gréagﬁlas%stlmem ina
described in ste Reacti o )

bepzydertyo 8P 3oedazofH, %s]mow/lmolo&eme compstmpef F@inuznKL{IT). Stép (9b)

of PR PR ST b e B R e o L B PP determe 1.

qui nakiepe(1ah aﬁ@(lﬂ)b@R'eiiéﬁon\S@h@lﬁe K3, aEéiﬁ?loﬁ}‘-QH ﬁﬁqaio% 9.
benzyl oxy-1 H im dalzaO%L -c] qui nol i ne of " Fornmul a

clag %ﬁlgl-kﬁsm%ﬁﬂf Formy I:E@a@tﬁm exEiedrie axV-grde béFormula LVII,

Y A N T —.

of ¥oymtla éJ\BHg: wiobip a@ﬁb@nbﬁ@fzthé xtpduitkds BF BRZRthufes I and I-1. Steps
e of Formula LV |s hydr ol yzed under acidic

(1 ﬁ)]oaglg (? ?)Cg{g{elagtum chege Xl e )Qprg@ out according to the procedures

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

In step (13) of Reaction Scheme XI, the benzyl group of a benzyloxy-1H-
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
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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1H i m dazo[ 4, 5-c] quinolin-I-amne of Fornmula XLIla or
a pharmaceutically acceptable salt thereof. The

WO e@a8@M8 i S conveniently carried out as descrP@RUS2004/006867
step (4) of Reaction 10 Schenme |I. The
benzyl oxy-1 H i m dazo[ 4, 5-c] qui nol i n-1-am ne of Fornul a
XLIla is then converted to a

benzmls«eisxr4)&!%&&&9%&@&%%@&3@{8&8[4@ ¢ %ﬂEﬁh& 4

XLIlla using either a two-stép procedure as sh
diggpigp ef F%f}ul%\ﬂfdm(cmye@ tRé@@ﬂlﬁhWbS@W@ﬁlelfkﬂmdaZ@M 5-c]quinoline-
in ste
1 @?%gtz%&eﬁgr&%?a € ﬁlas%lb %Ql%s of f coppqun! g? ggﬁ%rmﬂ-{%fe[ﬁl}m 13 um%g a
Wllhmhatne(g*pe ethar é}&thbaisr Tad readtionss ofesied 'b?%aﬂnﬁg §E&H§ou|$d of

FoBila ndféq(a@)eq%?s@@aﬁgg SEkma SRR Al oY SR HAIde X Ry, or
Hagﬂragf%@ ‘ﬁé‘ 1tn'ﬁge gﬁ:’; 2 e a%geh S’ﬁg ?’e[lt agrl]si CO%(/QIHQI‘EI}; Qe by

comémzlyg thnyt&yﬂ-halmded\aﬂbhéolﬁpcmf%hnn}almm selvetpeAIDME in

For a. 9h of React] on Schene Xl
toprsSefR tptthle e SicFlhsben @arbpaatestl“és raskign gan be carried out

t BaBihi RMpS% °
* React | onpSCEggrrEr %an%eda&bﬁ?{e/ &Jﬁl)fop&d }6[2%15 gﬁ or 85 °C.
Altpmmwnlm fheréaction wan bé c:i%nedmﬁta)y)fhdatlhga isslutibfi 8 a xthpbE—DT

d F LVI h th
Fogmllﬁgle na fcgl §ts }H?ésolé velth sodllum hydrl e ar{dsthen gddlng the alkyl

hali@ ZPHePprydil drtot ﬂhé‘f'ﬁé@&ﬂi’cgﬂ}‘?i&%tﬁlﬂk 'sélgﬂljcre%fghﬁﬂé {361at fus%ng

Formula LVIII, which is & subgenus he conpounds o
convratipea methags| and |-1. Steps (11) and (12) of

or osbi P e Qe R KEERERE peRER g aide X

araemnereiauﬁammld foﬂ dxaﬁlb%pbl(o%?olswsuﬁﬁﬂ%&&ﬁs £hReManK
t he group of a benz | ox

benz
heferpcyelss| éth&‘l Eagentpef F@@uiasﬂ@hcéﬂm Elagifle-f01 R 44 ot Mhlide-X'-Rs'

Calil Be 1911 mS%ég gflﬁg gBﬁf \él'ltjl?ﬁaol l%}qmﬂgti tho%smf?]r exgpaple, a hramo-ybstituted
aciﬂﬂmhdé efRagmld €1@QQ)\PeBenat by tregdd wém;h RdéndAky &nﬁ’@ﬁﬁ a suitable
s condjtions using

tus der hydr ogenol ysi
80@51?%33% gﬁﬂ@ﬂéﬁ‘ﬁ ﬁ%a&vl%ea arigtt Oféﬁemoﬁbﬁﬁuﬂeé@méﬁﬁs of
Foffuigar bon in a sol vent such as ethanol. The product
har maceuti cally acceptable salt thereof can be

Br'r?gt‘,%)(élt)é\éﬂ%uérlhgor;onventlonal met hods. -65 WO

2004/ 089398 Pg]:( US2004/ 006867 I n step (14) of

Reacti o 2)XI

hydrmexy- 1H i m dazo{*4 5-c]quinoline-1,4 diam ne of

Formula I h SCprvérted to an ether-substituted

1H i mi dazo[ 4, 5-c] quinoline- 1,4-diam ne of Formula

Thk rdactigracatizgen s a ofib- @ﬁUﬁﬁU@ﬂl@eﬁfurE@ﬁdl’MsaQS bCaid the dhoduct or
using a _WIIianson- t]%/@e et her s thesis. The reaction

Ph?@aé@%t@ekl)éacqg«ptabkesatt.t e@fcaw@hptm chfsnfg mvmﬂcmal ethods.

W t i des
it R ol (8, R CRIREACIEL EEE prspased imgvo sigps from
arrmtuealcnhgkewf%rmhlaal-lbax 'eNHJ, ianfy@d&#Hi €Hark SoBRH¥YA AL M iMble or
e
rea(c:ieg/ E)Irepare y known synthetic methods. An amino alcohol of Formula HO-X' -NH,

is first protected with a fer-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

suitable solvent such as tetrahydrofuran. The resulting hydroxyalkylcarbamate of Formula
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conmbi ning the alkyl halide with a conpound of Fornul a
Ih in a solvent such as DM in the presence of a

W@ aioakizes base such as cesium carbonate. The rBPE/USIN4/006867
can be carried out at anmbient tenperature or at an
el evated tenperature, for exanple 65 Cor 85 C 10
Alternatively, the reaction can be carried out by

HO-XeAH-0gOR s O{CEL) 1 thén ek Pik A dolafion mbﬁﬂieatripheﬁylpﬁbsphlne
(iol vent such as DMF with sodium hydride and then

pleanzhigaf tempggatugrain aygyitable sefyeat saeh as dichloromethane. The
prm@{déf?@gxﬂhiaclak'l NHa@@p(:) A ﬁﬁg,%{l Ré ggfa?e%f lj)glsen’aonal methods.

1 SO usi n con
r ea§ept(34)0df R'&ac’mni Bchehis! X Demfdternatiedly Be cafrieRéut bytrehting a

by Femi ok elaeroltie b deBton el orsuliefiorMaesicobol of
Foﬁﬁﬁlﬁ 'H@-me' ﬁdﬁ.w ‘Rr CHERRL R4X°0(§IR5 TRMHRRr Nﬁ&s‘uﬂ@mﬁ%@ctmn

, *Hal i de can be prepare
Com,@ilm é\bmms aimolssqfﬁhmﬁomlm dre d@rmnbmalboa—mﬂa‘tdﬁ, aad others

f. F Cl X -B
cap e BB ST Bk b GepriO ! SulBrisRoRgy AeHtLoT R cmpuently
cargiell vet by Sutely aﬂ&m@%ﬁﬁﬁéﬁ&ﬂiﬁ@&ﬂ]@[&e’arﬂ%&ﬂ&ﬁbﬁ@f Foriild BOYX'-Y'-Ry),
br onb-substituted am des of 20 Fornul a

H@,‘X_ Rs', BOK-Re' rarf Oy’ togg solpgiqneiz)cgmmoundspf Eorrr(ul}m ig a suitable

<138 008 LR RIAR FUM AR AT P RISt

dietinyd epididairieoxsddts. Thereaafoncan bb%a:drﬁedb&t gmtfiém@emperature or at a
conventl onal nethods. 25 Reagents of Fornul a

sul-apbief-{eppeyiurs.cuchia3 @ °cadhp prospeipbamiascrisllymepsptable salt
the\%\%o?%]ﬁn L] sBftddl & Oéoﬁlvgrftmnglrlﬁy%ﬁ‘%m X -NH2, many of

are commer 'y avai readlly prepared
by mmmmﬂ%tmulaﬁelcbﬁﬁ&elrm%amm al}qu@b @C(CH;)3, can be

For -NH2 is first protected with a
propgien By Ay ComRgF OEPRTI ] Witk alepheys Fuh aamerﬁegutyl N4
hy@bg PRl é@rﬂdihﬂ%ané BB s- ﬁg&%ﬂg%ﬂ%)%aﬂb Sinder Mitsunobu

presence of ase such’ as ‘aqueou roxi de
Colailti@lsstm iwtitidleyldaligesif &mhladsX‘tIéHr@(l@dD-ﬁ(@H@)a in Ihféllhamson-

%)ggg@gy%@?ﬁx al kyl c rbgﬁgme of Fornul a@ﬁ;gqvg_e)s

-Olf>§' Nﬂ@(d}f@-@(@ﬂ;ﬁé‘" 4B tl%nsr%dﬂty' c%ﬁv??‘fed't& dind ngcom}t)ounds of Formula

tri phenyl phosphine, and indazole at a
I-1p eatpe canandonal syntbefic mblheds of Qr@mmplt@pctunqmunds in which Ry, is

OB SRS eae Tt BERSHEL, 3 ERUM orine o e methocs

desmbb’déﬁi st&psab) mt(bpdﬂaea%hs@ StHehle Vi, Raact Me%qlmaﬁlpi@ 14, and
can alternatively be carried out by treati ng a

Examples 15 and 23 to provide compounds of Formula I-1¢c wherein Ray, is -Z'-X'-Y'-R4";

Z'is -0-; Y'is -NH-Q-; Q is -C(R7)-, -S(0)z-, or -C(R7)-N(Ry;)-; and X', Ry', Ry, and Ry;

are as defined above. Compounds in which Ry is a 2-methanesulfonylaminoethoxy group

or a 3-methanesulfonylaminopropoxy group are available using these methods.
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5 hydroxy-| Him dazo[ 4, 5- c] qui nol i ne-1, 4-di am ne of

Formula Ih with an al cohol of Formula HO-X -Y' -R4',
wWoidox08@38 , HO X -R4', or HO R4'" under M tsunoBCT/US2004/006867

reaction conditions. Numerous al cohols of these '

formul as are commercially avail able, and others can be

prepared using conventional synthetic nmethods. The

reaction is conveni entj{yactlglaggﬁe%gj@pt by out by adding

trlphenylphosphlne and an al cohol of Formul a

HO-X -Y -R4', 10 HO¥ -R5', HOX -R4', or HOR4' to a

sol ut i on of a conpouRd Sof Formula Ih in a suitable

sol vent such as tetIa d?ofuran and then sl OV\Ay add| ng

di i sopr op)lz d| ca e or thyI NO

azodi ¢&, e (RT a@; ogv

anbi ento t rrperaturg at a rrbl ent teﬁ% ure

suc 0 C oduct or r maceuti cal

acc ab?F‘-é“'saIt heXig¢of calh_lbe ilsol at ed ng u

conventi onal methods. 15 Conpounds of Fornula Itlc,

wherein R3b is -OX -NHC(O -0 C(CH3)3, can be 1(4)

prepared by treativag conpounds ofN(Eor mula Ih with

NO
al cohol s such asltent-butyl N4 N
hydr oxybut yR) é‘rﬁ’ate&ld(mé?%ﬂﬂyl ®) (R)@th[‘?'
N- ( 5- hydr oxype th; car bamat ® ¥ MTsunobuo

condi tio Iyt h o8 kyl o1°° For
|- X - NH @)ﬁg C(CH3) 3 i W?"I i anson- m@g ether

synt hesi s. w conmpounds of Fornula I-1c, wherein
R3b is 20- -NHC(O -0 C(CH3) 3, arethen readily
converted tCN/ er corrpoundﬁ ofy Formula [-Ic usjing
convent i :;} et (%t neth Lol exanpl e, )€ r?boynds
i n which i S N-O X - ) %C(CFB)’S(Q ®

depr ot egt §d and 1 P%at ed a‘écordl ng to the ng d N\ Ry
descr | | n ¥t eps (5) fid (6)s Schéife WY I,
Parts F and G of Exanp™é 14, and s 15 anfl 23
to provide ceppounds of For ny’ra | - 1¢herei n R3by 'Y

-Z'-X-Y 5 Z' |s-0-,+ N NH Q S - %) -
-5(0) 2-, orRﬁ R7Ra N( Ri @E}Lﬁ—&m R7, a ‘>1_R2a
are as dBrigd#d gbove, % “%onﬁ%?u R-hi ahy RBbQ)u .
2- net hane ul f onyl mi noet hoxy group or—a- H Ria
3- et esuwuonyl am nopriopoxy gmoup are a ablﬁ,,,a

usi ng ese @ -67 WD 2004/ 080398

PCT/ U82004/ 004867 Reactl on Sghene XI Oxo oto NH2

(1) N(2) ON(3) N T N2 (RAERT | (A1 O4 (R O
Al 0O on? VI 11 L X | ,@—Rza
N (R),
(RI_);O HN< R, Re N R
h e

For some embodiments, compounds of Formula I-1c can be prepared according to
Reaction Scheme XII, in which R, Ri,, Raa, Rap, and 1 are as defined above. In step (1) of
Reaction Scheme XITI, the benzyl group of a benzyloxy-1H-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 X1I a hydroxy-1H-imidazo[4,5-
c]quinolin-1-amine of Formula IXd is converted to an ether-substituted 1H-imidazo[4,5-

c]quinolin-1-amine of Formula LIX. In steps (3) and (4) of Reaction Scheme XII, an

- 68 -



10

15

20

1(4) N I NHZ N | N2 N Nx (Ri NH (6) (Ri NH
(5 (R1\V 1 Ad i pHNOHNBoo Boc O LIV I~ LIII I
W@ R004/080398 (7) N N--Rza ($) NI N>-Rza (9a) N MNF/US2004/006867
(Ri | - (Ri NNRea OH-Boc p NH2 (RO | N%- RH
LV XLIla LVI \ (9b) (10) NHz N+N~- NN (Ri | I NN
Rza (12) (Rl NRza (11) Ri I | NN OHRya o HR a

(14). N
an\,&éopép 0 Bﬁ@mﬂlﬁb&sj ig thepspoaiedity povide mthar—subsum@mllf-

m@cﬁzgffﬁg]rqﬁﬂmﬂﬁ&?,r4géi1Q19111{e of Formula I-1c, which is a subgenus of the
compounds of Formula I-1. Steps (1), (2), (3), and (4) of Reaction Scheme XII can be

carried out as described in steps (13), (14), (11), and (12), respectively, of Reaction
Scheme XI.

et&rﬁlﬁﬁ&lted-wllml}dﬂzb I\lduﬁloﬂlilﬁ)-amﬁ{'é"(of )Nignulé 150G B‘Fﬂ omﬁhzed to

Reaction Scheme XII
AN NZ>-N
® ﬁjl (1 ) N™T N‘)—-R23 2) ®) ﬁjj[r\;)—l?ga
T g | N R
HO ta Rap b
XLlla IXd LIX
1(3)
NH2N O: \
Y] ORe @ AR
(R), N~g (R) HN.
Rab H fa R3b R151
-c LX

Pharmaceutical Compositions and Biological Activity

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

The term “a therapeutically effective amount” 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.
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/kg,
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5 Reaction Scheme XII, in which R Ra, R2a, R3b, and
1 are as defined above. In step (1) of Reaction

w®edvee03¥8 |, the benzyl group of a PCT/US2004/006867
benzyl oxy-1 H i m dazo[ 4, 5-c] qui nolin-1- am ne of
Formula XLIla is cleaved to provide a
hydr oxy-1 H i m dazo[ 4, 5-c] qui nolin-1- am ne of Fornula

pré‘fbrabrjf abo@P1d Eé/kgfto Bﬁﬁl@s ‘n@%?kgs%tﬁ ﬁ{EEco}ﬂ oufld to the subr_lect A \éanety of

hydr oxy- 1H i m dazo] ui nol i n-1 -amneo
dopagg fprnsawpy be used, ﬁlwhaiﬁ t@ﬁeﬁi-‘b lozsppest capsules, parenteral formulatlons

syt FURRE By el BBl RRRRmR pitheR ol

paldRe244hO 80398 PCT/ US2004/ 006867 et her - subst i t ut ed

1H i m dazo[ 4, 5-cJquinolin-I-amne of Fornula LIX is
firdfe &W@P% i dhe myeniog e Be admindstergd as thy singh trapgutic

agéﬁl‘?ﬂt}f% JA : C]r%%mgﬁ %'ﬂ@co@ﬁp ‘g&ﬁ?Bf thH lﬂﬁﬁeh{l&{ Sﬁq¥l%FLa?1mlmstered in

I m dazo I'nol il ne lam ne o or mu
combination wﬂa swhgethasorofith bthecative agdss, diclkdingrudditiddal immune

Xl
respafteeodiiesy ivity i cocePpdiet FroicSeasat ey isomcleotides,
etd 14), (11), and (12), respectively, of Reaction

Schenme XlI. Reaction Schenme XII eIN~ NN N ~ Rza (R

N~R230@H1€)0¥111115 of thie Rwgnii@) have be¢riRyholn thand@iubftiR(s. £. Higinge) the

pr&}u@@of (ﬁﬁ}alq }ﬁgklgésé%(ke%é&gﬁégwqrér&e& agqg}%mép{ the tesgs gqt forth
belsha Ridbe Hsalts indldateltkat tAdcdthssuiBs Slétusel aCRaReR kifonse
and Bi ol ogical Activity Pharmaceutical conpositions of

madifgers thab i wadelatetths mmumsisspgpsein caumber of fiffreni evays Sendering
théh W iR heér n%d?lﬁg@m V%B?']I}(di iJvent i on as described

ove in co
Cytokines whose production may be induced by the administration of compounds

according to the invention generally include interferon-o. (IFN-o) 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
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines
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
biosynthesis may have a disease as described infia, 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.

In addition to the ability to induce the production of cytokines, compounds 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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pharmaceutically acceptable carrier. The term"a

therapeutically effective anount" or "effective
wa@pwd/080398reans an anount of the conpound suf f PCT/E61004/606867

i nduce a therapeutic or prophylactic effect, such as

cyt oki ne i nduction, immunonodul ation, antitunor

activity, and/or antiviral activity. 20 Al though the
CepAtdonfITRHI meY a6 hbivERIRS eﬁ, SAACH A trn stimylate secretion of

.pharmaceutical” conposition of "the invention w i vary
nitgig ©B1dgiang theprodustion of ditional oytokimse Birthek,i dettainrcontpeunds may

t ch_as hysi ca nd chem cal nature of the

Ca@%l%%%%wm? ﬁlé& alg{eﬁ&é%g?n ?#1%3813?]& %°S: and the intended

dosiGuingorgddi®fthe idvehtiorddlbd BdvRah ettt the Bquired immune response.

conpositions of the invention will contain sufficient

Fog gxqmyple.thgprodpetinn afdhe T dglpgetyae d dSel)stytokina iEN-Q ds indvded
RSO o1 % M08 S0 B g 1

ar&sinhpited) ppaf adohieiscatipooficbriain ddpgposndy. ect . A variety of
dos%e éor ma% be used, such as tablets, |ozenges
capsUNeRer fEpoRt s of BierArPu rrimentaf a dispascs prdiisther for
Rkt BALE or ARMAS tmmRhiR ¢ 'cﬁﬁ‘fo r R i

° tran$rrucogléll_ pat ches an’dﬁ%%e |ull<lg.0?g&'ﬂj'ﬁé Conn%%g%gg&rg%mstered

alanger imeamhingipncuith biee eimpsiasties enmsents@s i, fiol example, a vaccine

rapgutic, agent .in.t treat nent .reginmen, or the
a5 L Ah G BREREA v M REPBAHR e RtEr i S othe
co@pBiinaf ¢stipoehi} RAYEL SRR erdd sephrbhfil R t6RinARBul ¥Bependently
agents, including additional imune Tesponse
su¢kpasi injasphitionaritogathgr and assoristedtwitlsonesamoitiso dichsas (a) covalently

. i ' Li.gpnucl.eot i de etc.. 10
tnRE b Gon BF ot e B A0 R4 A A bR it rocut at o
(e. Conditiods 6d)wHitteIRWIE dbutifibdReroih 68! Beised QY HoMhREE ihdlude,
ex erifmnt performed according to the tests set forth
bub%‘%é‘ﬁﬁ “?H%‘i@:resul ts indicate that the conpounds are
usef il ' i £ . | at e
o it QPR Gich 35 AP S TP ek s e e S8 N0 o
aderendes,iaigrpestieus (e fHS ViIlNHE WALt €L, 6BNZVOf a posdiuis €6.¥., an
n?xf di sorders. 15 Cytokines vvhoslf: producti,on nmay be )
OriRRAIVAYS BIPRAS Y AHROR VAT SRS B RIARISSUA): 8 BRgrHRyiTUS
&.EOTHiRGihR \be BRIV LRRk L n 3 i
S N P RO Bl Ao R &R LD, 3 garamyprovinus
(c-ge piradluerdgay s niumes visskinasslgs|vinus, Myiredpimesy shayeal virus

Losynt hesi.s \hduced hy conpounds of. the
(RIQX é%tcu&é’ﬁg‘flﬂléquaée Sma? P4AQiavitus (f-24 papiflogaviryseg sugh as those
thalt kauke geitd wairty Son@hdn Wart€dd lant Walk)) 8 hep ATRPRuLEE epatiti
,effectgs., .these and ot her cy?oallgi nes.zy(% cgg i nhi béi){erge’ hepatitis B
virgs) g dlapivuu@g-diepatits €uiitbs ot PRNZUSVENER Or apdtiavirus beg., a
lerﬁf%gfﬂé’é{ﬂﬂsd lﬁ?@,&.ul in the treatnment of viral diseases

an sti ¢

neoplg di seases. Accordingly, the invention
pr oyb)desteaial diseases such as, for example, diseases resulting from infection by

bacteria of, for example, the genus Escherichia, Enterobacter, Salmonella, Staphylococcus,
Shigella, Listeria, Aerobacter, Helicobacter, Klebsiella, Proteus, Pseudomonas,
Streptococcus, Chlamydia, Mycoplasma, Pneumococcus, Neisseria, Clostridium, Bacillus,
Corynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia,

Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella;
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nmet hod of inducing cytokine biosynthesis in an ani nal
conprising admnistering an effective anount of a

W@ o0vpo803g8 or conposition of the invention to tPET/US2004/006867
animal. The animal to which the conmpound or
conposition is adm ni stered for induction of cytokine
25 biosynthesis nay have a di sease as described infra,
for ey 1ﬁfe@t1<‘3‘dsﬁﬁéea§€ssﬁéﬁ %hl@fnyﬁla ARRRI Bsdak&s 1ﬂélﬁ§1ﬂ§ ®ut not
and administrati on of the conmpound may provid

lingifedte ragdidiasis; aspargittasis, hmoméasnv@snsmmochwel mcmpgltlsn,d)r parasitic

d ani_mal ta the aninal
aidfes BEAHY BUSloP el %o b biimoRy R b areBmo e
leistongtiasis] cf@j(ospbﬁ&'ﬂo@ie taxopidsefi’isl aat trpahbfmtdBfctioBntin
addi ti on }o the ability to induce the production of

cyt &%) proplastic disensy §u¢é¥ astipgaepitheliah neelasasy caricaldysplasia,
ac@LiPRE a&%&eﬁésil 9%11 éagtﬁﬁrﬂa% Sarh SRR CI&?%%S ?%1211:93'11 carcinoma,

exan‘p hat ur a er activ
K@bsﬁaﬂaaiomb, na:ﬁamfrfaemlaltdeﬂtcafm)onha? leiﬂ«temias 1ﬁdﬁcﬁhg B8t not limited to

i nduct -70 WD .2004/.08039 CT/ U82004/ 006867
Ry bR IS Ay EoC e ep kTateemi i o elgRs, namHegkin’
lythphdrktd, Ruhédid AES] BRPhSinh0B-cefi 1yrﬁ%ﬁJn'1é3 aﬂﬁl;h&hay ielifnia, and

productlon of addi ti onal cyto i'ne Fart certarn
Ot@mﬁdgndmy cause proliferation and differentiation

i) S LR
ec&hﬁﬂ'ﬁbﬁmoﬁhﬁ\lea R&tRehd CAlietsy, @flerbftahihifie lsﬁ‘?émf’c)lﬁ}ﬁlsjerﬁtﬁ&lﬁﬂtosus

cytokine IFN-y is 1nduced 1ndirectly and

eSﬁ?P%%lGE&Omcmlan@, muliplgpsieresip é)mm@rrﬂzynchpm@kdlmd lupus,
aldggmﬂ ardalkd Mﬂoﬁ *:if %éio %Snétf?)h Iagd Qe %&ﬁ%?%s&arqn& and enhancing

mnistration of cer aln conmpou
wqmlﬂcb]ndfaylhg)qnsludmgtchﬁmﬁpﬁum@ treatnment of a disease, and
for, effecting innate or acquired immnity,
t he&gﬁfwé eitidiedhereynpled maey b syl 45 vagping irdiveargdor asg in

coRuBRRNAFith Qn}pﬁ%hgghhtq{ils& élfhep RemBial QPJ/& At éﬁé’(ﬁatecil immune

conponents ds I n or exa a vaccl ne
respiese, subiniani ot exaubleylivie thah éactedaipomnansitic 1hhﬁmmgem dtivated

AR SREORR, St TR L S e
toﬁii’dslﬁdx‘il{kz sé- aﬁt%ﬁ& %[ys%bﬂaﬁ&e%oﬂo?én%g)g gﬁmcov éﬁgﬁ1¥4%§“rcellular

such as (a) coval entl’y 1inked or
vaggirasc Pt edaccines;, recambinang @Ircbt@mtaly@mpens;umpudassand the like, for

oo B L, Al SRR WL et T . e

B, (napatiﬁls IQlinflicpeasehfiseen Iﬁﬁparﬁl‘iﬂueﬁ%@ 'ﬁBhS rabie$ §AS8Rs, mumps,
resulting frominfection g an adenovirus, a

pedlopy fgeer totagus, diyhgria, hgyophilus dnilnenes bEhgreulasis,

I
m VE?}?F%#EI A e oo AR T HVa BB e 20
cyl(omega],ovn"im KieﬂgLTeu&hné lﬁhérﬁfaoﬂjvﬂqﬂégueaﬂw 1 AAaSWR ! hbE cholera,

é g q{&uenzavlrus a par.anyxovi r us
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
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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(e.g., parainfluenzavirus, nmunps virus, neasles virus,
and respiratory syncytial virus (RSV)), a coronavirus
W@ 200g/0803BARS) , a papovavirus (e.g., papill omavPCTUEERN4/006867
such as those that cause genital warts, conmon warts,
or plantar warts), a hepadnavirus (e.g., hepatitis B
virus), a flavivirus (e.g., hepatitis C virus or
Denguh@s,\6nk b8 mor®6f the raBMeClﬁbdab'é% dr @ypis of Bisédved, TBE dxAlplS a viral
such as HV) §d§b bacterial diseases such as, for
disegsersladicoplpsitcdiaspse may beitigate i simakininsad B}ereof (having the
it B pmtharernl p BERERH oo AU RRE LY b og st of
Founslady I-h,I-20dx30 Hiaot Hrl, toHid amﬁiaact er, Klebsiella,
Pr ot eus, Pse donDnas treptococcus Chl anydi a,

My c S A8oHRE ObR SoRBRYIdSS clikgtodaaee £y lolsstioSyaighis is an amount
r
suﬁﬁ%ﬂ; tdok%g(s:e?gx}ec&r r?{%l‘rélk&gﬁ tt%ié:? :ég%:h My ﬁ%?%@l}égefﬁg@ophages dendritic cells
an@i-cails haptodnéaan amBowt off bag ONBORICm(ﬂImeHam‘I‘DqZSh fdrmampre IFN-a.,

t el s oow 004/ 080398 PCT/ US20 0686
TNl P 2 2 gD At I e ip i ookt fovel O such
cytbkERASTRe prfisel SndEntwll Vie¥ aécbﬂiﬁg‘vﬂ fﬁ&oﬁq{ﬂébﬁiﬂ iA%heSart but is

aspergillosis, hIStOS asnosi s, pt ococcal
q 5

exn@.%ﬁdﬁgubpuaﬁoswf Frous Ve ngkg i dheutEEmighe putifergblywbowtot pg/kg to

b 685! 1Tl BIEHIRE nlRE SR i

aninial pad e seitieod offtratihg B nedlshtid disd)sef aflaisid] coflpSgages,
such as int raepl t hel i al neopl asi as, cervical

ad’él‘};%‘ﬁf?”a‘%g g etfegtive AMEURIY: @t“@&P@uﬂ%ﬁfs%mRPéltlon&fﬁhq ingention to the
anﬁﬂéla%%l&ﬁk LAEARE G ﬁg?c’or ER0RL A Qilﬂll fe?trl&ﬂ ﬁ%ﬂaamount that will
Kaposi's sarcomm, nelanonm, rena carci nonm,
cafseakredriction iim oheiok mgremftthmamlfdsmnbﬁmloﬂ dral mfectmglem as viral
l. eukem chronic Isy tic |euk mul ti

lesllapé* ‘GFPé?oa[qowt g cp wgﬁg) it aérp@gu@repf amfreated control
h
anialﬂhdgp h?%fﬁgfﬁgg%%é% é)é'@ectl?@g) $ t\feagﬁg{lte\*/ ngclt?%na&ordmg to
faciprd kaowoitmtheraet it scapesed st duse af ofpiut 160 ngﬂigltb aBou)) 50 mg/kg,
ma,  al |l er al |l er

A AR W TRV N T

a ricbplostRaRylitiag i #n aribhdt it §/i8 chiBk At SuctiGH e fintor size or in the
s ndrome, discoid |upus, alopecia areata, inhibition

exed tamgr fas. me&gama t@me@sm@mw pel vaty a@g@ndmgtg facaord known in

thfieﬁ?@“q e PR Par b 1R o S R fie ey abou

IOa(gt’kgvtalaboﬁtcﬂrmgB@. in conj unctl on with any rrat eri al
that raises either hunoral and/or cell nediated i mune
response, such as, for exanple, live viral, bacterial,
or parasitic immunogens; gshagiplyated viral,
tunor-derived, protozoal, organismderived, fungal, or
bac tQiyjéct anidmd\aam@m of thid(ntenkion ais furtlex illustrated by the following

se f - sacchayi des; proteins,
8% gpgbgpﬂﬁculgrerﬁ%@a g an anqupt satﬁereof recgted in these examples, as well

as other conditions and details, should not be construed to unduly limit this invention.
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vacci nes; DNA vacci nes; reconbi nant proteins;

gl ycoproteins; peptides; and the like, for wuse in
waeoomwaesispon with, for exanple, BCG chol era, pPemus2004/006867

typhoid, hepatitis A hepatitis B, hepatitis C

i nfluenza A, influenza B, parainfluenza, polio,

rabi es, neasles, nmunps, rubella, yellow fever,

t et anus, di phtheria, henopkihys 11 Nfluenza b,

tuber cul osi s, 25 neni ngococcal and pneunpbcocca

vacci nesy. i be Wm0 § s 1 Aediar

cyt omegZ% lggﬁ?ﬁg?ﬁb%ﬁ%ydgf)ﬁn&ﬁ?%og%? 2: &@gfrir?lgl,e ]f’?)\g]l anrlJIng ue,

HSV-1 and HSV-2, hog chollgma, Japapese encephalitis,

respiratory syncytial vjrus, N Otavtrus, papillom

virus, yellow fever, and Al zbetnmer's Di sease. | RV

may al so be particul ar el ul in individuals having

conprom sed i mune  3( ctHnNn. For exanple, IRM

conmpounds may be used for treati ng the opportunistic

i nfections and tunors that occur after suppression of

cell nediated immunity in, for exanple, transplant

patients, cancer patients and HV patients. -72 WO
Pag®04/ 080398 PCT/ US2004/ 006867 Thus, one or nore of

the abqve di seases or. types. of diseases, for exanple,

v SR Bo-Smiigiinglis (.0 seddbnme)) isd 20meapb

. . . _ : : ¢ :

e N B A D A L, PG nth T R e
catberaio (12D gr24sammadf. Afarshnfeg undet aitrogdn Ry 215 Bour (h), a®bdditional

LI-1 to.the.aninal. unt. of C und, . .
R R e SN L A AL T ——
de&pHellis6lueiBh wad wWalkRBRAINELO' 2 RPLR] ifld Th¥ %?%ﬁéé}%q}ggﬁﬁvgs dried

monocyt es, macrophages, dendritic cells
oveINSbl gaé celireniigehto give amal formndihe nuatertll ivrae passad thrasgh a

BTN N G e s s

witht 82 h hexare@KIHIES. and Hdtele dihe Qo BdRd tvadkc Ise @i Mimes with hexanes
ccording to factors known in the art but is 10

an@ W38 dredjundsr gacuymyiosgiveerapsyi VA3 mitieuiaplingt-about 50
yl) ﬁne&&ﬁ@a@@%%%ﬁa‘étanjogangﬁ :i)g 'ﬂgr about . 5 ngy/ k_g. The
Invention aFso pro e g et hod | of treating a viral
infection in an animal and a nethod of treating a
opl astic disease in an ani mal conpri sing
Pagg%inistering an effective anmount of a conpound or
co :
o eri bRt pu IRk ok 1B ec Ao RTRNTE 50
8.22moumod) in A 80 mili of isqBopmob wastreaetliwith a0 ¢ of 1096 palladimhi®n carbon

o R R SBASH LB oMo 050 B
reaR16h ARELA WAdthas ARQRD A6ekH @?mfr@mm IR0 GE and rinsed with

~animals. The precise amount that 1s effective for suc

isoprapanelesitd thi fltrate mps gensentitedunder réducedpressanotorgivaVt-(3e
to
5

oo fibliy Sy PRRRE S et nf G fic ot g Sl Aok
ng/ kg. An anount of a conpound effective to treat
Part C

A solution of N'-(3-aminoquinolin-4-yDhydrazine ferz-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 mI, 8.00 mmol) and valeryl chloride (0.95 mL, 8.00 mmol) under an
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20 a neoplastic condition is an anmount that will cause
a reduction in tunor size or in the nunber of tunor
wo o@i/0803g&i N, the precise amount will vary accPCTUSZ04/a06867
factors known in the art but is expected to be a dose
of about 100 ng/kg to about 50 ng/kg, preferably about
10 gg/ kg to about 5 ng/kg. 25 EXAMPLES bjects and

atrBedphBicF@iradlen! A ffer kiR ?tfbloﬁh %@refab‘t’idrﬁﬂixthllelvb’h%tcroﬁ&&@rated
by the followi ng exanp articul ar

unﬂfﬁtfé@‘ifﬁd@r@éﬁaeanéﬁmr§81tih%web1ﬁeat%tw1ﬂe tﬂmd@wed The filtrate

S b D A 5 e
wittn¥ et d fariethyTazhi MOuRDB4 hﬁﬁ@ﬁé’ﬁaﬁ@ﬁﬁk@&%ﬁﬁ@% &ﬁl% reaction mixture

e 1 2- yl - NL-isopro Himdazo [4, 5 -c]
W SORGTITHE Endersbdieed Brosi. RHIomaperhhby, (S0n 8 - Hkmmetional
Me@mmﬂ@ml)ga&e EAIREA R b&gﬁgﬁ S04 Preihohn. Bndbamate

rea

(lﬂﬂgéamyhmnvmﬁmﬁﬁ 7 nL, 48.2 mol ) and tert-butyl
carbazate (3.20 g, 24.2 mmol). After stirring under
nitrogen for 2.5 hour (h), an additional portion of

Pattegy t - butyl carbazate (3.2 g, 24.2 mol) was added.
After stirring overnight, the 10 deep red sol uti on was

was e Bt V-(Bortyb K-iandezbd, re] quitioin - ywsireanpase (830mg, 2.44

B8 R BT3B 2 SRS B S S

waslhetted @ itk f6r. BYhmahb asweti bCHRE - WéErL%oIeﬁsaﬂhtcbﬁ‘&nfr@Qd under
er was treated wth 5:1 hexanes/ CH2Cl12 and

feﬂf'%CP Biessyre thhgive 3 brevimepdidnade arptesia) sraa issolved ind @ mL of hot
ve tert -
R SR AT AL, ShLE AT v
1sog2)techby filiratipan @sepmdjﬁbp vwaPabtainBd ArosusE1ghteByREystallization from
lsoﬂaI"(Pénﬁﬁ‘yéaq dPp Stplnield e s A1 H@éa%qﬁé,iyq]aweolemlﬁmge
oGOl
AR 0 480 S0 ooB SRR AR 11 .
9.3%d, Jgﬁ 81z, e B.47{d aft B O Hhe r1H),cﬁ.omp|I ﬁg"elnHé,Sll}B), X.9§QE) I=7.1
f CLi Xt ure wa en filtere

Hay 1 G 2 S0P G e e Bk LAE e Db A B O (7 =73
Hz, 3H); BC NMR. (75 MHz, DMSO-dg) § 163.5, 139.4, 136.1, 134.0, 131.8, 130.4, 128.9
122.6, 120.2, 115.6, 28.2, 25.7, 22.1, 13.3; Anal. Calcd for Cy4H;¢N4HCl: C, 60.76; H,
6.19; N, 20.24; Cl, 12.81. Found: C, 60.78; H, 6.19; N, 20.21; C1, 12.78.

2

Part E

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
with 0.5 mL of triethylamine and concentrated under reduced pressure. Chromatography
(8103, 3% MeOH/CHCI3) gave N-(2-butyl-1H-imidazo[4,5-c]quinolin-1-

yl)isopropylideneamine (421 mg) as a brown oil.
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I sopropanol, and the filtrate was concentrated under
reduced pressure to give N (3-

w@rionospdsol i n-4-yl ) hydrazine tert-butyl carboRgT/EEB04/006867
(2.18 g) as a yellow solid. 25 Part C A solution of
N- ( 3- am noqui nol i n-4-yl ) hydrazine tert-butyl
carboxylate (2.18 g, 7.96 mmol) in 80 nL of anhydrous
CH2C12 was cooled to O C and treated with
triethylamne (1.12 nm, 8.00 nmmol) and val eryl

Pagdi ori de (0.95 nm, 8.00 nmol) under an -74 WD

200 0398 f t

2004 SBIRRo T BRRY mzlﬁaezof%zei B G b gl eatnine
(406mgents aingsl) inuITial, oradeOR vRRERH Rxﬁthqmaam{?ooeﬁg dge mmol)

was treated with Et20 and filtered. The f rate

Aftes ﬁ@é’mgrfat 2 daysr(d): tthrerepetion waswgleml@d WVltba‘-’{atWQd & aéwswemtlon

ol Bl ARk RUOALY Tt iy B Boahs v 0 and
brﬁib end éam ovaen N, SO rcemﬁmaagrqmwsmzr BiGeAL) pade N-esiitglerH-

tagra h (Si02, 1-5% net hanol
1m?4ég@@l)lg-%mg;m- ax}ggqpégﬁ gmny|(3’72 mg) as? a mauve solid.
N-(2-butyl -1 Himdazo[ 4, 5-c] quinolin-1-yl)carbamate

(1.41 g) as a mauve foam Part D 10 tent-Butyl
Pap(§ 2- but yl -1 H-i mi dazo[ 4, 5- c]qui nol i n-1- yI)carbarmte

830 f 1.5
o A il By M AR el Ty RsareViggane (334 me,
1. lhﬁﬁin@g ih Q0 el bERHEOL, whs @e@ted Th 7 @lﬁﬁfog%x%éﬂszceacmCPBA)

cool ed and concentrated under reduced pressure to
(THoweaxa 3Bhens 149 oo THeftarstiitigdbr Whsthdrestow eds qtnerﬁﬁed with

R, LABRSRE B LU BRI e

wittsahaited NayiJO,| soluioh 0H,0 And BERY) ATHY @ Bari@So18iBh & ReWeied over
om t he f||traterr¢éécrystal lization from

quégb ,ﬁé redomnd cenesn te gvaIV-(4-eutyl-yoxido-1H-imidazo[4,5-c]quinolin-
| -
1%@%@?%“8?%@%% %lt%?%‘y&%% cf"‘ml'&erR (300 Mz,
DMSO-d6) S 9.68 (s, 1H), 9.35 (d, J = 8.3 Hz, 1H),

8.}g7(d,J 80Hz 1H), 8.03 (t, J = 7.1 Hz, 1H),
Paglhg (¢ 3 Hz, 1H), 6.85 (s, 2H), 313(tJ:

7 6 ptgohﬁz?dﬂ) %f I—]g: (fﬁu 3( ?ﬁis%g [:7, é %&@&é@x%@ lélgqpér#pﬁamine

(3312319gAJ, 11880dl) 1n11§4m0 of I%dﬁhloﬂg&ﬂlaﬂe whR BlaBed 1Iﬂa2@‘e§sule vessel and

he%ﬁ%ﬁlzg}\ﬁ&hé 18pl sélutlzoé V\%ag t}}q% t?%ﬁnﬂlth %:ImL ggccglfentrated
NH/QOH sblufion £ o~ %luéﬂes@folagl cHibridd}233 ingCh 22 18méB; thEAdctibn vessel

25 A solution of
wag cppped) andheatinglwaspant®ued furi2de| The reackionmeixture was then cooled to

oA PRI G ey St SRl "o seibe R apityes washed

w1ﬂﬂ1§@ 1ORMECOVEutich @X) 1@ §1J1d1br1n-.g"' €T HeRAEAni @Porfibit Wk Bried over

V\g ated to 55 C overnight.
NaySOs, f tered and concentrated. Chromatography (S1i0,, 5-10% MeOH/CHC]s) 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
157.1-158.7°C. '"H NMR (300 MHz, DMSO-de) 6 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, I = 6.4 Hz, 6H), 1.00 (t, J = 7.3 Hz, 3H); '*C NMR (75
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reaction mxture was treated with an additional 10 niL

of isopropanol and 5 nL of acetone and heated to 70 C
WO 0004881398 The reaction mxture was filtered anPlCT/82004/006867

filtrate was treated 30 with 0.5 nL of triethylam ne

and concentrated under reduced pressure.

