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25 found to be useful as immune response modifiers (IRMs), rendering them useful
in the treatment of a variety of disorders.

There continues to be interest in the imidazoquinoline ring system, and

other ring systems, and there is a continuing need for compounds that have the

ability to modulate the immune response, by induction of cytokine biosynthesis

30 or other mechanisms.
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as immune response nodifiers due to their ability to

i nduce cytokine biosynthesis (e.g., induces the
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such changes in the immune response.

The invention further provides pharmaceutical compositions containing
an effective amount of a compound of Formula I-1 and methods of inducing
cytokine biosynthesis in an animal, treating a viral infection and/or treating a
neoplastic disease in an animal by administering an effective amount of a
compound of Formula I-1 to the animal.

In addition, methods of synthesizing compounds of Formula I-1 and"
intermediates useful in the synthesis of these compounds are provided.

As used herein, "a," "an,"” "the," "at least one," and "one or more" are
used interchangeably.

The terms "comprises” and variations thereof do not have a limiting
meaning where these terms appear in the description and claims.

The above summary of the present invention is not intended to describe

each disclosed embodiment or every implementation of the present invention.



I NVENTI ON The present invention provi des conmpounds of
the followwng Formula (1- 1): NH 1-1 wherein: Zis

wo g{0ep51317 C(O O, or -C(-Q R _3)2-; and as wel PCEHESI004/@39512
speci fic conmpounds of Fornulas (1-2, 1-3, and 1-4),
whi ch represent different core ring structures: 1-2NH,

and NH N X-..Z -.Rl-1. 1-4
N\ gy gk 2o S B
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through lists of examples, which examples can be used in various combinations.
In each instance, the recited list serves only as a representative group and should

5 not be interpreted as an exclusive list.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS OF THE
INVENTION

10 The present invention provides compounds of the following Formula (I-

1):

15 I-1

wherein: Z is -C(0)-, -C(0)O-, or -C(-Q-R.3),-; and as well as more specific
compounds of Formulas (I-2, I-3, and I-4), which represent different core ring
structures:

20

NH,
NN
R
[ P N>— 2
N
R4
1-2



11bl-31dand HC CH, le wherein: X, R R, RA RB,
RA, RB, R2, R3, R1-1,Q Rl1-3, and n are as defined
whedosms13gnd phar maceuti cal ly acceptabl e sal ts p¢EUSID4/039512
The present invention also provides conpounds of the
following Formulas (II, Ill, and IV): Il wherein: Z i
-¢(O-, OO0, or -C(-p.- ) -;X-CCGOR) - RII
and (R) - X - C(OO- RL-1 PV wherein: X, R 1-6 Q
R1-3, and n are as defined N\E_V_VR and pharmaceutically
acceptabl e salts thereofiyl e enbodi nent, there is
provided a conpound oR,theg Forynula (1-1): NH, NNII N
XZ- R1-1 1-1 wherein: R, X—Z—R

S
I

1—1
I-3

and

(R,

wherein: Z is -C(O)-, -C(0)O-, or -C(-Q-R|.3)2-; and more specific compounds
of the following Formulas (Ia, Ib, Id, and Ie):

NH,
NTXN
| \>—R2
= N o
(R), X <
Ry
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w@edososed’ from t he group consisting of:

X is al kylene optionally interrupted by one or nore
-O groups; Zis -C(O-, -C(OO, or -C(-QRi-) -; is

al kyl, aryl, alkylene-aryl,

het eroaryl , al kyl ene-heteroaryl, and al kyl, aryl,

al kyl ene-aryl, heteroaryl, yqr al kyl ene-heteroaryl
substituted by one or nore|stibstituents selected from
t he group consisting of: 3N, _cyano, nitro,

al koxy, di al kyl am no, al Wed Rai oal kyl,

hal oal koxy, al kyl, -NH[G W NHE O -R -NHC(O-NH
, -NHC(0)-NHR , arfbh- proviso that if Z
iIs -C(O-, then may also be -R(C8 )QXH ); with the
further proviso that if Zis -C(OO, then is not
hydrogen; with the further prldviso that if Zis

-C(O O, then X does not

and

wherein: X, R, R,, Ra, Rp, Ras, Rp;, Ry, R3, Ry, Q, Ry3, and n are as defined
below;

and pharmaceutically acceptable salts thereof.

The present invention also provides compounds of the following

Formulas (I, III, and IV):

N

Z~N
R “—
(R), Z\R1_

1

II

wherein: Z is -C(O)-, -C(0)O-, or -C(-Q-R.3)2-;

hydr ogReiT/US2004/039512



include -O groups; isor S; R. is selected fromthe
group consisting of: alkyl, aryl, alkylene-aryl,
whedososstyl , al kyl ene-heteroaryl, andal kyl, arBCT/US2004/039512
al kyl ene-aryl, heteroaryl, or alkyl ene-heteroaryl
substituted by one or nore substituents selected from
t he group consisting of: \hal ogen, cyano, nitro,
al koxy, di al kyl am t hi o, hal oal kyl ,
hal oal koxy, al kyl, RM -NHC(O-R,
-NH-C(O-NH , -NH RNH,and -N ; or the groups
can join together tR,forma ring systemconprising a
saturated or unsaturated 5, 6-, or 7-menbered ring;
is selected fromthe group gﬁr@i%ﬁh-@g—ﬁm al kyl, aryl,
al kyl ene-aryl,

I

and

N
AN

=

R), NH,

HN—X—C(0)0—R,_,

5 v

wherein: X, R, Rz, Ry, Ry, Q, R).3, and n are as defined below; and

pharmaceutically acceptable salts thereof.

10 In one embodiment, there is provided a compound of the Formula (I-1):
NH,
N ‘s N
I \>_R2
XN
Rg \
Ra X—Z—R,_,
I-1
15 wherein:

X is alkylene optionally interrupted by one or more -O- groups;
Z is -C(0)-, -C(0)O-, or -C(-Q-Ry-3)2-;
Ri.; is selected from the group consisting of:
hydrogen,
20 alkyl,
aryl,
alkylene-aryl,
heteroaryl,



het eroaryl, al kyl ene-heteroaryl, and al kyl, aryl,
al kyl ene-aryl, heteroaryl, or alkyl ene-heteroaryl

waamshiut ed by one or nore substituents sel ecP@US2004039512

10

15

20

25

30

the group consisting of: hal ogen, cyano, nitro,
al koxy, di al kyl am no, aIkyIthio hal oal kyl , hal oal koxy,

al kyl', and - ed fromthe group
consi sting of: yleﬁg%ek%o gl%X' V-R, and -X-R; X

i's selected fan@matriflealgmwamn@tabarpg ooﬁlkglehwheuaﬁ)aryl
al kenyl ene, al kynyl ene, yl ene, and heteroarylene
wher ei n skuapq&y BRor Iam@éﬁwtgh@ts setrgtes fkgm Yheagraup

gr oups %ﬁ'ﬁ% ﬁlq)qtlonally interrupted or term nated
with aryl ene, Eor het eroaryl ene, and optionally

i nterrupted by ondalwgempre -O groups; Y is selected
fromthe group consisting of: -S(0)o-2-, -S(O -NR
)-, -C(R)-, -Q(REY®S, -0-C(R)-, -0-(O-

nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SOz-Ri4,
-NH-C(O)-Ri4,
-NH-C(O)-NHa,
-NH-C(O)-NH-R, 4, and
-N3;
with the proviso that if Z is -C(O)-, then R;.; may also be
-N(CH3)(OCHa);
with the further proviso that if Z is -C(O)O-, then R, _; is not
hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOorS;
R,.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,

alkylene-heteroaryl, and



WO g00sesiset ed fromthe group consisting of hydrBgBDS2004/039512

10

15

20

25

30

-N(Rs)-Q -, -C(Re)-N(R)-, -0-C(Re)-N(R)-,
~C(Re)-N(OR )-, NQL J 10 - - RNQ- , andV- NV 10 R

al kyl , al kenyl, al kynyl, aryl, arylal kyl enyl,
aryl oxyal kyl enyl , alkylarylenyl het er oaryl ,

het er oaryl al kyl enyl., er oar, X

al kyl het er oalayﬁygr%?ll,’ al\%ﬁ%?%flrﬁll’t ofets r%ﬂé %ﬂﬂ?he %Fteroaryl

al kynyl sugstivilted By &‘h@brkﬁ/lbl%rs)ﬁbstlt@drﬂé @Xf}b@édkﬁ(brﬁ I‘ﬁlyd group

al kyl aryl enyl, heteroaryl, heteroarylal kyl enyl,
heteroaﬂ9v%%y6ﬁﬁylenyl and al kyl het er oaryl enyl groups
can be unsubstitu substituted by one or nore
substituents |ndepen§eﬁtly sel ected fromthe group
consi sting of al kglan@gl koxy, hydroxyal kyl, hal oal kyl,
hal oal koxy, halogen nitro, hydroxy, nercapto, cyano,
aryl, aryl oxy, arﬁ?&?kyleneoxy, het er oaryl ,

het er oar yl oxy, g{ggrylalkyleneoxy, heterocyclyl,

am no, alkylan1no a 1 kyl am no,

(di al kyl am no) al kyliatkidamino, and i n the case of al kyl,

al kenyl , and alkynﬁi oxo is selected fromthe group
consi sting of: - - - and is selected fromthe
group consi sting Q@kmﬁ;and =S; is a C2-7 alkylene; is
sel ected fromthe group consi sting of hydrogen, alkyl,
al koxyal kyl enyl , &aalkoyy.al kyl enyl ; is sel ected from
the group consistiﬁglof hydr ogen and al kyl ;

-NH-SO-R 4,
-NH-C(0)-R;4,
-NH-C(O)-NHa,,
-NH-C(O)-NH-R 4, and
-Ns;
or the R;_; groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,

alkoxy,



wa@edososisd7 f rom t he group consi sting of a bond, PETZUR0P4/039512
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is alkylene; Ais selected fromthe group consisting o
-0, -C(O-, -9(0)0-2- -CH2- and -N(R)-; Q is

-C(Re)-C(R)-, -S(O -, and -S(O -N(R)-; Vis

sel ected fromthe group consisting O-C(Ro)-, -OC(R
)-, and -S(O -; & . are i ndependently integers
fromlto 6 with ?ﬁ%@%?%%ﬂo% that a + b is < 7;R and
are each independatiyltiticsel ected fromthe group

consi sting of: hydrogen, hal ogen, alkyl, alkenyl,

al koxy, al kylthi o,ha]é%%H‘YI’N(R) ; or and taken together
formeither a fus ring that is unsubstituted or
substituted by onzlq%)rqu)réo¥’e R groups, or a fused 5 to 7
menber ed sat ur at edlkyl,rapdt hat is unsubstituted or
substituted by one_or re Rgroups; Ris selected
fromthe group condwdfng of: fluoro, alkyl,

hal oal k;ﬁz,is a1k otk 5 5%%;5&!3 iog: sel ected fromthe
group consi sting of: halogen, hydroxy, alkyl,

R4,

-X'-Ry,
-X'-Y'-R4, and
-X'-Rs;

X' is selected from the group consisting of alkylene, alkenylene,
alkynylene, arylene, and heteroarylene, wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated with arylene, or
heteroarylene, and optionally interrupted by one or more -O- groups;

Y' is selected from the group consisting of:

-S5(0)o-2-,
-S(0)2-N(Rs)-,
-C(Re)-,
-C(Re)-O-,
-0-C(Re)-,
-0-C(0)-0O-,
-N(Rs)-Q'-,
-C(R¢)-N(Rg)-,
-O-C(Re)-N(Rg)-,
-C(Re)-N(ORy)-,

{\N-Q'—
r 7/

10
s

_._N_ R7_ ...Q'_

R, , and



al kenyl , hal oal kyl, al koxy, alkylthio, and -N(R) ; or
a pharmaceutical ® acceptable salt thereof.ln one

werwodssent, there is provided a conpound of tPET/US2004/039512

10

15

20

25

Formula (1-2): 1-2 wherein: X is alkylene optionally
interrupted by one or nore -O groups; n is an integer

HomOto4;Zis- O-, -C(O0, or -C(-QR. ) -; R
is selected fLDgl oup consisting of: hydrogen,
al kyl, aryl, alky ene- ryl, heteroaryl,

alkylene heteroary Riand aIkyI aryl, al kyl ene-aryl,
heteroaryl, or alkylene heteroaryl substltuted by one
or mor e Retibsdléatedsfion thepwop e@lnsﬁs’cmmtf hgdggeuplkyl, alkenyl,

i amy Ao RS R R ARl STt Bsgroanihy
heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl, wherein
the alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl
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, and alkynyl, oxo;

Rs is selected from the group consisting of:

(CHa),
=GR v
R7/ and \(CHZ)D'/ :

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

R; is a C;.7 alkylene;

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

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

Ry is Cs.g alkylene;

A is selected from the group consisting of -O-, -C(O)-, -S(O)o.2-, -CH»-,
and -N(R4)-;

Q' is selected from the group consisting of a bond, -C(R¢)-,
-C(Re6)-C(Re)-, -S(O)z-, and -S(0)2-N(Rg)-;

V is selected from the group consisting of -C(Re)-, -O-C(R¢)-, and
-3(0)z-;

a and b are independently integers from 1 to 6 with the proviso thata + b

is<7,

10
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-NHSO-RM -NHC(O-RL ,-NHC(O-NH, -NHCO-NHR,
and -N; with the proviso that if Zis -C(O-, then

that if Zis -C(O O, then is not hydrogen; with the
further provi sothat if Zis -C(O O, then X does not
i ncl ude ted fromt

719 O eSS P B S o

heteroaryl, alydgene- heteroaryl; and al kyl, ar yI

al kyl ene- aryl het eroaryl, or alkylene heteroaryl
substi tuted B’;’v‘ocgﬁ@ or rmre substituents selected from
the group cor;lﬁ%yitl ng of: hal ogen, cyano, nitro,

al koxy, di al kyl"anmi no, al kyl t hi o, hal oal kyl,

hal oal koxy, adlﬁeyib/], -NH SO -R ,

alkoxy,
alkylthio, and
-N(Ro)2;
or R, and Rp taken together form either a fused aryl ring that is
unsubstituted or substituted by one or more R groups, or a fused 5 to 7
membered saturated ring that is unsubstituted or substituted by one or more R,
groups;
R is selected from the group consisting of:
fluoro,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
R, is selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro)2;

or a pharmaceutically acceptable salt thereof.

11



-NH-C(0)-R, -NHC(O-NH, -NHCO-NH+RM and-N; or
the groups can join together to forma ring system

W@o9pHssSing a saturated or unsaturated 5-, 6-,POF/US2004/039512
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7-menbered ring; Ris selected fromthe group
consi sting of: aIkyI aryl, al kylene-aryl, heteroaryl,

AR o LA R I

or nore substituents selected fromthe group

consi sting of: halogen, cyaw, nitro, alkoxy,

di al kyl am no, al kylthio, h 0a kyI hal oal koxy, al kyl,
and -N ; and R is select ml>_ group consi sting
of: fluoro, alkyl, hal oalkyls ﬁ, koXy, and -N(Re) ;

(R)n \

wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from O to 4,
Z is -C(0)-, -C(0)O-, or -C(-Q-Ry.3)2-;
Ry.; is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-S0,-R 4,
-NH-C(O)-R14,

12



is selected fromthe group consisting of: -R, OCR
OC-V-R, and-X -Rs; X 1is selected fromthe group

weonsiosing of al kyl ene, al kenyl ene, al kynyl enBCT/US2004/039512
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aryl ene, and heteroaryl ene, wherein the al kyl ene,

al kenyl ene, and al kynyl ene groups can be optionally

i nterrupted or te[ﬂ&ﬁ?§ hywi th aryl ene, or

het er oaryl ene, and op naly interrupted by one or
nore -O groups; YNH-§(®eNHeRgedahd om t he group
consisting of: -S(0)o-2-, -S(O -NR)-, -C(R)-, -C(R
)-0, -0-¢(R)-, -V5C(0-0, -N(Rg)-Q-, -C(Re)-N(R
)-, -0-C(Re)- Drovi it P . - - R
SRR LA Ve plYPR L
cORNIGH})(QCHE); hydr ogen, al kyl, al kenyl, al kynyl, aryl,

aryl al kyl enyl .8t yloxyal kit @Wivir 25€ @8, Sh r,., is not

het er oaryl ,
hydrogen;

with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOorS;
R,.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl; and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SOz-R;.4,
-NH-C(O)-R 4,
-NH-C(0O)-NH,,
-NH-C(O)-NH-R,4, and

13



het er oaryl al kyl enyl, heteroaryl oxyal kyl enyl, and
al kyl het eroaryl enyl, wherein the al kyl, al kenyl,

wa@bkdognyid17 aryl , aryl al kyl enyl, aryl oxyal kyl enyPCT/US2004/039512

10
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al kyl aryl enyl, heteroaryl, heteroaryl al kyl enyl,

het er oaryl oxyal kyl enyl , and al kyl het er oaryl enyl groups
can be unsubstituted or substituted by one or nore
substituents indepeﬁﬁently sel ected fromthe group

consi st ionghelR ;- agrioyps caaljkiaxygettey do toryad Kyg systemt oahpayding a
hal oal koxy, hal oge itrg, hydroxy, mercapto, cyano,
ar RIS FERSALERIEd 1 01 O BRSPS BhGar yI

het er oary| QX ¥eledi&d £6:R3RY Ll ¥bRRPEWDS: heterocyclyl,

am no, al kyl am no, di al kyl am no,

(di al kyl am na)lklkyl eneoxy, and in the case of alkyl

al kenyl, and al.kynyl, oxo; Ris selected fromthe
group consisf?ﬂg of: - N CR - vand is selected from
the group congidédengylpf =0 and =S; Ris a C2-7

al kyl ene; is selected fromthe group consisting of

hydr ogen, al lgteroagylkoxyal kyl enyl, and aryl al kyl enyl

RO is seIect%ﬂqh&ggtyﬁgﬁggg%?_consisting of hydrogen

and al kyl; R oI's a is selected fromthe
group consi stallog, ayl; kylen€af))l,-heter&{19), or alRylene-BGE2rqar@dnd
-N(R)-; Q.is selected fromthe group consisting of a
pond, - 8aPeu(sd bepreyLimpre sprinigyeyeleclocom g pth  »
). Vs ggliggiast fromthe group consisting O -C(Ro)-,
-0-C(Re)-, -N(Rg)-C(R)-, and -S(O -; and a and b are
i ndependently intdghgsnfroml to 6 with the proviso
that a + b is < 7; or a pharnmaceutically acceptable
salt thereof. In &8ther enbodiment, there is provided
a conpound of thegmgsmula (I- 3): NH R. T\ RA X Z
R1-1
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3; and
R is selected from the group consisting of:
fluoro,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro);
R; is selected from the group consisting of:
'R43
_X"R-43
-X'-Y'-R4, and

14



1-3 wherein: X is al kylene optionally interrupted by
one or nore -O groups; Zis -C(O-, -CCOO, or

WO g5 RI7 ) -; Ris selected fromthe group cPCEUS10041039512

10

15

20

25

of : hydrogen, alkyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,
het er oaryl , Q§(-§Jkyl ene- heteroaryl substltut ed by one
or nore substituénts selected from the group

consi st iXigs sfiectéthfrogdig groypnonsisting od alkaldnopqlkenylene

O Ly L3 ST
L .alngmglend grodf!h Eﬁh B@&Wn@l&ﬁﬁeﬁ‘@éd o temeh§ted %@)arylene or

then may al'so ); with the further
pr d¢tesearylene, d oztwrsally@(lt@)r@ted b ene pr mores-Ch@roups;

Y' is selected from the group consisting of:
-S(0)o-2-,
-S(0)2-N(Rs)-,
-C(Re)-,
-C(Re)-O-,
-0-C(R¢)-,
-0-C(0)-0-,
-N(Rs)-Q"-,
-C(R¢)-N(Rg)-,
-0-C(R¢)-N(Rg)-,
-O(R)-N(ORs)-,

{\N-Q-—
.7/

R10

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

15



hydrogen; with the further proviso that if Zis

-C(O O, then X does not include -O groups;Qis or S
weR®sis13s2l ect ed from the group consisting of : PEl/ky1004/039512

aryl, al kylene-aryl, heteroaryl, alkylene-heteroaryl,

and al kyl, aryl, alkylene aryl, heteroaryl, or

S ué}s()flglgmlen%x% g%e%l @/2}1}5 etrbzg ut] 0XY, lpe\fer%}elaﬂg H}Deg)gé he erocyclyl

e’group
halagges) alle}anido, dlblk&limﬁd,l(@w(,ylaﬂmmb}amy@dﬂem and in the case of
al kyl t hi o, haI oal kyl , hal oal koxy, alkyl, -NH SO -RL ,
~ Nk gk, anmﬁll@{lﬂ)om -NH-C(O) NHRL, and -N ;

or the GrauBs.ganhAlfl LBIFLHRIak Jror M a £ing system

conprisifng a saturate nsaturated 5-, 6-, or
7-menbered ri ng, i s/s(éHQgt\ed fromthe group consisting
of : —aikyb(Ry) N
( R/ and \(CHZ)b-/ :
R is selected from the group consisting of =0 and =S;
Ry is a C,.7 alkylene;
Rg is selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;
10 Ry is selected from the group consisting of hydrogen and alkyl;
R is Cs.g alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S(O)¢-,-, -CH»-,
and -N(R4)-;
Q' is selected from the group consisting of a bond, -C(Rg)-,
15 -C(Rg)-C(R¢)-, -S(0)2-, and -S(0)2-N(Rs);
V is selected from the group consisting of -C(Rs)-, -O-C(R)-,
-N(Rg)-C(Rs)-, and -S(O),-; and
a and b are independently integers from 1 to 6 with the proviso thata +b
is<7,

20 or a pharmaceutically acceptable salt thereof.

In another embodiment, there is provided a compound of the Formula (I-

3):

25

wherein:
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W@ bdoglosrser het er oar yl
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aryl, al kylene-aryl, heteroaryl, alkylene-heteroaryl,
andal kyl , aryl, al kylene-aryl, heteroaryl, or

substituents selected fromthe group consisting of:
hal ogen, cyano, nitro, al koxy, dialkylam no,

al kyl t hiko,. _hal oal kyl al pal I - N3. . and
is sel et8§ Prom K‘gnad{%ﬂgerrggt%é%gto?iﬁéy%ﬁrg% gr'&@% - R4,
-X - Y - Rlis -@0)---E(OR, oXC(+Q-Rs8)ect ed from the group
consi sting of al kylene, al kenyl ene, al kynyl ene,

ar yl ene Riadseirstes fom (heegiaup cinsistng of:he” al kyl ene,

al kenyl ene, @lp&iroggrkynyl ene groups can be optionally
interrupted or té&riinated with aryl ene, or

het er oar yl enalkygnd optionally interrupted by one or
nmore -O groups; Y is selected fromthe group

consi sting oftY'~S(0)o-2-, -S(O -NR)-, -C(R)-,
-C(Re)-O,  alkylene-aryl,

heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO2-Ry 4,
-NH-C(O)-Ry.4,
-NH-C(O)-NH,,
-NH-C(O)-NH-R, 4, and
-N3;
with the proviso that if Z is -C(O)-, then R;.; may also be
-N(CH;)(OCHy);
with the further proviso that if Z is -C(O)O-, then R, _; is not
hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;

17
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-0-C(R)-, -0-C(O-0G, -N(Rg)-QLl-, -C(Re)-N(R)-,
-0-C(Re)-N(R )-,-C(R J-N(OR )-, NNQ J 10 - R N-Q and

W0O/2008/03317 s sel ected fromthe group consi sti ngP@Ff/US2004/039512
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30

hydr ogen, al kyl, al kenyl, al kynyl, aryl,

aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl ,

het er oar, Fg hekeroaryl al kyl enyl,

heteroa#g oxyal' kyl enyl, and al kyl het eroaryl enyl ,

wher ei n Rjhds sdléotéd framkiagilonp abhsystinls ofar yl |
aryl al kyl enyl , aryl oxyal kyl enyl, al kyl aryl enyl ,

het er oaryl , H@ﬂéfoarylalkylenyl,

het er oar yl oxyglkyl enyl, and al kyl heteroaryl enyl groups
can be unsubstituted or substituted by one or nore
substit uent s adlndepenrgdent | y sel ected fromthe group
consi sting of al kyl  al koxy, hydroxyal kyl, hal oal kyl,
hal oal koxy, Hﬁ“@ﬁéﬂ: nitro, hydroxy, mercapto, cyano,

aryl, aryl oxyjkyénélighdeydronnagxy, heteroaryl,
het er oar yl oxy, heteroar%?alkyleneoxy, het erocycl yl ,

ami no, al kyl atkyhoaryld plklylepe-aril ligteroaryl, or alkylene-heteroaryl
(di al kyl am.no, kyl eneoxy, ' he.case of al kyl,
a1 keny ! SRR LY 07 OEG s B i GRS s Bl
group cqpssisidgef.of: - N C(R) - v -\ and . is
sel ected fromthe group consisting of =0 and =S; R7 is
a C2-7 al kyl ene; iglogenect ed from t he group consi sting
of hydrogen, alky%ymﬁjkoxyalkylenyl, and
aryl al kyl enyl ; ’

nitro,

alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-R.4,
-NH-C(O)-R; .4,
-NH-C(O)-NH,,
-NH-C(O)-NH-R .4, and
-N3;
or the Ry.3 groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,

alkylene-heteroaryl, and

18
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RO is selected fromthe group consisting of hydrogen
and alkyl; R ois 3-8 alkylene; Ais selected fromthe

w@e@apssonsi sting o -0, -C(O-, -S(0)o-2-, -CFUSENH039512

-N(R)-; Q@ is selected fromthe group consisting of a
bond, -Q(R)-,-CR)-QR)-, -S(O -, and -S(O -N(R

)-; Vis sel e I r R
)Y SEE AR PUBRTS A e B
from 1 substButei bly ohber proow substitubat selectedfrom thie groupand
are each |nde e ndently selected fromthe group

consi st9H§SHE °fhydrogen, hal ogen, al kyl, al kenyl,

al koxy, al kylthl %al@géq N(R*) ; or a phar maceuti cal »
acceptabl e salt ther eof. In another enbodinent, there
is provided a comyeumd of the Fornmula (1-4): (1-4)
wherein: X is alk {ene optionally interrupted by one
or nore -O group‘ﬁ °n is an integer fromO to 4; Zis

-O-, -AO0, gkoxy(-QGR. ) -; Ris selected from
t he group consi sting of: hydrogen, alkyl, aryl,
al kyl ene-aryl, dialkylamino,

alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-Nj; and
R; is selected from the group consisting of:
-Ra,
-X'-Ry,
-X'-Y'-R4, and
-X"Rs;

X'1s selected from the group consisting of alkylene, alkenylene,
alkynylene, arylene, and heteroarylene, wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated with arylene, or
heteroarylene, and optionally interrupted by one or more -O- groups;

Y’ is selected from the group consisting of:

-5(0)o-2-,
-S(0)2-N(Rs)-,
-C(Re)-,
-C(Re)-O-,
-0-C(Re)-,
-0-C(0)-0O-,
-N(Rg)-Q'-,
-C(Re¢)-N(Rs)-,
-0-C(Re)-N(Rg)-,

19



het eroaryl , al kyl ene-heteroaryl, and al kyl, aryl,
al kyl ene-aryl, heteroaryl, or alkyl ene-heteroaryl
waamshiut ed by one or nore substituents sel ecP@US2004039512

the group consisting of: hal ogen, cyano, nitro,

al koxy, dial kyl am no, al kylthi o, hal oal kyl,

hal oal koxy, ab%l\&jg—l; SO-R -4, -NHC(O-R,

-NH C(O) - NH NHR. , and -N; with the
proviso that if -C(O-, then may al so be - N(CH
Y(OCH ); with F\{JPt'her proviso that if Zis

-(O O, then ksgn not hydrogen; with the further

provi so that | f Z°| s -C(-0Q O, then X does not include

- O groups; _S hs-selected fromthe group
consi sting of {ky jaryl al kyI ene-aryl, heteroaryl,

~{ L r
\

R10

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

10 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

15 alkyl, alkenyl, and alkynyl, oxo;

R; is selected from the group consisting of:
o N/(CHz)a N

A

—N— C(R,)
\icHp,— :

¢ R7/ and
R is selected from the group consisting of =0 and =S;
R7is a C;.7 alkylene;
20 Rs is selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;
Ry is selected from the group consisting of hydrogen and alkyl,
Ry 1s Cs.g alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S(O)¢.2-, -CH,-,
25 and -N(Ry)-;
Q' is selected from the group consisting of a bond, -C(Re)-,

20



al kyl ene- heteroaryl, andal kyl, aryl, alkyl ene-aryl,
heteroaryl, or al kyl ene-heteroaryl substituted by one

W@e00s0sB1B5UbSt i tuents sel ected fromthe group PCT/US2004/039512

10

15

20

25

consi sting of: hal ogen, cyano, nitro, al koxy,
di al kyl am no, al kylthi o, hal oal kyl, hal oal koxy, al kyl,

-N O-NH, -NHC(0)-NHR
, Fbgp) I@ko' wa g?lé)t%(s%)?:algﬁl#dﬁ} 2 oget her t ocg oz m a
ring systBmekopifiodi (g groigadonsiatingoOC(RE)SADICR HJ abd ,

6-, or 7-menbered ring; is selected fromthe group
con§“§h$ng of : alkyl, aryl, alkylene-aryl, heteroaryl,

oL e RS ORengbi A o LSRR B
or igwf7e substituents sel ected fron1the group
consi sti ngand Rg: ?lraeI e% 1ndepé/nadent'1y selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro)2;

or a pharmaceutically acceptable salt thereof.

In another embodiment, there is provided a compound of the Formula

(I-4):
NH,
N" XN
| N\
P N>R2
\
X—Z—Ry,
Ry
(1-4)
wherein:

X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
Z is -C(0)-, -C(0)O-, or -C(-Q-R)3)2-;
R;. is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,

heteroaryl,

21



nitro, al koxy,dial kyl am no, al kylthio, haloal kyl,
hal oal koxy, alkyl, and -N3; and Ris selected fromthe

w@e@apssonsi sting of: hal ogen, hydroxy, al kyl ,P&l/ks2v94/039512
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hal oal kyl , al koxy, alkylthio, and -N(Rs) ; R2 is
selected fromthe group consisting of: -R4, -X -R 4,

-X-Y-R, agﬂ%{gezh@ém@# éndsel ected fromthe group

consisting o ylene; enyl ene, al kynyl ene,
aryl ene, and alisil, airgdailkyensaryifieicoaryk bealaykyt-aaeroaryl
al kenyl ene, and. al kynyl ene groups can be optionally
i nt er r utRdted by pPps Hanes itﬁ“eé‘rt%/?ezeﬁéﬁd fgem the group
het er oary)e8g.e ANd optionally interrupted by one or
nore -O grougs; Y is selected fromthe group
consi sting of: -Sh@ged-, -S(O -NR)-, -C(R)-,
“A(Re)- O, cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Rj.4,
-NH-C(O)-R .4,
-NH-C(0O)-NH,,
-NH-C(O)-NH-R, .4, and
-N3;
with the proviso that if Z is -C(O)-, then R;.; may also be
-N(CH;)(OCHj);
with the further proviso that if Z is -C(O)O-, then R, ; is not
hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOorS;
R,.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,

alkylene-heteroaryl, and
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waosesset ected fromthe group consi stl ng of hRdr/UgmE®N4/039512
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-0-C(R)-, -0-C(O-0, -N(Rg)-Q,-C(Re)-N(R ) -
_0-C(Re)-N(R )-, -C(Re)-N(OR )-, NQ- 10, and V- N

al kyl, al kenyl, al kynyl, aryl, arylal kyl enyl,
aryl oxyal kyl enyl , aIkyIarernyI het er oaryl ,

het er oar yl al k%@%yf \I%H eé %ﬁﬁ e%x?r@?éf &M%ﬁ'%?%maryl

al kyl het er oar
al kynyl ,subdtithted By yhé@bkibeignbstitaénts setscdddfrdbranid group
al kyl aryl enyl, heteroaryl, heteroarylal kyl enyl,
heteroaﬁ?ﬂ%%ﬁ@ﬂﬁylenyl and al kyl het er oaryl enyl groups
can be unsubstitutgg.Q; substituted by one or nore
substituents |ndepen§ently sel ected fromthe group
consi sting of al kylyan®gl koxy, hydroxyal kyl, hal oal kyl,
hal oal koxy, halogen nitro, hydroxy, nercapto, cyano,
aryl, aryloxy, aryt ?kyleneoxy, het eroaryl ,
het er oar yl oxy, hegmgﬁgrylalkyleneoxy, heterocyclyl,
am no, al kyl am no, 1 kyl am no,
(di al kyl am no) al kydidkgexo, and i n the case of al kyl,
al kenyl , and alkygﬁ:thoxo is selected fromthe group
consi sting of 39 %N C(R) - vand . is selected
fromthe group comgicatkdyng of =0 and =S; Ris a C2-7
al kylene; R is selecte fromthe group consi sting of
hydrogen, al kyl , aklosl@Ebkyl enyl , and aryl al kyl enyl ;
RO is sel ected frgm&hhe group consisting of hydrogen
and al kyl ; ?

-NH-SO2-R}.4,

-NH-C(O)-Ri 4,
-NH-C(O)-NHa,
-NH-C(O)-NH-R 4, and
-N3;
or the R;_; groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
Ri.4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,

alkoxy,

23



R ois 3-8 alkylene; Ais selected fromthe group
consisting of -O, -C(O-, -S(0)o-2-, -CH2-, and -N(R

W0 2005051315 sel ected fromthe group consisting PET/EHS2004/039512
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bond, -C(R)-, -C(R)-C(R)-, -S(O -, and -S(O -NR
)-; s selected fromthe group consisting of -C(R")-
-0-C(Rs)-, and Sglc%k and a and b are |ndependently
integers from1 t XMHP Wt he proviso that a + b is <
7; or a phar naceutam@,ﬁh{b accept able salt thereof. In
anot her enbodi nent, ‘there is provided a conpound of
the Formula (Ia): haealkal.wherein: X is al kyl ene
optionally interr one or nore -O groups; nis
an integer fromtlg%sﬁﬁ ys sel ected fromthe group
consi sting of: hydhkgfeand al kyl, aryl, alkylene-aryl,
heteroaryl, al kylene-heteroaryl, -N(CH )(OCH ), and

al kyl, aryl, alkyrd hé‘ngryl het eroaryl, or

al kyl en r a;,éb%} ne or nore
substltg(eﬁ%%gae%%néd Biﬁé%l(%ggg? Sg consi sting of:
hal ogen, cyano, ni halogeml koxy,

hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro)2;
R; is selected from the group consisting of:

Ry,

-X'-Ry,

-X'-Y'-R4, and

-X'-Rs;

X' is selected from the group consisting of alkylene, alkenylene,
alkynylene, arylene, and heteroarylene, wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated with arylene, or
heteroarylene, and optionally interrupted by one or more -O- groups;

Y' is selected from the group consisting of:

-5(0)o-2-,
-5(0)2-N(Rs)-,
-C(Re)-,
-C(R¢)-O-,
-O-C(Rg)-,
-0-C(0)-O-,
-N(Rg)-Q",
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di al kyl am no, al kylthi o, hal oal kyl, hal oal koxy, al kyl,
-NH-SO-RM -NHC(O-RL, -NHC(O-NH,
wo MNHs@B)7 NH RM and -N ; R .4 is sel ected fropeT/082004/039512
group consisting of: alkyl, aryl, alkylene-aryl,
het eroaryl, al kyl ene-heteroaryl, ard alﬁyl, aryli
al kyl ene-aryl, 5 ryl, or al kyl ene-heteroary
sub>s/t i tut edybf(gg)éﬁgggr’%r e substituents selected from
the group con§-SXRHYN@®s)-, hal ogen, cyano, nitro,

al koxy, dialk ' | kyl t hi o, hal oal kyl,
hal oal koxy, aﬁggﬁg%sN ;R is selected fromthe

group consi st i%/rrk: fl uoro,
N-Q —
r 7/

10
>

_N_ R7),\I_Q'_
5 Ry , and
~{ )
\ R10

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

10 the alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl
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,

15 arylalkyleneoxy, heteroaryl, heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl,
amino, alkylamino, dialkylamino, (dialkylamino)alkyleneoxy, and in the case of
alkyl, alkenyl, and alkynyl, oxo;

R; 1s selected from the group consisting of:

(CHy),
N—CR) v

A
( R/ \(CHz)b-/

and ;
20 Rg is selected from the group consisting of =0 and =S;
R; is a C,.7 alkylene;
R is selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;
Ry is selected from the group consisting of hydrogen and alkyl;

25 Ry is Cs5 alkylene;

25



al kyl, hal oal kyl, al koxy, and N(R ) ; and is sel ected
fromthe group consisting of: hydrogen, alkyl,

w@bdosnyi317 aryl , heteroaryl, heterocyclyl, PCT/US2004/039512
al kyl ene- Y-al kyl , al kyl ene-Y-al kenyl, al kyl ene-Y-aryl,
and al kyl or al kenyl substituted by one or nore

substit t f : onsist i of :
Uit | Sep SRR LA Ll QIR OIS SRORL: -
- Cleo-®XKG)al kyl, -N(R )-C(0)-C,. oalkyl, -N, aryl,
heteroaryl., heterocyclyl, -C(Q-aryl., an
(O - hetds %?é‘?%‘?d,r gv%é#%gfﬁ}lp %I?S)éﬁtlpg_ef BPOD‘g(-Gf%a)-’- . and3
is _mg@(gg)_’f_rsgmzt,%dgg@p_mggys;l sting of:
5 V is selected from the group consisting of -C(Rg)-, -O-C(Rg)-, and
-S(0);-; and
a and b are independently integers from 1 to 6 with the proviso that a+b
1s<7;

or a pharmaceutically acceptable salt thereof.

10
In another embodiment, there is provided a compound of the Formula
(Ia):
NH,
' :\?— R
. )J x<
R1-1
Ia
15 wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from O to 4;
Rj.; 1s selected from the group consisting of:
hydrogen,
20 alkyl,
aryl,

alkylene-aryl,
heteroaryl,
alkylene-heteroaryl,
25 -N(CH3)(OCH3), and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:

halogen,

26



hydr ogen, C oal kyl, and C2-ioal kenyl, and is sel ected
fromthe group consisting of hydrogen and al kyl; or a

w@basiosiseut i cal |y acceptable salt thereof. | n BODUK®N4/039512

10

15

20

25

30

enbodi nent, there is provided a conpound of the
Formula (Ib): Ib wherein: X is alkylene; nis an
integer fromoO to(ﬁkuﬁ is selected fromthe group
consi sting of: alkyf,’aryl, al kyl ene-aryl, heteroaryl,
al kyl ene- het er oar witro,and al kyl, aryl, al kyl ene-aryl,
het eroaryl, or al kyl ene-heteroaryl substituted by one
or nore substituerfkoX¥el ected fromthe gr oup

consi sting of: hal ano, nitro,
aIkoxy,dialkylaniﬁ%?ggﬁﬁy thi o, hal oal kyl, hal oal koxy,
al kyl, -NH SO - RMalkylhioC( O) - R ,

haloalkyl,
haloalkoxy,
alkyl,
-NH-S0,-R .4,
-NH-C(O)-R .4,
-NH-C(0O)-NH,,
-NH-C(O)-NH-R; 4, and
-N3;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of’
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
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wa@bdoghosrser aryl , heteroaryl, al kyl ene-het er oar yPCT/E81904/039512
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-NHC(O-NH, -NHCO-NHR M, and -N; is selected
fromthe group consisting of: alkyl, aryl,

al kyl, aryl, alkylene-aryl, heteroaryl, or
al kyl ene- heteroaryl substituted by one or nore

Pl ogen by aaed HorT e Sy HEHE, Fam no, -
al kyl thi o, halwead kyl, hal oal koxy, alkyl, and -N; Ris
selected fromthe group consisting of: fluoro,
al kyl , al koxy 2I4¥Al oal kyl, and -N(R) , and is sel ected
fromthe gr o%glogﬂ(%i sting of: hydrogen, alkyl,
alkoxy, and
N(Ro),; and
R; is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
-N(R3)2,
-C(0)-Cy.jpalkyl,
-C(0)-0-C,.joalkyl,
-N(R3)-C(0)-C0alkyl,
-N3,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl,
wherein:

Y is —~O— or —=S(O)o.2-; and

28



al kenyl, aryl, heteroaryl, heterocyclyl,
al kyl ene-Y-al kyl, al kyl ene-Y-al kenyl, al kyl ene-Y-aryl,

waeasabiey! or al kenyl substituted by one or nOPET/US2004/039512

5

10

15

20

25

substituents selected fromthe group consisting of:
hydroxy, halogen, -N(R) , -C(O-C alkyl, -C(O-0C -

al kyl, -N(R )+ C(Q) - [ kyd , - N £y et eroaryl,
het er ocycl yl ?Rf‘-?%f%c-tegér@??]x}éen%my&%%} lél?é)?'oar yl;
wherein: s - 0 or hy§gs® -2-; and Ris selected from
t he group consisting of: hydrogen, G -ioalkyl, and2-i
and R is sel ect ed Ginetlia®@dgr oup consi sting of

hydr ogen and al kyls maceuti cal ly acceptabl e
salt thereof. In afdt ke?&ygg odi nent, the present

I nvent i &3 ipsedadteteBomn tihoghoop bohsisting o€ hfdoged and(dikiyl;

or a pharmaceutically acceptable salt thereof.

In another embodiment, there is provided a compound of the Formula

(Ib):
NH,
N
| P \>_R2
N\ (o)
(R), x=<
O
\
Ry
Ib
wherein:

X is alkylene;
n is an integer from O to 4;
R1.; is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,

alkoxy,

29



NH, N Id wherein: X is alkylene optionally
interrupted by one or nore -O groups; n is an integer

WO e@s0f13td 4; Ri-i is selected fromthe group PCT/US2004/039512
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20

25

30

consi sting of: hydrogen, alkyl, aryl, alkylene-aryl,
het eroaryl, al kyl ene-heteroaryl, and al kyl, aryl,
Subst | tut od by ond SRTI SUbet i uents sel ected from
the group consi stiangyleds, hal ogen, cyano, nitro,
al koxy, dial kyl am no, _al kyl thi o, hal oal kyl,
hal oal koxy, al kyl, halgalks “RM -NH C(O -R M,
-NH C(O) - NH -Nl—l-hgiog)k-oly}-,l’-R , and -N; Qis or S
alkyl,
-NH-SO;-Ri4,
-NH-C(0)-R;4,
-NH-C(O)-NH,,
-NH-C(0O)-NH-R;.4, and
-N3;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
R is selected from the group consisting of:
fluoro,

alkyl,
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wa@bdoglos13ar yl , al kyl ene-aryl, heteroaryl, or PCT/US2004/039512
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Is selected fromthe group consisting of: alkyl, aryl,
al kyl ene-aryl, heteroaryl, al kyl ene-heteroaryl, and

al kykene- heteroaryl substituted by one or nore
substituents selected fromthe group consisting of:
hal ogen, cyanﬁ%gnitro, al koxy, di al kyl am no,

al kyl t hi o, hd P’kyl , hal oal koxy, al kyl, -NH SO -R ,

-NH C(O) - RM halatkG(GhdNH , -NH-C(O) -NH-RM and -N; or
the groups can join together to forma ring system
conpri sing a N&éfur80éd or unsaturated 5-, 6-, or

7 TN A SRR bfaL g oroup consi st
al kyl ene- het éwawmigyh,, and

alkyl,

alkenyl,

aryl,

heteroaryl,

heterocyclyl,

alkylene-Y-alkyl,

alkylene-Y-alkenyl,

alkylene-Y-aryl, and

alkyl or alkenyl substituted by one or more substituents selected

from the group consisting of:
hydroxy,
halogen,
-N(R3)s,
-C(0)-Cy.1palkyl,
-C(0)-0-C.jpalkyl,
-N(R3)-C(0)-C,.1palkyl,
-Ns,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
wherein:

Y is —O- or —S(0)y.2-; and

Rj; is selected from the group consisting of:
hydrogen,
Ci-10alkyl, and

31



al kyl, aryl, al kylene-aryl, heteroaryl, or
al kyl ene- heteroaryl substituted by one or nore

waasosBuent s sel ected fromthe group consi stiPQI/o82004/039512

10

15

20

25

hal ogen, cyano, nitro, al koxy, dialkyl am no,
al kyl t hi o, hal oal kyl, hal oal koxy, alkyl, and -N; Ris
sel ected fromthe gro consisting of: fluoro, alkyl,
al koxy, haloalkylf%dﬁwgwmg %), and is selected from
the growy isededtéd fro@ thé grolly domating ofhkiogerdhrdenyyl;
aryl, heteroaryl, heterocyclyl, al kyl ene-Y-al kyl,
al oy p@harmacgpticaly acceptable saHdboreefr yi | and al kyl or
al kenyl substituted by one or nore substituents
sel ected fromthe group consisting of:

In another embodiment, the present invention provides a compound of

the Formula (Id):
NH

—=Z
ZYZ
NI

=
(R), \X7< Rt

wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
R\, is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of: |
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
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hydr oxy, halogen, -N(R) , -C(O-C,., alkyl, -C(O-0C
al kyl, -N(R)-C(O-C,. alkyl, -N, aryl, heteroaryl,

woetspesyt! yl, -C(O-aryl, and - C(O - het er oar yPCT/US2004/039512

10

15

20

25

30

wherein: Yis - Oor -S(0)o - 2-; and is selected from

t he group consisting of: hydrogen, G -ioalkyl, and

C2-1i oal kenyl ; and is selected fromthe group

consi sting of hydra%'én and al kyl; or a pharnaceutical”

acceptabl e salt thrre9b,-Ry,anot her enbodi ment, there

is provided a conpound of the Fornmula (le): NH, N 3

le wherein: X is aNkyCE€XeRoptionally interrupted by

one or nore -O gr y is an integer fromO to 4; R

is selected from t’ﬂggf%ﬁ’onsi sting of: fluoro,
-NH-C(O)-NH—R1.4, and

. -N3;
QisOorS;
R;.; is selected from the group consisting of:
alkyl,
aryl,

alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-R4,
-NH-C(O)-R4,
-NH-C(O)-NH,,
-NH-C(O)-NH-R| 4, and
-N3;
or the R.3 groups can join together to form a ring system comprising a

saturated or unsaturated 5-, 6-, or 7-membered ring;

33



al kyl, al koxy, haloalkyl, and -N(R) , and is sel ected
fromthe group consisting of: hydrogen, alkyl,

w@bdosnyi317 aryl , heteroaryl, heterocyclyl, PCT/US2004/039512

10

15

20

25

30

al kyl ene- Y-al kyl , al kyl ene-Y-al kenyl, al kyl ene-Y-aryl,
and al kyl or al kenyl substituted by one or nore

substit q@nt seﬁ@ét@d:f{f%tgxé %E?%sgsr&%g%fclo%s/: sting of:

hydr oxy, 'Hal ogen. -

-C(O-0C,. alkyl, -NNR)-C(O-C., alkyl, -N, aryl,
het er oaryl , heterocyclyl, -C(O-aryl, and
-C(O)-heteroé’er)}; wherein: Yis - Oor -S(0)o -2-; and
is selected f@mdehgygroup consisting of:

heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
: cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
-N(Ry),, and
R; is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
heterocyclyl,
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hydrogen, C -ioal kyl, and C2-ioal kenyl; and R9 is
sel ected fromthe group consisting of hydrogen and

w@Pbdoglos130r a phar maceutical ® acceptabl e salt tPer/Esfon4/039512

10

15

20

25

In anot her enbodi ment, there is provided a conpound of

the Formula (I11): -N 11 wherein: X is alkylene
optionally i y one or nore -O groups; nis
an integer f%@%‘% ﬁ‘?z is -C(O-, -C(O O, or

-C(-QR. ) alkyRﬂesY&ﬁdeﬁgm ed ,fromthe group consi sting
of : hydrogen, al kyl ,__aryl, al kyl ene-aryl, heteroaryl,
al kyl ene- het &f WrY-a@HM kyl, aryl, alkylene-aryl,

heteroaryl, ofalkuleRg: sn8§tﬁg@§5g long HP&MJ 4 estubiMs Q6eted

or more substituents selecte e group

consi st ifrogn tfe:gringd @ysistingy@no, nit ro al koxy,

di al kyl am no, al k)ﬁy rryxo hal oal kyl , hal oal koxy,

halogen,
-N(R3),,
-C(O)-Ci.10alkyl,
-C(0)-0-Cy-0alkyl,
-N(R3)-C(0)-C;.10alkyl,
-N3,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl,
wherein:
Y is =O- or —S(0O)2-; and
Rj is selected from the group consisting of:
hydrogen,
Ci.10alkyl, and
Cs.1palkenyl; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.
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al kyl, -NHSQ2-R1-4, -NHCO-R, -NHCO-NH,
-NHC(O-NHRL, and -N; with the proviso that if Z

W0 2005067, then may al so be -N(CH ) (OCH ); w POTARE04/039512

5

10

15

20

25

further proviso that if Zis -C(OO, then .\ is not
hydrogen; with the further proviso that if Zis

-C(O 0O, 0 nqt..i NG e. [ ; [

5 i b s afler SRR RT e M ita HhiaR offrgoRhuta
ar Yle)al kyl ene-aryl, heteroaryl, alkyl ene-heteroaryl,
and al kyl, aryl, alkylene-aryl, heteroaryl, or

al kyl ene- het eroaryl substi ed by one or nore
substituents sel ected frqyn Ngroup consi sting of:

hal ogen, cyano, nitro, éhzﬂ*ylanino

al kyl t hi o, hal oal kyl, hal ogfkoNy, al kyl,

wherein:
X 1s alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
-N(Ry),, and
R; is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,

halogen,

36



-NHSO-RM -NHC(O-R, -NHCO-NH, -NHCO-NH+R,
and -N ; or the groups can join together to forma

WO 20vg/0Sp$T em conpri sing a saturated or unsat urBCBEUSH04/039512
6-, or 7-menbered ring; R. is selected fromthe group
consi sting of: alkyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- het eroar yp\; g gnd al kyl, aryl, alkylene-aryl,
het eroaryl, or aIkyFe %-heteroaryl substituted by one
or nore substituenC8OEE|.pakke fromthe group
consi sting of: hal ggen, cyano, nitro, alkoxy,
di al kyl ami no, al ky-ff?@n-g;éwawm kyl , hal oal koxy, alkyl,

fltoro, al kyl. ol koued GEPTSs ong cons!stine o
5 -N3,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
10 -C(O)-heteroaryl;
wherein:
Y is —O— or —S(0)y.2-; and
Rj; is selected from the group consisting of:
hydrogen,
15 Ci.10alkyl, and
Cs.10alkenyl; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

20 In another embodiment, there is provided a compound of the Formula

(I0):

NN
P N\iRz
Ri4
II

wherein:

25 X is alkylene optionally interrupted by one or more -O- groups;

n is an integer from 0 to 4;
Z is -C(0O)-, -C(O)O-, or -C(-Q-R1.3)2-;
R;.; is selected from the group consisting of:

hydrogen,
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-N(R) ; is selected fromthe group consisting of:
hydr ogen, al kyl, al kenyl, aryl, heteroaryl,

whedososcyr! yl, al kyl ene-Y-al kyl, al kyl ene- Y- al Renyk2004/039512

10
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20
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al kyl ene-Y-aryl, and al kyl or al kenyl substituted by
one or nore substituents selected fromthe group
consi sting ofalkﬁ,ydr oxy, hal ogen, -N(Rs) ,
-C(0)-C,.,oal kyl, -C(0)-0-G -ioal kyl,-NR
)-C(0)-C,.,oa@¥yl, -N, aryl, heteroaryl,

het erocycl yl alky %a[}%r’yl , and -C(O) -heteroaryl;

wherein: Y is 25(0)0-2S and Ris selected from
the group congtesddrilg of : hydrogen, oal kyl, and
C2-i oal kenyl, and
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Rj.4,
-NH-C(O)-R4,
-NH-C(0O)-NHa,
-NH-C(O)-NH-R,.4, and
-N3;
with the proviso that if Z is -C(O)-, then R;.; may also be
-N(CH3)(OCHy);
with the further proviso that if Z is -C(O)O-, then R,_, is not
hydrogen;
with the further proviso that if Z is -C(0)O-, then X does not
include -O- groups;
QisOorS;
R,.3 1s selected from the group consisting of:
alkyl,
aryl,
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Is selected fromthe group consisting of hydrogen and
al kyl; or a pharnmaceutically acceptable salt thereof.

wo pooanssier enbodi ment, there is provided a cop@gDUSZHOE039512
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the Formula (Il1l): HN X - C-OR) - R. Il wherein:
X is alkylene optionally interrupted by one or nore
-0 groups; nuyferdByrnteger fromO to 4; Ris selected
fromthe group consisfing of: hydrogen, alkyl, aryl,

al kyl ene- ar ylhetehastrgs oar yl , al kyl ene- het eroaryl, and

al kyl, aryl, alkylene-ar eteroaryl, or

al kyl ene- het éﬁ%’i%ﬁﬁ‘eg%%§¥4’?ﬁ$ed by one or nore |

substituents aﬁ@l,%il?ﬂk?l%ﬁé[hiﬂ,%e&rr@atzl, ePAIEl Rhé-ReteRfaryl
y

hal ogen, cyano, nitro, al koxy, dialkyl am no,
al kyl t hisabstitigedhy Rys or matesabrBygats spldeiad framythesgmoury

-N+ O)cbﬁes!‘tsting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SOz-R.4,
-NH-C(O)-R14,
-NH-C(0)-NH,,
-NH-C(O)-NH-R, 4, and
-N3;
or the R;_3 groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
R).4 1s selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:

halogen,
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wewpssing a saturated 5-
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-NHC(O-NH, -NHCO-NHRM, and -N; Ris alkyl or
the groups can join together to forma ring system

sel ected fromthe group consisting of: alkyl, aryl,

al kyl ene-aryl, heteroaryl, alkylene-heteroaryl, and

al kyl, aryl, alkylene-aryl, heteroaryl, or
aIkyIene-heteroarﬁymghbstituted by one or nore
substituents sel egiteg) fromthe group consisting of:
hal ogen, cyano, nitro, al koxy, dial kyl am no, al kylthi o,
hal oal kyl , hal oal B8y, al kyl, and -N; R is selected

fromthe group consjisti of : fluoro, alkyl, alkoxy,
hal oal kyl, and - N?%gl;?};l?ﬁglﬁd is selected fromthe group

consi sting of hydmtg#hioand al kyl; or a
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
-NRo),;
R, is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
-N(R3),
-C(0)-C;.joalkyl,
-C(0)-0-Cy.palkyl,

40
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pharmaceuti cal ® acceptable salt thereof. In another

enbodi nent, there is provided a conpound of the
wosss1711 V). (R) - X- C(O O - Rl-1 rv wherei PCT/KS1084/039512

al kylene; nis an integer fromO to 4; Ris selected

fromthe group consisting of: alkyl, aryl,

al kyl ene-aryl, het r | Kyl ene- het eroaryl,
andal kyl , aryl, al_ﬁwgh%(bg?@r‘?d@t eroaryl, or
al kyl ene- het er oar yN; substituted by one or nore
substituents selected fromthe group consisting of:
hal ogen, cyano, nia¥o, al koxy, dial kyl am no,
al kyl t hi o, hal oal @((%}0 | oal koxy, al kyl, -NH SO -RM,
-NHC(O-R, -NH -NH, -NH-C(0)-NH R, and

5 heterocyclyl,

-C(O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is —O- or —S(O)y.,-; and
10 R3 is selected from the group consisting of:
hydrogen,
Ci.10alkyl, and
Cs.10alkenyl, and
Ry is selected from the group consisting of hydrogen and alkyl;

15 or a pharmaceutically acceptable salt thereof.

In another embodiment, there is provided a compound of the Formula

(I10):
N
I ~
=
NH,
(R)q HN
AN
x - C('O'R1_6)2 - R1_1
20 1
wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from O to 4;
Ry, is selected from the group consisting of:
25 hydrogen,
alkyl,
aryl,

alkylene-aryl,

heteroaryl,
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waeasabeyt , aryl, al kylene-aryl, heteroaryl, 0PCT/US2004/039512
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-N; RMselected fromthe group consisting of: alkyl,
aryl, al kyl ene-aryl, heteroaryl, alkyl ene-heteroaryl,

al kyl ene- heteroaryl substituted by one or nore
substituents selected fromthe group consisting of:
hal ogen, Cyar&@eyléﬂéﬂe@eroﬁ&lﬁm’ di al kyl am no,

al kyl t hi o, hal oal kyl, hal dal koxy, alkyl, and -N; Ris
sel ect ed frorlkyhergl alifpleveasil detargargk, or alkylsne-hetgtdayyl,

he_ o odiobied By pRESGRomuPSHTLT s R Th gt O

phar maceghdigdlg of: accept abl e salt thereof. As used

herein, the ternms "al kyl," "al kenyl,"” "al kynyl" and
the prefix "al k-" halogenncl usi ve of both straight chain
and branched chaiQ groups and of cyclic groups, i.e.

cycl oal kyl and cyc oéfkenyl. Unl ess ot herw se
speci fi ed, nitro,

alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri4,
-NH-C(O)-R .4,
-NH-C(O)-NH,
-NH-C(O)-NH-R 4, and
-N3;
R, is alkyl or the R;.¢ groups can join together to form a ring system
comprising a saturated 5- or 6-membered ring;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen, -
cyano,

nitro,
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these groups contain from1l to 20 carbon atonms, wth
al kenyl groups containing from2 to 20 carbon atons,

atons. L some enbodi nents, these groups have a tota

of up to 10 carbon atonms, up to 8 carbon atons, up to
6 carbon at ons, o%mﬂitC)4-carbon atons. Cyclic groups
can be nonocyclic or Hblycyclic and preferably have
from3 to ring cardidikylamiiss. Exenplary cyclic groups

i ncl ude cycl opropyl, cycl opropyl nethyl, cyclopentyl,
cycl ohexyl , adamariklthioang substitut ed and

unsubsti t ut ed borqﬁhmnﬁgrbornyl, and nor bor nenyl .

Unl ess ot herwi se speciti'ed, "al kylene," "al kenyl ene, "
and "al kynyl ene" damatloegydi val ent fornms of the

"al kyl," "al kenyl , " ?nd "al kynyl " groups defined
above. The terns, il enyl," "al kenyl enyl ," and
"al kynyl enyl " are _nse when "al kyl ene, " "al kenyl ene, "

and "al kynyl ene, " re%pectively,‘are substituted. For
exanpl e R wsclgetgd diokythegyoupgonsiptingefpr i ses an al kyl ene
noi ety to mh%ﬁ£n9n aryl group is attached. The term
"hal oal kyl " i's™inclusive of groups that are
substituted hykypne or nore hal ogen atons, including
perfluorinated groups. This is also true of

ot her gr oups aHe@XYi ncl ude t he prefix "hal o-." Exanples
of suitable groups are chl oronet hyl,
trifluoronetﬁgk?ﬁggﬁhghe like. The term"aryl" as used
herei n i ncl udBgRgamhdcyclic aromatic rings or ring

systens. Exanples.of aryl groups. include phen
Bt NyiRo TR, Fom i o Goisliae o Uy et S s or a
ot fi,ﬁﬁlima%@uﬁ(ﬁﬁy gg@reﬁgNgblet Ak th&Esp "heteroatont refers to

the atons , S . The term "heteroaryl" includes
aromatic rings or ring systenms that contain at | east

one ring_ heteroat.o €. v S .. Sui tab

ot e oaly ARB RS Ibereis Diovides Ao of g Formula
quiing): i nyl, isoquinolinyl, indolyl, isoindolyl,
triazolyl, pyrrolyl, tetrazolyl, imdazolyl,

pyrazol yl, oxazolyl, #haZelyl, benzofuranyl,
benzot hi ophenyl , car @@ benzoxazol yl ,
pyrimdinyl, benzim ¢gazolyF, ﬁHinoxaIinyI,
benzot hi azol yl , "naphRRyri di nyl',2? i soxazol yl ,
i sothi azolyl, purinyl, quiNvaxetgoyd—ryrazinyl,

1- oxi dopyridyl, pyridazinyl, triazinyl, tetrazinyl,
oxadi azol yl, thiadiazolyl, ang so on.

wherein:

X 1s alkylene;

n is an integer from 0 to 4;

R}.; is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,

alkylene-heteroaryl, and
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The term "heterocyclyl" includes non-aromatic rings or
ring systens that contain at |east one ring heteroatom

and partially unsaturated derivatives of the above
menti oned heteroaryl groups. Exenplary heterocyclic
groups inclu Y, Li dinyl . it r I

mor phol i nyl , W’O%I? f)%g‘elgﬁﬁ }fl’ lﬁeltt%g%}?g io%#ﬁ??eﬂg-heteroaryl
pi per azisapdtitutetbaant beinoyd substituelag sdleckédfydbm the group

I sot hi azol i di nyl, tetrahydropyranyl, quinuclidinyl,
honopipéPFﬂWHVVﬁ%azepanyl), honopi per azi nyl

(di azepanyl), 1, 3-di | anyl, aziridinyl,
dihydroisoquinoliggkg%ﬁg-yl,

oct ahydr oi soqui noldyand,| / f) -yl ,
dihydroquinolin-(Z[/%-yI, oct ahydroqui nolin-(2//)-yl,
di hydr o- I//-inidé?6=yl, and the |ike. Wen
"heterocyclyl” configix§s a nitrogen atom the point of
attachnment of the hetérocyclyl group may be the

ni trogen atom Thalialkylawinoaryl ene, " "heteroaryl ene, "
and "heterocyclyle ehh%{e the divalent forms of the
"aryl," "heteroar L d "het erocycl yl " groups
defined above. Thealcamkys, "arylenyl,”

"heteroaryl enyl,” and "heterocyclylenyl" are used when
"aryl ene, " "heteréﬁk?ﬂ@ﬁé," and "heterocyclyl ene,”
respectively, areaﬁgﬁstituted. For exanple, an

al kyl aryl enyl group "Conprises an arylene noiety to

whi ch an al kyl gr oNpl-86,-&,ached. When a group (or
substituent or var%@gbﬁé}ts present nore than once in
any Fornmul a descri” “€l-h, each group (or
substituent or vaLNﬁpt?)_R@bjndependently sel ect ed,
whet her explicitly stated or not. For exanple, for the
formul a each groupNHsC(O)dNPeRderndy sel ected. In a
further exanple, mﬁen nore than one group is present
and each R . group ®ontains one or nore Rm groups,
then ea®q,g¢ Mtéﬁfr&mwgad}eeédsmﬁgbﬁct ed, and each
group i s independently selected. The invention is

i ncl usi ve of alkyd conpounds described herein in any of
their pharna%%Htically acceptabl e forms, including
isoners (e.g.,” diastereoners and enantioners), salts,
sol vates, polajkyenghsyl, and the like h particular, if a
conmpound is gptically active, the invention
specificallyhﬁﬁéﬁﬁﬂes each of the conpound's

enanti oners L] 1Cc mxtures of the
enantioners.%ﬁ?mgﬁgﬁﬁﬁmggggﬂ%erstood that the term
"conpound" i ntdyliced, akylens-ai,| hetfroayls br dlkyless-hekmiahdr
Z)r(gl Ie)cz Ip|ts| lgﬂiﬁ?l:l:ta g)g ox?er ornn%re(s%!)stn}ggeun?shse etctetdI t%erg ‘the gsrgll}; S

consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,

alkylthio,
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stated). For any of the conpounds presented herein,
each one of the follow ng variables (e.g., Z, X Y,

wOo200585131RB, R1-1 , Q R1-3, , andso on)in anyPET/USR04/039512
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enbodi nents can be conbined with any one or nore of
the other variables in any of their enbodi nents and
associated wth any, 9081 of the fornmul as descri bed
herein, as would be un e’rstood by one of skill in the
art. Each of the maalkdoxpg conbi nati ons of vari abl es
is an enbodi nent of the present invention. For certain
embodi nents, A is aeileded fromthe group consisting o
-0, -O-, -S(Opn;s -CH-, and -N(R)-. For certain
enbodi nents, Qis - or -S-. For certain enbodi nents,
Qis - Rlsﬁekcteéﬂomme@ndnmobmammgo@ is selected from
t he group cor}ﬁ]ﬁstlng of a bond, -C(R)-, -C(Re)-C(R
Y-, -S(O ¥:-S(O -N(R)-. For certain

enbodi nent s, a}{(}qs sel ected fromthe group consi sting
of -C(R)-, -0°(R)-, and -S(O -. For certain

enbodi nent s ajkoixy, al kyI ene optionally interrupted by
one or nore -q(—g) ﬁ(rguagg. For certain enbodi ments, X is
a al kyl ene ofBSP*LASi n enbodi ments, X is al kyl ene.
For certain emg; rﬁamts X is sel ected fromthe group
consi st ng of - -(CH (ICHZ)

- O CH - Rodn ﬁplecm fr@}(l@f ;roun:r—pnswtms r°f ééqhtoaf:rhand alkyl;

en‘%ggﬁﬂg%a%?%ﬁa;@ aé&épg‘agje%%lt tl'ié?Qé(ftCIfjle) or ?up( c(:j(zlnic,l st i n?CH

-, -CHCCH) -, -CHC(CH) CH-, and (CH) OCH
For certain odl nts, X ed fro gro
Cons: ot 416t By P emiss ol SRem i iy Brad Hhehe

ar yh RD€are ZNGuspRL STHRU éﬂﬁﬁlﬁ ch¥fahe bfhnt:ﬁ‘&i @alty¢808s and of

al kenyl ene, and al kynyl ene groups can be optionally
i ntegelragrveps, oe. ayeloalkyharsticysicatkeayly [1rless atirerwise specified,

o 668 gy e Hrosh o 20 b Bl iRaltensy srdli Bhigiming
- S(fﬂ))n?? to 20 E&boit Boh| dh Q‘Rﬂ §conYa1nin§ fis2h 266 20 carbon

fromthe group conS|st|n ) 0o- S(O -N(R)-

- C@Rrn)s. | In sgnR embgdimengs, @(es@ gmups kyav@(a@ptab)f 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.

2% <é

Unless otherwise specified, “alkylene,” “alkenylene,” and “alkynylene”

l” 34

are the divalent forms of the “alkyl,” “alkenyl,” and “alkynyl” groups defined

above. The terms, “alkylenyl,” “alkenylenyl,” and “alkynylenyl” are use when

9% &¢

“alkylene,” “alkenylene,” and “alkynylene,” respectively, are substituted. For
example, an arylalkylenyl group comprises an alkylene moiety to which an aryl
group is attached.

The term “haloalkyl” is inclusive of groups that are substituted by one or

more halogen atoms, including perfluorinated groups. This is also true of other
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For certain enbodi nents, 'Zis -C(O-. For certain
enbodi ments, Zis -C(O)O For certain enbodi nents, Z

cert aj,
seI CE{p gaft ru%)crlrl]l eaﬁ,eg dp ﬁ nSIr]ES a,mrPges c%'}%}uftallsjdclﬁ ﬁ{clloﬁ}%l ygroups are
al Iemoyomaayp&iﬂwromaﬂsﬁ aﬁé(ﬁi@)hke h certain of these
enbodi nents, is selected fromthe group consistjng of

hydr ogerT hs fermaf Ekylf as pesd heggip inchudesBalippshic aromati ries or
ggxgg.ﬂﬁﬁ %5 gﬁiﬁf’érggﬁ)sf IBQIIEIEE Eﬁe[:@'i %‘éehtﬁgln Biphkhy19
aI mbtdnybmchndenym( Rg) . For certain enbodi nents, and

are each_independent | cted fromthe,
consi st Rhﬁesap 8 caa#dﬁ%ﬂtﬁw haieSpagRy F5iEF Lo the atoms O,
emogdi Nents, R and are both nethyl. For certain

al térnative enbodi nents, and forma fused aryl ring
t hat | S Tdnn$¢ms‘thetammrpjl"onclsdmgltcbmmcemngs;ormmg spstemp that R

certain .alternative [ t nd form a
P SR e el B SPR Gt S . ST nRgfoah efubs
unsiidsde fukl etﬂle@m PYUREF quihSithydYisfigndihy I Hd®IYR 96iadIS1,
For certain enbodinents, Ris selected fromthe group

com@azgiyl;@fr@ﬂylh@rregéw, mrﬁazqix@pyramdyl oxggoldthjazolyl,

enlt?g olﬂ{lja%lat M%ﬁpgll Qgt%ﬂ %83% &{alziél%é?’gg}lcgay]f rom

t heegznmwazckyns;umob{llgmjbenbmﬂra@@% naﬁlﬁhsagdaﬁyl abkaydolyl,
aI kenyl ail koxy, al kyl thl o, and -N(Rc) 2. F cert a|]{1
Ylspurpay aingzel ll‘il)Hdé}ﬁ%?ﬁ’éDénhoiﬂ Byl he

gr Mmrf?g%fra%hﬁgo)&fdlat% Qﬂiﬁgltaﬁd}?l, ahdyd c)n.l:or certain

enbod nts, and are bot . For certain
enbodi ndihe $grmi '§1e1m<bce/ctyda'dlnf:ludm ndreargmatipriogei riig sygteots that

h d | k k het |
Al RomaRa HBs s e ol O gy $0 snd iR el aF he fully
ek AR faftidth i A0 QRGO lof 8RBl Hichtlork HeRfoary!

more substituénts selected fromthe group
c ougmusps i Byeroplatyahesereeyclic\gaonps invludenyreplidonys tetrahydrofuranyl,

morpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl,

imidazolidinyl, isothiazolidinyl, tetrahydropyranyl, quinuclidinyl,
homopiperidinyl (azepanyl), homopiperazinyl (diazepanyl), 1,3-dioxolanyl,
aziridinyl, dihydroisoquinolin-(1H)-yl, octahydroisoquinolin-(1H)-yl,
dihydroquinolin-(2H)-yl, octahydroquinolin-(2H)-yl, dihydro-1H-imidazolyl,
and the like. When “heterocyclyl” contains a nitrogen atom, the point of
attachment of the heterocyclyl group may be the nitrogen atom.

The terms “arylene,” “heteroarylene,” and “heterocyclylene” are the
divalent forms of the “aryl,” “heteroaryl,” and “heterocyclyl” groups defined
above. The terms, “arylenyl,” “heteroarylenyl,” and “heterocyclylenyl” are used
when “arylene,” “heteroarylene,” and “heterocyclylene,” respectively, are
substituted. For example, an alkylarylenyl group comprises an arylene moiety to

which an alkyl group is attached.
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di al kyl am no, al kylthi o, hal oal kyl, hal oal koxy, al kyl,
-NH SQ2-R1-4 -NHC(O-R, -NHC(O-NH, -NHCO-NHR

worqosasi3d1z N . For certain enbodi nents, is sel ep€BUSINEMIS12
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the group consisting of aryl, alkyl, and For certain
enbodi nents, is selected fromthe group consisting of

l, al d o F : ' ' | §
el cot o' HrnaEle W RRRm SR LT RIOG) PSR RURERL Ryt

Forang &otraula desdided Werirs cadR drous @reabstithent onvdriagleyisoup
consi sting of net et hyl , , 1 sopropy

hyl , ..\ propyl |
cy CRASpERApHY sclotigglyyiiethss cxpniy Seied oy IForesampls oy the
' . | t | , ,
1 PR NG| ARER Yo i) S 1o BGRK campl

e mydetnmeort shani el ;eadgois presonttangd egeloRp; grong csiitaing ond or
al kyl, aryl, alkylene-aryl, heteroaryl

al KYPTE e ﬁé‘%‘@ﬁ&ggﬂ/?}ﬁéﬁd EfRy indgprdently golpetr 2ad gich Ri
hetgesAk YddepBidetil ¥b16f&s. het er oaryl  substituted by one
or nore substituents selected fromthe group

consi st iThg infentiah ayeslusivy afithe camppendsalekaibed herein in any of
fjl Ef} i+ aa%gc%uti%!}lm%?@%lﬁl}g&%ﬁﬁé@ rll%lﬁggrls e(:).)g(.),/ diagtlelk%lrﬂers

- Nin@efdntidheR); salts, 208 atdd), polﬁﬁbrpﬁ@,faﬁl&itﬁb B OlipaR tufar, if a
the _ groups can join together to forma ring system
Théompagndi; optirallyretitiedse mventiongpecifeally inghiges agh of thy.
Oqgofygo&rlﬁi'g ér*ahﬁot%@r% a8l lr‘éc@m{i'@gl%ﬁﬁxte@ag Eﬂe%gntid?ﬁerg' i®
and conponents of the ring systemare not ITmting
aslshondd &s uhdeytodd thaothederad Yooynpohad' imiudesnagidratl@f such
activity of the compound (i.e. it is. e -
o SFEFT ﬂg)h.cﬂ{;pys&te@?q npt Gitoughatiimes faalts} e esplicitly
6- sta@dd)./- menbered ring is unsubstituted or is
optionally fused to one or two saturated or -

unsat ur doednypef the compourids pessbeteed teneim gachomeiof the following

L O 6 o R BT
halegdolithentAdadnte@BabiNedl Wil anyadid of Wittt bf the@fthedWiliabl&dh

certai n _enbodi nents, is alkyl,or the groups join to

f orany af theirembodients angl aspapiatekewithjany eneotithadenmsilasidescribed
sel ed_fr h roup .consi sti. f  al kyl ryl .

a1 A5 bR Sq\R SR e o Sl e B o f e gepting

al leginbinatiyhs ofalaliybles B-aareylbodiedre bO tHepresef invention.
al kyl ene- heteroaryl substituted by one or nore
substituents selected fromthe group consisting of

arkynsr Rt sPeyfien S5 st Pl b, copgpings -©-
cerCad R, -SOpdt, R€HLS and N@kyl or the groups can join
For certain embodiments, Q is -O- or -S-. For certain embodiments, Q is
-O-.
For certain embodiments, Q' is selected from the group consisting of a
bond, -C(Re)-, -C(R¢)-C(Re)-, -5(0)z-, and -S(0)2-N(Rsg)-.
For certain embodiments, V is selected from the group consisting of
-C(Re)-, -O-C(Re)-, and -S(O);-.
For certain embodiments, X is alkylene optionally interrupted by one or

more -O- groups. For certain embodiments, X is a Cy.¢ alkylene or
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together to forma ring systemconprising a saturated
5- or 6-nenbered ring. For certain enbodi nents, is

wa@ei0sos1sd7 f rom t he group consi sting of hydr ogePCT/E82094/039512
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al kenyl, aryl, heteroaryl, heterocyclyl,
al kyl ene-Y-al kyl , al kyl ene- Y- alkenyl

g AL AR RS e

sl syt %mlp&" 3@ e, fﬁ% < N

ar y& ’Zﬁggﬁgzargﬂmz)hﬁ)%f@ﬁm%&}kgroz@%ﬁ) angr-{H- 322 -CH,-.
o el PR BB TR

lc: ORETH);- ngceﬁz)égygrwgen H(CEh)st, eqmgi- -??@(CH?)ﬁQal kenyl .

or _ce Ln e oal ne sel ect e rom e group
congﬂé{: %)&Hﬁy@ﬂoé@ﬂ%%té? hydr oxyal kyl, and

al koxyalpgy Lerdi® Emﬁ@&ﬂrf%hﬁ R”E'@ @aeagmx%m ﬂhé g%cﬁig%hﬁgnﬁgr&m

the group consisting of hydrogen, alkyl,
al Laﬂoyﬂ@lekglkenyﬁene deynydéne, enyland) mmeseroargleaalvdmred thier om

t he ﬁe%légel én%E %ﬂ,dgadgynyli] dro S ca%¥dr o{}‘%@ )’%lefrmad or

2 ﬁrahh@w@ww Iaryléiw oﬂ@ertéramryleele‘oaﬂl opeiBhAly iRl ed| B dné or

enbodi nents of Fornula 1-1, is selected fromthe group
comiretOngrovps. -R4, -X -R4, -X -Y -R4, and -X -Rs. For

cert ai nfgp‘g%& %BgdlmRn{SsY%l CC? egg%om the group

consi sting rogen, C oaI ?C2-i oal kenyl . For
certain Feﬂ‘omhlmbsdlmeﬁtssw ie @éle@ted ﬁem the grcgip(vd[ismtmg of

consj sting af hydrog al k al kenyl , k aryl ,
ar kgt SO 91, osz%pk;@éww SFiRanypagho-

het r I yig i

hetlgIgg rdyl ox{/@? g)LyI QXJ& ; Ryl rﬁje(&e)rlc\)lg Sf)e’nyl ,

wher aI k;L ky Y al kynyl ry

ar ytfal ky ar | oX jkyl enyl , ‘aIijNI ary

het ek qar 5| heter | kyl enyl \ R,

het er oar yl oxyal kyl en I, and aPIPd/I het er oaf yI enyl groups

b
Subst: 1 LOb PRk bibSHn b AR S POERE QR For
coresrtah embodimeatsi Zlis -@lRax¥or dewtain@xnbadkyédnts, [Zails 6@(GNI-, For

haloalkox hal og hydr oxy, nercapto, cyano,
ar FFrtain e 8‘9(‘?161%’ %I‘%\T&y&éﬁé&xy, het er oaryl ,

het er oafy} Qordhain BRLSIRRAY! Rk &R0 tﬁkeér@ﬁﬁ’@éﬂ% stihg of

am no, al kyl am no, di al kyl am no,
( diftabloy h¥yi, mbdoa Kyl ertiadxand -MgRl).nlit deetaienfehest eafbogiments,

egrl]gl éelec?e%dﬁc?rlrl l§1¥ené'|ohp gc)>(nosisting of hydrogen and alkyl.

For certain embodiments, R4 and Rg are each independently selected
from the group consisting of: hydrogen, halogen, alkyl, alkenyl, alkoxy,
alkylthio, and -N(Ry),. For certain embodiments, R and Rp are each
independently selected from the group consisting of hydrogen and alkyl. For
certain embodiments, R and Ry are both methyl.

For certain alternative embodiments, R and Rp form a fused aryl ring

that is unsubstituted or substituted by one or more R groups.
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For certain enbodinents, is alkyl which may be
unsubstituted or substituted by hydroxy or al koxy. For

we@egsasi1enbodi ments, is selected fromthe groRQI/US2004/039512
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consisting of: - N CR) - v - and For certain
enbodi nents, is selected fromthe group consi sting of
=0 and i t

al kyl eng§r &é:r{)amgl aﬁn eéer%r{;% {]RSAanchI ect %Sefdr5 tr%7

t henegiibtidl Lastes rinpOwhikh H&lﬁ{sﬁgﬂiﬁute@ bksdbstltuted by one or more
al koxyal kyl enyl, and arylalkylenyl. For certain

#HMWMPAts, Ris Hor . For certain enbodinents,
RO i b .
fnd ol kP Elsfth S0 5.‘**%%&%?%%%?2 1134l B Rl R 0GR e

Fohalogen, diydrosyhaikly lrelkesyl, leale@aildylpalkexey, hlkgmnienai&m\l (Rg)z.
integer from1l t the proviso. that

7. For FeF eetid %rﬁﬁwgm%ﬁt ~ apd Ry arp caqhyig n‘fl%lﬁwefésted
4. fioR] e @rd &n@n@&??bﬁﬁ?&x%gerﬂ hhRgbh, Ayl Ca@lEeIn?fl 'alkoxy,

enbodi nents, particularly eémbodi ment s “of For mul a
( 1-alkylthiof ikl {N(Ro5( Bpr gertaireembodimentayR alagd Rbeare Mdependently

9) ;
) §eTeotka fiotn gy contfe of Hfaclen b pffSh it CoR"
gr @HiBSdintets, R&IdndiR), aboth Iﬁeﬂnys, part| cularly
enbodi ments of Formula (1-2): Zis -C(O-, then R

may al s&opecrtany @pbgctlm@48) Rijis szle¢t§d fropahegroupisensiptingsof

o by BYEEO AL ADCakiche w1 b, aliifele RGN ally,
paatyl cmkﬁéﬁeya@n‘metérmyit or Okylemo- l‘mbmm(yl subjstitutdd B oree or more
S Sl SR o ot
%9)1 amﬁdeﬂkéeIQQ%lc%E I'H}l%am&ﬁ( an%lg VI‘?H%Z-EP{

certai'n enbodi nt’s articul arl odi nrent's of
FOFNH]-@(Q)EIRAq), NHFC(Z))rNHz,CNH}C(OI NHHRR; rmeg -¥.s0 be

-N

e b EoT Grliin pmbdiinRnie, Ty U selettaf Do b8 g cosigtingas

Oar}g,ré?k'ﬁ,sand -N(CH;)OCHs. For certain embodiments, R, is selected from
the group consisting of aryl, alkyl, and hydrogen. For certain embodiments, R;_;
is selected from the group consisting of alkyl and aryl. For certain embodiments,
Rj.; is selected from the group consisting of methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, cyclopentyl, n-
hexyl, cyclohexyl, phenyl, 4-chlorophenyl and 2,4-dichlorophenyl.

For certain embodiments, R; .3 is selected from the group consisting of
alkyl, aryl, alkylene-aryl, heteroaryl, alkylene-heteroaryl, and alkyl, aryl,
alkylene-aryl, heteroaryl, or alkylene-heteroaryl substituted by one or more
substituents selected from the group consisting of halogen, cyano, nitro, alkoxy,
dialkylamino, alkylthio, haloalkyl, haloalkoxy, alkyl, -NH-SO,-R 4,
-NH-C(O)-R;.4, -NH-C(O)-NH,;, -NH-C(O)-NH-R, 4, and -N3. For certain
embodiments, the R;_3; groups can join together to form a ring system. The ring
system includes a 5-, 6-, or 7-membered ring. One of skill in the art would

understand that the size and components of the ring system are not limiting as
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For certain enbodi ments, particularly enbodi nents of
Formula (Il): if Zis -C(O-, then R. may al so be

WO NSBsIB(OCH ); if Zis -C(O O, then R . is nPCT/US2004/039512
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hydrogen; and if Zis -C(O O, then X does not include
-O groups. For certain enbodinents, Zis -C(O- and

pr %@g ﬁtlhé’y aén&ecie@t%}eﬂe ﬁ&ﬁﬂhb&%dﬂ%y Bet&@IrShd Anund (ie.,
aryl,” alkyl, and - . For certain other

enodinpeterfering)s &lypmalé)d tiis mﬂanhélagﬁh@ ép Gcorsh- membgredmng is

- ity Eldbonis PO s FPORErroAfREY pppeea - o-

CYQ>|r gRe&hdred ﬂné’@dﬂdb suHéMﬁitéli’Wb‘ﬂa orﬁﬂ&@)éhbstltuents selected from
4- chl or ophenyl and 4-di chl or ophen For certain

enﬁ'@ﬂjgfméh censising of a@é deteroagii hglps%%abpgm allaianePakkyl,

i
ol suR AL T Rbhign il RIS Ak or R, eroups
pr gdianalrn 4 S-nsehteeddadng.r om t he group consisting of
al kyl, aryl, and hydrogen. For certain of these . |
embodi meRE §em’é§1 P@bo‘gmenﬁso?‘%’érsiﬂﬁf”ﬁ ZWBbg‘Fr%‘?ﬂpsconW‘i‘%g of
l%%rylsaﬂ(?ren@?@d FHe?efr yr?p b¥yihg- h%feroa§¥l' aftl alkyl, aryl,

ered the’joining of 'the groups is
0 ptallmtﬁaiemyylt h@a@atyd:, wm&y@nethmrswhm@dtedr’oy one or more

t 7- menber i i
o Bt Btpelited iom e o S eting hhfiReRerialodtitpy om
t halmzwﬂammﬁhﬁd Ian@uﬁfo ﬁﬁlbhlkbﬁh@lb@lﬁbyﬂ/ Al D EN;.

hal oal al kyl ene- 0O a and substituted aryl. For

c ertain F@f certpi embwbmqn t sis alkyg o ﬁleaﬂlhﬂrou}?@ [CaR jfan

O S R Ao TS i R R Gpbat ke
pr ep ar e cFoa eaﬁaﬁm‘i emgodlﬁlehiang ButRsted fionnthe @ qipconbietiny 6f
X, andn areas defined above except

t hélf/dqog%taiﬂ@ﬂ atHFP&Wl W@@é@?%ﬁ heterayslyl. jakkylens- Yziﬂ)kyl,4
ﬁgglkgderrmlteau N s stltuents that or@%gﬁw sﬁﬁ%tﬁg&’g Bne or

vvo urhcke smugmnme;ehsted é.nongthle@am;x ooasislingdofGhydroay,alogen,

SR SCHOrC gl OIS oy R Qi PRyt o, ary,

Or QERFoaR, M&Eoc Ryl 9[@(@%%055@0'(0?2@%% Iﬁ%’%é}&ﬁﬁofi’t‘hese

t he present |nven ion of Fornul a can e prepared by
onembbdiments, Yus €8 whed(©)i- heamme@elgct@du roimsthd graupengnsisting

fr %% (?rogl c l?(l)alkyl?ta%ﬁr& 104 nyl. as

For certain embodiments, R; is selected from the group consisting of
hydrogen, alkyl, hydroxyalkyl, and alkoxyalkyl. For certain embodiments, R; is
selected from the group consisting of hydrogen, alkyl, and alkoxyalkyl. For
certain embodiments, R; is selected from the group consisting of hydrogen,
hydroxymethyl, methyl, ethyl, n-propyl, n-butyl, ethoxymethyl, and
2-methoxyethyl.

For certain embodiments, particularly embodiments of Formula I-1, R; is
selected from the group consisting of: -Ry4, -X'-R4, -X'-Y'-R4, and -X'-Rs.

For certain embodiments, Rj is selected from the group consisting of

hydrogen, Ci.jpalkyl, and C;.jpalkenyl.
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shown in Reaction Schenes and Ib. Alternatively,
ket ones of the present invention can be prepared by

wo ouws@es13nher e t he ketone group i s derived fronPEr/ks10a4/039512
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or acetal internedi ate as shown in Reaction Schenes 2a
and 2b. In another alternative enbodi nent, they can be

pr epar egiob¥erthih OMbEdMRAIER] ﬁeseieefeerﬁ%ngﬂfe oupScdSistiNESE

froman ester |nterrrE|afe as shown in %gactlon

Sc thedmwgan, alletl adlkenyl, aicayh Iasyl,oﬁrylaﬂwlqmwé seyloxyabgdenyl,on

Re AN ety HRro B S g e g YRS, and
Pr QRSliRidrofy Ry WHeRN e aOéyl ROkl Al gln&} af@taaﬂll%lkfy[engl

acetal s of the present invention of can

pr @@d@@@llﬁglenyhealkbdwl@nsh bolaraaryl Fesieropryhlisderete 3.