Chr omat ogr aphy  (Si 02, 3% MeOH CHC13) gave

MHz(]?MS@-MJ; d ﬂrs 1M18280[ 44, ‘ﬁ 1<3]3quu@7)k ' 1%'6 124.7, 122.0, 130.4, 153,
i SO denean ne 1 ng) r own
522@@%08@@% (249 &JsﬂdoMS)m@wz (NParH) FAmlsGalnd if@rCiefl,;Ns: C,

e L U R
treated with NaBH4 (500 ng, 13.2 mmol). 5 After

stirring for 2 days (d), the reaction was quenched
with saturated NaHCO3 sol #p@plehd extracted into

et hyl acefa | s washed
i th 120 g S TS D AaRRb kG~ BimitR
Chr omat ogr aphy (Si 02, EtOAc) gave N-(2-butyl-IH
i m dazo[ 4, 5-c] qui nolin-I-yl)isopropylam ne (372 ng) as
a mauve solid. 10 Part G
of N- (2-butyl -1 H i m dazoph4% quinol i n-1-yl )i sopropyl a
mne (334 ng, 1.18 nmll) i YO of CH2Cl2 was
treated with 3-chl orop ybé‘hzm c acid (MCPBA) (77%
max., 334 ng, 1.45 AfH stirring for 3 h, the
reacti on was quenched wth satjurated NaHCO3 sol uti on
and extracted into CH2Cl12. Th gani ¢ portion was
washed 15 with saturated Na ol uti on, H20 and
brine. The organic portion was™dried over Na2SO4,
filtered and concentrated to give
N- ( 2- butyl - 5-oxi do-| Hi m dazo[ 4, 5-c]quinolin- 1

Partyd ) i sopropyl am ne (338 ng) as a |ight brown solid.
Part H. 20 A sol ution of N- EZ but yl - 5- oxxi do- 1H
i mi dasAptenseid-huiyhérimidaze Mﬂgyrr@bwlamnn@ hydgghlorge (503 mg,

I
1.§2 shholfTB 1D s of RoBiopRlol fraé HEAER LAIRH LA MR DA S ol
ang 00 mpcbfIHOWE0 W 5B X 1 tabitedin cBHoadaotioh i tuié wa heated to reflux
@ ated. NH4CH solﬁhﬁpn and -t ol uenesul f onyl
OVERIEHF| HBS TeBstiotHEXture RS iHsrat, and: e ilale MR ipeied Stith Gy EnL of
triGBPRBhe MAEoRERHRA dﬁﬂﬁr e @it:h ESP%Q%IE_O g'gg I n%ltll:l:%%ﬂ was dissolved in
en coole 0 anbi eft

reaction mxture was t
T5trelppECHLUb end aishedeaitle datwiateld N C D) sadfti BHBOD2ind Bige. The

h H20, 1% Na203
orBROV IO it ABA R coemgirurd e Norrviene@ outy -

1 Fnhig gl
Sl g o e ST g I B A L.

of a light brown solid. Crystallization from
Cl2/ hexanes gave 2-butyl - N1-
I Sopropyl - 1H i m dazo[ 4, 5-c] qui nol i ne-1, 4-di anmi ne (230
ny) Aasoletdosfl ESenBlMehL-Butyl D H-imidazo[4,5-c]quinolin-1-yl)amine (575

mg, 1.75 mmol) in 40 mL of MeOH was treated with NaBH, (250 mg, 6.58 mmol). After
stirring for 4 h, the reaction was quenched with saturated NaHCO; solution and extracted
into CHCl3. The organic portion was washed with H,O and brine and dried over Na,SOa4.
Chromatography (SiO,, 50-67% EtOAc/hexanes) gave N-benzyl(2-butyl-1H-imidazo[4,5-

c]quinolin-1-yl)amine (427 mg) as a yellow solid.
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30 157.1-158.7 C. 1H NMR (300 MHz, DMSO-d6) 5 8.40 (m
1H, 7.80 (m 1H), 7.50 (m 1H), 7.31 (m 1H), 5.41
WO 2004289398 4. 95 (s, 1H), 3.68 (m 1H), 2.96 (t,POT/ES20086006867
Hz, 2H), 1.93- 1.82 (m 2H), 1.48 (m 2H), 1.16 d, J =
6.4 Hz, 6H), 1.00 (t, J = 7.3 Hz, 3H); 13C NWR (75
-76 WD 2004/ 080398 PCT/ US2004/ 006867 MHz, DWVSO-d6) S
Pat®d. 1, 151.8, 144.7, 133.1, 127.3, 126.6, 124.7,
122.0, 120.4, 115.3, 521 30.3, 26.8, 23.0, 20.8,
14. 2 solmion of }pbenzyNR-bukyjl-LH-nidpzo[ €4+ derinelin-CyDardnes427 mg,

1§%§ﬁ&ﬁﬁggﬂ3gcﬁogi%as atgéwltﬁ‘i@{igﬁéiw S%gy?y?fs jg, 141

mrhblb mAtez Qirfidg fox 3-11;]theﬂ1t¢ad5t€bn| wasaubnchd dithadaitugted NHE O Nolution
HN 10 Part A A sol ution of

ami exftaciad. ipta. G (a2 Bparorganip gartion| was-washef With saturated NaHCO;

B N TN ——

give. N-Bemayb(2)butd ridoRi06- 15 initlaZaDiEX | gihfbo]Xit 1 -ghadinea$ DB mg)'he a light
reaction mxture was heated to reflux overnight. The

br?"gh{qa{”on m xture was filtered, and the filtrate was
treated with 0.5 nL of 15 triethyl am ne and

concentrated under reduced pressure. The resulting oil

Pady di ssolved in 75 rrL of CH2Cl2 and washed with

t ted i C.
vas RIS G AP o oA PRt RE sl -3 Difine
(39;3 mg, Nbﬁ‘ﬂﬂoﬂ indZUlﬁLZJ'fll Uot-¥ichloroethane was placed in a pressure vessel and
1H-1nm da %‘W@Bl qumollnlyl)anlne 575 ) as a

heqltp«épp[ 7(%/@} | yistirpeyl sohitionmras thew trgatedrvith 5 mL of concentrated

f
N'I—j? Q:ﬁ g@ﬂ%@@%ﬁl&fg%w%ﬁlbﬂed@ég #@, 212%] ‘ﬂr&oﬁ tlhlg reac’an vessel
weks iceyged fantd Hdauﬁ@ﬁlalﬂcdrﬂﬁﬂe@ﬂ)r 26h. SBheme®dtion nAikti@E was then cooled to
, the reaction was quenched wth

for
DA R N A a6 ) B DL dou 1156 rO3esieh nekurayas washed

TR B 0,155 M ] L R v
Naa‘smd'ﬂﬁmdaamds)mmwem @]ammatdgi’aﬁhm(SiOzl 5% MeOBZOHELH followed

Ol né‘é)ggp]?gam e gggye pgp@ezlzylé:%%utyl 1]9-'im_id7aéo[4,5-
c]qu1nohne—1,4-d1am1ne (237 mg) as light-yellow crystals. mp 159.3-160.5 °C. 'H NMR
(300 MHz, DMSO-ds) § 8.31 (d, J=8.2 Hz, 1H), 7.83 (d, J = 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 (t, J = 7.3 Hz, 3H); MS m/z 346 (M + H)";
Anal. Caled for Cy1H3Ns: C, 73.02; H, 6.71; N, 20.27. Found: C, 72.75; H, 6.55; N, 20.46.

Example 3
N -Isopropyl-2-methyl-1H-imidazo[4,5-c]quinoline-1,4-diamine
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A solution

of N-benzyl (2-butyl -1 H i m dazo[ 4, 5-c] qui nolin-1-yl)am n
we@2q04a803p8), 1.29 mmol) in 20 nL of CH2Cl2 wasPCT/E81084006867
wth MCPBA (77% max., 325 ng, 1.41 nmmol). After »

stirring for 3 h, the reaction was quenched wth

saturated NaHCO3 solution 5 and extracted into CH2Cl12.

The organic portion was washed with saturated NaHCO3

sol ution, H20 and brine. The organic was dried over
PapiefpSo4, filtered and concentrated to give

N- bgn ( 2= - 0--0X1 60 . dazol 4, 5-cl gui nol i n-1-

N DS -G S LR S R B o
42§ngbl)dil‘i 420 énL otl” angydro_uz tOllilell_’ll_e ‘was éreated Xv1t5h trimethyl olrt_hoaCState (5.96
m ,)4€§e,ﬁn1ﬁémg)( aéuggaty%i&inefgf@pcg}_?g@y I( 1m(}9 xgé)olﬁ;@eb;rf gt%ijc:sgl?ercla gf N; a}tlnd

' o : I [ : r
ol g e 1 BLAER L RSO oGR8
reducedpressung tohgiBe atredodolido Kheorhatagraphy (SHIOIO- K% ME@IH/EtOAC) gave

dp= uenes an chlorjde (239 g, 1.25 nmol), the
rf B35 A G E] 5 e pipao o R (e s 2 yalow
foggntinued for 2 h. The reaction m xture was then
cooled to anbient tenperature and treated with 50 nL
of CH2Cl2. The reaction m xture was washed wth H20O
4% Na2CO3 solution (3X), H2O and brine. The organic
portion was dried over Na2SO4, filtered and - :
cone&nBuegflM(2-ﬁéﬂ@@%id@b¥4,$$ﬂ%ol§z%-?ﬁ%%@9.00 g, 16.8
foll owed by crystallization from prop

mrgelavap disselyedhisd Galof NeSM A inEtQ ch thetrpavtidn rokrewas

' jne- F 4= diam iLaght-vello
e AL A T i By s
preSsifie 3d gifvd 2 bdown 8ol. Mehe Brbiyn sd@liB@ad ehystdllize® frdmHhanbtIL,0 to
giYe 218 Bt iy 1 ipichiol 45 qluinglic Singig bycrogyoride, 71
(t. J =8.4 Hz, 2H), 1.74 (m 2H), 1.42 (m 2H), 0.95
(t. J=7.3Fz, 3H, MSmz 346 (M+ H+ Anal. Calcd

Paftdy C21H23N5: C, 73.02; H, 6.71; N, 20.27. Found: C,
72.75, H_6.55;

i P %?gpﬂsrgll%ginidazzg (XAl 5-1-amine hydrochloride (1.79

7 idaza e, F o phding 2l @9 .
B ATt 512%%98 P?iﬁ#/léf}ﬁstg{ ﬂoﬁggéﬁggéﬁ@aﬁ%dr%%%lmfj’

tolyeneglifame agid NThareantioronpiritwie|vwasheatgd Y@ Czoveenight. The reaction

R SR et o T 68
contirtued dexel el eThSred6tion mixture was cooled and concentrated under reduced

pressure. The resulting oil was dissolved in 50 mL of CHCl; and washed with 2%

Comead

Na;COs5 solution, HO and brine. The organic portion was dried over Na,SOy, 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
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 NH4Cl solution

-79 .
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5 nm, 46.8 nmmol) and pyridi ne hydrochloride (100 ng)
under an atnosphere of N2 and heated to reflux. After
wa@rioosesgs for 3 h, the reaction mxture was  PCT/US2004/006867
concentrated under reduced pressure to give a red
solid. Chromatography (Si02, O- 1096N®CPVEtCﬁc) gave
tert-butyl
ﬁ@mﬁﬁécﬂyétwlaéﬁ CH?@E 2R8 29PN EM' BRkibR- Fhy b)g%%thﬁas

as f oam Part B tert
Waﬂnqctwn’gemNazl sispludignolfl ) ancbmm and|dried bved WeSKCha fht eesulting

origchufen s Bupohd ol be il S resb e tln gt T

 isopedpyl(2-thethyl2] Aimidaeo[4eRe quRB i DY) En¥ RIS 4 gpéseﬁy@m/ foam.

concentrated under reduced 15 pressure to give a brown

solid. The brown solid was crystallized from
pagitfhanol / H20 to give 3.13 g of

2-nmet hyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1 -am ne

hy drfosdititoon afd\f-ldaprdpyEZAnﬁhﬂpHﬂ&nﬁﬁzoﬁ 5- c]qumohn—l -yl)amine (1.84

h | H | |
& R Peschh distued i F5nTind 12 Aohlgioeifar yvar rogiod ithYICPBA (7%
mek., 2. 55 SBLIRONMIINORARE sWRhdl fof 9"116&16%&&{108 (hik ik &Eﬁtr%atteed | with 2%

tol uenésul foni ¢ acid.. The reaction m xture was
NapgO1 sguidroansk axitugbied iMth € H.€e t Therorganicgpartion was waklesd with

i th 1 d nL of MeOH, .
saif 8 2 NILEO: gelulion, Jg T 5155 e Freadieaibio nansisd pier
N8O, fideteddnd Ren&ARERA S Biva - geﬁ%w@%@lﬁ% -BiES: &mf ﬁligazom,s-

The resulting oil was dissolved in 50 niC

clagrpiagl -whamningdd 55 ghas ctightswingeisoid. H20 and br| ne The
organi c portion was dried over Na2SO4, filtered and
concentrated to give

PatttH sopr opyl | dene(2 met hyl -1 Hi m dazo[ 4, 5- c] qui nol i n- 1-

yl ) am ne, ]f a yellow solid. Part D 30 A
sol &t 3¥ygiono N—1sopropyl(2—methy1 5-oxido-1H-imidazo[4,5-c]quinolin-1-

yl)%h're'ﬁ% r%;ol?)sg n%glgﬁ (R7 hé{{f cﬁ’ﬂ;lz g’aéj&é %cf‘ irih%]sj.gt ﬁgco&centrated

1-yl)am SSO
NH4SEHs odmigort. r’ﬁathe damdlyh;thaﬂibﬂlu(ldn ¥as gidea@rtﬁlueﬁmllfbnyl chloride

t|rr for 18 t he reactign was quenched
(a %Aﬁ " 8% ﬂiﬂ’é}n% Ir3Pie the yeactign npourUBEEoEied with

C}f@]—( C£éﬁcpﬁf@ €95 mi dTH@fatyblts'V@e?g PQ&E&P&J& t%\l\gs ﬁlcgﬁfiﬂon was

2% Na2 sol ution. The organic portion was
Waﬁh@ﬁ”@%%@i@@@ﬁ@h@bm@%) HO aamddbnlum ibe algztnntrpoetdomwardned

ultin r.gani c tered
ov SO e L FR ot A s Bl 5550 o piBifation from
prd}d@f@@dm kA2 N‘*ﬁ%&b&b})*l& ‘hi¥iAZ 8L ﬁmgaz%?[ﬂyicﬂkﬁilﬁcfhn% VA LeiRe (747
e (1.84 g) as a ow foam

mg) as off-white crystals. mp 227-229 °C; 1H NMR (300 MHz, CDCl;) 6 8.19 (dd,J =
8.2, 1.1 Hz, 1 H), 7.79 (dd, T = 8.4, 0.7 Hz, 1 H), 7.53-7.45 (m, 1 H), 7.33-7.26 (m, 1 H),
5.42(s,2H),4.91 (d, ] = 1.4 Hz, 1 H), 3.73-3.62 (m, 1 H), 2.64 (s, 3 H), 1.15 (d, T = 6.2
Hz, 6 H); >C NMR (75 MHz, CDCls) 8 151.4, 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;4H,7Ns: C

65.86; H, 6.71; N, 27.43; Found: C, 65.59; H, 6.56; N, 27.09.

2
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Part E A sol ution
of N-i sopropyl (2-net hyl -1Hi m dazo[ 4, 5-c] qui nol i n-1-yl)
w@nionmes398 84 g, 7.66 nmol) dissolved in 50 nlPGI/US2004/006867
1, 2-di chl oroet hane was treated with MCPBA (77% nax.,
2.36 g, 9.58 mmol ). After stirring for 3 h, the
reaction mxture was treated with 2% 10 Na2CO3
solution and extracted ing @ 2. The organic
portion was washed with saturated 2% Na2CO3 sol uti on,
H20 a i @7 iad o :
Na2Sons Pr 2 s B o Rl AR08, P ¥mine
N-i sopropyl (2- met hyl - 5- oxi do-1 H i m dazo[ 4, 5-
cl]quinolin-1-yl)amne (1..95 g) as a light orange
solid. 15 Part F A sol utiprf
of N-i sopropyl (2- net hyl - §<8x
i m dazo[ 4, 5-c] qui nol i n-]J!-
in 75 nmL of CH2A 2 was gd with 35 nL of
concentrated NHAOH sd ofiN-Jo the rapidly stirred
sol uti on was added p-tol uenesulfonyl chloride (1.52
g, /.99 mmol ). After stirrin 30 min, the reaction
m'xture was treated with 20 (25 nmL) and H20 (35
The layers were separated”and the organic portion
a}é@g, washed with 2% Na2CO3 sol ution (2X), H20 and
I ne. The organic portion was dried over Na2SO4,
fil tAesodaticnad MQB&ﬁﬁnwcplﬁmﬂmt-@yghythaﬁné ieghibutyledalimuylate (12.15 g,

saymimely gl oot abugions FEafatisaphies T GornbREwed it d

w147 s A gl T

ungpr, anatriapsphread Noo dh ftel 3=h, 8n 4ddiGodal HiznL bf Bhethokystil.cAtoride was

ad(gler&~ l%fte?) sﬁ@?ﬁgﬁ%ﬁé hzgx %%c,g%% Qiiﬁw]reSVqu%ﬁog‘lc@t@&e}zglgldegrehyée%
preksur® td Sived brown 3011(1"21‘ h1§wléﬁ dlsécﬁ@d\lWS(ﬂlﬁ, M‘EtO% 8at8d with
151. 4, 151.3, 144.9, 133.3, 127.6, 127.

18 SapL o trigtlyylaming) sndithe Brixtere was @flui @ferrwgmtmTile zsmlowumxture

cd.f Cl4H1 ) 8
iyt il B8 sl (i 39 B it G wgptisotvea
in 2001 0TI 1P4Ad «&e@%&ﬁlﬁﬁﬁ(& X B5 @A) @d‘lﬁ)ﬂi‘i'e (78mL). The organic

enzyl - 2- et hoxynet hyl - Himdazo [4, 5
poa{ﬂnﬁ@qsl dyied pvar Npans n:@lterp@ @nmppmen‘mateﬂumﬂ@r re uced pressure to give a

red solid. The solid was treated with a minimum amount of hot Et,O and filtered to

-1
A ne (1.95 g, 7.61 mmol)

remove insoluble material. The filtrate was concentrated to give fert-butyl N-(2-

ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)carbamate (14.3 g) as a tan solid.

Part B

tert-Butyl N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)carbamate (14.3 g,
41.8 mmol) was dissolved in 150 mL of 2 M HCI1 in EtOH, and the reaction mixture was
heated to reflux for 3 h. The reaction mixture was cooled and concentrated under reduced
pressure to give a brown solid. The brown solid was dissolved in 100 mL of H,0O and
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;SO4. The solution was filtered and concentrated under reduced
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10

15

20

25

30

5 Part A A solution of
N- ( 3- am noqui nol i n-4-yl ) hydrazi ne tent-butyl

w@arobosoghat e (12.15 g, 44.3 mmol) in 200 nlL oPCT/US2004/006867
anhydrous CH2Cl12 was cooled to O C and treated with
triethylamne (7.72 m, 55.4 mmol) and 2-ethoxyacetyl
chloride (5.70 g, 46.5 mmol) wunder an at nosphere of

prebéire Wfdi®d a Browm @Bmadittietfo @ atas hrititat@f with Etzlﬂ))&%e@ﬂ)ydnd filtered.
chl oride was 10 added. After stirring for

The fHeatq Bes wnﬁ@wéedmsg%%@@ﬁwa@@w1%3@#%(&&&63@%011&1 -amine
r ive a brown solid. This was dissolved in
(S'%@Sar%r%tg?g(%% and treated with 18.5 nL of
triethylamne, and the m xture was refl uxed overnight.
The reaction m xture was concentrated under reduced
Cessure to give a dark-red oil. The red oil was

d' S%(go‘l’tﬁﬁlm ofR- e%ﬂ&yﬁﬂe I%r l%ga%o@rmc]qﬁﬁﬁﬁﬁ Mhrhihel?2 S0 £26.19

m.) and briné . The organic 15 portion was
mmhl} mdS 0cmbrof mzmokwaatmamd widinbenzaldelayder(8.166 dnTu,rﬁalis(} mmol) and

r ed re to ve a..red solid., The [
10 Rl R ER TR et o Seion TR R P LR P e g The
reakfon ﬁ@!ﬂ%@vds%@ieﬁb&ﬁi AeEipit@b statB@td folh! athe ré‘@ﬁon mlxture was
concentrated to %I ve tert-buty 2-

tregdedhvidh ist(hgnd then fijieepd Ao pivesV- b$lwhﬁéner@ e.t_hgzmxlteahsbéﬁat e
imﬁ%%dﬁ’est ‘%ﬁ%e %ap)a%—ilé ﬂ'n 2alago P%rg%aBB OggPLoIB:JLyl yl) carba

mate (14.3 g, 41.8 mmol) was dissolved in 150 nL of 2

MHCO in EtOH and the reaction m xture was heated to
Paggd} | ux for 3 h. The reaction mixture was cool ed and

ol AR MBAERR GO o BT iR BbNes PRI ARIE 1
yl)amtcheZ5.00 rge 3108 dmvmt)hn JomIndf MéOHamsetrﬁamlt\mﬂh NaBB: (458 mg, 12.1
The .bas ueous sol uti on was

a3t AEPLTHRS ot Crib B (SO RGO BBl hen treated with

sath?aYe%rﬁaH@O? sd1066h, Was Qﬁ@ac‘f\%dt lhto OHCne TR Grehiesbraye ’()vas washed
sol uti on was | tered and concentr at ed

Wlﬂﬂdx@ arrcblatmsaand drigd dw E@Mho 30 oBultng/soisrion av7a9 (idigs:7 and

et S B0 e LA I LGB PR T b D Sfine

(1 OP@F@s’ﬁfaﬁtssﬁdt o give
2- et hoxynmet hy-1 Hi m dazo[ 4, 5-c]quinolin-l-amne (5.77
g) as a tan solid. 5 Part C A solution of
Paizt']ft hoxynet hy-1 H i m dazo[ 4, 5-c] qui nol i n-1-am ne (1.50
g, 6.19 mol) in 50 nL of isopropanol was treated
VVI t A izl cﬁiﬁ"ﬁ-}bd@zyﬂ@—@ﬁmﬁj&netﬁyﬂ@l hﬁiﬁhz)o[&,ﬁ%]q&ﬁo]ﬁtgl-yl)amine
f p-1 ol uenesul f oni_c reaction mXx

(1 Hégt %_»84 trenqlm ey méfofa(?%zChrWés treatebwith M@P&MV E%\AB§£ 102 g,
g%f Bint ﬁlre?ea%ﬁaﬁ hgﬁufé)wé nched8yit 2% Na,COs

reactlon mxtur treate th Et2 Oand
sofuitibh endelttastegiiv® G&H;t(éimz"yha olgmee pﬁptmnhmsw@hb@withl HZO and brine.

The organic portion was dried over Na,SOs, filtered and concentrated to give N-benzyl-(2-

ethoxymethy-5-oxido-1H-imidazo[4,5-c]quinolin-1-yl)amine (0.99 g) as a light-yellow
solid.
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I m dazo[ 4, 5-c]quinolin-l-yl)amne (1.21 g) as a gray
solid. Part D A solution of
wORdMwe/0203p8 dene- ( 2- et hoxynet hy-1 H i m dazo[ 4, 5- cPQIIURIINS/006867
-1 15 yl)amne (1.00 g, 3.03 mol) in 50 nL of MeOH
was treated with NaBH4 (458 ng, 12.1 mmol). After
stirring for 1.5 h, the reaction m xture was
Pagidhcentrated, then treated with saturated NaHCO3
sol ution, and extracted i nto CHCl3. The or gani c
por th é?luumof/ﬁéﬁwl (%etmxmahafﬁdomdoné{-mndamm &d]quisslin-1-
y% f a?% d§461%mo ) 15%0 mOJL o}' bﬁanNa was treate &1285nmL of concentrated

conce

chnié Balyl‘uelﬂ 27e tﬁmpﬁagt dhiyreld Ko lufibA %Q hddea- pCﬂomeneé?hfoB fenldride
f (1. g).as a tan solid. Part E A sol u%llon
98 mmol) After stirring for 30 min, the reaction was treated with CH,Cl; (50

I 1-vyl
m%eﬁlﬁ‘“ 0 Es DR YR s werd paelafla Wil O B0dign 3ot tned 24
NaZCQas@utlom,&hO\AﬁaMr(e7m weganic porfléh §as drdddl chieb NapBMP Rl tered and
rrlanor 3 the reaction m xture was

cofirihieiio five R lanS0ds GhsomaparPaY (Hige UM entaining
0.5%136hoéntrdtee NM M) BLRRES By&y%ﬁlz%ggn%é@&%% Mve N

brine. The organic portion was
bemylﬂethyamhsddﬁémam[é,d -d] quigolire- N-deamzivé ((4B-mg) as Whlte

el 0 K 52 XA (Aot Dbisti-o e Lt 82,15 bz, 1
H)2@@917078;0(%9a };’F’f/skﬁ?@?ngﬁ%ﬁgﬁﬁz -y 4@1)3?53“72;2@11&]2@ 6.02 (1,

of N- benz t hox m’'dazo[
T =fop it 1 y5§3(ﬁ Ad1) 8.49%s, @H)24814>(d1ﬁ>=l=)5 7 iz, 30H)113.53f (g, J = 7.0 He,

2GR a5 bR WA RS Al GQPEEOLLE| et MO

12921 g resis| izng)126M, 922 4
After Etl rr| g{ﬁor 30 ni neu?)hj’e%?zag??o% ?élSSWQPﬂz 348 (M+

H) Al &pe 219 036H000) §290;7L)6.1 ITAG 20 APeFsunte Ce 68.50;
a and the organic portion was washed 2%
H, %Qﬁc&?ﬁgg}utl on, H20 and brine. The organic portion
was dried over Na2SO4, filtered and concentrated to
give a tan solid. Chromatography (Si02, 2% MeOH CHC13
contai ning 0.5% concent rgigﬁiplglwc—b fol |l oned by
crystallization from propyl acetate gave N1 10

o fe. (T30 moy " B spropdt- AUEAREoth ZoRh Ly ad ’ilﬁ

NVR (300 MHz, DMSO-d6) 8 8.61 (dd, J = 8.2, 1.2 Hz,

H, 7.85-7.77 (m 1 H), 9752(m1|—|),742734
(m 4 H, 7.33-7.24 (m : _/(t J=6.6 H, 1
H, 5.39 (s, 2 H), 4.43 4.40 (d, J = 6.7 Hz,
2'H, 3.55(q, J =7.0 yN>——/

HKJY

A solution of 2-ethoxymethy-1H-imidazo[4,5-c]quinolin-1-amine (2.50 g, 10.3
mmol) in 250 mL of 1,2-dichloroethane was treated with acetone (0.83 mL, 11.3 mmol),
acetic acid (0.65 mL, 11.3 mmol) and sodium triacetoxyborohydride (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

Part A
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2 H), 1.22 (t, J = 7.0 H, 3 H; 13C NVR (75 Mz,
CDC13) 6 151.1, 147.9, 144.9, 135.7, 15 129.2, 129.1,
wa28408039927. 8, 126.7, 122.4, 120.7, 66.7, 65. 3PCBHES204/006867
15.0; M5 ni/z 348 (M+ H+;, Anal. Calcd for
C20H21N50. 0. 36H20: C, 68.90; H, 6.11; N, 20.09; Found:
C, 68.50; H 6.07; N, 20.11. Exanple 5 20
caréfully qoxened By hdditioh S Psutaiet NaFHCO; solution. The kﬁ,eﬁ vc\)/er/e se;l)\larated

I m dazo[ 4, 5-c]quinoline-1,4-diamne_ N H2 / ) )
andHkye agygops poriograsexpcted with additional CH;Cly. The combined organic

B S PTN O ThASERL Ay RSl A e
re@c&lgjrmu?ém igi‘&cflimm c(lDl. %dﬁﬁopr&%yliﬁeﬂﬂhitémedﬁ@@whmtill present,
so {5 rsoniya D o o5 RGP d opipd with QAT (L0 8). Afer2
B9 BRy UAIO HOSONE B
cortcentzated wndeb oedugdipieskard. 2TI80resjdud waSpartidionvelretwettesdturated

NafEE seB6h A0 GBEC T IR IR Yo aeeHano TR qs i GRprpn was
waShd Wi @ebrMNHSBIGO), #,008d bAle. TRY 6FsinivlofticiPRE @l@bver

and t he aqueous portion was extracted with additional

Nagi@uclifteredradconpintatpdsingereduced pyesparendihcomzieraghy i@, 4%
by | ' . d t ed .
MU B e SGuA- PERTRar CORARTR"T 1fsfftopytamine

(0.9 gpasetbiveletile | nter medi ate was still present, 5 so

the material was dissolved in 50 nL of McOH and

treated with NaBH4 (1.0 g). After 2 h, the reaction
pa@s quenched by the addition of H2O and the reaction

m xture was concentrated under reduced pressure. The

r esAdiodutisas{Pé(2-ethooneethp e fHiueddazobd, SHedduinb linNb{8propylamine

(O b R iPor T CHRC Ui AP SHA M i oGRS )

4.4%@%%@ @,gger Ji2in@ 188 h Cth @ Rlak i Qv MBS Sk Rk RlY 8, 14

_ iltered, and concentrated under reducecf
angpexitstedanto Gl srint Blog enghnic pSitioA, wasdashelOMitiCHO3nddawe. The

N-(2-et hox t hy-| Hi g da 4. 5- ui nol in-1-yl )i sopro
o R O i NeSOn Akt ane boanPare idetie M.G°
eth®QVéth P13 -oxido-1H-imidazo[4,5-c]quinolin-1-yl)isopropylamine (0.93 g) as a light-

o%irl\rﬁ(l_z?lest hoxynet hy- 1H-[i m %Iqazo[ 4, 5?3] q%i %I i n- 1(-yl )gi)sop s
orqngp§tlihi ne (0.98 g, 3.45 mml) in 35 nL of CH2Cl2 was

treated with MCPBA (77% max., 1.10 g,

CO; solution

Part C

A solution of N-(2-ethoxymethy-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yl)isopropylamine (0.93 g, 3.10 mmol) in 25 mL of CH,Cl, was treated with 15 mL of
concentrated NH4OH solution. To the rapidly stirred solution was added p-
toluenesulfonyl chloride (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% Na,CO; solution, H,0 and brine. The organic portion was
dried over Na;SO,, 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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4.48 mol ). After stirring for 3 h, the reaction was

guenched wth 2% Na2CO3 solution and extracted into
W@RR@TON398The organi c portion was washed wi th HXC/E8ZN04/006867

brine. The organic portion was dried over Na2SO4,

filtered and concentrated to give N-(2 20

et hoxynet hy- 5- oxi do- 1H i m dazo[ 4, 5-c] quinolin-1-yl)iso

J=p8@p1yliﬂn nel),(ﬂw&cg) =2854,0.7 Hght H),07.90947 %8, 1 1), P3B17.82 (m, 1

H)S 35 LT ren g b D55 ki3 HD 5 (B 8.3, B 50 Gmd LR (1, T =
il 2

7. @) TABTEPN BRE 61 T GME (SMIPRECI 5731 1487, 145.0,

1244] 126.0123Pp12h8, Y24, dll §.4566.8,r6507, SQJSUE('I).GJ’IlSI.\IB;Q\/ISdﬂ@@OD'(M +

ol uenesul f.onyl__chl Qri 62 3.25 mmol). After
H)GoMAG G0 B e At Ko P a: B 1o et Hopnd ., 62.38:
H@Fﬁp@ﬁzﬁag n.) and H20 (15 nL). The layers were
separated and the organic portion was washed with 2%
Na2CC3 sol ution, H20 and brine. The organic portion
was 30 dried over Na2SO4, filtered and concentrated to
give a tan solid. Chromat gé?lﬁ}ﬁ)lﬁfe(Si 02, 5%
Ve OHiCEGE &e@ﬁyﬁethoxymethyl) 1H-imidazo[4,5- cE uinoline-1,4-diamine
2- et hoxymet hyl - N1-i sopr og\)l/ | Hi m dazo 5-c] qui nol i ne
-1,4- dianine (368 ng) a l&tan sg_/rd mp 162-164 C
1H NMR (300 MHz, CDC13) 84 WD 2004/ 080398
PCT/ US2004/ 006867 J = §. 2, 1\ Hz, 1 H), 7.77 (dd, J
=8.4, 0.7 Hz, 1 H), 75477747 (m 1 H), 7.33-7.24 (m
1 H),555(d J = 3. , HN 5.41 (s, 2 H), 4.89
(s,2|—|),373360(m3|—|), (t, J = 7.0 Hz,
3H); 1.15 (d, J 6.2 Hz, 6 H); C NWR (75 MHz,
CDC13) 5 151.1, 148. 7, 145.0, 127.7, 126.6, 123.9,
Pagt24.9, 121.3, 115.4, 66.8, 65.7, 52.5, 20.6, 15.1; M

N R RO N
pla@e@fh a b mi?rcﬁﬂd bENAN P&k, Bissolved i inl 1,2- dlchloroxi‘leth%n% an% Plach under

cl ohexyl - 2- (et hoxyret hyl ) - 1H'T m dazo
Nz; |€é' haxapioaer{ InE milkE1.K ohingl), adhtlc a@d E!Mi mlL 7 79 mmol) and sodium

T R RN G -

szotdoﬁméﬂp@ﬁdture dbis® @Ayse d'hi Reaktign G E}ﬁ&fcﬁé@&hﬁﬂ@/ ad@ﬁﬂm of
placed under | ohexanone (1.1

| el Sqlgtl%(%mLﬁanﬂgiwh}@qo}negme Qfdmmm The mlxture 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
sequentially with water (25 mL) and brine (25 mL), dried (Na,SO,), filtered and then
concentrated to 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 borohydride (1.25 g). The reaction was quenched with water
(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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15 tri acetoxyborohydride (1.65 g, 7.79 mmol) were
added and the reaction was stirred under N2 at room
wao eopesabsire for 5 days, The reacti on was quenetiBUS1P94/006867
sl ow addition of saturated NaHCO3 sol ution (25 nl)
and di chl oronmet hane (25 nL). The m xture was
transferred to a separatory funnel and the phases

thea@Pascatatd td %1@51 Hﬁéki&oﬁﬁro‘ill OheWRgerid s Petifidd Wy tBlumn
di chl oronet hane (25 nL). The conbi ned organic port| ons

chigerato gipitydds 2619 fiehelileoformunethangd) @rqulw fnng ofiNepyclohexyl-2-

(etff&lﬁ@‘get%ﬁg tlﬁalqldafy’o £ ? S cﬁﬁﬁf %L—arﬂf lelok %1 g?lt Q gﬁ S§hgy

i quid chromat ography/ nass spectroscopy (LC/ I\/B) of
the crude product showed it to be a mxture of the
Payd¥r azone  and hydrazi ne. The oil was dissolved in

{nﬁé nb\ategéégltﬁe%‘?mi(%ﬁoﬁﬁg g;? 15{‘10 ﬂ%%oﬁﬁg%ﬁé%lﬁgg-%@jl g 1.57

mmelpwias p]racwhm acﬂﬁﬂmhedumi hottonaflesk, Rirgé@withl, saddidsbleed in

oS ST Rl S P AR v 5

mih béﬁ'&f el“l{eel‘éaétﬁ)na«v%es@iﬁreéta@foﬁnf t‘éﬁ?@ﬂaﬂu@ Hdddehe, éﬁg[#@%% analysis by

were separated. The organic Ion was wash
thig daygeehrpamatography {TEED (&1@&,&5 5 mm@ansmletmmm si{@®@edrdoimplete

M Yo eﬁlg) m& tm%Ev(sj/WS{ %@4‘5’%@6@5})@% )‘6%%2@(?6@627/" sodium

carbbedte sslui@n{I5ahEy Tige dix@hrd was tiahekrrbd @V sePhiatory M@hmel, and the
material was purified by colum chromat ography 5

g
phasep yeregspparated; dheosgapicRarAeyRy Wﬁ@egiusewncalm\wgh 8% sodium

aljpé t%g )E(é;ﬁg&ﬁ%ylfzm%hwater éazlg[LA agd bﬁme 15 H1 _d]n_e(%l %\I%goéé fi elitered and
thefni cghd%el*nh‘atmno tyldlcz 0. 4ﬁb|glo@ N- %’CR)ﬂl%inQ (etl(ljoxym[ethyl) 5—]OX1(10 11}[—

. 0 et hoxynet 1H i m dazo[ 4, 5- c] qui nol i
1m ﬁ%@%ﬁ ‘%1811%1 -gjning asgyt anﬁ%gp) was placed in a 200 nL

round bottom fl ask, purged with N2 and di ssolved in
di chl or onet hane (25 m.). MCPBA (0.484 g, 1.96 mmol,
Pat® max) was added over a 5 min period. The reaction

oo T EROR SR S HDER Rl Pldss iy Dpmine
(0. %5 B, CI8 AnefipHaz ﬁlﬁéé&ﬁﬂ%‘ 1X)O§ﬁ!9¥¥ﬁﬂld%ff€fneﬂa%k ah@ H%%l%@s’ﬁ

he sol uti on was | uted with di chl oronet hane
dlf@mom@ﬁl@w@@mm)s a&@@m@l hmmmdo sol(ien mmLmas addetland the

d t f
il AP EB b cane RRE R Gne S S e g 8 st
Paﬁcﬁtﬂl@dﬂektﬂfd 1mlbﬁde26@mog a1 rﬁﬁbbmtaad&pw& 5QRin( Witer 30 min
m), water (15 nL) and brine (15 nL), dried (Na2SH4),

of ptirfipg ekQ G Ad-A S10nd T drerefrmametdianad) stiosted compate gorkrsion.

TR hEPS Vel ST P B i cplppmetiane 23
mm}a@mmqw 12 (T meix e By tramsBer Ait6l @ skparhtbhi@aRi 4nd ik

qui nolin-I_-am ne
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,SO,, filtered

and then concentrated to yield an orange/tan foamy solid. The material was purified by

column chromatography (40 g SiO,, 95:5 chloroform: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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20 (0.425 g, 1.25 nmmol) was placed in a 100 nL round

bottom fl ask and di ssol ved in dichloronethane (20
workgo4/0803poni um hydr oxi de solution (10 nlL) was BAOEs200H006867

the mxture was stirred vigorously. The stirred

m xture was chilled in an ice water bath.