Es th%e?oa?{do%{tﬁlgﬁ Sleghd lk \f érog lci(f]lf ngr%g{;%‘% l{eﬁlﬁé%tlﬁﬁedaor
C 0 %ﬁlﬁ&ﬂlltlde@f)y bod BﬂJrhareXXVstltﬁéiﬁs i epend anitlyoseleefedvifors khe @oup
shown (in Reaction Schene 4. Wi nreb am des of the

pr é8@sHtingnf @Hoi.orkar. kel datogkpehalnadinayebplpgengnitro,
| G EchilS, AFhG S A ORI Btk WRAI PR O

Sc Ihetwmaaylbmy,she&poe(rjtl)alkzyfenaw@c heterocgcliyk rammca ,alkalammo

4-chl oro- 3-n ui noli of For t

w CrRIS o BRI Reo sy wibindee tiee BF kg fRéminand
I N afkyayl bakl e sol vent such as dichl oromet hane, wherein
the am no al cohol is of the general fornula

|—|2 N- X- CHer Gritaamembodiments, Refsiatied whithanay bawmssbssitated or

0 of the, formula HNX-CH -OH are
SP?“%‘?F&*‘%“&"Y%? %Yt hers can be readil y

sy nt hesiFaedertish Bigbydihents RS sBRtHRA GiHm 1Ha BYop-doRkistiny oF
ni troqui nolines of Forpnula VI are known or can be
prepared using know’@y"h}aheti c nethods, see for

examP €,C@)s. “pat¥ml Nos. 4, 689, 338; 5, 175, 296;

5, 36 Qlé and 5, 389440._4and the references cited
therel n’ Theanidesultant *Conpound of Fornula VII can be

r educed poP el ethiBddifentSCRE L sPid el AOHPhE %hﬂ&) c%néﬁ?t‘iﬁgeéfy—o

of methods to provide a quinoline-3,4- diramne o
FomndiF&. VI II The reaction can be carried out by

hy 00 oS AR RS oBen on
IS 3 . ;:g B?/gﬁf 84ty eiBbdim@fts ORY 1s|seleé‘teﬁ’@1’foh‘1 B RASPLddRsibitnglof
hydrogen, alkyl, alkoxyalkylenyl, and arylalkylenyl. For certain embodiments,
Rg is H or CHs.
For certain embodiments, Ry is selected from the group consisting of
hydrogen and alkyl.
For certain embodiments, Ry is C;.g alkylene.
For certain embodiments, a and b are independently integers from 1 to 6
with the proviso thata+bis < 7.

For certain embodiments, n is an integer fom 0 to 4. For certain

embodiments, n is 0.
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sol vent such as toluene or ethanol. The reaction can
be carried out at anbient tenperature, and the product

w@a0vshg13isol at ed usi ng conventi onal methods. PCT/US2004/039512
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Al ternatively, step (2) can be carried out using a

one- or two-phase sodiumdithionite reduction. The
reactio veniently carri i .
condi ti Er?g “t eaglg?ring%(?mgn%l%ﬂﬁgul%qy %%O eﬁgotfﬁgmula(ﬁl'l) if
Joumg -Cild)-Khen Ret fnakle.d;btbra -NeCH;)(QO03); 138 is -C4DYO-{ 4k ROy, is
addi ng sodi um dithionite to a_conpound of Forrmula VII

i n ngt hydregane apst e is NEEPSIrethsn Aedogs @otuae ide 19- gioBPent
t enper atp% Eertdin %ﬁgoafn%gﬁnﬁ%hgh dﬂﬁédl%h&%rfwgﬁl?ﬁ (B

et hyl i o ogen rom can be | ate
usizg 6(1D)4,ethtn RnafnayatsbdwsN((Em)@D@Hﬂ, ¥)Z of -CRe¥04, tlem R, is

Sche ol i 4d| ne of. Formula VIII is
t r &4t rwgqnh a@l ’cf%r &&N noLinchide £ Q- goURY-de a

| / Isepdiglazol 4, 5- cj quinol i ne of Formula | X. Suitable
car boxylic acid equival ents include orthoesters of _
For mul a Far Gir@imekbodigients, particwltikpsmbedipients|of Haoawle £I-3F. if

e 6)-ohe B ek e PG isa-?}ﬁgb?- pras

C amexydrbEend &hdi fRigi- @@tb)@lt thiefs X0@de€ hbi memdbyot
desired substituent at . For exarrg(l) trie
dipme

or t hof ofeRE&taH Pmb?ﬁlwmepw@d%wn pis orQFpgnula (1-4): if

hy%@gégb\l\%atﬂgn fl %gt% bak E@H% ﬁﬁtg)?eaci I-ggbgg-', %nakl-l is

compoundwher €
C omeehydeogdny amdatf rZi i® dC((DJ)O b&xead@dcreg nbhiaclude bOx gioups. aci d

equivalent to.a g ol i ne- 3, 4-di am ne ,of Fornul a VI
in a suf pas?rgl%aPanegﬁcwggﬂw %ﬂ@l@@nsmf gﬁagula( I):1fZ

Optd g??%i Yhen%t %%}fs 4150 BY IrN(@H’l e gl QVC@(}?rthen Ry is

pyr >-tol uenesul fonate c be ‘added he Yeaction
I s noahydregknpend diZ ia - €@q(ibr%mmb<eddes ght iapladg FO+ grodps ve

Convons &t byt SBhSTimefis 7 5 246) i ierelBRER R sgepigt from
th@hé’@rbgﬁ bd)r%iistmgaf b @hﬁw athFI (GHSTTH;. FFR eBrtAR oftee

conmpound of Forfula VIl "can be protected with a

suiembbiliencatss Bnols sgtesteddranm Qleggr@mmccmslsgng pbmetherp efiny, n-
o S B S B PR o L STRAER P Pl SR,

Prd groups i

f rey&lupattd ﬂcﬂabhyj Siclotex g Py, Whittdtoplenybend nt r oduced
and renmpved using conventional nethods. n step (4) of
Redetflishlomphensd- 1a, the al cohol -substituted | Hinidazo]

4,5- |
al deﬁl/gglogg St | flﬁ{)e et 2id %(@Oo&ﬂéﬁgabtlfRa 1s selected

from the group consisting of alkyl and aryl.

For certain embodiments, Z is -C(-Q-R;.3);- and preferably R is
selected from the group consisting of alkyl, aryl, and hydrogen. For certain of
these embodiments, Q is -O-.

For certain embodiments, Z is -C(-Q-R;.3),- and preferably the 5-, 6-, or
7-membered ring formed by the joining of the R;.; groups is optionally fused to
one or two saturated or unsaturated 5-, 6-, or 7-membered rings or is substituted

by one or more substituents selected from the group consisting of aryl,
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[ //-imdazo[ 4, 5-c] quinoline of Formula X using
conventi onal nethods, for exanple, Swern conditions.

wQab@s8ssnT oxi dation is conveniently carried ouPCbhyS2004/039512
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addi ng the conmpound of Forrmula I X foll owed by
triethylanine to a nixture of oxalyl chloride and
QX% d I

| GRS bR Rk il S| 3R EalOL ST 851 For
Subseﬂﬁihlo@ fHest empediateHisER .3 BUlityl,ai thadRG gxﬁﬂph thﬁto form a
product can be isol ated using conventional methods.
Thé*@P@@ﬁV@émgubstltuted | #-i m dazo[ 4, 5- c] qui nol i ne of
Formula X is then treated with a Grignard reagent in
step (5) of Reaction Schenme la. The Gignard reagent
IS R:uépalrzitmnfafrthimd?anﬁbw@slal ide to forma conpound of
For mul a er of these reagents. are cong%£0|al

avai | abl &P VERU ST URATh RIERSO the routes

synhbeh h@refﬂe\'}vﬁ'&g R0, ReAGH] RNQ, K, Gy ﬁfé‘ LBRiefi¥ed above
carried out by adding a solufion of the Gignard

r eggespt thad Ra. saitharithan DX CHaEOESp ohnri%!eaoﬁmF&hmiea 1x, T 2b,

a suitaple.sol h .as t.,et.rah ran. )

7 AR i b 1§80 G (R RER pog contain
anGubdtigudtORBICEneGRNeA en thzektalQdd blédogﬁlzé QavEnd tab@e with

nmet hods. In step (6) of Reaction Schene |la, an

al Cormardigaanis. (Ehsst sylishivgnts ancludes forjeaamnls) ketengy ester,
F
Or@H}??ona(gmﬂgkods%g¥ﬁ%nﬁlgg%ggﬁag gEE&hﬁn '§ﬁ¥ng

conven 'on T & CoRveni en
car ri ed Kutidned iofl ée prygennineanibntaf Gosmuld és can lhbem'ej)dre<$b¢ pne of
(4) above. F?ste 7 of REactlo Sche

kettYYH SQWEHYPEIE (heekF we/grwa ’éé’fﬂ[’ Omcapgﬂ‘fwhal inffgmggiate, as
Fo rsﬂyslvﬁ‘ nﬂl’sac'tl%n Q¥hFh&a% 4nd 18 %erﬁ?at@@l TNetOnds de e present

Formula XIIl using a conventional oxi |Z|ng agent
c apanNzngonfarf oy pmpaye@ by houteswplnare the. keFane &oumrp Iderivedhfgom a

' tl {
Ch b e ) bt e 0 o KR Sshees 22 gD dgnother
of aﬁ%ﬁﬁ*@er?ﬁbdddn@nt&lﬁ? leXePs prepaied bgs roftk WHEOhBEkeone group
di chl oronet hane, at anbient tenperature. In step (8)

of iRderivedl Gronsamestes intgrmedigte,;Ay-shawva doRemomicheng #1 | s

am nate ro i ed

7)o el B R tng PR ARG BRI pa b
( 8)prépaved biethe tch@e ﬁbeWnViathéﬂu@f S@fem’é\zapwhiéﬁ afsofoatlmek the
XI'Tl by conversion to an ester and then reacting the

es PEPATLoR oh RornpApuRds PhAFomm{ll. Ketalsey asctalsiaf vha pragpnt
29 TSRULRGLHHREL 0 pEr el R AR IRpBut Sppeme
orﬁ t ol uenesul f onyl
Esters of the present invention of Formula Ib can be prepared as shown in
Reaction Scheme 5 starting with a compound of Formula XXV, the preparation
of which is shown in Reaction Scheme 4.
Weinreb amides of the present invention of Formula Ie can be prepared
by a route where the amide group is derived from an ester intermediate, as

shown in Reaction Scheme 4.
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chl oride. Suitable animating agents include ammoni a,
in the formof amoni um hydroxi de, for exanple, and

W@RwsHSFI3M sal ts such as ammoni um car bonat e, anP@ONUS2M04/039512
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bi car bonat e, and anmoni um phosphate. The reaction is
conveniently car ried out by addi ng anmoni um hydr oxi de
i,on the TVoxide of Fornmula XIll in a

to sol u
suil{a tll%]éch 915 such as di chl oronet hane or

chl or of g meﬁqn)ﬂoftFt&en@ﬁmH&me/ 13; 4 alchpsresuifroquiholine of
chl ori de. e reaction can be carried out at anbi ent

t edpaputagylds trepfed patdantamino rispldn thagyeseper efgriethylamine in a

| Hi f I
TR Rl B LR R R o e
[ sngleaéraufohmmﬂzﬂ\exmeago}bmdn(xi 4y defingd heretn M@ Eroanarhino
nmet hods. Reactjon Schene a (7). XI1 Xl I 5 actl on Schene

| n afeohelsiod thedorawa Ha-Xe(ido-PELere camancxgially, ayajlablenpthers can
to | r der.

i b%?é%ﬁg%}n@?ﬁ%&%ﬁ%&?ﬁﬁ Vbﬁ'}neﬂi’?)d@ Mahl AL @idro oy

4- aitfrequinddings of BeyoiuteoV] are knbwRor oan be pieparsd usiegkeown

R SRy 855, B B3GR, By 0

Forsmg7207¢} hnd $39%640; 284 tHéSeReerncayirith&eml methods as
in step 4) of Reaction Scheme a to form an al dehyde

of For mifihg roguitantcempoepd pBormulreV Heosn be apduced tetisriel) of
POl alehs ILSRLA MR Lo AAANRLA EAOG N BR. 40

eacti o orm &
Fordiathiae ¥Forniuls VE. (rﬁé reat:ﬁl@l cmﬁmmﬁiedﬁut g hydtogerdvions
oxi djized as in step of Reaction Schene to forma

c oh*ﬁ’é‘aﬁ&leéﬂmgfé‘féwiﬁ la/dmenatm cafadyst puph asgialingghesbeATpemb The
}o%e {pn i$ ccgne/gﬁ'l%ﬁﬁjy @a?n domlifiR Pg?r) ap%:aﬁ%%ta'sﬁfﬁable

Sch me~to forma ketone-su stltu
quisolventreaeld agitodlieasrion etheriol F@hedaatiofi/tdn bd cars¢dequt (aﬁamblent

t he qui nol i ne- amn of Fornula XVI1 i.s ycI de
usi ?fﬁperf“blfe ﬁiﬁlpéc’ Ughcay maolgfggléﬁmgggnvqﬁltlgre g‘) Sin
React i Oy 1ReQERBIyAstER (f)‘%ﬁrb@ cHPiLQ B8t L%ﬁ%sﬁ bihdilg @wo Phase

| //-imdazo[ 4,5 ¢c]quinoline of Fornula XIl. In s
( 7)ss)dmmedldmmpt¢un@cubn Fherteaatiod i cosvemiantly zetiedwut h&;ng the

Noxi d e Schene t

T L S LR B o AT SN T

Forze! P95l B, 78257086 BYaddihg Sodemidithioin@e td 8o@pound of

Reaction Scheme a to provide the ketone-substituted

| / FormplgaZb[ma mixture of dichloromethane and water at ambient temperature
in the presence of potassium carbonate and ethyl viologen dibromide. The
product can be isolated using conventional methods.

In step (3) of Reaction Scheme Ia, a quinoline-3,4-diamine of Formula

VIII is treated with a carboxylic acid equivalent to provide a 1 H-imidazo[4,5-
c]quinoline of Formula IX. Suitable carboxylic acid equivalents include
orthoesters of Formula R,C(O-alkyl);, 1,1-dialkoxyalkyl alkanoates of Formula
R,C(O-alkyl),(O-C(0O)-alkyl), and acid chlorides of Formula R,C(O)Cl. The
selection of the carboxylic acid equivalent is determined by the desired

substituent at R,. For example, triethyl orthoformate will provide a compound

where R; is hydrogen, and trimethyl orthovalerate will provide a compound
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c]qui nolin-4-am ne of Fornula la. Reaction Schene b
XVI1 HO (6) (7) (8) XII XIIl Rl-1 Reaction Schene 2a

wKeasnss1Df the i nvention of Formul a | a and kepal/sSzmng039512
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acetals of the invention of Formula XXI can be

prepared according to Reaction Schene 2a. In step (1)
acti on 0- 3-.n |

For TRt A B e oBan SRRy RS G ragine

S UciecarBak yliaiatid egaivalentio o duigoliner3AHiaminIef Brful s VIIL in a

methyl and is ethylene, in the presence of

tr |Sélt4b}q= salyens soh as teluFneey wlenss. Ontionallycpataltic pyridine

]E: h l cﬂfoﬁldg br &r?c']{xrgr 2 egé'srﬁ ondt® %Eﬁ’gé‘ ?&deﬁf r;[;hE Seaction, is

a conmrer % alne or readily syntheéesized
usicagied @y et ﬂempaﬂatm‘ehigh@aougmb (Ewamﬂf a&com er Wdter formed
Stewart et al Li ebi 1978, 5
andupes theyBRGHtokt Ceﬁvww%; 5 P&%SW@F&P gapbe wisefpical eea
be \Bl.gRar ed according to referenced methods by the
reaction of nitronmethane and nesityl oxide, conversion
of the Quiohtlly)ghkacdotgtonpankbe edmpamd of Eduela 3HI ofn be

th t Th l. t
FoprttrsteSythe Bisile Seo B g T e i artp step Bp nd e
”EtpP&é&Mgrgr&@&n(b%)reﬁBvéf&eﬁwrlt@ BreSehe rsszuta*@leg@oté@tm@ @oups

ketal - or acetal substituted quinoline-3 i am ne of

Formaldg the rert-uzldimethyksilprerewm vhchoeanriedatrediced gnd removed
de%g %%Eﬂv %Dnﬁggﬁﬁ&%) of Reaction Schene la. In step
SEN

(3)70 ene 2a, the quinoline-3,4-diam ne

of For mih atep (4) IfReactiat Suheitietll, e aRbhoixgubititugdi I(H-
equi valent to forma_ ketal - _or acetal substjtute

17/1m14%z%[é250f quinoling;ef FrsmuifelXors oxihizad 1 amai@lehwfesubsututed
CAEL R RO Py GRS R )

2a exirhple) $wernrvoddizions!, BhecYwgern midatien ofconveniently carrled out by
adding the compound of Formula IX followed by triethylamine to a mixture of
oxalyl chloride and dimethylsulfoxide in a suitable solvent, such as
dichloromethane. The reaction can be carried out at sub-ambient temperatures,
such as -78°C, and the product can be isolated using conventional methods.

The aldehyde-substituted 1H-imidazo[4,5-c]quinoline of Formula X is
then treated with a Grignard reagent in step (5) of Reaction Scheme 1a. The
Grignard reagent is of the formula R;_;MgHalide to form a compound of
Formula XI. Several of these reagents are commercially available; others can be
prepared using known synthetic methods. The reaction is conveniently carried
out by adding a solution of the Grignard reagent to a solution of the compound
of Formula X in a suitable solvent such as tetrahydrofuran. The reaction can be
carried out at ambient temperature, and the product can be isolated using
conventional methods.

In step (6) of Reaction Scheme 1a, an alcohol-substituted 1H-

imidazo[4,5-c]quinoline of Formula XI is oxidized to a ketone of Formula XII

55



Fornmul a XI X can be converted to the i V-oxideof Fornmula
XX using the nethod outlined in step (7) of Reaction

w®edvene3la. h step (5), the N-oxide of Fornul aPCIMUSEING/039512
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be animated to the conmpound (e.g., ketal) of Fornula
XXl (a subset of the conpounds of Fornula Id) as

described in ste 8 Reacti on Sche la. .The

or SneCoRyerRaRi Rty e rerto BeREratE sy gpder
cargwegn talidredddderibed if Qfepeaf dopal methods. In step

(6), conpounds of Formula XXI can be converted to.

ket ones lpstergPmfiReastiomichgaied acakeipye abstitpidol j-dmidazo(4,5-
Th [ ' i ent. I: t '
S S R e i e o
Forsinka c¥xventibhal axédiging aperteypdbie efaformmg sach c@hpounds. For
anbi ent_ tenperature in a suit nt such as

bl e .solv
wat&rmplenibe geaghoR garghe W?Wﬁla@mr%%ﬂ Pyt X&éé’&ﬁ&ol e salt
e SRRl R LR OBy g
NH solvantRegbtas ohloSghemer diclongoethate, aff anflmentuérapdratucan

al so be_pre e ccording t acgtian Schene. 2 L. n
Step (118 5EP ROR FEaHC Sl dp: T A-e0e & PO AT

Xl XrfinatédtioGRovide & keteREShbsatut&PT Almddabbld, MBRufoRni4Samine of
hydr ogen, undergoes aci dcatal yzed hydrolysis to

pr &Formeladn Slepéflideolyes the petiNatiox of ah-gxedeef KasmutaXBEbY

caryr] - S ' e -1 Of [0

ScREnERgily FRet Ry PR3 fhg Heick U ABRAM R ken.
al gaitysle activatifg agents ikcludaalks]-wir akylsulfohyDehidrildes e ageast
of Forrmula R -i MyHalide. The reaction can be caryied

oubengengrdiopylsdietide. metgnesyifopyl chlogide; - slyrarliogyl

Pr QiofiBe 28uidbtOMinathe FnMha mhﬁl faeRStné 3 szﬁx‘h’rﬂ i

(5) 8?‘ Eeealél?% ong}ggﬁen% %@ anug{% co 8? ao’?lstFor rrrlrjrf a Xl P%lum

oX ihgdedleufor eganplayadtanonaliumeshiosiehtag ammonium carbonate,

ketone-sub%tituted | /{-imdazo 4,51{ L
ammonium bicarbonate, and ammonium phosphate. The reaction is
conveniently carried out by adding ammonium hydroxide to a solution of the N-
oxide of Formula XIII in a suitable solvent, such as dichloromethane or
chloroform, and then adding p-toluenesulfonyl chloride. The reaction can be
carried out at ambient temperature. The resultant ketone-substituted 1H-
imidazo[4,5-c]quinolin-4-amines of Formula Ia or pharmaceutically acceptable

salt thereof can be isolated from the reaction mixture using conventional

methods.
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c]quinoline of Fornmula XII, which is converted to a
TV-oxi deof Fornula XIl1. The conpound of Fornula XiII

WO gooshsrs1am nated to provide a ket one-substit uP€US2004/039512
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| //-imdazo[ 4, 5-c] qui nolin-4-am ne of Fornula Ia.
Steps (3), (4), and (5) of Reaction Schenme 2b can be

carried out as describ te (7), and (8)
of Reaction Schene | a. elg%ﬁg?ﬁlgﬁh%ﬁ}ene 2b (1) X (R
1-6 O R Xl ﬁzeactl on Schem a f

the inve Tan bdprep
Schenme 3! of Rea

conver Si
ketal or AacetHl of Fornula XI X by¥CHeaction with a “XxcH,
compound of Worrmula H QR 1. 3llor H Q R1-3-Q H. e
reaction can be carried out by tr ing a ketone or
al dehyde of Forrmula XIl1 with a conmpound of Formyl a
HQR-3-QHor tw equivalents of a conpound of| (3)
Formula HQR . in the presence of an acid catallyst.
[ Nel | known taq
teRart. See, forIe;np\reRzGr ene,
G Nl Prot ecuﬁg_ar in’[‘Organl( Sy
. y &Sors, | nc. SALYOr KX Ed, 1
178R)nl n step ) of Reactl on Sche 3, a co
Formula X | i oxidized ¥ a x R
[ //-im dazg] 4, 5- c]qw nol i ne- 5i V- oxi°de of Formul a
XXITl, whig¢h is then amnated to a
|//-im daz [ 46)5- c] qui nol i n- 4- ami ne of Formula |d.
Steps (2) and (3) of Reaction Schene 3 can be carried
out as steps (7) and (8) of Reaction Scheme |a. Th&t:

OH

product ratmaceut i cal | y “ae ble salt theregpf N
can be i 'gﬂa%q ng(ﬁonventl on I%ﬁe‘&hoo@ \>—R2
Al terna | ketores—of F a'}'a ca on T
to ketabs myga Id by reactiqn descri bg X
step (19, of Rgg}ﬁ on Schemw)3. \f ®, \[40

X Ry Xl R4 la Ry

Reaction Scheme 1b

In Reaction Scheme 1b, the reactions are very similar to those of
Reaction Scheme 1a but in a different order. In step (1) of Reaction Scheme 1b,
a 4-chloro-3-nitroquinoline of Formula VI is treated with an amino alcohol as in
step (1) of Reaction Scheme la. In step (2), the resultant compound of Formula
VII is oxidized using conventional methods as in step (4) of Reaction Scheme 1a
to form an aldehyde of Formula XIV. In step (3), the resultant aldehyde of
Formula XIV is treated with a Grignard reagent as in step (5) of Reaction
Scheme 1a to form a compound of Formula XV. In step (4), the compound of
Formula XV is oxidized as in step (6) of Reaction Scheme 1a to form a
compound of Formula XVI. In step (5), the compound of Formula XVI is
reduced as in step (2) of Reaction Scheme 1a to form a ketone-substituted

quinoline-3,4-diamine of Formula XVII. In step (6), the quinoline-3,4-diamine
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Reaction Scheme 3 QR1-3 XXIlIl Reaction Schene 4
Conpounds of Fornula la and Fornula le can be prepared
w@ewsnshisny to Reaction Scherme 4. In step (1) 0PCT/US2004/039512

Reaction Schene 4, a 4-chloro-3- nitroquinoline of
Forrrula VI is reacted wwth a conmpound of the formula

0 f. :
o DR KT dvelized ddite K& koSt ORRPUAE, &lin step (33 in
I N Reh&ioprSeheme d aad fdrto aekdwﬂeesﬁb@tauteﬂ 1d- ﬁmdhaﬂh,é -c] qumoline of
sol vent, _such as di chl or onet hane. nds

£ oFpamaa ik R S i FoEmB L a5 b the M-
ob t

o R iPhied CADFR Lot UfiEnE 0410 it COINARL o Pétmyla XILL
an din ep €3)pthe p}\fﬁbmde obFoninda X1l eaebe amntaeedsa,snn step i exf

ordin the proce e of C t e orade
oo E‘erilégé,‘g Erf“‘%é[?e keiene- ?‘WSEET‘E%”? f?‘adéﬁ%["’(%) of
Re@HuIHQﬂImSp_QIﬁ[}ﬁ, HFoang@MROUNd of Fornula XXrV is
reduced to forma quinoline-3,4-diamne of Fornmula IV,
whi ch can be cyclized with a carboxylic acid
equi val ent to form a | iReacmorddcheing, 1%- c] qui nol i ne of
Fornul a XXV. Steps (2) and (@) of Reaction Scheme 4

i bed for steps AN 3
@:-a (4), +|E323est ou ZJf

of R lon Schefre—a.
all f z[\,éSC]qw 5Ti N FoPaul a XXV | onver ted,
to aryei nigb am de to Bhovite_ Rl 1N

l'i/-im dazo[ 4, 5- c]qU|noI|ne of§ Brmula Xxvi. The X
transforWhtlon can be carrYkd o L, by base-pronﬁpéd |_
hydrol ysis of the ester to forma carboxylic acidzp
conversion to an acid chloride using conventignab

met hods, and finally treating the acid chlori e@ynth
N, - dlnethylhydroxylan1ne hydrochl oride to f

VWi nreb am de of Formula XXVI. The base- pronnted N

: is convgsr)u ent | Nsed out by ad S
ydroxi de {®)an e substi t ut & —
O[4H;- c] qui nol i milne, XXV T n a/sui t bl eNO;

solRent (guch as et hanol .(Rxhe geact i on can b&car HN

out a%( nb|>ént t enper at ur e,\nand %he product canype |

i sol afed us} n% conventional rmneth d The conversion@fg
t he resulot//r g tarboxylic acid t acid chlori deHo S
convenijently carried out by sl V\Ay addi ng oxal yl

chlori %)to a solution of the

”.
(7) (8)

X|| 11 X”I 11
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\ 7
><—z

o
(R),

1-1

Reaction Scheme 2a
Ketones of the invention of Formula Ia and ketals and acetals of the
invention of Formula XXI can be prepared according to Reaction Scheme 2a. In

step (1) of Reaction Scheme 2a, a 4-chloro-3-nitroquinoline of Formula VI is
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carboxylic acid in a suitable sol vent such as
di chl oronet hane. The reaction can be carried out at a
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acid chloride can then be treated with
iV, 0-di net hyI hydr oxyl am ne hydrochl ori de foll owed by

triethyl al inas a

o eSO AP R SRR R TR CRIGN ER - g on
t ekl tid oriliga, rwmdeﬂ@ R, ofs hethpidnd RO ethglenbdn the
I sol at ed usi ng conventional nethods. Alternativel Y,

st @Feseuse of netBlamane indsugahle solveriesush apcprateraet ng an
XX&(}?(&?#E&%&EH eéo&émﬂd@o‘fl ﬂ?e%éma T‘%Mf@(hl WOFI% 5“&% be

an a umn reagent nm
tr icnmﬂbydlalﬂwmtmuml anftadily synthesized using conventional methods. For

7V, 0-d hyl h I d hl o
o SRR | POm i e AR Chereo RITE o Y PCT
eS%E{xé&ﬁWb@l@ﬂdﬁ i m dazo[ 4, 5-c] qui nol i ne of

For nu in a suitable sol vent such as
di chl or dmttlhafiBorimilaHpNEHy @& 3H 9 HiCX Ok ies) 87H; can be prepared
num.and, 7V, O i meth am ne

by areesie B Rnc M At BRG i U RMRR A% mesity

di ohider URtRMIDS tHORsHIEAE kétoRe kA kdtdlCmddedharhed tid nigd
el evat ed temperature, for exanple, the refl ux

temrpatt)@rl@rr@methe sol vent. The product can be

i sol ate hg% %ﬁggﬁqg%ﬁﬁgplgorﬂﬁﬁm@ﬁl chllbé I‘e%’a&c{@nga'fgaﬁety

(6) of eac
| / lof niextibaz & 5&15(2)]0@ RieaconrBzherhe Eotoform ael- osacetal-
converted to a. TV-o0xjdeof Formnul a [

amsHlésp@geq @ulﬁglqu %{,é ine of Formula IMLé 'red\lll\'t:]tlignhce:nsbe carried

Li /5 F la le.
st QB e e B R e . T b carr e
out as destep (Hed Reactict Sgheme 2p, thaduind)ineB,4Rbamineqyf Formula
I Th duct h I bl
AT AT DI

m%tﬂ&‘@nﬁxte@ﬁﬂﬁﬁ'&@% 40§-c Riha of Pordfifa RYRI TABk&cHEH Bth be
an alternative rou ovvn i n Reaction Schene 4 steps

( 7)xarriedyput endbs¢red fwh@tep/@)mf Bisaciiondsheme Far mul a XXV

|s treated w agen

R - § g P DRt St e AR A Rl Saapinling of
Xl IEorntiig XBX @Rajetoh@atddite theCddxide of Eofmeld xxmmag the method
described in step (5). of Reaction Schene la, h

( 8putlingd incger (v -of Risagtionyichgme 1a. In step (5), the N—ox1de of ormula

o520 B e 4 oo (¥ O Pfhtnd ot o

of tiRe@diponndsSefformulaald) hmdesbﬂlmed(lﬁbtept(ﬁ)_‘;‘oﬂ\]beacden S8€heme 1a.
Rod0E PO IS AT B e e e ee g s¢lead ing
|/ o hvBnflagafbtisds] qui nol i n-4-am ne of
In step (6), compounds of Formula XXI can be converted to ketones of
Formula Ia by acid-catalyzed hydrolysis. The reaction is conveniently carried
out by adding a strong acid, such as hydrochloric acid, to a ketal of Formula
XXI. The reaction may be carried out at ambient temperature in a suitable
solvent such as water. The product or pharmaceutically acceptable salt thereof

can be isolated using conventional methods.
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Formul a la. Reaction Schenme 4 (R) CH H C XXV XXVII (6)
le (9) laReaction Schenme 5 In Reaction Schene 5, a

wo hdosiomizdazo[ 4, 5- c] qui nol i ne of Formul a XXV, prepasmd4/039512

as described in steps (1) through (3) of Reaction
Schenme 5, is converted to a conpound of Forrmula Ib. In

step (1), the |//-imdazol4, 5 C nol i ne of Fornul a
XXV is oxidized to an ?%ﬁ%&l?r(ljgc%één%u%a step (7) of

Reacti gn {chenme to for pound of For ny NXVI T
t he(ry- o § ani

est ef; Utzed | I'1R),m dggol 4, 5- c] qui ngr)] n- 4%
of For'nul & 1b. The product orXpharnaceutical |y ~x
accept aQ/Ie salt thereof can bk isolated using |
convent i‘dnal net hods. Reactd-ofi~gehene 5 (1) XXV EXVI ||
Reaction Schene 6 Ketones™of &armula |-3b cB®e! R
prepared according to Rea¥flion Scheme 6, whene RBRis
and X are as defined above and h is phenyl. In step
(1) of Reaction Scheme 6, a &)

2, 4-di cQoro-3-nitropyridine of Formula XXX is yeacted
wi th anlam no ester of ¢ heForyula H2N-X- C(O) - O al kyl
or a drypc oid? salt thergon to forma N
2-chl o 3.l t rPopsPidi nedaf J=qp'mula XX .

is cp niently carried byl conbi ni ng
este Foknul a H N-X- 86 - 0%l kyl - HC a X
2, 4-@). chl or o8- ni t r opyrw)gdi ne of Ckor mul a inth
pr esencéﬂs‘P{aclg\b&se such as Rt-r?et!)h'_\}mam ne ik an_s-bn/qr R,
sol vent sygh 16 | " 15 ax O
| (6)
NH,
NN
P N>_Rz
|
X
o)
(R)s hd
la Ria

Reaction Scheme 2b

Compounds of Formula Ia can also be prepared according to Reaction
Scheme 2b. In step (1) of Reaction Scheme 2b, an acetal of Formula XIX-b,
which is a subset of Formula XIX where R,.; is hydrogen, undergoes acid-
catalyzed hydrolysis to provide an aldehyde of Formula X. The reaction can be
carried out as described for step (6) of Reaction Scheme 2a.

In step (2) of Reaction Scheme 2b, an aldehyde of Formula X reacts with
a Grignard reagent of Formula Rj.;MgHalide. The reaction can be carried out as
described in step (5) of Reaction Scheme 1a to provide an alcohol of Formula

XI.
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di met hyl f ormam de (DMF). The reaction can be carried
out at anbient tenperature, and the product can be
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met hods. Many 2, 4-dichloro-3-nitropyri dines of the
Fornula XXX are known and can be readily prepared

l[J)Z: Fgr i ao%Fp Sq’éﬂ pst (‘ége% ﬁ ?10&%35%11%%2 )r%lmlﬁgﬁ Formula XI

r efiedadieesusing eshvehesal fhefhol§tesd moxﬁezaub@n‘ltu%am-hrﬁmzo[4 5-
Schene 6, a 2-chloro-3-nitropyridine of Fornmula XXX
i s clanaliag ofFemnulm X3l parch igspayertsd toie Mrexide efﬂfqmluémxm

XX;?Ih%: cgﬁjﬁﬁﬁxﬁzﬁl I%Hnuﬁa Xﬂlplé rtl'léi‘l' aﬁ]nlzatg ?rogfde aq{e%ﬁeasubstltuted
. e reaction can e carril e by conbi ni ng
t heH@iﬁm‘]mﬂ[MSQﬂqlﬁNIM-amiﬁ%f Emrﬂnhlada Stepal3), 1 ald (5) of

azide, . for exa sodi.um azi de, ? suit

coRFaHT B S 4B O TEFT PRl diessribe %ff%?pégﬁy (Bgpndyf®) of
acgkggi rddnehwaser, in the presence of ceriumlll|

chloride, preferably ceriumlIll chloride heptahydrate.
Optionally, the reaction can be carried out with

heati ng, for exanple, at the. refl nper at ur e.

Al ternatively, the reacti ﬁm@gﬂsﬁg i ed out by

conbi ni_ng the conpound of Formul a XXXI with an a

met alNaz¥d f exanpl e,Ns azide, in a s||tal e>_R
sol v Eﬂ}f DMY) and heat ex@_i[gle FOH

50- 6 ionally in ence of anmoni |

chl e. vhe product cap_be isplatgd fromt X OH
re t|on n1x(£he u3|ng("onvent|on met hods (R},n step

(3) bf Beag(’ pSchene'a? an 8-nigrotetrazol o[ |, 5- R

] pyri di n*%7- ne of Fornula I is reduced to X -
provi de g%&ftra?blo[l -"]pyridine-7,8- diamne of

For mul a The reduction can be carried out bp3)

hydr ogenati on using a conventi onal heterogeneous P
hydrogeNndj i on catal yst, fpr exanple, platinumon

car bop.&t_prl | adi um on carbgmi reacti on can N
conveli ent | YWha&,carrisgd out, on ja R, ap@ar at us’)i >”—R
suita Nvent stch—as iNi | e Sr—ethyl 2
acet Thé product can ed fromthe tioh

S cenventional ternati velsf, the 0
red®etion canbe carried Ryt usi ng he one- {®), \f
t wo- phase sodirim dithionite reductiBmy described in
step (2) pf Reaction Schene Iaquln step (4) of
Reaction Schenme 6, a tetrazol of

] pyridi ne-7, 8-di am ne of Forrrula XXXIII is reacted
with a carboxylic acid equivalent to provide a
| H m dazo

Reaction Scheme 3

Ketals and acetals of the invention can be prepared according to Reaction
Scheme 3. Step (1) of Reaction Scheme 3 involves the conversion of a ketone or
aldehyde of Formula XII to a ketal or acetal of Formula XIX by reaction with a
compound of Formula H-Q-R;.; or H-Q-R;.3-Q-H. The reaction can be carried
out by treating a ketone or aldehyde of Formula XII with a compound of
Formula H-Q-R;.3-Q-H or two equivalents of a compound of Formula H-Q-R; 3
in the presence of an acid catalyst. Conditions for this reaction are well known

to one skilled in the art. See, for example, Greene, T. W.; Wuts, P. G. M.
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4,5-c]tetrazolo[l,5- ]pyridine of Forrmula XXXIV. The
reaction can be carried out as described in step (3)

wWo@RooResstT on Scheme |la, and the product can bePCHUBBDEWIS12

10

15

fromthe reaction m xture using conventional nethods.
In step (5) of Reacti on Scheme 6, the ester group of

thq’rgﬁeéni’%' E!;%%@ﬁ 4Or5ﬁam%]%y§{ﬁe?1_§ ojo‘ﬂb\eWﬁe %@/ornk,g{!n?eN%(v York,
i hreb anidet o
pr @ Bé 1@97/15 -1i78i dazo[ 4, 5-c]tetrazol o[ |, 5- 2] pyri di ne
of Formul a XXXV._ The conversion can be carried out as
descri baB step (R} fRqagsionPehemect: |a<9HmQBH%4‘r%fa m‘é‘g%XX&]!e‘
pr Qeiifisedian 1 1&@9&%5%%@9&&&@\/ %‘iﬁfétdf%?rﬂh%t)@(ﬁl which is

usi ng conventi onal . In step ( React i on
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th G . d t of F | Ri
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Reaction Schene la, and the product can be isol ated
f r dsnlatedusingeenventionat methodsis ng conventional nethods.

In step eact | on
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Nt ri phenyl phosphi nyl internmediate of Formula XXXVII.
The reaction with triphenyl phosphine can be run in a
sui tabl e sol vent such aie&&oﬂ@%ﬁerﬁé 31, 2-

di chl or obenzene under an at nosphere of nitrogen with
heating, for examplenat the reflux teaperature. The
product can be"‘ \

usi ng convent | %G
Scheme 6, an tri ghenyl p‘h‘US‘pm n di at e of
For mul a XXXVI ol t one
substituted Ry m dazo[ ¥, 5-c] pyri an - am ngCof

Formul a 1-3b. The hydqu{ysns can be caRii-8d puw,

general nethods L kndWn to those skilled @R, ghe
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conpound of Fommjla |1-3b or as a phar ceut| cally

accept abl e saI}J fhereof. Esters f F rrrg(gil 3(Zis

-C(OO) can be ared b mttlmrg 5) and
(6). Veinreb jan des /0 Reqyl - and is

X X

N \C\

(R), (R), e
R1_3-Q/(|;\R1_1 Ri5Q | R4
Q-R,; Q-R,,
Id _ XX

Reaction Scheme 4

Compounds of Formula Ia and Formula Ie can be prepared according to
Reaction Scheme 4. In step (1) of Reaction Scheme 4, a 4-chloro-3-
nitroquinoline of Formula VI is reacted with a compound of the formula H,N-X-

C(0)(O-R1.) - HCI to form a compound of Formula XXIV. This reaction is
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XXXi i N=P(Ph) NH, N-N (8 NRRAA XXXVI |-3b
XXXVI1 Ri -1 Reaction Schene 7 Ketones of Formula I-4b
can be prepared according to Reactjqon Schene 7,
whéPRYSRIGNEY gpRied, oug nds p{eswce-ﬁ(rﬁééﬁa@m IRASuItaR g selyent,
su mk. 6 1rhexe R0 -
n o? §&i§i{n§sl cg%}gﬁi%l?oe&ang u gg ?ﬁ) ? ng%sfif tlt%ﬁ%'tnﬂo%e ski | er(gmi)nﬁ? h)e
ar tH@oah e cemogniialdy alstained ngresdiscapthdsized tging echuenfioml

A RN TR (T
exdrRbéscyRh& 8RYbe syt I¥l acRfding f/the PravedsredRE. TePMBRSet al.,
bearing nitro substituents.
J. Med. Chem., 1988, 31, 697-700. ‘
In steps (2) and (3) of Reaction Scheme 4, a compound of Formula
XXIV is reduced to form a quinoline-3,4-diamine of Formula IV, which can be
cyclized with a carboxylic acid equivalent to form a 1H-imidazo[4,5-c]quinoline
of Formula XXV. Steps (2) and (3) of Reaction Scheme 4 can be carried out as
described for steps (2) and (3) of Reaction Scheme 1a.
In step (4), the ester group of a 1 H-imidazo[4,5-c]quinoline Formula
XXV is converted to a Weinreb amide to provide a 1H-imidazo[4,5-c]quinoline
of Formula XXVI. The transformation can be carried out by base-promoted
hydrolysis of the ester to form a carboxylic acid, conversion to an acid chloride
using conventional methods, and finally treating the acid chloride with N,O-
dimethylhydroxylamine hydrochloride to form a Weinreb amide of Formula
XXVI. The base-promoted hydrolysis is conveniently carried out by adding
sodium hydroxide to an ester-substituted 1H-imidazo[4,5-c]quinoline Formula
XXV in a suitable solvent such as ethanol. The reaction can be carried out at
ambient temperature, and the product can be isolated using conventional
methods. The conversion of the resulting carboxylic acid to an acid chloride is
conveniently carried out by slowly adding oxalyl chloride to a solution of the
carboxylic acid in a suitable solvent such as dichloromethane. The reaction can
be carried out at a sub-ambient temperature, such as 0°C. The resulting acid
chloride can then be treated with N,0-dimethylhydroxylamine hydrochloride
followed by triethylamine in a suitable solvent such as dichloromethane. The
reaction can be run at ambient temperature, and the product of Formula XXVI
can be isolated using conventional methods.
Alternatively, step (4) can be carried out in one step by treating an ester-
substituted 1/4-imidazo[4,5-c]quinoline Formula XXV with an aluminum

reagent made from trimethylaluminum and N,0-dimethylhydroxylamine
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In step (1) of Reaction Schene 7, a
I //-imdazo[4,5-c]quinoline of Fornula XIb is
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Formul aXXXVI 1 I b. The conversion can be carried out as

described in steps (7) and (8) of Reaction Schene Ia,
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o CiTeF SRR, B TR B b aaiNst e gt REBE Gplated

Thesiheashi@fiofdmdodsar ri ed out on a Parr apparatus at

anbi ent tenperature. The product can be isolated from

t he readnptops () endif@® of &en@,lqnoﬁvhem 4oadf-imaddvolts 5-clquinoline

| coh d
SO B i ML 2
Of aﬁﬁﬁdwd @ prviixh lfﬁlnﬁﬂaﬂl I,S@]chﬁn(ﬂnkﬁiaﬁﬁlﬁf SHshutadk eSteps

9-tetrahydro-|//-imdazo[ 4, 5-c] qui nolin-4-amn
f (@cﬂﬂ‘ﬂﬁhoﬁ Ropbtion fghessa 4igan tr-asiedl 9 o6 esoriben Eueteps (7

de f

Sag{l (@3%‘% Relct gc}rnrergl}c}:léﬁi%sllgall" ﬁg ﬁg%dggg?riohfgﬁﬂe :RS af.\l%al %Q@ceggable salt
camhd:neof cambaisadhtd:ﬂyusmgmmmtmmal mﬂthbbsnds Reacti on

Schenme 7, NH XXXVI 3)

Conpou oMo ﬂrﬂy@ﬁ 13 ]gﬁr%%{’ﬁ>§3WI§ gsine (dﬁ ragéfaﬁéw 119&%10%
Varn‘x RELGRA SRherhb'2 sf%}ﬂ@& ((8') Canﬁg% eﬁxéW%MeB dnide %?Fbﬁﬁﬂa
Schenes 1 throug woul parent to one of
skiXXVI is ttehted amth a Gugnam acagent, Oﬁﬂwnkbtlblnwldﬁom stap €8 to

la,. 1-3 and ver ed to keta

{ o Rt Re ot Rl Y LRTangld Ghcdehosfing i ghbes

( 3XescedE® ﬁﬂiiéiiiﬁl)fof RB&ction \SRAEME ma CRIstey &), the k&bﬁ@@uﬂ%ﬁituted
using the s etic routes described in the EXAMPLE

bell&himitwa Hacdaninaine ob5eposip HIbiscoxadigedioanadytide of
Ac tF'o Ellyi XIII as described in step (7) of Reaction Scheme 1a. In step (9), the N-

oxide of Formula XIII is aminated as described in step (8) of Reaction Scheme
la to provide the ketone-substituted 1H-imidazo[4,5-c]quinolin-4-amine of

Formula Ja.
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Phar maceuti cal conpositions of the invention contain a

therapeutically effective anount of a conmpound or salt
woboosheisinventi on as descri bed above in conmbi NRCT/WA2004/039512

with a pharmaceutically acceptable carrier. The terns

"a therapeutically effective amount” and "effective

amount " nean an anount giéactnlggs%ﬁg%gund or salt

sufficient to induce a erapeutic or prophylactic
effe guch as cyt oki Npduction, inmu | ation,
ant | ct vk y, _pnti vi ct

Al t g exact a tive conp Sl t

g i n @ phaFnaceuuRpaIH‘gpposition of (R}, he A vent’ on
wi | I"var9'according to factors known to those ot skill
in the art, such as the phygical and chem cal nature of
t he coxgound or salt, tlehatite of the carRi@T, @nd
the intended dosing regiggn, it is anticipatedM hat
the conpositions of the invention will contai
sufficient active ingredient to provide a dosEC%f
about,_ 100 nanogranms per kil ogram (ng/kg) to apout 50
: < o ¥

¢ rannaX%belu?ed ch|as tablets, ngfs,
capsul’es, par ral for ations, S$syrups,/Creansi~__0
oi nt M®at s, aergsol fornﬂﬂationsf\ffznsderﬂﬁ+ patcﬁag
t ransnucHsal patghes and t he,di ken _The conpounds oroRr,,
salts of the invention can be &ini nF&4 ered as fhe
singl e th&4peutic agent in thg treatnment regimen, or
t he conpogpds or salts of the iInvention may be
adninistk ed in conbination th one another or wth
ot her active agents, includiﬁgwbdditional I mmune
respons®Hnodi fiers, antiviral%, antibiotics,
anti bodikes,y proteins, peptj nol i gonucl eot iodes,, et ¢.
s o@»&glts of the ﬂnv nf}eﬂzhave beeﬁd§ho ig_R

roduction of arrN cytoki@gs in A~
nts! performed ac ing'to t he—test+ s orth
bel o The§§\?£$ults i ngifcate tMatzPhe compou or X 0
sal are useful as i mmine respo??% modi f i er Ry, hat CAET/
nndulatéﬁth/N ne response in a Nunber of different Ry,
ways, rendering them useful ifl' the treatment of axi
vari ety of disorders. Cytoki nes whose production y
be i nduced by the adm nistration of conpounds or sajofs
of the invention generally include interferon-a
(IFN-a) and/or tunor necrosis factor-a (TNF-a) aﬁwfell

as certain interleukins (IL). 2
N
NT X
| \>_R2
)
X_ 0
®), Y
R1-1
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Cyt oki nes whose bi osynthesis may be induced by
conpounds or salts of the invention include | FNa,

wabesasishit-1, 1L-6, 1L-10 and IL-12, and a var P€T/ySIn4/039512

10

15

20

25

ot her cytoki nes. Anbng other effects, these and ot her
cyt oki nes can inhibit virus production and tunor cell

gr : {@li; he conmpounds or salts useful in the
trg%%agrr%on 0 H}\%isfral di seases and neopl asti c di seases.
Accor di AgReactidneScheme st A 0 H-iaridazofle S-ciquimdlime @ f brmula XXV,

i nduci ng, cyt oki ne bi osynt hesi ani mal conpr. si ng
PSR G55 TR 1 P8R (L) BrabaLiAY o bRo e SEbERED oF

sal RN i TV entd t g _tihe: ani )
Ao BRORCOBOAN Gr AL 8L LPOUL R
comppsndlirernfFermulaiXiX ¥tieoddizEdto ambiwxidems inftep Y7)aKiRvaction

bi nt hesi s.may have a djiseas riped.,infra, .

£ orchhA o g thanag B ESTTTe ROTEF dbisfeg (o). e Roxide of
di $Ra881304VALH HAhidhicabt Astqf (8) BEREATRAWHeAE 188 proVRIK the
provi de therapeutic treatnent. Alternatively, the

corepigtraiebstitutern] A-immdazold, Saclaimolndranaing of Foenulailiralhe
prior,.to the aninmal_.acquir.i i sease . .
il PR B B R el FRRR el Rbine.
pr ephydntichalGndth&@it nent. In addition to the ability to
i nduce the production of cytokines, conpounds or salts
of the invention can affect other aspects of the

i nnat e i nmmune response. Regtiogdghpne> natural kil ler
cell activity may be stinulated, an effect that rrw,zbe

due tQ i ne inductiofR~_T c%npounds or salts |may

al so gctilvabe-macr ophages [ >ﬂ urn stinmul ay’ex N\
Secr, nitric(xi de & pr édugd)i on of N>‘R2
addi al |cytoki nes. Fur , the conpounds o ts|

may use olLid eration andAiff & epbi ati on of

B- I(¥hphocyt esT Conpounds ®% salts the inve@j on can
al so have an gtfect on the acquirewr mune response. OR,,,
For exangl,e, the production okxyine T hel per type 1lib(T
) cytokine IFN-g may be induced indirectly and the
production of the T helper type 2 (T 2) cytokines
IL-4, IL-5 and IL- 3 may be inhibited upon

adm ni stration of the conpounds or salts. \Wether for
pr al eB‘Iec;therapeutic treatnent of a disease, and

whet her g @5negof 86imnf19 1-30R&H Be Prepaicd la'b%&giig' RRBAdi¥%n dstcﬁsme

conmpound or salt or conposition may b i ni stere

al énwhere Rin, BorR /R and Xnatetas dafingst abowe andiBh ishenyl. In step

conponents.as.i.n, for e e, ,a.vaccine j uvant .

Undh SRS srBmad er b RBR R RRERAR St iRpestes

or r&Rtdd vl alPhifio ERIBPINE Forila H,N-X-C(0)-0-alkyl or a
hydrochloride salt thereof to form a 2-chloro-3-nitropyridine of Formula XXXI.

The reaction is conveniently carried out by combining an amino ester of Formula
H,N-X-C(0)-O-alkyl - HCI and a 2,4-dichloro-3-nitropyridine of Formula XXX
in the presence of a base such as triethylamine in an inert solvent such as N,N-
dimethylformamide (DMF). The reaction can be carried out at ambient
temperature, and the product can be isolated from the reaction mixture using
conventional methods. Many 2,4-dichloro-3-nitropyridines of the Formula XXX

are known and can be readily prepared using known synthetic methods. (See,
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conmponents may be adm ni stered separately; together
but independently such as in a solution; or together

w@pwsassori ated with one anot her such as (a) CPUHUS2U4/§39512

10

15

20

25

30

i nked or (b) non-covalently associated, e.g., in a
col | oi dal suspension. Conditions for which conmpounds
I y -

ol PR S TR, B85 3% HoFth e ERh AR g
sualeras,) for exanple, diseases resulting from
infection b n adenogvirus, a h SVi_Ius
HSV- 1, v%ﬁ 2) etfhraciipn Yghgme 622 § TP -m(r@mgm%n%\ﬁf Formula
or t){b@ep?g%gc% Wit B @ l%aﬂ HedlaBide'o Hl%‘%ﬁie%eg-m%tetrazolo[l 5-

uscum cont agl osu a picornavirus (e.qg.
r hiafhmyridint3-anmneof Borowla XX)XII. a”ﬁheanead:tmlwan\hercame(ie)ugby

parcaPRi o5 dotpaind SRR KT il et maLoride for

I eSRA lfeoé’dﬂlﬁﬁ{ AgMt, il sMitdvIS sdIFERY kdoh B OLARANIWAMET,
(e.q. , a papovaV|rus (e.qg., paplllonaV|ruses

sucphefa@b £y wmmtuémweteg émtheairessped of, ceiommibichierides
Vi rpgesta rcfe\ﬁ,agﬁllt A &%“‘Fee}%& gaﬂ%rg%atbétmng](l;y’ tﬁg&%&%‘;ﬂ can'be

De rgited\buf With ,heﬂfngc’;l foreikapiel atshd fflax terdpdratatd. VAltétﬁatlvely,
such as HV); (b) bacterial diseases such as

ex dhfpteaction can s sarricd out bY eRbinmis theeampeusd oy 055%19 el
Of with z[q a[ql\éﬁ L& %il{i% f&eé?(ldﬁlpfes g&gﬁﬂln%gid% 1n%?t591@ 6vEht such

Sal no tap coccus, l'a, Listeri
Aerag [DAF and hmlng,cfob axdngyle td@lmhls b@bDacC, chtmmdlhﬁm the presence

Eﬁ 2) zdormnas oh Rggg ﬁ?&%ﬂmt sah L? gggm% %g% h@}o{?gcuon mixture

Corugﬁ?lg@ﬁ\t,&glbgmméw&gbact erium Canpyl obacter, Vibrio,
Serra Provi denci a, Chronobacterium Br ucel | a,

Yer si ni dn sueaéMerac@on SeheBertd an 8initagtettazolail Her] pyndin 7-
| et S B R 1S oo Bt 1sggctal L SuSAARR 7.

as Riednsihe bOBorenulNKXOOPI. AHEGSdifetiof CXPbOEREE@Rbut by hydrogenation
meningitis, or parasitic diseases including but not

| i wsnga mcvempaaﬂumtermawdwéfqg@n@mnmatalmﬁefeﬁwmle
el ShITRN 85 % Cc%%h%ﬁ% d% déa?é ’Thtteq)éaoc‘?'of’i‘%ﬁ’f’édn%n% be

trypanosone 1 n I Seases

as chll"ﬂeﬂaﬁpbﬁ hehirappastapins sla&blecsewencaich dy agdt@dirfe or ethyl
actinic keratosis, basal cell carcinoma,  squanpus cell
care§tAEmd he PEAdHFt ¢ag|be isolated famehe reptian mixtureusEigs

rr:eg;le ogeoagAII eu}EJH a%lfeﬂﬁalrtlgn :ynﬁhe b cg% %e}d 15% éaﬁ%e&m&é using the
mulohe{tb@éwo-phase sodium dithionite reductlon described in step (2) of Reaction
Scheme la.

In step (4) of Reaction Scheme 6, a tetrazolo[1,5-a]pyridine-7,8-diamine
of Formula XXXIII is reacted with a carboxylic acid equivalent to provide a 7H-
imidazo[4,5-c]tetrazolo[1,5-a]pyridine of Formula XXXIV. The reaction can be
carried out as described in step (3) of Reaction Scheme 1a, and the product can
be isolated from the reaction mixture using conventional methods.

In step (5) of Reaction Scheme 6, the ester group of the 7H-imidazo[4,5-
c]tetrazolo[1,5-a]pyridine of Formula XXXIV is converted to a Weinreb amide
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nmyel oma, non- Hodgki n's | ynphoma, cutaneous T-cel
| ynphoma, B-cell |ynphoma, and hairy cell |eukem a,

w@easostser cancers; (e) T -nediated, atopic di BEERESR)4/039512

10

15

20

25

such as atopic dermatitis or eczemm, eosinophilia,
ast hma, aIIergy, allergic rhinitis, and Omen's

2;;&?@ afj %1)6 ér%‘r’cfaE{?['ﬁr?s ng]rettrgzs éssgﬁﬁ%ﬁfeeo%ﬁ%ﬁla%%xxv The

t hrcommﬂyﬁ baebe @.mde)atlap Hascslbbcermeps@) of Reatidn|Sehetse 4, and
al opeci a areata; and ég di seases associated wth
wotrcPTdRetican Be isplated fremp theseasHomanixfyrs uing copyeptional
kelQigghdsor mation and other types of scarring (e.g.,
enhanC|ng wound heal i ng, including chronic wounds).

Addi t i odabtey (6)odfiREactiasSdiemed, the Weintdbearpide s€drmula XXXV

i nventio e useful as a ant . for ,use
B R S et Shisennat Bomais RhayEHatER forms b Kiohe of
ei trighidIex Rl andé %gﬁﬁh'red&%@h RS He LARVNSut RIRIDRd in step
such as, for exanple, live viral, bacterial, or

pan(é)scrﬁRe@cmcmr&dmg@ri@, anidrthe progacieeinbierisdlated from the reaction
tunor - deri.ved roto organi smderived, fungal, or

badP &P a?m?%ﬂ%h '@ﬁgfoagyg toxins: sel fantigens:

pol ysacahatep @’@&)fﬂbﬁ&icﬁi smmglwaow mleazm_;z; 51tirhgbes]1,5-
cel | ul ar vacci nes; cci nes; autolo?ous vacci nes;

' e@&j?ifb'ldm'?rﬁ Forsula WVé#Fdreﬁﬁéd WiltldriphesyIphegptine to form an N-

g’mﬁeﬁghé@tl f’gaﬁ{leﬂ epat o smt 1175 With

| nftmplengmhésphnmfdan éaran 1, a pamblesblvastsnah aphicne or 1,2-
' rubel ell g f ever

r abi neasl es,
t eOIERIrobZBHR HIder 0 MISARIBRS ph ol wah st for example a

t URRS L infperdTRidl 'T%@ GRERE cAtd 1961%5%913@1@ leatf6k bli€dre
adenovirus, H'V, chicken pox, cytonegal ovirus, dengue,

fehlsmgct)e‘mnennaalmdthms pl ague, HSV-1 and HSV-2, hog

chol era I t r cytial ..
Virus, PR POE RBET YRS rd bR i ahfecine
A 6h§bﬂiﬁ=\na xﬁvgaésﬁydrsl%&mrﬁﬁwaé ak8loh8 s@stitdial present

i nvention nay be particul arl'y hel pful in individuals

hawmhigw,[érﬁa@ eml@érﬁ aping 9é Foumele Toh. Tihehydsekysist can be carried
co n h

opar LErefH Rk B30 of Butd RENLER, o Erply. by
Supp4ataRsSh @no\oér alledrio] iettle piesehdedfan iatiy. The pfaduceoeartel e,

transpl ant patients, cancer, patients and H V patients.
Th eﬁglat%@m@rthw@w mpjEe 4599 EORY GEqRhodsys de eampound

| ast
) 3£R8a §3p POTBh EmaBuci) alkSEHE LR ncudt®0P! ast i ¢

In an ani
Esters of Formula I-3 (Z is -C(O)0O-) can be prepared by omitting steps

(5) and (6).

Weinreb amides of Formula I-3 (Z is -C(O)- and R, is
-N(CH3)(OCH3)) can be prepared from esters of Formula I-3 using the method
of step (5).
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need thereof (having the disease) by adm nistering a
therapeutically effective anount of a conmpound or salt

w@Rooshs13inventi on to the ani mal. An anpunt of BCT/US2004/039512

5

10

conpound or salt effective to induce cytokine

bi osynthesis is an anmount sufficient to cause one or

nore cell types, such a macr ophages,

dendritic cells and B-cgfgggggxéggﬁgce an amount of

one or ¢ror® cytokines such @s, ofor exanple, IFNN-N O
TNF-a, A L-N. 1L-6, 1L-10 apd LN 2 that is incneaded §° -
(i ndu ea) oV@r a1backgrouﬂd\Teve@ of suagh cyt oki esy 0
The ; anmount W | | fEor di ng"to factor,

knd&an iln tKe art but iR exp cteqrgB be a doseRaf a ouﬁ'H o
100 ng/fg to about 50 ny/ k§x preT&rably about 10 n@(qu~(
to aboX 5 ng/ kg. The i nveqxi on aJ%%Mﬁrovides a ngghod  Oalkyl
of treating a viral infection in an animal and a

met hod of treating a neoplastic disease in an ani ma 3)
conprising adm nistering an effective anmount of a

conpound or salt or conpositign of the inventi orhjr\?

the aNi-Mal . An armount effegtiye to treat orinhifpitya
viralN.i gkectjon is an anDthN Nwi || cause a "y NH,
reduct Non JTnygge or (ore of the ImaiR.est 4#) ons of

vi ral orf, such as gifa egi ons; viral ké)a NH 0

rat 8sof Viruds production, 5ndfgnry | Loy as conpareg
unt r eat ek cotpSl  ani mal s. }$§§'reci e anmount that ['s Oalky|
ef f ectrooer for guch treatmen | va®skyhccor di ng ¥

factors kno inGHhe art but is expected to be a dose

of about | 100 €g/kg to about 50 ng/ kg, preferably about

ng/ kg to] out 5 ngy/ kg. An anount of a conpound or

that will cause a reduction in tunor size or in
r of tunor foci. AQ&PtPh)4 he preci se amplih:
i S_known i ngyt he art Ayt -Ns
ouf IHR,NgrHkg—o ab ut/
N about 5 ng%ﬁ g
geslof this invéltio

abl y about N

Qbj gct 5, and adirant . %
further R¥IUS %?edby the Bkl odiagCexanpl es, but”th \fo
parti cubaevimat i al s and agguos thereof recitedi P

t hese exanpl es, "as wel | as ot her cBnditions and Ry
details, should notbe construedto unduly limt this
i nvention. Exanple 1 4-(4-Am no-2-butyl -

[ //-imdazo[4,5-c]quinolin- -yl)- -phenyl butan- -one
NH

o/ kg,
EXAMPLES

Reaction Scheme 7

Ketones of Formula I-4b can be prepared according to Reaction Scheme
7, wherein Ry, is alkyl, alkoxy, or -N(Ry)2 and Ry, R).1p, and Xy, are subsets of
R,, Ry.;, and X as defined above that do not include those substituents that one
skilled in the art would recognize as being susceptible to reduction under the
acidic hydrogenation conditions of the reaction. These susceptible groups
include, for example, alkenyl, alkynyl, and aryl groups and groups bearing nitro
substituents.

In step (1) of Reaction Scheme 7, a 1 H-imidazo[4,5-c]quinoline of

Formula XIb is converted to a 1 H-imidazo[4,5-c]quinolin-4-amine of Formula
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N Step 1: To a stirred m xture of
4-chl oro-3-nitroqui noline (100.0 g, 479 mvol ) and

wa eiososmian ne (72.8 g, 719 nmol) in di chl or omeCTTES®04/039512

10

15

(700 nm.) was added dropw se 4-amnmi no-I|-butanol (42.7 g,

479 nnDI) After the addition was conplete, water (500
d [ '

or SRR TR B bilefor i)t o Besp oGRS ana 8

an d)fﬂé&ctmmadhemewaﬁarﬁﬁthé pedudtGan @t isofthed Ao théssaction

filtered. The organic solution was dried over sodium

suPP%PEeu@B&E@HFPB?@@“EﬂHE?-reduced pressure and

combi nedy, 0 atied; v r it @ ami

provi de 4\§4( glgn)lt %%E?%g hﬁ%&?ﬂ a%{jho %uc{ g%-ﬂé%lﬁ& d an.sme

as od Formygla tXX Vildisseduatd téh éﬁ 89- téfmhadmtlﬂinmoﬁazom 5-

PRI R AT e LR

MR uhder GBeRIOSERLNY A8 dHali M@&lcﬁﬁi&ﬁ dding pl IV
tert-butyl dlerre?hylswyl ¢hlori de Dl\/ga ing platinum GV}

moixjde tafatselutign 1 thswomponrdipt F a XKD@f Ihli}ol in mﬂleorofmtlc)

134

and e b Bt B Pt pord P eI R B¢
of caﬂﬂeidtduoaﬂb PabBp&fatus 4t SnbientAémpeiature. Theproda&tcan Be
was conplete as judged by thin |ayer chromatography
( TiElateEHpBythe &aﬁwrgwme)uSMSCoau%@néﬁaetm@ m xture
washed EAGH -
hydr oc hlqg‘rgflégizjm ﬁmu% ?%}%ﬁlgaﬁkhft urat ggutgaﬂg%‘ﬁ% Ns? bgdl um
bi cetrdhwydet laH-smhdm[dl;ﬁ clanohobni4r@nind of Edrmoue X2EXK buisoxidized
sulfate, filtered sol vent rat o .|leave a.
mi P aﬁ(gtoanp SFQPtlfl{t%ch:}td% rﬂylﬁ—g*rﬁ ggyc;lqumohn-i-amme of
butpblh (B 100t MBre®kidi@bh Eaﬁlbé/ tAA8 H& a@'@l@scnbed in step (54) of
tertbutyldinethylsilanol ( 7 g total, about

mol|Reaetion Sehiesie laad he secdiupmrmhennwun@dle'racwmarlxbmalt thereof
furth rificati 3, The m xture of
[4-°f“? E?}ﬁ%rf’{ ?‘Pé’tvﬁé}fogllsrlggwgiy) butyl'] (3-nitro-quinoli
n- 4-yl)amne and tert-butyldinethylsilanol ( 0 Q)
fromthe previous step was dissolved in toluene (880
m.) and placed in a Parr hydrogenation vessel al ong
with 5% plati numon carbon catalyst (3.0 g). The
vessel was pressurized to 50
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psi (3.4 x 10" Pa) hydrogen and shaken on the Parr
apparatus for 1.5 hours, occasionally adding

wa@ewsnsesnal hydrogen to maintain a pressure of PEBDURMIN4/039512

10

15

20

(3.4 x 10™ Pa). After 3 hours, the reaction m xture
was filtered through CELITE filter agent and
concentrated under reduge [ to provide
hF-[4-(tertbutyIdinethy%ggﬂﬁﬁycg§§§7

butyl ] qui nol i ne- 3, 4-di am ne ag,a dark oil that was,

used direstly in the t st wit hout further
purifictin.\>St—ﬂg,4:—qRX—sol 2 Ry, B N N\>_R
A [ 4- (Fer Dot yl di met hyl si x¢) but'yl ] qui n 4
- dia (62,9 182 nd It ri net hyl I

or t hovafer at &40 g, 27 1) %nydPltiene (2 ) Xp~-OH
wadRileat ed at reflux fdr,)2 hours and then &encentrated

under redugmpd pﬁessure to preoxvide R XXXIXb Rib
2-butyl-1-[4-(/ert-butyl di methyl sil anyl oxy) butyl]-

| //-im dazo[ 4, 5-c]quinoline as an oil that was use
directly in the next step w thout further (3)
purification. Step 5: The 2-butyl -
-[4-(tert-butyl di methyl sil anyl oxy) butyl] -

| #-1 m dazo[4,5- c]quinoline fromthe previous step and
tetrabutyl ammoni um fluoride (142 nL of a 1M sol uti

in tetrahydrofuran) were dissolved in tetrahydrof N
(THF) (400 nL) and stirred for 1 hour, then N S>—Ry,
concentrated under reduced pressure to provide N

4-(2-butyl-1//-imdazo[ 4, 5-e]quinolin-I-yl)but
(20.0 g) as a light brown solid after chronqhq
b/n

on silica gel (elution with 10% nethanol in
di chl oronethane) . Step 6: A solution of dinethyl-4b Ri1p
sul foxide (DVMBO, 7.88 g, 101 nmmol) in dichl oronethane

(130 nL) was cooled in a dry icel/ acetone_ bath and

sti rr ed.Compgupfls efithe invgatigmcanplsy beprepaies ysing variaiiqagiof the

dr ' I . : '

. COEEE pobfR sRAF DR3P SLdnRR (Rhroeh 7t ould pe apparent
( 2Qo Ongof <kill th threait) Fonexdinglid, ohicokediiea o€ FodRilagra) I-3Bf dandrl-4b
five mnutes triethylamne (20.4 ... 202 mmo S .
addey f‘Pe a?fbveftﬁé tacialbpanae é?tg%@é%f%%e%rsmpt@ pbBraction

te e b4 f ‘

e A S e e R T A
satsymthttedroatesdascuired il the IFGANBLESIbelow(.200 nl) and a

sat ur at ed aqueous sodi um bi carbonate sol uti on (200
m.), dried over sodiumsulfate, filtered, and

Pharmaceutical Compositions and Biological Activity

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

The terms “a therapeutically effective amount” and "effective amount”
mean an amount of the compound or salt 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 or salt 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
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concentrated to a dark solid. This solid was slurried
in diethyl ether until a fine solid resulted. The

wee@dos3iwas filtered and dried to provide PCT/US2004/039512

10

15

20

25

30

4-(2-butyl-1//-
i m dazo[ 4, 5-c]quinolin-I-yl)butyral dehyde (17.9 g) as

a '(aji@ Eﬁeintﬁ]'& V}ﬁpﬁg bE e Z(:o%nieglzd Trqs‘élt;‘toﬁkh{uf ?Stﬁg P T8 the
b uﬁmemiedei@yldg réBmenJt isAtidipated khat ke cdmpeditiots offHE ifv2rkflon

m.) vvas added dropvvl se a solution of phenyl magnesi um
br a\ﬁ% &entewué‘féclm aghivesingigdicst trprayids A dvmf abapt K0 30

I t
Armandigamt pff PRt} Gt o MUTRB0RH A, AR e k).
( 3peeferably about t(hmidregrems pareibigedne (L1 g/HEeo :abgarﬁ mag/kg, of the
| ut d I ith t t ed
GBS sales B & Seneay PoiPepanBrie ey e much as
( 1@2@)1&&—)1@26@%&5‘3 @aﬁ%ﬁfé& pueitdtan t%%ﬁl@ﬁ@ns Eﬂ/rhﬁse 'E:Féimsa&ﬁtments

concentrate I'i'ght orange oil. Chromatography on

Si Iacr@aolgfennl(lemm; mansdemtal 59tchest transoiucpsal patches and the like.

di chl or thane rov

i dasol e EORPEARF FHEELRS HFertibnton B edminisiered o oy

g) sﬁgle&hbﬂaﬁéﬁtlc(}lfgaﬁtgﬁ thedtdafer @ dithen BraRe €smpounas b alt§ of
of DVSO (1. 35 g) 17.3 mol) in _dichl oronethane (22 ni)
waéhcblawrwnmay eoﬁdylm@@r@d@tceﬁ@lr@am “a?hopr@tapiaﬁhéﬂor with other
Ox d

dr gl:tg\\n!e agghtgot;ngﬁdﬁlg agéltlgn%léﬁmz func 1 g?)né’@ﬁoﬁﬁgﬁ antivirals,

4- @ﬁtﬂhumysl anttiodied grofeins, peptides, oligonucleotides, etc.

| | h | b | - ol
ol ) 1 etk b BE EEBRAE) hevaegh SRl e
tr bﬁ{dﬂxhé}%f’&nﬁ% ARokines 3 expiiints PR rALE 8ordiAg td (A test

m xture was allowed to warmto roomterrperature After

t heetafdldh below. dfhestesultsf indignte 300 thﬁLc)omnduedmnaalls aemsful as
hed successi ve wi.th a sa rat ammoni um chl ori

i O A L e

bi efaiFRRAM: ?@ ) Irbtidefifg (HepPudBiRll.in @l{el A tAMR lof 8 QEHSNof

sulfate, filtered, and concentrated to provide

4- flziotﬂﬂsyl -1i/-imdazo[ 4, 5-c]quinolin-I-yl)-Iphenyl but

an- (fkn%ejs QV}%)S? 81??.(1?9308{1 rEm y)(\'\@é IBusS byPhe RS Ristatil] of

sti rred ion O
|/ /coﬂnm)ldm& of Salfs-of kigplint@ition denstally Inehrleyhtetft@n-o (IPN&y)
(4.15 g, .2 mmol) in chloroform (56 nL) was added 3-

c h Web@mys@ﬁ% factoqey @NFWMCH aperE wisrlepking ¢idy).
pu rdy{éfﬂne% vﬁ%sgblo%tﬁesw may be induced by compounds or salts 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 or salts 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 salt or composition of the
invention to the animal. The animal to which the compound or salt or
composition is administered for induction of cytokine biosynthesis may have a

disease as described infra, for example a viral disease or a neoplastic disease,
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nmol ) portionw se over a several mnute period. After
1 hour, the reaction was not conplete as judged by

wa@s/0s61an additional charge of m CPBA (1.0 gRCTHES2004/039512
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added. After stirring for 30 mnutes, the m xture was
diluted with chloroform (200 nL), washed successively
W tiq %dr%ﬁ{ fa"t‘lb AHT0 R4 bR

(2 al 1é{ ﬁgf grﬁ:“b%gﬂy?ifﬁ@gf C?‘r:llﬁlg osféo?a}zégllt l:”tl‘egtﬂlent
su IAﬁlsarthE:]yI thercedpoand| ocsattorat baaacmdntstﬁr@ﬁ tovthel emmal prior to

i g e et B ML b of
ﬂr}éwue atphg)m@éhc %@g&em t hout further

pur |cat|on . To a vigorously stirred mxture
of the 4nepddibon thgab»htyj@.mduce the production of cytoklnes

B e L

M uh8rdy dﬁ@XIF@E ekakBpl8lnatwalskiBetaRl aptivity may be stimulated, an

t ol uenesul %Peqichl oride (2.34 g, 12.3 mol)

poreffegiiiiptanay) uestemoéﬂnemlwfleg The¢ eppoungs gr palls mayealso

re

and A REm it i AOfcfl i hE tiobhibld SUERNELALIAC Rl e

m_)prod[he'oﬂl af/atdstioel eytelepaer aheﬁheamlmh ¢qu>om1ngamn @ltphmgeause
hed a wth.as rat ed ueous sodi um

bi cPé‘\?/Y%SSWH?’éa@‘gfh{f}ﬁ%Wat“fD Xm l‘ﬂ‘?é(t gueous portions

vere t h%n}ﬁﬁﬁhdﬁﬁt §aﬁ§5?fﬂle%\tehtl&maﬁf é]gcpﬁzme(aﬁ(%ff%f)on thee

organi cs were conbined, dried over sodi um sulfate,

f i lacquirsd, imammedesponse: rEor esamplethd arddugtésr @ﬁmhs 8 tietper e 1

GRS 9 s Endlfd e RS e bS8 e T
WashelpREfyps QE(TL?Z@%Hlﬁ&HLYN{EJSF@HHILL If30rh3§il% ﬂﬂ—ﬁﬁmﬁ)upaﬁld

water to affor
4- E4miptsion of thegompoundseicalts[ 4, 5- c] qui nol i n- I-yI)-I p

henyl but
178 180 Ehetpdr ‘?‘n%&??yl?ﬁ 8&&"7’%@?& %a%é%n%% diftasd ap
C K/h¥tHer fdE, eff2étimBinnkte ob a@cﬁureﬂlamﬁrﬁnﬁ@ th&osmpouna, orEdlI éﬁ
H 6.77; N, 14.47. Exanp
5. CRMARSiten may @wﬂmpwtcﬁ%a@&f OF in eprahigRiianovithone on meysn
t a%c@v@&%p%&@ﬂ% adin, Gord&hfipR2h %&%eoidﬁuv%ﬁt d\ﬁ’?ﬁﬁ h@ﬁgustered
above for 't reparation of Exanpl e” 1.
with other components, the compound or salt and other component or

components may be administered separately; together but independently such as
in a solution; or together and associated with one another such as (a) covalently
linked or (b) non-covalently associated, e.g., in a colloidal suspension.

Conditions for which compounds or salts identified herein may be used
as treatments include, but are not limited to:

(a) viral diseases such as, for example, diseases resulting from infection
by an adenovirus, a herpesvirus (e.g., HSV-I, HSV-II, CMV, or VZV), a
poxvirus (e.g., an orthopoxvirus such as variola or vaccinia, or molluscum
contagiosum), a picornavirus (e.g., rhinovirus or enterovirus), an orthomyxovirus
(e.g., influenzavirus), a paramyxovirus (e.g., parainfluenzavirus, mumps virus,

measles virus, and respiratory syncytial virus (RSV)), a coronavirus (e.g.,
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The general nethod described in Step 7 of Exanple 1
was used to react

wd 2¢o/obstyl -1 //-i m dazo[ 4, 5- c] qui nol i n-1 -yl ) bupgT/akzdekg39512
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de (8.5 g, 28.8 nmol) with nethyl magnesi um br oni de
(20.6 nL of a .4 Msolution in toluene/ THF, 28.8 nmol)

0 %&]g%i, g%aﬁ)(}v/avirus ﬁ’ -2 oqagil?m varlljlseﬁbTuch as thqss: that £ cause §enifal
( 3 ﬁmmcomﬁloamvaﬁ&f orliniter wartd) h ledphéravirns gl mgfaaﬁmz Virfs),
SI| a . gel (elutlon wi th 5% net hanol in

D ORst(F&n EpPatitis & BirusT{DGEHE VHIS) n@h HEHOYELT(Cireld

lghggu { le 1 was used to oxidize

5-( -butyl-1/7-im’dazo[ 4, 5-c] qui nol i n-1-yl)pentan-2-0
(3. 54 g,(blbatteriabtiscaset suchisdof &xa&iplg diskdseh requiting from
(())?iall Cc 0113,!3)’ él de. (3]f ?o egﬁxraé]lz dtgle genus Escﬁenrlq:hgar E%%err]gbla%trgr ne

S- (S?a'lrQHﬁéﬂa SiaphyTbSReR, 4hRzella, Llsterla Aerobacter, Helicobacter,
clqui nolin-T-yl)pentan-2-one (2.15 g) as a dark solid.

St gplsbgelim Brotens, E’mdgmnmsastrﬁmomqu&d Ediamyseal Mycoglaspe,

5. By Rbs ety Refostrd 3p3iRat e, Bafbb it cmepeststnPan- - on
e (MyddbagreritmIEamipPlobadist, Vitaid, S@Ifi\atvd PhoviddabBA (1. 71 g,
7.64 mmol) to provide 5-(2-buty

oxi elsomppagtervan Rypecls, XFE?HP?}&HSWOIPW‘PS) peRewdstedlapne

fol | owe u )
B e
(1(1)unh<)t limlte;:d’tOVd:mhdldlasm aspergillosis, histoplasmosis, cryptococcal

5- (4- am.no- 2- but, I-l//-|tn olin-1yl)
peﬁ{‘%mngztl%ﬁép%l@“ Rd &F?Semcy@z%%a‘?‘ft@o‘ {’Jl% tojmglaga, \g

( é%ggﬁmﬂ'éy%n@ ga":_inﬁ %héurﬁanzl%, 1@1%%331%@4;1& fér)g)%sggnmogls Qox%b]asmosm

17.28 tryﬁmpllne ingfection;

Can-1 - o ascplpshiduEBRE duch adbGhp sedhuksies Ftiedl

abQTP@plﬁQﬁ fakﬁﬁc ReRBAIR bhaNcAf cAriAtRh Squardd@efl: caftinoma, renal
m Xture O

A - [cqll casimpnigy Kopehil guaiegmei alapoms, ukemyss lqghumgihuén@ 4

h
( Lélnii@dqg f&é%# 9\['15) 1%1%?6 l}%%xﬁg Wo% Y feul?érﬁgo{n%gl
r efﬂljc@lorﬁ@rnoﬂ Hmigkfn’@r}@hmhﬁm caneens Tajet dyniplans, @uaed
pressure to provid

| - [lMmphQpy, aaﬁhylmp%leﬁwgua; AKNIBSEFRRRIESH | ] - 1/ / -

(e) Ty2-mediated, atopic diseases, such as atopic dermatitis or eczema,
eosinophilia, asthma, allergy, allergic rhinitis, and Ommen’s syndrome;

(f) certain autoimmune diseases such as systemic lupus erythematosus,
essential thrombocythaemia, multiple sclerosis, discoid lupus, alopecia areata;
and

(g) diseases associated with wound repair such as, for example, inhibition
of keloid formation and other types of scarring (e.g., enhancing wound healing,
including chronic wounds).

Additionally, compounds or salts of the present invention may be useful

as a vaccine adjuvant for use in conjunction with any material that raises either
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i m dazo[ 4, 5-c]quinoline as an oil that was used
directly in the next step w thout further

w@eosHscsat i on. Step 5: The PCT/US2004/039512
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| -[4-(/ert-butyldinethylsilanyloxy)butyl]-I//-im dazo[
4 5- c]qui noline (46.0 g, 129 nmol) fromthe previous

soI u{n%g% ahG %—E@y lt”fl)év\g Imsgg] 3cl-,ésu 8h ede é]agi%bemp% ]lafe viral,

st ibactedalf or palamfmmhm&ng Qﬁubﬁﬂﬁté@bﬁﬁﬂ tingterderieed) estozoal,
pressure to provide 4-

( | /Ofga}nhﬁrwé%m Bingply o brstarial fgpunegeng,foxaidy, teons; gelfy)

R R A L o T

St dINA vaddiresg merogbumbmds desantiteed prateifs; epd theolike, for use
nmpl e 1.was

4- (‘11 F?nqeﬁﬁl%{a%ﬁﬁ %ﬂ&ﬁi Méﬁholv?)%%&ua rtyPhoje, hrepatitss @

82. I
e

1. Mcaglsh )mumpqgmdmilld,eyellow fever, tetanus, diphtheria, hemophilus influenza

o) Cabivaret| oG Repagaae Ot M pbdim sttty Ranip ot 1

Si lchitRe@pdx, @?ﬂokﬂe‘g@l@viﬂli fdeﬂ-%f)é feih8 uRbmia) fowl plague, HSV-1
di chl or onet hane) fol | owed brief treatmnment vﬁut h

t r i2pdl HorVodchas céwb@'éa,d alqa@lewr@epmahﬁwm)pmawrn syRoytigh aruss

THE t T |
rot P deots s RS 4l e el fBedmyr IRIREEEL
r eact 4 ({dnipounds elasatg df ﬁae tp}a;elmtnm’dnnoh nyay)tepaytical atiythetieful

h phenyl b
ua)fndéwilm?%émg ‘Eﬂ’i‘lf}yﬂ}‘qﬂqé lﬁgﬁmg?%gf?}% “Fer %3%?5 egrﬁgouznds
4 -k éa{lfs'rﬂﬁ}ﬂ@ezl%é §6t tFdafill Rl dpotenaftele iR NBAYARILARS (A

as an of f-white”sol that was used directly
| n ot:har aﬂexiuppt%powpf bﬁlhmecﬂlateﬂtmamupu;f iirf, iforadianiple, Bapgpldit

5y pulie denelal fELhod dRpEriRd 1 Step 6 of Bxamle

4 5- ¢] qYihi®)!dnB ot mbkd of the ABHNE d1sadey dr%%ie); of&rs@aSGS for
22. 7mmol ) was oxi dized wi th DVBO (2 g, 34. mml)

ox gkgmplehd virdl déseg®. @@ ngoplagticdisenst Jnay dndreeted an aryaxamahm

4> nd BereBE i tnd 4l Sasl S diinistering a horapeusioally effective
( 4 afBudl ofascompouddbr 38 dfake BREhttbnab ey arifaiomat ogr aphy

An amount of a compound or salt effective to induce cytokine

biosynthesis is an amount sufficient to cause one or more cell types, such as
monocytes, macrophages, dendritic cells and B-cells to produce an amount of
one or more cytokines such as, for example, [FN-o, TNF-a, IL-1, IL-6, IL-10
and IL-12 that is increased (induced) over a background level of such cytokines.
The precise amount will vary according to factors known in the art but is
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10
ng/kg to about 5 mg/kg. The invention also provides a method of treating a viral
infection in an animal and a method of treating a neoplastic disease in an animal
comprising administering an effective amount of a compound or salt or

composition of the invention to the animal. An amount effective to treat or
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on silica gel (elution with 10% nethanol in
di chl oronet hane). Step 9: The general nethod descri bed

WO p0oSoEs7 9 and of Exanple 1 was used to anm naP@I/US2004/039512
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4-(1//-1im dazo[4,5-c]quinolin-I-yl)-I-phenyl butan-1-on

e (4.08 g, 12.9 nmol) by reaction with mCPBA (3.20 g,
14. I vi. de 4-

|/ /11_%'11 a‘é%{ glf%'hgﬂl 18 mnmPcSunt th%)(( {N?l? causF:] a rec}ugtl?n in one or more of

f OHh@MdlféEYatlbﬁﬁﬁf vied) infeéthon? siiohl asermslehlbﬁ.ﬂ wiraClohd), rratd @f virus

(2.71 14. 2 mmol) and anmmoni um hydr oxi de sol ution
( Zzarqﬁ_u)cht)% alg‘d qul’ﬁlélty as compared to untreated control animals. The precise

ﬁllgt' is leffed il 4BZ Qlch 'téaﬁlléﬂlw\é\gl? 15‘1 asé@zrglél_g Jq fagtors known

-p eny utan- -one) as white ne
( ARCtHe ant but $é3dxp@Me& td-he a dévealfl abaltd@Ofmg:kg@o lAbdutGO0 m/ke,

72 'pg%'eraEQaaiiﬁll 91 OAﬁI %/k%' go %ﬂuﬁ g %@19% u‘&? |ar7n20ur§t0 of a|_<|:or115p013mc'l 01[\I salt
| / /effegﬁ\ﬁé"’lé et PnopPidti® Bbidition % lah anioREMY DEXAMse a RAGction
NH, Step 1: To a stirred m xture of
4- ¢y tttmqr-sszemrum tguiumbler abtur®o f@i.g,AQd0 tlnmpxmlsamuount will
trlethla met han
(37 SR eyt o AR TRty A Pefidy 8 P 6335% abour
MY npKigtth @Bt S6 nWRE, prefefibhyabout €0 PEkE @slabolie me/ke.
m xture was heated at reflux for 35 m nutes, cool ed,
and diluted with chloroform (300 nL). The sol uti on was
washed successively with water (200 nL), a saturated
aqueous sodi um bi carbonate solution (200 nL), and
brine (200 nL); dried oveEXAPLESsul fate filtered;
and conc ntrat ed to a brj yel.l ow sol i
6- (3- ni (B W 1A0KAnASFH gfﬁﬁd*jlﬁ@ie%m fksrthe(ééw@at@é by that
wag, HaA Q)ka!’rﬁ;ﬁés' b’ut'tﬁb B hat HoRPantlahfils R driited in
purlflcalon The al cohol from Step 1,

@B%sa r:Xanmlq;uambll a&mhqucandmm)srwd details, should fotbegonsgaedto

b ﬁ%stgﬁfé i.di zted by the general method described in

Stélﬁ%ly AYEBU4N- i ¢ h DVBO (4. 05 g, 51.8 mol ),
oxalyl chloride (4.83 g, 38.0 mmpl ), and triethylam ne
(10.5 g, 104 mmol) to provide 6-(3-nitroquinolin-4-
yl am no) hexanal (9.9 g) asE?samplﬁéjht yel |l ow solid that

Vas %S@dAl%lnoefs)utX'I hWB- 1tm18azo 4,5-c]quinolin-1-yl)-1-phenylbutan-1-one
2
oa
Z N
0]

To a stirred mixture of 4-chloro-3-nitroquinoline (100.0 g, 479 mmol)

Step 1:

and triethylamine (72.8 g, 719 mmol) in dichloromethane (700 mL) was added
dropwise 4-amino-1-butanol (42.7 g, 479 mmol). After the addition was
complete, water (500 mL) was added to the reaction mixture to cause the product

to precipitate. More water (2 L) was added, and the mixture was stirred
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next step without further purification. Step 3: By the
general nethod described in Step 7 of Exanple 1, 6-(3-

waozdosospsinol i n- 4-yl am no) hexanal (9.9 g, 34.5 PODUP2008639512
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reacted w th phenyl magnesi um bromde (36.2 L of a 1M
solution in THF, 36.2 mml) to provide

6 (o%equl aéhb QI%JLHEH lﬁ'l e% )ilh%%!r%a%%& Jtohﬂfb r o%@%vkr %Jdu‘ré sﬁ‘lfate

W s61 gra
SI chxmngeﬂed @ﬂﬂertrbdm:eWptdSSL&é hanld cambiretievignitte Ipec)(mnasolated by
vol une: vol u Step 4: eneral neth

1:
degfd’é?r‘?*tb’éléo |pﬁ°"$‘ilee‘ﬂ) (%;ngwqggpgﬁﬁﬁeylgml )putan-1-ol (113 g) as a bright

wggylsgﬁ)d_l n- 4-yl am no) - | - phenyl hexan-1-ol (4.0 g, 11
was oxi dized with DMSO ( .28 g, 16.4 mol),
oxal yl Stdpo2iide ( .53 g, 12.0 mmol ), and triethyl am ne
(3.32 ¢

6 5t Todraep hl)n&nyf BT b Couipolingt-Hemip bytagleol (0.0 g,

(2288 nﬁﬁol?ﬁnd irHy 1 2hR0 ¢S4 2 "g%’%ﬁhﬁloﬁflh %ﬁloroform (900 mL) was
recrystallization frometh acetate. Step 5

m »tdedeersfbutyldimethylsilyl chlonde (TBDMSCI, 60.6 g, 402 mmol) After 3.5

2By AL Pt U B8 ¢ RSDAITIAI S AT 6. 34
( O.noly )ve'renaddeﬂ uﬁ@ ﬁle(rﬁﬁuﬁt)stu\ﬂ@ﬁmh:ﬁdgﬁlg fidr elgk ﬁaht&)rRﬁT r

shaker. at 50 %4 0N Pa) for. 3 hours. Aft
fi [addigengd g 1} Gé Q;g;}?rgnfql) f}@rreg:é@ﬁtwagrpgmplete as Judged by

co r eg
ORGP CHBIRBNING e i o
( 2 nfitugy wasted (stm:cassmmly asth3 60 amlk eaohl dfavid. 1 N hydedchivas acid
gigglf.\gé%tea?stgﬂ%atgg gﬁiegugg@igqlﬁﬁaf%}:})vgatptg%g utlforl{ & t(ﬁ)rine' dried over
(s§d1§ﬁ'ﬂ s‘ﬂﬁgﬂé‘ ARér8- ﬁd)ébﬁ@htnéi/ ?&aﬁﬁ%‘l’éa%é %ﬂxﬂur@&em (tert-
25 mol) and trine orthoval erate (1.

g, thYkilmwthylls)lanyiombu@ﬂé?’ B- QH_I)Olmé-YBemlr@(ﬁnéttentef | ux

n b PO Bt e el B or ga motmelf W WS ek nthe

6 hzxttstepyxbrﬂhddtﬂrfﬁeelpa@ﬁéan%nC] qui nolin-1-yl)-1phenyl hex
an- 1-one (2.19 g) as a dark red oil that was used

di rect | ptapd:t he next step without further
purifi C%E %xtulsé gip[i-(7er?-99tyﬁhmethylsﬂanyloxy)butyl](3~nitro-quinolin-

4-yl)amine and tert-butyldimethylsilanol (110 g) from the previous step was
dissolved in toluene (880 mL) and placed in a Parr hydrogenation vessel along

with 5% platinum on carbon catalyst (3.0 g). The vessel was pressurized to 50

psi (3.4 x 103 Pa) hydrogen and shaken on the Parr apparatus for 1.5 hours,

occasionally adding additional hydrogen to maintain a pressure of 50 psi (3.4 x

105 Pa). After 3 hours, the reaction mixture was filtered through CELITE filter
agent and concentrated under reduced pressure to provide N*-[4-(zert-
butyldimethylsilanyloxy)butyl]quinoline-3,4-diamine as a dark oil that was used
directly in the next step without further purification.