Par a- t ol uenesul fonyl chloride (0.250 g, 1.31 mpl) was

an@eEaHixAWE kvad stiirét atAbbfterd rmufb 0P8 hSt’Flferml‘Slﬁlréﬂan fifterbl $hrough
Si 02, 95:5 chl orof orm nmet hanol ) showed ete

onpl e
a s pelusingf Si05 (STeeelwting Witk 9mqu/af0n@dnqtbamd>oﬁhe filtrate was

TGS B SO 808, ot e

foreR B epproaide aywiite voitl. &Yhd sblEwapdaered 59 Racang dltratidf and rinsed
&uganlc g;rtlon was washed sequentlaIL%lmnth 2% sodi um
1pihkatiecrs dhgsplith weg Gried in a vegtiem oyems( aoyichd DR62 g of V-

t
L C e A e PR l%ﬁﬁ-ﬁ‘wgwwdmm%é—MS °c
1 I
] e Y
Hrad FBn 4673 8ol {161y 1387 2T tre, bED, 69 (de50l.9 BAVGSD), 669 (5, 2 ED),

4 H GrEPL T G T Bl B F553 B S o Sl b dr0-1.03
(mé@éBC@c@qﬁ@c% QrABShMSERE,)AIAAY 7z 35 VWA 5000449808984 127.4,
CT/US2004/ 006867 and the ni xture was stirfred at rdom

126 8np2t. Q120 6, 121.13115.0, PEe8, 6341 59.8 I0eh 2518, 24B b . 4H¥Sumh 340 (M

+short ~col.um_.o ' lut i ith 9:1
+ 57 BPgk SR e st o o7 b et B2l RE A G622 B 737
N,Yoglsd a gl assy solid. The glassy solid was triturated
in 15 nL diethyl ether for 2 h to provide a white
solid. The solid was collected by vacuumfiltration
and rinsed 5 with diethyl _ethe The solid was dried
in a vacuum oven (70 O tg %B{J 0.062 g of N -
cycl Nhakylim2thyep hehoxyaictisi-l Flithidaofaz.e cgm%lﬁﬂeqmm&mﬁ@
-1,4-diamne. np 143-145 C. 1H NI\/R (3 VHz DI\/SOd6)
8 8.61 (dd, J=8.1, 1.1 =21 H, 58 (dd, J= 8.3,
0.9 Hz, 1 H), 7.46-7.38 28 7.21 (m 1 H),
8. ‘é—;po 4.77 (s, 2

6.99 (d, J= 1.9 Hz,

H, 3.63 (g, J=7.0 332323(|n 1 H,
1.71-1.52 (m 5 H), 1.30.1.05Nt6 (m 8 H): 13C NMR (75
MHz, DVBO-d6) 8; MS m2°152.7, 150.3, 145 0, 133.4,
127. 4, 125.8, 123.9, 121.6, 121.1, 115.0, 65.8, 63.1,
59.8, 30.9, 25.8, 24.3, 15.4; MS miz 340 (M + H)+;
Pafnfal . Cal cd for ClL9H25N50: C, 67.23; H, 7. 42 N

20 63; .Found; 67,3 H 7.37; N,_ 20.55 Exampl e
A Solution of 4- &loro 3-n12troqu1noY1ne (5.00 g, 24.0 mmol) 1 1n 100 mlr,r%HzClz

wdé”eo&ljed k) ¢ Yk h%ﬁ@l_é Qﬁfﬁ@%ﬁ?@nﬁﬁmlw HRZ60.¢ &) id RV

ne-1, 4-di am ne
dlmethylhydrazme (5.65 mL, 74.4 mmol) under an atmosphere of nitrogen. After 18 h,

the mixture was diluted with 2% Na,CO; solution and CHCI; and separated. The organic
portion was washed with water and brine, dried over Na,SO., filtered and concentrated
under reduced pressure to yield 4-(2,2-dimethylhydrazino)-3-nitroquinoline (5.33 g) as a

yellow/orange crystalline solid.
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"N Part A 20 A solution of 4-chloro-3-nitroquinoline

(5.00 g, 24.0 mmol) in 100 nL CH2C12 was cooled to O
we2@adsspeated with triethylamne (8.40 ni, 60POI/IRIIN/006867

and N, N di net hyl hydrazine (5.65 nL, 74.4 mmol) under

an atnosphere of nitrogen. After 18 h, the mxture

was diluted with 2% Na2CO3 sol uti on and CHC1l3 and
Pag@parated. The organic portion was washed wi th water

and brine, dried over Na2SO4, filtered and

condesispesion ofH- MW¢MM@IW)&§WeumIIW @138 & 23.0 mmol)

i 2B N RS 10 B R (353 B o

thd:ifﬁﬁluusm}@z&hﬂ&ﬁaﬁaer aeatmo@hér@ofmmem(s ®k 10° Pa) After 5h, the

st T L AR TR 8 G i soo
acedAiRt1aMET The ?iﬁfe@@ﬂfﬁ Qorfl‘@ntgatecpur;dler FamRbed I%S&uret Pfhe resulting

m xture was shaken under an at nosphere of
011(\’@881156011166 irr@H2Claf dréad csfehNa:tSQa ﬁltq:redaamd concemixdted endmseduced

d t TE | t. {
Ly e R M TS P SR
concentrated under reduced pressure. The resulting

oil was dissolved in CH2A 2, dried over Na2SO4,
Parti(f t ered and concentrat ed under reduced pressure to

gi Vgxssﬁb;&t?oéﬁo gf’i H%%fcﬁ aﬂﬁ&@ﬂ{nﬁﬁh '3%&1}11@@ 8% o) (4§ ﬁ‘rmol) in

75 zhaI( af CHIChBtdswbblgd te@ PO ahdprian @khospBerof hérdgén 64he reaction
23.0 mol) [n.. 75 HLI of CH2A 2 was cooled to O C under
gD e BB e RBlEro T AR B PN (OHPREQPE diggsse
ad&1’f1§ﬁ‘5?&h&§é@et§t£%l%&2%é @?ﬁ tZIanrK%fo fﬁeﬁ&ilscﬁéqﬂfﬂ% Yeaction mixture
wag lebiprentieted 2nddy rgducEdL piessom@l Yhe %ulang bil5vds digsbleed in 75 mL of

o 9B bR RS B S hrers

thesle At mixbure a8 Goﬂ@eﬁﬁat%dl LEsddp Yé(ﬁl%d‘greés%r@ OTﬁg-resﬁﬁng oil was

mmol ) and heated to reflux. After t he react
dissplved; rreCHe@lzwatsbedr Wntlat.?é/dNa:Q{ég SOﬂlEdmcwdtep pabbine drivhever

N SO baeER) B e et eef o Bl otz

Chirdrhitegegh @@@@%M@@Hﬂ:ﬂ@ i erzirsrqﬁﬂl e thyl)-1H-
. viel dg&gb?ggvivn oil. 20 Chr orra?g%?rae ° ZP‘QS( 10?)%9lﬁe s

lmm@iﬂéadﬂsl)noga\leamne@ A28h @ﬂa@ow@ xynet hyl)-1H
I i nidazo[4,5-c]quinolin-l-amne (0.89 g) as a brown
oil. Part D A solution

PaifIN, N- di et hyl - 2- (et hoxynet hyl ) - 1Hi mi dazo[ 4, 5- c] qui no
[in-]

so?utlon of N,N-dimethyl-2-(ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-1-amine
(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
NH;OH 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,COj solution (2X), water and brine, dried over Na;SOy,
filtered and concentrated under reduced pressure to yield an orange solid.
Recrystallization twice from acetonitrile gave N’, N'-dimethyl-2-ethoxymethyl-1F-
imidazo[4,5-c]quinoline-1,4-diamine (0.208 g) as gold, needle-like crystals. mp 213-215
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25 (0.89 g, 3.3 mol) in 25 nm of CH2A 2 was treated

with MCPBA (1.01 g, 4.10 mmol, 77% max). After 1.5 h,
W0 b@4fogmes i on mi xture was treated with 7 nL of PCT/US2004/006867

concentrated NHACH sol ution andp-tol uenesul f onyl

chloride (0.69 g, 3.6 mol ). After 30 mn, the

reaction was diluted with CH2A 2 and water and the
°CPMaSBIR MEBDTHRE [7gag1 C ry n fyvgﬁlw

Wi th 2%V(@|\g§cos sol ul?ﬁ)%-ghgdd) Belrdrgl%d |Z1Z§%dr’| QO7
Hz ) i), NaeSAE8 (m3d H),I 138~ %69 émdl H(),rﬁ:éﬁ(sg a4 48dgr2 H), 3.69 (q, J =

48 5B IRl Bade @F#ai% o Mikd7a082 ey s 1512,

, t t
O S TR G B TR AL AR08, 506 443 50are
T e ST 330 e
63(0§TﬁU§§981%9‘P§§ 7.79 (dd, J= 8.4, 0.7 He,

756748(m 1H) 17.38-7.29 (m 1 H), 5.45 (s,

2 H), 4.48 (s, 2 H), 3.69 (g, J= 7.0 Hz, 2 H), 3.20
(s, 6 H, 1.29 (t, J= 7.0BxappB &); 13C NMVR (75 Mz,

149 5.1,.133.5, /127.7, 126, 7,

TRl (k> i i S adinoRs: [-Arsignyine

5 nmz 286 (M+ H+; Anal .NHal cd for CL5HI9N50: C,

63.14; H, 6.71; N, 24.54; Hlnd' C./ 63.02; H 6.91;

N, 24.57. Exanple 8 ~

2- Et hoxynet hyl - Nl - (fur

gui nol i ne-1, 4-di am ne

A A solution of

2- et hoxynet hyl -1 H i m dazo[ 4, 5- c]xjupnol in-1-amne (1.50

g, 6.19 mol) in 20 nL of isopr nol was treated

with 2-fural dehyde (1.08 niL, 13.0 mmol) and 15 2

drops of concentrated HClI and heated to reflux under
Pa@tn at nosphere of nitrogen. After 48 h, the reaction

was concentrated under reduced pressure to yield a

br ownsadution dftfeethokymethgl- Hi-Snilaved, Skcf]qﬁlﬂoﬁfq.—ldmlﬁamso g, 6.19

d th 5% Na2CGC3 | ut db
mla?ﬂ G0t Nberaesatol Tt Bakc it 2 CBIRRY S b e 9.0 mmol) and
%@n&h%&ﬁrmlt HdHesled tcN’ %.X under ana o%h)e]ze of mtro gfn After

nmet hyl -1 H-1 m dazo[ 4 gui nol I n-
43|y Brehgactine pasicoedsnlraidd ugglerasdlmed pressure to yield a brown oil. The oil

was dissolved in 30 mL of CHCI; and washed with 5% Na,CO; solution, water and brine,

Nze—/hyl) 1H i m dazo[ 4, 5-c]
NN ry~ NN H 0 10 Part

dried over Na,SOy, 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
light brown solid.

Part B

A solution of N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yI)(furan-2-
ylmethylene)amine (1.86 g, 5.81 mmol) in 20 mL of methanol was treated with NaBH,
(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 CHCl;. The organic portion was washed with 2%

Na;CO; solution, water and brine, dried over Na,SOy, filtered and concentrated under
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20 light brown solid. Part B A solution of

N- (2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c]quinolin-1-yl)(fura
wo2@4/0903p%t hyl ene) ami ne (1.86 g, 5.81 nmol) i NPRDURL000606867

met hanol was treated with NaBH4 25 (0.659 g, 17.4

mol ) and stirred under an atnosphere of nitrogen.

After 18 h the reaction was quenched by addition of
reddedPredlirandtyddld N(REcth@atdtRN-11H- ﬁﬁluaﬁ)[m@s:g%ﬁ&ﬁmrﬁxﬁ@an-z-

under reduced pressure and dissolved in Th
yimstigdhiming o 10 @raskebickasingd swiuph 2% Na2CO3 sol uti on,

wat er and brine, dried over Na2SO4, filtered and

concentrated under -89 WD 2004/ 080398
ParPCT/ US2004/ 006867 reduced pressure to yield

¥ RSB T enh a RSb b s

yllféﬁﬁlil)agilg% Q %‘:ﬁ %70 fbnT in 45 L ongéCh v(vqaglt%eg fed wi h_N{(SP(l%A (1.48
g G é?lnmaol,y’l‘ﬁ%ma}b ) AftBJnES (h]thé’ feagtiortbmXtuneTwas Yreated 4GthnlS mil, of

oo AR B S0 8 ohEEE 8 e £085, E e

45 Wik hekBadton hixt8ORES MUt Rith WHHEna @H@lg@ﬁﬂ separated. The organic
andp-tol uenesul fonyl chloride (1.0 mol ) .

g,
porhpp avas weshad with A% Nexki€hiseltionxy aferanddsingi dmndewemNatS% and

coﬁ%ﬁﬁte@ﬁr‘f‘d&?ﬁg @B}%ﬁé‘ r atlglal}ft he o Q;Jrcoﬁeg gr &1 0,, 95:5

CHO1:piOM)giaviaz SP4vhigfdamC e Esknt Gﬁa§ ditl,ﬂxf&f&fwﬂﬂ@dié ether and
pressure to y| el d aBN\jeI | ow foam Chr omat ogr aphy (Si 02,

filtepsd o gigpide e fran-3r ¥imgHiyDel H-saidazaifes-¢lanimolings 1.4-

th t
ciagfitg ﬁr@y@%\ hy| an% WA RGBT Rg0d o S SR BB ooty
8 807 \A(galjﬂe 111, é 4- HQllélll)dUan((&d 0B=gu, (@% ) 1qf1)f TR, §1) (m. 1 ), 745
(d, g=5178 wd?p}@ﬂ 89-97,331(m, 1Hd), 6154H) 32 anBDHQ 4 (1,J@543 He, 18H), 6.07

@, %— E3:281 ;53374%% 3]11%?‘4064 B s 3..3(70'(@ iif 7@%{5&) Y25

= 7J(FH5 ﬁﬁxb*fgcm%ﬁmiz c(mlclé) 8]1:5131 114b|25 147 @14458 ‘1&3@5132 6,

12718,2152’6(&, 124.1, £2275,02p47, 1135 H)lesazlwme(srmws 5CIDS3!D;3MS8(APCI)
S % R 0B N B b3, Sosrheda oot C

63.84; 19,,54§1\52014f80 M5 (APCI) 20 rra/z 338 (M + H)+;
Anal . ‘Calcd for C18HI9N502: C, 64.08; H, 5.68; N,

20.76; Found: C, 63.89; H, 5.75; N, 20.48. Exanple 9
2- Et hoxynmet hyl - N1- (1- et hﬁ ;r&gél) 1 Himdazo [4, 5
-c] quinoline-1, 4-di

2-Ethoxymethyl—N1-(1-ethy1propy1) -1H-imidazo[4,5-c]quinoline-1,4-diamine
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N~ NO~ NN HC 25 -90 WD 2004/ 080398

PCT/ US2004/ 006867 Part A A solution of
wQ2@ttlogodysret hyl -1 H i m dazo[ 4, 5- c¢] qui nol i n-| - amPEEUSDNE6867

g, 6.19 mol) in 20 nL of toluene and 5 niL of

i sopropanol was treated with 3-pentanone (5.00 i,

47.2 mol ) and pyridi ni um p-tol uenesul fonate (0.015 g,
Pa?.2062 nmmol ) and the 5 reaction rrixture was heated to

refl ux under_an atm)sghere of nitro After 7 d, the

r eadt IR &ﬁ%@@ome’t Pndéimidazeld, 5 d@lﬁoh@dtﬁé@@ie (1.50 g, 6.19
Zﬁﬁ% fr, SH J§1|?1§%é’ over %roﬁﬁ%ﬁ{\ggs ’treléftetcf1 withh tfpengazlfégle (5.00

rine, red and

mIc,Gﬁcﬁamh‘roda)t ad pynﬂﬁﬁmﬁ@ﬁmhﬁdesulﬂ)ﬁas . 915 2 /063 rfﬂmil)l)l angfike

: (Si 02, 95:5 CHC13: ave
req%&gr\wm)?tlure wgsh Irreorr% %ef?l under an atmosphere of mtrogen After’7 d, the

rea{cﬁoﬁ Mé@ﬁmdncéiﬁdtéﬂ ﬁiﬂ% eﬂuéed?rgéfg{e;h dy 1'11)(§}%Cle,t Wshed

dene) am ne green
w1@ywatpr (ZW&) rand Brige ShdedtowelnN @SEM,( fﬂtaedlm(ymbm&a{éd-hnder reduced

LS Syl b e S Gl

(ZJ&rbﬁmé&?/ﬁlﬂEﬂﬁnﬂ&oﬁﬁg cPhuirddin9) WY@Léthﬁﬁfepg:ﬁ@rﬁ)MQ(l( g asa

, catalytic) and stirred undef an at nosphere o
H@ngfﬁjéﬁyrwter 24 h, the reaction was concentrat ed
under reduced pressure, dissolved CHCL3, washed with
water (2X) and brine, dried over Na2SO4a filtered and

Pagt®centrat ed under reduced pressure to yield a

el l ow. green syru Chr omat ogr aph Si 02, 93:7
)émfgsq@gt@rb o%\%%-eﬁroxymethyl 1H—1m1 azo[4 -c]quinolin-1-y1)(1-

etﬂghﬁ éﬁ’ pird%g%@m lé'78I 1‘9@69[1141' 25 %W?tg lfallé(g r\]%aosﬁe)a{e%i vs‘/2181

NM4t(Oﬁ6A gsm Atmmal) aﬁd CeCl3 TH,O (15 mg, catalytic) and stlrred under an

atné?sﬁ.?éerﬁ ro rret h)fgé:te{ Etl ,rth]hg ?gag 1&3\?@%%%%3%@&1%@_& 5qduced pressure,
dissbigbd eneas v&e{sﬁﬁf ﬁﬂh Wawﬂ rine, drdedPé 8 Na4S(§4, tfiifg}a%%l ’ggd

77% max). After 1. Ige reactloh m xt ure
copgentrated un@erafsdumd pmsSmatceyieMﬁdHosmgreen omup. Chromato graphy

(SRR MR RRARRENE S0 o B e e A 10
ethoAp6g:A) sniifle VRO BE) ANy diloq/RbasGs Wwere separated. The

organi c portion was washed wth 2 % Na2CO3 sol uti on
and water. The

Part C

A solution of N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)(1-
ethylpropyl)amine (1.01 g, 3.23 mmol) in 30 mL of CH,Cl, was treated with MCPBA
(1.04 g, 4.20 mmol, 77% max). After 1.5 h the reaction mixture was treated with 15 mL
of concentrated NH4OH 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,CO; solution and water. The
combined aqueous washes were back extracted with CHCl; (2X). The combined organic
portions were washed with brine, dried over Na,SQy, filtered and concentrated under
reduced pressure to yield a light yellow foam. Chromatography (SiO;, 97:3
CHCl3:MeOH) gave a white foam. The foam was triturated with CH,Cly/hexanes and
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conmbi ned aqueous washes were back extracted with CHC13
(2X). The conbi ned organic 30 portions were washed

waowdoh/ ke, dried over Na2SO4a filtered and PCT/US2004/006867
concentrated under reduced pressure to yield a |ight
yel | ow foam Chronmat ography (Si 02, 97:3 CHC13: MeCH)
gave a white foam The foamwas triturated with

filterdd & givla%% 1= 1(1¥hARRHY D8R BB dazo[4,5-c]quinoline-1,4-
PCT/ US2004/ 006867 filtered to give

dizpning (652ntals pIwite-solid e tipy1 25638/ 10;- HINMR GRS ATHZECB NP 8.66

e 85ty PERRIT b irt s U BRal HY b £ g1 1R 733726
(mgl gxg,_ 571.6%, 8(&!ZJ= Qfﬂz, 17};7,5.4@@,2 26 153 47.8’)6(% DHS, 3184 éql, J 7.0 Hz, 2 H),

] ) , . 33-7. , 5.66, d, J=
3B gen HHI705106 (o2 1, L5 Letm, 230, 320 o B9 Hizg 3 1D, 0.94

6 3575 B Eans*OpoR s Mg GOGh ad Sheaply g Ty s

12819%06.4,112437122 2, 12,0, 6151, 6748 GeNVIB4.0724 ¥Hzs 5 GOGL IS BAPCI) m/z
151.5, °149.1, 14574, "135.0, 132.4, 1281, 126. 9,

328 P44 H)"1 Anal Cak@Xo0C1sHRENG): G B623; B67.20; BA2 039, Fpusid: C, 65.64;
5 ; MB (APCl) mlz 328 (M+ H)+; Anal. Calcd
H. {797 M 40020, C 66.03; H 7.70; N, 21.39; Found: C
65.64; H, 7.89; N, 21.02. 10 Exanple 10
2- Et hoxynmet hyl -N -isobutyl- | Himdazo [4, 5 -c]
qui nol i ne-1, 4-di anine leM(r)~ N) H 15 Part

A A sal i 1. .. . ; .

2 ot haa Bl ieo o} midapof Sselvinofinggiamine

(0.940 g, 3.88 nmol) inNH) nL of toluene and 5 niL of

i sopropanol was treated withyi so@.mzr al dehyde (0.800

m., 8.81 nmol) and pyri'finj unp-_l;/bl uenesul fonate (0.098

g, 0.39 mmol) and the Non m xture was heated to
)

reflux under an at nosjf e ofyhnitrogen. After 48 h,
the 20 reaction m xtur as doncentrated under reduced
pressure and dissolved in CHC13 ~The organic portion
was washed with water (2X) and brine, dried over
Na2S04, filtered and concentrated under reduced
aﬁressure to yield a light brown oil which solidified
P er vacuumto yield

B S5 L OOt 592
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 mmol) and the
reaction mixture was heated to reflux under an atmosphere of nitrogen. After 48 h, the
reaction mixture was concentrated under reduced pressure and dissolved in CHCl;. The
organic portion was washed with water (2X) and brine, dried over Na,SQ,, filtered and
concentrated under reduced pressure to yield a light brown oil which solidified under
vacuum to yield N-(2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-yl)isobutylideneamine
(1.15 g) as a tan solid.

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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Part B A solution of
N- (2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1 -
wQ@ kJoumei3et vyl i deneami ne (1.15 g, 3.88 mmol) i n BEI/IE2004/006867
nmet hanol was treated with NaBH4 -92 WD 2004/ 080398
PCT/ US2004/ 006867 (0.44 g, 11.6 nmmol) and stirred
under an atnosphere of nitrogen. After 18 h, the

(0.42a¢1 1.0 Mm¥Qand QNSNS AOatHRYSerd @ﬂﬁﬁsgerp f@ﬁéqfsqa tﬂ@'}%actlon
resi due was partitioned between CHCL3 and wat er,

wasengsriraied upderaredunsd peasewre. Therasidyamias ppmtnoncdmbem@en CHCl3

dri ed
SR Al L e\ A e P 05 D RO gt wter e
bripe eir(édaWeﬁNamgﬁltabﬂ andCboTRBME AT @niéyre(dﬁb&ﬂpre&ﬁr&o yield an

ve N et hoxynet h
orange 8&2 ﬁgogat@gﬁx@hh 6‘.}1&%9_[/ %,Cﬂy angﬁéV (Detboxymethyl-1H-
e T T T T

tylamne 10 (1.16 g, 3.89 mmol ) in 30 nL of CH2C12

Pa%if treated with MCPBA (1.25 g, 5.05 mmol, . 77% nmax).
er 1.5 h, the reaction mxture was treated with 15

L of seiGEe V8-t s lit -
andp- ?ol uenesul fonylxwgﬁtgglrl de1 Eda%B%lS c]qumoémnTr%lPlfObutylamme

(1.A6 8e3-830mmelyin mmh@ﬁﬂzcanwm mauecbme@PBAt(MS\g, 5105 mmol,

TIRRN AT 0 LR s

Nmﬁﬁoluﬁmmlﬁﬁﬁsﬁwﬁ Pé&ﬁoﬁ& (e 2. 088hRoDa Ater 30 min th
extracted with CHC13 (2 The conbi ned org(;)gnl C or 30 min the

reasHpR W%a&edﬂ%w@hl zCh qolivypser, and the pbases wikex8pHrated. The
oréﬂé@ﬁ&bﬁggﬂw‘é 1{%} 6d ?QB{T&Q %@e Wit%r eﬁnegcro%lbmed aqueous

Wﬁiﬁlﬁel‘&/bﬁﬁb emraeiedeﬂﬂ]ZCHCh (ZX) The combined organic portions were
-isQhutyl -1 H 1 m dazo[ 4, 5- %](i(]qiw nol i ne- 1,

Wagh % { 611‘1@ OVEH NS aarfﬂ&ﬁﬂ%d anghfiopeerdigfadgmdggredued pressure to
yle(fd a %MV\M/Baﬁl?’ Q@f?rMﬁéto d§75§) d%CIé,I\%ZCﬁi)l}Q%?ed 3=

1, 20 0.9
etlm&gu@et‘hyBN ~isobutylHH- 1Ir71d%{47 5 ]:ﬂhlﬁlmlmk 1)-diathife’ (O (I49 g)\]is an off

it 3ol p 195140 45 ek Bhonina TSond, a0 K3 s /= 5.1,
o o 8 B R R 8, .-
6.21K18, 10H), 5420 @, 2 H3,14.96 (s1261)93.64 05 % 7.028:, 8 H)lZ@SZ&t J=64Hz,2
M B e B O AR SR B chos e B OB e e
(7§15£}ﬂz5p1\}r507d n%@lsi\b 2R E9"§44 ’égei‘ﬂh 12658288125 Zz@% 171'>1'2 65.4,

e 11’ 2- E’ hox I ' SOpk 0pyl

628, 59.6;267,r2005,da®; MS—EAIPEIdW@3i44(M5r HY] Aast (raicarir@rchzsto C,
4- dlamne NH2 N N O
65.15; H, 7.40; N, 22.35; Found: C, 64.88; H, 7.39; N, 22.38.

Example 11
2-Ethoxymethyl-N' -isopropyl-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinoline-1,4-diamine

2
N O—/



N'N H -93 WD 2004/080398 PCT/ US2004/ 006867 Part A
A sol ution of
wWQ2@ttlogodysret hyl - N - i sopropyl -1 H i m dazo[ 4, 5- c] PUi/ns1004e06867
-1,4- diamne (0.700 g, 2.34 mmol) in 25 nL of
trifluroacetic acid was treated wwth 5 platinun(lV)
oxide (0.27 g, 1.2 mmol) and the m xture was shaken
under an atnosphere of hydrogen (3.8 x 105 Pa). After
15 h, the reaction mxture was filtered through a pad
PagfA CELITE filter agent, rinsed with 9:1:0.5

t aci d
concen({}@t%;1 éfju%thg)r?ylﬁéggl nglsﬁl?rgg% ]rlg %b(ﬁﬁ(’j[é aelgumeling)4-
diashing €0.300 g,Q.34Tienod)Pini 2% MB Sf triflirbatend 8eld Wak Breated with
concentrated NHAOH solution for 2 h and then extracted

> plamopdpersie 8y g 16 mﬁ@l)cﬁﬂééhff wiweryassholes uwdenhatatmosphere
of Wy@lla Qf 3x é@ﬂ' P?d AR shia g% actibh Hngtﬁfegwgslnfg Itered through a pad of

conc ate der redute ressur
CEIdEE\ ﬁlfF:h egeﬁmamsadmvmlrQ 1 OrSa(tIéthé(thnﬂudsmbc&icl’aefd. (TFA) and

d under re{juced pre sure & i eld
coEce 1] @%}H@ uc PreSEpE gbw L oFegmy W hite solid. The solid was
I
mié\&{té@mtﬁi EQﬂcleﬁ'l’rht@H dazeirt s&uﬁdxﬂf& ) q& dnﬁ%eh &Tﬁ%@@wﬂ%lﬁ% (3X).

) as a fine white solid
10 Tmmnmwmmsyva@eﬁ voigh bme dneCEOWe:r thsm, Hilterefl. 8 cpncentrated

unﬁer?%d%peq gre(\sFHre g ¥be?d %Qvalfe goagg (’@m fggnpﬁas tg%-lg%te% \'J_xpgtll d(lqﬂlyl ether,
ﬁlﬁredl'd)nd dile% %n%er?@ddc@ﬂ gf’esbll?re tolylgﬁl y éthméym%l_g N*leogro@rl’ﬁ ,7,8,9-
tetla&lgdw 113{@81@Z0[f§801ﬂum]?983-8 4- cmzmg( 366 ghas sEnewhgs salid. mp

538 R e ol S aatae SR 175 4

15 &B a¥,(q2B8= 2
(s, )13 %gﬁzog%?fﬂfﬁ ?ﬁ%(ﬁ’a 1 By 3. 67 §b3 (hh 2212) 985-281 (m, 2

H)Hl P%ld%@z(m [441).4. 25 Jqum&lz, |3ré), 1, Og?dl,uJ =aﬁ13rféz G\H)z G NNIR (75

MBE)CRER) 148 %@&2}%{5@%@? Ao b e 17 22
228, 265185 1,;BIAPCD) A2 304 (8f +E8HUSHE @zﬁg(? %ehy dﬁgzsto. C, 63.34; H,

|sopr opanol was tTeated WI t h’i’soval er
8.31; N, 23.08; Found: C, 63.32; H, 8.31; N, 22.97.

20
Example 12
2—Ethoxymethyl—N1-(3-methy1buty1)-1H—imidazo[4,5-c]quinoline—l,4-diamine
I
>
NN
\
N
H\\\(
25 Part A

A solution of 2-ethoxymethyl-1H-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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(0.94 nL, 8.76 mmol ) and pyridi ni unp-tol uenesul f onat e

(0.052 g, 0.21 mmol) and the -94 WD 2004/080398
wEOA8B0O4/ 006867 reaction m xture was heat eRPCT/US2004/006867

refl ux under an atnosphere of nitrogen. After 15 h,

the reaction m xture was concentrated under reduced

pressure to yield a brown oil. The oil was dissol ved

redctlofCiGdreansl Watel 86l rafiukindBd Y atfndsPhef 6F itid Ajﬂférqg h the
over Na2S™4, filtered and concentrated under reduced

reaﬁ?l@%wtérq%aswoap@mte@mé@mslwtmwumﬁp gield a brown oil. The oil

web 4060  CrEL QUL M L B IL0S,
ﬁlthkeﬁ%nléghmeylmh yihddr Irleduasbdi prssde to EIGUV- (mbﬂhﬁxﬁngdgifKnLBH- .
t n m ne in 0
il o AR Semeake Bty isking 6 H7ks st oranes oil
nmol ) . After 1 h, the reaction was quenched with

saturated NHACL solution and the m xture was
Pagdhcentrated under reduced pressure. The residue was

Co1 o 1ol Sty Pl el e melie Toran: o

mepRbutgRdpeRnUAS 1SR Y4 1B Walo®f in2Bn L bE Rthals]l \%!; tPéé%’éd with

Na2SO4, filtered and concentrated under reduced
Na&ﬂa&@&? & 1539 munel)-NAfter bhitbg yeastioryvas hanohetiawith 43t6ratesl NEH,Cl

solga&&u%? gﬁ gnel%%%‘% %v&sg ?921%% H%Jt%] %%4 E{G@gﬁe% éressure gl)he Tesidue was

paoitidnéPbetvbaxGHEwid-satdrdted Naﬂo:b& sBtueibAl ehdhe ghaies Yk Separated.
nmet hy| but yl ) anl i ne 97 mmol) in 4

Thepgeant Regdon Wé%Wé-ﬂle&nWﬂh whsmd brime( @@mvgr NS, ﬁltered and

coftelired wid et piRite |G ER o peh Iy EP M Rl

cl@oialint o) @radpthy thutidyaesnd (1dye) shldarl dangdoi?95 g, 4. 17
nmmol). After 30 min, the reaction m xture was dil uted
wi th CHC13 and water and the phases were separat ed.

Patlte organic portion was washed with 5% Na2CO3
solution, water and brine, dried over Na2SOM4,
fi | tesodeticanaf NéGhetboxymethyl- Uitdmidaredifedduipobsd uyli3t o

e oflfesise e 1 81 8RR B i Hrbetos haledsh MiGEB

(1. 87 gt ﬂOﬁhﬁ&olVW’I% I ?t Mcler §t5 hetheaBskiBe ¥aRRS: ARdiiditd \%&ﬁ% mL

gi ve 2- et h oxyme
of e@Cﬁ@tﬁm Dk H)soimlmnd@zt@[m@uapnm.chmdn €0.79% g o4 Arimmaol).

kg e AR By 3R 48 P St e

sep"éral&d Th‘b orga:m8 p3rt11d21 wak Vﬁ)sh?d7wg@5 Z/o 1592(1(0551 soﬂutﬂd}l; Wa,tZTr2 arédobnne
dnE§ ovez N@SO@r?gtpr ndzcopgenugte’ggn@@f re(juseli pges;&re tcgyne[)d a sticky

oraff’lggg %19 Cﬂr ngatc%r%i@?y (g CE% 97% C;@Cl%ﬁ\&e(jH) gavg aIgIZHfo \\zss(}lq_sH}dam The
foen s frityraded vfzilﬂﬁdlblzh,yl 6thbi) andIRCanedINVR] ((Breliil giveDCHBoxyBnethyl-N' -
(3- @y%butil%h’?mu 4? 5-¢ qumo 1ne-:L 124{ d?amlrlle2 ?O 4?35 gl)ZaAsr a%ream colored
solid. mp 129-132 °C; 'H NMR (300 MHz, CDCl;) 6 8.48 (dd, /= 8.1, 1.1 Hz, 1 H), 7.78
(d, /=83 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
(s,2H), 4.87 (s, 2 H), 3.64 (4, J="7.0 Hz, 2 H), 3.29 (q, /= 7.0 Hz, 2 H), 1.76 (s, J= 6.7
Hz, 1H),1.60 (9, J=6.9 Hz, 2 H), 1.27 (t, /= 7.0 Hz, 3 H), 0.97 (d, J= 6.6 Hz, 6 H); 1*C
NMR (75 MHz, CDCly) 6 151.2, 147.8, 144.9, 133.1, 127.8, 126.6, 124.0, 122.3, 120.7,
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-95 WD 2004/ 080398 PCT/ US2004/ 006867 115.2, 66. 8,

65.3, 51.1, 36.7,26.0,22.6,15.1; M5 (APCl) mz 328 (M
wo-20dp0803gal . Cal cd for CL8H25N50. 0. 06H20: C, PEBUSNN4/006867

H 7.71; N, 21.32; Found: C, 65.42; H, 7.75; N, 21.11.

Karl Fischer analysis 0.32%water. 5 Exanple 13

2- Et hoxynet hyl - |
115086.8163.3 1514 toi 785 laza. L hekhE g A0
BRI o 13 R 200 B 60k My b e s o PH) P Aal. Caled
foriC g Hbsd¥s0-@BOGH1Q: e 6i5r8dk Hin@.70 SNODI.82; Fo4nd: G63.42; iH) 71BN, 21.11.

of CHC12 treated with triethylamne (6.37 ni,

Kazn‘i?éF.lécq’?ﬂﬁ%ﬁ?XSI%&m-‘ﬁ?%onor oholine (3.47 ni, 36.0 ni)

under an atnosphere of nitrogen. After 15 h, the

reaction mxture was diluted wth 5% Na2CO3 sol ution

and CHC13, and the phasesExgsde $2parated. The organic

por t in0 it n . rtj f . 5% Na2CO3
Col uer oo Xl ool 2 BBl 5 RusailiaPanind
filtered and concentrat edNHynder redyced pressure to
yield a bright yellow solid. \ Reggystallization from
acetonitrile gave N7 \%_/ ‘
N- ( nor phol i n-4-yl) (3- ogqunhol i n-4-yl)am ne (4.54
g) as bright yellow ng e-like.crystals. Part B 20 A
sol uti on of ﬂw
N- ( nor phol i n-4-yl ) (3-nitroqui Repi n-4-yl)am ne (4.54 g,
16.6 mml) in 150 nL of toluene was treated with 5%
pl ati num on carbon (0.65 g, 0.17 nmmol) and the
p ixture was shaken under an atnosphere of hydrogen
.8 x 105 Pa). After 15 h, the reaction mxture was
fi | vesaetidnvrometlon-padrdabin 00 &,12488 mAQHY
rinsed with 4:1 tol uendg: I\/EG%%% asg?ﬁ(feg’f%ﬁ%rat € &llalg)anOfCHZCh
wag Hiselen ity teathyradne (eITmE-4PP ovnol) end 4-apiivdmondo e (3.47 mL,

Ln=4- i i.ne-3, 4-.di am 4. 06 as a ..
sol R PRl s depllsyfits D O Geme S bbb oedg e adie itured
wifh 5% Nab OO0k @c_bfluﬁd‘)n and CHCl3, and the ghases were separated. The organic portion
N4- (mor phol i n-4-vyl ) qui nol i ne- 3, 4-di am ne (4.06 g, 56. 6p
wagsEhed Wit gnother R?Félql}fﬂfcﬁfé NielsOs sobutiang wiater Bnd brine, dried over

NaSOE tﬁ"l"ﬁé%eﬂ%ﬁ%oﬁgenﬁgtemundgf?fe&cm}e)smﬁg & ﬁ%f%ll a drigth? lelon solid.

Recrystallization from acetonitrile gave N-(morpholin-4-y1)(3-nitroquinolin-4-yl)amine

(4.54 g) as bright yellow needle-like crystals.

Part B

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 mmol) 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*-

(morpholin-4-yl)quinoline-3,4-diamine (4.06 g) as a red foam.

-96 -



10

15

20

25

30

The solution was treated dropwi se with ethoxyacetyl
chloride (2.40 g, 17.4 mol) and 5 stirred under an
w@remspises e of nitrogen. The reaction m xture MEEUS2004/006867
allowed to slowly cone to roomtenperature. After 2
d, the reaction m xture was concentrated under
reduced pressure to yield a red sem -solid. The
Papt eri al was di ssolved in CHC13 and washed with
wat er, 5% Na2 sol ution _and brine, dried

Na2 ggzplutfqm afdY e@nosplep @rt}-é{l)qulp@,hr;q-%ﬂﬂhamme 4. Og g, 16.6 mmol) in 50
mieo PR s s SRan Patad TRECH 2 proctymd sooled o0 °C.

Thfa @altion Ras tredleddpsisensitioethotyacetyl chloride (2.40 g, 17.4 mmol) and

- et hoxy- N-{ 4-] ( nor.phol i n- 4-yl ) am no] qui nol i n- 3-yl }ace
S“’fr a%smwp{aer e pgnBrogap| The rfagtpnmixgire pgs glawedigslowly

coﬁl'é %@I’Cﬁ)% E@P‘gﬂé j Sisﬂé?Zl?lyﬁfe?E i nfl@rutdwddc h geﬂtladt%i under

e reaction was equi ppe
re@eahplsssalmtcx )nalrl aamd sdzﬂmesqhdadﬁle omateriak tvas disselsedhsaCHOLtand

ref] ux under here of. nitrogen. t 5 d, .
e Vil 1oy o 7% Roge iy SOUMr et FSRER or NaeOs Bfgiedinc ried
to PleREZ-6thSxy-A- Y4- MoK St lno | USRS -yWasetarfli 29139 @9 as

pf CHC13 %n yvvaﬁlgg)v\rgéhegw\?\n)th 5;1/q I\IaZCGBYIé}% luti ons( m%zr :
fe(ﬂﬁ@ngﬁfoﬁ@l dried over Na2SO4, filtered and

concentrat ed under reduced pressure to yield a brown

foam 20 Chromatography (Si 02, 95:5 CHC13: MeOH) gave
Pag-Tet hoxymet hyl - | - (nor phol i n- 4 yl)-1H

i mdazo[ 4, 5-c]Jquinoline (1.6 g] as a light brown

sol |Aﬁsuspg}sgong)f -&BOX-{Voitt- [gmorpho in-4-yl)amino |quinolin-3-yl}acetamide

& %5 gl i )ﬁgﬁ&?)lﬂ 53 %rﬂ}fg{?@gﬁé &}aﬁ“t)ré’ kéd\%h h@%ﬁé%@i%ﬁé; 0.94 g

b, 0106 adnedol)v The NERRA fldkk Fdas @qm@p@chrﬂm [Dean-Btadktenp)and the reaction
After Sg %tFe reaction m xtu vvastr&@tted th 20
Ure yas t??éf'éﬂtprr U phgre 8 nitrogen. er 2.5 d, the reaction
m1§ﬁ§@w%9&diﬁ%@1%§ah’éé Qe r&hbad 4 Ig%ufémgg‘el@ a b?ovélﬁr ﬁ“gh)s oil wvas

After 15 mn, the reactlo m xtu
disselredl in Gﬂ@lmaudewasmmmmtb lﬁé{sﬁaz%selmlepawaﬁtemd H’Itrm dried over

oL gand ortion S shed with 5% Na i O
NG OE R AR st adertR B PRI Ep B i
Clﬁ@rﬁ@t@@f ghif eslovnEes CHRTUEROIDIQSS Qfeﬁldx?rrﬁéﬂﬁillq -(@adrPiblin-4-y1)-1H-

f oam romat o phy (Si02, 97: gave a
iRl 5 NI BALRO G | TH4s 4 iahbuias: SO ¢ ur at o0 Wi L

diethyl ether and filtered to give

2- et hoxynet hyl - 1- (nor phol i n-4-yl)-1H -97 WD
Paz2iQ04/ 080398 PCT/ US2004/ 006867

i m dazq[ 4, <éﬁquumolln4amn as alig
cr edhFUBN SR-ghpx et b@aomln@4 yl)x mmia(zsbbSm@mohne

(17 35y ol o “9’3@%@*@% by Rty (5% 7ol

7784 mas). 48fi¢rS0 Bintfhe rdaclibn fsixtuPe Wi trélat@:ﬁwzfth 08 nﬂm)f éloﬁcbntrated

Nl%(éé ,gélutb;gn élﬂna p-?@@qqﬁ}éfqny@ c]R}pEde( {n 1.03g,5 41 mmo?) 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% NayCOs solution, water and brine, dried over
NaySO,, filtered and concentrated under reduced pressure to yield a tan foam.
Chromatography (SiO,, 97:3 CHCl3:MeOH) gave a light yellow foam. The foam was
triturated with diethyl ether and filtered to give 2-ethoxymethyl-1-(morpholin-4-y1)-1H-

-97 .
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5 CDC13) S 151.2, 149.0, 145.3, 133.5, 127.9, 126.9,

123.7, 122.2, 121.3, 115.3, 67.5, 66.5, 65.9, 53.5,
wQ@A2002/080888 (APCI) niz 328 (M + H)+; Anal. Cal cdr€DUS2004/006867

Cl7H21IN502: C, 62.37; H 6.47; N, 21.39; Found: C,

62.14; H 6.19; N, 21.34. Exanple 14 10

N-{3-[(4- Am no- 2- et hoxymet hyl -1 H i m dazo[ 4, 5- c] qui nol i

140 994 ©

1mma%o[w i@}lz_ﬁlhﬁﬁllﬁ A0 ink b (0.79 5154 g)a&iaslg%ﬁ eféglgj; é&ﬁrg%"ﬁ'% dinp223-224 °C;
H]NMR (r?oOO 318z c(E]BCh))&ﬂﬁﬁc(n,ahe 8(15&1@,(1 H),.7. ’@(XdQJ mml ])IZJ H), 7.54 (t,

% (Lﬁ tetr hydrofurangﬁ was_treate
I &y (Fnt 8 24'-5811&21 4 Q)H)uﬁéél(s&rﬁ)‘l% -4.03 (m, 4 H),

i e It iB,

36 ROk D01 AR LNAED 10T 090U B ) COrUREES i,

leg) &a61.BUt4PL0, dds.ar BNAtIe70712R9,9,2334 102.0n13911)3, i1m52567ﬁ5, 66.5,
THF. The reaction m xture was stirred for 2 at

0
65(9 a3 EhérMS (ASREmze 28 ANeT D At Gaded &ﬁﬁerléznlﬂs@ , 62.37; H,
h il r£ was concentr at ed
6%%\2?1%%6%% % sz%l’ %0611%%222r3\%ed in ethyl acetate,
washed with vvater (2X) and brine, dried over Na2SO4,
filtered and concentrated under reduced pressure to
yield tert-butyl (3,3-di E8BIbpyl)carbamate (8. 40
gz)zlvﬁgl[gtn%gﬁ&-z -y ey 8 - 2ol 4,5 23S 1n- Byfaminopropyl}
2- et hoxymet hyl - | H i mi dazibpdestHogamideaol i n-1 -am ne (1.00
g, 4.13 nmmol) in 20 nkHof acetonitrile and 5 nL of
gl aci al acetic acid wa %reatedzyth tert-butyl
(3, 3-di et hoxypropyl ) ¢ te 92755 g, 10.3 nmmml) and
heated to reflux undgg_ - WD 2004/ 080398
PCT/ US2004/ 006867 spHeére of pitrogen. After 15 h,
the reaction m xtur s Hncentrblted-under reduced
pressure to yield a brown oil. The/oc‘i\l\ was partitioned
bet ween CHC13 and sat urated NaHCO® sol@tion and the
phases were separated. The organic portion was washed
wth water (2X) and brine, dried over Na2SO4a
PaftiAtered and concentrat ed under reduced pressure 5 to
yield text-buty
{3- & Qoluhma@h@mm3 31disthdxgarapiads 65.¢] gl AGPmndl) in 5 mL of

teﬁlah&flro ﬁé@f@f ?/W%_,é: &eak%eac{m 1R trge]ﬂlﬁ 1%?@ (2 31 m]ij a§4k0 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
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,SO,, filtered

and concentrated under reduced pressure to yield terz-butyl (3,3-diethoxypropyl)carbamate
(8.40 g) as a clear, faintly yellow oil.