Step 4:

A solution of N*-[4-(tert-butyldimethylsilanyloxy)butyl]quinoline-3,4-
diamine (62.9 g, 182 mmol) and trimethyl orthovalerate (45.2 g, 278 mmol) in
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The general nethod described in Steps 9 and 10 of
Exanple 1 was used to am nate

wW®2q02/0mstyl -1/ /-im dazo[ 4, 5-c] qui nol i n- -yl)- PCT/US2004/039512
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- phenyl hexan- -one (2.19 g, 5.48 mmol) by reaction
with mCPBA ( .35 g, 6.03 nmol) to provide 6-

( 2- tgfﬂl%%{én% 280 Qﬁ(L)qgas ﬂe%(e[diaﬂe@%%rﬁ ﬁ(-)lﬁ‘% gxlrld ieh icQﬁcehM‘Lt}ed under

Xan- ’-one
W trbdm':eﬂ presane sapprooiig|2-whl/lor [dee)(tlaulﬁd@etlﬁylﬁﬁmmmb/)butyl
and ammoni um_hydr.oxjde solution (9 nlL) to provide
(14-1 ypidazpl é,_Stfﬁglypglpqe/ as an o1l that was used directly in the next step

[ mvgll%g ﬁhr@epﬂ,lgrg?(ir&gbhn | -yl)-I-phenyl hexan-1-one (0.50

as a white after chromat ogr aphy on silica ge
(elutloﬁhmnﬁh 10% met hanol in dichl oronet hane) and

s 415 0y T ek Sl R St B G idslg. -
7. %\?qul%llnlsq}o?@ thefREWBas §ep Zrﬁi téfabul ‘t‘%lal%nib%lmlll\'ﬂu&%délﬁﬂ mL of

Exanple 5 6- no- |//-imdazol 4, 5-c] qui nolin-
- y | a) LM qﬂhérwll in éf;mhydmﬁrren)mrsﬁessolzed Bytetraiydg@fnmna(ﬂ“HF) (400

CLy e sol ut i
B R h bl P s Rl R g Bt brBbice
( 2 47@ ButyiS1 2 9mivaebd (4,3 é]lqﬁﬁ‘lbhﬁil ya)ﬁultumt D-bﬂ@OﬁO £)las® 1gght Browvn
Q and pyridi ne hydrochl ori de n%b 0. 83 mmol )
| n splif alerehramatagppinagn sillst &el (%itltlwefvvtb)é Yninethagol in
p for 2 hours, then concentrated under
uceégg%g%é@re to provide 6-(1//-im dazol 4, 5-
c]qU|noth>6 yI)-I-phenthexan | -one as a dark oi

furt hor bimnrsd eyt SRSqe B o1 dbRrsy i

gre}sfrf]éaﬁtkg‘%gleﬂﬁn& 1BP$ne) @E’Sdcd%ﬁedﬁﬁ AR Roelack@ie BB And Stirred.

6- (Malylichiodide ¢9.40 5. 74 worad) Was dddpd Yirdpwises fiylloweddry-d sobriion

6 o1 it T Brarafa el tingih-fyppfa e 2bb ¢ 87% mmo) in
| Mdgebrhefiafid BR0RAL). NA fterffive-mmBfee iydth@xmtire (202 g, 202

foll owed by reaction with - toluenesul fonyl chloride
( 1.npoly wags addednpiis] the amutuserivenallayasita reeinde regn tenipsrature.

( 10 t -
)the aoddP[ ?1 df%ﬁlé)rofot'rz ,(%QOCT(%'RfIthe metull'e ?s)vy?s_hg% %lﬁzgﬁqsgely
xarwlthla mlﬁat(eﬂ agPnahiurahRpide kdlutibn {200301) ghdad da@irated aqueous
chromat ography on _silica gel (elution
sodium bicarbonate solution (200 mL), dried over sodium sulfate, filtered, and
concentrated to a dark solid. This solid was slurried in diethyl ether until a fine
solid resulted. The product was filtered and dried to provide 4-(2-butyl-1H-
imidazo[4,5-c]quinolin-1-yl)butyraldehyde (17.9 g) as a light brown solid.

Step 7:

To a stirred solution of 4-(2-butyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyraldehyde (8.0 g, 27.1 mmol) in anhydrous THF (270 mL) was added
dropwise a solution of phenylmagnesium bromide (27.08 mL of a 1 M solution
in THF). After 30 minutes, the solution was quenched with saturated ammonium

chloride (100 mL), diluted with ethyl acetate (300 mL), and the layers separated.

The organic solution was washed successively with a saturated aqueous sodium
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wi th 5% net hanol in dichl oronethane) and
recrystallization fromdichl oroethane, p 163-165 C. M5

w@ 206h0513m1 z 359 (M + H) ; Anal calcd for C H N@I/us004/039512
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73.72; H 6.19; N, 15.63. Found: C, 73.66; H, 5.88; N,
15.55. Exanple 6

7 Priatonats sp e Tt b et e B By g P SRt e
Theilgracsa coneéhiegediesaighbe@npoidt EBromMdgriptang ﬁhda gel
was used to react 4-chl oro- 3- ni t roqui nol i ne

21 6¢lptien yith 3% methanelyin d[thosmmbﬁm)mﬁoadew I%E)Btﬁifll m ne

(3
bR B B BRA o 380 a8l e
36@unimy} golidn di chl or onet hane for 15hours to provide
[3-(2-nmethyl -[1, 3] di oxol an-2-yl) propyl]-(3-nitroqui nol
in-4- ySjfne (44. g) as a yellow solid after
recryst t Pl
2 The. oy Sl NSRS E 1S P IRUR DU (PP
, 3wdhis cmaledim 2dryyicd/predgnel HaflBami stired g Gixabil chloddg (1).@ng,ne.7

(ol oS Boice o & £ e b s s um
C a'iraﬁﬁ% %auﬂ‘loﬁn- 1 %/7[)7- 1 J'ﬁf[@ﬂl))lbutﬁxm -Aldglg, Y1.8n9€61 in

dlbrom in a mxture of

ldl dmh&nr@mé h@m@5ahbl) wﬁft@r 1ve3nRutes gaighylanppe Gotft 8. 341hemol)
| 3N B BEDRGRELE S 05 PSRRI e

bi aadikion af ehlswifetir @Doamm) @ tngik tur@ Qs Wasiedahgcessivelgavith a
over potassium carbonate, filtered, and concentrated

undpraiearmeniRelerids sobition 619G L) andsa safursiadrpgnequs sodium
prda%ﬂgt%'g 1%’[1}5*&%@1&9{'&1‘3& Pl 8H§1n§su4f @é #HeRQ - O

as a was use ect1y in the next
st epnosntrived to providedr(2ghutyif I /-ahidano[4,5- c]qumohn-l -yl)-1-

phenylbutan-1-one (4.15 g) as an off-white solid.
Step 9:

To a stirred solution of 4-(2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)-1-
phenylbutan-1-one (4.15 g, 11.2 mmol) in chloroform (56 mL) was added 3-
chloroperoxybenzoic acid (m-CPBA, approximately 77% purity, 2.75 g, 12.3
mmol) portionwise over a several minute period. After 1 hour, the reaction was
not complete as judged by TLC, so an additional charge of m-CPBA (1.0 g) was
added. After stirring for 30 minutes, the mixture was diluted with chloroform
(200 mL), washed successively with a saturated aqueous sodium bicarbonate
solution (2 x 100 mL) and brine (100 mL), dried over sodium sulfate, filtered,
and concentrated to provide 4-(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yl)-1-phenylbutan-1-one as a dark oil that was used directly in the next step
without further purification.

Step 10:

To a vigorously stirred mixture of the 4-(2-buty1—5-oxido-11-[-

imidazo[4,5-c]quinolin-1-yl)-1-phenylbutan-1-one from the previous step in
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w@200805811mol ), triethyl orthoacetate (3.10 g, PCRBESBI04/039512
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Step 3: A solution of iV -[3-(2-nethyl-[I
, 3] di oxol an-2-yl ) propyl]quinoline-3,4- diamne (6.20

nmol ) and pyridi nium ?- toluenesul fonate (0.18 g, 0.71
mol ) in toluene (250 nL) was heated at reflux under a

De f . i0di: I i. Nj ff
Cn R B b SRl A S Brin B BREE el RALAWa B

I eaclieresuliongl okleridd (R34 9] 12t3 mmolpsortiomea biatseteralnt@ntes.
reduced pressure, and the residue was taken up

di AHIE S minniss Qle(rimlomn}lrtwayﬁ%@?%%Wé%hmfyna}(?% gl) and
o9 . o
ot R RO SO BB € 1RO 0301 L Tl A ere
fi lsepargdd amhithe ooganémpiraat eds washed agaidwidda gaterated raqudoms
i.de 2- . .
e P Bipasbpuste salyian (10O gyLd; Ts aveoss ppyigns pirq they pack
M degadidd withLAIkIBIh (50 ). 7PhdorgdSic@wda! donfihed BAEd YRS

used directly in the next step W thout further
puspdinmesuifore, filktred, and cPheentyated tah dagkt yebldwdeldr Thedarkn

S 9 and 10 of. l.e 1 d ' .
> $Rlay sy B AR SERd Bt B O ATb Rt vhits
- | RbERZDhi4 s8lid WheltecRglallnRd (onyN, Ny dindéth A foRmiddDMF) and
reaction with m CPBA

A h§,9.4 (l;}j'to provide =
oo fomaesiy o sfebollos it -
A L S g Al S

mMi$ (APOT)awvrB8T7 N -hygT,oxi de sol ution (100 nml) to
provi de 2-nmnethyl -1 -bls-

( 2408l 1gglcd ffor GRHpdYBr &n74 5§ Bt G5\ 1430 Howndie.ofdad 5 He
] agi-noN pa47amne (3.9 g) as an off-white solid after
recry$tallization fromtoluene, p 193-195 C. M5 (APCl)
mz 327 (M+ H ; Anal calcd for CHN O : C, 66.24;

H 6.79; N, 17.17. Found:eé?, 6 .87; H 6.58; N, 16.91.

Exanples 7, 8, 9, and wer ’ﬁﬂ’@g% ed by the general

nmet hod dgacAi.hed. [egt:ar: ) wher g he
Rt i e T

ort hoester or acid ori

substituted for triethyl BHghoacetatg in Step 3 of the
synthesis. Exanple 7 N
2-Ethy|-|-[3-(2-rrethy|-['\1,3 di | an-2-yl)propyl]- 1

/1-imdazo[4, -c] quin MM ne
\\\\<O

Steps 1- 6 were carried out as described above for the Preparation of
Example 1.

Step 7:

The general method described in Step 7 of Example 1 was used to react
4-(2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)butyraldehyde (8.5 g, 28.8 mmol)
with methylmagnesium bromide (20.6 mL of a 1.4 M solution in toluene/THF,
28.8 mmol) to provide 5-(2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)pentan-2-ol
(3.54 g) as an off-white solid after chromatography on silica gel (elution with

5% methanol in dichloromethane).
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NH, By utilizing triethyl orthopropionate in Step 3 of
Exanple 6, 2-ethyl-1I-

w 3e05@51321 hyl - [ |, 3] di oxol an-2-yl) propyl ] -1 "-i mPdeEstod4/839512
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-c] qui noli n-4-am ne was prepared, np 195-196.5 C. M5
(APCl) mz 341 (M+ H) ; Anal calcd for CHNO: C
67.04; KW, 7 ; N, 16.46. Found C, 66.77; H, 7.20; N,
16. 41. Exaer 8 -[3-(2-Methyl -[

, 3] di ox dfhal’geﬁeml ﬂthﬂl@@MEs]ancd)fmylb 8 of Ekamp ¥ 1d@2Duded to
-c]qU|noI|n4amn {%utlllzmgtrl

or torihER 3rfaPutyl- ﬂ]Hlsméazs[Afﬁ ciguaiphing! - Bl)pqnténg-@tQI(? %4 g 11.4
1 aion Winr OISRl 20 i Rl N R g 1 20 Hg8h,

( ARed yriethylamin2S3.46 Mt BY. 1 ;mrAoB lto pﬂ)lvtdé F-@-bEyH Mifdidaz6l4,5-
67 Found 67,55; H 7.45; N,

%lﬂ%}rﬁﬁee@mﬁm?ﬂ 15g)as Etféarhé?’ﬁ% )

3] 0X @hd-andl dopT opy1 ] -
1/7-im dazo[ 4, 5-c] qui nol i n-4-am ne NH, By utilizing
t ri met hyllhe @ené¢rabmbtbpdtescrihedSingper® bindEkbofxangple 1 was used

2- l-1-]3; . L

%%%m%e {-?Z-E]“er o amiazold v iaslin Ly HRen AR 2906 (41 8693
] qlﬂﬂnﬂ&b n?réktcﬁﬂh a@thmmm gﬁv Ef, 7.6Pmbsly tl)?roﬁdQS (ﬁ@utyl 5-
(APCI z = 369 calcd for

C ogglogi#i- HHldaZO[é;z? c]ﬂlumazsndﬁyl)ne@@n@ e followad bHreasztI@QWIth
>- Rl RO Piode 46 gt ot e spmeniim s
| ] solitibn (I(Imﬁ,alfcqﬁréylde(5]-(@}1-.Hnlnﬁb-l2libu4ylam{-l’mﬁ1d‘dlzb[4 5-c]quinolin- 1-
yl)pentan-2-one as an off-white solid, mp 173-176 °C.
MS (APCI) m/z 325 (M + H)";
Anal. calcd for C;9H24N40: C, 70.34; H, 7.46; N, 17.27. Found: C, 70.24; H,
7.37; N, 17.25.

Example 3
4-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)-1-phenylbutan-1-one

Steps 1-3 were carried out as described above for the Preparation of
Example 1.

Step 4:

A mixture of N*-[4-(tert-butyldimethylsilanyloxy)butyl]quinoline-3,4-
diamine (101 g, 293 mmol) and triethyl orthoformate (43.4 g, 293 mmol) in

toluene (200 mL) was heated at reflux for 2 hours and then concentrated under
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By utilizing ethoxyacetyl chloride (1.1 equival ents)
and triethylamne (1.1 equival ents) instead of

WO poostobnsli7 ort hoacet ate and pyri di ni unt ?- PCT/US2004/039512
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tol uenesul fonate in Step 3 of Exanple 6,
2 et hoxynmet hyl -1 -[3-(2- rrethyl

ol an p d 0]] n-
o TR RReS e 5 kR R bl SRR e £ B DSL
( Mimniddzo[4, AoRJuiredine ds 510611 thathwhk G¥ed diiecthytinSéhe HexthtdpAvithout
N, 15.12. Found: C, 64.65; H, 7.13; N, 15.01. Exanple

5- (fﬂﬂh&?ﬁm‘&fﬁ% hyl -1 AT-i ni dazo[ 4, 5-¢] qui nol i n-1-yl) pe
nt an- 2- o %gloncentrat ed hydrochloric acid (3 nL) was
added to nmet hyl -1 -[ 3-(2-

et hyl - [The3[-pi-oaoibatyldmethyisilapylbk y)batyl J Iil-daidagd475~C] qu

i nol.i n- the_ m x

o Ao A Ores k2 R RO Prekit s §ieRPAY iR Gfbutyfpmmonium
sol gforae #1%@& @3 WilsbiuiRs it TeF) adeledis@ekdtin Q"I-ﬁoiﬂbb I’

stirred for one hour at roomtenperature. After
ad dintlistrredfor di ek, chemesmisentmtgdnsdet tedaeadl wassere to Z)Somle) 4-

por ARl B R i 03 oG- SR figh S Sid ater

S e%fcﬁha&é’gra@lﬁdoﬂ fifcOsI el utor RN 0V ethand1efl divhidiomethane).
sat urated aqueous sodi um bi carbonate solution (25 nlL),

dried ov%?P ot assi uncar bonate, filtered, and

concent rleht teg% #&Qﬁrﬁ%thoﬁ ﬁg&?ﬂfﬁfngﬁﬁﬁk‘ %%f‘a‘}faﬁhfévl' \Q'% el f5

am no- o] ui No ent an-
2- Qmadlzep4 1.%1319&26{4 VG q(uABTh- -yifbatat8B-o (2010 £))82,9 nﬁnﬁil) with
calcd for CHN 9. 30.

FodYSOd48 a2, 530 nmwlg' %Qly?f&ﬂmi@ez &? 0 @@mgf\lﬂ
14 t)’i@tﬁ?laﬂﬁﬁ@@@@% PY st f‘ﬁzﬂ@&la& 4 Hﬁ'dé}%E&S I ggnﬂm@mve

for cid-catalyzed hydrolysis
ap Dﬂﬁi’lﬂf}‘lrdﬂﬁlﬁde(m 0 gExsam’pgh; otdhge oil after chromatography on silica gel

5 41?% gv?tha 09} m)e/:than lin dmh?oz%cz)r%Lt%ane)%l)ﬂcl)J\{/Q by kr)]rlef tyeagn?

2 E%hyﬁﬂu&é’acét%dm W10 &1 dind)ax alrdRtute ¥ TRFQBY hil:) labd -
| m da{éﬁﬁ[Z - c]quinolin-4-am ne was hydrol yzed to

Aol ethyl-1//-imdazo[ 4, 5-
c]qw nolgt J7 yl ) pent an- 2-one, np 206-208 C.

The general method described in Step 7 of Example 1 was used to react
4-(1H-imidazo[4,5-c]quinolin-1-yl)butyraldehyde (7.94 g, 33.2 mmol) with
phenylmagnesium bromide (33.2 mL of a 1 M solution in THF, 33.2 mmol) to
provide 4-(1 H-imidazo[4,5-c]quinolin-1-yl)-1-phenylbutan-1-o0l (7.2 g) as an
off-white solid that was used directly in the next step without further
purification.

Step 8:

By the general method described in Step 6 of Example 1, 4-(1H-
imidazo[4,5-c]quinolin-1-yl)-1-phenylbutan-1-ol) (7.2 g, 22.7mmol) was
oxidized with DMSO (2.70 g, 34.0 mmol), oxalyl chloride (3.20 g, 25.0 mmol),
and triethylamine (6.90 g, 68.1 mmol) to provide 4-(1H-imidazo[4,5-c]quinolin-
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M5 (APCl) mlz = 297 (M+H) ; Anal calcd for CHN O C
68.90; H, 6.80; N, 18.9. Found C, 68.66; H, 6.84; N,

wda g008asBxanpl e PCT/US2004/039512
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5- (4- Am no- 2-propyl -1//-im dazo[ 4, 5-c] qui nolin-1-yl)pe
nt an- 2- one NH.

| - [1By}2- -snpiphtapt 1 -gleddR) an 2 disht yehloopsplid-aftepehspipatography
< B ek Bl Wi ROs Hdn Al BEgES Jhnelhaly e to
c] qU| nolswpb yI ) pent an- 2- one, p 176-177 C (%) (APCI )

mz =3 (MH) ; Anal calcd for CHN O0.0125
c 69. 46kheigengralmethrd dgseriped inffgpi® and B@oflléxamle? was; used

Y o bl FIPAR It ol ey Lons 08 5.
-zylEl?ﬁm)?hm}w maﬁldﬂHylth m- Clt)EA 3. 2|O g, 14. I2 31;2?)2 to provide 4-(5-
7 pder 1 mizs M slq§1naﬁe o P«ileﬁgﬁ‘gﬂ@n%a%“%@:ﬁ% ey’

t 0 resckidn %JRH}%&&EHHMWEHMA&J (2:71 g, 14.2 mmol) and ammonium

i m dazo[ 4, 5-c] qui nolin-1-yl )pentan '2-one, np 173-175

C. hyBropideGiojutiohA 23 iL) (ovbrovide 4-(4aammainocH-gutidaze[45-¢)qninglin-1-
6,24: H, Fou 6. 05; H,

6. sYJl)is erpbufen- %é)élﬁ%?SWhi‘%e(%eﬁ‘?F gg%lngy - //-im dazo

[ 4.MS M@U}ﬁ}zlj’gl whkHyeptan-2 -one Step : Ethyl

6-am nocaproate hydrochl ori de was prepared from

6- amahaeelydrior C208leiNEO: Khi72AY1 Hehi By NdkS. S@ankpuath@nd.6 Gy,

th 2ner.al,.method of C. Tenple, Jr., RD Eliott,
an%'g).e’ﬁﬁlﬁ/t?ﬁtgonery, J. Med. Chem, 1988, 31, 697-700.
The general nethod described in Step 1 of Exanple 1

was used to react 4-chloro-3- nitroquinoline (41.7 g,
200 rmol) et hyl 6-am nocaﬁﬁwlé“hydrochl oride (46.9

9, 2% flﬂg ﬁk}eﬁlﬂﬂz% (1121 gﬂﬁ] ghme)(aﬂ P-one

d|chlo ane hour's
6- ( 3- mtroqw noI|n 4- yI aNHy no)hexa oat e (60 6 g) as a
yel | ow sol i d.

Step 1:

To a stirred mixture of 4-chloro-3-nitroquinoline (50.0 g, 240 mmol) and
triethylamine (36.4 g, 360 mmol) in dichloromethane (370 mL) was added 6-
amino-1-hexanol (28.1 g, 240 mmol) portionwise over a ten-minute period. The
mixture was heated at reflux for 35 minutes, cooled, and diluted with chloroform
(300 mL). The solution was washed successively with water (200 mL), a
saturated aqueous sodium bicarbonate solution (200 mL), and brine (200 mL);

dried over sodium sulfate; filtered; and concentrated to a bright yellow solid, 6-
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Step 2: A Parr hydrogenation vessel was charged with
et hyl 6-(3-nitroquinolin-4- ylam no)hexanoate (14.4 g,
10% pal | adi um on car bon cat al yst FAT/0S2p4/039512
and et hanol (250 nmL); placed on a Parr shaker; and the
system pressuri zed to 40 psi (2.7 x 10® Pa) hydrogen.

i (oS A el hap P PE 350, PR I Bl dp e

undeit stepwiitiesht Bir€ses puefiéadiops ovi de et hyI
6- ( 3- an1dﬁg¥|noIin-4-y|an1no)hexanoate as a dark oi
(9.8 g) was used directly in the next step

Wi t hout rhurf ﬁ{n foth iskd SR rhltrd-g]:uﬁyf %@4@ cgﬁaaﬁtled (10.0

several tiIHBs provi pdé teri or th sequent
st gp34.6napoly wa cS@dllmetd pnthe fgerdraiythethod descnbed in Step 6 of

e i T Tt

py 'irhﬁblﬁ“dﬂm tﬁtl@hﬂ:%ﬁ@%l % Q02 hfindl) tcpprgwdé 6O(3rﬂmbaum<nm 4-

t ol uene ed at reflux under a
Deaztanﬁna)hkxemah@ 9 gras breght gellqye solisbihetaw asusdd diredthygn gl
daddi. fresh toluene to the reaction

the distillat
mi PEXHSEE P‘ﬂ%@ "ggﬁlr[theFBH 1%Boncent rat ed under reduced

pressur gtepad the residue was taken up in
di chl or onet hane (150 nL washed successively with a

sat ur at &y the gensya %%m%%ﬁsgmwrlg&m LoEBxample ﬁ bofidt
1 o AR R IneAnhad o0 9 SHRLARSIRLEALIORR! €

and conc pressure to
pr @hbr@&m&g’@siunﬁbx(oﬂﬂnm (55}6)@ mLkifrai ideizso]ution in THF, 36.2 mmol) to

? RG-S BBl iy SRR Qéap? = f‘qngar % Sbright
5 ?Eﬁ&{' s@Mf éﬂ%r%ﬁfdn% §;5}?yporf1s1lldléo%@ Igoﬁ’ﬂldﬂ WRH e ;)]'1 sdebi¥d and

pr opy ['T-1Tm zo 4 [1n-1 exanoat e
( 39exung, 1:0, votamp:vohme) hanol (100 m.) was added a
sol uti o of  sodi um hydroxide (5.73 g, 143 mmol) in
wat er ‘}TL After stirring at room tenperature

over ni 9|E thé E&le‘x‘ﬁ'xﬁéth&)cﬁées%e% ih SEVEef le 1 e6lysed
pressure, thé residue taken up in water (200 mL), the

sohittdqumolashldmma)tl -pheabilhex arboh &he g( Bl sand) wias) oxidiged

ex P T el B G 33E ) FU O AR
t heri@RyTbmiRA3320202 § rhmal té PrYidses-E-titiogeinoNed-ylamino)-1-

magnesi um sul fate, filtered, and concentrated under
r e@b@ryéhmgsqﬂeeaﬂg @@@bg}g@range crystals after recrystallization from

6- (eal PLapyL-1//-imdazo[ 4, 5-c]quinolin-lyl)

Step 5:

A mixture of 6-(3-nitroquinolin-4-ylamino)-1-phenylhexan-1-one (2.27
g, 6.25 mmol) and 5% platinum on carbon catalyst (0.50 g) in toluene (60 mL)
was hydrogenated on a Parr shaker at 50 psi (3.4 x 103 Pa) for 3 hours. After
filtration through CELITE filter agent and concentration under reduced pressure,
6-(3-aminoquinolin-4-ylamino)-1-phenylhexan-1-one (2.09 g) was obtained as a
dark yellow oil that was used directly in the next step without further
purification.

Step 6:
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hexanoic acid (31.0 g) as a solid that was used
directly in the next step w thout further

w@ooosissati on. Step 5: To a solution of 6-(2-pPOPYE2004/039512
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| //-imdazo[ 4, 5-c]quinolin-|-yl)hexanoic acid (31.0 g,
95.3 mml) i n dichloronethane (200 nL) in an ice bath
was add ori d 2

over a O%(t ‘?j{%ﬂ’q@'?mdm L]'é?ell?g rp%i%?l'ﬁ{%l#lhgxa%pw{) % %209

st igl 626 nﬁrﬁasl) @Mtrhﬂéthylairt}bt)ﬁlﬁi?atee(ﬂw@f @98 7emind®rin toluene (50
concentrated under reduced pressure, and

di EHb oY sheetedabretlsmnden a Rean-Yerk Hu foy 2 hpuisothen sangeatrated
e n Tl Brsh g o Bhoy b - N et Hufdfin-1-y)-1-
tr iphél?ﬁhﬁﬂhﬂeor(fﬁ(a 19 g .as 3ﬁt@r1qrﬂi: bjl. tha‘c\fvs:a_s mset the{c'tly@n dte next
roomte rni , e reaction mixture was
vva§??€d‘”g1% g@‘i’?@%‘l‘ IG#P% a sat urated aqueous sodium

bi car borg@gg,gmwtl on and brine (100 nL each), dried

over potassium carbonate, filtered, and concentrated
under r ddve genkrprmstbad éeacubgi o\Stefes 9 andni ¢f<£ogample 1 was used

- et r dazo ui,nol -yl)h
ex o agie G-oBoB M szpl kel Tl i ianHrohd
di (229 lys5 48 nirh&)) Bsexéacﬁéxewltwﬂ oPwWA {134 £69.03 mmol) to provide 6-
purification. Step 6: To a solution of ~-neth OX}/one

rret(irth@;S(ozmbréHynuqi&pH $relgaingin Isyl)-1-phenylhexan-

) BNRRL AR P o2 ST o

ad dﬁdndﬁmwy&@xaiessolumbn @9 i) torpidvydenmhaninord-butyivi He

(40 L of olution in diethyl e r,. 120 nmol)..

Af datdagolficas] qawe hdrylkhphgey B anel pRA @gﬁr@ﬁ GﬁYIB?eoﬁ‘??lé after
4

S SR M S el Whutdh GHEL D mARRL in delofBMihane)
t eapé raxirystadlifavion fromoethakod,unp dA216hé@. quenched by t he
addition of a 10% solujiion of hydrochloric acid (about

nLMS @HEChinve dle Wes Honcentrat ed under reduced
Pr osallciod FReCLASNIBE L 9Ks8. pipr 391 B0 HRARL AN (280
m), the sol ution was succCessively w
saf7ulr3aNed3 48ueous sodi um bi carbonate sol uti on and
brine (100 nL each), dried over potassium carbonate,
and filtered. The solution was concentrated under
reduced pressure and chrongiﬁgngghed on silica gel
(elution with 3% et hanol in dichloronethane) to
pr ovi deb-t4- (szpp-dﬁﬂmlﬂazom 5-c]quinolin-1-yl)-1-phenythexan-1-one
i m dazo[ 4, 5-c] qui nol i n- IN,_yI)hept an-2-one (12.6 g) as
an oil that was used

N~

N
| >

Z N

Step 1:
By the general method described in Step 6 of Example 4, a solution of 6-
(3-aminoquinolin-4-ylamino)-1-phenylhexan-1-one (2.76 g, 8.25 mmol),
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directly in the next step w thout further
purification. Step 7: The general nethod described in

wee@pssB1and of Exanple 1 was used to am nate PCT/US2004/039512

10

15

20

25

7-(2-propyl-1//-imdazo[4,5-c]quinolin-I|-yl)heptan-2-o0
ne (5.0 g, 15.5 mmol) by reaction with m CPBA (8.0 Q)

: " .
oA Seb M RE L0 SRR it pvdine byroeplonids (g5 me

r eacsd mmol hipttolueren@s whif omad heatdden redbix(uhddi2a Deari2Stagk trap for

mrg?l}%calgsn ?he%mgelnlflrrytegyu%rdgg( rlegl?ceﬁ%lrgstshr%rtlo grovulﬂ_ g (11—? imidazo[4,5-

[
fe p?%‘ﬁﬁ%ﬁg% Y1 Eﬂ’éﬂglﬂe?(ém Vlvquglnggg g[gfclnlrkgogﬂh?g?vﬁkoﬁéea diréédy in the
r eareysdted Withmnfmmmrrrpurrﬁaatmnxt ure of acetonitrile,

ethyl a epa£ and hexane, p 161-163 C. M5 (APCl) mz

339 (M Anal calcd for CHNO C, 70.98; H 7.74;

N, 16. 55rhe"g@ﬂé1€1 &eth%@d@s?enbéh in/St8ds 9 &hd ﬂ(ﬁoﬁixaﬁﬁﬂgwlxﬁshéed
2-(4- Am no-2-propyl- //-imdazo c] qui nol'i n-

-yl armrpilf@wlld o[4 i-glqemydrloncl lmheaﬁlhsta@pl -ongt 24y g, 5.8
12- am no

12 mlgﬁﬁ% ga glgrénwgtlthc aCI f{]ﬁﬁ) 921 olf{ootﬁg{;SQS (rS Yido-1H-

et hﬂ;ﬁktﬂzow t:]alan@ﬁﬁangab lrmiehﬂﬁeﬁn K;onél' fipved by reactibh B)lth p-
Elliott, and ﬁé E\J/I . Chem , 1988,
69 folugmzsulfqmd Cb’@ﬁéf-‘ 8-2hethd ma@%;);mdové@npwua Rypsiropailg sofiton

A o ey

, ethy decanodte
hy draeh0@9ig) s a2 bffowhjte S3idafrenchirdpmatgchphy oeistich el (ehition

Sl P B S Bl 10
yl Qﬁg}p&))gtgg@ecﬁ?pggel&% 0 g) as a yellow solid that
C

was used dire in the next step without further
purMS|(AHCI)cm/z3SQQM2H)The general nethod described in

2 gl Rl SR REFNIOS Cy 1 rfPricy B hevar ot o qua: 6 1-66: L

77 sO3gmpli} s50 provide ethyl
12-(3-am noqui nol i n- 4-yl am no) dodecanoate (30.4 g) as

a solid that was used directly in the next step
wi t hout further purlflcatlg
ample 6

2-Methyl-1-[3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-
1 H-imidazo[4,5-c]quinolin-4-amine

NH,

S
pte.

The general method described in Step 1 of Example 1 was used to react

Step 1:

4-chloro-3-nitroquinoline (45.0 g, 216 mmol), 3-(2-methyl-[1,3]dioxolan-2-
yl)propylamine (37.0 g, 255 mmol, prepared as described in PCT Publication
WO 01/51486) and triethylamine (37.0 g, 366 mmol) in dichloromethane for 15
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Step 3: The general nethod described in Step 3 of
Exanpl e was used to cyclize ethyl

wa2e06@s5@3m1 noqui nol i n- 4-yl am no) dodecanoat e ( 30PdI/§$2004/039512

10

15

20

25

30

78.8 mmol ) by reaction with trinmethyl orthobutyrate
(13.4 g, 90.6 mml) to provide ethyl 12-

( 2- bowpyd provide [Bi(@azahy,[3 ;ﬂ&iawblaﬂlsz)ﬂrow]l@ﬁ%amaﬁﬁ-4-
(32.6W31 gg ?Eﬁolld that was used directly in the next

st egVR 0T Lied 2t paellguselid aftar rensystillipation feom a Soludiredhexane
gengfigdurdret hod described in Step 4 of Exanple was used
to provide

12-(2- pr S§pppl2:1 Z/ -i mi dazo[ 4, 5-c] qui nol i n-1 -yl )dodecano

c acid (33.6 ich was converted to _

N ot ox) BRBFELFyOrE DS 32 oBmy i L2 Fretsd L@ liexolan2-

c] qyi VINE3Lmidtb ) ' ral, .
e e e e EE AR (s Lo B G SRRy
gengdim gihisite (5@ £i dpprbximat8lyeds % pofe), poadspium oselsondseq@1.4

t t . N- et -1 V-methyl - 20 (2 N

| 7157l AT R S o S boan eaniggs of
13. @ichioedmethdricing eitor| ' \

265 L of A AM S0l otfan T Ty o pr o ane yfRRlere then

1- pireapteds and the grgspia phass rgiwadied successively with a saturated

4, 54 ' ] = -] -one . ep. 7: The
gersi i QAN LM SR wERReb ol s B st
waspajgssuint carbonang fidtered, and concentrated under reduced pressure to

| - phenyl - %2 (2-propyl -1 //-im dazo[ 4, 5-c]quinolin-I-yl)
dod88Y -eﬂ‘gﬁé%@?%‘li@:[1éi‘!lexmﬁjyl)opromélé@tm@mevﬁ,ﬂﬁhamme (26.0
M BRA a(dBridd1)thdt vaR ¥ i fie 2% 4% §i ;
I/ﬁginfdazo[4,é-é]&ﬁfﬁ%%?ﬁ$ﬁ§§§§?Iggkgﬁaﬁggéggﬁhbalone

f olHusikisationy reaction withp-tol uenesul fonyl chloride
(3.65 g,St;ﬂ913,2 mmol ) and ammoni um hydr oxi de sol ution

(40 ). € product was dissolved a m xture of

et hanol xa@@ludb@bhw-[aeczhﬁeﬁhyﬁ[118'3]%io%c%iaﬂti-gﬂp@hy@%ﬁg{lﬂ%%fb,4-

chloride (1 equivalent of a .0 M soluti
et KEIMINGAQ 28 20 mane)), deiethyk crthoatesata€dl 10 gnasBhemol) and

- et ol IRIRAATOE & BT Shme umfelicae e atapeas
| s dpatop anetlur ndddrexana-StarkRrPVofle hddrs( grRldany draining off the
SR e T toljanede eoacsen asnd. e st was
sOlchRbenRatt AndGeduced pressure, and the residue was taken up in
dichloromethane (150 mL), washed successively with a saturated aqueous
sodium bicarbonate solution and water (100 mL each), dried over potassium
carbonate, filtered, and concentrated under reduced pressure to provide 2-
methyl-1-[3-(2-methyl-[1,3]dioxolan-2-yl)propyl]- 1H-imidazo[4,5-c]quinoline
(6.70 g) as a dark oil that was used directly in the next step without further
purification.
Step 4:
The general method described in Steps 9 and 10 of Example 1 was used
to aminate 2-methyl-1-[3-(2-methyl-[1 ,3]dioxolan-2-yl)propyl]-1H-imidazo[4,5-
c]quinoline (6.70 g, 21.5 mmol) by reaction with m-CPBA (9.4 g) to provide 2-
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w@N09/513H; 7.70; N, 10.46. Exanple 17

10

15

20

M5 (APCI) mlz 485 (M+H) ; Anal calcd for C31H40NAQ . 20
HC10.17 HGO C, 70.05; H, 7.87; N, 10.52. Found C,

| - (4- Am no-2-propyl -1//-imdazo[4,5-c]quinolin-l-yl)-6
- met hyl hept an-4-one Step : The general nethod

1 BB m B S on A P RS sl B P Rflogpta s
4- a]‘dulﬂﬁﬂilmb)del@dv@edWﬂe@@fanﬁﬂdﬁ-tcﬂé&eSul@onyZ ERlofit®(7.20 Q,I“Fd 8

triet hbjl am ne (36. 12(? 357 mmlz i n di chl oromet hane
formfﬂ%l pad @lanwﬂbwa Taxidy polytipr Wptmlehteum@\rlfiﬁmethyl 1-[3-

! SRR S 2 ol R Dt antE 3

purg) hd mﬁf@fhneSbB@ after rehgstgiietial fromttbioene agcrIBEId iG
Step was used to reduce et hyI

4- MSWQBQ’UFEEHM—MH)I:am no)butyrate (37.0 g, 122
[eQV,
e RO S8 T S N U (B g o
dawlS8oN, 1604t was used directly in the next step
wi t hout further purification. Step 3. The general
met hod described in Step 3 of Exanple 15 was used to
cycli zeB%Hqsles% é39 anu mgwmepae&b%kwgeﬂeaabﬁltewoatd@smbed

(18.0 g, 65.9 mml) by reaction with trineth
or tah@mftoyEamel(eﬁOWhe@m the optheestsir or peid ghiovidd ée@tnlb d below

4- 4, 5- I I hut t
(1073 s SRed e e Bpceagty B b g n i alteb®l | ¥age
(elution with 5% net hanol in dichloronethane). Step 4:

A solution of trinethylalumnumin toluene (80 L of a
2 Msolution, 160 mvl) waBxawpled dropwise to a

o1 ed Suseanayn oL LR I BEIAS,
(150 nl) at O C. Affenidmajdisesdquihdien-4-aadtd on flask was

renoved frombath and the sglution stirred for m nutes
at room tenperature. The flg@sk was thencooled in ice

bat h, and a sol ution of el (2 -propyl -
yl\grbe/yrate (34.7 g, 107
) was added rapidly

| //-im dazo[ 4, 5- c]quinolin-I

nmol ) i n di chl oronmet han ¢

dropwi se. After m nutes, e iC batg/wgs renoved and
t he

By utilizing triethyl orthopropionate in Step 3 of Example 6, 2-ethyl-1-
[3-(2-methyl-[1,3]dioxolan-2-yl)propyl}-1H-imidazo[4,5-c]quinolin-4-amine
was prepared, mp 195-196.5 °C.

MS (APCI) m/z 341 (M + H)";
Anal. calcd for C,oH4N4O;: C, 67.04; H, 7.11; N, 16.46. Found C, 66.77; H,
7.20; N, 16.41.
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solution heated at reflux to cause considerabl e gas
evol ution. After 20 hours, a 10 % sol ution of

woygasostsioric acid in water (15 nL) was added BCDWA3004/039512

10

15

20

foll owed by a saturated sol ution of sodium bi carbonate
in water (50 nL). The layers were separated, and the
aqueous m xture was extracted with dichloronethane ( 0O
nm.). The conbi ned organic sol utions were washed
successively with a 5% sol Bkample@f sodi um hydroxi de in
water (2 x 50 wd a saturated solution of sodium
bi car bonat e hyltlk. 33droxelsn-2 g Iperpyélv&Prgt-assi um
car bonat e, f| | terad; r reduced
pressure to provi gg{lf@(&gﬂﬁhoxﬁaﬁr‘ g\ﬁﬁ%@ a}{ﬂﬂ'@
4-(2-propyl-1//-imdazo[ 4NB; c] qui noI in-1-yl)butyram de
(35.9 g) as a dark oil t was u directly in the
next step wi thout furthey puri ation. Step 5. To a
stirred solution of =

N- met hoxy-i V- net hyl - 4- Dr op
i m dazo[ 4, 5- c] qui nol i n- "yl ) but rﬁe (4.80 g, 14.1
mml) in THF (100 mL) in a dry icéXxiQopropanol bath
was added a sol ution of isobutyl magnesi um chloride (28

m. of a

peri od (gﬁ' 12461%?6}1'3;{?1 h%%#&%g@b%éne lgg'g&]tr% %ﬁéx %éhg‘{fgz-

t henatieylqll j30diotdlasR-yipsopyeD pepyl-1 Hnintiderofhs @] duiddlinahdmine
the m xture sti rre f r 4 hours at roomtenperature. A

10%3§6’F‘?H3F‘°61nm@f SRy loric acid in water (3 nmL) was
%@g’ﬁb@ ny/,z—fg)j5l(@)1\ﬁq)+by a saturated sol ution of

arbonate in water (15 mL) and
d| Arlab rcolve tioraCe HENI 0. 11L,) 67. Th &1, 7309 Ns 1 81 e Feuph 26655; H,
h . phase extracted with dichl oronethane (1 x
%n{k)q&egﬁ}lt he conbi ned organi cs dried over potassium
carbonate, filtered, and concentrated under reduced
pressure. After chr omat ography on silica gel (elution
wi th 5% net hanol in di chl oFxanenl hQne) 6- net hyl -

-(2- - L/£- 4 ‘an.
S one (a0 AL SEEE R LGP e
general net hod deaﬁirﬂadzd[m5$]@ﬁﬁolﬁl anthind Exanple 1

was used to am nate 6-nethyl- -(2 -prop
yl-1//-imdazo[ 4, 5- c] qui n¢

in-1-yl)heptan-4-one (2.40
g, 7.10 mml) by reactlﬂ , N\w m A (3.9 g) to

provi de 6-net hyl -
- (5-oxi do-2-propyl -11/1/ [4,5-c]quinolin-I-yl)hep
tan-4-one foll owed by t ol uenesul f onyl

ctio
chloride (2.0 g, 10.5 miol) and ium

By utilizing trimethyl orthovalerate in Step 3 of Example 6, 2-butyl-1-[3-
(2-methyl-[1,3]dioxolan-2-yl)propyl]-1H-imidazo[4,5-c]quinolin-4-amine was
prepared, mp 169-171.5 °C.

MS (APCI) m/z = 369 (M+H)";
Anal. calcd for C;HsN40,¢0.9 H,O: C, 68.17; H, 7.67; N, 15.14. Found C,
67.84; H, 7.69; N, 14.99.
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hydr oxi de solution (75 nL) to provide
| -(4-am no-2-propyl-1//-imdazo[ 4, 5-

W@ k@aiosicshi n-1 -yl ) - 6- net hyl hept an- 4-one as tan PCHBESHDE039512

10

15

20

after recrystallization from aqueous nethanol, p

136-138 C. M5 (APCl) mz 353 (M+ H) ; Anal calcd for

CHNOG C 71.56; H, 801Exah%) oy 90. Found: C, 71.33;

H, 8.09; N, 15.69. Exanple 1 hAmno 2- propyl -

[//-im daie]ﬁthpﬁym@tt]ylh-h{)?o (methyll] takoxodancre])pidpyNF

Steps 1 through 4: he. eneral. met hod described in

Steps 1 through 4! g%PE?é% ng,lgbg "B %r epar e

7V- met hoxy- 7V- net hyl - 4- (2Np{opyl

| //-im dazo[ 4, 5- c] qui nol i k- yl)ﬁ_y@r am de. Step 5:
k

The general nethod desch b& ep 5 of Exanpl e was
used to react ~/-methoyxy

N
nmet hyl - 4- (2-propyl -1/f daz@Q[ 4, 5-¢] qui nolin-1-yl) but
yr amide (6.10 g, 17.9~fol) w t\nQ'-hexyl magnesi um
brom de (13.5 nL of a 2 M solutiomt® diethyl ether,

27 mml) to provide |-(2-propyl-I//-imdazol[4, 5-

Chaut oo By itiging g Rty arbdi ) A By F trethy imine

furd. @%ﬁulﬂh'l%htfs) ﬁ@kh@ﬂf né&@m oﬁhoa-EB@té)a@ﬂquﬁhnﬂiﬁh kod
described in Sp of Exanple 1 was used to
mt(pig@r@sulfonate n ep 3 of Example 6, 2-ethoxymethyl-1-[3-(2-methyl-

'e' ﬁé?%&;o?ani%t Pl Iy e b i BB SEPichar
D50- di‘Z‘PC(S oxi do- 2 propyl li/-

| m az“é{51 UI nolin-1-yl)decan-4-one foll owed by
r edd? ( CIRA”E/ﬁ bﬂ‘t’[o*THénesulfonyl chloride (4.90 g 25.8

g?%l\}?a}j 291% FEERLLN, OY-U4F B4l e 159104t NODs.43 4Rulllt) L u.65; H,
| - 741-3aMd, 26.02- propyl -1 i/-i m dazo[ 4, 5-c] qui nolin-lyl)

decan-4-one) as a white solid after recrystallization
from aqueous net hanol ,

Example 11
5-(4-Amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)pentan-2-one

Concentrated hydrochloric acid (3 mL) was added to 2-methyl-1-[3-(2-
methyl-[1,3]dioxolan-2-yl)propyl]-1H-imidazo[4,5-c]quinolin-4-amine (1.0 g,
2.7 mmol), and the mixture stirred for a few minutes until everything was in
solution. Water (5 mL) was then added and the solution stirred for one hour at
room temperature. After the addition of dichloromethane (75 mL) and water (25
mL), the solution was made basic by the slow addition of potassium carbonate
(10.0 g). The layers were separated, and the organic layer was washed with a

saturated aqueous sodium bicarbonate solution (25 mL), dried over potassium
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p 111-113 C. Ms (APCl) mz 381 (M+ H ; Anal calcd
for CHNO C 72.59; H 8.48; N, 14.72. Found: C,

wG@ 2005851317 8.59; N, 14.63. Exanple 19 6- (4- Ari POF/RSNO®039512

10

15

ryl-17/-im dazo[ 4, 5-c]quinolin-I-yl)- "-nmethoxyi V-
nmet hyl hexanam de NH N 1 Steps 1 through 5: The net hod

Sf}%gﬂrog% fifersti SR cdndeltr e Ander a8 PRsEard B prd o st@-

7V-ameihbraxyiethyi- lﬁhﬂm}daz6[~4(.9_e]qnﬂpyh-ll-jIIYpeintﬁndeme{, 41106 °C.
I St 6: Th I t hod

QoS AEED eI 6B of Bxanpl e 1 was used T

am Qg &l fﬁﬁégﬁx 4 Nammbhw 66264105 SN, 19, 30. Found: C,

| //-imdazo[ 4 qui nol i n- - yl')hexanam de (4.01 g,
0. €66raﬁolH),6l5)2 Ned28f.on with m CPBA (6. g) to provide

/ - met hoxy-

~N-met hyl - 6- (5- oxi do- 2- propyl -1 ~-im dazo[ 4, 5-c] qui nolin
- yl) h%ﬂﬁ)‘l@sqg 1 9l1ls0v8€ pRipara tth@ eneral method described
wi t h/ 2-t ol uenesuf fonyl Iporl de 3 nmol )

oAb SR Ak o A6 SO 3 oy i the GppOUREALtal

6- (4-am no- 2-propyl-1//-imdazo[4,5-c]lquinolin-I-yl)-
- met hoxy- 7V- net hyl hexanam de) as an off-white solid
after recrystallization fr}mait@lem:z(ture of et hyI
acetate and hexane, np_134-135C M5 ( %jy

(MrH)  SARafming %afth&fllHemlﬂfﬁo&”oSGkBu@lm- Dp@tarts% 017&
H 7.63; N 18.17. Found Gu65.44; H 7.77; N, 17.88.
Exanpl e 20 4-(4- Am no- 2- pr pyI

| //-1im dazol[ 4, 5-c] qui nol n- - f - met hoxy-

7V-met hyl but yrani de NH ¥z
\\\\<O

2-Ethyl-1-[3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-1 H-imidazo[4,5-
c]quinolin-4-amine was hydrolyzed to 5-(4-amino-2-ethyl-1H-imidazo[4,5-
c]quinolin-1-yl)pentan-2-one, mp 206-208 °C.
MS (APCI) m/z =297 (M+H)";
Anal. caled for Ci7H,0N4O: C, 68.90; H, 6.80; N, 18.9. Found C, 68.66; H, 6.84;
N, 18.62.
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Steps 1 through 4: The nethod of Steps 1 through 4 of
Exanpl e was used to prepare nethoxy-7V

WORWsps347 ( 2- propyl -1//-im dazo[ 4, 5- c] qui nol i NPCFYRI0LD39512

yr am de. Step 5: The general nethod described in
Steps 9 and 10 of Exanple 1 was used t am nate

7V- et hoxy- '-nmethyl-4-(2 érill
irridazo[4,5-c]quinoIin-IyI—L)iqcr utyramde (7.4 g, .7

mol ) b (4-Bdadho-Qrprop ¥1H HriridBAo[ 4 3-Gquigdlin-0-y)pentane-one

I V- met hoxy- 7V- net hyl - 4- (5-0oxi do-2 -propyl- //-imdazo
[4, -c]lquinolin- - yl)but m de foll owed by reaction
wi t h/"-tol uenesul fonyl citwagi-tle (7720 g, 37.8 nmol)
and anmoni um hydr oxi de smlgiio 200 nmL) to provide
4-(4-am no-2- propyl- | dazo [4,5-c]quinolin- -yl)
- 7V- met hoxy- net hyl - bu am de fte crystals after
recrystallization from aqueous ol, p 163-165 C
M5 (APCl) mz 356 (M+ H) ; Anal calcd for CHNO

C, 64.20; H 7.09; N, 19.70. Found: C, 64.10; H 6.91;
N, 19. 57-[BxarytthyR[1]13]dioxolan-2-yl)propyl]-2-propyl-1H-imidazo[4,5-
12-(4- Aqi no-2-propyl -1//-im dazo[ 4, 5-c]quinalin-]-yl)-
' uRelp-4-amifer R hydEd s df P dé-amae gotiPYlr & imidage] 4.p-
thipuaib IR 1-JHFediBl19de Ghp PIGR$7 dct hrough 5 of Exanpl e
16 s used’to prepare Nﬁethoxy- V-net hy -

2- (VS pAREDIm/zI= I i (MY o[ 4, 5- ¢] qui nol i n-

at el BERE Y el e e R B 19 B, 17 99 Found

Exangba26HWas5 usedy. 10 am nate
f - met hoxy-./V-net hyl - 2-(2-pr pyl- -

i m dazo[ 4, 5-c] qui nolin-I-yl)dodecanam de (4.01 g, 8.86
mmol) by reaction with m .13 g) to provide
N—nethoxy-N—nethyI-12-(5-§§E@B§g¥%ropyl-I//-

i m daza]Amhoc]-athorphéthyl-t Mlihiide@ias apuibelihal-yigpsacintBione
reaction v thptoluenesul fonyl chloride (2.53 g, 13.3
nmol ) and annDniun1hydroxNHe solutlgn (40 m) to
provi de 2-(4-am no-2 -pP o
I//-inidazo[4,5-c]quinoI'//

TV- met hyl dodecananmi de
solid after recrystal
fromisopropanol, p 156-158 C

oride as an off-white
theohydrochloride sal t

2-Ethoxymethyl-1-[3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-1H-
imidazo[4,5-c]quinolin-4-amine was hydrolyzed to 5-(4-amino-2-ethoxymethyl-
1H-imidazo[4,5-c]quinolin-1-yl)pentan-2-one, mp 173-175 °C.
MS (APCI) m/z 327 (M + H)";
Anal. calcd for C,gH22N4O;: C, 66.24; H, 6.79; N, 17.17. Found: C, 66.05; H,
6.94; N, 16.89.
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M5 (APCl) mz = 468 (M+H) ; Anal calcd for CHN O
1.20 HA: C, 63.41; H 8.31; N, 13.69. Found C, 63.44;

woi2008/02817 N, 13. 74. Exanpl e 22 PCT/US2004/039512
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1-[ 2, 2-Di net hyl - 3- (2- met hyl - [

, 3] di oxol an- 2- yl)propyl] 2-methyl I/7/-

|n1dazo[4 5-c] qui nol i n- ne. p : A mxture of
nitronet hane (36.3 g, O. SQﬂ%ﬁ §$¥£95|tyl oxi de (53.0
g, 0. 547-Aminadchrbpyi-1di-anrlare[¥ StAfGindlid}] wiheptdn@Asne
(DBU, 1.5 g, 10 nmmmol) was al]lowed to stand at room
tenperature for 14 days. [N&hloronethane (150 nl) was
then added, and the sol yjrap-dNas hed with a 10%
hydrochl oric acid sol uti 5 nm), dried over

pot assi um car bonat e, an red. The di chl or onet hane
sol ution of 4,4-dineth opent an- 2- one was used
directly in the next step witho further

purification. Step 2: A stirred solution of

, 2-bis(trimethylsilyloxy)ethane (6.8 g, 128 mml) in
di chl or onet hane (50 nlL) was cooledfin a dry

i cel i sopropanol bath, and trinethyl'silyl
tr|fIuor?nethanesulfonate (2.2 g, 1.0 mmvol) was added,
follomeé‘ﬁy t he di chl or omet hane sol uti on of
4, 4- di Mg l6-AmifbédpeiRdh o ene W a&prepared o @amﬁlocaprmc

mmol) fromthe previous step. After 30 ninutes,

co@bidnthiased phlpmde, eadsthedoldrydhe Benesad |rmﬁthqﬂqoﬁ/€ésTeaqml@\AédR D.
t f

o AL ORTRRSTREL Y res CTUR 0k oR 19 114 Gt

un@gsthadedbyertsbdpn SspUlr 6f ExanigrleV imds used to react 4-chloro-3-

2-(2,2-dinethyl -3-nitroprop

et hyl - .
[1 DEjesugeinakh 1 22® rasnoasetﬁylza%wnmprpﬁs@ymghleglea(46-9 &

dlr
pure] kel dnd ARINERNS LSRG B St otk UtRlorometbans for 12
chapgsdo prd.videﬂatl()ﬂ 62(3ein1tred11hyd)lnﬁ4 ylammo)hexanoate (60.6 g) as a
nitr%gro )-2-methyl-[1, 3]dioxolane (23.1 g, 3 mol),
S%yﬁﬁ ' on carbon catalyst (3.0 g) and et hano
(250 mL)kiepdd-aced on a Parr shaker; and thesystem

pressurized to 50 psi (3.4 x 10" Pa) hydrogen. After
s h ak i ng A Barr ﬁﬂdrhgﬁmgon vesselreascahiarged wisht efhyd Gn@smtroqumohn 4-

z{?ﬁlﬁ &L)Earélggtg? 15he ggggﬁr'&tﬂgv RgpAl fadf 05 RSN LEALEC 1.0
2, ), dintretHaMb1-(35¢ 2rlyEpIAYdd on a Parr shaker; and the system pressurized to

40 psi (2.7 x 103 Pa) hydrogen. After shaking for 15 hours, the reaction mixture
was filtered through CELITE filter agent and concentrated under reduced
pressure to provide ethyl 6-(3-aminoquinolin-4-ylamino)hexanoate as a dark oil
(9.8 g) that was used directly in the next step without further purification. This
step was repeated several times to provide material for the subsequent step.

Step 3:

A solution of ethyl 6-(3-aminoquinolin-4-ylamino)hexanoate (34.3 g,
114 mmol), trimethyl orthobutyrate (19.5 g, 131 mmol), and pyridinium p-
toluenesulfonate (1.0 g, 4.0 mmol) in toluene (250 mL) was heated at reflux

under a Dean-Stark trap for 5 hours, periodically draining off the distillate and
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[1,3]dioxol an-2-yl)propylamne (19.8 g) as an oil that
was used directly in the next step wi thout further

w@eosPssati on. Step 4: The general nethod descP@Es2004039512
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Step 1 of Exanple 1 was used to react
4-chloro-3-nitroquinoline (21.8 g, 104 mmol),

2, 244 e { luti

T ,%g‘ﬁglgg%(%?{ gor%g)f&a{e%? ;t]%’r%%‘%} og rﬁllr)l((teur? 1”5h68so u 1on was con]cs:ntrate

tr imﬂbmyﬂedunded@rc(siﬁe,?argl, thd B3idwemtas taken ahpoin kimhmmnbtzham (150
for 75 hours to provid 2, 2-di.nmet

hyl - 3-.( 2-, . :
etk Yashog| HpesRy ey vt 53;51.1%&?9@}111?%8 ﬁ‘?‘i“l(-‘%‘&ﬂ?%?‘}a# splyfion
1) amy %t&%ﬁo&m@)eae@ BriyPbi e Wobedildl ctafb%hat\efaﬁn&é@%d

directly in the nexf step wthout further
purdoh¢ensraiedindStregucsd pliseurg émproaiderathyt 6c2ewepyli lded i n

0o B iRl i FRl i AR P SRSt oyt

3 mlﬂeewmm@hms&p WikDRE e P@xiffcafion 104 mmol ) to
provide V -[2, 2-di net hyl - 3- (2- net hyl -

[, 3]d|03¥?ﬂ n- 2-yl ) propyl ] qui nol i ne-3, 4-di am ne (25.2

9) 35, 2 AL Al 2 VS ST SRR SR BRORBEL
rrety{h)héxaiﬁser(BQle@ i 10 fpined) i evtianEKEWP Inel)ow avaided edolhﬁon of
cyclize

[ 209 hyerenjde 6. 13808 mymed in wpier 6N k). 2A4en shirdpg trgom
u' Qﬂh?&ﬁtu?e ﬁveﬁjﬁlgﬁ‘i’f v%ﬁiti@esgverg §erﬂoxmag§n)iexbr¥dﬁc%ﬁ?rés%e the

rinmet oacet ate
pr gvsidie taken up in water (200 mL), the solutlon washed w1th dichloromethane

ST il e eier

Solelx&a@téd Rfth @hTBeaAP(RYx 29 ndl)] Aidhéeihe COMBiHeaRrMnid
a sol ution of 7% met hanol in di ¢hl or onet hane t hat

c o rﬁa&tiﬁ@dwqb doed sver rnagngmmulfmehﬁmrg% aid conteantraigd upder

rEusfd pBSRE pro AR Popn PR ORI TR R 61 o
I - [yz)haxaiiomm/{sla}g)&sm&bh& khakt bvas hishdad @k an irkthy h):mmyl ]
-2-methyll//- |mdazo[450]qU|noI|ne(5 80 g, nmol )
by WIQ%%/MGWQWW@PBA (7.5 g) to provide

I-[2,2- ‘#é‘ﬁe .hyl -3-(2-methyl -[1, 3] di oxol an-2-yl ) propyl ]
-2-met hyl'-" 5-oxido-li/-1m dazo[ 4, 5-c] qui nol i ne
foI | owe Aoy salwimt d f@R(2vpro py 1L -ishidane[d|5-¢]quinblis Hdyhetaoic

)amld%?» bﬁ(ﬁ’ nggll%mgln g%rr](l)rg&}lar}/ed&%( qu in g.l!l ll'lctelb%H] \glét[ssgdded
: -Z[o%al%l 1B AN 9%, (172 TRhEY lrdphwist SeP % 8b Mindte il OPHE ]
reaction mixture was then stirred for one hour at room temperature then
concentrated under reduced pressure, and dichloromethane (400 mL) and N,O-
dimethylhydroxylamine hydrochloride (18.6 g, 190 mmol) were added to the
residue followed by the dropwise addition of triethylamine (38.5 g, 380 mmol).
After stirring at room temperature overnight, the reaction mixture was washed
successively with a saturated aqueous sodium bicarbonate solution and brine
(100 mL each), dried over potassium carbonate, filtered, and concentrated under

reduced pressure to provide N-methoxy-N-methyl-6-(2-propyl-1H-imidazo[4,5-
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met hyl - | #-i m dazo[ 4, 5-c] qui nolin-4-amne as a |ight
brown solid after recrystallization froma m xture of

waewsomistTi |l e, methanol, and water, p 209-21 PCIVBS2004/039512
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(APCl) mz 355 (M+ H) ; Anal calcd for CHNO: C
67.77;, H, 7.39; N 15 81. Found: C, 67 68 H 7.62; N,

,12] ﬁq%l)lgogﬁx Téﬁp}'é) %@ 2% O?g)rmt B%flf ?ll {12t W8S DNl c{uectly in the

f-ir[BxdétépMﬂ@utCﬂlﬁHéﬂ'ﬁh'rﬂfféatﬂmﬁm ne NHN Steps 1 - 5
were the sanme as described for Exanple 22. Step 6: The

gener al 6P Aod described in Step 6 of Exanple 22 was

dt
u:S%]edl ogof%% E (51171%)1} %f]génﬁ#&%{ ‘%‘etﬁg(% (ﬁ}°§¥2%bﬁrgl?a§?%,5d’
28. @qmﬂlﬁ 1Qy)hemmlw(2\ma g; 5917 miol)yih chtotdfobm (30 L and
provi

( 4[]§Hg 1%9%{% anslc% Eathéz{qq);pdeiq drg!)mss)@épgwog o§| ) pr opyl ]
2 mBhORenk b ARR LS it LM 35 fyinRsiD

chromat ography on silica gel (elution wth
a soal)i (ﬁcﬂcmﬂ hous mmthrarcbhrge of dled’ryllmamtuhabmnn&ﬁiﬂo mL of a

D e:g ﬁ %Oil%log]fqgéfiﬁéﬂ% é@@ﬁnn?gf) h hégeﬁ'g @hg%lxg)ure stirred
desgrbdif terhptrattiR¥er  niRehdi 2ah thonafiRhéhell biake &REod 6 a 10%

am nat e

| - [splhiogiofbydrprhlgrie aciddetopt 10 mI3] dhexwkaire waytonseiped
%ﬁ{d@ﬁ%dﬁé&!g Cptreés{ﬂe @%%s‘%dt%ﬁ&%%n@df J'?or%%iegh?lg% (2@'%, and

| - [tBe QoldlldeeWbsﬂedSuc(cﬁssﬁlﬁlhwhth[al sa&}aie@aneans sodyhnm picarbohhte
- 5- oxi do- 2- -|mdazo450]qU|noI|ne

f ol o508 aB¢ %Flé%tzltqodﬂL\ﬁP‘i%/ dried AvgEPRIassItm® fPoRAe. gnd filtered.
(2. utﬂoﬂ Jasm@ta&q uBAER AT BYLEQ¥ 2§ cR8hldgPibhed on

I( } Fsil,lcglL gi:il (‘ﬁﬂsmttwll with ﬁ%methhlgdl i} dicBlochmoothéres) {Qprpkfbdpﬁe(ﬂyﬂr])pyl-
of 1 IR0l S ARy e el 24s) an o PO A re e
et HARAY in Me b8 sl&&v%o%ﬁlﬁ?ﬁhﬁﬁégt%n.383 (M+H ;

Step 7:

The general method described in Steps 9 and 10 of Example 1 was used
to aminate 7-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)heptan-2-one (5.0 g,
15.5 mmol) by reaction with m-CPBA (8.0 g) to provide 7-(5-oxido-2-propyl-
1 H-imidazo[4,5-c]quinolin-1-yl)heptan-2-one followed by reaction with p-
toluenesulfonyl chloride (4.42 g, 23.2 mmol) and ammonium hydroxide solution
(50 mL) to provide 7-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)heptan-2-one) as an off-white solid after recrystallization from a mixture of
acetonitrile, ethyl acetate, and hexane, mp 161-163 °C.
MS (APCI) m/z = 339 (M+H)";
Anal. calcd for Cy0Hy6N4O: C, 70.98; H, 7.74; N, 16.55. Found C, 70.62; H,
7.91; N, 16.37.
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Anal calcd for CHNO: C 69.08; H 7.91; N, 14.65.
Found: C, 69.03; H, 8.15; N, 14.60. Exanple 24

WO 2§04/08181MO0- 2- met hyl -1 //-i m dazo[ 4, 5- c] qui nol i PETAIFL0P4/039512
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,4-dinethy|pentan-2-one NH N By the general nethod
of Exanple , |-[2,2-dinethyl-3-(2-nethyl-
[, 3]dioxol an 2-yl ) propyl] %mg? I-I//-i m dazo[ 4, 5- c]
qui nol i n-4-am ne was hydro FT W t h aqueous
hydQ@(@hAmiﬂ(QZ-@ﬁdpill-‘llH—i}ﬁ{iéalzlo{i@&'ii({lﬂndﬂii-119})3 -pidniyldodedah-1-one
i m dazo[ 4, 5-c] qui nolin-|I -y)@?r di met hyl pent an- 2- one
as a light brown solid afff Ocrh&'f d¢st al 17 zation from
aqueous acetonitrile, np 2231@25 C. Ms (APCl) mz (M+
H ; Anal, calcd for HN O ’69.65; H, 7.14; N,
18.05. Found: C, 69.64; H, N\gl,_,zs—m Exanpl e 25
5- (4- Am no- 2- propyl -1 #-im -c]Jquinolin-I-yl)-
4, 4- di net hyl pent an- 2- one general nmethod of
Exanple 11, 1-[2,2-dinmeth
[1,3]dioxol an-2-y|)propy|]-2-propy -1//-imdazo[ 4, 5-c]
gui nol i n-4-am ne was hydrol yzed w {h aqueous
hydrochloric acid to prowd de 5-(4-ani no-2
- propyl -1 H m dazo|
4,5-c]quinolin-I-yl) 4- dimet'hyl pent an- 2- one as a
light brown solid aftteF recrystallization from aqueous
acetonitrile, p 178-180 C. Ms (APClI) mz 339 (M+ H) ;
Anal calSegp For CHN O C, 70.97; H, 7. 74 N, 16.55.

Found: C, 70,80, H 16, 66. Exa 6. Et hyl

3- (4- am%ﬁwlg?;ﬂnsﬁwodﬁwnomhaa%mnée R SPEID o

OPlafiddd&¥anoi acid, thionyl chloride, and ethanol by the general method of C.
Temple, Jr., R.D. Elliott, and J.A. Montgomery, J. Med. Chem., 1988, 31, 697-

700. The general method described in Step 1 of Example 15 was used to react 4-
chloro-3-nitroquinoline (15.5 g, 74.4 mmol), ethyl 12-aminododecanoate
hydrochloride (25.0 g, 89.3 mmol), and triethylamine (18.8 g, 186 mmol) in
dichloromethane for 15 hours to provide ethyl 12-(3-nitroquinolin-4-
ylamino)dodecanoate (30.0 g) as a yellow solid that was used directly in the next
step without further purification.

Step 2:

The general method described in Step 2 of Example 15 was used to
reduce ethyl 12-(3-nitroquinolin-4-ylamino)dodecanoate (30.0 g, 77.0 mmol) to
provide ethyl 12-(3-aminoquinolin-4-ylamino)dodecanoate (30.4 g) as a solid
that was used directly in the next step without further purification.

Step 3:

The general method described in Step 3 of Example 15 was used to
cyclize ethyl 12-(3-aminoquinolin-4-ylamino)dodecanoate (30.4 g, 78.8 mmol)
by reaction with trimethyl orthobutyrate (13.4 g, 90.6 mmol) to provide ethyl 12-
(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)dodecanoate (32.1 g) as a solid that

was used directly in the next step without further purification.
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N Step : The general nethod described in Step 1 of
Exanple 1 was used to react 4-chloro-3-nitroquinoline

W@ 28585317 217 mol ), /”-al anine ethyl ester PCT/US2004/039512
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hydrochl ori de (40.0 g, 240 mol ), and triethyl am ne
(54.8 g, 542 mmol ) in dichloromethane for hours to
provi de §§Q y! ﬁ (3-nitroquinolin-4- ylam no)propi onate
(62.0 f S a ye||OMISO|Id Step 2: The general nethod
descri bate IaneSﬁl&ﬁetBo@ﬂesEﬂbmhleSt@ paf Exaapletls wadisedto

et hyl ~3-(3-nitroquinolin-4-ylan ng) pro&kfnate to

pr B1QVeE le?rffﬁylprosylc b-igyidazelded-alarinelin-lyylidadaeAnsicrsibRates)
(4 tar) tl -
hogclaAnolal #‘Sﬂeﬁ@?@p’%ﬁ%ﬁ%@?ﬂ% b Gt gl
gen]}]uaiolme]t ddb dtestniibe (361 &g)Itycthe gerwdral Enethgd deswrbeduis &dep

c i Z yl

éé%E%PWBEdihﬂln 4-yl amino) propionate ( 1.0 g, 42.4
nnDI) bgidaaction with trinethyl orthobutyrate (7.22
g, 48.7 mml) to provide ethyl 3-(2-
pr opy! - Mhe gemerelanethad Geseiibed inditemo pt ?xe)rpplgﬂﬁ oreatuged to react

S8 rectly.in the

nest Rl iR St pred PR REL SRy "
ge@@ﬂ@decmﬁnhaei (6legc13. bﬂdn(blmwﬁh%Sn}erﬁQﬁhsﬂlﬁn efonﬁua(m? %
1 was used to am nate et
3- opugly Hpymly pfa i M a%lﬂ%?mmﬂlémemﬁ%‘r%11ph9m>)1ﬂﬂd|8rrzsﬁ%xlelﬂ-
(3 0 ) Hi g m CPBA (4.63
tong{raow é§ (thwg E]ng-)l ()g)ﬁ 89?%%-12- pqglbdp@[ - ( 9
['i/-im 8&pd[:4, 5-c] quinolin- -yl)propionate foll owed by

reactiopn wth toI enesul.f onyl. chl ori 53 g,.18.6
o) e stk raethon o i e 0ty Faioll 1 s Bsed
pr %’hrg&aﬁ‘:tlh%ﬁen yl- 12 (2 ropyl 1H-imidazo[4,5- c}qumohn 1-yl)dodecan-1-
3-(4-am no- //-|n1dazo[4 B-C qui nolin-lyl)

pr opq: Cﬁn@g,el?a&nmpl))by reabianewislo i-GP Bt (ér18 g) to prov1de 12-(5-

R SOREBAR P o d B
C f(ﬁﬁwu?eﬂ byHeac@loﬁth -tollenbSulfongUéEKlofide G%98,19H mMoHGind

N, 17.29. Exanple ) _ i
ammonium hydroxide solution (40 mL). The product was dissolved a mixture of

ethanol and diethyl ether, and a solution of hydrogen chloride (1 equivalent of a
1.0 M solution in diethyl ether) was added. A precipitate formed, and the
solvents were removed under reduced pressure. The resulting solid was
recrystallized from a mixture of isopropanol and hexane to provide 12-(4-amino-
2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)-1-phenyldodecan-1-one
hydrochloride as an off-white solid, mp 195-196° C.

MS (APCI) m/z = 485 (M+H)";

Anal. caled for C3;H4N4O#1.20 HCI+0.17 H,O: C, 70.05; H, 7.87; N, 10.52.
Found C, 69.97; H, 7.70; N, 10.46.
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Et hyl
4- (4-am no-2-propyl -li/-imdazo[4,5-c]quinolin-Il-yl)bu

W@ y00aveBie general nethod described in Steps 9PENUSIN4/039512
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Exanple 1 was used to am nate et hyl
4-(2-propyl-1/f-imdazo[4,5-c]quinolin-I-yl)butyrate
(8.20 g, 25.2 mol, avail h Step 3 of Exanple

17) by reaction with mCPﬁla%ﬂéﬁng) to provide ethyl

4- ( S~-ExAdtn@2 propyd 1-H-imidaro] 48 z0qindic ] gilj-Graletindheptan-4-one
butyrate foll owed by reacfjon wthp-tol uenesul fonyl
chloride (8.40 g, 44.1 Dk) and anmoni um hydr oxi de
solution (150 n) to pnew Neth 4-(4-

am no-2-propyl -1/7-im dazo4 ] qui nolin-1-yl)butyrat

e as an off-white sol | N recrystallizationfrom
aqueous net hanol, p 1§ APCl) mlz = 341
(MtH) ; Anal calcd for THN O .~ 67.04; H 7.1 N,
16.46. Found C, 66.68; H, 6.87; N\ 16,51. Exanple 28

Et hyl 6-(4-amno-2 -propyl- //-imdazo[4,5 -c]

gui nolin- -yl)hexanoate NH, N N The general nethod
descri b@sg in Steps 9 and 10 of Exanple 1 was used to

am nat e ()I

6- (2- prcmé hérht inptheaaedcfib&d & Step M@K ERample! [Sheasaredicreact
(6.30 g, ‘%38 mmol , avail able from Step 3 of Exanple
15)4 %ig}orpe?aemioewnWWm(%@@AS uBol), hyldorpinglityatet hy|

o SARERRRHET PO ol TR i (46,18 A tofioh in
g 2 :cbczhllmgﬁn(emaﬁe fay,152dut3 tmpmdv)ndeae‘ttiyla@h(ﬁamtmthykﬂm-éx i de

Plhumratgk%%%gbﬁ’ au ll?%iﬂtlﬁahtﬁvqs lw@” Higeetly in the next step

a tv@ﬁ)oﬁphirﬁile &rﬁ{caﬁgﬁ:r yst allization from aqueous
nmet hanol C. M5 (APCl) nmlz = 369 (MtH) ;

Anal CaIS(td)Zor CHNOLO—IO C 67.77;, HT7.69; N,

57, AR RnTyLryrS deschpd (nSie 2 of Brdmnlg VR Ged i reguce

| Rt 48031 oo iN-4-ylamino)butyrate (37.0 g, 122 mmol) to provide ethyl
4-(3-aminoquinolin-4-ylamino)butyrate (24.9 g) as a dark oil that was used

directly in the next step without further purification.

Step 3:

The general method described in Step 3 of Example 15 Was used to
cyclize ethyl 4-(3-aminoquinolin-4-ylamino)butyrate (18.0 g, 65.9 mmol) by
reaction with trimethyl orthobutyrate (10.4 g, 70.2 mmol) to provide ethyl 4-(2-
propyl-1H-imidazo[4,5-c]quinolin-1-yl)butyrate (14.2 g) as a solid after
chromatography on silica gel (elution with 5% methanol in dichloromethane).

Step 4:

A solution of trimethylaluminum in toluene (80 mL of a 2 M solution,
160 mmol) was added dropwise to a stirred suspension of N,0-
dimethylhydroxylamine hydrochloride (15.6 g, 160 mmol) in dichloromethane
(150 mL) at 0°C. After 15 minutes, the reaction flask was removed from bath

and the solution stirred for 15 minutes at room temperature. The flask was then
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J Yo Step : The general nethod described in Step 1 of
Exanple 1 was used to react 4-chloro-3-nitroquinoline

W@ 20505517 100 nmol ), am noacet al dehyde di et hyl PEEsBD4/039512
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(14.4 g, O nmmol), and triethylamne (12.6 g, 125 nmol)
i n dichl oronet hane for hours to provide

2, 2-di h I ne 9.7
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( 25m)g)lhasombinad jerganic @hmone\mrmmed suesessively withlaeés %

nex t.hou urt.her Ste

ons HiSet e bud iR pREI LY S05H R 5 Slsaligfedtion of
was schtﬁﬁ:d bﬁ@rlﬂ'fﬂafb&h@vater (lx 50 mL), dried over potassmm carbonate
I-(22d|ethoxyeth¥ propyI-I//-lmdazq[1ar qumo

| i n8ltprpd samd gonqentra q«ﬁwﬂyr ngJuGed PEISPHS tPEYI

D) RuBt $alfop it finfia sl BNGRMA1ypuy y.r%“e“d%??'%v%%é”

by dakcouh that wastused diredtlyan dsadekostygp watlrnbmﬂucther(pddﬁﬁ@a@an.
24.1 nmo 2 %pd ammoni um hydr oxi de sol ution(130 nL) to
provi de

|- (2, 2- dirgtah@x¥estion 8f Pinpddxyt Nlmétﬁ%rlgflgﬁ{)ﬁ)p@'-ﬁ]gm no

I|n-4amneasanofv\,h|te30|d .
r ecmyidazd[#5zcjquioelir-1 oibatyravids (480 alvbl mmed) indBHE $000GnL)

. 6 ey iodisbnoga ppliivh sacdinle sy imishoniy
N, diioddde (28 mL of a 2 M solution in diethyl ether, 56 mmol) over a period of
several minutes. When addition was complete, the reaction flask was removed
from the cold bath and the mixture stirred for 4 hours at room temperature. A
10% solution of hydrochloric acid in water (3 mL) was added slowly, followed
by a saturated solution of sodium bicarbonate in water (15 mL) and
dichloromethane (100 mL). The layers were separated, the aqueous phase
extracted with dichloromethane (1 x 75 mL), and the combined organics dried
over potassium carbonate, filtered, and concentrated under reduced pressure.
After chromatography on silica gel (elution with 5% methanol in
dichloromethane) 6-methyl-1-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)heptan-
4-one (2.40 g) was obtained as an oil.
Step 6:
The general method described in Steps 9 and 10 of Example 1 was used
to aminate 6-methyl-1-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)heptan-4-one
(2.40 g, 7.10 mmol) by reaction with m-CPBA (3.9 g) to provide 6-methyl-1-(5-
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Exanpl e 30
I - (3, 3-Di et hoxypropyl)-2-propyl-1//-imdazo[ 4, 5-c]quin

wo@bkiosogam ne NH. N Step : The general et hoRPICT/US2004/039512

10

15

20

25

described in Step 1 of Exanple 1 was used to react
4-chloro-3-nitroquinoline (20.3 g 97.1 mmol ),

t COIRG BraPus Fad Bl 520 egs bt ard Ran v

f orede€ioh Svithy-fl@viksi@fonyl chloride (2.0 g, 10.5 mmol) and ammonium
(3, 3-di et hoxypr og%/I )-(3-nitroquinolin-4-yl)amne (30.5
g) hadroxideesiolusignd 6 md.) tesprepide: 1-(Fhamigerdeprbyhbil imddazo[4,5-

desgr i i ) -

(3 MRS L D BBy Rp kR & o MRS [ 2rfs Bt on fom
pr ayiebas Mnetindt, nth E3103¢/7¢.opy! ) qui nol i ne- 3, 4- di anmi ne
(20.7 g% as /a dark oil, that was used directly in the
nextS § SIWF%MMfTJHt)her purification. Step 3: The
geas{aﬁ'cafaatf&t)@ﬂgggmb; bed] 58, 11 €61, 3,05 JoX FBRAE 19.39SAd

to cyclize - ~-di'et hoxypropyCqui nol’i ne- $*-di am’ne
(2@.09; Y, 13895 mmol ) by reaction with trinethyl
orthobutyrate (13.2 g, 89.4 mmol) to provide |-(3, 3-

di et hoxypropyl ) -2-propyl -17/-i m dazo[ 4, 5-c] qui nol i ne
(22.3 g) as a dark oil tha@xampse tsed directly in the

next step without further purification, Step 4: The

gener al ltétAngodepiopybbd-imidageldpsclguinelindoylidecmx4rope e

1 was used to am nate py

| - (3, 3-di et hoxyproyl)-R-?propyl -1//-im dazo[ 4, 5- ¢c] qui no
line (4.50 g, 13.2 reaction wwth m CPBA (5.3

g) to provide |-(3, ' Elxypropyl)-

5- oxi do- 2- propyl -1/ i dago[ 4, 5-c] qui noline foll owed

by reaction wthpt nylgchloride (4.89 g,

25.7 mol ) and ammoni um hydr oxigde sol utjon (40 nl) to
provi de
| - (3, 3-di et hoxypropyl)-2-propyl-1//-imdazo[4,5-c]quin
olin- 4supsnanhmsughyey needles after recrystallization

from nmet hanol, p 148-150 C. M5 (APCl) m z = 357 SI\/H-H)
. The general method described in Steps 1 through 4 of Example 17 was

used to prepare N-methoxy-N-methyl-4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyramide.

Step 5:

The general method described in Step 5 of Example 17 was used to react
N-methoxy-N-methyl-4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butyramide
(6.10 g, 17.9 mmol) with n-hexylmagnesium bromide (13.5 mL ofa2 M
solution in diethyl ether, 27 mmol) to provide 1-(2-propyl-1H-imidazo[4,5-
c]quinolin-1-yl)decan-4-one (6.10 g) as a yellow oil that was used directly in the
next step without further purification.

Step 6:

The general method described in Steps 9 and 10 of Example 1 was used
to aminate 1-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)decan-4-one (6.10 g,
17.2 mmol) by reaction with m-CPBA (8.50 g) to provide 1-(5-oxido-2-propyl-

1H-imidazo[4,5-c]quinolin-1-yl)decan-4-one followed by reaction with p-
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Anal calcd for CHNO: C 67.39;H 7.92; N, 15.72.
Found C, 67.24; H, 8.05; N, 15.70. Exanple

wo 2¢02/0230D1 et hyl - 3- (2- et hyl [ |, 3] di oxol an- 2- y| p@r/O82004/639512

10

15

20

25

1 //-imdazo[4, -c]Jquinolin-4-anine Steps 1 - 5 were
the same as described for Exanple 22. Step 6: The

8525‘51‘?%&5@&%'3 es%rz.‘lg‘fo ! tXrS@thrP :19 a{‘gf Exan{l)m%ygirox\/@a solution

3] gl owat;ata) proVids RL@RYAihSH2LJREpyING- ﬁnﬁach?ﬁ f]ﬁﬁnﬁl@n 19,
0

reaction with trinmethyl or or mat e

( 3 3l)gecag{91 tpma@p; apdutgsold after recrystalllzatlon from aqueous methanol,

qu J%I 3-(2-nmethyl [I|, 3] di oxol an-2-yl) propyl] -
I H| ik dazo{&%ﬁ -c] qui nol i ne (8. 8 g) as an oil that was
useMsi(Ale@I)Iny/ngu (Men)?xt step wi t hout further
purification. The neral nmethod descri bed in
St efdiab caled) foszEIslathe 1758% et N dfidal@mnd: C, 72.53; H,
|-[§5§§rl peghyl -3-(2-nmethyl [1, 3]d|oxolan2yl)propyl]
| #- "i'ni daz F4 5-c] qui nol i ne (8 8 g, 27 mmol) by
reaction with mCPBA ( 1.8 g) to provide
I -[2,2-di net hyl - 3-(2- rret hyhi]xg@ % oon an-2-yl ) propyl ]
-5-oxido-1//- imdazo[ 4, 5- PIfo1%i ne fol I owed by
reactions. t’M kﬁﬁn&-@lﬁgﬁﬁﬁﬁ {rRfALo[ & Bl Qg hifSY{-P- yl)-&mélﬁoxy-
mmol ) and ammoni um hydr oxi de soI utiron (100°mL) to
provide |-[2,2- dinet hyW—-IBetbzﬂlnmm@e

, 3] di oxol an-2-yl ) propyl]-

I|/-|mdazo[450]qU|noI| amne as a |light brown
solid after chronat ograpNTye N ilica gel (elution with
a solution of 7% et hangl | 1 ch or onet hane t hat
cont ai ned about 5 niL of
per liter of eluent) aRg
aqueous nethanol, p 153-155 C M5 (APCl) mz 341 (M +
H ; Anal calcd for CHNO: CN67.04; H 7.1 ; N,

16.46. Found: C, 66.76; H 7.39; N, _36.41. Exanple 32
5-(4-Am no-1//-imdazo[ 4, 5-c]qui nollin-1-yl)-4,4-dinmeth
yl pent an- 2-one NH, /N\o/

Steps 1 through S:

The method described in Steps 1 through 5 of Example 15 was used to
prepare N-methoxy-N-methyl-6-(2-propyl-1H-imidazo[4,5-c]quinolin-1-
ylhexanamide.