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 ters-butyl

(3,3-diethoxypropyl)carbamate (2.55 g, 10.3 mmol) and heated to reflux under an
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Part C A solution of tert-butyl
{3-[(2-ethoxynet hyl - 1Hi m dazo[ 4, 5-c] qui nolin-1 10
w@Q kQossose3ed propyl } carbamate (1.64 g, 4.13 mol ) PCUD0HL06867
of methanol was treated with NaBH4 (0.78 g, 20.6
mml ) under an atnosphere of nitrogen. After 1.5 h,
the reaction m xture was quenched with saturated

atbiphdreoPhitidgen. afer ¢9ACRBHERESIMIRIR WiLOUESHrated under reduced

pressure. The residue was partitioned between
preggirg ayigld a\bqq@@@% o e sibwaspratidued bebratn GHiEl pnasmrated

t hed wi
N, S0 T L B SO U e i
watcﬁr(@X)lﬁr[daEﬁda drieeovdratsed fﬂfeﬁaﬂ%iﬂ%oﬁ@n&i‘b@ﬂ%@eﬂ re@ited pressure

lid,_  _Ch t Si 02 95 5
o g1 16 éh%%%n%%ai? eiappli-clBlint - but
yl){rﬁ ﬁ;%oﬁﬁ B(a ma é %%%fzg%@ggggﬁor%#]oqyl nol i n-1-yl ) anmi

o] propyl an foam 20 Part D
A sol uti on of tert-butyl
Pab‘, <[ (2-et hoxyi ~nethyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1 -
am no] propyl }carbamate (1.34 g, 3.35 mol) in 30 nL

of @l‘@lﬁ’tldﬁﬂ?&’ tEﬁt%EﬁC{ﬂ[’gthhoW@ﬁyl( - ﬂﬁuﬂzo[%ﬁSogjg 'oﬁh

77% max) . reaction mxture
yD¥ining Ipraindd crqdm@;e Eobhigi bI3 mmpl)omnanh od meﬂmnphwsse1$eated with

Naﬁ{ 39%? g ?ggol-ghe a&r anl C éégﬂrqgept éﬁ”@\é\q%dhe reactlon

mf@nlﬁf@;ﬁ ?L&Inelﬁiedmﬁﬁ Vsatﬁﬁf’ddmcmbﬁﬁéﬁ fd Eéhcéh®ht8d under reduced
eat - bu

PIESSUTE( Eh%feﬁtskw Nﬁswﬁlt@ned(bwemannwém@ sql@pmrmkwﬁch and

thd %hél}r{ﬁ%s)\géﬁ @éﬂé?é}g@ yfﬁ&@égﬁgﬁg t er t % ?da Wltﬁ water ang %nne dried
ovErN, 00, cfilbevad/ aret donkedirated wast Mduéﬁdqﬁé@{u‘é tb yféw B ulgﬁd Brﬂwn solid.

CrigptasbEaps a5t E BT 7 GBO tegEl:NEHOBRI Vikled ovs-buty!
by A3 1B % T BB Bshidabectr 34 9 s

atyffoem. 15 nmin, the reaction mixture was diluted with
wat er and CHC13 and the phases were separated. The
organi ¢ portion was washed with 10% Na2CO3 sol ution
Pagmyl water. The conbi ned aqueous washes were
back-extracted with CHC13. The conbi ned organic
ext Pasolwioneridenidyha d3w(2-ethommmshyldH-adidevald, Mq&i@éhn-l—

yl)ta].ln 1f zﬁrggyl?paqu‘ﬁ&% ?Pgﬁ %} 5 95 ung e15 11153d mﬁ Cfedh(?ll; %vsa,% eate w1th

M({:BBA(@L 4815, R.O3 2n@bh GXYymRA)Y |Afleris |h”tli$%§£2{t14)n51'ﬂ1§hﬂé‘{vﬁ§’hﬂﬁ‘ced with
| am no] pr opﬁ/ﬁqtent butyl carbamate (1.30 Q)

OéonN @;‘(291 §e lutigg gnd 13 mdathe phages wigregfeparated. The organic portlon was

wa%ﬁed[\iféh @gfep Qndzbﬁﬁg] %X&S%&%azé& ,'f{ﬂere%zanh conceriltr%Pe:Idrh%der reduced

pressure to yield fert-butyl {3-[(2-ethoxymethyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-

yl)amino]propyl} carbamate (1.39 g) as an orange foam.

Part E

A solution of tert-butyl {3-[(2-ethoxymethyl-5 -oxido-1H-imidazo[4,5-c]quinolin-
1-yl)amino]propyl} carbamate (1.39 g, 3.35 mmol) 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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10 yl)am no] propyl } text-butyl carbamate (1.30 g, 3.14
mol) in 10 nL of ethanol was treated with a sol ution
wW@2003/0843b8/ dr ogen chloride in ethanol (5.0 nlL, BGI/IA0J/006867

and heated to 100 C. After 30 mn, the solvent was
concentrated under reduced pressure to yield a brown
sludge. The material was triturated with diethyl ether
AfeRds tiih,!tBE dclich ﬁﬁﬁt@re&vés&iﬂuteﬁ%lﬂgwatghﬁlmgé é.’l?ﬁsthe phases were
dissolved in water and treated with 10% sol ution
senggated. B arganie powdion ag dtrshied Witk 16Y B (s selutioh end water. The
e ar gani .
co BB b e P R BT AOE " T SO REDE gremnic

exifradtsI wexedmheﬂ withbene, rdﬁtieé @vemaizso4,r gkt shdsopssitfed @der
(3-am nopropyl) - 2- et hoxy

reqREERTIS B Iy HoRhio- B oR Sl ¥ Gzl Sxelginotin-1-

ORS00 o e f ol oo

im dazo[ 4,5-c]quinoline- 1,4-diamne (0.250 g, 0.795
ng&o in 10 nL of CH2Cl1l2 was treated with
ethylamne (0.221 ni, 1.67 mml) under an
at mas@IMaicR oIf {31 (4-hReR02- %ﬂl@xﬁﬁ%?ﬁlﬁgm%ago[ﬂff‘ @]qhﬁfa%' ©n

m xture was treated dropw se w met hanesul fon
yDeminedprepyl} @er@—sstyhtarb@nas %1.86g) .14 2810 inel0 mb. df, ethalnel was

S S R T 2 e A

to D0MYAN AfPOF(E M) thieIWAsRasdlcoictraed @idepsduc® préSsure to yield a
dried over Na2S®™, filtered and concentrat ed ‘under

brovaludgs. prhegnaipeal s ritaratecawith disfhyl gthier awd Slitredito give a tan
NSRSy 8y 83 BT PR Dyt

wag térehedarithef dqut@rsadivtion gvag exadidt it @I{CﬁhqﬁlX) 3®@he combined
rrethI-IH-l qU|noI|n yI)amno prop

O PTG SR e Tt daed s Ngo. ditprediand gondenited

méé%'ré&hce@gre%é&ﬁe 905;%1@ Nll(l’;"—%lg@?@%i}@}w o;@@%ﬂ a;H §.}1%3§lof{4 5.

c]qlmnolljle-174-dlaMe Q. 7|-71)g) ag a2b1d ¢olordd foamdl Hz, - 100
WO 2004/ 080398 PCT/ US2004/ 006867 7. 05- 6 95 (m 2 H,
6.61 (s, 2 H), 4.76 (s, 2 H,,3.62 (q, J=7.0 Hz, 2
Patds 3.22 (g, 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= A ®lutign of Hp-antigepr 1@@%@@%@%0@4 $59qEnoline-

8o (350 g0 ki St rtpemine

(0.22%P&ll) 187 2018613 uhdldran atdidsphe AT |n1tr%h afd Ee¥leb/28! N@ﬁ@ reaction
C, 52.03; H 6.16; N, 21.41; Fou C, 51.84; H,
mlmurezvyasltgeatgggﬁgwge pejthymethanesulfonyl chloride (0.065 mL, 0. 835 mmol)

- 5- c uiRol i, n
Af{egl{S aﬂrrj;ég%) gr%g@' ngeai]%mb}hen 1@0@%&&63 solut Oql diluted with
CHC13 and the phases were separated. The organic portion was washed with water and

brine, dried over Na,;SOy, filtered and concentrated under reduced pressure to yield a light
yellow solid. Chromatography (SiO;, 95:5 CHCl3:MeOH) gave an off-white foam. The
foam was triturated with diethyl ether and filtered to give N-{3-[(4-amino-2-
ethoxymethyl-1/-imidazo[4,5-c]quinolin-1-yl)amino]propyl} methanesulfonamide (0.164
g) as an off white solid. mp 148-150 °C; '"H NMR (300 MHz, DMSO-de) & 8.46 (d, J =
7.8 Hz, 1 H), 7.58 (d, /=82 Hz, 1 H), 7.44 (t, J="7.1 Hz, 1 H), 7.25 (t, J= 7.4 Hz, 1 H),
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NH2 NN (r)~ H N-OY N HN- NH Part A A solution of
N1- ( 3- am nopropyl ) - 2-et hoxynet hyl -1 H i m dazo[ 4, 5- c] qui
W od0i1080398 4- 15 di ami ne (0.250 g, 0.795 nmol) POT/L2004/006867
of CH2C12 was cooled to O C under an atnosphere of
nitrogen. The reaction m xture was treated dropw se
with phenyl isocyanate (0.091 ni, 0.835 mml). After
7.056.85 ()2 H)e6a 61 (@a H?, xtmr(@ 2mp 3(62%@@@ Ptz ﬂﬁ%z"@%ﬁ@@ 6.8

solution, diluted with CHC13 phases wer'e

Hzg 865)5 é@é’&q, Jhé. %H@é’ng 2, %&(s,ta Hh lv%ss(pmdﬁﬁeaﬂm 2H)LL.1%6,J=7.0

R S 59,8 £ A5 SILASY S 081 2,

1z¢lzr max omaaahm (756536 639545 9CkE:4 3 VB GH) 4. 1@ Y,ﬁpgf) 33 M+

fo white foam foamwasd triturated w t
H)e;tmal @atigdfqu@leﬂabﬂs@g @i52d31H, 6.16; N, 21.41; Found: C, 51. 84 H, 6.28;
{ﬁ (4-am no- 2- et hoxynet hyl - | H-|mdazo[4 5- c]qU| nol i n-
’ y]18) am no] propyl} -3- phenylurea (0.115 g) as an
off-white solid. nmp 177-179 C, 1H NWMR (300 MHz, DMSO
d6) 6 8.46 (dd, J=8.1, 1.0 Hz, 1 H), 8.39 (s, 1 H,
7.58 (dd, J= 8.4, ong&armmleli4425735(m 3 H),

71 g%'[%l é_ﬁl léclrt- iimg}m gfyggH(l 1da2zo[ﬂ?ﬁ-%]cgl'%%m(wl)ammg]%opyl} 3-

, 4.76 (s, 2 H), §h&@11{r§hJ—7OI-|z 2 H,
326318(m4H) 176 (t, J= 7.0 Hz, 2 H), 1.15
(t, J= 7.0 Hz, 3 H: YHC NVR (1256 MHz, DVBO d6) 6
155. 2, 151.8, 149.0,244-8, 1a6'4, 132 0, 128.5,

126.9, 125.7, 123.7, .9}—12@ 8.H120.8, -101 WO
2004/ 080398 PCT/ USZ00%#7 006867 Y

117. 6, 114. 3, 65. 4, 68. Z) 49HR, 37~0,88. 1,14 9; M5 (APC)
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. Exanple 16 5 o

Par{A | sopropyl - 2-propyl -l Him dazo[4\ 5- c] qui nol i ne- 1f4 d
i anm ne NNN/ H Part A\ A suspension O

A T\(ﬁ?@na‘?ﬁ]}z‘ g%mIWSPPWPXD;?rét e H-gpidagn)thyrclquinoline-1,4-

diBEn Y3 RL, Q.15 mfhol 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, diluted with CHCl; and the phases were separated. The organic
portion was washed with brine, dried over Na;SQ,, filtered and concentrated under
reduced pressure to yield an off-white solid. Chromatography (SiO», 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) 6 8.46 (dd, J=8.1,1.0 Hz, 1 H),’ 8.39 (s, 1 H), 7.58 (dd, J= 8.4, 0.9 Hz, 1 H), 7.44-
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, /= 7.0 Hz, 3 H); °C NMR (125 MHz, DMSO-d) &
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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23.7 mmol ) in 100 nL of toluene was treated with

trinmethyl orthobutyrate (4.18 nL, 26.1 10 mmol) and
w@yoeosaseses hydr ochl oride (0.14 g, 1.2 mmol) andP@EES®A4/006867

to 130 C under an atnosphere of nitrogen. After 18 h,

the reaction m xture was concentrated under reduced

pressure to yield a brown oil. The oil was dissolved
11r7r6 iﬁ%%% 349 9e5N6 D 2 t1ti AP(§ Lot |
(50 , dri eg over Na2SO4, tsé ed Izr’{gz congggnt}rlanggl Caled

fonﬁﬁHmN@dU&eﬁ:B T2 ite $A8; &, £2. 6@; mea 23634 fH,16204; Ny @R2y28.
(2-propyl -1 Hirnidazo[ 4, 5-c] quinolin-1-yl)carbamate
15 as an orange foam Part B A solution of tert-butyl
(2-propyl -1 Himdazo[4, 5- E}lagﬁm@@gi n-1-yl)carbamate
(7.23 y.22.2 mmol) in 40 nL of ethanol was treated
wi t h HON dyonropylLinronyiol H-imidwzold, 2 elquineline L yi-digiine
heated to reflux. After 1y, the reaction mxture was
cool ed to ambi ent tenper tﬂre diluted with 80 niL of
di et hyl ether, and cool i€£e water bath. The
HC salt of the product C ected by vacuum

filtration and rinsed di'ethyl ether until the
i ed salt was dissol ved

filtrate ran clear. Th
in 75 nL of water and treated w'th 50% NaOH sol ution
aﬁn};'l the pH of the water was 12-13. The free base of

he 25 product precipitated out and was triturated in

t he Adssbensigt GTN'F(QrandHodlinblida- Iyghftﬁaﬁﬂe PRk ABbxdThte (6.50 g,
ce water bath. The soli d was coll ected ]{0 vacuum
23f7| mmobkin dA0 adoliolusae was Eeated with irimehyhpslobutygated4 38 mL, 26.1

meio AR YlrdibE b B0k e . () 81 Tl g iTefl8 18 336C Wder an

atﬁ&m%maﬁfdg@ﬁSKfter PRUh] the réactoh Hiittofe Wis concentrated under reduced
2proy](i}—t)|mdaz 450qU|noI|nI-amne .64}911, )
presguis topsid a brownapl. nThegil waedissalyadiind S8 sl ¢ ed with water

d
3 ST, BEE 0TS, FioESct MRS M afd Eoncentratgd pdep guced
pré@sunde givan .23t grofphrereyldR-psomil tLibigpeidazofd 5 e qindlin-1 fy8)carbamate
reaction m xture was concentrated under reduced
as&PBE@&PEO% yield a brown oil. The oil was dissol ved
in 100 nL of CHC13 and washed with 10% Na2CC3 (2 X 25
m.), water (25 nL), brine (25 nlL), dried over Na2SO4,
PaftiB t ered and concentrated under reduced pressure to

gi ve § i _ . o

R SRRy e pd syt Frimidokt Srekningie- LpDrgbemate 723
g, 22.2yththalying0 af. @fé@lﬁMw@é treated @it a1 (B7 M1l vhbBs1, 9M in

N-i sopropyl i dene- ( 2- proH/lI -1 Him dazo[ 4, 5- ‘c] qui nolin-1
ethapp)) apd 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
HCl 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
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-imidazo[4,5-c]quinolin-1-amine as a tan granular
solid.
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(4.30 g, 16.1 nmol) in 100 nL of nethanol was cool ed
in an ice water bath. The solution was treated with
wa oaiase3bor ohydride (3.05 g, 80.7 mmol) over 5SrP@T/0S20041€06867
reaction 15 mxture was allowed to warmto anbi ent
tenperature. After 2.5, the reaction was quenched by
addition of 15 nL of saturated NH4C sol ution. The
Paricxture was concentrated under reduced pressure to
yield a l.ight brown solid. The solid was partitioned

bet vee§91ut1@00fr&pmkHanwazg[‘lnicmm@hndrmm (Neted®0.5 mmol) in

0381 Bt ot WAETS RERR LA pociofhaR N udiAn 33, V7
dlrﬁ&hbh}aﬁ@b,nef(il 6 eiled 0andn6lp amenéatattad ounrdamdeedige@sphere of

re to vield a light brown solid. The solid was
Bt Al 4 B rarRioB g ADFY P DB uBIeDreguced pressre {0 yield
%% 1Mkt b
R b oo T ssofed B H@ AL 1, and wpshed v 10% NppCOs
X Jamljewatsr @5trah) tblihb 625 mE)g rdried o2& Ma,SQU Uilteeed afd concentrated

Y, dazo 4 5-cl.qui nglin-1-
w0 s pipsslye 1858 At o1 Fsopeomigie @nirerBr drimidie -
c]disd] Néggmﬁmgugaw§W§6ﬂbath The solution was treated
Wi th A (3.32 g, 11.6 mol ) over 6 mn. The
reaction was allowed to cone to anbient tenperature.
a@[?\fr 1.5 h, TLC showed conpl ete conversion to the
oxide internediate. The reaction m xture was
agaiAnsalogdect N—I‘ﬂso@rd}ﬁhden@@q{rol?ﬂt IH-an/diazd]ans- A]Elﬁﬁbﬁﬂil%@)amme

24 th_ concentrated anmoni um hydr oxi de sol uti on
(4.30& 1o hamael) in Y mbof meghanyhwas eavdest ingn ied weter bath/aghe solution

wa%rit#.‘?éﬁgeﬁ Qi %glﬁmmf)ﬁl{oﬂg}ﬁ&% fo%{gy ko SR 3%?/61(5 131%% 0’913 Iﬁgct{Oél

_ over ne reactton’ was
migtvios @at all ergaicto atarmeo adibicdi tedthertive. Wer 250 heW€iction was

004/ 006867 __reaction m xture was
auGRPEH B RShAn ShL il BRIBFONEKG st T The RO Tarer

oS58 RSO S SRS T BT RSO

paﬁLl)anhuetmcm 130(( 80 CH(L; aiies mIg ansaturpied NaBIC O lwtionefd then

seiRf Sk B Qg BPHOn Y45 FHes DR AU R T Brcc2s Sl dvgiied over
Na@S (DAJ il fsiechnl o WnQERE %ﬁﬂ&&%c@@b%surg fo ﬁeﬁ'ﬁ}%t MF&FH solid.

drecrystallized fromEtOAc to yield

ThRIfoh%Wﬁﬁ? gwﬁedzbmlmyatogmhm&i@z,(ﬂw 5:0cy QHICKOMeOE: BJH4@H) to

glJ@l@%ﬁE&lgﬂ%}g@léﬁ ﬁgityi 1%{-1mrr§a2f?%é- ?qunp_ﬁh ;I-yg?mét‘(lf as p.tan solid.

8.3 Hz, 7.41-7.35 (m 1 H, 7.23-7.18 (m 1 H),
6.95 (d, J—16Hz 1H), 6.48 (s, 2 10 H), 352345
PatR 1 H), 2.98-2.85 (m 2 H), 1.91-1.79 (m 2 H),

15070 00 V gbtepy HeEp -kl RS ulpdlng) e 2.4

g, %12@ ngnou 167 DmI 5, cﬂlortlitBnﬁ chag (Jj:o%l,ed 20a Bold Whteh:bal¥ls THRGIUtion was
+H) +:  Anal . C or
trefted w1t§1AM&MBAI_?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
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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Cl6H21IN5: C, 67.82; H, 7.47; N, 24.71; Found: C,
67.66; H 7.39; N, 24.66. 15 Exanple 17
WOleok®8EPOPYI - 2- propyl -6, 7, 8, 9-t et rahydr o- 1H | PCTHEIP4006867
5-c] quinoline-1,4-dianiine NH2 HH Part A A
sol ution of NL-isopropyl-2-propyl -
i m dazo[ 4, 5-c]quinoline-1,4-diamne 20 (0.59 g, 2.1

red@tioh nittarekbasdiluddd with 50 war @ﬂﬁﬂ‘drbfbrﬁ%nd MLQ)T %ﬁe@ dnd the phases
with platinun(lV) oxide (0.55 g, 2.4 and shaken

wenirepTated. dihgwspanes porepn Mg ashed V(lﬁl @%>N 209); palution(3mL),
wallr (W99 ab P R S A rbif BRch il 580 oV Gy Tigterea

and tor®bnitBeduddeCirdhidedvirEkiuTdi® yelt iallighbherofin fobut Q“Heaﬁhtenal was
trat concentrated under red

puifelksopgiagranny Gidnp 12 SHRMeetD s el ad Fom Et0Ac 1o
YRI5 B 0 s vt

Crxsta@:l pitated and was triturated in the basic m xture

gt i tad s AR Lo D B et . it bt b Rs7 (o, /-
8.4194,02), 954157 85 %m Ftﬁl'ﬁz%(?g (@H %9 Il | ALY 23 @), 8148 (s, 2

N1-i sopropyl - ro- | H 5
H)j 3524346[(m,3 I&)], qasmss (o, 2T 1d91aln79¢ma2H; WhB 10e0 8@, |9cH) C

NI@J@M%C%@@%’%ﬁg%%%@sgfd%sﬁgoé’lgﬁgfﬁf & 1.1 k% 1242,
1289515, 6’)75%82 38 %321H§ 0,612, ;vgslé%Pmér) g?|z_|§2t§‘46§/bg)[—8 fanel Calod for

Ci&HN;: C, ]53(82£\IHR7(475N1\/27I£71 ; DMInRY:08)6 76661 B 7489; 1494 36.
146.1, 137.9, 122.8, 105.7, 52.4, 32.5, 28.4, 23.3,

23.1, 22.9, 21.0, 207 14.3; M5 (APCI) mz 288 (M +

H) +; Anal. Calcd for C j7C 66.87; H 8.77; N,
24, 37, Found: C, 66. 65 @Héﬁ%% N, 24.08. Exanple 18

NV -I@pmp(yb%prop}ﬂl-ﬁ T8 Qdetmdd/dbo- tl]fqmndazb[%a]l}uﬁnﬂimamm&lamme
NHZ N N\ N N HlOPIQIEIt
2

N \>_/—
N‘N \(
H

A solution of N! -isopropyl-2-propyl-1H-imidazo[4,5-c]quinoline-1,4-diamine

Part A

(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 CHCl3:MeOH:TFA until the filtrate ran clear. The filtrate was
concentrated under reduced pressure to yield a white foam. The material was suspended
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 (SiOa, 95:5:0.1
CHCl3:MeOH:NH;OH) to yield 0.23 g of N* -isopropyl-2-propyl-6,7,8,9-tetrahydro-1 H-

imidazo[4,5-c]quinoline-1,4-diamine as a white solid.
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A suspension of M (3-am noqui nolin-4-yl)hydrazine

tent-butyl carboxylate (6.50 g, 23.7 mmol) in 100 nL
woboonosuieme was treated with triethyl orthof or PEr/@S2004/006867

(8.68 nL, 52.2 nmol) and pyridi ne hydrochl oride (0.14

g, 1.2 mmol) and heated to 130 C under an atnosphere

of nitrogen. After 23 h, the reaction m xture was
m p@l gfinpAe C . 9 Yical

RSE0A vt HNIRFLO0 AMBNISS BEEIUTE 110, X8\ E 23, 33802
(maR AW HEd9 (i, BHIWALT8F2.TR (1 BH),l.94-1.61 i(ne6 @po 99)0 86 (m, 9 H);
13001 V. ,.flltered and concentrated und
GO 6B S B0 a0 § 146 o Taf TL G 3o 100 0. 325,

i4Thelaz ,Pr [ I re r
SIS b h 28 oS AP ERD AR S (OF Bl e o
C1MHANWEH-C, 660tz 81, 8,75 N] 2B duid lcmaﬁaﬂ;am; o, 06.084 ¢

23.7 nnnol) in 40 nL of ethanol was treated wth 40

mL of HO (40 nL, 119 mmol, 3 Min ethanol) and

heated to reflux. After Igh,, rt; greaction mxture was

cooled to arrblent tenperatu dlluted with 80 nL of

di et hyl et H‘érkownpiylddbﬁmnﬂamﬁém]qmﬁohm ed-di@himewhi ch

25 precipitated a tan SO|I|q The HC1l salt of the

product was col |l ected by viBduum filtration and rinsed

with diethyl ether until \the-ANItrate ran clear. The

dried HCl salt was di ssoljved % 75 nL of water and
made basic by addition O%"Na% solution until the

pH of the water was 1 ee base of the
product precipitated out and was triturated in the
sic water for 30 mn while being cooled in an ice
er bath. The solid was collected by -105 WO
200 R ORIGL [
S 2% Q%g%%?onvgﬁﬁ%?‘gﬂéﬁve 3 4. %mgﬁﬂ%‘iﬁé teb AR BbAYte (6.50 ¢,
23 ﬂmmwi)dai 69 mIBQﬂ:tpm@nenwhss tredted with eeth cathbforngteai8Ldsanl., 52.2

& P i MittoshyTitedol 4y d 2ummen et dseigd o B3 Gy an
atmdﬂs B6re Bl nftfo geﬁlcﬁtﬂ@ﬂﬁ hJ the réRorl Rt e%as%bﬁ@én%lateﬁ%ﬁbﬁeduced

aci d was treated with 2, 2-di net hoxypropane (9.5
prepsurs tovyisld) a weddroempid The oil G disselared ineHELNB 59 trdr)emdfwashed

act i
wifl B s 0obigh e (0 abE g 8% oy Tyl B3 paggniares
und)dallredu'Eb& prdsbure Vegicldl GBOOVRE-Huy] I@@lﬁd}mﬁfaz@kﬂ@le% qai@lin-1-
washed Wi th 5% Na2CO8 sol ution (2 X 30 niL) wat er

Yl)E’@ amply ag adedspiapge @150 nl). The organic portion was

dried over Na2SO4, filtered and concentrated under

reduced pressure’to yield 3.48 g of
PaN-HI Him dazo[4 5-c]quinolin- 1-yl)isopr opyl i deneam' ne

| ution of N--

i ATttt RN (A By s respynelin s Bsthae (644 8, 23.7
mrﬁol) in 40 mL of ethanol was treated with 40 mL of HCI (40 mL, 119 mmol, 3 M in

ethanol) and heated to reflux. After 1 h, the reaction mixture was cooled to ambient

P

temperature, diluted with 80 mL of diethyl ether, and cooled in an ice water bath which
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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15.5 mmol) in 75 nL of nethanol was cooled in an ice
wat er bath. The solution was treated over 5 mn wth
wa@ oaiasa3bor ohydride (2.94 g, 77.6 mol ). Aft erPAT/0S20041€06867
reaction mxture was quenched with 20 nL of saturated
NH4C1 sol ution and then concentrated under reduced
pressure to yield a brown soild. The solid was
vacRatfilirhifeshd@idasdeShcitm 20 gFeGlsh @61 ZGmidazsRE 3ERLRGin-1-
NaHCO3 sol ution and the phases wer e separated. The
amige ga Aitan grpowler ghidnas washed with water (20 nl), brine
(20 nm.), dried over Na2SO4., filtered and
concentrat ed under reduced pressure to give a brown
Pmsclid The soIid was purified by chromatography
(Si 02, 95: es(g el.ZSg%f_
N- ( rﬂrolwtwwéﬂé{ m@a@fﬁéwmmq%mﬂﬁm}l} $0dp P armel) 4a 6§ mL of
| Wi q :
el FIEHR L R deckal Al OB feated with 22 dimethorypropan (953
ml( T7.36nmgol) ané ﬁeatmhtml )00 € @Blemin aifnorsplhemc of nitnogeva sA fierol &dd the

reap B 0  Onee T ST TE A BRATHE 20, VE REFOE Pihuelhe of
wab &sy@{}én ha 08'Hl, 8PCHRY, ARINPALA Witg- S%NtaﬁEO}sdTuth(@ X 30 mL),

showed %gete conversion to the internedi ate 5-
wat@x (3eml) MebrireGOinek). rihetauganicpertian siap diedpeas NﬂzSﬁ4,eiiltered

old SOl ut.ion
and Sl Sl wlh an iRy bSR3 S st digotgpgiqminotin
Yibpedplylid &tbafdi 4H d/brb@n0ill06 WO 2004/ 080398
PCTFUSZOO4/006867 honogeni ze. The reaction m xture
was treated w thp-tol uenesul fonyl chloride (1.13 g,
partpD?4 9) over 5 nmin and allowed to warmto anbient
tenperature. After 30 mn, the reaction m xture was
di | Al sethtisintdf M@fﬁmﬂfaz&[}ﬁﬁléjqﬁﬁdhﬁ5 yisoptopydit eticardsie (3.48 g,

ndi ssol ved bet ween t he phases S f||tered
15 §pmo 8, 68 Ml P‘%@‘HW%@%"%F@%@BW ath. e sglution was

tre&fE?ﬁ?éll gnrﬁﬁlr YitR QS L D 30% %74 % J‘KW N?3O m_)the reaction

miftoee wasg;mnchqdowtln 20 milast satueatedNiHaG1 snlemoﬂ\lmZISﬁm concentrated

e St B el SRR i s
CHRIL &[@i@&l%ﬁﬂa&&'ﬁa%@%ldi%h%n@(hetﬂ'}ﬁsefs'\)lféf@ Eﬁﬁre@‘t&! | 'Phe organic

mat ched that of the solid fromthe concentrated
poogarasovasked with svater(20 nﬂmﬁrnedfl@ oili)ddmgdsover Na,SQOy, filtered and

rec ce fr 10t e 1,.18 of.
corgEiirl Aoty bbb PR TPy i S saidibampRusaoy
chidtha@draphyi (S80,, 9815t 015 OHCIQERO}PNZQ@}&O EHeNIMR %S@N (&/HZ

DVBO- d6) 6861}7(;] J=8.1, 1.1 Hz, 1 H),
1m14)az0[#155féq(ua011134 )igorrpDylamipg as atamsfomns? (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 1 H), 1.03 (d, J= 6.2 Hz, 6
PatlE 13C NMVR (75 Mz,

1

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
temperature. After 1 h, TLC 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 (2§ mL, 30%) and stirred rapidly to
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15 DMSO-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 (APC)

WO pooz/0082 (M + H)+; Anal. Calcd for CL3HL5N5: EUT/682084/006867
H 6.27; N, 29.02; Found: C, 63.11; H 6.30; N,
27.96. Exanple 19 20
Nl - I sopropyl - 2- propyl -7-(pyridin-3-yl)-1H

hohiBe6i@Ze) [ Phereadtfin A8 frad tdatdd R0 ¥ sulfIng] Mioridd¥1.13 ¢,
NH\ ~ 1, Part A A suspension’of

5.9 HroyspS mig hndpldeveedotwasopp nolbiom teaBraoreg A BB 09min, the

103 . fdi.chl.or paet han s.caoled to 0 C
redl B ik e e PGS0 e PGB W 3R 80 58 sotved
solid betiveen tetphades iveds Tillesdd 076 shvbd, AR1 Rk F)hé?s%ﬁ whrd@8phoated, The

whi.ch di ssolved nost of the material. A solution of

orgazyf DASHEY ag Washeddyith sagpraigd NaHCQ@mobntiordBY mly, wsEr (A0 mL) and
AN ; . ti i Xt ur e

brde (3PN, PROBERR MR ANER o) (AENGERE! EfBte Sl Ghfentratea
untier radizied ptesswrapeyiatdy tan/offrge solld h,hig}?perﬁﬂ’ﬁ@%b@nquid

m xture was_- 107 WO 2004/.080398 PCT/ US2004/ 006867
chfomatosTaRli% @@@%1) MBS °§ Hﬁfltlf%?ﬁi esdatehed fhat of fep sliddfom the

L ahltee j i i
S e Ty OB 2 PapREn B ed ice from MeOR
to givgdnli&cg o -isppuepywbH e midegbideh -viqtimobné-h&-didBeherds)an off-white

ied over Na2S™, filtered and concentrated under
reéduced pressure to yield 99.98 g of

mp\ddc7 >Bone; 31 NN@[RZSM RAdd, DS Ol )y gg?g&&é?f Aés.tl? | 4pRU M), 823

car boxg/l ate as a dark red solid. suspensi on
(s,df N7 (5P-(Br-b7rT-BHRi t EYGiRBBY mdl W)) h97dBi(ne 1 H), 7.04 (d, J=3.4

ri P BE8 1R 0 4 3R o Do Fhe 47 6 A PReh e B SN 5 s,

DM@ F6 1519, Mg h 1Bhat i owus) 0F. ¢ E}Q?.@ndl%,q?gi?y é}%lé@nﬁ?&;zo.é; MS

5% w'w) and shafen under an atnmosphere o g
(APSTgn4 240 5MPaH) s AfitabrCalcchfor Chdligact, 64171 nHx 6,27 eNy@&02; Found:

fihLlte hr.o a pad of CELITE filter agent and
C’PPr}geg’egﬁbﬂﬁp%?%‘ons of MeCN: MeOH (1:1) until the

filtrate ran clear. The filtrate was concentrated

under reduced pressure to yield 37.1 g of N (3-am no-

7- bromoqui nol i n-4-yl ) hydriasamme i#®rt - butyl carboxyl ate
aSNQISB&%pﬁ&-'pQOpyI-7-(py1‘idin-3-yl)-1H—i1nidazo[4,5-c]quinoline-1,4-diamine
NH

2
N/ N
[~
N
HN
N j/
l/

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
suspension was treated with triethylamine (43.25 mL, 326.1 mmol), which dissolved most
of the material. A solution of zerz-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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15 Part C A solution of

N- ( 3- am no- 7- br onoqui nol i n-4-yl ) hydr azi ne tent-butyl
w@arobogoshat e (37.1 g, 105 mmol) in 315 nli of POT/USIVE4/006867

was treated with trinmethyl orthobutyrate (16.7 ni,

105 mmol ) and pyridi ne hydrochloride (0.12 g, 1.05

mol ). The reaction m xture 20 was heated to refl ux

wadReiewitia By A T e o2 Xi Idoqaﬁpand%ﬁtef g@o BaL)t Phe combined
reacti on m xture was cool ed to anbi en tenperat ure

aqugeys wapkes it era beck-exigeied Né@b@é@hdﬁ@mh)r &he gogbined grganic

rol 0y b T SR80, B e
umm'treduc(sd @Ebsﬁir}: tapidl .98 6ﬂN0(7ﬂ5r)JmoTﬁﬁlt1@E1ﬁﬁh6hﬁ—4Pﬁ§Hy'd@ﬁme
Mﬁ ? g over Na2SO4, filtered and concentrated
ferfr Rt oF @%@8%?@%@‘1}?@5‘?@ yield a brown foam 25 The
foam was purified by chromatography (Si02, 100:0
gradient to 95:5 CHC13: MeOH) to vyield 30.1 g of
Paft’B br ono- 2 propyl -1 Himdazo[ 4, 5-c] qui nol i n-1-yl)
I ht b lid. Part D
ggr f& g{%t ca(btﬁ@_g?_ romg -n&}trocll nohn—éﬁgr )hy gzilne tert—l%tyl carboxylate

4.0 g,bmrmn%i)nh@w Im1l, b¥ ddBioRAR (’M&jﬁi A Mh%fh&ﬁf&lOl was treated

tert-butyl °~ carbamate (30.1
witht atiiim o sarbpe §1.e 6, WA lllth(b]Cﬁ%l WI/“étahd wiodke1 8Bdet anmtmosphere of

hhg) CRREGn R A T2 h 8 Yo e Bt Wep BlSa toush  pad of
CHECTE Y520 derid @B firisedamie] Sottibiss (ﬁﬂ%é@N"M&@HF{@r 1§hﬁﬁlethé‘ Bftrate ran

concentrated under reduced pressure to yield br own

cleapy| The filigte wey qoawmteslums\emé@pqdrprqswem yisid 3@1 grof N'-(3-amino-
% sol ution

7- %%ﬁl%ﬁﬁﬂﬂﬂﬁ qaflﬂwa%m%qgra ‘Bl{l %a%goexy{léte f53Ja81 s '\'i‘@;r ity

solid collected around the stir bar. The water was

diluted with 200 nL of dichloronethane and the solid 5

broken apart. The material was triturated in the

bi p [e [ }

h, ?@szﬂl?cnld)g (ﬁt{rfg g/\aaﬁ‘}i ?(5 etkg%gqﬂélﬁ{ il/ gﬁ)@k&l‘dﬁlﬁ% GA}QP&&[ ca%’goxylate

(3bhgel Qaﬁsrnaloll) lgl?pﬂS hmIomﬁtoluenb ivds tré'ztted sithitdmens] oithabahtyrate (16.7

u e 17.6 f _7-hraono- 2-propyl -1 H
ml, ﬁwgg jaggn ByRdi i Bydrctlonids @é%&,qaoﬁm@ﬁ) E&lsmcgen pxture
wag Bedtad fo I%ﬂﬁ‘x %Hé&%ﬂ%hﬁ@spﬁére of mtro gen. After 4 h, the reaction mixture was
7-brono- 2-propyl -1 Hi mdazo| qu nol i h-T-am ne

coglgd tcear.gblenmnmemm ynd wnwﬂremd lufdeamducmﬂl presshm targiveAObrown

oily Ty ik RopRE Tha® Rt TESTRAM Visrweshed avith 4
NapC @4 er0@ MBS wWieat(e0D #0) dMPblne W0OM %[L)alTh%foFQa%Rgﬁdrﬁomwas dried

nitrogen. After 16 h, the reacti on 'was cool e

OVEIi2e ﬁlﬁr%m@m@twd@mdmmsemm ofisld 2 brhwoefpam.
ThO'FER? Wab phifi¥d ) hrBmBloBPn$Si0,, TP kladitBPto 95:5 CEHCL:MeOH) to

yield 30.1 g of (7-bromo-2-propyl-1H-imidazo[4,5-c]quinolin-1-y1) tert-butyl carbamate

P

as a light brown solid.