Step 6:

The general method described in Steps 9 and 10 of Example 1 was used
to aminate N-methoxy-N-methyl-6-(2-propyl-1H-imidazo[4,5-c]quinolin-1-
ylhexanamide (4.01 g, 10.9 mmol) by reaction with m-CPBA (6.13 g) to
provide N-methoxy-N-methyl-6-(5-oxido-2-propyl-1H-imidazo[4,5-c]quinolin-
1-yl)hexanamide followed by reaction with p-toluenesulfonyl chloride (2.53 g,
13.3 mmol) and ammonium hydroxide solution (40 mL) to provide 6-(4-amino-
2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)-N-methoxy-N-methylhexanamide) as
an off-white solid after recrystallization from a mixture of ethyl acetate and

hexane, mp 134-135°C.
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N By the general nethod of Exanple ,
[ -12,2-di met hyl -3-(2-nethyl- [

wQ 3jodiosmsot an- 2-yl ) propyl ]-17/-i m dazo[ 4, 5- c] quUPCIDUF20041039512

10

15

20

am ne was hydrol yzed wi th aqueous hydrochloric acid to
provi de 5-(4-am no-li/-imdazo[4, 5-

c] quld -1 sy e dadogiHet hyl pent an- 2-one as a |i ght
yeﬁ?%glgggpidgzaf%%ra\?ggjr Yystal lization from aqueous
metAiahehlcd fpr 1 XNLO,O. 0285 (RO Q, 65174 ; BD7.66VN+18) 7., Found
Anal calcd for HN O C, 68.89; H 6.80; N, 18.90.
Foén@>4¢; Heg 71N, H{-8% 85: N, 19.12. Exanpl e 33

5- (4- Ami no- 6, 7-di met hyl - 2-propyl -1//-i m dazo[ 4, 5- c] pyr
idin-I-yl)pentan-2-one NH Step :

2, 4-Di chl or 0- 5, 6- di net hyl Examipte 2(pyri di ne (135.0 g,

0. 488 ) .and et hyl 4-am nobutyrate hydrochloride
14.0 g@é'@@@nﬁémr};ﬂﬂf@f?&?ﬁ‘ﬁééé‘%%ﬂm1'yq)‘}"?metgo";‘
N, Ndi et hyl f or mami de ( Qv gefdsibdtiimidat 0 C
Triethylam ne (272.6 nL, 1.95 nbl) was added to

generate a brown slurry. Her mnutes, the reaction
m xture was allowed to ol anbi ent tenperature and

‘the reaction was stirredjovgrni . Analysis by H NWR
i ndicated the reaction AN nplere. An additi onal
anount of triethylamn 2. , 0.73 nol) and et hyl
4- am nobutyrate hydrochloride (35.28 g, 0.159 nol) in
DMF (200 nL) were added to the r ion m xture and

allowed to stir over an additionah_24 hours. Half of

the reaction mxture was added t0 parate flasks and
dei oni zed water (3 L) was added to each flask and were
stirredfor hour. The resulting precipitate in each

fl ask mééepﬁal?‘k}fé’él%‘éé: by filtration and dried under

r educed THE @fshtdeof SIHR 1CthHARh A TR KGnphasT W%ﬁs\éa&@bfeFK&W—
fromethyl acetate and filtered to yield 86.20 g of

et myathoxy-N-methyl-4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butyramide.
4-1 ( 2- Cgke ro- 5, 6-di met hyl - 3-ni tropyri di n-4-yl)am no] bu
tyrate as™a 'yell ow granul ar solid. Step 2: Ethyl

4- [ ( 2- chegendralnétho®ddigtibat ini StepapydnddionofExuinpdani nad bsed
tyrate (86.2 g, 0.276 nDLﬁ) sodi um azi de (35.49 g,.

0. tamipgie) V- xyeVmgthydt4-Grprgpyl- 1 H-imidazo[4,5-c]quinolin-1-

yl)butyramide (7.4 g, 21.7 mmol) by reaction with m-CPBA (9.50 g) to provide
N-methoxy-N-methyl-4-(5-oxido-2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyramide followed by reaction with p-toluenesulfonyl chloride (7.20 g, 37.8
mmol) and ammonium hydroxide solution (200 mL) to provide 4-(4-amino-2-
propyl-1H-imidazo[4,5-c]quinolin-1-yl)-N-methoxy-N-methyl-butyramide as
white crystals after recrystallization from aqueous methanol, mp 163-165 °C.
MS (APCI) m/z 356 M + H)";

Anal. calcd for C;oH;sNsO,: C, 64.20; H, 7.09; N, 19.70. Found: C, 64.10; H,
6.91; N, 19.57.
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hept ahydrate(50.86 g, 0.138 nol) were triturated in a
9:1 mxture of acetonitrile:water (1012 nlL). The

WO eamsosIsn7 m xture was stirred and heated to repPdTINST004/039512

10

15

20

hours. The reaction was filtered and the yell ow
filtrate was concentrated under reduced pressure to

yield 90.94 g of crude pr e material was
triturated at 95 C with 32%(%§%&_)ke%ﬂyl acetate and

filteried4-Ahend-2Iptspiil-e Hoing dandfd] 5 3 Enl B 1 -§ly-/EnyesticadysV-
at anbient tenperature to afford 64.3 g .of ethyl

4- (5, 6- di met hy| - gosihyldedesanamide Bydrochjoriqe,y v i
din-7-yl)am no] butyrate as apyellow solid. Step 3:

Et hyl 4-[(5, 6-di nethyl -8-nitrofetrazolo [ , -

] pyridin-7- yl)am no] butyrat®e u\>3_;§f_0 198 nol) was

m xed with acetonitrile (2A ; catal ytic 10%

pal | adi um on carbon was a. m xture was pl aced
on a hydrogenator for 72 hau filtered through a

| ayer of CELITE filter aid. The fiktrate was
concentrated under reduced pressure to yield 58.2 g of
ethyl 4-[(8- am no-5, 6-donet hyltetrazol o[l, 5-
]pyridin-?-yl)am’no]thy at [ Pyridinium
chloride (8.57 g, 74 nhol) ho-w butyric acid
trinmethyl ester (34.6 nL, 217 mol ) were sequentially
added to ethyl 4- %8- am no-5, 6- dinethyltetrazol o[l, 5-

] pyri di |$Ieps>l|°}15ws£\ ]butyrate (58.2 g, 198 mmol)

tritura I ( Bad I :
for O. Sqﬁglﬂf}ésﬁ.l&%]ﬂe@%%z;ctt o) hmft ure p\'g\ggé ggsn%%ﬁt@g%eggre]v
unaethaxyehiasahylr 1@s@eprep dnldd-paidaz ¢ [4 Srelquinelinw el)dodecanamide.
di chl orgmst 1ane and saturated aqueous sodi um

car bonat®P %nhe organic | ayer was isol at ed,

C?ECFmAf"[?a% %gnéiﬁl@ﬁéthé@sddé@&%eﬁrﬁ%%ﬂ)% ©,an@16 o7 ExAApR 104nd Step
et hy -(5,6-

di fexfixamPlepktowyd used to amindtez ¥ tiBoxy} V-anethv ol 26(2prépyl-1H-

L ¥l b B SRl B4R b5 39 LcBh i
pum-UPBA (6018 g)3b Sfbv@de Rtrhdthoxy-N-methyl-12-(5-oxido-2-propyl-1H-

4- (5, 6-di net hyl -8-propyl -1//-imdazo[ 4, 5-c]tetrazol of |

, 5im]dgye[tei-elaginglin) ml%é@@n@szi.@gllgwe@byl@acm withas

sl ' [ A\t 5000 ¢ -
R TP 78, R S R T i
wag4Cmilg enproaide-(drarihor2ephopgld]l Brimsduao[d,5-ajguinbin11ey)-N-
overni ght, and di ssolved jn ter (250 ni.)..The. was
s Fenaihvdedecaamids bydroehjond %sean&%wbﬁ? saficGaer
recrystallizationof the hydrochloride salt from i1sopropanol, mp 156-158 °C.
MS (APCI) m/z = 468 (M+H)";
Anal. calced for Cy7H4NsO,+1.20 HCI: C, 63.41; H, 8.31; N, 13.69. Found C,
63.44; H, 8.24; N, 13.74.
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was filtered. The residue was triturated at ambi ent
tenperature with nethanol (1 L) and concentrated under

wo edaosd1pressure to afford 4-(5, 6-di met hyl - 8- peDPy1004/039512

10

15

20

25

177-i m dazo[ 4,5-c]tetrazolo[l,5- ]pyridin-7-yl)butyric
acid which was used wi thout any further purification.
Step 6: Five drops of NN N dj formam de (DVF) were
added to 4- (5, 6- Ekafiid Y]

di met hyt {32 pDogethyll3* - Mk thalz pl[,?l}d&xolm@t-yk)mobgﬂ 12-thethyl-
]pyr|d|n7yl)butyr|c amd%%G 22 13.8 mmol ) and

di chl or onet hane ( AZ5Ad§zo[ 6zl ?‘Fm -femiee (29.8 rnL,
341.3 mmol ) was added dromwse to the reaction

m xture. After 10 minutes,| tthe reaction mixture was
concentrated under reducred i %sure to afford 4-(5, 6-
u ,b-c]tetrazol o[ |, 5-

di met hyl - 8-propyl -1//-i

] pyridin-7-yl)butyryl . Step 7:

4- (5, 6-D et hyl - 8- prop ' o[ 4, 5-c]tetrazol of
- Jpyridin-7- yl)butyryl chl ot 38.39 g, 4 nmmol)

was triturated with chl orof orm ( nm.) and cooled to

0 C. 7V, 0D net hyl hydr oxyl am ne hydrochl oride (16.68 g,

171 nnnl} aﬁd triethylamne (47.7 niL, 342 mmol,

dropmﬁsé‘? ition) were sequentially added to the

reactiomn Hﬁﬁhﬁé&ﬁ’nﬂﬁﬂnéﬁéﬂef@@ 3fg°0 50 n%lh%s& 165!3&% (53.0 g, 0.54
reaction m xture was stirred for additional m nutes

af meal), andiil Srdiazabicysial uf fludeaienedPBEold anl binselbwesat e
S °'aH8w8c[‘ to sztlan% Oa%dom IE?:? tgr%r}{oxc 14 Haﬁge 1 ?Ilo oelt}?a(%’nggl 50 mL)
entrated unde

i ed over and co

r edta@ ﬂﬂ:nm’dﬁédi ahé tﬁdboaftfoﬁrvihs%sﬂéd @ith a 10% hydrochloric acid
(5, 6-di net hyl - qoopyl-l" |mdazo[450ee etrazol of

5olu}19@/ﬁ ¥Ry fyed axep pogssium KeiRend g wdii)iesss ddeas a

I t
yed!-s% R AT R B S gﬁn%ﬁ%rg%dearecﬂy
m xrtmeelemfstep(vﬁh@}tdunMIpyhﬁ&tmnopyl -1//-imdazo[ 4, 5-
c]tetrazol o ]pyridin-7-yl)-
L/-meth methylbutyramde (10.0 g, 27.7 mmol) and

tetrahydy er%@'dasell{tl%g%f 'T‘lel@(ttmgetgylsﬂl_ﬂ% I\X/Rﬁﬁhé £15.5'8.S128 mmol)

warmed to anbi ent tenperature and i ndi cat €d the
r eatdmbhram@hmwdéﬁrmlétvmsa:bol@d ig & dry icegsoprapandigfath, and

S0 O P D35 G b
I Niblyitiad dlé‘lﬁdfdnhéﬂﬁbne/éofultlﬁﬁl bf 4,4-dimethy1—5-n1tropentan-2-one (50 mL,
19.0 g, 119 mmol) from the previous step. After 30 minutes, the cooling bath
was removed and the solution was allowed to warm to room temperature. The
solution was filtered through a plug of potassium carbonate and concentrated
under reduced pressure to provide 2-(2,2-dimethyl-3-nitropropyl)-2-methyl-
[1,3]dioxolane (23.5 g) as a dark oil that was used directly in the next step
without further purification.
Step 3:
A Parr hydrogenation vessel was charged with 2-(2,2-dimethyl-3-
nitropropyl)-2-methyl-[1,3]dioxolane (23.1 g, 113 mmol), 5% platinum on
carbon catalyst (3.0 g) and ethanol (250 mL); placed on a Parr shaker; and the
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addi tion of methyl magnesiumiodide (3.6 nL, 27 mol)
was added at 23 hours after the initial addition and

w@bkdosmedit o react for one additi onal hour. AddPET/US2004/039512

10

15

20

25

30

N aqueous hydrogen chloride solution (35 nL) foll owed
to generate a yelloworange slurry and the m xture was

concentrated.under. reduced ure. The resi
i SXSET) BEESSHIZE0 &0 paﬁé%h@r grydmgfn %&@h%ﬂwgtfé? 4
sat iRt B réRHER Hﬁxﬁ%%l?ér@@f&&l@t@Eﬂlﬁ%oﬁl%r)age&fahﬁd

over sodi um sul fate and concent ed under reduced
pr esseentrated unddraedhc8d pfesgnroto provide 2,2-dimethyl-3-(2-methyl-

o S PR L SR T SRR e
IOU"nbfcﬂs@éﬂWﬁ’lﬁbut%Sr@lér%unﬁédtiBﬁenW phosphine (13.5 g, 51.5
mol ) was added to a m xture of 5-

(5 6- di |$é€tph‘yl-8 propyI-I//-lmdazo[4 5-c]tetrazolof |,

1 5P iR ebictaReRod deiindl Sl £ 3¢ Brarfipc IR l&’s??oreact

1345chﬂmurasmtr6a@nmaa:@ussrg tleapeniel), wadnmhylrm(zemeﬂiyal ly
i ncreased to 140 C over an additional 1.

Ad([ﬂ @]wlarr%yaﬁ&wlaaﬁa%ﬁﬁr $& 114 mmol and @@hmm (h&xd &
390 ﬁﬁﬂ@l?’ thhlb%] RAGHOTS HRSs lb bede 2 E\ﬁﬁ dfiEhy1.3-2-

dditiona e resulting da bro on vvas

a
c omeaehiyl{[d) adtcdari- 2t}é)ppcq1yb]t(6mtraq1dnaﬂmée®amatee(65@rg)es a
redu sure. ul tj resi due wa i ssolyve
R s BRES vl Curiy the st SEP Y SRt BhfieRon

(75 nL) g .added to create a slurry. The reaction was
stirred at 40 C for an hour, upon which the resulting
m xt ur e Thagendrakraethed desoribeshinrSiersd ofiFample éduasarsed to reduce

e lhed G eR-HREmR L AR PR 0 el R e

I aygmmqw@wsbed@m pravideiN 112 2adithe ey B 8- (2auEBRYS

sodi um bi carbonat e and 50% sodi um hydr oxi de sol uti ons

andil.8 Keoxplaadrabrinayllavwinelne A-digpine @ﬁ debisor dark pgghat was
rrL T di | f at
e ey 20k ek BT RGBS, U St fate

4 61 g GSfepss:brown solid nmateri aI The material was
recrystalllzed fro etQnifrile ield 2.53 f i
| <ol at ed hegeRFTlApcthod é"c?F’E‘P‘“djnmogrteR %ef I QIW*’(SPSQ‘gtog‘)YChZe

Wawgy bl cflfn%ﬁ)y ¥-(8¢ AhUAN- ﬁﬁg@gﬁﬁm&%@%@mmﬁh% A@Ediamine

or nence Chro
i N$8.0gn2nd n(mcblb;by ngactadn tvith hﬁmﬁﬂ)ﬂybm&hmethﬁar{& I6/@ Afwrmaolito

Py P AL OIS 9T S DS h 2T
imidazo[4,5-c]quinoline (5.80 g) as a solid after chromatography on silica gel
(elution with a solution of 7% methanol in dichloromethane that contained about
5 mL of ammonium hydroxide solution per liter of eluent).

Step 7:

The general method described in Steps 9 and 10 of Example 1 was used
to aminate 1-[2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-2-methyl-
1 H-imidazo[4,5-c]quinoline (5.80 g, 17.1 mmol) by reaction with m-CPBA (7.5
g) to provide 1-[2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl}-2-methyl-

5-oxido-1H-imidazo[4,5-c]quinoline followed by reaction with p-
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provide 0.81 g of
5-(4-am no-6, 7-di net hyl - 2-propyl -1//-i m dazo[ 4, 5-c] pyr

WO 2iosos13yt ) rent an- 2- one as an of f-whi t e powderPCPUS2004/039512
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148.5-149.5 C. H NVR (300 Mz, DVMSO-d ) d 5.58 (s,
2H), 4.16 (t, J = 8.1 Hz, 2H), 2.77 (t, J = 8.1 Hz,

g"l)fglu%rsu?éﬁl?’f()}_};l}:l cgl.ogigg%S 7 %Hé@ n%mo%?ar(cﬁamébwuumzhd%%)(ﬁe sc?h'faon
=7.(35MmL) 3-provisie( 1R )imndthylZBQ foiethy1-H), 3 }dioxobin-2- ykabwﬁyl] -2-

for

66. rﬂﬁh)'/_i,-_i\}-l-gmbdgtzé[ﬁ 5- ﬁ_g&l&lHEQ %n%%ge gﬁa égh&rown scL>Jh<§j after
4- [récr?&hlﬁ@at?dxﬂ?&ﬁ RRRIrE ¥ F dcetdritrilé ntbdzRb A aRd Gty {ﬁ? hoo-211

-1-ylITbutanoate NH, Step : A solution of ethoxyace
chl°étide (7.00 g, 57.1 mmol) in dichl oronet hane (10
de [ i se.to a stirred solution of ethyl
m%ﬁﬁ%dﬁ%ﬁgg?w gﬁyl am no) butyrate (prepared as
de%{dl katbdi fBr S} eRN,D,2C067. 5Pl B, N.15%2. Pohd: é567.68; H,
mml ) in di chloronethane (160" ) at room tenperature.
Af 17692, N,95@dur s, the reaction mxture was concentr at ed
under reduced pressure to afford a solid to which was
added et hanol (100 nmL) and triethylamne (17.4 m, 125

nmol ). The sol ution was I@ytanqﬂezpomten'perature for 5
days, then was heated at refl ux u

o i o e Db (et b i DBy BopThe
d tity | th 150
Y Sna vater (50 PRl e A0u b AU IAREL hane L 10

wth water (50 nlL) and satihat ed aqueous sodi um

bi carbonate (50 nlL), drie ssi um car bonat e,
filtered, and concentrat du educed pressure to
yield 15.4 g of ethyl
4-[ 2- (et hoxynet hyl ) -1//

dazg[/4, 5-c]quinolin-1-yl]bu
tanoate as a brown oil in the next step
wi t hout purification. Step 2: T irred solution of
et hyl 4-[2-(ethoxymethyl)-I//-imda&o[4, 5-
clquinolin-Il-yl]butanoate (15.4 g, 45.1 mmol) in

di chl or aggdshans weldfle Thihe a4 d&cﬁ:bé’@ﬁ)r EQ Bl1cPOPBA
(approximately 77% purity, 19.7 g, .9 mmol) in

porti onsteprhie react| on mxture vvas stl rred at room

hyar o dde st pSuR dediotd SRR ERRBLERATE et B

cyclize N*-[2,2-dimethyl-3- -(2-methyl-[1,3]dioxolan-2-yl)propyl]quinoline-3,4-

diamine (9.1 g, 28.9 mmol) by reaction with trimethyl orthobutyrate (4.4 g, 30
mmol) to provide 1-[2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-2-
propyl-1H-imidazo[4,5-c]quinoline (3.10 g) as a solid after chromatography on
silica gel (elution with a solution of 7% methanol in dichloromethane that
contained about 5 mL of ammonium hydroxide solution per liter of eluent).

Step 7:

The general method described in Steps 9 and 10 of Example 1 was used
to aminate 1-[2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-2-propyl-1H-
imidazo[4,5-c]quinoline (3.10 g, 8.44 mmol) by reaction with m-CPBA (3.70 g)
to provide 1-[2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-5-oxido-2-
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wo esssesiTed to a separatory funnel,

10

15

20

chl oride was added in portions to the m xture, which

was stirred for 1 hour then filtered. The filtrate was
sat ur at edPEIUSIOE039512
sodi um bi carbonate (50 nL) was added and the | ayers
wer e separated. The aqueous | ayer was extracted with

oML FRARALA & e foldDes 6 BARGT FHEPIoNERRy fony
75 chioyide @2.Bé g, méé mrpal) m&ammbnmnbbyth?ﬁde _m}lgm ego nélpjdo

r | € ro
P, T Lt 5 ety B4 ROt et 3igosty ot pregiy 7
fi |iﬁqﬁfa§6’[4,5-[g]@1ufniolihf4aér§in%§ oG R dedies St TG sta B iedrom

pressure and the solid was recrystallized from

et lnguaiué wattleanof, myr 186-b8%°C.t hen was di ssol ved in

di th 00 ). The solution was washed with
sag\%mgﬁdﬁ{ggg% “E)H%m bi carbonate (2 x 50 nlL), then
Ve P RERAUSACSH, NIBETC [ @ouss & 7051888 Yh 85 RouilieC d6903; H,
solid that was recrystallized from ethanol/water three
ti Peld; NThé.66r ystal s were dried in a vacuum oven at 70
C to provide ethyl 4-[4-an no-2-
(ethoxynethyl)-1//-imdazo[ 4, 5-c] quinolin-I-yl]butanoa
te as pale yell ow crystal Sxample2®s 131 C. M5 (APCl) m z
357 (M+ H); Anal calcd for CHNO: C 64.03; H,
6.79; N, 15-FhAnpperdgnethyl-H-imirazel4, Bclgoinofn-118)-49.
Exanpl e 35 4-[4- Am npy2- Hh - /f-imdazo
[4, -c]quinolin- -yl ]84%%5)@%@5%% hyl but anam de
NH, N Step : A solution ofNHyrinet hyl al um numin
toluene (2 M 35 nL, 70 mml) pas added to a stirred
suspensi on of iV, 0-dimethy yl ami ne
hydrochl ori de (6.81 g, 69~”mml ) in dichl oronet hane
(100 nL) at 0 C. The reon i Xture was stirred for
mnutes at 0 C, then at ™0om tenperature for mnutes
before cooling to 0O C again. A's Oi on of ethyl
4-[2- (et hoxynethyl)-1//-

i m dazo[ 4, 5-c] qui nolin-1-yl]butanoate (prepared as
descri bﬁ?} th® gt letid @@{Mﬁe 3f)1- zﬁ‘z-gin‘?é?ﬂlﬁfﬁ(ﬁ_iﬁql%ﬁ%
(50 nmL) was added. After m nutes, thereaction m xture
wa $1,3ldiodan-2-yDpeopyl ]+ 2omethyinl Henpdazat 45 -€]quitmdm-4vamine was

B e i B L S0 ol

imidazo[4,5-c]quinolin-1-yl)-4,4-dimethylpentan-2-one as a light brown solid

after recrystallization from aqueous acetonitrile, mp 223-225 °C.

MS (APCI) m/z 311 (M + H)";

Anal. calcd for CgH;,N4O: C, 69.65; H, 7.14; N, 18.05. Found: C, 69.64; H,
7.42; N, 18.04.
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and di chl oronet hane (150 nlL) was added. Methanol (10
nm.) foll owed by 10% aqueous hydrochloric acid (10 nlL)

woweos/oasded sl owly. To the mi xture was added SPCT/US2086039512

10

15

20

aqueous sodi um bi carbonate. The m xture was
transferred to a separatory funnel and the |ayers were
separated. The aqueous | a Hextracted with

di chl oronmet hane. The organic ['ayers were conbi ned,
washed w t h5g&tAmiabedpragyie s midado[4ys-biqamobintiagly,
dried over potassiumcarhonate, filtered, and
concentrated under rebtcBYHYPERIRZ-9 vield 13.9 g of
an oil that was used withqyy purification in the next
step. Step 2: The materi al fr mStep 1 (13.9 g) was
treated according to theNgeferal eonditions descri bed
in Step 2 of Exanple 34, | The &f ude product was
slurried in ethyl acet nd|filtered. The filtrate
was concentrated and p ' | ash chr omat ogr aphy
(silica gel, elution with a 7% et ganol in

di chl or onet hane sol uti on contai nifig 0. 4% concentr at ed
ammoni um hydr oxi de by volune) to afford an oil that

was trityrated wi.th et acetat e. lid, f.orned that
was | sl B me el VR AR B P dimeog- b

f r grBIEs AR ANRER1]-2LPRPYI-YALifi $azb RS, £ c Rfui lin QM gr e GFHs
in a vacuumoven at 70 C to provide 1.59 g of

4- hadehyzed with aqueoustyydeachipiric-acid to provide 5-(4-amino-2-propyl-1H-

[/ /)=4m - G i0gl,j n- . )
iR R R msttytpentensZone g sty bregypoid
Solaiftér reprys@8iziin FomMaubhB@ktonitdle3hg 1081180HC) ; Anal
calcd for CHNO: C,,61.44; H 6.78; N, 18.85.

Foddd(APCDEvz389 M+ H)'82; N, 18.68. Exanpl e 36

5- (&- A NQ-2- Br - ' [ 1o | )
V- el 76 oL G Th BT PR oS R PR o)
carftgmar, €6666. 23 g, 0.479 nol), triethylam ne (167 ni,
1.20 nol), and ethyl 5-am noval erate hydrochl oride
(104 g, 0.575 nol) were added to a m xture of

4-chl or o- 3- ni troqui nol i ne g 1 0.470 nol) in
chloroform (1 L). The reactx%l{éll e;rgn%xture was stirred at

room t Ethpk3-é4-ameock propyhd Hrimiddzofh Seiuanol (p2D§1)phopionats

added. The m xture was trﬁnsferred to a separatory
2

funnel and the
NN
| \>—ﬁ
Z N

po

°

Step 1:

The general method described in Step 1 of Example 1 was used to react
4-chloro-3-nitroquinoline (45.3 g, 217 mmol), f-alanine ethyl ester
hydrochloride (40.0 g, 240 mmol), and triethylamine (54.8 g, 542 mmol) in
dichloromethane for 15 hours to provide ethyl 3-(3-nitroquinolin-4-
ylamino)propionate (62.0 g) as a yellow solid.

Step 2:
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| ayers were separated. The organic |ayer was washed
W th saturated agqueous sodi um bi carbonate and bri ne,

waris@dsstrer nmagnesi um sul fate, filtered, and PCT/US2004/039512

concentrated under reduced pressure to afford 151 g of
et hyl 5-[(3- nltrqu|noIin- 4-yl)am no] pent anoate. Step

2: The g‘ﬁ@ gé qﬁétﬂ&?ﬁ%@ﬁﬁéd B@eﬂ V) oﬁi?ﬁn&e &fw Rt FreBuce

was use
5- eth3t m(anqlqunmihnmﬂlayﬁx)camupojnpenb anoadeethillFE(3g,

0.476 nol 31, of cru

5- ﬁ@@%@?&alﬁ ﬁlamrw)ﬁrowpa% @@?.&&ﬁ%/ 3 Herkiod! thafwassgd directly
USWtﬂe%ekﬁ@eﬂ‘@ﬁﬁoﬁtf&%%hﬁﬁéﬁnoﬂur' fication. Step 3:

The general nethod de Ibed in Step 3 of Exanple 6

was usedtapd:convert crude et hyl

gl[ gSmehno'g?ﬁrg %ﬂ%{f‘ @%sk%ﬁ%@‘%%ﬁ@%)ﬁ E%’}ﬁp e(lg was ugéd to
5- (:gz’cl%QnM 31 (B Landi#d fhddHn4- ?raﬁhﬂ@pwphdxﬁtd o) g 42.4 mmol) by
pentanoate, using trinmethyl orthobutyrate in |jeu

t r Feachon withtthoabet @ntl@bsm@te 4722 gsH- Tmreel) bf provide @rhyl 3-(2-
glfo s ‘ijze-l 1(13(1%2% gs. C?CE.I%I? {EEPM)pﬂoBloWe‘%'io (Sjgggs g‘d&rk"@lsthat was

o a so |on
5 Qgedadipyl) i ﬂkﬂbmsﬂ@z\o{tﬁmﬁfmimpmﬁcanmhyl) pent anoat e
(14.6 g,,,43.0 mml) in ethanol (100 nL). The reaction
m xt ur e SiRA stirred at roomt enper at ure over ni ght,
then theyebbanalmMAs: &&epue&ntmggrg &ﬁdmﬁft)@ffﬁéwgs used
The remai ni'ng aqueous sol ution s washed wt
di tharomatesttind 3e(2eprdpdeli Hishldzo[d, Spdiq@inelin-i-ylpiomonso(3s30 g,

o ShERb i shErR el THIER YE 6t B BnrOBRe SML BT S pRine 2
Ve bfopyRTALiRREkzofHY, 5-@11111%111;1- ﬁ?g%%%io‘ﬂﬁ@e%ﬂé@écﬁ‘by feabti @ with p-

and concentrated to vyi

5- (Cﬂufﬁm@ﬁidn-}’l ¢ghlotidg @a5z3cg 485§L mﬂl and|anymoniym)hydrexideciobution

St xal vl chi
300 Rl SPadle S ghtPa gl R a3 ShiRdiilt:
Pr 9Dptopldnatel d3lafl dEOWHit®sdlidofien @écky‘ktdlhzdtlbﬁ@mra jesugaici d

(5.21 g, 16.7 mmol) in dichloronethane (50 nL) at room
teﬁ%aﬁphmwﬁhbﬂééctl on was stirred for 1 hour, then

thgﬁ/ §_v§?ga/f+ ved under reduced pressure.

an was added to the residue,
f 0IAlrmlNedlcﬂiy'orN:]gﬂnwuﬁﬁtm)&GWdfbKWDa]ﬁ h216. Found C, 65.98; H,

6.96; N, 17.29.

Example 27
Ethyl 4-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butyrate
NH,

N
L

Z N
\\\(o

\
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hydrochl oride (3.26 g, 33.5 nmol) and
Af - ZV-di nmet hyl f ormam de(2 nlL). The reaction m xture

wo®se5i3iT ed at room t enperat ure overni ght, theCT/ve04/039512
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20

25

concentrated under reduced pressure. The residue was
diluted with di chI or orret hane and an ammoni um hydr oxi de

solutio The was., t fer ed se t or
f unnel &eH%rrq ﬁi Bb‘gtteﬁi iﬁﬁ%ﬁa%’faéﬁﬂ?? 2 waslised
| ayg hmiyse &Vﬁ?lhﬁ@z wobpl FHtlﬂﬁ@Jzﬁﬂl @G}qﬁmn&ogﬁb

Bm}'rate (8.20 g,
bi car bonate and brinée, dried over magnesi um su
f i 1256k mihol.aveilahdn Gemt Step 3 ¢f Enateplerld) bE ezhcporewih rneQPBA

N e ﬁt?i“sﬁ-%ﬁ@t@ ﬁ@lyﬁ'ge(?é’xb‘% ostpony}Hringigiazobta-cluinolin-1-
usg‘é?bﬁﬁyratﬁ foltowedisteadtidiivith AtolderREddhyPLhlofi (S wag 44.1

wi thout purification in the next step. Step

Thenmgh apd amrrfqn@m SY@SXEIG\%@UP? Eex0el htoguewida gthtyb4é4

no t e f
%l*& Qfsdl&gy}he rea clf g’% cﬁ_l 1 olﬂ?%&fafbk}@gatﬁgsﬂgﬂ vghl{% solid

s e mﬂeatdcngtanlimtlbmﬁefrmqmsomnahsmﬂmﬁn 64356 aGn eI Th e
%ggﬁgﬁgﬁﬁ alvashqd wi th saturated agqueous sodi um

énd3‘b1r &) ¢ri ed over magnesi um sul f at e,

‘;:r 'ljé{xgcﬂ &d1cdFBOCHANRE D, @l etodinfler I /146 ad. Ro&SPE! 66.68 18

5- (6487aMN,16-52- propyl -1i/-im dazo[ 4, 5-c]quinolin-l-yl)-

A-met hoxy- - nethyl pentanam de was purified by flash

chromat ography (silica gel, eluted with 10% net hanol

i n di chl oronet hane) to pr (E@an,kazgsol id. Acetone was

added to the solid and the mi xture was sonicated. The

sol i d Wyl pddiamieet2pyomylili-midazo[4A ] avinelin-hty)Bexagoptg

a vacuum oven to providgup- (4-am no-2-propyl-1//-

i m dazo[ 4, 5- c] qui nol i n-1}- )?I - f-net hoxy-

f - met hyl pent anani de asyb® M p 150-151 C. MsS

(APCl) mfz 370. 1( MtH M alcdfor CHNOHO C

64.51; H 7.40; N, 1§

18.81. Exanple 37

| - [ 4- Am no- 2- (et hoxynet hyl ) -1/ /~m dazo[ 4, 5-c] qui hol i n

-l-yl]butan-2-one NH, N Step : 0

The general method described in Steps 9 and 10 of Example 1 was used
to aminate ethyl 6-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)hexanoate (6.30 g,
17.8 mmol, available from Step 3 of Example 15) by reaction with m-CPBA
(13.1 g) to provide ethyl 6-(5-oxido-2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)hexanoate followed by reaction with p-toluenesulfonyl chloride (4.58 g, 24.0
mmol) and ammonium hydroxide solution (60 mL) to provide ethyl 6-(4-amino-
2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)hexanoate as a tan solid after
recrystallization from aqueous methanol, mp 112-113 °C.
MS (APCI) m/z = 369 (M+H)";
Anal. calcd for C;1HsN40,¢1.0 H,O: C, 67.77; H, 7.69; N, 15.05. Found C,
67.39; H, 7.73; N, 14.79.
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| - (Ami nomet hyl ) cycl opr opanol was prepared using the
met hod of |I. L. Lysenko and . G Kulinkovich, Russ. J.

w@e@s/08em , 37, pp. 1238-1243 (2001). A sol ut POnusfo04/039512

10
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25

4-chloro-3-nitroquinoline (7.28 g, 34.9 mmol) in

di chl oronet hane (30 nL) was added dropwise to a 0 C
stirred suspension of 1- (am nonethyl)cycl opropano
(36.7 mmol ) and triethylamne (6.30 n., 45.4 mmol) in
di chl oromet hane (120 nlL). Thamplx2Ure was stirred at
roomte rature for 3 days, .then was ncentrated .
under r 2@2%2&31 @@sqshsé).-mi@yﬂ-éﬁ-wé%@gfj@%%é apyine
water (150 nlL) and was stirmed for 3 hours. The solid
was isolated by filtration,] ashed with water (50 ni),
and dried in a vacuum ov to afford 8.99 g of
[ -{[(3-nitroquinolin-4- Qo] met hyl } cycl opr opano
as a yellow solid. Step m Xt ure of

| -{[(3-nitroquinolin-4- m no T} cycl opropano
(4.00 g, 15.4 mmol) and 5% pl atigum on carbon (400 ny)
in ethyl acetate (80 nL) and nethanol (8 nlL) was
hydrogenated on a Parr apparatus at 35 psi (2.4 x 5
Pa) of hygdrogen at roomtenperature for 3 hours. The
mxture W% filtered through CELITE filter agent,

whi ch wasTheiges@d! methbd d46¥6riBed hastep 4 oF Bxhmpreat @hLused iereact
filtrate was concentrated to an orange oil that was

us ed-dilerect-nijroguinphee @64 2,908 pnmel) cgigoacetpddaiydedictiyl acetal
fro p [ ' 1£hl o :

The (oot | B HERLF i letSfchBe @l 28 LATBHUINE dichtorBinbinane
chl dei Dehduts 6 proyidé 62,9-disdxyetigd)-(@ciedqudnalna samies29.7 g)
reaction m xtyre was stirred at 0 C for 1 hour, then

t he 2881Y6EAY S0BS renpved under reduced pressure. The

resi due wﬁ§1ﬂsed directly in the next step. Step 4:

The mat eri fromStep 3 was dissolved in ethanol (70

m.) and Zheigaoereloustheddesenmbéd/oirxp def Ex&mple,6 88k &ed to reduce

mol s, added he reactio xture was  heat at 60
TR oI s it WL ot ST V) R e

oV ergidtRdiyeth{GuiviBlifd 3 UeRaMRE€26.§ FPYES dMR GBI thARMAGRED directly
pressure "and to the resulting residue was added

di chi theawest $stemwithq@ futher pudifioationr (50 nL). The
Step 3:

The general method described in Step 3 of Example 15 was used to
cyclize N*-(2,2-diethoxyethyl)quinoline-3,4-diamine (26.5 g, 96.2 mmol) by
reaction with trimethyl orthobutyrate (15.9 g, 107 mmol) to provide 1-(2,2-
diethoxyethyl)-2-propyl-1H-imidazo[4,5-c]quinoline (25.4 g) as a dark oil that
was used directly in the next step without further purification.

Step 4:

The general method described in Steps 9 and 10 of Example 1 was used
to aminate 1-(2,2-diethoxyethyl)-2-propyl-1H-imidazo[4,5-c]quinoline (4.50 g,
13.7 mmol) by reaction with m-CPBA (6.0 g) to provide 1-(2,2-diethoxyethyl)-
5-oxido-2-propyl-1H-imidazo[4,5-c]quinoline followed by reaction with p-

toluenesulfonyl chloride (4.60 g, 24.1 mmol) and ammonium hydroxide solution
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m xture was adjusted to pH 7 with IM HO . The | ayers
were separated and the aqueous | ayer was extracted

waowdok/osizehl or onet hane (25 nlL). The organi ¢ | ayRPCHUSENE039512
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conbi ned, dried over magnesium sul fate, filtered, and
concentrated to afford 4.23 g of crude

- / e i 0 4.5 1yt nobi Dyley bl 1
put S B R g bigmo QR el H ARl 1a e uinotin
nra-gmineas ad dEfdvitice saolid @lftat feorystaflizatidr? from aqueous methanol, mp
(etggﬁ%{}g hyl)-1//-im dazo[ 4, 5-c] qui nolin-|-yl]butan-2

- orl 1796 g, 6.59 mmol ) in chloroform (30 nL) at room
t g (RPET)En/z MUy jron m xture was stirred for 1
hour, then was cooled to 0 C. Concentrated anmoni um

hy dyrakicdked (G0C p)sNabd: @ G60641éh Enl Nohg36cRbard Ae6q.62;38
g, 7702% ﬁg&%) were added. The m xture was stirred at O
c % I A8, , then was filtered. The filtrate was

di lutedwi th di chl oronet hane (50 nlL) and saturated
aqueous sodi um bi carbonate (50 nL). The | ayers were
separated and the aqueous Hxapele Hhs extracted with

Conbi nia- P U P Vb R Bipo > Pinlhg aming

concentrated to yield a bNewn solid. The solid was
purified by chromatography ZON

Hi gh- Per f ormance Fl ash Cnr aphy (HPFQC)

instrunment (avail able i , Inc,
Charlottesville, Virgi (silica gel, gradient
conprised of 80%
CHC13, 18% MeCH, and 2% cone. (CMA) in
chlorofornm to afford a tan solyd t was
recrystallized from chl orofor rrt)hexanes. The crystals
were isolated by filtration and dried in a vacuum oven
at 80 CStep afford 0.718 g of

| - [ 4-am_no- 2- (et hoxynethyl )-1//-

i m dazo[lhe serqrafunstBpd desclibhed iptem!l of Bxampls 1puasaispd pcreact

car o Pridgih e oy ST ol itk Mgty fibhopane
Fo2o g lGﬁﬁmbE_; anHitri&h¢lamind, (33.8.g/ 833 E)qmmtp) iraaliy}_lloromethane for
o 1Dg8s teaidtsdd deibeip R Bbapineln e B T ) as

f ollyeMbwgofi@r mul as (1-2a, I-4a, and 1-3a) whereinX R
, and are defined immediately belowin the table. In
this tabte,2:for each

The general method described in Step 2 of Example 6 was used to reduce

(3,3-diethoxypropyl)-(3-nitroquinolin-4-yl)amine to provide N*-(3,3-
diethoxypropyl)quinoline-3,4-diamine (20.7 g) as a dark oil that was used
directly in the next step without further purification.

Step 3:

The general method described in Step 3 of Example 15 was used to
cyclize N*-(3,3-diethoxypropyl)quinoline-3,4-diamine (20.7 g, 71.5 mmol) by
reaction with trimethyl orthobutyrate (13.2 g, 89.4 mmol) to provide 1-(3,3-
diethoxypropyl)-2-propyl-1H-imidazo[4,5-c]quinoline (22.3 g) as a dark oil that

was used directly in the next step without further purification.
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ring system each line represents one specific
conpound. NHJL X - |I-2a l-4a l-3aR X R -1 H

-CH - nethyl H-CH - ethyl H -CH -POFpsmpy039512
H-CH - isopropyl H-CH - cyclopropyl H-CH - "-butyl

H-CH- .yec-butyl H-CH - isobutyl H-CH - tert-butyl

H CH - poﬁntyl H-CH - cyclopentyl H-CH - n-hexyl
T exyl H-CH - phenyl H -CH - 4-chl orophenyl

- cyc

H

H CI:I | The4enérahhethop Hes&yibled-irrgtéibﬂ 9 and Yﬁe@ﬂ’E/}lant;ble ( @Hs used
~ethyl H-(CH) - H - o

-( &m%inatecyé%ﬁf%w%% p%ﬂrqpyl-q%zaﬁ@%ow pi(&%hne 4.50g,
seq3buhlon by teSdioh witd SOBPBX!(5.3 g) to provide 1-(3,3-diethoxypropyl)-

5-oxido-2-propyl-1H-imidazo[4,5-c]quinoline followed by reaction with p-

toluenesulfonyl chloride (4.89 g, 25.7 mmol) and ammonium hydroxide solution

(40 mL) to provide 1-(3,3-diethoxypropyl)-2-propyl-1H-imidazo[4,5-c]quinolin-

4-amine as grey needles after recrystallization from methanol, mp 148-150 °C.

MS (APCI) m/z = 357 (M+H)";

Anal. calcd for C,0H2sN4Os: C, 67.39; H, 7.92; N, 15.72. Found C, 67.24; H,

8.05; N, 15.70.

Example 31

1-[2,2-Dimethyl-3-(2-methyl[ 1,3]dioxolan-2-yl)propyl]-

1H-imidazo[4,5-c]quinolin-4-amine

NH

=4

&

Steps 1 — 5 were the same as described for Example 22.