Part D

A suspension of (7-brom6-2—propy1—1H—imidazo[4,5-c]quinolin—1—y1) tert-butyl
carbamate (30.1 g, 74.3 mmol) in 25 mL of ethanol was treated with HCl 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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di ssolved in CHC13 (200 nL). The CHC13 sol uti on was

washed with saturated NaHCO3 solution (2 X 50 nl),
woi0e08(3%® ni) and brine (50 nlL). The organi ¢ POT/USN4/006867

was then dried over Na2SO4, filtered and concentrated

under reduced pressure to yield 18.4 g of N

(7-brono- 2-propyl -1 Hi m dazo[ 4, 5-c] qui nolin-1-yl)isopr
coglg%i {tﬁ ;ﬂgﬁ@%ﬂfﬁeﬂ@eﬁﬁué ah @ REMMed Wilict RAMtedRetsufe B yield a brown

sofid.- FIBhQ:ﬁ%‘-dZV %rS@mﬁndpd-m HOdak of watr ctigpedl vigoreusly and treated with
OW Illhéﬁh oL u%ﬁpgﬂeg%—g%f tﬁﬁ ggllud g?]seﬁgéé m%wgfneso cnhected

arovnﬂrtmagm ban dTieOwhRel wiad didited S/8th'WAD &Il bmlbhloﬁiﬁetﬁﬁie%u% solid
was treated w th sodi um borohydride (2,32 g, 61.

wagbsekengpeit. Bhe materialyes riviatedn the biphasis mixéurg pw@mht After
I r
b8 1o B3k AL SO M fpugromn
sobdt Thegodid idditled smert vaouum Thgive @ A6td @f7-biotiidiL §rayas-1H-
ﬁt r.at ed nder r e%ﬁgﬁggpr essyre to renove the
n’f{%@ﬁg oﬁ:]qu}f‘ﬁgn RV A PY¥PEPihed bet ween 30
chlorof orm (150 nL) and 10% Na2CO3 sol ution (35 ni),

and the phases were separated. The organic portion
Paiids washed with anot her portion of 10% Na2CO3 sol ution

bor ¢ SipepalS T SRyBr b S b sgdinclg G U s

572084030 388 nftCIY 44SRARAILAEB InT. 3R g1a61<an5&ﬁt: a8 FhsHRERE with

reduced pressure to yield a brown foam The foam was

2, 55timethosgpropgne (ool o 3 Spmply Fheaeactipn snigh Yapb@ied to 100° C
3
unfbi Ebegh et b fon e 18 2 £ Bleri s cqolsd 1 arhietyy

teﬂlmatnﬁe amel canchimiatetlamd&qledﬁbed rddauirt tyiBlEOPbreknnall. The oil was
(i &g 2prop -1 H i m dazo[ 4, 5-c] qui nolin-1-

dl%?Pl)VP By %}al @HY F-)( hwféc s@utoryas \)vash«?dmﬁl gaturgted NaHCO;

sofﬁﬁbﬁ’g o%%ré)rﬁlﬂ'? %va%rftg@ %\Ié ndg 'E)Bﬁ? ES 0%%1%2 s'glg Chifsatd Bft}on%a "hen

In an ter UIOI’]

dl’lled e‘a«tréﬁhzﬂﬂh rﬁltelm’l:’«ﬁl@ doBc@Brated lﬁaer&ed‘ilmkl,pn?sZ%eITa&)elcaD&M g of N-
dto oanbl t enper at ure.

TR b e R LD DR Gt s  redorown
fogwnversion to the 5-N-oxide inter medl ate. The

reaction mxture was again cooled in an ice water

bath. The reaction mxture was treated wi th anmoni um
P )ﬁdrom de solution (50 nL, 30% and stirred

vigorously. The m xture was treated

Wi t psdietidhesTes-ar-britd- ZQJﬂéﬁﬂilﬁﬁln(laaz%ﬂ §.c]gAnATTP! )

and al | owed to come to anbient tenperature. After 30
yDisortopy hdencaminei (b 4ga 83 dimmeoR dn WHQ mLie nsdhariol whas mpai ynder an

d.. T
trg{v@akghgéljg %\%A H{ﬁ%%@l\?\gﬁ% ¢ o(lgcgfﬂ%%ee B’r e a%](l.7 gﬂﬁ%lﬁuﬁf A Way 88@%& with
sodiaFOfohykliile €2.82 gadd3 amnsIpotd: 30 efinU MHS kedcB6M 68 Gure was allowed

to slowly come to ambient temperature. After 1.5 h, the reaction was quenched by the

addition of 25 mL of saturated NH4C]1 solution. The reaction mixture was concentrated
under reduced pressure to remove the methanol. The residue was partitioned between
chloroform (150 mL) and 10% NayCOj3 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 brine (35 mL). The organic portion was dried over Na,SO,, filtered
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pressure to yield a light brown solid. The solid was
purified by chromatography (Si 02, 95:5 CHC13: MeOH)
w4888 recrystal l i zed fromacetonitrile to PCUES2005®6867
g of 7-brono- '
N1-i sopropyl -2-propyl -1 Him dazo[ 4, 5-c] qui nol i ne-1, 4-d
iam ne as off white crystals. 20 np 226-228 C, 1H NI A
anﬂ E%G%Eted Eﬁ\@@ré’c@ce@p&s&ﬂe {djylelﬁ‘a b‘%mzn Tgam 1Tﬁ9 foa&l\zf%_ﬁ purified

bye;hbgna(t@gragtw Cslez,raz 3 @Hféus MeOHcgrech¢ntZo 9|;1) t@gﬁ@ 163, g6 N-(7-

brérH&-Zé) g%yl 1%% %ﬁ%fd[?%ﬁ%%ﬂ?—%gbéﬁp@g&@%%é @%ar%é@n g)qld

146.3, 132.5, 127.8, 124.2, 123.5, 123.1, 119.7,
114.0, 79.5, b51.4, 28.2, 21.1, 20.6, 14.3: M5 (APCl)
Pai(i; 362, 364 (M+ H)+ Anal. Calcd for 25

Founa e g GSTSim e pomfe higal it

yl)sa@pmpykirmne (%10 g, 26.2 mmol) in 200 mL of chloroform was placed under an
prapyl -1 H-i m dazo[ 4, 5-c] qui nol i

atrﬂ%s_p&grg%f gnfg]ﬁseﬁ glrl(? ggq}@gF % anzce;graq%léqtyl i’he g@uﬁw_n wes treated with
M@PBAC{B QB%‘ 288SnhbE @??%é&c)l | And bk El f%e%&%lg% ORI tfa Lp%?ent

aci d ropane di o c ester
temmat)lre ‘ﬁw&rﬂdad%mddﬂ’h@ endicdat complétb asxkvenBSn potthg 6(-:1N—ox1de
d th nit Th,
int@ARRE Thd Fepi iR i SR GOSIPY i e RGBT gaction
mikfre Vadddatedlith anﬁﬁﬂlhlﬁﬁhﬁ%kﬂ’é abRitibrt (]ﬁﬁmﬂtzo@% stirred
110 WD 2004/ 080398 PCT/ US2004/ 00686
vigogpusty. obhei ixie stey treigd @nm(mtqmpemh’@nplmhﬂma(ﬁam g, 27.5 mmol)
head- s
and fSRelto el bl neTE) A dcH30 Boih Vo RRRHoR R AR Ginfted with

50 mIt obgeter, @3K}he pﬂa@esrveae Eépﬁhtwsl‘ﬁlﬁﬁrgﬁﬁc bortibAQds-waAhEPHith

;J @&'S reactiqn was cool ed to anbient tenperature
WaEﬁ‘i& A S Bldnind s NeetDspfiliersd ped eenophiztted ander reduced

pre*ggl&wfb y%eid' i hT'Bf‘ovél Sl dfhg%%&l%s? gﬁﬁ% @Pgﬁ;gar bt 2008 o,

bet ween wat er an
95 iSHéHCB @ﬁe@HD eut] thEh eccaypielives] foon bEohints texive acstzegcbﬁ/v-tnlbmo-

SR b e T A o S
1
o B O g 1.1

2.1dHhz, drid), Geadty € 8i702,1 195: lﬁitp?(QlQ?(d,L\AéﬂTW Igzld H), 6.73 (s 2 H), 3.53-
s ApRRE Y3b3h bhFe T SSaCRd anid bt S Bl 18, Pisedas v,
a4 0009 W OB s

51. Hizzsz,ﬂ)l 2866(1)48 MS(A(BUI) 21/2}'96612 (@gzlé@vi? Hg (é\ﬂhl tatda dfor |
zoBrN(z 05%%0@3 é?ﬂ“OELHI-G 637N 0lp.q% Found4C, 5. 059H'g 5 422NL—|)9.14.
3 57-3.49 (m 1 H), 2.92-2.87 (m 2 H), 15 1.94-1.82
(m 2 H, 1.06-1.01 (m 9 H); 13C NVR (75 Mz,
PaDMSO- d6) b 154. 8, 152 5, 148.6, 148.1, 145.4, 136.2,

135.4, 134.5, ;|7 124.5, 124.3, 123.9, 122.2,
119A65us11611&101,a of romo-N -isopropyl- 2—propyl-1H—1m1dazo[4 5—c]qu1n011ne-1 4-

diamine (1.00 g, 2.76 mmol) in 20 mL of 1-propanol was treated with pyridine-3-boronic

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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51.3, 28.2, 21.1, 20.6; M5 (APCl) in/z 361 (M+ H)+;

Anal . Calcd for C21H24N6: C, 69.97; H, 6.71; N,
wQ@320030803und: C, 69.78; H, 6.55; N, 23.51. 20PEREAP0€006867
20 7-Benzyl oxy- 2- et hoxynet hyl - Mi sopropyl - | Hi m dazo
[4,5-c] quinoline-1,4-diamne NH2 NN (r) H Part A

A mxture of triethyl orthoformate (92 ni, 0.55 nol)
mraéld2 &4 doldii

3 e e Pl 2 PR RR AT Al P e 9914
mrﬁolhuﬁg@net hQadeﬂlva@fmﬂ thel rqaotmsﬂéﬁk wasgokgediand batk-filled with

R Y] AR %A 0B BT b R ot

anfdedik %p%?atﬁi‘erh&iﬁ %§nd@il’crhféd uH@ér'?E(ﬁic@ﬂ gfbsélﬂg td ﬁ@fﬁt dhlgg};vg 3ol1d. The

tenperature bel ow 5 C. he reaction was t
solig wasdissolvediang pammz@@bbme@ 08 nﬁmiixmaﬂw OGRET chfopsform and

e 8, 78 kRURDs bER Ras SRR W PR e T2 33ty oTne
cothbided afgm&@me@ Gheezé wasedivatl BRA 15wl Hﬁé@éw}e? Na?s@, filtered
washed with cold ethanol (-400 nL) until the fi

anq\ﬁ%ncggqrgﬁcﬁ wader rgiugf:q pressure to yield a tan solid. The solid was punﬁed by

?%W)(@ﬁagk ’gr@lﬁ? %E@Mghﬁlcg%a% é{g{a ztgg)ﬁ‘é) %%todmt%)l(e {5 give
0. qdd\g:tsfr]\g)-ls@mpayl ZLptoMﬂ((ﬁﬁQhMIZyl) DYBR @b £5-E uﬁﬂehhsgoz;-

45 14, 2 Hts 1 (d, J= 14.2 Hz, 1H),
lafl}ﬂiewyhl’fechi@t dd, J— 8.1, 1.96 Hz, 1H), 6.91 (dd, J=

mf2thafs ity N?sﬂi@oro réliﬁz(ﬁms&-'a'%) '8 8199% (% 1 9%, 119, 626 57

B A mxture

(m52 H){ 819Erisyg Y ne&&(lﬂ Je g BEthy), 7-:4, @dd}g@%}tlg&% H),
an

7 PR 1 e 8 O TEDAC S0 20D, S 525 Adven i, Ceab Y o 2 ),

dot f
A0 U ot AR, °C R et BRI s
14&6;148d1 A5 40136. ZI,UIt36$4 IMSJIBli he4ad4.3,an3,91923 he119.6, 114.7,
reaction tegnf‘)perature was not aIIovved to fal |l bel ow 207

513, 261 FlohiZe M%(%B@Dtm/@ﬁﬂ e Hy'e Aoel. 6ialodefor €3:1FhMNed C, 69.97;
t712 e~h .l owed to cool to
%rz‘éfggtzgigﬁn%uglrﬁa Ué)%% cﬁfa?;tle fornmed, which was
isolated by filtration, washed wi th dlethyl et her
(1.7 L) and acetone (0.5 L), and dried in an oven to

provide 76.5 g of 7- Example 20
7-Benzyloxy—Z-ethoxymethyl—Nl-isopropyl-lH-imidazo[4,5-c]quinoline-1,4-diamine
12 o
N
[

(e ing

A mixture of triethyl orthoformate (92 mL, 0.55 mol) and 2,2-dimethyl-1,3-
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 (100.2 g, 0.5029 mol)

Part A

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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benzyl oxyqui nolin-4-o0l as a tan powder. 20 1H NMWMR

(300 MHz, DVMBO-d6) b 11.53 (s, 1H), 7.99 (dd, J= 7.4,
WQ2eb4M0R0398H), 7.79 (d, J = 7.4 Hz, 1H), 7.50-FCBRSI003/006867

5H), 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 m xture

of 7-benzyl oxyqui nolin-4-ol (71.47 g, 0.2844 nol) and
forgrR Mo laflowéd £ cdol BProdkn) teM@@raﬁﬁé‘taﬁQ sﬁl‘?edlg{%rfﬁfﬁ’c tThe reaction

V|gorous stlrrlgfj Nitric acid was
migugevgs eaddrsdodvér aad ﬁ@rpr@@cbwawoqulhyefsltrmm @nd washed with

t t enpe ure tween 121 C
coanéﬁ%gp'f'agmlg ? %‘% ﬁlﬁ tWagP?Ofo?]ﬁ%S e&CT i on was
BeatyloxWpheiyliddio [metion}-2,2-digigthyl- Qndlakdrﬁm?@-didihe((m 63 g) was

anbi ent tenperature. The resalti ng solid was isol ated

150&‘?6@@? ¥ fapgpoxdesnso ligashed wi t h water, and dried in an

benzy@oxW [ﬁ? %’?noll?\éllig f9%é§§9zg?§?n785ﬁl g Teb4-2 Hz, 1H),

7. 4191230 We) 7&@94/1@&6&9& BATA US&&MH@Q@@G(M JEE AR H@OIH 5.16 (s,
DMSQ-d6) S 12.77 (s, 1H), 9.12 (s, 1H), 817( d,
2H3c1€8§ 6H)3 Hz, 1H), 7.51-7.33 (m 5H), 7.21-7.17 (m
2H), 5.25 (s, 2H). Part D 5 A suspension of
7- benzyl oxy-3-nitroquinolin-4-ol (75.0 g, 253 mol),
PattB ch was nmde in a separate run, in 500 rrL of

N L 05 LSS M 3 BRSPS o
4,6001080 WOQ%Sg QX3 %ag hAEDOAVTHERME A RO ARl géwIﬁE) was

over . After 1 , the reaction m xture wa
heatod el € mdthemslidwihaided tua 8aski crmtalmngD@WTd&ERMtﬁeheat

til th had
ity ORI L AR gt LA 40 et s 30 st pifing e atdicion,
thd dehétioattb@Peratlif@wa®@hbtch10R@d € BIHYRH207°C. Followmﬁ the add1t10n the

di chl or onet hane ()500 m.), dried over Na2SO4 tered
reagHen gop slimed 3240 Grf@e@nerww@d thepradlowgd o eaplyd emifient . 7

gt KRR 0 SN T e i i
etlma(bawh@d £c3Bont (0.5 I@5éncmiﬁﬂd)mlaﬁ o¥&0toProitle 76.5 g of 7-

hIoro thane was treated with triethylamne (66.5
CH{Y 0@621"%1 4yol apgda pPWidsTon was pl aced under an
'HNIRSBOG AL DISDLAZ S 13718 (CONHob Radt SOV 8- YRYE 1) 7.79 (4,

e sdlution ‘utTon o
—745&02&) (7)60«%32%951&)300(@!11&),16@8@@%7% 74, 750z, 2125 593(d,J=
]2 in_ 350 ml of dichloronmethane over 1 h.

75’@550 HoA-204% 2Di rred and allowed to warmto 20 arrbl ent

tenperature. After 15 h, the reaction was diluted with

200 nmL of water and 250 ni of CHC1l3 and the phases
Pavtl? e separated. The organic portion was washed wth

wat e

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 stirting. 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. After 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
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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(200 m.), brine (200 nL), dried over Na2SO4, filtered

and concentrated under reduced pressure to yield an
wor@ageo3sol i d. The solid was recrystallized frpoT/US2004/006867

di chl oronethane to yield 53.5 g of

N- ( 7- benzyl oxy- 3-ni troqui nol i n-4-yl) hydrazi ne

tert-butyl carboxylate as 25 yellow crystals. Part F

1va%»wm(kl:;mo91/41L1?3>f131\/xso -dg) & 12.77 (s,.1H), 9.12 (s, IHP 817 (dd, J=6.3,3.3 Hz,
enzyl oxy- 3-ni troqui nol’i n-4-yT)h

1Hhe 51-6@6;@11, SHa,r’bbk-VIlé{t(m, CHD. 025 G, 214)3 73 nTmI) in 200
mL of nethanol and 200 nmL of acetonitrile was 30
treated with platinumon carbon (2.00 g, 0.51 nmol)
Pagmil shaken under an atnosphere of hydrogen (3.8 x 105
Pa). After 17 h, the mxture was filtered through a
pad Aofuspgmsjopof 7rb¢rlz§10xzt@emtroqmuolm-ﬁ@é 67 50 g2 58mEHoNE@hich was

L SRR 5B e b B R

atrnmnphere Ioédltftgén pThs sushensich W&ﬁﬂr@htécﬁwiﬂl Eﬁt)ds@florous oxychloride (27.8
razine

7-h I lin- 4-
S IS%rw%?)éxypr 54 oA R 1o s kdeoramines aaeeolal o 0 °C

d\ﬂﬁﬁ BERAIAG
an N3 -%am d é 9 Ibe rc]>£ i/ce g\)/(a;c/eéu |Tr1118 [mlxtuﬁe WF% %urrdcd un.tll the ice had melted. A

tary/ yatlowipregipitate arab oldcddeby( 2@uim diltrationd "Jil‘rmblnd Iwras aAbeolitd in

oot TSN B8 B ol RIS tuced
préskuir8 tyieRM e g@%@ -BenPHox R 33h10kdB itro- tﬁiy:iﬁ‘qo {Eéléneo  solid.

then treated dropwi se wi'th et hoxyace ori de
g, 85.6 mmol). After 2 h, the reaction was
centrated under reduced pressure to give a brown 10
| The oil was dissolved in 200 nL of 1-butanol and

trea adutvdrt oF 1oy biutlil BB e (339 %J@rswﬁhé Ra150 4P A5 9.
1.0 mol ). The m xture was he d to 135 C under an

dl‘%i‘l%%@ﬁ‘lhéﬁ%wéﬁf tregted wifh tictiaylamine66 .4 mi.H@2mamob)i dhe solution was
la%d(ﬁl'rﬁe? ahd gﬁ!ag%f hﬁrc?%g;g 8§ péooléc? IRE Zé %g %gt%b I:[‘Wolutlon was

concentrate rre ressure

treatied wifhreesobitlonvafsy -lﬁbr@?l@ky-ﬂcbhﬂdio%ﬂtrﬁi]mﬁéhﬁﬁlf? g’iQQS mmol) in
&g}sigefd %t h sat urated NaHCO3 sol ution (75
35Qater! digmorometiang oyes hia hsreachon Wh%stmegl@mi@ lwpql tcbwarm to
€ rated
o B S 0105 1R LA AU BT 8 25
mIToeCHCl; andshpphdsts werelyparhiednThe gn’gamb)po(tﬁinﬁﬂas Washed with water

CARERpHEE S P et o367 M08y Bl fonesipiedimdgaeginced
pre&aird HER] a’iﬁor@ﬁ’geosroﬁﬂg Tho QMW ad Rt el %ol Hchloromethane to

suspensi on of

yieldr5h 8 gof NGk Y-benesiowyx3-nistaqyinolint-yi) alzazing, /Bt djutydicariok plate as

yellléw 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
treated with platinum on carbon (2.00 g, 0.51 mmol) 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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yl)tert-butyl carbamate (14.4 g, 32.1 mmol) in 100 nL

of ethanol was treated with HOJ in ethanol (38 niL,
waee4oeshs 4.3 M. The m xture was heated to 1BOT/0S2004/006867

under an 25 atnosphere of nitrogen. After 2 h, the

reaction m xture was cooled to anbient tenperature at

whi ch point a solid precipitated from solution. The

conBeifrateunis reliubed prbssué toyididQ 8Iml odf Ml(sialﬁﬁhoﬂtﬁ&kylaﬂyhumolm-
the solid was triturated for 15 mn. The solid was

4-yhihyiiaging derprhutyheurbexylete 8 arsdserangssolidshed with several

portions of diethyl ether. The solid was dried under

vacuum for 2 h. The dry solid was suspended in 150 nL
PadiG water 30 and treated with 50% NaCH sol ution unti |

the pH of the |l id.was 12. A bro S0

or o4 isRealon Of M G SRR BB e dstinert
carbbifike (296 g577.8 oy B 240 ﬁln%f%@l HidhlofHeBRak Rl g1aEQ@under an

| ayers mere then separated. Thé aqueous portion was
atreosphere pEditiegeth Thelmabctum&mmﬁ%ﬂg@emrdmiﬁam9 006287

i F o et Pl e B0 bt P PSR SR o 856
mlﬁdlﬂbe It ﬁﬁ%dzg ? e g@ﬁﬁ@ﬂ%@&&f&eﬁw&&f uiREHEBEe PRSI B dite a brown

011th1@z<§11 Wﬁgzdlzs@*fqddaaﬁ%tnhly pf | -bmianelcagd dfeated V@}mmrrﬁ@mmmn-

oSSR 625 1 WnbRbt et pas R IR ol ok am.
atmePhéie of ﬁﬁro%én JA ftdP2@h "B kdactidh @bt viRis c%GI%H ey hﬁlbiehte

was treated with 2, 2-di net hoxypropane (12.2
ternpppstyrened codcamtratssl ugd@rd‘pduceé@éqsme segisie anewn eréc ffh@ nll was

dlsga)l%djirnel W"’}%,t'ag ;@I—@ %ﬁ)d Yv%s%ecri gg sa rat\s\glg]aa%l?af ﬁlttlgn?’% mL),

waaemquemm) 304 benpErsahly. eTie 6 gede p@:mlbﬁ atae GhdnnHRyd oveeNeSD,,
pressure to yield a brown oil. The oil was dissol ved

filipFe Ao cpmcep e EndeT ARNCRABFFERITaI V8 AR preRsebrane} ks The oil was

b

P OBty Ty, T HCh Ble Pt g SRSy
ethokymethplel Hanidaze i, Hemiicdinelx yl)aatmitylenbanasheschnvarhdpe/brown

brine (50 nmL), dried over Na2SO4, filtered and
fof%yncent rat ed under reduced pressure to yield 7.69 g of

N-(7-benzyl oxy-2 15

et hoxymet hyl -1 H i mi dazo[ 4, 5-c] qui nolin-1-yl)i sopropyli
Pagdheani ne as a brown solid. PartJ A solution of

N-(7 benznxél ox%/frg 1beet hﬁ%’é’ﬁ?‘ﬁ owng%y@ﬁ% %ﬂzﬁ%ﬁfﬂl 161'

yl)?é-rt—@ﬁtyr@&mm& (M85 gC10] 8nd1Pin0 06-mL 8@etﬁ&@o1$o&as tﬁtelaféa)vyi@ma in

treated wi th sodi um borohydride (1.

ethpuel (38 G160 mnel, Adad). Bhe maguralwas\b@@teg@ 500 yndsoe

I Al 18 the reaction

o R o R &R 7By me vdsop Bt BTGk P aRiR
terngongtar at athich poigher sdlﬁdﬂé‘c&pitat@f a8 goRtibe. The hﬂxtard\ﬂﬁb diluted

solid residue. The solid was dissolved in 100 nlL of
with k8PqnL; f disthyl 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
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 aqueous portion was extracted with
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nmL of saturated K2CO03 solution then separated. The

organi c portion was washed with 25 water (25 niL),
wWheinos32 nl), dried over Na2SO4, filtered anBCT/US2004/006867

concentrated to yield a brown oil. The oil was

purified by chromatography (Si 02, 98:2 CHC13: MeOH) to

yield 6.63 g

cmtj}k ﬁ(ﬂx heozitl)Ox¥e 80&5&@& )bf@hméxula&s W d@zpkd méﬂpﬂrﬂié' (160 mL),

)i sopropylamne as a tan foam 30 Part
dng@ Pyt I{mS@a, filtered and concentrated under reduced pressure to y1e1d 6 91 8 of 7-

be&}ﬂlJX)p? ﬁiéggm&gﬂ Hﬁl)éa/agg 46%/-c]élu1 dazo 4 a,g%u' n
CHC13 was treated with MPCBA (6. 29 - 115 V\D

2(%04/ 080398 PCT/ US2004/ 006867 g, 25.5 mmol, 70% .
et er 3 h, HPLC and LC/ MB i ndi cat ed corrpl ete

onE AR e R A PG o T g 1-amin
(6.8ngp!A. 8 mrhylYiiro5d wé cfaketbnitiile (B0 tirhted 3GH)2, %\Eﬁ?ethb@@ﬁ@p&e (12.2
|

m]%%? Hon @%@ LW?E aglfa %cr@%? gc@o%ég ?elia;’luw FFge wassheated to 100
°Cagidechn a‘ﬁfnb%hef’esofﬁnﬁbébn LAGHYB 2 I HeGB1Bidn SRIRbEEE to amblent

conversion to the 4-amne. The'reaction m xture
terppgrafteechngjcohce@trated voflenvadwned praisutd toryiekhifa 1@H®313)1h riﬂre oil was

358358 B8R HS Ty R SRR oA 20

& ovater (BUMANUERHSomBiaEd AQRSudRhshct Mer hRklexB¥EAGIEBEH L (25
anvm th CHCl%m(ZS ran)[l he@%glrlrbl neg organi c }rgortl ons 2

mlge (lhe GaEbEsd O gamideyirets vBwe mesheddyittebrinp &P nNa)zl@dﬂd ove; N2,SO4,
t The
b S ERNSALEALET ol Sr L LGP 18 8N TR

etlﬁbdﬁﬁBthb/BﬂinMldnzg[Nﬁc]qﬁllﬂQLngl 9lbrsopropy11deneam1ne as a brown sohd
7-benzyl oxy- 2- et hoxynet hyl - N1-i sopropyl - | H i m dazo] 4,

-c]lquinoline-1,4- diamne as a light tan solid. np
pak34-196 C 1H NI\/R.(SOO MHz, DMSO-d6) S 8.47 (d, J= 8.9

Hz, 1 H, 7.50-7.48 (m 2 H), 7.43-7.38 (m 2 H),

7. 3% Sol@Pon(efiN-{7- b&nzy]?ox@@ étﬂexﬂﬁetﬁylﬁlﬂ‘ﬁmldhzcb‘ﬂ)ﬂfﬁ ﬁlqﬂﬁrohn-l-

Hz,
yl)&fprogygdien(egmly (iZ,)6% g 1% nergol%n ﬁ_g mlilotgrgetl\q@nol gvaﬂ):oolgd gzLO °C.
Th§ eélﬁtléﬂﬂ as %e&t'%d with]sédr(rﬁr bo}%hg & g%/sz 3 d? gr'nlcg)} %é} 104fin. The
rea,gggn was gmkgzvad to Eltmvly com’s To imbmﬁ@teﬁrpemﬂﬁe 8Afthr28 h;Lthe reactlon was
qué%%gc? Wﬁtézlé ml, g% d(%l soh;% n g%cc?qggplgtrarj;ﬁd?_un%q gpduced

prdsalre tb yikRra t%%bﬂ(? f‘é@:@lﬁe Che @ﬁldl@as (Hssoﬁfealn 1@0 nﬁ]of?dHCIg and 25
Found: C, 68. 15; H, 91; N,

mlyofsetugied @aC@@wlusgmﬁwn@qmeed "Elmmghmc Mrtlon was Washed with
water (25 mL), brine (25 mL), dried over Na SO, filtered and concentrated to yield a

brown oil. The oil was purified by chromatography (SiO,, 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.

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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4- Am no- 2- et hoxynet hyl - |

-i sopropyl am no-| Hi m dazo[ 4, 5-c]Jquinolin-7-0f NH2 H
WOROOMO08039N ( HO H Part A 5 A solution of PCT/US2004/006867

7- benzyl oxy- 2- et hoxynet hyl - NL-i sopropyl -1 H i m dazo[ 4,5

- cJquinoline-1,4-diamne (1.67 g, 4.12 mmol) in 25 nL

of toluene and 25 nL of nmethanol was treated with

g, P35 haplbiumoogn Aﬁté{(’g’ R, MPLA4nd LCOV&AndRRkd c%%l’ei’%é&ngreer%ﬁﬁ to the

. mxture was  shaken under an atnosphere of hydro
intergegiate 3065084y, The raactidremixturetveastiecnciréated widls corfdehtraedd

thr ad of .CELLTE fi r nt and rinsed with .
ol R RE BluuiShioding 209 TG B Yoot ot aphg sieed
vighasusBORBIENb-tellekbsIfeiei chIBEE @UME, BTV HmendIPwi )8 C ARer 45

white solid. Purification by chromatography (Si02,

mig, KC/Miliqagrat cosapietecenyar - thp4-@mpyine. gFlagiicaeiton mixturg was

R Sl T o ot L PLGHChy L sprwgiegy The orgaric potion was

W%geglc‘?ﬂz w%,walch(q ;\s/lblmﬁgi)l (B(Ymgb alﬁBwatlev\('ﬂgtzrﬁLﬁ OfhedconMined aqueous
y4 + *, a € . . .
POl Yei bt U iy BT (85 B Gp s pBinedorganic portions
e
tanssgllidt iThe salid wis pwifiedtyt ghirordato graplonéRi6),,(9624 QHGE:: MBI 0 give

s SR bRy S BB o 13 ag Sefobofie-14-
didiiBe s a ligtataabniir of uran (50 i), and 10% aqueous
sodi um %dlr oxide (35 nL). The reaction was stirred

mf H¥4-186 Fou s INMih €3 G0VIHahDYISE-dp)an8 4 éd, en®9dly, aife?.50-7.48

r C r.essur r esi dj ust t H
g T RS R I S b e BB b e Eeof e, -
9.0)2¢rREarHR % AUldl akq.5 fiRe /) 4 . trBd 64-

et hylfmace)tzat eud(ds Xx), and ﬂ?%ﬁb?ﬁ%’f%? gﬁ%i}@’ 4%ﬁ72 H), 3.64
3.5fn2634) 696309 PCIEHISIFDA1 00686/~ 6.1 Hz, 6 H); °C NMR (75 MHz,
DMSO-ds) 6 157.9, 152.6, 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) m/z 406 (M + H)*; Anal. Calcd

for C3H7N50,: C, 68.13; H, 6.71; N, 17.27; Found: C, 68.15; H, 6.91; N, 17.24.
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fracti ons were washed sequentially with water and
brine, dried over anhydrous magnesium sulfate,

wo pdoseswes and concentrated under reduced presBCT/ES1004/006867
provide 16.6 g of tert-butyl 3- hydroxypropyl carbamate
as a colorless oil containing sone residual ethyl
acetate. 5 Part B lodine (21.1 g, 83.1 mpl) was added
in three portions to a sqﬁg&%gazpf tri phenyl phosphi ne
(19.83 g, 75.6 mml ) and im dazole (5.15 g, 75.6 mmol)
| n Ao ghwrsmateyl Boopiopylanine | Hesidazp ys-clduinolin-7-ol
reddi sh-brown solution witfa white precipitate was
stirred until all of the ipdine had dissolved. A
solution of tert-butyl 3NFONF Ypr opyl car banat e
(13.25 g, 75.61 nmmol) inldi¢hl @roi nethane (150 ni) was

added over a period of ites, and the reaction

was stirred for 16 ho 2 E@t tenperature. The
reaction m xture was poured into saturated aqueous

Paiscquiumthiosulfate and stirred until solution becane
colorless. The organic | ayer was separated and washed
sequesdlitiod of Mbdrzyoal - ethetynadh Visis§Rep 1N H-imidazo[4,5-
thigsul fate, water, and brine; dried over 15 anhydrous

clovirpiisi Arfisminetled? &i4. Pemmel) mR4 nelo AE ioang ead 25 mafe pf methanol
1 i | 0 T i S
ARSI D0l SO AR e vos

sh@@n2@dertemeamesphetenfihydeogiea (R} xt10° Ra)p ah ferylel 1, alve @httion was
which slowy.c i.zes upon standing to afford

filtpgedzhrpu Faph of émﬁ @f%%&? Fessd Balfaebeacunl e e ran

cleap! ThRe ARt A coredht@ldUiddePrefficed pressure to Prov_ide a whitf iOIiSd'

4- am no- 2- et hoxynet hyl -1 -1 sopropyl am no-I'Him dazo
Purificitipm yothremFtogtaph (S 0,.03:1 CHIY:: (6ol 82 CRIQIQMeORINH,OH)

.N-di met hyl f .de was,pl.aced _under an at nobsphere
i 4 T B L L F B 2 e S maoa
imiddzd/3, De]qRinbHn-708TRk h-wHNel Blid S '{Mfd L 514 (g HLHE
lmrri iig[afr ee]\%/a}él trrleat ed vtnytl’?sf@gcrltl-wt?u yl I?S%%gmm IIIF

i odopr opyl carbamate (0.12 g, 0.35 mmol) and heated to
65 C. After 60 h, the realgt'og%zgi xture was cooled to
tre

anbi ent tenperature and tHEN d into 100 nL of ice

wat[8+(4- Arhine12-¢thstirh @Byl Nisapbothin® UFHENREZ0 ,S—E!'Igﬁinolinﬁ-
m xture was extracted with CHCL3 (5 X 25 ). e
conbi ned or gani ¢ eEyaeeryliveridbuidearttaagtted with brine
(50 m), dried over Na2SO4, filtgjed and concentrated
under reduced pressure to yield g t%an oil, 30

Chr omat ogr aphy (95:5 CHC13: (80:N8™3 b’g@}p OH: NHAOH)

-

[ 3- (4-am no- 2-ef hoxynet hyl -1 -i rop%am o-1 Himdazo
[ 4, 5-c] qui nol i ANT- Llo%x)/pr\ N ert{)}bﬁl car bamat e
as a light tan s<9idH LG MS™(APClI) mlz 473 (M+H) +.
- 1&[8 WD 2004/ 080398 PCT/ US2004/ 006867 Exanple 23
Part

A solution of di-tert-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, 87.2 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

sulfate. The mixture was extracted with ethyl acetate (3 x), and the combined organic
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[3 -(4-Am no- 2- et hoxynet hyl - | Him dazo [4, 5-c]

gui nol i n-1-yl am no) propyl ] norpholine-4- carboxam de
WORIBD4MB3E 0-, r'O HN, N.. 5 0 A solution of PCT/US2004/006867

N1- ( 3- am nopropyl)-2-et hoxynet hyl -1 H i m dazo[ 4, 5-c] qui

noline- 1,4-diamne (0.500 g, 1.59 mmmol) in 10 nL of

CH2Cl12 was treated with triethylamne (0.443 nL, 3.34

fraﬁﬁéﬂs)wét@ dREhiscahdRB I G4t vWrierink P8 rurfea%veloﬁh@qraug nfhgnesium
The reaction mxture was treated dropwi se With

suliétmfrlm an@ @mognfmgtpd wdes redyeed Presrmse iolproidg 36.6 0of tert-butyl 3-
nbj
o R o B B POk oo e

guenched w t h 10% Na2CO3 sol ution, diluted with CHC13

and the phases were separated. The organic portion
a%% washed with water and brine, dried over Na2SO4,

yi el e iop e PP RO B ok ahaRs B SGlfif o o,

m@mhqmmm smgcms bt B i) lagpl @ (. BN, 7505 ﬂmib)) igave

RS D GRSV o i 5 s e e
wak 3tifrdd ani1PoF 18 foak il QikolvEd. A solution of tert-butyl %

i m dazo[ 4, 5-c] qui nol i n-1-yl am no) propyl ] I nor p I ne-4-
h%wmsamﬁca@amgtea(l%vﬁﬁ 2e7%6] nmol)nm digigorb6ti@ne (HONRR) was added
ov%r Oa 19 jm_%if mu thsie rf"fgct n ﬂas(slthrreg f?':rblzlG hpug%at-ﬁ;@?esn(t m
tenlpdrﬁturef) "19? ré%otloﬂﬁnlzlﬁhﬁe Was pﬁlré;@S mic(ﬁsa@&afeﬁaaqgeoug Qodihm thlosulfate

t 3 - Sl
an¢ stg‘rqqzuntti splytiory bg@nl\'etw'l_c?ﬂesm Thergrganic H)yer waggeparam;l a(n;hwashed

se§1 E%?llyi\glézﬁé\% e%lgqu%ﬁl% hg%?lfé ,fg%t(ﬂ‘@ :amig]%l:l% ’dneg%’ver

an]iytﬁoﬁ migtesidm sLidRted filtdd; #d cbaberdratei3thdes reduckd dressure to a pale
li,@ﬂ; 66, 3, 65%631 50.2, 44.1, 38.3,28.5,15.4;
ye P}&P@y oilyyas pygi 1(3 colmphroggqtqgap}fydplutmg with 8§0:20

SR Sy s Ao
afﬂ?(dﬂlﬁusg©®Mrﬂbﬂ853-ioc5pmmlcarbam:swyﬂmmmai n
exenpl ary compounds, including some of those descri bed
above in the Exanples, have the follow ng Fornul a
Paftlcid) and the followng Rl, R2, and R3 substituents,

wherein each line of the table represents a specific
conpoighetion of 4-amino-2-ethoxymethyl-1-isopropylamino-1H-imidazo[4,5-

c]quinolin-7-o0l (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 tert-butyl 3-
iodopropylcarbamate (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 CHCI; (5 X 25
mL). The combined organic extracts were then washed with brine (50 mL), dried over
NaySO,, filtered and concentrated under reduced pressure to yield a tan oil.
Chromatography (95:5 CHCl5:(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] terz-butyl carbamate as a light tan solid. LC/MS (APCI) m/z 473 (M+H)",
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NHZ Nj N ~-RZ NHW 5R3I R I|-ldR Rz R3

i sopropyl hydrogen pyridin-3-yl isopropyl hydrogen
whewzpssesy | sopropyl hydrogen PCT/US2004/006867

2- met hanesul f onyl am noet hoxy i sopropyl hydrogen

3- met hanesul f onl am nopr opoxy isopropyl hydrogen

2-(pyridin-3-yl)ethyl isopropyl nethyl pyridin-3-yl

i sopropyl methyl benzyl oxy isopropyl nethyl

2- met hanesul f onyl am noet hoxy i sopropyl nethyl

3- et hanesul f onyl ami no r cBxgggple 2% opr opy! nefhyl 2-(

A3y bl cityad 1 kb Qa0
5T A B LB s pronstmaphotne 4
2- met hanesul f on | ami noet kahoxiug@pr opyl propyl

3- met hanesul f onyl am ng, rooxy isopropyl propyl 2-
idin-3- 1)ethyl isoprhﬁyl butyl pyridin-3 isopropyl
butyl benzyloxy isgp b

2-nethanesu|fony|an1Qp i sopropyl butyl

3- met hanesul f onyl af My r dbxy isgprqﬁiTObutyl 2-
idin-3- 1 ethyl ishpebpyHN2omet hsxydthyl pyridin-3-yl
i sopropyl 2-methox ethyl benzyl oxyli sopropyl

2- met hoxyet hyl 2-nethanesu|fony|aﬁ?noethoxy I sopropyl
2- met hoxyet hyl 3-net hanesul f onyl am nopr opoxy

| s oY et onofPLBOANIBbHbbyB-2-dtidfmithy}- 185 idazo[ 4, 5-c]quinoline-
1,4-diamine (0.500 g, 1.59 mmol) in 10 mL of CH,Cl, was treated with triethylamine

(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
mmol) and allowed to slowly come to ambient temperature. After 60 h, the reaction
mixture was quenched with 10% Na;CO; solution, diluted with CHCl; and the phases
were separated. The organic portion was washed with water and brine, dried over Na;SOy,
filtered and concentrated under reduced pressure to yield a light yellow solid.
Chromatography (SiO,, 9:1 CHCl3:(80:18:2 CHCl5:MeOH:NH,;OH) gradient to 1:1) gave
a glassy solid. The solid was triturated with diethyl ether and filtered to give 0.046 g of
[3-(4-amino-2-ethoxymethyl-1H-imidazo[4,5-c]quinolin-1-ylamino)propyljmorpholine-4-
carboxamide as a white solid.

mp 158160 °C; "H NMR (300 MHz, DMSO-dg) 8 8.44 (d, /=79 Hz, 1 H),7.58 (4, /=
8.1 Hz, 1 H), 7.46-7.41 (m, 1 H), 7.26-7.21 (m, 1 H), 6.96 (t, /= 5.5 Hz, 1 H), 6.60 (s, 2
H), 6.53 (t,J=5.1 Hz,ll H), 4.75 (s, 2 H), 3.61 (q, J= 7.0 Hz, 2 H), 3.50 (t, J= 4.7 Hz, 4
H), 3.22-3.15 (m, 8 H), 1.72 (p, J= 6.9 Hz, 2 H), 1.17 (t,J=7.0 Hz, 3 H); °C NMR (75
MHz, DMSO-dy) 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) m/z 428 (M + H)"; Anal. Calcd
for Cy1Hp9N703: C, 59.00; H, 6.84; N, 22.93; Found: C, 58.76; H, 7.04; N, 22.82.
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i sopropyl ethoxynethyl pyridin-3-yl isopropyl

et hoxynet hyl ben | ox isopropyl ethox eth
wQ20mbsmpesul f onyl am noet hoxy i sopropyl et hoxP@r/iiS1004/006867

3- met hanesul f onyl ami nopropoNy isopropyl ethoxynet hyl

2-(pyridin-3-yl)ethyl benzyl hydrogen idin-3-yl

benzyl hydrogen ben | ox benzyl hydrogen
ExémpRiyasepbhd@ny! am noet hoxy - 120 WO 2004/080398

PCT/USZOO / 006867 benzyl hydrogen

3- méeHamexamply Fempovsgds.dpadnding seme pf tlhy@descnbﬁd above in the

Exé‘rg %{Ha% {ﬂ'h f{oﬁg‘)v?n %&EP&]&%%Q@@@ m}f&é&ﬁg k I%, Xnd Rs

su&tlmhtsawhsmirf @il liasbNihe tdtdx yeprdaete ¥ |siaé'ﬂi’ﬁé"b’dmpound
3- net hanesul fonyl ami no ro ox¥ benzyl nethyl

2-(pyridin-3-yl)ethyl benzy propyl pyridin-3-yl
benzyl pro yl benzyl oxy bgpazy ro vyl

2- nethanesulfonylan1noethcky b , propyl

3- et hanesul fon lanmino rg o Mbenzyl pro yl 2-
yridin-3-yl ethyl benzy . 1iﬂﬂyr|d|n-3-yl benzyl
butyl benzyl oxy benzB§ butyl R,

2- met hanesul f onyl am noet hox benzyl butyl

3- met hanesul f onyl ami nopr opok}d benzyl ‘butyl
2-(yridin-3-yl ethyl benzyl 2-nmethox eth | din-3- |
benzyl 2-nethoxyethyl benzyl oxy benzyl 2-nmethox eth |

R: net hanesul fon | am ngeRshox  benzyl R2- net hoxyet hyl
Boprepfianesul f onyl am nopiydpgey  benzydridin-81 hoxyet hyl
Bofrppyli di n- 3-yl) et hyl |dsd&ygén et hox | Bédaylbxy pyri di n- 3-ylI
isopropyl hydrogen 2-methanesulfonylaminoethoxy
isopropyl hydrogen 3-methanesulfonylaminopropoxy
isopropyl hydrogen 2-(pyridin-3-yl)ethyl

isopropyl methyl pyridin-3-yl

isopropyl methyl benzyloxy

isopropyl methyl 2-methanesulfonylaminoethoxy
isopropyl methyl 3-methanesulfonylaminopropoxy
isopropyl methyl 2-(pyridin-3-yl)ethyl

isopropyl propyl pyridin-3-yl

isopropyl propyl benzyloxy

isopropyl propyl 2-methanesulfonylaminoethoxy
isopropyl propyl 3-methanesulfonylaminopropoxy
isopropyl propyl 2-(pyridin-3-yl)ethyl

isopropyl butyl pyridin-3-yl

isopropyl butyl benzyloxy

isopropyl butyl 2-methanesulfonylaminoethoxy
isopropyl butyl 3-methanesulfonylaminopropoxy
isopropyl butyl 2-(pyridin-3-yl)ethyl

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-yl)ethyl

isopropyl ethoxymethyl pyridin-3-yl

isopropyl ethoxymethyl benzyloxy

isopropyl ethoxymethyl 2-methanesulfonylaminoethoxy
isopropyl ethoxymethyl 3-methanesulfonylaminopropoxy
isopropyl ethoxymethyl 2-(pyridin-3-yl)ethyl

benzyl hydrogen pyridin-3-yl

benzyl hydrogen benzyloxy

benzyl hydrogen 2-methanesulfonylaminoethoxy
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benzyl et hoxynet hyl
2- et hanesul fon | am no

2-(pyridin-3-yl)ethyl

benzyl oxy benzyl

et hox benzyl

w@200osmoesul f onyl am nopr opoxy benzyl
3-hen 1 phenyl propyl

ethox ieth |
et hoxynet hyl
et hoxyneeTrys2004/006867
hydr ogen

_pyridin-3-yl 3- hen 1 ro yl hydrogen benzyl oxy 3-
phenyl propyl hydrogen 2- nethanesulfopyla|nlnoethoxy
BenAENYT T OPYT NydT 0G€My,3rdglt Nanes ki R 17 RRsYopoxy
.Bé&?ln J. IrO I nyGrOgen Ahyu% n- dl- I 9[( lldlﬁj-s-}’jgtﬁfyll To
[nyl pyrl dim=3- y| m&hyl l(:‘llyl 0] %ldlﬁlgLyﬂ
Vi OXY =hem 1t TUt M&hﬂyl 2=1et HaTGRRy T om
el fToet ”UX,LJ' ”U”y' ' ethyl "1 | 2-methangsulfonylaminosthoxy
fﬂﬁl" hranmesu l:. :IYLCIIII o T:n&{ﬁyuu o: :c”3i—1'1“1,é,tﬁj CSE?WXI inGpropoxy
STt eth S henyl by o bRt
- k2 Rdindoly P
o | e Y
'!Z-n thqnﬁquﬁglwﬁlmlnoe]oxy

|| 3¢ thaneswfonylaminopropoxy
Z{PYr}dHIl-:”'B{DFthl

3 1¥¥r3VM1 hutvl
4931126’]“ din-3-yl)ethyl 3tb¥dny| ro y bs’ﬂzﬁ]@f{hnxvet hyl
DA din-3-yl ~ 3-hen 1] 9wl ~ 2. net hdR-Testhanpsulfepylargoedioxy
ﬁmw] ro yl 2-net hoxyej byl 3-methanesulfonylaminopropoxy
Penggh hanesul f onyl ami noeddxy - 121 2-(Dided4DeBE398
ParyUS2004/ 006867 3- ph2methprystyl 2 ppmidindxyet hyl

denmek hanesul f onyl am nop?-optheyyeth3l  héengdyloxp vy

et hoxyet hyl 2- (pyr i (d2-meBoxslethgt hy R-rdethdnesuifbiprapiydethoxy
btirgkynmet hyl pyri di n- 3F 3Hnethdxyettghy || 3afetyhesiltbopathivégiydoxy
berxzly| oxy 2-methoxyethyl | 2-(pyridin-3-yl)ethyl

benzyl ethoxymethyl pyridin-3-yl

benzyl ethoxymethyl benzyloxy

benzyl ethoxymethyl 2-methanesulfonylaminoethoxy
benzyl ethoxymethyl 3-methanesulfonylaminopropoxy
benzyl ethoxymethyl 2-(pyridin-3-yl)ethyl
3-phenylpropyl hydrogen pyridin-3-yl

3-phenylpropyl hydrogen benzyloxy

3-phenylpropyl hydrogen 2-methanesulfonylaminoethoxy
3-phenylpropyl hydrogen 3-methanesulfonylaminopropoxy
3-phenylpropyl hydrogen 2-(pyridin-3-yDethyl
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-ylethyl
3-phenylpropyl propyl pyridin-3-yl

3-phenylpropyl propyl benzyloxy

3-phenylpropyl propyl 2-methanesulfonylaminoethoxy
3-phenylpropyl propyl 3-methanesulfonylaminopropoxy
3-phenylpropyl propyl 2-(pyridin-3-yl)ethyl
3-phenylpropyl butyl pyridin-3-yl

3-phenylpropyl 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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w@tdvaxyuses hyl 3- met hanesul f onyl am nopropoxy  PCT/US2004/006867
3- phenyl propyl ethoxymet hyl 2-(pyridin-3-yl)ethyl
3-[3-(2-propyl )ureido] ropyl hydrogen pyridin-3-YIl
3-[3 - 2- ro yl ureido ro yl hydrogen benzyl oxy 3-[3
3{pBenylpopsd ) Ur ei do 10 Y2 R¥ib:888% | 3-methanesulfonylaminopropoxy
3-pReylipsigs ul TonyT am NoeifemYxyetdyl 31 24pyridth-dy By 00 70
B-pBYERERN 3- et NanesSul diy a0 | Byfi#n-331[S-(2- 10
Tondihhiig] 7O VI VA QOmeiT O Todubn YL S S
3phEMIptopyl €1 00 TO T TRV ol UT 1 Snefanesafonylanthoctidxy
S phtllygr QR 7O YT et yTT ety B-Pietifanesulfonylaminopropoxy

BRRAIEA 0T TOPY! TR methy] [ 2 (pyridin3-yDethyl,
_I__ldL T TOX o- [O d__UJ.UICI\Junu
§T3u AN ﬁ,ﬁ{ﬁl? ?‘.@?ﬁ:ulf%. B 0 RO—6 m,'\pné A3 2 ro
13- 2-prbbylitreidolpropy " Bydrogen, T | Bengyloxy = Ve
232 A opyluréidp ﬂr?%y] 1 ry h}_fﬁrjog ;If din L7~ n{etﬂagesul’f@yragﬁmoethoxy
5’I3 e prqpil ufeidolprapyl” | Hydroggn. oo\ oL @-nzsthaﬁesulfony.larmuwpmpoxy
¢ ReIdalerapyl o7 JIPHIORRL Ul F on | PARRIEE HRgthy]
i -g;epy iul?eldn]p gﬂﬁyj do] rp@\{ffﬁ | proy pyndl;l-3-y1
[3:62-pro FYUMIPE i nd Bghdyy 3.7 gbemavloxy v reido
o das{A-prapyl Ruaidodprppyl; 4 . metlyd” oy )~ R2-mpthapesulfonylentinqsthany
P {2-prapy)fureidpdoropyl. 3 \Jymethylr 3~ 5. | papeffianesplépnylpminppyipoxy

UA-perrpudidalgromyl 3 [ methyln 1 of AdpymidiniyDdsly |
3-3rtd-prapviinidaipromili nodmensy  3-[3 | pwridind vl ) urei do ro
A3 {Aprgpylweidalprapids ul flamenyhni nopr opbengylogy [ 3- 2-pro 1

| Bl & 2propydureidalpropyl 2- (yirriretiyh- 3- y| ) ef PyetiBresBiforddantioethoxy
Bl & Zpropxd)ukeidolprepiox dtptogyl pyr i di ny 3-methanGulfd@hyladnindpBopoxy
A3 -(propid Juraidminrbpy2 - met|hwogwet hy| ben2yhyeidin-ByDéhyl2- 10
3-[3eprdpgylucecido]@opgdt hoX tatyh 1 pyridin-3-yl
2{t-prapypididodprbgll ni ndetuboxy  3-[ 3| ben2ylokyo YT ) Ur ei dO]
Bg3-yA-prdpytpididviesy | 3-bwel hanesul T bpyleaihR0RRRKNoethoxy
3-[3-B-progylyukddolpropy@l do il 2- Met NOK3eekhahesdifody#nBachropdxy
8 (d-prdpylftreidofpropy® YT )|WuBi dO] T 0 Y| 2 @5 ary3Tendih
BY3-(HprBpydydidolstopy? - (4-2-mBhdyEMYE! OBy dh Y41,

ST N OB WdiadEBEN | OXY Z3methkyethyl | PbenzilbE) 00 T 0 |

S NOXpBhMuteido]fFEE12NC T WL ORY SR TTOES ﬂ%ﬁﬁénegul'fén‘gilanﬁnoe‘ch‘dxy
Y- Gb A ur i@ bR TOXWATEL; dlyethyl | 3-methanesulfonylaminopropoxy
ST AR R d AT 1] M- BBHEN ethyl, f DZ-IpﬁiHiﬂ-ﬁyl‘i'étH;s}lc' o
8932 Srbp\rFddfprbpyt ™ T JTethoRymethyit | pyridin-3-y1

3-[3-(2-propyl)ureido]propyl ethoxymethyl benzyloxy
3-[3-(2-propyl)ureido]propyl ethoxymethyl 2-methanesulfonylaminoethoxy
3-[3-(2-propyl)ureido]propyl ethoxymethyl 3-methanesulfonylaminopropoxy
3-[3-(2-propyl)ureido]propyl ethoxymethyl 2-(pyridin-3-yDethyl
3-methanesulfonylaminopropyl hydrogen pyridin-3-yl
3-methanesulfonylaminopropyl hydrogen benzyloxy
3-methanesulfonylaminopropyl hydrogen 2-methanesulfonylaminoethoxy
3-methanesulfonylaminopropyl hydrogen 3-methanesulfonylaminopropoxy
3-methanesulfonylaminopropyl hydrogen 2-(pyridin-3-yDethyl
3-methanesulfonylaminopropyl methyl pyridin-3-yl
3-methanesulfonylaminopropyl methyl benzyloxy
3-methanesulfonylaminopropyl methyl 2-methanesulfonylaminoethoxy
3-methanesulfonylaminopropyl methyl 3-methanesulfonylaminopropoxy
3-methanesulfonylaminopropyl methyl 2-(pyridin-3-yl)ethyl
3-methanesulfonylaminopropyl propyl pyridin-3-yl
3-methanesulfonylaminopropyl propyl benzyloxy
3-methanesulfonylaminopropyl propyl 2-methanesulfonylaminoethoxy

-122 -



3- net hanesul fonyl am no ro vyl
3-net hanesul fon amno ro |
w@200iosmoesul f onyl am no ro vyl

hydr ogen yridi n- 3-yl
hydr ogen ben | ox

hydr ogen PCT/US2004/006867

2- met hanesul f onyl am noet hoxy 3-net hanesul f onyl am no

ro yl hydrogen 3-net hanesul f onyl am nopr opoxy
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$n)BifaHE ot idndhopraty] 'Y duldn’ ety S-mefhancSulfonylafinopropoxy
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gn??«ﬂ% Respttonlennonrany] o oo WRRGucthyl o Srmehanesfonylaniipnigpoxy
an gyyllamn&grq)pyl n Ei-matﬁ%{ gyl [ 2- (pyridin-3-yDethyl
g-methancsyionylanyingpronyd 1 o qfioxymethyl; | | gyridinl 3. y|
3 alampgpropy ngl sthoxymethyls v1 | Bengylonviyy
3- mﬁﬂ}angﬁﬁﬁqq}qlmmgrm n rﬁthqagymethyh <,| 2-methanesulfonylaminoethoxy
5mﬁﬁ?an@sﬁlfarmlmmnrm naesthesymethd. e{ Baredanesutonplamtiopmpoxy
dtiosymethyl no | Rdpyidin-3-yDethyl

3 nethanesulfonylan1nopropy|
I,di n

but yl

e eryRER [ plenuns i U85 Sen SRy 45 ﬁﬁ%ﬁ%xe e

Ex}s(lhplés Rke ﬂi%llWing*I&ﬁ*ﬁMia@

2- met hoxyet h

X or EbRidABESIWWiIRER, @RI RO T O

2- met hanesul f onyl am noet hoxy

su@n‘ﬁ@pﬁawbgrg}rf @ﬁﬁ liggphthetable isonatehddoxitleFernmula Ii or Ib to represent a
| fon lam no ro ox
Sper%bﬁg;(fJE@-bne#hoxyet hyl 2-(yridin-3-yl)ethyl

3- met hanesul f on
3- nmet hanesul f on
3- net hanesul fo
2- nret hanesul f
rol ethox et
3- met hanesul f
2-(yridin-3-yl

layino ro |

amypo ro vyl
Hlyl am RO VYl

IamthRro yl

}noetﬁoxy 3- neptH
Hr\[ret hanesul f o w
et hoxy

3- met hanesul f onyl am no

ethox etfyl idin-3- | _pyr
et hox tzh benzyl oxy
et hoxy'net

Ifoﬁ | am no

-tﬂﬁ?ro oxy

et hyl Certain exenpl ary conﬁounds

i ncl udi ng sone ofhthose descri bed abo in the
Exanpl es, Ve llll: fottowng—Fot |Rfl as—++—e+—+b) and
thefollovlnaf, atre—R2 -
ropyl hydrogen
isopropyl methyl
isopropyl propyl
isopropyl butyl
isopropyl 2-methoxyethyl
isopropyl ethoxymethyl
benzyl hydrogen
benzyl methyl
benzyl propyl
benzyl butyl
benzyl 2-methoxyethyl
benzyl ethoxymethyl
3-phenylpropyl hydrogen
3-phenylpropyl methyl
3-phenylpropyl propyl
3-phenylpropyl butyl
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HWR HN\ RL 1i lib Rl R2 isopropyl hydrogen

i sopropyl nmethyl isopropyl ro 1 isopropyl butyl
i sopropyl 2-nethoMethyl isopropyl ethoxyrnethyl
benzyl hydnomemipbgnzyl netnyl EhethbxfethyY! DE€] |
butyl benzyla/ibpAXYeT Nyl benZihogkReY¥ €th 1| 3-
henyl ro Y 13- AYRLRB S Hurdido BRIy 10 hydBehy!  3- ne nyl ro
1 propyl st QB}’dpyﬁlﬁ}eMb]p YT he@yVO 2004708P398
PCT/ U82004/3_ Q8B lopy PG VoobT gpy prspﬁet nuxyet I!y 3-
henyl ro y|3 ﬁr@l%ﬁ%yﬁ JM Joropyl o \ EHuy10 yI)UIEI 1pro vyl
hydrogen 337633 bropyhFelblpphl 00 | FmbtholFRuly ™

3-[3-(2-propyl)ureido]propyl ethoxymethyl
3-methanesulfonylaminopropyl hydrogen
3-methanesulfonylaminopropyl methyl

3-methanesulfonylaminopropyl propyl
3-methanesulfonylaminopropyl butyl
3-methanesulfonylaminopropyl 2-methoxyethyl
3-methanesulfonylaminopropyl ethoxymethyl

CYTOKINE INDUCTION IN HUMAN CELLS
Many compounds of the invention have been found to modulate cytokine

biosynthesis by inducing the production of interferon o and/or tumor necrosis 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 TNF,
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:

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
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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3- 3-(2- ropyl)ureido propyl propyl 3-[3 - 2- ro vyl

ureido] ro yl butyl 3-[3 -(2- ropyl)ureido propyl
wQ200bssy et hyl  3-[ 3-(2-propyl ) urei do] propyl PCT/US2004/006867

et hoxynmet hyl  3-net hanesul fon [am no ro yl hydrogen

3-net hanesul fon amno ro | nethyl 3-nethanesul fon

lamno ro 1 propyl 3-nethanesul fonylam no ro yl butyl
Cogmpoahdarepatatiben | amno ro | 2-nethox eth |

3- et hanesul fonyl ami no ro yl ethoxynet hyl CYTOKI NE

| NDUbT compoypdsiarpselutiized ivdingetbpspioxide (BMSMe The DMSO

' [.O ve bheen.found to ul a cytoki.pne 5
ool BHEM ROy CRERH e TG covberiin BF Fobb Radifin Prip gyure
weils.alibé compatimt aRa@hesils tdsedadEorehtfationt iHehds 300014 uM.
test ed us?ng t he nethog descri bed belomﬁﬁ%§§§$cular a
exanples include but are not limted to the conpounds
Inc@batier@npl es 1-18. An in vitro human bl ood cell system
I's used to assess cytokine induction. Activity 1is
bas &te evlutitve ofriestsonmpornd isatldédates0f avian thrrfikst welbEontaining RPMI

°°15§%fe§ﬁ§@3ﬂéﬁfiﬁf%ﬁ)i% i pecmattds erwells Lke MM esyasnbign isthen
ad®dd-to Me wiils 111d(&iteﬁ{ié gzgghﬁlé? BhhgiA |ﬂ¥%t]§gtll?§]&1:£)wpdﬁe%%g§/ ’tc‘o the

| m qui nrod and S-27 *, Journ ocyte

desigd raes-(39-9.Q14apv Bl final 0@ EntrBicmof RBNIC sBsmpsivats Dr 10°

.15 Wol | ood, from heal t hy . human dopors

ool By bk Bles g o0t Cue e HiRs FaiPeq AT ohen oubated
fortl8hie 94 hbefsi 4o PeI@In DSRedbrRIANYEd falossiRlkd.S (PBMC) are

separated from whole blood by density gradient

centrifugation using H STOPAQUE-1077. Blood is diluted
Sq&&éﬁgﬂ‘th Dul becco' s Phosphate Buffered Saline (DPBS)

or nk's Bal anced Salts Solution (HBSS). The PBMC

| ay Bolléwingohdubatiemitha pihtsvasd eshtti fiige® fori 10RnRERS 201000882 (~200

nd 20 resu pendeg at 4 x 106 cells/nl in RPM _
X R gipletdhe @ﬁeﬁqﬁ SYPERIPRS reneyed eth dstale padsipropylene pipet
; L . ] .
o LR oSt AR B R 2 0

cKi nso war e, Linc
untizanklysisUTheantdésre gnayred doraintevfotannie) b§ ERFOA a6® g teiner

necher GO 0B SCRIBE AP epar at 1 onr

Interferon (o)) 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. Results are expressed in
pg/mL.

Tumor necrosis factor (a) (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 International, Gaithersburg, MD. The immunoassay uses
a human TNF capture and detection antibody pair from Biosource International,

Camarillo, CA. Results are expressed in pg/mL.
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The conpounds are solubilized in dinmethyl sulfoxide
(DMSO). The DVMBSO concentration should not exceed a
wo pevalosesicent rati on of 1% for addition to thePCTNUB200€006867

wel I s. The conpounds are generally tested at
concentrations ranging from30-0.014 M 5 Incubation:

The solution of test conpound is added at 60 pMto the
first well cont i ?{mk argpserial 3 fold
dilutions are n’%ﬂléo{l%&?ﬁghv\%ﬁ Qi’tthEPBI\/CEsuspensl on

is Khéﬁm catpedndsoofithe invehticn may mpdelqtstaiytol«mhmbmwnthesm by

the test t to,.th
R o ot PO AoloT AT NFral e s B rgthod
def¥BlWEd Belswension is 2 x 106 cells/nL. The plates are

covered with sterile plastic lids, m xed gently and
t herhe rayBemagrophage cell ling Reay kit 15 used B7assess the @lity of

o5 AR SEPR0 Bp GH  Bn

Iipapoljz@f)éhahﬁm(LPQpO x g) at 4C. The cell-free culture

supernatant is renoved with a sterile polypropyl ene
pi pet and transferred to sterile polypropyl ene tubes.
%@’@Bﬁ‘&n L€ RL&tai ned at -30 to -70C wuntil anal ysis.
es are analyzed for interferon (a) by ELISA

BlwﬂjCélerqaammnfore(brlmses factor (a) by ELISA or | GEN

e S REELat iy Slaiiimntayerating e (tapromsd 1He cell

su%@hﬁéﬂﬂsﬂﬁé’uéh‘i td-8 kA blisNEL & KA QWMJM % éﬁ?ﬁbﬁﬁe séﬂutn (FBS).

rom PBL Bionedi cal Laboratories, Brunsw ck
Ceﬂiesysnensoa(bOOaxIp)rle addadl to196-wpa) fiat botlém'ﬁl;ﬂrdc tissmes clﬂtm;e plates

A5 o NS EOGRRL , r SBA R PSRt 21 10

celGawelli Thop 1a£éé\are°dnwcsaf@t @t ¥ hot3e PHbto 1RO REANENR 8 e bosBBund the
be det erm ned ORI GEN M Serjes | munoassay and rea

meghiing i replagsd mﬂs cal@alﬁvz%PMI mefupaENh B &Bfat i onal |

Gai t hersburg, MD. The i mmunoassay uses a human TNF

capture and detection antibody pair from Bi osource
Conmfoand Rtdparatibon 30 Camarill o, CA. Results are expressed

in pg/n. -125 WD 2004/ 080398 PCT/ US2004/ 006867

TNF-TRe cREpandsare solivbesdkin dapethylsutoxidg (EM%%LHH@ I3¥SO
coﬁ 1r%156ﬁe§htohﬂh Yo dU, %ﬁ? rﬁ‘;¥ﬁt%foﬂ%f kf"/o @ﬁgh Yo El% culture

Iting production o umor necr osi s actor a

We(ll'fNEompomﬂrdsrar@ testedcht 6gMnd RS @. ipapbhaeaccaride from Salmonella

typhimurium, Sigma-Aldrich) is diluted with colorless RPMI to the ECo concentration as

measured by a dose response assay.

Incubation

A solution of test compound (1pl) is added to each well. The plates are mixed on a
microtiter plate shaker for 1 minute énd then placed in an incubator. Twenty minutes later
the solution of LPS (1 pL, EC7 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°Cina 5

% carbon dioxide atmosphere.
TNF-0 Analysis
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descri bed bel ow. 5 The nouse macrophage cell |ine Raw
264.7 is used to assess the ability of conmpounds to

WO pdoitlos398 unor necrosis factor-a (TNF-a) produR€CT/082004/006867
upon stimulation by |ipopolysaccharide (LPS). Single
Concentration Assay: 10 Blood Cell Preparation for
Culture Raw cells (ATCC) are harvested by gentle

SCT BBNAGn2 Mk fbEUM6A MY Siderndlifit 1§ firhoveAUBREABIRY TRF-o
brought to 3 x 105 cells/nL in RPM with 10 % f et al

congenirgionge defemniinsthy ELIBA usisg epeoust SNEC 204t (fon Bissdued

6- | flat ttom.sterile tissue u e pl ates

toe Badotal e R 601 BETR®E piofesiod st Y- eRerdSsich upon
LPSistittiulation el iaédnsilie@dd LRIPSrdspondex 104 15 cells/wvell.

The plates are incubated for 3 hours. Prior to the

addition of test conpound the nediumis replaced with
Do§@k@é§oﬁ§éA§g mediumw th 3 % FBS. Conpound

Preparati on e conmpounds are solubilized in dinethyl
Blandll GadkPrdparebdsoy Culthee DMSO 20 concentrati on shoul d

not _exceed ppal .concentration of .1 % for additjaon
to FR¥ Els (AT ébpmhaae“@ghwﬁ scigRif WKk iBen gquntggLhe cell
suspBRidi-Hs BERRLY &AF £ 201 &fs/MiTOM BAVITRAG! 11024 HRYP @eﬂlé[léﬂtéﬂ%ion (250

i gma- Al drich) is diluted wth colorless RPM to
rLEs2ddedbiociSnwelh flathotom stemiledissued chljura ptidesd Costap @wsebridge, MA).

assay. 25 | ncubation kuti on_of test conmpound I
T B onf s G RRIBT I 3PecSe Bt TS s B ot oaed v’ howrs.
Prib ®rtbé hddioPbPte cofplsaid femekiih hiefladditwith ehloREAGES]

in an_incubator. Twenty mnutes |later the solution of
medpn with)3 %EB concentration - 10 ng/m) is added and

the plates are mxed for 1 minute on a shaker. The

pl ates are incubated for 18 to 24 hours at 37 Cin a 5
CofpobhdBrepavatich oxi de at nosphere. TNF-a Anal ysis -126 WO

2004/ 080398 PCT/ US2004/ 006867 _ Fol | ow g\ﬁ?t he
i nchBaFPBRCUNGS 2k solibaied e dimaethyd sulfeddeRIMSY) piThe DMSO

co&%ﬁﬁé’do&%@?ﬁl& o?t&kc??(% % %n %Iﬂo%éﬂtﬁﬁgn p% %%ﬁhgﬁﬁﬁ&% tfle culture

mouse T osource onal ,
welban@ompbunds @A) testRb suD103, Al £0.8xeSand 10 pMagLPS.. TNF- a

(iRl saee ﬁogyglﬁ Finay gd@@?@%@?é%{%@?@%%&éﬁcﬁ onglered, a

colorless RPMI to the EC7 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
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

Following the incubation the supernatant is removed with a pipet. TNF-a

concentration is determined by ELISA using a mouse TNF- o kit (from Biosource
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Bl ood Cell Preparation for Culture Raw cells (ATCC)
are harvested by gentle scraping and then counted. The
W@ edos/ossespensi on is brought to 4 x 105 cel | s/PLT/U82004/006867
RPM with 10 % FBS. Cell suspension (250 10 L) is
added to 48-well flat bottomsterile tissues culture-
pl ates (Costar, Canbridge, MA). The fina
IntGARGSHAL 'GHnk R0 T AGE Re&llis%releﬁf)résgéi g/t WAINF-o, ERfression upon
|'ates are incubated for ours rior to ﬁ
LPg@am«lla@ﬁn@ionteess@onsmmﬁmkﬁot’/h@smaum is repl aced with
colorless RPM nediumwith 3 % FBS. 15 Conpound
Preparati on The conpounds are solubilized in dimethyl
sul foxi de (DMSO . The DMSO concentration shoul d not
exceed a final concentration of 1% for addition to the

cul £he eompletq disclosyrgsd Hapspasenss, patsniedpcamentsomd iblications cited
vl oot il By sl osoe sl Ay,

inc@fpocaéd rVMSRE%Miﬁbaiiotnh mﬂlﬁ’dﬁatﬁﬁ@ tethis mtrembnasﬂl become

d e a | ncubation A
DR GO lgein (e A Subau oo g g e d6epd e of this
invéRtidn. I B B ﬁ§de@§t§od‘@h§ﬁﬂls 1H€ﬁnﬁomd$ﬁ&ﬁﬁtgﬁdedgb 8k 'ﬁnduly limited
shaker for 1 mnute and then aced 1n an I ncubato
by ﬁwaﬂugtraﬁw agmbodingkRty mi@vcampbs seztlfonttln hcremfanklﬁ’h“ﬂt(sﬁﬂoe)damples and

ncentrati d and | at es
em R RO P Ry e Op AP el o ROIRE sGRE b B PR
intérded kb EHmited oAl Byahe flalifddes fodh IRfeifral Blicvsd % car bon
di oxi de atnmosphere. TNF-a Analysis 30 Follow ng the

i ncubation the supernatant is renoved with a pipet.
TNF-a concentration is determ ned by ELISA using a
nmouse TNF- a kit (from Bi osource - 127 WO

2004/ 080398 PCT/ US2004/ 006867 | nternati onal,
Camarillo, CA). Results are expressed in pg/nL. TNF-a
expression upon LPS stinulation alone is considered a
100% response. 5 The conpl ete di scl osures of the
patents, patent docunents, and publications cited
herein are incorporated by reference in their entirety
as if each were individually incorporated. Various
nodi fications and alterations to this invention wll
becone apparent to those skilled in the art w thout
departing fromthe scope and spirit of this

invention. It should be understood that this invention
is not intended to be unduly limted 10 by the
illustrative enbodi nents and exanples set forth herein
and that such exanples and enbodi nents are presented
by way of exanple only with the scope of the invention
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intended to be limted only by the clains set forth
herein as follows. - 128 WD 2004/080398
w804/ 006867 WHAT |S CLAIMED |IS: 1. A chOpOsI0d4/006867
of the Formula (1): NHZ N \>R' NNN , \R ' (R..)
n R | 5 wherein: R' is selected fromthe group
consi sting of hydrogen and alkyl; R is selected from
WHA® 19'CQuneEmgssting of : -R4, -Y-R4, 10 - X-RS,
-X-N(R6)-Y-R 4, -X-C(R7)-N(R6)-R4, and -X-(r)-R4; or
I R+ AzseenpRund efjdeformwlat(h: t he nitrogen atom to which
they are bonded can join t 15 fornl a group sel ected
fromthe group consisting pf2 (CH). -NA-N CR7 -N
S22 (CH2)b " R8 and = RA™&X R4 is selected from
the group consisting of i, Ral kyl , al kenyl,
al kynyl, aryl, hetero a het erocycl yl wherein
t he al kyl, al kenyl, al ,/ék%£, het eroaryl, and
het er ocycl yl groups ca "$e ugsubltituted or
substituted by one or ne substituents 20
i ndependently sel ected fron1ﬁhe group consi sting of
al kyl , al koxy, hal oal kyl, hal oal koxy,
wherein:

R;'is selected from the group consisting of hydrogen and alkyl;
R; is selected from the group consisting of:
-Rq,
-Y-Ry,
-X-Rs,
-X-N(R¢)-Y-Ry,
-X-C(R7)-N(Rg)-R4, and
-X-O-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,),
_g/ \A —N—CR, —N— SO0,

NC(CH,), Cr/ ( R’

8
R , and

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,
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
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hal ogen, nitro, hydroxy, nercapto, cyano, carboxy,

fornyl, aryl, aryloxy, arylal koxy, heteroaryl,
whedoa8mpy/| oxy, heteroaryl al koxy, heterocycl yl PCT/US2004/006867

het erocycl yl al kyl enyl , am no, al kyl am no,

(aryl al kyl enyl )am no, dial kyl am no, and in the case of

al kyl, al kenyl, alkynyl, and heterocyclyl, oxo, with

grohb QoRtaiigiab R:aﬁtrt@'b cbRfs E@cwb@n fhe SHRSlcht! &ﬁﬁth@ lnﬁi/d\l%sﬁ fdiPto

and the 25 substituent contains a hetero atom
whishdiss Bpnrdegt |y to the al kyl group then the al kyl

-12 398 PCT/ US2004/ 006867 group contains
gé V%‘;let%%%% @’&%"‘H’eﬁ?‘{ﬂélg D¢ R substituent and the
mtrogen at/m(tOrlﬁza ich R is bonded; R5 is selected
up consi

fromthe gr tlng_gf_cﬁ,,,- (CH.as0N A -N- CRS
-N- S / {CHzb / R 1 and R9'> > a 6 each R6 is

i ndependent | y~(&&bleet’'ed fromRshe ga[ni qup c&gsisting of
hydr ogen, al kyl, and atyl al kyl ehy R7 is Sel ected
fr onadhlkg ig imieperaiantly sdléotgl foém <62 g’ﬁdp s&iisisting off hydidgdh, alkyl,

da e 1A is selected fromthe group consi sting of
enY , -N(R6)-, -N(Y-R4)-, and 10

- N3 N(s%@l:tﬁfﬁﬁﬁth Pedif Q& yla@ies, Y i s sel ected
from t he greoup cor?sn stl%g Ig% g@ aﬁ@ SC( RS) 0-,

-S(B}mcmaﬂs(l@)ez N(R6) -, and C(R7) N(R9) wherein R9

SR I Bl B0 S Do NS -, e

qg@pgxngtngyn aton1to which 15 R9 is bonded can join
to formthe group (CHZ2)a -N A (CH2)b a and b are
mdgﬁéﬁ?demk%eﬂ%t egers from1l to 4 with the proviso

t hat, ' - =NCRB), =NLYs RA) =, o

YRR i 0 eu Y e SR oo R )
-S(O)-NR)S andl FOR;ZN(R;)4; wiideio B hs Rleoidil froid SREAGBH Lbikisting of

cﬂdro en_or a naon-interfering substituent;
hydrogen, alkyl, and arylalkylenyl; or Ry and Ry together with the nitro gen atom to which
Ry is bonded can join to form the group

/ (CHz)a\

—N

A
N(cHy),

Ed

a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(R¢)-, -N(Y-Ry)-, or -N(X-N(Re)-Y-R4)- then a and b are independently integers
from 2 to 4;

each R" is independently hydrogen or a non-interfering substituent;

each R™ is independently a non-interfering substituent; and

n is an integer from 0 to 4;

or a pharmaceutically acceptable salt thereof.

2. The compound or salt of claim 1 wherein the compound induces the biosynthesis

of one or more cytokines.
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each R'" is independently a non-interfering
substituent; and nis an integer fromO to 4; or a

w@baamssesit i cal |y acceptable salt thereof. 25 PCT/UREM04/006867

conpound or salt of claim1 wherein the conmpound
i nduces the biosynthesis of one or nore cytokines.
-130 WD 2004/ 080398 PCT/ US2004/ 006867 3. The conpound

. O 58k borporldBdrBait o‘f"@ﬁfﬁ? h H:é,relﬁ R" ?seéeféatﬁcfrérﬁ% élﬁg% g/?nsisting

group consisting of: -hydrogen, -alkyl,
-argf:, -heteroaryl, -heterocyclyl,

-al kyl eng- Z- al kyl 10 - al kyl ene- Z- aryI
-aIkerngné??ﬁq?enyl and -al kyl or alkenyl substituted
by one otaikgf e substltuents selected fromthe group
consi stin of -OH, 15 -hal ogen, -N(R6)2,

-CO(R7) - NeB@L, - S(0)2-N(R6)2, -N(RB)-C(R7)-Cl-10
al kyl | 20 -N(R6)-S(0) 2-Cl-10 alkyl, -C(0)-01.10
alkyl, -Q©-0C-ioalkyl, -N3, -aryl, 25

- het er oarlydteroaryhet er ocycl yl ,
-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,
-N(Re)2,
-C(R7)-N(R¢)2,
-S(0)2-N(Re)z,
-N(R6)-C(R7)-Ci1.10 alkyl,
-N(Rg)-5(0),-Ci.19 alkyl,
-C(0)-C1.10 alkyl,
-C(0)-0-Cy.19 alkyl,
-N3,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl,

each R is independently selected from the group consisting of hydrogen, alkyl,

and arylalkylenyl;

each Ry is independently selected from the group consisting of =0 and =S; and
Z is selected from the group consisting of -O- and -S(O)o.2-.
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-C(O-aryl, and -C(O-heteroaryl; each R6 is
i ndependently selected fromthe group consisting of
whyanogses al kyl, 30 and aryl al kyl enyl; each RIT/US2004/006867
i ndependently sel ected fromthe group consisting of =0
and =S; and Z is selected fromthe group consisting
of -O and -S(0Oo0-2- - 131 WD 2004/080398
PCT/ US2004/ 006867 4. The conpound or salt of claiml
wherein: R'" is Ror R3 when nis 1, R or one R and
4. oneThgcanponnd arsalpof gainRl whereim i s 3 to 4, 5Ris
sel gat: m,t he . p.con stln aI kyI al ken
al kgxy},gﬁ‘n |dg}%‘h"nn Lo PR g i Aodt YR $hh i is 3 to
4; al kyl am no, and di al kyl am no; R3 'S sel ect ed fromthe
group consi stin -Z'-R4. a -Z'-X -R4' 10
- 7' Ryis sefectegyfr Omgh@grouzwl)@lstms rof afkyl,jafkeayh alkgxwrhalagen,

r ng of al kyl ene,
ﬂugﬁoﬁg(%?ghl%%%ﬁl %ﬁ{e}; IQ&& %%@ﬁhgltwér oaryl ene, and
het B@Mplﬂcgddﬁmnvﬁ@rempﬂcdﬂsetmghm ene, al kenyl ene, and
15 al kyn;e/%i ¢ groups can be optionally interrupted or
term nat € ﬁ:g’y aryl ene, heteroarylene, or
heterocygj;»tq&e and optionally interrupted by one or
nore -0- groups; Y is selected fromthe group
conS|st|ﬂ@)6fY'R4$(aﬁ))10 2-a -S(0)2-N(R 1) - 20
AR GO -0 ARD- -000-0,
N(Ri)-& C(R7)-N(R 1)-a
Z'is abond or -O-;

X'is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
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:

-S(0o2-
-5(0)2-N(R11)-,
-C(R7)-,
-C(R7)-O-,
-0-C(R7)-,
-0-C(0)-0-,
-NR11)-Q-,
-C(R7)-N(R11)-,
-0-C(R7)-NR11)-,
-C(R7)-N(ORy2)-,

{\N-Q——
R/

10
H

—N-C(R,)-N-W—

Rq
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-0-C(R7)-N(Ri 1)-, -C(R7)-N(OR12)-, N-Q - Rlal -COr

MW R8 - 132 WD 2004/ 080398 PCT/ US2004/ 006867 - N-
WoRB00908w3p8 -V--N RLIO , and N C(R7)-N Ri o Rl oPCRUS2008006867

sel ected fromthe group consisting of hydrogen, alkyl,

al kenyl , al kynyl, aryl, 5 arylal kyl enyl,

aryl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,

het er oar y-gl-k W, qQ—het er oar yl oxyal kyl enyl ,

al kyl het er oa yI?BXi, and heterocyclyl wherein the

al kyl, al kenylR,~" al kynyl, aryl, aryl al kyl enyl,

aryl oxyal kyl enyl , al kyl aryl enyl, heteroaryl,

het er oaryl al k |, heteroaryl oxyal kyl enyl

al kyl het ertvaiNyl enyd-, and heterocyclyl groups can be

unsubstituted\og ubstituted by one or nore

substituents indé@pengdmdt |y selected 10 fromthe group

consi sting of alkyl, al , hydroxyal kyl , hal oal kyl
hal oal koxy ogen, /itrq, hydroxy, nercapto, cyano,
aryl, ar ?¥$ TRyl endoxy, heteroaryl,

xy,
het er oar yl / het er oar Rheal kyl eneoxy, heterocyclyl,
am no, al kyI tmi no, di al kyl ami ho,

8 20N LIRS s 8 B A S, o
arymt}&myﬂthrﬂbﬂyalkﬁmygr anayla@ml &%teﬂﬁrﬂf hetél(oﬁi’ﬁ@lﬁylgg}il?l'% ggc
hety:ro eqjipgyakp@nyb a}lwlhe([ero zgﬁ]@ngla@md ]F@ﬁerpqulﬂd@mﬁaélm 3ligyl, alkenyl,

kPRI E %r%%@%ﬁﬂﬁ&fo%%%?@?%?ﬂ(kﬁgyl&{yl TRA08TS  each
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,

(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl,

0X0;
Rs'is selected from the group consisting of: |
(CHy), (~CHak
PR R 8(0), —v—N\/ \A. )N R \A
RB/ RS/ (CH2)d'/ and R10 (CH2)d dd .

each Ry is independently selected from the group consisting of =0 and =S;

each Ry is independently C,.; alkylene;

Rjo is Cs.g alkylene;

each Ry is independently selected from the group consisting of hydrogen,
Ci.10 alkyl, C.10 alkenyl, Ci.10 alkoxyC;.1 alkylenyl, and arylCi.1 alkylenyl;

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

A' is selected from the group consisting of ~CH,-, -O-, -C(O)-, -S(0)o.,-, and
—NR4)-;

Q is selected from the group consisting of a bond, -C(R7)-, -C(R7)-C(Ry)-,
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R10 is C3-8 al kylene; 20 each R1 is independently

sel ected fromthe group consisting of hydrogen, Cl1-10
Wa@bkdoghgo3@R- 10 al kenyl, Cl1-10 al koxyC2-1o al kyl BO/US20041006867

aryl Cl-io al kylenyl; R12 is selected fromthe group

consi sting of hydrogen and alkyl; A is selected from

the group consisting of-CH2-, -0-, -C(O-, -S(0)0-2-,

-S@4l, CMR%"I’NIRI]}) b Q(tﬁz'%l%t '@RW@Q?{@GC%?WORQSB WO

consi stin
200%) l@sds@ed ﬁ@;rw vbsm/o@oem of -§(R9) 2 -0-C@YR7INR| BIC(Ry)-, and

S(@& -S(0) 2- N(Rl 1)-, -C(R7)-0, and
RS) N(OR12)-; Vis sel ected from the group

consv ﬁiSel’egtedfﬁorﬁH%?Qrou cc@sﬁﬁﬁ%bf a borl¥ RID)- %RS)S(O)Za "éﬂd

-S(O 2-; Wis selected fromthe group consisting
bon8 and ars) indepgndently ipjegers feony L 4 6 waildthe proveso thatc+d1s<7

i t ' f
BRSSO b SORES GBI bcBollyl) HASRIH 3%
then c and d are independently integers from2 to 4.
5 A f I [1): NH2 N / NR 10
3. (FQA)'X,cCo ,° f% vé‘? E{Eggagh( RA) i s i ndependently

sel ected fromthe group consisting of: 15 hal ogen,
hydroxy, alkyl, alkenyl, haloalkyl, 20 al koxy,
al kylthio, -NH21 -NH(al 2, and

N e N
. | \>_R|l
\
N
/ \

II

wherein:
each R, is independently selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio,
-NHo,
-NH(alkyl), and
-N(alkyl);
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 of:
-Ry4,
-Y-Ry,
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-N(al kyl')2i 25 nis an integer fromO to 4, R1' is
sel ected fromthe group consisting of hydrogen and
W@bkdywlog039R1 i s selected fromthe group consi stPELUSIN4/006867
-R4, -Y-R4, -134 WD 2004/ 080398 PCT/ US2004/ 006867
-X-R5, -X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and
-X-OR4; 5 o0or R' and R1L together with the nitrogen
atomto whirgh they are bonded can join to forma
group sel ected fromthe group consisting of:
(CH2) a- " ;X-NRY-X-Ryr CRS -N- SO (CH2)b R8 C R8 and
R4 is sel he group consisting of hydrogen,
al kyl , gﬁ@?’ﬂ@? }{‘N dgaryI het eroaryl, and
het er ocycXgo Rwherein the al kyI al kenyl , al kynyl ,

aryl, heteroaryl, and 10 heterocyclyl groups can be
uns 0bBt ArdRe tpssthes withithe niftegergiomrie vhichitbeare bonded can join to

forﬁx%’ét‘o'u% WaBLs ?%ﬁ%ﬁ?&{bﬁﬁ@%hg{stﬁ% gcted fromthe group

con Ing o Koxy, oaIkyI hal oal koxy,
hal ogen, nit (,CHaU oxy, mercapto, cyano, carboxy,
fornyl, ar aryl ox ar_)LNaJ.k;Qxy h-e,(,er@@r yl,
heteroarylo , heter aryla koxy, het erpcy IyI

het er ocycl yl a (@'Iz)en{o, am Ed?a al ky amQI'?@9

(aryl al kyl enyl ) am no, di al kyl anmiho, and in t’he case of

al th is @ldcmdy&qm dekgroyy corkBting df Ingtregeng yikyly blkenyipalkynyl, aryl,

sybstjtu al k
8 e RIS AR LU
hetédc §élyDQBESs GhRehbibstitudd\& sﬂb&ﬁﬁte@ Bg BRe Blhﬁeret slﬁ%stﬂhgﬁ’tg
group contains at |east two carbons between
ln@mndwmct%@omme grioup oglsnstmg offalkgyl, amwxsz,fhaﬁ?balksd haloalkoxy,

hat PRI o, 7oty a6 ool o 510 S e ity
hetBi®aryl, 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 alkyl group then the alkyl
group contains at least two carbons between the substituent and the nitrogen atom to
Which‘R1 is bonded;

R; is selected from the group consisting of?:

(CH2)a
__N/ \A —N—CR, —N— S0,
N (CHy), % %

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

Ry is selected from the group consisting of =O and =S;

Rg is Cy.7 alkylene;

A is selected from the group consisting of - CH(Rﬁ)" -0-, -N(R¢)~, -N(Y-R4)~, and
-NX-N(R¢)-Y-Rq)-;

X is Cy.59 alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)-,
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each R6 is independently selected fromthe group
consi sting of hydrogen, alkyl, and arylal kylenyl; R7

w0 200308188 ed from the group consisting of =0 aPdI/ER004/006867
R8 is C2_7 alkylene; 25 Ais selected fromthe group
consi sting of CH( R6)-, -0-, -N(R6)-, -N(Y-R4)-, and
-N( X- N(R6) - Y-R4) - XIS 0220 alkylene Y is selected

SUORRDE 1S TRty e LR Sy o o

hydlsg@), al-kbd( Rﬁgl arylslivglenyl( BRy (IR togetivbravith theMBtrogen atom to which
|l e romt consi sting of hydrogen,
R9éﬁelf&?ﬁe£ °§+K?|H§W3free$f Y? or RO and R4 together with
t he nltrog/a WhICh RO is bonded can join to
formthe gr p/( Ja- N A (CHA/ 5 a and b are
i ndependenf'ﬂ\sl nt ege froml to 4 with the proviso
t hat when A (CHE)Q/ N(R6)-, -N(Y-R4)-, or
- N(X- N(R6) - Y- R4) - thed a and b are i ndependent |y
i nt egad b ard independémlylintegtd fidm 1 $o DWAHNAHE Pro¥isodhat when A is
rfering substituent:; or a pharmaceutically.
-0 b NS B0 BRI TR e drpwamcpendsaiy insegers
froﬁjzatorq wherein the conpound or salt induces the

bi osynthesis of one or nore cytokines. 7. A compound
of Rh& IBolrogehar @inoh)inteMeing fibMituent; - R2 N i (R n ~N\

or 5 plllqe{rma%esutigﬁ?\} gc‘:ceptable salt thereof.

6. The compound or salt of claim 5 wherein the compound or salt induces the

biosynthesis of one or more cytokines.

7. A compound of the Formula (I-1):

wherein:

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

Ry,

-Y-Rs4,

-X-Rs,

-X-N(Re)-Y-Ry,

-X-C(R7)-N(R¢)-R4, and

-X-O-Ry;
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-1 wherein: R' is selected fromthe group
consi sting of hydrogen and alkyl; R is selected from

WO b@498Bep consisting of: 20 -R4, -Y-R4, - X-RBI/US2004/006867

-X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and 25 -X-OR4; -
136 WO 2004/ 080398 PCT/ US2004/ 006867 or R1' and Rl
together with the nitrogen atomto which they are

bongded 'aaa Ri; @i tted withltRE Hiu%g&{ Qddﬁl t%%ﬁé’ﬁ fh‘éy fafe%nagg@can join to
group consisting of: (CH2)a

for(r(}gl)qu Rgle@pd fam the grglpwhssﬂr@bﬂ r om t he gr oup

consi sting g; E rogen, aI kyl, -alkenyl, -aryl,
- het er oaryl 4 71 rocycl " al kyl ene 7 al kyl,
- al kyl ene—Z\l aryl, -& kylel Ral kemﬂ’ aﬁ@z - al kyI or
al kenyl substj g/by one nDre sub {uent's
sel ect ed fromthe 15 gsoup consi & ng of - GH,
- halRggeectsd R e groulgx%7 Stlh'é Bf) 2.

-hydrogen,

-alkyl,

-alkenyl,

-a‘ryla

-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,
-N(Re)2,
-C(R7)-N(Rg)2,
-S(0)-N(R¢)z,
-N(R¢)-C(R7)-C1.10 alkyl,
-N(Re)-S(0),-Ci.10 alkyl,
-C(0)-Cj.10 alkyl,
-C(0)-0-Cj.10 alkyl,
-N3,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;

-137 -



20 -S(O 2-N(R6)2, -N(R6)-C(R7)-C1l-10 alkyl,
-N(R6) - S(0O) 2-C1-10 alkyl, -C(O-C1_10 alkyl,

WO Gdpsi3LL- 1o al kyl, 25 -N3, -aryl, -heter or€WIUS2004/006867
-heterocyclyl, -C(O-aryl, and 30 -C(O) -heteroaryl; -
137 WD 2004/ 080398 PCT/ US2004/ 006867 R3 is sel ected
fromthe group consisting of -Z'-R4', -Z -X-R4',

-Z of each Ris

[ ndggéisd\%ﬁt%ﬁlyﬁ%rgﬁ% $O%$%r§1hﬁ?e group consisting of

al kyl, atF&ddyl , al koxy, hal ogen, fl uoroalkyl,

hydr oxy, Ln9, al kylam no, and dial kylamno; n is an

i nt eger f?%?ﬁnﬁg“’to 4; mis 0 or 1; with the proviso

that whemznxig-®, dnen n is 0 or 1; 10 R4 is selected

fromt he roulg consi sting of hydrogen, alkyl, alkenyl,
S al kynyl , 55 heteroaryl, and heterocyclyl wherein

t hee?éhkﬂ cﬁ 1nﬁéﬂ%ﬁ&éﬂtl e e@é )éom Al )t%?upt %&88% XIL alkﬁ lenyl

het erocy d €an e unsu

alkexp dtaldget, eﬁlhdwalbylehjairoxm iy Bikyldniaatad diadapandent |y
sel ected, fromthe oup consisting of alkyl, alkoxy,
hal B4 #intessh figmy Q(%Ar hal ogen, nitr o hydr oxy,

mer §aRIy 1036‘;%@&11%2&%&%9%3{% VJH%EIH o1, Whln 1s%rc)flloxy’

aryl al koxy, teroaryl eterdary
10 het & mejdcwdkﬁx)m thehgoep cmysrsh;lg of ]nﬁtregem; ykktyy lalekyll alkyhyl, aryl,

e R SN S UL ) 05 e,

hetdtoye1yl groupd éhnhRtdksyitiled or sﬁﬁﬁltuﬁéﬁ HY oh@ @r ﬁ’ﬂ)%’ dudrithbith

when R4 is a substituted al kyl group”and
md@nmi@nﬁlmqi@ct%ﬁwmﬁh%g@uh eonsisbing o ailﬂmhlaliwmdmﬂ@lkyl haloalkoxy,

hatfiet Bleel ol B, APy SatooRt Ratv’ el syt B

15 hetardryil estdrbifyRE§ Thaé0myldkody, MikebydR1, h&ePePdsrikylenyl, amino,
alkyl_amino, (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

20 which R, is bonded;

Rs is selected from the group consisting of:

(CH,),
/ \ —N—CR, —N— SO,
/
\ (CH,), / ( Rs and ( RB/ :
X is Cy.g alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)s-,
25 -5(0)2-N(R¢)-, and -C(R7)-N(Ro)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or R and R4 together with the nitrogen atom to which

Ry is bonded can join to form the group
/ 2)3\
\ (CH,), /
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R5 is selected fromthe group consisting of. (CH2)a-,
-NA-N CR7 -N SO2 (CH2)b RB and RB X is C2.20
w@bdoglognses Y is selected fromthe group consi SPCTySmD4/006867
-C(R7)-, -C(R7)-0, -S(O2-, 25 -S(O2-N(R6)-, and
-C(R7)-N(R9)-; wherein RO is selected fromthe group
consi sting of hydrogen, alkyl, and aryl al kyl enyl ; or

RO anid sé¥ct P H6NAE giiubRohigtind J.O98h L0 which R9
i's bonged can j oi ngwgbf grm F{Igledfrgr oup fg(?@—?z’a -N A

( CHA is sqlgged Vionpihe t 0@0RegsEUISHIBYF OO SBURE, N(Y-R,)-, and
~neehested § kom the group consisting of -0 and
N@E?\%}i@eg]g)p\ is selected fromthe group consisting of

- CHaRAJ b are Mdepentiéii6) mtegeﬂ‘d(ffénﬁ‘fr)to 4 vatitthe proviso that when A is

-Y-R4)-; _a and b are independent I ntegers

- N(.X- N( R6 |
'Of:r&@siv rIEIZYI-RwI-t o PHE-D Rl 58X aan agndrb axe ihﬁ/epen@nﬂy‘integers
frordM BPY.-» -N(Y-R4)-, or -N(X-N(R6)-Y-R4)- then a and b

are 1 ndependentlyintegers from2 to 4; R4 is

sel qltieseléaterhfromehe pmup comvisingtof hydoke) w0 g@Renyalakgny1, aryl,

o R Rl e Tenl Kians g ety bélaraprytalkylenyl,
he@ﬁa@ﬂ@@aﬂiﬁéﬂ%'aﬁﬂﬂf?etem&?&lgﬂ ahy h&é%é@#&%@ﬂéﬁein th?1 alkyl, alkenyl,
nd het y the

al kyl het er oar]yI enyl, a erocyc erein

allynily pryl, ar delivylenyll aryiaxyphiylenyhriklylardeyyl shdtgtoeryy,|

| Kyl I | k I I |,
reBEPARE, oy RO AS e G5B b etroyety o
cartb&ishBitiited b kidRMtute BBYolRIr 26 ¥ s¥itueltsQHRSD enG@flyRElected
unsubstituted or substituted by one or nore

frogy ths erqupernsistingirdiad calkoxy, brdrexyadyl, ialoatkylnbalgalbony, halogen,

L CONSH ST I |- kox h xyal kyl al oal kyl
nitiERRAPil MerCipsS s, R Bl pRRer. pefesth fdprgarstons,
hetaroptylalaylgheapky, haenbalily hlﬁﬁﬁ?%lk{laﬁﬁkﬁ @AM Amino,

.g§$eroarylo y, 15 heteroaryl al kyl eneoxy, heterocyclyl,
(dialylaguno)plicylcBen®Ye andiindhg Gass f alkyl, alkenyl, alkynyl, and heterocyclyl,
oxd:di al kyl am no) al kyl eneoxy, and in the case of alkyl,

al kenyl, al kynyl, and heterocyclyl, oxo; R5' is

sel g'tipstléatahfrothehe gmup comsistingtofing of : r (CHA r (CH2) c

(CH,), (CH,)
—N—C(R;) —N—3(0), —\/—I\I/ N {\ N—C(Rﬁ—i\/ N
R

| 1
./ J A \ A
R’ RS CHY~ g o Cd—

X' is selected from the group consisting of alkylene, alkenylene, alkynylene,
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and
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:

-S(0)o-2-,
-S(0)2-N(R11)-,
-C(R7)-,
-CR7)-O-,
-0-C(Ry)-,
-0-C(0)-O-,
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-H C(R7) -NS(0)2 -v-H~H C(R7)-HA R8 R8

\(CH2)d~ and R, (CH2)d , 20 X is selected fromthe
wa@reaypssensi sting of al kyl ene, al kenyl ene, al kpayUsIV€4/006867

aryl ene, heteroaryl ene, and heterocycl yl ene wherein

t he al kyl ene, al kenyl ene, and al kynyl ene groups can

be optionally interrupted or term nated by aryl ene,

heteroaryN g), or heterocyclylene and optionally

interrupted By Gne or nore -0- groups; Yis selected

from t he-GRoupBansi sting of: 25 -S(O) 0-2-,

S(0) 2- N R7)-0-, -OC(RS)-, 30
-O(C%O) ( C(&)I%Iggﬁo) 2004/ ocgsoszas PCT/ uszoC(()4/ 2)06867

-N(RL i) RO NR i) - -0-C(R7)-N(R1 1) -,
-C(R7) - N(%gl);\-ﬂ) s - 5 Rot _(RI~W R8 -N R8/ Q
R$ V-NRl rt?I N-C(R7)NR|0 Rio 10 Z' is a bond
or -0-; |s ected fromthe group consisting of

- CH2-, -0- - -S(O)O 2-, and

—N-C(R;)-N-W—

CN—R ) o
_V“NC\F

R,

Z'is abond or -O-;

A'is selected from the group consisting of —CHa-, -O-, -C(0)-, -S(0)g.2-, and
—NR4)-;

Q is selected from the group consisting of a bond, -C(R7)-, -C(R7)-C(R7)-,
-5(0)z-, -C(R7)-N(R1)-W-, -S(0)2-N(R11)-, -C(R7)-O-, and -C(R7)-N(OR)-;

V is selected from the group consisting of -C(R7)-, -O-C(R7)-, -N(R11)-C(R7)-, and
-3(0)2-;

W is selected from the group consisting of a bond, -C(O)-, and —S(0)-;

bl

¢ and d are independently integers from 1 to 6 with the proviso that ¢ + d is <7,
and when A' is -O- or -N(R4)- then ¢ and d are independently integers from 2 to 4;

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

each Ry is independently selected from the group consisting of =0 and =S;

each Rg is independently C,; alkylene;

Ripis Cig a]kylene;
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N(R4A')-% Qis selected fromthe group consisting of a
bond, -C(R7)-, -C(R7)-C(R7)-, zJ -S(0O) 2-,

WO a{oRD303dE R11) - W, -S(0)2-N(R11)-, -C(R7)-0O, BOTUS2004/006867
-C(R7)-N(OR12)-; 15 Vis selected fromthe group
consisting of -C(R7)-, -0-C(R7)-, -N(Rl1l)-C(R7)-, and
-S(0O 2-; Wis selected fromthe group consisting of a

bondach- 1, @ mdeﬁe%%ntg( {dedred fﬁm@l B O%o@{) & .sﬁgﬁg Sf]gﬁﬂg ééfl

integers from1 wth t
Ciggalk -wialkeny, Ci.g alldxyGs. 1o-aN6’M'Y) and Iaeychmah@laﬁyaraﬁd

|ndp i ntegers from 2

mdg g ?tFX fiog) “z‘gtgéodlpf‘iﬂawtt%gfd’ﬁé{?@eeaﬂi F‘g‘?fng of
ormpmefutlcanwéo taBlRGaR DKyl enyl ; each R7 is

i ndependent |y seFect ed fromthe group consisting of =0

and =S; each R8 is independently C2_7 al kyl ene; R10

T M RN -

corisushngbﬁeRgFBM anhS{-D(RAGY -®, \me@lmgfeis c@h)losmc?&y by

| kenyl, Cl1_10 al koxyC2.10 al kyl enyl
'C&Zﬁ‘@iﬁlo al kyI enyl; and RI12 is selected fromthe

group consisting of hydrogen and al kyl; or a
pharmaceutically acceptable salt ther eof 5 8. The
9. conpbe mtnmumlaﬂrtsalaamdinglg) ¢lainc8 siherein M&r@ld@teﬂlfrdrﬁthe oup

Consiétlﬁétﬁgg‘ J%Oom ! gﬁlﬁ:u W?a?@l%%l na%yogt(egylgnyl b@teroarylalkylenyl,
hetefoaRRRIk Ay, mrﬂlﬁoacikylé_ﬁﬁ ﬁ%@ﬂk?%g&f ﬁ%' t according to

claim8 wherein i's sel ect éd gr oup

alkbfbh@@rgtlm@oamcymmk elg'éwlfoaylklylinoaﬂdymy la]kydaryinatdchydredyy |
ary%{n%( é{?&o gl? di‘a(%éfkaqqg ahgfg?lér)],,%ﬁ’)cyclylcarbonylamlnoalkylenyl

anchdtrkzlanﬁﬂdadaw@mehnnmﬁenﬁl kyl sul f onyl ani noal kyl enyl ,
aryl sul f onyl am noal kyl enyl, al kyl am nocar bonyl ,

aryl am nocar bonyl, (aryl al kyI enyl ) am noal kyl enyl

h t
1O'a(l:)y g?ne noléar ﬁ?ﬁs?lgfxn&%gaéﬁgﬁ éei%ly Q%%Brelrﬁ'ﬁélscsg}?ﬁgﬂmnbme group
corsating athydrdgeng nteﬁ%}d,l 1§¢p1‘019y1 vugﬁylswn&ﬁylp@p?p h %fﬁﬁﬂroﬁa&llo m
r.ou COﬂSIS I n rogen | SOPro
meﬁuﬁmgyl S clRberyh Berrplsi -p@nxéfi/)rﬁw ey, S%Taﬁé_nlﬁfe@hu%nd

TR R S0P R Ye oA is of n ras

metl@n@glfenylephdnwtmiﬂmﬁ lgmavipisoprepyiatim@atfonyl, morpholine-4-

carbonyl, and phenylaminocarbonyl.

11. The compound or salt according to claim 7 wherein R;' is hydrogen.
12. The compound or salt of claim 7 wherein R; and R;' are each independently alkyl.

13. The compound or salt of claim 7 wherein R; and R,' join to form the group:

- 141 -



10

15

20

25

met hanesul f onyl, phenyl sul fonyl, beryl,

i sopropyl am nocar bonyl, norpholine-4- carbonyl, and
w@b@aps@ns nocar bonyl . 11. The conpound or sal t PCT/US2004/006867

according to claim7 wherein RI' is hydrogen. 25 12.

The conpound or salt of claim7 wherein RL and R1' are

each independently alkyl. 13. The conpound or salt of
4cl almino Sﬁlﬁ&s&& | :

tﬁ? a@éﬂi‘dlﬁé t(Z lilﬁlvné) 9 %}%gfélﬂcl) Sgé?sg%[é&% frdrh the group

COF%ﬂ$EEé©U¢®8968@%démﬂaﬂmhyﬂkﬁhpﬂund or salt according

to claim7 wherein R2 is selected fromthe group

consi sting of hydrogen, alkyl, and al koxyal kyl enyl .

1515. T]ibeompﬂilﬂﬁlmfi;an @cc&ﬂﬂﬁlg@&ﬁl@ﬁﬁjflm gzh%&upkélis@eﬂeétemn?m% group
ted fromthe grou 5 consi st ng

R2 s s
Comﬁmsg)éﬁyaqs@rhymethﬁmﬁpyl bwﬁgrmethomm@,mqaﬂwxmﬂm
et hoxynmet hyl . 16. The conmpound or salt according to
claim7 wherein nis 0. 17. The conpound or salt
16ac c dhdicompowndodraatnadcondiag ¢o claim 7 svHRrei@nds &3 i S
sel ected from 10 the group consisting of -Z -R4',
-Z'-X-R4'", and -Z'-X -Y' -R4 18. The conpound or salt
17acCcandicos I)lﬁld?dr%'aﬁhé%rmg E@&lgmﬁfi whe es'ﬁ?h E&? %ﬂdfﬂ %‘Eél&{t‘ed from
I n- 3- f ?

gr oup conS|st|n
thergramsapsisting bHya' 3@ ﬂgﬁX -Tézf frod ySh% HY‘I—R4'
(mor phol i ne- 4- car bonyl ) phenyl ,
2- (nethanesulfonylanino)ethoxy, and benzyl oxy. 15 19.
18A caiposmpogid drtgalt E@dowh td dlaifd 17 Wiérei
[NR (BB 81d dlaiéd 17 Mgcreiri i selevtod Fom o group
CORSIRE R E- (gmhp %ﬂb@hﬁt pyriflinyl, hydegaymethWpyydinylatthgryphenyl,

(m&)bﬂ[)ﬂﬁ(ébl c%gnyl)phenyl, 2-(methanesulfonylamino)ethoxy, and benzyloxy.

19. A compound of the Formula (I-2):

wherein:
R is selected from the group consisting of alkyl, alkoxy, halogen, hydroxy, and
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 of:
Ry,
-Y-R4,
-X-Rs,
-X-N(Re)-Y-Rq,
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trifluoronmethyl; nis an integer fromO to 4, R"' is
sel ected fromthe group consisting of hydrogen and

W@bkdoyglog039Rl i s selected fromthe group consi stPEmUSIN4/006867

25 -R4, -Y-R4, -X-RS, -X-N(R6)-Y-R4, - 142 WO
2004/ 080398 PCT/ US2004/ 006867 -X-C(R7)-N(R6)-R4, and
-X-OR4; or RI' and Rl together with the nitrogen
atomto wki . aLakpnded can join to forma
group sel ec%&jp%%tﬁe group consisting of: (CH2)a-,\
N A -N -B8SRN s 5 (CH2)b YR8 and R8I R2 is

_S Z: §§ %{16 Qanﬁ gﬁq E& e%egt}‘?e,r g&i%ﬁq %?@%Ens gtlﬂ%[gtg %@5?@{%9 raf%agoeorr]fded can join to

formhegeup eylettyd from thklgyduprendstaldoft , - al kyl ene-Z-aryl,

15 -aIkerne-Zkgkgenyl, and -al kyl or al kenyl
substi tut ed/b/y( Y8y nore substituents selected from
the group-ponsi sting of =@H-CR, hal ogvela,—SQp -N(R6) 2,

- C(R7)-N(RO}2, gy, _/ R,/ L R/

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,
-N(Rg)2,
-C(R7)-N(R¢)2,
-3(0)2-NRe)»,
-N(Re)-C(R7)-C110 alkyl,
-N(Re)-S(0)2-C1.10 alkyl,
-C(0)-Ci.10 alkyl,
-C(0)-0-Cy.19 alkyl,
-N3,
-aryl,
-heteroaryl,

-heterocyclyl,
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-S(O 2-N(R6)2, -N(R6)-C(R7)-Cl-10 al kyl
-N(R6) - S(0) 2-C1- 10 alkyl, 25 -C(O-Cl-10 al kyl,

WO Godpsi3LL_ 10 al kyl, -N3, -aryl, -heteroarpCT/USD04/006867
-heterocyclyl, -143 WD 2004/ 080398 PCT/ US2004/ 006867
-C(O-aryl, and -C(O -heteroaryl; R4 is selected from
the group consisting of hydrogen, alkyl, alkenyl,
al kynyl, aryl .c(@ph81,eaqy! , and heterocyclyl wherein
t he aIkyI al ken alkynyl aryl, heteroaryl, and 5
heterocyclyl ggﬂébhﬂ@@ﬁmhe unsubstltuted or

b
ot et e BoR R BouBRORIHIEEF hMERE iyl SHEFRE fomd, avl
heteadangl dnd hetdrat yodylkeheyein tﬁbadlﬁﬁleﬂkeﬂ'yﬂ tdll@ynyh IOKé/ceroaryl and

car boxy, fornyl yl, aryl oxy,

hegreégc}:/gﬁi( g@ycs gqrq]:g]qeeqrggbs}tqmtech@g @Ibgtgpsysfié)ywne or more substituents
m&%%ﬁfeﬁﬁ& Xél@étF(g %Xﬁlotﬂg%ﬁ{ gﬁéﬁi é‘c}rtg J?‘Ja;.léﬁ Q:&IYOQJ hﬂ!}gﬁgrle HXloalkoxy,

al ky
haldigen, kytre rhydmxyamdruaptot tyeno asmeboxdy, iyl aryiJ degloxly, arylalkoxy,

B 5. LSRR L e . i,
hbt(uﬁmélkﬁeﬂ}l?dnﬁﬁo iRV BRhALA n"ﬁ% E%e%%ﬂcﬁd alkenyl, alkynyl,

|rectl to the a group then
and bntpmcvi@yhpm emh the\mowar thamhmeRm earsubmmsd lamyil gmap tand the

B R e it B ke
grodﬁ-coﬁﬁ?ns-a%lieaa%o]carﬂois beiheRthe suB&tfludi ane ﬁférhﬂ?@génsatom to

| ndependent |y selected fromthe group consisting of
Wh%%?\b’@é’ﬁn »kyl, and aryl al kyI enyl; each R7 is

|ndgg2§&%g¥@@fﬁgﬁé§%ﬂa #mml gofgroup consi sting of =0
CH,),
_(/— ~\A —N—CR, —N— SO,

N (CH,), (r’ ( R,”

8 N
R ,and ;

each R is independently selected from the group consisting of hydro geh, alkyl,
and arylalkylenyl;

each Ry is independently selected from the group consisting of =0 and =S;

Rg is Cy7 alkylene;

A is selected from the group consisting of -CH(Rg)-, -O-, -N(Rg)-, -N(Y-Ry)-, and
-N(X-N(Re)-Y-R4)-;

X is Cy99 alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)s-,
~3(0)2-N(Re)~, and -C(R7)-N(Ry)-; 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

N/ CHZ)a \

Z is selected from the group consisting of -O- and -S(0).5-; and
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20 A is selected fromthe group consisting of
-CH(R6)-, -0-, -N(R6)-, -N(Y-R4)-, and
WO D{oXOBERE) - Y-R4) -; X is C2-20 al kyl ene; Y i s B&l/861004006867
fromthe group consisting of -C(R7)-, -C(R7)-0O,
-S(02-, -S(O2-N(R6)-, and -C(R7)-N(R9)-; wherein R9
is selected fromthe group consisting of 25 hydrogen,

al kyland angle ﬁfdﬁ%éﬂdgﬂ[ﬂ}ﬁﬁi’égers(ﬁon?? t@ﬁ@uﬁf‘th& Qﬁﬁﬁgbetﬁaﬁ%ﬁé?l Ais

the nitrogen atomto which i's bonded can join t
-Of,oNlﬁRd)heNngb@- 71 -NX-NRHA -R,)-\then-dandl b é@*ﬂﬂepbn@nﬂymstegers
fr%g% cted fromthe group consisting of -0- and

8‘3 -2-; and -144 WD 2004/ 080398 PCT/ US2004/ 006867

or apammabemfoanyae@pﬁmbesattltyerecrﬂ egers 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 |ndependently

i nt r ET
20, 0 S98 EBmpb ek Bochra il SR FRABHKE Rl bicsted i the group
comsistmgif AR, -¥-RJ, ahdn - NRELY Ry wirkeinsy £608R1)gdS{OR ot he

consisting of -R4, -Y-R4, and -X-N(R6)-Y-R4

CHRURA Y | s ~C(R7)-, -S(0)2-, or -C(R7)-N(R9)-. 10

21. The conpound or salt according to claim20 wherein

Rl is selected fromthe group consisting of hydrogen,
21a] kylhe camnoemgd Qr salt pterréing énylajm 20 yihatdieRy isewiected from the group

cogsreﬁtﬁrg% % ﬁ’yl? wmft er&%}ﬂy nﬁl ke le%?f/enyl heteroarylalkylenyl,

he@%d@yylﬁﬂtbﬁyqay}}l%1B@ﬁkWhﬁanoxyakylenyl acyl

aryl sul fonyl am noal kyl enyl, al kyl am nocar bonyl ,

allkeyispi fany pwinoeliotsayl, a(séﬁﬂglfoavlamlmayk})lmyﬂ redielagineparbondnd

o B S AR AR e n7ra TS Sl oot e

arflainotibogyl@uhoalkoRalist i ng of hydrogen net hyl ,
i sopropyl, butyl, 2-nethylpropyl, 1- ethylpropyl 3-
nethylbutyl cyclohexyl benzyl, cinnanyl,

2]c ur e ect égﬁ#cm/ sa t%@&rdl%@%%l b!ﬂﬂRﬁeaT’n }{1 Ps sWe%{e%iﬂJomRﬁq?é group

Lot rotp consisting
commﬂtmgmé’ﬁyﬂlfdgmxlmetbﬁﬁrsmbﬁpi’lf biityl, 2—m&ﬁ5’11¥)deyl angthylpropyl, 3-

md IOy £ T S D Ve, cinmarmyl, furan-2-ylmethyl, and —CH,CH,CH,-NHRys,

wherein Ry; is selected from the group consisting of methanesulfonyl, phenylsulfonyl,

benzyl, and phenylaminocarbonyl.
23.  The compound or salt according to claim 19 wherein R;' is hydrogen.
24.  The compound or salt of claim 19 wherein R; and R;' are each independently alkyl.

25.  The compound or salt of claim 19 wherein R; and R;' join to form the group:

/ (CHZ)a \
\ (CH,), /
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23. The conpound or salt according to claim 19 wherein
R1'" is hydrogen. 25 24. The conpound or salt of claim
waomgmses n RL and R1' are each independent|y BCRYE2004/006867
25. The conpound or salt of claim19 wherein Rl and
Rljoin to formthe group: z,,- (CHA-NA (CHA -145
WO 2004/ 080398 PCT/ US2004/ 006867 26. The conpound or
268 aI tTlﬁ(b@ﬁfpleﬂ@ of QultcdcBbridinkIo ‘éﬁﬁhq{‘)@v}ﬁ?elh?{ ?@éeg&tt&fjﬁ(grﬁ?ﬁg group

gr oup conS|st|ng of "hydr ogen,
COHWR"B%WQﬂ&WJa dyandrloxyeliylsustd or salt according to
claim26 wherein R2 is selected fromthe group 5
consi sting of hydrogen, butyl, 2-methoxyethyl, and

27et h dBtwmtripphnd @Bsalt Heeordngne vlath Q6 varkdin Rg ‘i§§e‘1’éc% & the group
wherein n is 0. 29, The conpound or sal

coﬁ%%&goq]f dgoger, biityh 2-gnepexyethil, and ethoxyraefliylR i s haI ogen
or 10 hydroxy. 30. A compound of the Forrmula (1-3):
NH2NR2A N/NR (RB)n Rl 1 1-3 15 wherein: RBis

28f$:f uor oke&ga?“%nablc%dgg)%(ﬁ]ta%gg?%ﬁwgdr “ and i s

sel ected from hydrogen and al kyl; R is sel ect ed
from 20 -R4, -Y-R4, -X-R5, -X-N(R6)-Y—R4,

- X-CR7- N(R6) - R4, and . .
29, %e co&por?mf or saﬁ: according to claim 19 wherein n is 1, and R is halogen or
hydroxy.

30. A compound of the Formula (I-3):

wherein:
R is selected from alkyl, alkoxy, halogen, hydroxy, and trifluoromethyl;
n is an integer from 0 to 4;
Ry’ is selected from hydrogen and alkyl;
R; is selected from:
Ry,
-Y-Ry,
-X-Rs,
-X-N(R¢)-Y-Ry,
-X-CR7-N(Rg)-Ry4, 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:
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25 -X-OR4; or R' and Rl together with the nitrogen
atomto which they are bonded can join to forma
w@reaupseses ected from - 146 WO 2004/ 080398  PCT/US2004/006867
PCT/ US2004/ 006867 (C HA -N A -N CRS-N SO | J
(CHA R8 , and R8 R2ZA is selected from -hydrogen,

-alkyl, 5 -alkenyl, -aryl, -heteroaryl,
- al kyl ene- Z- gl koH,), - al kyl ene-Z-aryl, 10 -al kyl ene- Z-
al kenyl , and -al kyl ‘or al kenyl RsubstltHIt engy one or

more substiluents sel’ect ed o hal"égen,
_N(R6)2, 15 G:R%NeéG)z (saé NES) 2, R o Ca 23
-N(R6) - CR7- C1-10 al kyl, * - N(R6) C1- 10 .ai kyl ,
- C( Ry Blseleotedl flioth, 20 - C(O) - OCl 10 al kyl, - N3,
-aryl, -heteroaryl, -heterocyclyl, 25 C(O) aryl,
and -hydrogen,

-alkyl,

-alkenyl,

-aryl,

-heteroaryl,

-alkylene-Z-alkyl,

-alkylene-Z-aryl,

-alkylene-Z- alkenyl, and

-alkyl or alkenyl substituted by one or more substituents selected from:
-OH,
-halogen,
-N(R¢)z,
-CR7-N(R¢)2,
-S02-N(Re)z,
-N(Re)-CR7-Ci.19 alkyl,
-N(Rs)- SO3-Cy.19 alkyl,
-C(0)-Cy.10 alkyl,
-C(0)-0-Cj.19 alkyl,
-Ns,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl,

R4 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

from alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano,
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-C(O-heteroaryl; R4 is selected from hydrogen,
al kyl, al kenyl, al kynyl, aryl, heteroaryl, and
whedoaiossys| yl wherein the al kyl, al kenyl, al kyPgt/1S2004/006867
aryl, heteroaryl, and heterocyclyl groups can be
unsubstituted or substituted by one or nore
substituents independently selected 30 from al kyl,
ca@bk X¥sm Rlal9ibxy, RAN ARG K¥terda] Ohet lalk
53 Sﬁ ﬁan%?caaks?o Y Ef;}/s}ano )&D 0|3@9\/\0 20a1§ gosegeroarya 0%
heilb@F/YQl (bl@f@rmsg'wwleraﬂmyo a‘llosrlaapin,o Grylalkyknyl)aninp,
dlﬁﬁ luﬂinléo d rh% garsg%F]X!{kg, 8@‘3‘? o%%y‘f XMid heterocyclyl, oxo, with the

teroafyla koxy,

prdwﬁoethmyhdnyﬂt@ﬂs l\suBstithted al ]!If}yﬁ@‘ouﬁ la.llfd/ih@ @h%‘éi’ltuentt ﬁontams a hetfero
amno and in the case o

Ikylenyl)an1no di_al k
toglv W% %bann dedipectlyde eyl gmwt e the gl Expup conlginswl teast two
roup
cablfs bR B8 st AN Bl nlioetn MBI MLER, T sk
bond@lﬂ&ﬂe%ﬂdﬁmﬁm)the al kyl group then the al kyl group
contains at Iegﬁs carbons between the substituent
and the nityﬁ@ 25F6n1to which Rl is bonded; R5 is
sel ected from / (CHA - N"A—=RR,CR7 N—SBP; (CHZ)b R8

, and ( R8I\\f§%4§ Iecte&~§ﬂon1hydro§ / al kyl, and
ar yI al kyl enyl G i s,sel ect ed, indom =0%and =S; R8

ana eyl hyc'?r’és'es D ARE RN wi ih the

nltmg@m@tm@mﬂ@aﬂeﬁg is bonded can join to form
the group CHA \ -NA (CHA 15 Ais selected from

kKylengR6) -, - N(Y-R4)-, and

- N( iig I}L(nggc’ceﬁ'fg@hydrogﬁllz %’@é@ng éﬁgyle@w l t%%gtﬁgr with

thmtre@nesﬂiorh t® mhidhR A8 BondBdQhR join to fortHe Brod

|ndependently egers froml to 4 with the provi so

that when AAS s B~0-, -N(R6)-, -N(Y-R4)-, or

-N(X-N(RB}ww R4)- then a and b are rndependently

i ntegers ) /4 and pharmaceutically acceptable
2/b

salts ther eof
A is selected from -CHRg-, -O-, -N(Rg¢)-, -N(Y-Ry)-, and -N(X-N(R¢)-Y-Ry)-;
X is Cypp9 alkylene;
Y is selected from -CRy-, -SO;-, -SO2-N(Re)-, and -CR7-N(Ro)-;
Z is selected from -O- and -S(0)g.2-;
a and b are independently integers from 1'to 4 with the proviso that when A is
-O-, -N(Re)-, -N(Y-Ry)-, or -N(X-N(Rs)-Y-Ry4)- then a and b are independently integers
from 2 to 4;

and pharmaceutically acceptable salts thereof,

31.  The compound or salt according to claim 30 wherein R} is selected from -Ry,

-Y-Ry, and -X-N(Re)-Y-R4 wherein Y is -CR7-, -SO,-, or -CR7-N(Rg)-.

32, The compound or salt according to claim 31 wherein R; is selected from the group

consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
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31. The conpound or salt according to claim30 wherein

Rl is selected from-R4, 25 -Y-R4, and -X-N(R6)-Y-R4
woL@reBwIY is -CR7-, -SO2-, or -CR7-N(R9)-. 32prCTii82004/006867

compound or salt according to claim31 wherein R is

sel ected fromthe group consisting of hydrogen,

al kyl, al kenyl, aryl al kyl enyl, aryl al kenyl enyl ,
hebwbyiaRkieny18h Wy Ammbhik 8

T S D A
allgsukfonyleipinasiylenyiliesylyelfdoylasinoalkyeyyl, alkylaminocarbonyl,

' | kvl I
ar?%xéﬁg E%E’)@?g&gﬂh@gﬁw%ﬁ%?k&eﬂﬁ ?ﬂﬂ nocar bonyl ,
arglampireoarbogy rpomoplkyldngt.y| al kyl enyl ) am noal kyl enyl , and

5 aryl am nocar bonyl am noal kyl enyl . 5 33. The conpound or
salt according to claim32 wherein RL is selected from

hydr j Vi enzyl
Y o ool B A Kepuliep pft So RISt RoPEhed fom hydrogen,
lsm%mgmdyhl‘ mtnhﬂfeylhhemS}; Icﬁ?ﬁmgljr aﬂ@rﬁﬁﬂbSHECHELNHRd 1@,6\9Héf| t tin Ry3 is
n en m nocar ho : : e conpound or sa
sl P an B Pl e eniiR o repnayis il sheslamoncssrbomye
compound or salt according to claim30 wherein RRAis
sel ected from hydrogen, alkyl, and al koxyal kyl enyl .
10 3415 Jbe compowshproatidicorrdiglie che 80 aihecpin B, 'dh Aydrogén.
wherein R2A is selected from hydrogen, butyl,
nmet hoxyet hyl , and et hoxynmethyl. 37. The conpound or
35sal tThacempinibort @lt@tbébrﬂin%@o WRBA 80 RyHerdis Rg&is sefctedl ﬁoﬁl
ompound of the Formula (l11-1): NH2 N>- N |
hygregen, pikyl,ndjalkoxyalkylghgk ei n: each RA is independently
sel ected fromthe group consisting of: hal ogen,
hydr oxy,
15 36. The compound or salt according to claim 35 wherein Ry, is selected from

hydrogen, butyl, methoxyethyl, and ethoxymethyl.

37.  The compound or salt according to claim 30 wherein n is 0.

20 38. A compound of the Formula (II-1):

(RA) n R1 !
II-1

25 wherein;

each R, is independently selected from the group consisting of:
halogen,

hydroxy,
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- 149 WO 2004/ 080398 PCT/ US2004/ 006867 al kyl ,
al kenyl, hal oal kyl, al koxy, 5 alkylthio, -NH2,

wo bigabdsys ), and -N(alkyl)2; n is an integer PCDISDOL/O6867

4; 10 R1' is selected fromthe group consisting of
hydrogen and alkyl; R is selected fromthe group
consisting of: -R4, -Y-R4, -X-R5, 15 -X-N(R6)-Y-R4,
- X-C(R7) -di¥R6) - R4, and -X-O-R4.; or RI' and R
together with the nitrogen atomto which they are
bonded célllk‘inéﬂ:n to forma group selected fromthe
group co i%gﬁyﬂg of: -NA-N CR7 -N SO2 1 20 (CH2)b

Y R8 , an R2 is selected fromthe group
consi st i rafkaxfy, - hydr ogen, -al kyl, -alkenyl, 25
-aryl, -heteroaryl, -heterocyclyl,
-al kyl ené"-ﬁ?? %yl, -alkylene-z-aryl,

"NHZa

-NH(alkyl), and

-N(alkyl);

n is an integer from 0 to 4;
Ry'is selected from the group consisting of hydrogen and alkyl;
R} is selected from the group consisting of:

Ry,

-Y-Ry,

-X-Rs,

-X-N(Re)-Y-Ry,

-X-C(R7)-N(R¢)-Ry, 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:

/ (C’Hz)a\
— A  —N—CR, —N— S0,
New, SR/ Cry/

R is selected from the group consisting of:
-hydrogen,
-alkyl,
-alkenyl,
-aryl,
-heteroaryl,
-heterocyclyl,
-alkylene-Z-alkyl,
-alkylene-Z-aryl,
-alkylene-Z-alkenyl, and
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30 -al kyl ene-Z-al kenyl, and - 150 WD 2004/080398

PCT/ US2004/ 006867 - al kyl or al kenyl substituted by
WOr®4080300r e substituents selected fromthe grPOLYPS2004/006867

consisting of. -OH, -halogen, 5 -N(R6)2,

-C(R7)-N(R6)2, -S(O2-N(R6)2, -NR6)-C(R7)-Cl-lo0

al kyl, N(R6)-S(0O 2-C1-10 alkyl, 10 -C(O -C1-10 al kyl,

-¢O-0O Ghﬂdymoﬁalkyﬂy,l subshBited bypénd or moB AR selel:%d om the

-heterocyclx -C(O-aryl, and -C(O-heteroaryl;

is sel ect®8 EP@ﬁﬁmﬁéoéroup consi sting of hydrogen,

al kyl, al kenyl ol kynyl, aryl, heteroaryl, and

het er ocycl yl wher’ei n the al kyI , al kenyl, al kynyl ,

aryl, heteroarshlogamd 20 heterocyclyl groups can be

unsubsti t ut ed ubstituted by one or nore

substituents '?\[(gg)&endent ly selected fromthe group

consi sting of g@deylnma)koxy, haloalkyl, hal oal koxy,
hal ogen, nitro, h?drggé, nmer capt o, cyano, carboxy,
fornyl, aryl, ﬁ(@)zdi(ﬁs)zar yI al koxy, heteroaryl,

ﬁg het erocycl yl,
Egt :;82%: SIXZ\I E@ﬁ@né&a; g’{‘rﬂ XL al kyl amdno . o of
aryl al kyl enyl-NaRg og(j@;l@nk m no, and in e cas
gl kzl al kenyl Mal)§n3 , 205 a}ﬁd het erocycl yl , oxo,
&

W th the prowgé oakdn R4 is a substltuted al kyl

roup and the _ f:\§ contains a hetero atom
\%hi ch bonds di rcch?);ti"(?%p{}%’ al kyl group then the alkyl

group containsNgt |east two carbons between the
substi tuent and ﬁhe nitrogen atomto which Rl is
bonded; R5 is "#lected fromthe group consisting of -

",o- (CH2)a  _peteroaryl,
-heterocyclyl,
-C(0O)-aryl, and
-C(O)-heteroaryl;

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,
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,),
_§/’ \\A —N—CR, —N— SO,
N (cHy), (R Cr/
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WO 2004/ 080398 PCT/ US2004/ 006867 each R6 is

w0 nabefpogusgent | y sel ected fromthe group consi stP@yUSL004/006867
hydr ogen, al kyl, and aryl al kyl enyl; each R7 is
i ndependently selected fromthe group consisting of =0
and =S; R$ is C2.7 al kyl ene; 5 A is selected fromthe

gr owacle Ry i intépegd@itly-seldt 88 Fro uﬂﬂfoﬁ@ﬁs
( X- N( R6I§ng- RBSS X |smC2 ff) al kyl etl-’ll% oﬁfyﬁrﬁh alksl,

@?@@Fg&nﬁromthe group consisting of -C(R7)-

X / )Y

aner gl bbbt seiRht ol e ko coegat?égsf? 01 0

hy drRsge ;.7 alkigdehe; and aryl al kyl enyl or R9 and R4

t oge herl\/\% th(?l}nltrogen atomto _whic RO i s bonded

can } BisY'E dgmngnt CHEOYt ‘Eﬂ?ﬁls?‘@&§ LHERY- AO ( OHRex, 2(YsR4)-, and
mxl pq’kg)omthe group consisting of -0- and

0)0 2 and a and b are i ndependent|ly integers from

E_Qazt)hlktylmeprow so that when Ais 15 -0-,

N th db
ar é%lﬁﬁq' e}oegir:lg ;Eﬁ ))mi %?@g%%nﬁg&“f‘é gfsncfﬁf) R??r e_g_ S O%?'
-S(@HNTRER ndCal(R Y- NS R PivBSR 1Ak fsel%&sdi ﬁ‘ag%thg’ grouE%%nmsting of
hyé npound or salt _according to claim3

s radeylsandrarylnlkylenyh pr Re andtBatoigsthenyith the i¥p genyaidd, to which

R.38 Yis -C(R7)-, -S(0)2-, or

? C%R?d;éaw%ggogl %ﬁéﬁﬁ}ﬁé%ggnpound or salt accordi ng to
claim 39 vvh/r/e((PHZBI is selected fromthe group
consi sting @f hydroggn, alkyl, alkenyl, arylalkylenyl,

aryl al kenyl e\ye/l , hetegroaryl al kyl enyl, 25

het er oaryl al K 2 n»ﬂg am noal kyl enyl ,

al koxyal kyl enyl , acyl,” al kyl sul f onyl am noal kyl enyl,

ar ylZsis Béleﬂydl ﬁnmthagkmpenmhstu@ dfyOa ammc&(@Pdozomﬂd

aryl a ocar ey $y | al kyl enyl ) am_noal kyl enyl , and
aand DA 1n ndently infegers from 1to 4 with the proviso t at when A is

-0-, -N(R¢)-, -N(Y-Ry)-, or -N(X-N(R¢)-Y-Ry)- then a and b are independently integers

from 2 to 4;

or a pharmaceutically acceptable salt thereof,

39.  The compound or salt according to claim 38 wherein R; is selected from the group
consisting of -Ry, -Y-Ry, and -X-N(R¢)-Y-R, wherein Y is -C(R7)-, -S(0),-, or
-C(R7)-N(Ro)-.

40.  The compound or salt according to claim 39 wherein R, is selected from the group
consisting of hydrogen, alkyl, alkenyl, arylalkylenyl, arylalkenylenyl, heteroarylalkylenyl,
heteroarylalkenylenyl, aminoalkylenyl, alkoxyalkylenyl, acyl,
alkylsulfonylaminoalkylenyl, arylsulfonylaminoalkylenyl, alkylaminocarbonyl,
arylaminocarbonyl, (arylalkylenyl)aminoalkylenyl, and

arylaminocarbonylaminoalkylenyl.
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aryl am nocar bonyl am noal kyl enyl. - 152 WD 2004/ 080398
PCT/ US2004/ 006867 41. The conpound or salt according

W 20031081308 39 wherein RL is selected fromthe grOLIPS2004/006867
consi sting of hydrogen, alkyl, alkenyl, arylalkyl enyl,
aryl al kenyl enyl , heteroaryl al kyl enyl,
het er oaryl al kenyl enyl , am noal kyl enyl ,

412! kopealoiloBRY br sﬂ@é@c rdn% tlﬂéial%gl3@%&’&3@1&%‘%&%@’[&{3&&1&1 the group

aryl sul f onyl am noal k ['am nocarbon

coaslymmﬂiwdmg@nnalkyl élkmwladrmﬂ@tmlﬂ, amlﬂhaisﬂ@ﬁﬁ,ﬂwteroarylalkylenyl

he?e% %P@ar bofﬁ’ﬁ'h%’i?élp' ﬁa@%ﬁﬁﬁ%ﬁt@’l conpound or
alB}&élﬂfoaymﬁﬁﬁbdmgﬂél@l %ﬂsﬁﬂfd&@léﬁﬁﬁézﬁkﬁe& MﬁY BRlIRhAn llf om

the g roup consi sting of hydrogen, I Soprop
arblagnwoca y]ig]&@bpyl)amu@gﬂ;ylepyb betprocgclylyarbonylammoalkylenyl

?‘%Ir'an gl%?ﬁlo ﬁé{@&%ﬁﬂn bgggéhz- Klngggrryl wherein R13

'S selected fron1the group consisting of
en Isulfonyl benzyl , and

'met hanesul f on
42pher11‘316é‘ﬁm£’88% %ﬁl@ﬁ accqrémgﬁﬁé auB A thseein R: daselected from the group
I e m_t h
RSSO NG AR RBS ST bRS RS A

m@hrli;’utyl Zyohohtwl, Idfeﬁp)ﬂl cmﬂamylhﬁlhm myltﬂflﬁ‘fchﬁlr aﬁ@L@HE(DHWHz -NHR;3,

Wik RS TseBAgTom e ShSRpeies o RS ol asn g onyl,
behsyl S@ldgheRHami¥aibdfylgr oup consisting of

nmet hanesul T onyl , phenylsulfonyl benzyl ,
|sopropylan1nocarbonyl nnrphollne 4- carbonyl and

435 o B ERL PO ek et SRR & GtsTictasifron e group
coﬂﬂﬂtmgw’fdlydfogﬁﬁd rhetaifl cslogtomﬁeuﬁgvh eL@bihyRod -Bhy gﬁ’épgyl 3-

ﬁ E Fdependently al kyl 46. The corpound
meshylppty ﬁn‘/@shwért@nw Rlpbwlmqpyl; Ghpanyl, ﬁmamﬂ{yﬂme@ybam

d | di
~CHECLCH e o Shdh s A OTRE I Bl Bt G0 '
methavsiul fanyl phényisidfongk bensil,Ksdpro iabk@¥yBR/ kb PRYline-R0

153 WO 004( 080398 PCT/ U82004/ 06867
carbonyl, and phenylaminocarbonyl.

44.  The compound or salt according to claim 38 wherein R;' is hydrogen.
45.  The compound or salt of claim 38 wherein R; and R;' are each independently alkyl.

46.  The compound or salt of claim 38 wherein R1 and Ry' join to form the group:
\ (CH,), /

47.  The compound or salt according to claim 38 wherein R, is selected from the group

consisting of hydrogen, alkyl, and alkoxyalkylenyl.
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48. The conpound or salt according to claim47 wherein
R2 is selected fromthe group consisting of hydrogen,
wheaoglo80328 met hoxyet hyl , and et hoxymet hyl . 49. RBUS2004/006867
compound or salt according to claim47 wherein R2 is
sel ected fromthe group 5 consisting of hydrogen,
-met hyl, propyl, butyl, 2-nmethoxyethyl, and
4&t hory®itpound 9P sali: zib@ofg)ﬁ&[%t‘% W7 WikdrEind6Ge E{iétﬂ@d F8m the group

claim 38 wherein nis . A S%arnaceutlca
congisRse i hydro syl Rrigethoxysthyh pod ethoayingthet.f ect i ve
anount of a 10 conpound or salt of claim1l and a
phar maceutical ly acceptable carrier. 52. A
4P harTieceuipooad o sulip@sbidingto CRHTRAI47SINGeid R, is selected from the group
t herapeytically effective amount of a conpound or
copgishin ?ﬁmdéﬁ&‘?%msmla Fropvhibnid crmethoxysthyl erpethpkymethyl.
carrier. 15 53. A pharnaceutical conposition
conprising a therapeutically effective anount of a

ONPAYL im.7 and har.maceutical |y

5(§ccept a P@roggﬁ){ %a?{acgéﬁlrgtﬁﬁga?wgggqef?gln 1Egrrposi tion
conprising a therapeutically effective anmount of a
conpound or salt of claim19 and a pharnmaceutically

5laccepphihrcanical €mpodticaomPritiAg iy effective amount of a
conposi tion conprising a therapeutically effective

oo Olptaltof clasmpotnde Rharmageuticxlysicasntalde camidr. a
pharmmaceutically acceptable carrier. 56. A
phar maceuti cal conposition conprising a
therapeutically effective anount of a 25 conpound or

S2sal tA pharglaeéutic3Beoamsbsiopamprisiag bitkehpsatid SI6LHTRENE amount of a
carrier. g?. {A.me hod of inducing cytokine

°°B1P8B‘§fﬁ?frﬁél jof cfaim RRIrMacsHBFalky; aseensahie marsieer i ng  an
ef fective anount of a conpound or salt of claiml to
the animal. - 154 WD 2004/080398 PCT/ US2004/ 006867
58. A method of inducing cytokine biosynthesis in an

S3ani Maphamepeutisimpnydsitionsomprisigg aderafdueicaliyvefeative Abount of a

d,.or sal.t of clai to the animal. 5 59.
oo boBi AT R R oemRecRelinlly s Ser an
ani mal conprising adm nistering an effective anmount
of a conpound or salt of claim7 to the animal. 60. A
met hod of induci ng cytoki ne biosynthesis in an aninal
S4c onpt M@C%ﬁﬂﬁoﬂp@ﬂuﬁg comprigng a dharapeutipalljraffesfivaamount of a
PR AR, f .Gl,ai he animal. 10 61. A
co R P oL SRl 19 an8 e R Rl Ve B ot 21
conprising admnistering an effective anount of a
conmpound or salt of claim30 to the animal. 62. A

met hod of i nduci ng cyt.okine hi.osynthesis in an ani nal
S omp PP SR Th PO COTBrHAG & e yealir et votmeunt of
cof PO EIGaR bf §Rirh 30%ang h phitndBeliRal Gc RPLIR carrier.

56. A pharmaceutical composition comprising a therapeutically effective amount of a

compound or salt of claim 38 and a pharmaceutically acceptable carrier.

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

an effective amount of a compound or salt of claim 1 to the animal.
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63. A nethod of treating a viral disease in an ani nal
in need thereof conprising admnistering to the
w@rioambo3as t her apeutically effective anount of BCT/US2004/006867
conmpound or salt of claiml. 20 64. A nethod of
treating a viral disease in an animal in need thereof
conprising admnistering to the animal a
therapeutically effective anmount of a compound or salt
of claim5. 25 65. A nethod of treating a viral
I se | kL f ising . .
i e e BRI s GRERA cBlyBsng administring
angdfffegivd amouwntoliacompoandcanph whidaim 53alite @imalcl ai m 7.
-155 WD 2004/ 080398 PCT/ US2004/ 006867 66. A net hod of
treating a viral disease in an animal in need thereof
conprising admnistering to the animal a
59 her apeatiddeatihducaid gsliNSD; i afriHR i isteri
of claim19. 5 6#% ngﬁ?g of %S?fég?i ng agelﬁpg%iﬁgﬁéﬂmstenng
anfficetiecamopnd of a gpmapundorrels of elaim @d6 theompmalsi ng
adm nistering to the animal a therapeutically
ef fective amount of a compound or salt of claim30.
68. A nethod of treating a viral disease in an anim
60. n e estidderfénducipnptoldheiiodyhtiegiziin b kil oipritilg administering
an.mal a thergpeuticall]y effectjve amunt_ of a
a%egﬁﬁ%wwt Qgﬁ forgpound ¢jsalt gBclaign 19 po thereniaplof
treating a neoplastic disease in an aninmal in need
thereof conprising admnistering to the animl a
therapeutically effective anmount of a conpound or salt
6lof A mediogiafinducity cytokiet biosyndfesisrieat hnignah covepgisiag hiministering

j e | neanimal in need.ther onpri §i ng
o SR B P SR e O S 6 FBnaly
ef fective anount of a conpound or salt of claimb5. 20

71. A nmethod of treating a neoplastic disease in an
animal in need thereof conprising admnistering to

62 he ‘apcted o mdyspgratakieelipsyngdiosis dn kv enimmbaempusingadministering

GRIRPRHNE, | Qi 5 nmet hgd of
M eat | ng d;ﬁmﬁgg%f;%rg e dplqsséﬁlgéfédlglglg toarﬁf: "|"'a|qn need

thereof conprising admnistering to the animl a
therapeutically effective anmount of a conpound or salt

of . . . . . .
63" A method of treating a viral disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 1.

64. A method of treating a viral disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 5.

65. A method of treating a viral disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 7.
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claim19. - 156 WO 2004/080398 PCT/ US2004/006867 73|.
nmet hod of treating a neoplastic disease in an ani m

Wdﬁmmmmﬁ her eof corrgri sing adm nistering to PEEUS2004/006867

animal a therapeutically effective amunt of a

compound or salt of claim30. 5 74. A nmethod of

treating a neoplastic disease in an animal in need
66 herafetldriticaiinga viaraindisiasd @anHgirhQ ik B@ecﬁ'ﬂb&gk C(ﬁn}%ﬁﬁil%g

t herapeutically effective amount of a conpound or sa
adgyinisicring fy @18 anipepl agherapRysiorlty efectirearBownhuifa coipbyind ot it of
cldfa 19N NH2 10 (RB)n VIl  wherein: each RBis

| ndependently sel ected fromthe group consisting of

al kyl, al koxy, 15 hal ogen, hydroxy, and _

trifluoromethyl; nis an integer fromO to 4, R2 is

f.ramthe group.consisting of: -hydrogen,
67_.3 Z: %%1,%%058’% F&P‘%&%V{rﬁp@%ﬁ% n a;)é apgaal ipBesg thereof comprising
adnihgbtefing icthy bnimal altkethRABeAnAlHE¥ive Arount of 4 co d or salt of
- al k Ig%e-z- aryl, -aII%i}I eney-aéz- ahieny , _ana mlpﬁlﬁ or
Claé‘inl@é%yl substituted by one or nore substituents
selected fromthe group consisting of -157

68. A method of treating a viral disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 38.

69. A method of treating a neoplastic disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 1.

70. A method of treating a neoplastic disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 5.

71. A method of treating a neoplastic disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 7.

72. A method of treating a neoplastic disease in an animal in need thereof comprising
administering to the animal a therapeutically effective amount of a compound or salt of

claim 19,
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WD 2004/ 080398 PCT/ US2004/ 006867 - OH, -hal ogen,
“N(R6)2, -C(R7)-N(R6)2, 5 -S(0) 2-NR6)2,

WO Di{oRO303%X R7) - C1- 1o al kyl, -N(R6)- S(O) 2- Cl- 1PCHIUK3004/006867
C(O-Cl-1o alkyl, -C(O-0OCl-10 alkyl, 10 -N3,
-aryl, -heteroaryl, -heterocyclyl, -C(O-aryl, and

15 -C(O-heteroaryl; each R6 is independently sel ected
7X.r on nbethad¥ ctizatifg 8 nSépladic Asehiedh @8 aRimA ikNied thARMs comprising

ryl al kylenyl; R7 is selected fromthe group
adgaﬁléteglflg iRythg eninml g heragputigally effoctive smbenttodd conmpouhder salt of
cl&ikP3p consisting of -0- and -S(0)0-2-; 20 or a
pharmaceutical |y acceptable salt thereof. 76. A
conpound of the Formula (1X): NN ~-- R2 NN (RB)n
R1' \ RL 25 I X wherein: each RB is independently

lected f.r t he group consi sting of al kyl, al koxy, o
7421 gbuiherl B TsatiSe SheP e dhisrors AgHmahn BScdhvine Liperprising
aditiniBielng @ the anihef a therapeutically effective amount of a compound or salt of

claim 38.

75. A compound of the Formula (VII):

N
| >—R
Z N 2
NH,
(Re)y
viI

wherein:
each Rp is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
nis an integer from 0 to 4;
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:
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WD 2004/ 080398 PCT/ US2004/ 006867 R1' is hydrogen or
alkyl; RL is selected fromthe group consisting of:

WO B4/08089R4, 5 -X-R5, -X-N(R6)-Y-R4, PCT/US2004/006867
-X-C(R7)-N(R6)-R4, and -X-0-R4; or RI' and R1
together with the nitrogen atomto which they are
bonded can join to 10 forma group sel ected fromthe
group consistiqyof. 7 (CH)a_'~\ -NA-N CR7 -N SO2
(CH2) b R1\ Rl RBand $ R2 is selected fromthe
group consi sti-AYo8e,- hydrogen, -alkyl, 15 -al kenyl,

-aryl, -heter é/)I - het erocycl yl ,
- al kyI ene- Z- al E@F 20 - al kyl ene- Z-aryl ,
- al kyl ene- Z- al-K€Ry)IN(Eahd - al kyl or al kenyl substituted

s Dy TSR e et o che oroue
;“Cf( ;ﬁﬂ - N(R6) 2,-N(RS(R2y- Begy1, - N(R6) - C(RY) - C1- 10
-N(Re)- S(0)2-C1.10 alkyl,
-C(0)-Ci.10 alkyl,
-C(0)-0O-Cj.1 alkyl,
10 N,
-aryl,
-heteroaryl,
-heterocyclyl,
-C(O)-aryl, and
15 -C(O)-heteroaryl;
each R is independently selected from the group consisting of hydrogen, alkyl

2

and arylalkylenyl,
Ry is selected from the group consisting of =O and =S; and
Z is selected from the group consisting of -O- and -S(0)o.2-;

20 or a pharmaceutically acceptable salt thereof,

76. A compound of the Formula (IX):

NN
\
| N>_ Ry
]
N
/ \R
(RB)n R1' 1
25 IX

wherein:

each Ry is independently selected from the group consisting of alkyl, alkofcy,
halogen, hydroxy, and trifluoromethyl;

n is an integer from 0 to 4;

- 158 -



10

15

20

25

30

30 -N(R6)- S(0)2-C1-10 alkyl, - 159 WD 2004/ 080398
PCT/ US2004/ 006867 -C(O)-G-io alkyl, -C(O-0d-lo

w@bkdoglogo39s N3, -aryl, 5 -heteroaryl, -heter ocRCT/Pb2004/006867

-C(O-aryl, and -C(O-heteroaryl; R4 is selected from
t he group consisting of hydrogen, alkyl, alkenyl,
al kynyl, aryl, 10 heteroaryl, and heterocyclyl
wherRy' is liydeogeh oy bikyB| kenyl, al kynyl, aryl, heteroaryl,
and _heterocyclyl groups can_ be unsubstituted or
subsRi B geleefed {roBrike groupsoasistitgfl t uent s i ndependent | y
sel ected fprom the group consisting of alkyl, alkoxy,
hal oal kyl ; hal oal koxy, hal ogen, nitro, hydroxy,
mer capt o,-YeRano, carboxy, fornyl, aryl, aryl oxy,
arylalkox¥% het eroaryl, heteroaryl oxy,
heteroary"Bkoxy, het erocycl yl, heterocycl yl al kyl enyl
am no, 15x§Nh%bqnpgp, (aryl al kyl enyl ) am no,
di al kyl am no, and in the case of al kyl, al kenyl,
al kynyl , -Xa@RHNRs)Byehgl , oxo, with the proviso that
when R4 i§%6 ubstituted al kyl group and the

n

substi tue cohtai ns a hetero at om whi ch bonds

di r et R, YarkdRttbgetidriyith e Qb deR Gfdnt {bewﬁhﬁ gﬂeguagé ?(?r?led can join to

contains at | east two carbons between t uen

form g sravw sgleried Geom thegmounoconsistiegio i s bonded; 20 R5 is

selected fro &dqxp roup consisting of (CH2)a -NA
-N- CR7 -N-/§ (%E%RS, and C R8l each R6 is

i ndependenMy sel ect e fridm¢he gr oU‘;{“eT@&i sting of

hydr ogen, aI\KyQCHZ)b@nd aryhal kyl enyl ; ‘egch R7 is
i ndependent |y sel’écted fromtheagdoup cbnsisting of =0

and ; ' - ne. Ais selected from
the%?%ﬂeé&?eﬁ?%ﬂln 0‘311?@!?@%(‘%%?’5 -0-, -N(R6)-,

- N( Y- R4) ~hydaogen, - N(X- N(R6) - Y-R4) -; X is C2-20
aIkerneLMkwj
-alkenyl,
-aryl,
-heteroaryl,
-hsterocyclyl,
-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,
-N(Re)2,
-C(R7)-N(Re)z,
-5(0)2-N(R¢)s,
-N(Re)-C(R7)-C1.10 alkyl,
-N(R¢)- S(0)2-Ci.19 alkyl,
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Y is selected fromthe group consisting of -C(RS)-,
-C(R7)-0-, -S(0)2-, -160 WO 2004/080398

WA 8Be04/ 006867 - S(O) 2-N(R6) -, and - C( RS) - N(RE$2004/006867
wherein RO is selected fromthe group consisting of
hydrogen, alkyl, and arylal kylenyl; or R9 and R4
together with the nitrogen atomto which R9 is bonded

can join to foomoyds, gaRyly (CH2)a -NA (CHAf 5 Zis
selected fromthe _g)roup consisting of -O _

and- S(0) 0_2-; 4{@)¥-&no dlkdr e i ndependent |y integers
fromlto 4 vvi_gq the proviso that when Ais -0-,
“N(R6)-, -N(Y-RA)-, or -N(X-N(R6)-Y-R4)- then a and b
are independenatyy, i ntegers from2 to 4; or a
pharmaceutical |y acceptable salt thereof. 10 77. A
conpound of tHESEERM a (X): (r), N+ 11 RRa N NR
(RB)I'l R1' |a xetedfa§éi§i,n: 15 each RB is independently
sel ected fromthe gfodp consisting of al kyl, al koxy,
hal ogen, hydr o%}0)-and, andi f | uoromet hyl ; n is an integer

el ected from QST Honel sting of: 20 - Ria

- Y- R4ais selecfedi®om theeuPebnsistiga h%&kﬂ%,%@én@ﬂ%lkynyl, aryl,
hetae?garyl, 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,
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;

R; is selected from the group consisting of

(CH,),
_N/ \A —N—CR, —N—S80,
. (CH,), C R, ( R,

, , and

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

each Ry is independently selected from the group consisting of =0 and =S;

Rg is Cy7 alkylene;

A is selected from the group consisting of -CH(Re)-, -O-, -N(Rg)-, -N(Y-R4)-, and
-N(X-N(Re)-Y-Ry)-;

X s Cypy alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)s-,
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25 X-0-Rd4a; or R' and Ria together with the nitrogen
atomto which they are bonded can join to forma
w@r@upsses ect ed fromthe group consisting of. PABUSAM006867
2004/ 080398 PCT/ US2004/ 006867 (CH2)a -N A -N- CR7 -N
S22 / I r (CH2)b R8 and R81 Rea is selected fromthe

group consisting of.- - hydrogenI -alkyl, 5 -fl kenyl ,
- a
S(@)ZyNﬁReél)’l e@izdf%d(RET)eIg%g? Ivdgﬁnégeui R3 ?saéé%t:ﬁﬁor Fi% gré oup consisting of

hygipashi Qllﬁl’le@ldo%r}’bﬁé’lwl,m Re agdu Bsttcngeth@n withdlad mmogeh &toano which

e TV
af%i%??é i N(é:lg, 4003;%( g cf?g) o kyl ,N( R?)C(g-c)l-| o al kyl,

20 -C(O-0L1-10 alk , -N3, -aryl, -heterocyclyl,
and -C(O) - ar& ais selected fromthe group
consi sting of en, al kyl, al kenyl, al kynyl, aryl,

Z is selected from the group consisting of -O- and -S(0)o.2-; and
a and b are independently integers from 1 to 4 with the proviso that when A is

-O-, -N(Re)-, -N(Y-Ry)-, or -N(X-N(R¢)-Y-Ry)- then a and b are independently integers
from 2 to 4;

or a pharmaceutically acceptable salt thereof.

77. A compound of the Formula (X):

O. + N
N X
I \> R2a
7N
/ N\
1] R
(RB)n R1 1a
X

wherein:
each Rp is independently selected from the group consisting of alkyl, alkoxy,
halogen, hydroxy, and trifluoromethyl;
n is an integer from 0 to 4;
R:'is hydrogen or alkyl;
Ry, is selected from the group consisting of’
R,
~Y-Rya,
-X-Rs,
-X-N(R¢)-Y-Raa,
-X-C(R7)-N(R¢)-Ra, and
-X-0-Ras;
or R;' and Ry, together with the nitrogen atom to which they are bonded can join to

form a group selected from the group consisting of:
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and heterocyclyl wherein the al kyl, alkenyl, alkynyl,
aryl, and heterocyclyl groups can be unsubstituted or

wGQ g 08308 ed by one or nore substituents i ndeprC®sL004006867
sel ected fromthe group consisting of alkyl, alkoxy,
hal oal kyl, hal oal koxy, hal ogen, nitro, hydroxy, cyano,
carboxy, fornyl, aryl, aryloxy, arylalkoxy,
heterocyclyl N@Hg; cyclylalkylenyl an1no

alkylaninQL (aryIaI Laan nlno and in
t he case of\g%;%l —ggienyg ynyI Q é
2004/ 080398 4/ 00 867 an he Rgocyclyl 0Xo0,
with the proviso that Wwhen Rda f@'a substi tuted al kyl
gr ouke. trmglected frasm it groupecunsizang ai:ns a hetero atom
whi ch bong dlrectly to the al kyl group then the al kyl
group cont¥R8ht |east two carbons between t he
substi t ueglkypnd the nitrogen atomto which R is
bonded; 5 Rg is selected fromthe group consisting of
(CHZ) a- 1\-alkemylA -N- CRS -N- SO2 (CH2)b R8 , C R8 and
each R6 | yhndependently sel ected fromthe group
conS|st|ng of hydrogen, al kyl, and aryl al kyl enyl ; each
R7 is |ndapgmﬁe§nla el ected fromthe group consisting
of =0 and =5; 10 R8 is C2_7 al kylene; A is selected
fromthe @&M@%e@bﬁ§ﬂstlng of -CH(R6)-, -0-, -N(R6)-
-N(Y-R4) -, g Y-R4)-; X i s C2_20
L5tefe- 2 MO SR

al kyl ene; |s Se omthe group consi sting of

-C(R7) -, -alkyIR¥)adkon 1suSét@u%d,b bae vPhiat
-C(R7) - N LERf V\,he%’el n | sysel ected ?@éﬁﬁ%ntgsé@&ed from the
consi st i %@0 COngy &ﬁfen al kyl and aryl al kyl enyI or
RO and R4 togepper with the nitrogen atomto whi ch R9
is bonded can join to formthe group (CHAI \ -NA
(CH2)b Z" is sllegshed fromthe group consisting of -0-
and -S(0)2-; algﬂ2 0 a and b are independently integers
froml to 4 w e proviso that when Ais -0-,
-N(R6) -, -N(Y= -N(RD),, N(X-N(R6)-Y-R4)- then a and b
are |ndependen y integers from2 to 4;

-5(0)2-N(Rg)2,

-N(R¢)-C(R7)-C1.10 alkyl,
-N(R¢)- S(0),-Ci.10 alkyl,
-C(0)-Ci-q0 alkyl,
-C(0)-0-C;.q9 alkyl,
-N3,
-aryl,
-heterocyclyl, and
-C(O)-aryl,;
Ruya 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

el

unsubstituted or substituted by one or more substituents independently selected from the
group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, cyano,
carboxy, formyl, aryl, aryloxy, arylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino,
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl,
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or a pharmaceutically acceptable salt thereof. -163

WO 2004/ 080398 PCT/ US2004/ 006867 78. A conpound of
wob@4Bgmetil a (XLIT): NN 11 \> RZ (R)i N NHXCT/(82004/006867

XLIT 5 wherein: Ris selected fromthe group

consi sting of alkyl, alkenyl, alkoxy, halogen,

fluoroal kyl, hydroxy, amno, alkylam no, and

andihetelodyalyil o, With $hédprovisd th LR 4 R, S8 h8GbEHubd up and th
roup ngg?y sti n1 eop 10. - hydr 6 N ﬁ‘t&s@?u ﬁpﬂ%ﬁy}? ©
Sug%}tg}?nt contging @rhé'y%r(g/ ptomqwhich bp@dsaggﬁgﬂy to the alkyl group then the alkyl

o) {iraAcadedy [ sqroof HE ERnEs Bl ey and henfsoesn gipwdo
Wlhiyhﬁmabnndmhre substltuents sel ected fromthe 20
gro si sti.n ﬁ - hal ogen, -N(R6) 2,
> ,‘i% 7‘% fropy eg(owfowﬁeygzof “N(R6) - C(R7) - C1_10
aI kyl, -N( /)—(C|$2()Q)\2 Cl- 1o al kyl,
—N—CR, —N— S0,

/
\\(CHz)b/ Cr, and (RS/;

each Re is independently selected from the group consisting of hydrogen, alkyl,

and arylalkylenyl;
each Ry is independently selected from the group consisting of =0 and =S;
10 Rs is Cy7 alkylene;
A is selected from the group consisting of -CH(R¢)-, -O-, -N(Rg)-, -N(Y-Ry)-, and
-N(X-N(R¢)-Y-Rg)-;
X is Cyp alkylene;
Y is selected from the group consisting of -C(R7)-, -C(R)-0O-, -S(0),-,
15 -S5(0)2-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 is bonded can join to form the group

Z" is selected from the group consisting of -O- and -S(0);-; and
20 a and b are independently integers from 1 to 4 with the proviso that when A is
-0-, -N(Re)-, -N(Y-Ry)-, or -N(X-N(Rs)-Y-R4)- then a and b are independently integers
from 2 to 4;

or a pharmaceutically acceptable salt thereof,
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-C(O)-Cl-10 alkyl, - 164 WD 2004/ 080398
PCT/ US2004/ 006867 -C(O -0 C1-10 alkyl, -N3, -aryl,

WO h@umessas vyl , 5 -heterocyclyl, -C(O-aryl, anPCT/US2004/006867

-C(O-heteroaryl; each R6 is independently sel ected
fromthe group consisting of hydrogen, alkyl, and
arylalkylenyl; 10 R7 is selected fromthe group

7800nsAsbmpgurmfoﬁ&m X@g}i Z is selected fromthe

S(0)0-2-; or a
kereof. 79. A
»1R, - R N (R,

group consisting of -0-
pharmaceutically acceptable
conmpound of the Formula (XLIIJI )
N jy~/ 0 RL,RlL XLIII \()!Q Ni s selected from
the group consisting of ~ al krmzyl al koxy,

hal ogen, 20 fl uor . ydroxy, am no, alkylam no,
and di al kyl am no; 00rl; Rl' is hydrogen or
alkyl; Rl is selected“fromthe group consisting of:
-R4, 25 -Y-R4,

'

XLIT

wherein:

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

>

fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;

lisOorl;
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

grbup consisting of?
-OH,
-halogen,
-N(Rg)2,
-C(R7)-NRe)2,
-5(0)2-N(Re),
-N(R6)-C(R7)-Cy.10 alkyl,
-N(R¢)- S(0),-Cy.y9 alkyl,
-C(0)-Cy-10 alkyl,
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-X-R5, -X-N(R6)-Y-R4, -X-C(R7)-N(R6)-R4, and - 165
WO 2004/ 080398 PCT/ US2004/ 006867 -X-O-R4; or R1' and
wRlotogsdher with the nitrogen atomto which tPEyUS2004/006867
bonded can join to forma group selected fromthe
group consisting of. (CH2)a -NA-N CR7 -N SO2
(CHZ2)b , R8, and R81 5 R2 is selected fromthe group
consi sting of --G(oy®-oggnlkyl; al kyl, -al kenyl, -aryl,
10 -heteroaryl, -heterocyclyl, -alkylene-Z-alkyl,
-al kyl ene-Z-aryl3;  -al kyl ene-Z-al kenyl, and 15 -al kyl
or al kenyl substdituted by one or nore substituents
sel ected fromthe group consisting of: -OH,
- hal ogen, - N(B6jedard) - C(R7)-N(R6) 2, .
-S((r))2-N(R6)% -N&@-C(R?)-Cl-lo al kyl, -N(R®6) -
S(0) 2-Cl- 10 al®gterocyelsb o) -c1-10 al kyl, 25
-C(O - O C1- 1o @(byhryl, anliS.

-C(O)-heteroaryl,
each R is independently selected from the group consisting of hydrogen, alkyl
and arylalkylenyl;

2

Ry is selected from the group consisting of =0 and =S ; and
Z is selected from the group consisting of -O- and -S(0)¢.2-;

or a pharmaceutically acceptable salt thereof,

79. A compound of the Formula (XLIII):

NN
| SR,
Z N
(R), N
/ \R
p——— O R1' 1
XLII

wherein:

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

t

fluoroalkyl, hydroxy, amino, alkylamino, and dialkylamino;
lisOorl;
R;'is hydrogen or alkyl;
R, is selected from the group consisting of:
Ry,
-Y-Ry,
-X-Rs,
-X-N(Re)-Y-Ry,
-X-C(R7)-N(R¢)-Ry, and
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-aryl, -heteroaryl, -heterocyclyl, 30 -C(O-aryl,
and - 166 WD 2004/ 080398 PCT/ US2004/ 006867

WO g{odpsdses eroaryl; R4 is selected fromthe groPEI/US2004/006867

consi sting of hydrogen, alkyl, alkenyl, alkynyl, aryl,

heteroaryl, and heterocyclyl wherein the alkyl,

al kenyl, al kynyl, aryl, heteroaryl, and heterocyclyl

groups caX-0eRynsubstituted or substituted by one or
bstituents 5 i ndependently selected fromthe

nore su
gr mﬂﬁ%o*ﬁ’é]i R toggfherr wish ﬂVlmtrQﬁeR@f@}n tchwhishltheyl are bonded can join to

foHﬁ |

oxy, mercapto, cyano,
car box@%%?edr}?élﬁ S% OﬁB wﬁ%%@%’ggr yl al koxy,
het er oaryl , t(@lrlpar\gl oxy, heteroaryl al koxy,
heterocycu het eroCycl ylalkydrenyl , am-neq
al kyl am no, \(aryl al ky, enyI )am,no d| al Kyl no, and in
the case of \(F@‘ﬁ kenyl , Bl; kynylg lénla?n
het erocyclyl, oxo, with the provi’'so t hat wheh R4 is a
subdtaiis mletde@ﬁhm thggmmp camgistingenf10 subst it uent
contains g hetero atom which bonds directly to the
al kyl groﬁ\{) PEZh the al kyl group contains at |east
two car bostkyhet ween the substituent and the nitrogen
atomto which Rl is bonded; R5 is selected fromthe
group condkerylng of (CH2)a -N A -N CR7 -N- SO2 (CHA
RI R 8 ang.$ 15 each R6 is independently selected from
the group cdnsisting of hydrogen, alkyl, and
aryl al kyl-betgloarygach R7 is i ndependently selected from
t he group consisting of =0 and =S; R8 is C2-7
al kyl ene 1#e108Yd®h ect ed from the group consisting of

- CH(R6) - aitOrene-7NIRE) -« -N(Y-R4)-, and 20
- N(X- N( R6§- -613264% ;lﬁﬁ’ is C2-20 al kyI ene; Y is selected
from t he -glkplape-Zeargl, st i ng of -C(R7)-, -C(R7)-0-,

o ser eorU ERb Al BEp consi ot ing of  hydrogen,
?lh gy |m t ?ggl;%lﬂg'tag«!:rﬁﬁ?’i §J.‘B¥111tute8 oy BRe AP FhoslbRBELRE el d from the
group consisting of

-OH,

-halogen,

-N(R¢)2,

-C(R7)-N(Re)2,

-3(0)2-N(Rg)z,

-N(Re6)-C(R7)-Cy.10 alkyl,

-N(R¢)- S(0)2-C1.10 alkyl,

~C(0)-Ci.10 alkyl,

-C(0)-0-Cy.p0 alkyl,

-N3,

-aryl,

-heteroaryl,

-heterocyclyl,
-C(O)-aryl, and

- 166 -



10

15

20

25

25 R9 is bonded can join to formthe group / (CH2)a -N

A (CH2)b Z is selected fromthe group consisting of
WO Qo4@sm398 S(0) 0- 2-; and a and b are i ndependenpClUS2004/006867

integers from1l1l to 4 with the proviso that when Ais

- 167 WD 2004/080398 PCT/ US2004/ 006867 -0-, -N(R6)-

-N(Y-R4)-, or -N(X-N(R6)-Y-R4)- then a and b are

i dent | y i0iOpdektaryfiy om 2 to 4; or a

:Oﬂg;epen t| cyl_:c?/ Fgceptag}gl e salt thereof. 5 - 168

lgais selected from tlaw 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,
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—SO,
\ (CH,), / ( R ’ ( Rg/

, 8 and

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

each Ry is independently selected from the group consisting of =0 and =S;

Rg is Cy7 alkylene;

A is selected from the group consisting of -CH(R¢)-, -O-, -N(R¢)-, -N(Y-Ry)-, and
-N(X-N(Re)-Y-Rq)-;

X is Cyp9 alkylene;

Y is selected from the group consisting of -C(R7)-, -C(R7)-O-, -S(0)s-,
-5(0)2-N(R¢)-, and -C(R7)-N(Ry)-; wherein Ry is selected from the group consisting of
hydrogen, alkyl, and arylalkylenyl; or Rg and Ry to gether with the nitrogen atom to which

Ry is bonded can join to form the group

Z is selected from the group consisting of -O- and -S(0)o2-; and

a and b are independently integers from 1 to 4 with the proviso that when A is
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~O-, -N(Re)-, -N(Y-Ry4)~, or -N(X-N(R¢)-Y-Ry)- then a and b are independently integers
from 2 to 4;

or a pharmaceutically acceptable salt thereof,
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