Step 6:

The general method described in Step 6 of Example 22 was used to

cyclize N*-[2,2-dimethyl-3-(2-methyl-[ 1,3]dioxolan-2-yl)propyl]quinoline-3,4-

diamine (8.1 g, 25.7 mmol) by reaction with trimethyl orthoformate (3.3 g, 10

mmol) to provide 1-[2,2-dimethyl-3-(2-methyl[1,3]dioxolan-2-yl)propyl]-1H-

imidazo[4,5-c]quinoline (8.8 g) as an oil that was used directly in the next step

without further purification.
Step 7:
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2, 4-di chl orophenyl H-(CH) - nethyl H-(CH) - ethyl
H-(CH)B- "-propyl H-(CH) - isopropyl H - (CH ) -

cycl opr
e’y i asiirelreinbd pestiiped i supbs 4 1o oy SRy | s usea
W n@ ainydatd 1%, ﬂdlﬂuemypwmﬁﬁmml 3]hiox61@hl2)y1)propﬁpxﬂ H
%m h%clohex yl -(CHz) henyl H -( ¢%
4 dmidseeldrealgninpling @-&g 27 mipod) wea‘rt@ﬁmsﬁym- BAGLES &) to
)
oS T ey S Wometiaflorpan el s -

- ( Girzdaze[ 48R €lqhitiblihe followed by reaction with p-toluenesulfonyl chlonde
(9.1 g, 48 mmol) and ammonium hydroxide solution (100 mL) to provide 1-[2,2-
dimethyl-3-(2-methyl[ 1,3]dioxolan-2-y)propyl]-1H-imidazo[4,5-c]quinolin-4-
amine as a light brown solid after chromatography on silica gel (elution with a
solution of 7% methanol in dichloromethane that contained about 5 mL of
ammonium hydroxide solution per liter of eluent) and recrystallization from
aqueous methanol, mp 153-155 °C.

MS (APCI) m/z 341 M + H)";
Anal. caled for C19H24N4O;: C, 67.04; H, 7.11; N, 16.46. Found: C, 66.76; H,
7.39; N, 16.41.

Example 32
5-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)-4,4-dimethylpentan-2-one
NH,
P
Z N
0]

By the general method of Example 11, 1-[2,2-dimethyl-3-(2-methyl-
[1,3]dioxolan-2-yl)propyl]-1H-imidazo[4,5-c]quinolin-4-amine was hydrolyzed
with aqueous hydrochloric acid to provide 5-(4-amino-1H-imidazo[4,5-
c]quinolin-1-yl)-4,4-dimethylpentan-2-one as a light yellow solid after
recrystallization from aqueous methanol, mp 214-216 °C.

MS (APCI) m/z 297 (M + H)";
Anal. calcd for C;gH,,N4O: C, 68.89; H, 6.80; N, 18.90. Found: C, 68.91; H,
6.85; N, 19.12.
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4-chl orophenyl H -(CHz) - 2,4-dichlorophenyl H -(CHz)
- methyl H-(CHz) - ethyl H-(CHz) - n- propyl H - (CHz)

ok Y secobutyl 1o (@R opuyi 1 - (o) -
- sec-buty SO uty -
ters-(zbmho bl 7= &1%21}_\/1-2 ngnm imidazd[ 41820 f)ynd—iMCﬂ y&p%mtayltz one

H-(CHz ) - " hexyl - cyclohexy
phenyl -(CHz) - 4- chlor enyl -(CHz) -
2,4-dich|oropheny| H -( -Nnet H-(CHz) - ethyl
H-(CHz) - "-propyl H-( opropyl H -(CHz) -
cycl opr opyl
0
Step 1:

2,4-Dichloro-5,6-dimethyl-3-nitropyridine (135.0 g, 0.488 mol) and ethyl
4-aminobutyrate hydrochloride (114.0 g, 0.683 mol) were triturated in N,N-
dimethylformamide (675 mL) (DMF) at 0 °C. Triethylamine (272.6 mL, 1.95
mol) was added to generate a brown slurry. After 15 minutes, the reaction
mixture was allowed to warm to ambient temperature and the reaction was
stirred overnight. Analysis by 'H NMR indicated the reaction was incomplete.
An additional amount of triethylamine (102.2 mL, 0.73 mol) and ethyl 4-
aminobutyrate hydrochloride (35.28 g, 0.159 mol) in DMF (200 mL) were added
to the reaction mixture and allowed to stir over an additional 24 hours. Half of
the reaction mixture was added to separate flasks and deionized water (3 L) was
added to each flask and were stirred for 1 hour. The resulting precipitate in each
flask was harvested by filtration and dried under reduced pressure. The crude
product was recrystallized from ethyl acetate and filtered to yield 86.20 g of
ethyl 4-[(2-chloro-5,6-dimethyl-3-nitropyridin-4-yl)amino]butyrate as a yellow
granular solid.

Step 2:

Ethyl 4-[(2-chloro-5,6-dimethyl-3-nitropyridin-4-yl)amino]butyrate (86.2
g, 0.276 mol), sodium azide (35.49 g, 0.552 mol), and cerium chloride
heptahydrate(50.86 g, 0.138 mol) were triturated in a 9:1 mixture of
acetonitrile:-water (1012 mL). The reaction mixture was stirred and heated to
reflux for 18 hours. The reaction was filtered and the yellow filtrate was
concentrated under reduced pressure to yield 90.94 g of crude product. The
material was triturated at 95 °C with 360 mL ethyl acetate and filtered. The

filtrate produced pale yellow crystals at ambient temperature to afford 64.3 g of
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cycl ohexyl H -(CHa) - phenyl H -(CH V 4-chl orophenyl H
(CH V 2, 4-di chl orophenyl H - CH C(CH) - rrethyl H-CH

CEIXT}%é); 56%3}/1@&%50 E%E% e ]0?) FWY%7 C&%C%H a)te asa

n- Buliwl séli¢.CH C(CHs) - sec-butyl H -CH C(CH) -
isobutyl H-CHC(CH) - tert-butyl H-CH C(CH ) -
vv-pentyIStGIH3CH C(CH) - cyclopentyl H-CH C(CH) -

L
2, 41amtol]nntonbeienl3 d10-108 iglthag mGkdd-witiehdeydnitrile G- )YEHndH

z;Hgaialyglsépmlladgr_'n g(l gl_r'bc))n \9;5 addedp ThgzJ ¥1|11xtﬂre vggls I%aced o)n a
hydrogenator for 72 hours and filtered through a layer of CELITE filter aid. The
filtrate was concentrated under reduced pressure to yield 58.2 g of ethyl 4-[(8-
amino-5,6-dimethyltetrazolo[1,5-a]pyridin-7-yl)amino]butyrate.

Step4:

Pyridinium chloride (8.57 g, 74 mmol) and ortho-n-butyric acid trimethyl
ester (34.6 mL, 217 mmol) were sequentially added to ethyl 4-[(8-amino-5,6-
dimethyltetrazolo[1,5-a]pyridin-7-yl)amino]butyrate (58.2 g, 198 mmol)
triturated in toluene (1165 mL) and heated to reflux for 0.5 hours. The reaction
mixture was concentrated under reduced pressure and partitioned between
dichloromethane and saturated aqueous sodium carbonate. The organic layer
was isolated, concentrated under reduced pressure, and 52.99 g of ethyl 4-(5,6-
dimethyl-8-propyl-1H-imidazo[4,5-c]tetrazolo[ 1,5-a]pyridin-7-yl)butyrate solid
was recrystallized from ethyl acetate and used without additional purification.

Step 5:

Ethyl 4-(5,6-dimethyl-8-propyl-1H-imidazo[4,5-c]tetrazolo[1,5-
alpyridin-7-yl)butyrate (52.99 g, 0.153 mol) was slurried in ethanol (550 mL)
and treated with a 50% sodium hydroxide solution for 0.5 hours. The reaction
was concentrated under reduced pressure, maintained overnight, and dissolved in
water (250 mL). The pH was adjusted to 5 and the resulting white precipitate
was filtered. The residue was triturated at ambient temperature with methanol (1
L) and concentrated under reduced pressure to afford 4-(5,6-dimethyl-8-propyl-
1 H-imidazo[4,5-c]tetrazolo[ 1,5-a]pyridin-7-yl)butyric acid which was used
without any further purification.

Step 6:

Five drops of N, N- dimethylformamide (DMF) were added to 4-(5,6-
dimethyl-8-propyl-1H-imidazo[4,5-c]tetrazolo[ 1,5-a]pyridin-7-yl)butyric acid
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n-pentyl H-CH C(CH ) CH - cyclopentyl H-CH C(CH)

CH - n-hexyl H-CH C(CH) CH - cyclohexyl H-CH C(CH)
o GoF e S gk elimemaane L mEy BRI dhlomda cpye

- ( %)34%0%\9%' adied &@Hw)se%e rehdtioRRRWre. HAftéxCi'd) ﬁnnutes

-"i sopr opy! - (CHz - cyclopropyl H -(CH

- 'thmgtionmmvx)mnceng@tgd bodeyredyced m:qss)urqxq-afford 4- (5 6-

S 2‘?}% Vﬁ%pg?péh)l%d%—‘flamﬁ{/éfﬁﬁg%ﬁ q'fl 1§|( ?H@ﬁgcﬂ)butyryl

t&g}bylldeH (CH)OCH - cycl ohexyl H-(CH )OCH - phenyl
-(CH)CCH - 4-chl orophenyl H-(CH )OCH -

2 4- di crﬂt@rbphenyl H-(CH)OCH nethyl H -(CH )OCH -
et hyl 4 ((5%%1 8 Brd?) ?@XII imidazo[4,5-c]tetrazolo[1,5-a]pyridin-7-

yl)butyryl chloride (38.39 g, 114 mmol) was triturated with chloroform (768
mL) and cooled to 0 °C. N,O-Dimethylhydroxylamine hydrochloride (16.68 g,
171 mmol) and triethylamine (47.7 mL, 342 mmol, dropwise addition) were
sequentially added to the reaction mixture and stirred for 0.5 hours. The reaction
mixture was stirred for 10 additional minutes after addition of saturated aqueous
sodium bicarbonate solution (400 mL). The organic phase was isolated, dried
over sodium sulfate, and concentrated under reduced pressure to afford 40.01 g
of 4-(5,6-dimethyl-8-propyl-1H-imidazo[4,5-c]tetrazolo[1,5-a]pyridin-7-y1)-N-
methoxy-N-methylbutyramide as a yellow oil.

Step 8:

Methylmagnesium iodide (5.5 mL, 41.5 mmol) was added slowly
dropwise to a triturated mixture of 4-(5,6-dimethyl-8-propyl-1H-imidazo[4,5-
c]tetrazolo[1,5-a]pyridin-7-yl)-N-methoxy-N-methylbutyramide (10.0 g, 27.7
mmol) and tetrahydrofuran (125 mL) at 0 °C. The reaction was warmed to
ambient temperature and 'H NMR indicated the reaction was incomplete after
stirring overnight. An additional amount of methyl magnesium iodide (5.5 mL,
41.5 mmol) was added at 18 and 21.75 hours after the initial addition. A final
addition of methyl magnesium iodide (3.6 mL, 27 mmol) was added at 23 hours
after the initial addition and allowed to react for one additional hour. Addition
of 1N aqueous hydrogen chloride solution (35 mL) followed to generate a
yellow-orange slurry and the mixture was concentrated under reduced pressure.
The residue was dissolved in dichloromethane (200 mL), washed with saturated
aqueous sodium bicarbonate (100 mL), dried over sodium sulfate and

concentrated under reduced pressure to afford 8.15 g of 5-(5,6-dimethyl-8-
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"-pentyl H-(CH)OCH - cyclopentyl H-(CH )OCH -
"-hexyl H-(CH )OCH - cycl ohexyl H-(CH )OCH - phenyl

;I , ;{’g‘%—% %{r;h EZ%;L ?lcﬂ%&#@ﬂ}f épﬁ?ﬁ&@?ﬁy%&?ﬂ&qopmﬁ_hout any

et ffyﬂther@hlnﬁbhtrcﬁH n- propyl -CH ()—I -CH - isopropyl -CH
OH -CH - cyclopropyl -CHOH-CH- "-butyl -CH OH -CH -
sec- but)ﬁ eL¥H OH - isobutyl -CH OH -CH -

f:;(r:lt oggmﬂ he%ﬂ%glhﬁg_lB B %pﬁfe]'f)( %molgﬁa%de%}) a mixture of 5-

cy ¢b ohbmygthyl-Chirapyl- lmmldpduim,)ﬂc te@hzaDb] 155k pyridin-7-yl)pentan-2-

4 o ?§ ?9 ﬁ'eiﬁ%/ anCH) O_cli 1 %lchloro‘gendzler(l:g %1%5 %%?1%%6&9&%%3
°C for 13.5 hours. The reaction temperature was incrementally increased to 140
°C over an additional 1.5 hours. Additional triphenylphosphine (3.39 g, 12.9
mmol) was then added and the reaction was heated for one additional hour. The
resulting dark brown solution was cooled to ambient temperature and
concentrated under reduced pressure. The resulting residue was dissolved in
methanol (150 mL) and 1 N aqueous hydrochloric acid (75 mL) was added to
create a slurry. The reaction was stirred at 40 °C for an hour, upon which the
resulting mixture was filtered, concentrated under reduced pressure, dissolved in
dichloromethane (100 mL) and washed with 1 N aqueous hydrochloric acid.
The aqueous layer was adjusted to pH 14 with saturated aqueous sodium
bicarbonate and 50% sodium hydroxide solutions and the product was extracted
into chloroform (250 mL). The organic layer was dried with sodium sulfate and
concentrated under reduced pressure to produce 4.61 g of a brown solid material.
The material was recrystallized from acetonitrile to yield 2.53 g of isolated
material. A portion of the material (1.22 g) was purified by column
chromatography on a BIOTAGE HORIZON High-Performance Flash
Chromatography instrument (eluting with chloroform/methanol/ammonium
hydroxide (80/18/2):chloroform ranging in ratios from 0:100 to 40:60) to
provide 0.81 g of 5-(4-amino-6,7-dimethyl-2-propyl-1H-imidazo[4,5-c]pyridin-
1-yl)pentan-2-one as an off-white powder, mp 148.5-149.5 °C. "H NMR (300
MHz, DMSO-dg) 6 5.58 (s, 2H), 4.16 (t, J = 8.1 Hz, 2H), 2.77 (t, /= 8.1 Hz,
2H), 2.58 (t, J= 6.9 Hz, 2H), 2.37 (s, 3H), 2.30 (s, 3H), 2.10 (s, 3H), 1.80 (m, J
=17.5 Hz, 4H), 1.00 (t,.J = 7.5 Hz, 3H; MS (APCI) m/z 289 (M + H)"; Anal.
caled for CyoHy6NgO4: C, 66.64; H, 8.39; N, 19.43. Found: C, 66.40; H, 8.63; N,
1944,
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-(CHz) - "-hexyl -CH OH - 68%) B ycI ohexyl -CH OH
-(CHz) - phenyl -CH OH -( pe %L chl orophenyl -CH CH
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OH-(CH) - ethyl CH(]—||_F ) - -propyl -CH CH
-(CHz) - isopropyl -CH 2( CHz) gycl opropyl -CH OH
-(CHz) - n-butyl -CH O, E utyl -CH OH - (CHz)
~putyl -CH OH -(CH ) -

- isobutyl -CH COH -(CHz
"-pentyl -CH OH -(CHz ycNopentyI CH(]—I-(CHZ) -

M hexyl -CH OH -(CHz) ycl o yl -CH OH -(CHz) -
phenyl -CH OH - (CHz) -chloro | -CH OH -(CHz) -
2, 4-di chl or ophenyl o/
Step 1:
5 A solution of ethoxyacetyl chloride (7.00 g, 57.1 mmol) in

dichloromethane (10 rﬁL) was added dropwise to a stirred solution of ethyl 4-(3-
aminoquinolin-4-ylamino)butyrate (prepared as described in Steps 1-2 of
Example 17, 12.5 g, 45.7 mmol) in dichloromethane (100 mL) at room
temperature. After 1.5 hours, the reaction mixture was concentrated under
10 reduced pressure to afford a solid to which was added ethanol (100 mL) and
triethylamine (17.4 mL, 125 mmol). The solution was left at room temperature
for 5 days, then was heated at reflux for 2 hours. The solution was concentrated
under reduced pressure. The residue was partitioned between dichloromethane
(150 mL) and water (50 mL). The organic layer was washed with water (50 mL)
15 and saturated aqueous sodium bicarbonate (50 mL), dried over potassium
carbonate, filtered, and concentrated under reduced pressure to yield 15.4 g of
ethyl 4-[2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butanoate as a brown
oil that was used in the next step without purification.

Step 2:
20 To a stirred solution of ethyl 4-[2-(ethoxymethyl)-1H-imidazo[4,5-
c]quinolin-1-yl]butanoate (15.4 g, 45.1 mmol) in dichloromethane (150 mL) at 0
°C was added mCPBA (approximately 77% purity, 19.7 g, 87.9 mmol) in
portions. The reaction mixture was stirred at room temperature for 1.5 hours,
then concentrated ammonium hydroxide (50 mL) was added. p-Toluenesulfonyl
25 chloride was added in portions to the mixture, which was stirred for 1 hour then
filtered. The filtrate was transferred to a separatory funnel, saturated aqueous
sodium bicarbonate (50 mL) was added and the layers were separated. The

aqueous layer was extracted with dichloromethane (2 x 50 mL). The organic
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to yield a solid that was recrystallized from ethanol/water three times. The
crystals were dried in a vacuum oven at 70 °C to provide ethyl 4-[4-amino-2-
(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butanoate as pale yellow
crystals, mp 129-131 °C.

MS (APCI) m/z 357 M + HY);

Anal. caled for C1gH24N4O5: C, 64.03; H, 6.79; N, 15.72. Found: C, 63.76; H,
6.89; N, 15.49.

Example 35
4-[4-Amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]-N-methoxy-N-
methylbutanamide

NH, N O_/
N™ X

| Dt

Z N

e
N-o

Step 1:

A solution of trimethylaluminum in toluene (2 M, 35 mL, 70 mmol) was
added to a stirred suspension of N, O-dimethylhydroxylamine hydrochloride
(6.81 g, 69.9 mmol) in dichloromethane (100 mL) at 0 °C. The reaction mixture
was stirred for 15 minutes at °0 C, then at room temperature for 15 minutes
before cooling to °0 C again. A solution of ethyl 4-[2-(ethoxymethyl)-1H-

imidazo[4,5-c]quinolin-1-yl]butanoate (prepared as described in Step 1 of
Example 34) in dichloromethane (50 mL) was added. After 15 minutes, the
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with saturated aqueous sodium bicarbonate, dried over potassium carbonate,
filtered, and concentrated under reduced pressure to yield 13.9 g of an oil that
was used without purification in the next step.

Step 2:

The material from Step 1 (13.9 g) was treated according to the general
conditions described in Step 2 of Example 34. The crude product was slurried in
ethyl acetate and filtered. The filtrate was concentrated and purified by flash
chromatography (silica gel, elution with a 7% methanol in dichloromethane
solution containing 0.4% concentrated ammonium hydroxide by volume) to
afford an oil that was triturated with ethyl acetate. A solid formed that was
isolated by filtration and recrystallized twice from methanol/water. The crystals
were dried overnight in a vacuum oven at 70 °C to provide 1.59 g of 4-[4-émino-
2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-y1]-N-methoxy-N-
methylbutanamide as a pale yellow solid, mp 163-165 °C.

MS (APCI) m/z 372 (M + HY);
Anal. caled for C9H2sNsO;5: C, 61.44; H, 6.78; N, 18.85. Found: C, 61.48; H,
6.82; N, 18.68.
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Step 1:

Pota\ssium carbonate (66.23 g, 0.479 mol), triethylamine (167 mL, 1.20
mol), and ethyl 5-aminovalerate hydrochloride (104 g, 0.575 mol) were added to
a mixture of 4-chloro-3-nitroquinoline (100 g, 0.470 mol) in chloroform (1 L).
The reaction mixture was stirred at room temperature for 4 hours, then water
(200 mL) was added. The mixture was transferred to a separatory funnel and the

| layers were separated. The organic layer was washed with saturated aqueous
sodium bicarbonate and brine, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure to afford 151 g of ethyl 5-[(3-nitroquinolin-
4-yl)amino]pentanoate.

Step 2:

The general method described in Step 2 of Example 6 was used to reduce
ethyl 5-[(3-nitroquinolin-4-yl)amino]pentanoate (151 g, 0.476 mol) to 131.5 g of
crude ethyl 5-[(3-aminoquinolin-4-yl)amino]pentanoate, which was used in the
next step without purification.

Step 3:

The general method described in Step 3 of Example 6 was used to
convert crude ethyl 5-[(3-aminoquinolin-4-yl)amino]pentanoate (26.3 g, 91.5
mmol) into 28 g of crude ethyl 5-(2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)pentanoate, using trimethyl orthobutyrate in lieu of triethyl orthoacetate.
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OH-(CH)OCH - ethyl -CHOH-(CH)OCH - "-propyl -CH
OH -(CHz) OCHz- isopropyl -CH OH -(CH ) OCHz-
cycloprq,]qé/ -CHOH-(CH)OCH - n-butyl -CH OH -(CHz)
OCH - butyl -CH OH -(CH )CCH - isobutyl -CH OH
-(CH) %lsolutﬁ@{ of dm;dhmh hydzbkidel(2.2Th| Smhimoly\&rpeﬁtb%dloe iﬁﬂ)
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opheny
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e sEY PreSCE L Eh fommainiBRpieoLTTIiioy Yor WA N - o
C'dlchl&bﬂl%ﬂltaﬁé anddj e to 1Y § MARETTIYY hqueous hydrochloric acid. The

aqueous layer was extracted with dichloromethane (2 x). The later organic
layers were combined, dried over magnesium sulfate, filtered, and concentrated
to yield 11.5 g of 5-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)pentanoic acid as
yellow solid.

Step 5

Oxalyl chloride (2.62 mL, 30.1 mmol) was added to a solution of 5-(2-
propyl-1H-imidazo[4,5-c]quinolin-1-yl)pentanoic acid (5.21 g, 16.7 mmol) in
dichloromethane (50 mL) at room temperature. The reaction was stirred for 1
hour, then the volatiles were removed under reduced pressure. Dichloromethane
(50 mL) was added to the residue, followed by N, O-dimethylthydroxylamine
hydrochloride (3.26 g, 33.5 mmol) and N, N-dimethylformamide (2 mL). The
reaction mixture was stirred at room temperature overnight, then was
concentrated under reduced pressure. The residue was diluted with
dichloromethane and an ammonium hydroxide solution. The mixture was
transferred to a separatory funnel and the layers were separated. The organic
layer was washed with saturated aqueous sodium bicarbonate and brine, dried
over magnesium sulfate, filtered, and concentrated under reduced pressure to
afford 5.5 g of crude N-methoxy-N-methyl-5-(2-propyl-1H-imidazo[4,5-
c]quinolin-1-yl)pentanamide as a brown oil that was used without purification in
the next step.

Step 6:

The material from Step 5 was treated according to a modification of the
procedure described in Step 2 of Example 34. The reaction mixture was worked
up by separating the layers using a separatory funnel. The organic layer was

washed with saturated aqueous sodium bicarbonate and brine, dried over
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CY Gl @paniingi2-prGbly - [ A} dazo s hepuinotiH-y1§-Bkmthoxy-N-

cycl ohexyl -CH -(CH ) .- phenyl -CH -(CH), - .. .
4- SpatRYIBEHampIde was ple@fdf by. flash chrmpategrapiheisilica gebelutedyith
)+ 109BEBansI Gl di %Qg'é)

| 7T fonl ihiahpmal) W prg R Sl st B Bl to e
- ( Gblid and thelmikire walksonicattd) Fhessolid nuab yolatéd-by {ilbHtipn and

! S%tr)iléa %{ 80 %'iﬁ é \C/:zli_clzuz.lm_o&erelrt(t) i)g)%c}/el 5-(4-amino-2-propyl-1H-
imidazo[4,5-c]quinolin-1-yl)-N-methoxy-N-methylpentanamide as beige

needles, mp 150-151 °C.

MS (APCI) m/z 370.1(M+H");

Anal. calcd for C;0H7N50,00.15 H,O: C, 64.51; H, 7.40; N, 18.81. Found: C,

64.16; H, 7.40; N, 18.81.

Example 37
1-[4-Amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butan-2-one

Step 1:

1-(Aminomethyl)cyclopropanol was prepared using the method of I. L.
Lysenko and O. G. Kulinkovich, Russ. J. Org. Chem., 37, pp. 1238-1243 (2001).
A solution of 4-chloro-3-nitroquinoline (7.28 g, 34.9 mmol) in dichloromethane
(30 mL) was added dropwise to a 0 °C stirred suspension of 1-
(aminomethyl)cyclopropanol (36.7 mmol) and triethylamine (6.30 mL, 45.4
mmol) in dichloromethane (120 mL). The mixture was stirred at room
temperature for 3 days, then was concentrated under reduced pressure. The
residue was suspended in water (150 mL) and was stirred for 3 hours. The solid
was isolated by filtration, washed with water (50 mL), and dried in a vacuum
oven at 75 °C to afford 8.99 g of 1-{[(3-nitroquinolin-4-

yl)amino]methyl} cyclopropanol as a yellow solid.
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2, 4-di chl orophenyl -CH -(CH ) - nethyl -CH -(CHz) -

ethyl -CH -(CH) - "-propyl -CH -(CHz) - isopropyl -CH
- (CHI) -thy%Hopropyl -CH -(CHz) - "-butyl -CH -(CHz) -
sec-but)ﬁ (CHz) - isobutyl -CH -(CHz) -

ter It b UtAty }nlxtﬁ}d of (1 3- nrtroquﬁﬁﬁﬁ M:-yl)aﬁﬂnoﬁﬂé‘di}gl} cyclopropanol
CycCl open - "-hex
czé‘ﬂ 8 éxﬁ/ 4 n@pl) e@ﬁ% platigrehgn carbsw (408ypg) 10 ethyl acetate (80

oina%neg{}#y (%’) _(vggﬁl%lro g&él?&i%% C{‘i&@i} _8}%%?@5& at 3(.‘7;'_15S1 (2.4x

n- AOdPY) of h@&fogéﬂaer))om teBmppranpy for 3%urs( (Fe)mixture was filtered
cycl opro n- butyl -

seéhrBHSI]/E]\éLa:F fi tgg.&g)e % whgg]b\ms)ﬂmsed w1th IQ)%ethanol/ethyl acetate.

The filtrate was concentrated to an orange oil that was used directly in the next
step.

Step 3:

The material from Step 2 was dissolved in dichloromethane (70 mL).
The solution was cooled to 0 °C and ethoxyacetyl chloride (1.7 mL, 16.9 mmol)
was added dropwise. The reaction mixture was stirred at 0 °C for 1 hour, then
the solvent was removed under reduced pressure. The residue was used directly
in the next step.

Step 4:

The material from Step 3 was dissolved in ethanol (70 mL) and 2 M
aqueous sodium hydroxide (15 mL, 30.8 mmol) was added. The reaction
mixture was heated at 60 °C for 1 hour, then was stirred at room temperature
overnight. The volatiles were removed under reduced pressure and to the
resulting residue was added dichloromethane (70 mL) and water (50 mL). The
mixture was adjusted to pH 7 with 1 M HC1. The layers were separated and the
aqueous layer was extracted with dichloromethane (25 mL). The organic layers
were combined, dried over magnesium sulfate, filtered, and concentrated to
afford 4.23 g of crude 1-[2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-
yl]butan-2-one a tan solid.

Step 5:

mCPBA (2.11 g, 8.57 mmol) was added to a solution of 1-[2-
(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butan-2-one (1.96 g, 6.59
mmol) in chloroform (30 mL) at room temperature. The reaction mixture was
stirred for 1 hour, then was cooled to 0 °C. Concentrated ammonium hydroxide
(10 mL) and p-toluenesulfonyl chloride (1.38 g, 7.25 mmol) were added. The

mixture was stirred at 0 °C for 1 hour, then was filtered. The filtrate was diluted
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w@eywbossxyl -CH -(CHz) - phenyl -CH -(CHz) - PCT/US2004/039512

4-chl orophenyl -CH -(CHz) - 2,4-dichlorophenyl -CH

-(CHz) - nethyl -CH -(CHz) - ethyl -CH -(CHz) -

n- . . - - - 1l - A
oy B{%g?%%@%%%@ 209 E%g%/aitﬁd' aﬁgﬁo&%giﬁzﬂjsn bicarbonate (50
S eckp L[fhel layﬂ-hve(e@eparated iand lhet agueoGHayef @tz extracted with

é{ Q;vg %i‘ﬁhaan rggilz"{he of, nggi%}[ersdzpre (:é%'z r?ed dried over

Cy%@%&‘iiﬂn suftite; ﬁl@i’éd andfébﬁ&‘ﬁ{ral’e@‘fb fefd¥drown solid. The solid
4- chl'or ophenyl - - 4-di c%l or ophenyl -CH -CH

5 ( @Hs)punﬁnébhyhrontaitogr@hy@&ﬁpmz@wmh Reirformpnag(Kiash)
oy GHBBPREP R et (Bb R om Bitds it o ) .
se@Hadbitésville, Virginia, USA) (silica gel, gradient elution with 0-35% of a
solution comprised of 80% CHCI3, 18% MeOH, and 2% conc. NH,OH (CMA)
in chloroform) to afford a tan solid that was recrystallized from
10 chloroform/hexanes. The crystals were isolated by filtration and dried in a
vacuum oven at 80 °C to afford 0.718 g of 1-[4-amino-2-(ethoxymethyl)-1H-
imidazo[4,5-c]quinolin-1-yl]butan-2-one as pale pink needles, mp 187-188 °C.
MS (APCD m/z 313 M + H);
Anal. calcd for C17HyoN4O5: C, 65.37; H, 6.45; N, 17.94. Found: C, 65.22; H,
15 6.19; N, 17.71.

Exemplary Compounds
Certain exemplary compounds, including some of those described above
20 in the Examples, have the following Formulas (I-2a, I-4a, and I-3a) wherein X,
R;, and Ry.; are defined immediately below in the table. In this table, for each

ring system, each line represents one specific compound.

NH, NH, NH,
N N NN
| P \>_R2 I >R | \>_R2
N Z~N Z N
| | |
X 0 X_ o X\T¢O
Ry.1 Ry Ru1
25 I-2a I-4a I-3a
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H -(CH)s- cyclopropyl
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H -(CHz)s- sec-butyl

H -(CH,)s- isobutyl

H -(CH;)¢- tert-butyl

H -(CHy)s- n-pentyl

128



-CH CH -CH - cyclopropyl -CHCH -CH - n-butyl -CH CH
-CH - sec-butyl -CH CH -CH - isobutyl -CH CH -CH -

wa eoosobstyl -CH CH -CH - "-pentyl -CH CH - CH -PCT/US2004/039512
cycl opentyl -CH CH -CH - Mhexyl -CH CH -CH -
cycl ohexyl -CH CH -CH - phenyl -CH CH -CH -

S R ) el T A
MLEt opyt - CH oH - (or Y (CHadan oot Ty GiahShhy ' |
C apropyl -CH CH -( '21'-69\H2)6'n hut vl - CH ?ﬂqlo)lﬁmﬂ -
sed butyl - CH CH - (CH| Y@Ha)sobut yi - CH QrphepgH ) .
teH - butyl -CH CH - (CHACH,)A- pentyl - CH Cbhlo(c@ﬂipnyl-
cy¢ opentyl -CH CH - (CHCH))e-" - hexyl - CH T didh{didphenyl
CY ohexyl CH CH. _-(._hLQI,izc(@fpg yl - CH Hnet(hg—lz -
& T OTOpTemyT ~ O CR = A&, #~ 01 T [OGRRITeTy T =T

H}\b:lf“)l — NEetNnyr— -Cﬁlzcmz)' c”'y'n-br“égyi"” =—(€H)
- rereny -CH,C(CH3),- isopropyl

H -CH,C(CHj;),- cyclopropyl

H -CH,C(CHj3),- n-butyl

H -CH,C(CHs;),- sec-butyl

H -CH,C(CHs),- isobutyl

H -CH,C(CH;),- tert-butyl

H -CH,C(CHsj),- n-pentyl

H -CH,C(CHs),- cyclopentyl

H -CH,C(CH;),- n-hexyl

H -CH,C(CHj3),- cyclohexyl

H -CH,C(CHj3),- phenyl

H -CH,C(CHj),- 4-chlorophenyl

H -CH,C(CHj3),- 2,4-dichlorophenyl

H -CHzC(CH})zCHz- methyl

H -CHzC(CH3)2CH2- ethyl

H -CH,C(CH3),CH,- n-propyl

H -CH,C(CH3),CH,- isopropyl

H -CH,C(CH3),CH,- cyclopropyl

H -CH,C(CH3),CH,- n-butyl

H -CH,C(CHj3),CH;- sec-butyl

H -CH,C(CH;),CH;- isobutyl

H -CH,C(CHj3),CH,- tert-butyl

H -CH,C(CHj3),CHs- n-pentyl

H -CH,C(CH;),CH>- cyclopentyl

H -CH,C(CH3),CH,- n-hexyl

H -CH,C(CH;),CH,;- cyclohexyl

H -CH,C(CH3),CH,- phenyl

H -CH,C(CH3),CH,- 4-chlorophenyl

H -CH,C(CHj3),CH,- 2,4-dichlorophenyl

H -(CH;),OCH,- methyl

H -(CHz)zOCHz- ethyl

H -(CH,),OCH;- n-propyl

H -(CH;,),OCH,- isopropyl

H -(CH,),OCHj;- cyclopropyl

H -(CH,);OCH,- n-butyl

H -(CH,),OCH,- sec-butyl

H -(CH,),OCH,- isobutyl
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-CH,OH -(CH;)3- 4-chlorophenyl

-CH,OH -(CH;)s- 2,4-dichlorophenyl

-CHzOH -(CH2)4- methyl

-CH,OH -(CHy)4- ethyl

-CH,0OH -(CH3)4- n-propyl

-CH,OH -(CH3)4- isopropyl

-CHzOH -(CH2)4- cyclopropyl

-CHzOH -(CH2)4- n-butyl

-CH,OH -(CH,)s- sec-butyl

-CH,0OH -(CH,)4- isobutyl

-CH,0OH -(CHy)s- tert-butyl

-CH,OH -(CH,)s- n-pentyl

-CH,OH -(CH3)s- cyclopentyl

-CH,OH -(CH,)a- n-hexyl

-CH,OH -(CHy)4- cyclohexyl

-CH,OH -(CHz)s- phenyl

-CH,0OH -(CHz)4- 4-chlorophenyl

-CH,OH -(CH>)4- 2,4-dichlorophenyl

-CH,OH -(CH;)s- methyl

-CH,OH -(CH>)s- ethyl

-CH,OH -(CHy)s- n-propyl

-CH,0OH -(CH;)s- isopropyl
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-CHCH-CHCCH) - rrethyl -CHCH-CHC(CH) - ethyl
-CHCH-CHC(CH) - "-propyl -CHCH-CH C(CH) -
wo s@pnepyt -CH CH -CH C(CH ) - cycl opropyl - CHPCHUSIOBH/039512
C(CH) - n-butyl -CHCH-CH C(CH) - sec-butyl -CH CH
-CH C(CHs) - isobutyl -CHCH CHC(CH) - tert but yl
C\Clctémi*m' ME‘: z‘,H g‘ P@ I') “—hexyH éﬁa@;&pyl,\u
( H';O cycl ohexyl - "J'—( SCH C(CH ) - ’?\'E'BW | - CH CH
- QHCB:@H )" - 4- chi or opH&Heds-- CH CH - CH yeethutyl.
2| 4CHp@H! or opheny| - CH-@H»£H C(CH ) CH isobmylhyl - CH
CH-€850B(CH ) CH - et hy(CH,§H CH - CH C( GHeyr-Kaitlyl-
n{pcep®H - CH CH - CH C{ QidH,)CH - 1 sopr opyA-phkdyCH - CH
CEfﬁi?zOHH “cyclopropyL el CH - TH CTICH Jydfddentyl - PUT Y]
- CH)—CH T ¢ butyt—=CHCH CH)—CH
: qww\a':a)% Q':' 25— et~ Lc.L-u..ygmmL“
_(*‘ Fi?z'¢i }CH - n-pen Z)SLI _CH--cH caf ¥clgh Ky
cycCHp@Bt Y1 - cH CH . Cit Q@}Hzm Y CH - n- hpyplfenYl
C(EOMOBH - cycl ohexyl (GHeH - CH C(CH )LGLIOIOPé?ﬁ@‘ivI
- CHCBEOHCH C(CH ) CH { -(@Ibby-or ophenyl 2,4-dichlorophenyl
-CH,OH -(CHy)s- methyl
-CH,OH -(CH,)s- ethyl
-CH,OH -(CH;)s- n-propyl
-CH,OH -(CHy)¢- isopropyl
-CH,OH -(CH,)s- cyclopropyl
-CH,OH -(CH;)¢- n-butyl
-CH,OH -(CH,)s- sec-butyl
-CH,OH -(CH,)s- isobutyl
-CH,OH -(CHy)e- tert-butyl
-CH,OH -(CHz)e- n-pentyl
-CH,OH -(CHy)6- cyclopentyl
-CH,OH -(CHy)s- n-hexyl
-CH,OH -(CHj)s- cyclohexyl
-CHzOH -(CH2)6- Lhenyl
-CH,0OH -(CHp)¢- 4-chlorophenyl
-CH,OH -(CH)s- 2,4-dichlorophenyl
-CH,OH -CHzC(CH3)2- methyl
-CH,OH -CH,C(CHa),- ethyl
-CH,OH -CH,C(CHa),- n-propyl
-CH,OH -CH,C(CHs3),- isopropyl
-CH,OH -CH,C(CH;),- cyclopropyl
-CH,OH -CH,C(CHj),- n-butyl
-CH,OH -CH,C(CHs),- sec-butyl
-CH,0OH -CH,C(CH3),- isobutyl
-CH,OH -CH,C(CH;)- tert-butyl
-CH,OH -CH,C(CH3),- n-pentyl
-CH,0OH -CH,;C(CHj),- cyclopentyl
-CH,0H -CH,C(CH;),- n-hexyl
-CH,0OH -CH,C(CHz),- cyclohexyl
-CH,0OH -CH,C(CHj),- phenyl
-CH,OH -CHzC(CH;;)z- 4-chlorophenyl
-CH,OH -CH,C(CHj;),- 2,4-dichlorophenyl
-CH,OH -CH,C(CH3),CH;- methyl
-CH,OH -CH,C(CH;),CH;- ethyl
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W@ pr opy |
cycl opr opyl

“CH CH -CH C(CH ) CH -
~(CH ) OCH -
~CH CH - (CH ) OCH -
-CH CH - (CHz) OCH -

)OCH - nmethyl -CH CH

-(CH ) OCH -

et

hyl

2, 4-di chl or ophenyl
-CH CH

i sopropyl - BEr/CsR004/039512

-CH CH - (CH
- (CHz)

"- butyl

-CHCH-(CH)OCH - ec-butyl -CH CH - (CH)(IZH
(P TR S s (e AN SRR B H
- JXZ;HVQHI—I - n-hexyl - J'—CH‘EE(L [\r_,l—b
cHi-CHePH)  ocH - pheny| -ClC(EH): cyclopropyl
4{e6HoPHpheny| - CH CH| -CEE(CHEMCH,; 4 d| ctbutybpheny|
- CHCHEDH( CH ) OCH - nef h§H,C(CHBEH{ CH ) (ketbutydt hyl - CH
CH-€HGBH) OCH - n- pr opyLCHEHCEH),AHH ) OCHsobutglopr opy|
- Gcibon( CH ) OCH - cyCLopiQ@;),CH3- CH . (IGHZHWWH
MIERYOR OFF O CH T Do o( IR Y CAiyT ()
72 o A M LTS Tl TR 31 A R A
; (‘J:p&’lpﬁr(‘H \(ntl v 2GR CTCH) Sl (CH gyl
c\VcCHRQHY | -CH,C(CH3),CH,- ' cyclohexyl
-CH,OH -CH,C(CH3),CH,- phenyl
-CH,0H -CH,C(CH3),CH,- 4-chlorophenyl
-CH,OH -CH,C(CH3),CH,- 2,4-dichlorophenyl
-CHzOH -(CHz)zOCHz- methyl
-CH,0OH -(CH;),OCH,- ethyl
-CH,OH -(CH,)>,OCH;- n-propyl
-CH,OH -(CH;),OCH;- isopropyl
-CH,OH -(CH;),OCH,- cyclopropyl
-CH,OH -(CHz)zOCHz- n-butyl
-CH,OH -(CH,),OCH,- sec-butyl
-CH,0OH -(CH;),OCH,- isobutyl
-CH,0OH -(CHz)zOCHz- tert—butyl
-CH,OH -(CH,),OCH,- n-pentyl
-CH,OH -(CH;),OCHj;- cyclopentyl
-CHzOH -(CHz)zOCHz- n-hexyl
-CH,OH -(CH;),OCH,- cyclohexyl
-CHzOH -(CHz)zOCHz- phenyl
-CH,0H -(CH,),OCH;- 4-chlorophenyl
-CH,0OH -(CH,),OCHj,- 2,4-dichlorophenyl
-CH,0OH -(CH2)3OCH2- methyl
-CH,OH -(CH;);OCH,- ethyl
-CH,OH -(CH,);OCH,- n-propyl
-CH,OH -(CH,);0CHo- isopropyl
-CH,OH -(CH,);OCH,;- cyclopropyl
-CH,0OH -(CH;);0OCH,- n-butyl
-CH,OH -(CH;);OCHj,- sec-butyl
-CH,OH -(CH;);OCH,- isobutyl
-CH,0OH -(CH;);0OCH,- tert-butyl
-CH,OH -(CH;);OCH,- n-pentyl
-CH,0OH -(CH,);OCH,- cyclopentyl
-CH,OH -(CH;);0CH;- n-hexyl
-CH,0OH -(CH,);OCH;- cyclohexyl
-CH,OH -(CH,);OCH,- phenyl
-CH,OH -(CH;);0CH,- 4-chlorophenyl
-CH,OH -(CH;);OCH,- 2,4-dichlorophenyl
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-CH CH -(CHz) OCH - phenyl -CH CH -( ) OCH -

4-chl orophenyl -CH CH -(CH )OCH - , 4-di chl or ophenyl
WO GH5QH3CH (n-propyl) -CH - methyl -CH CH CH - BE/US2004/039512
ethyl-CHCH CH -CH - "-propyl -CH CH CH -CH -

|sopropyl -CH CHCH-CH - cyclopropyl -CH CH CH -CH -

CH
d

e s el CPEe ¢ byt — ey BB o
n_p]@‘ﬂ;*% - CH-CH CH-- cl-SHayel gnent oY o on
w ekl - cH cH cH - cH|-CHyTl ohexyl " - CH CRPEepYl cH -
pHef¥ls - CH CH CH - CH 1 -@Hehl or ophenyl - CiSOmI4PYH - CH -
2,|4CH#;chl or ophenyl - CH-CH,-CH - (CHz) - netyojéprest CH CH
-(<8y; - ethyl -CH CH Cdslm( CHz) - n-propylbutyCH CH CH
-(Cdy, - Tsopropyl -CH.EH,CH -(CH) - cygdopippyl - CH
O B, (OF ) = T=but Y| CRii O O~ (CH7) o 5~ DUty
e e e e T R
_( H;-] - er‘| opent \J/! -[Q CH - ( ("Hz) = ﬂlﬁ%{s}"l

-CH; -CH,- cyclopentyl

-CH; -CH,- n-hexyl

-CH; -CH,- cyclohexyl

-CHj; -CH,- phenyl

-CH; -CH,- 4-chlorophenyl

-CH; -CH;- 2,4-dichlorophenyl

-CH; -(CH;),- methyl

-CH; -(CHz)z- ethyl

-CH; -(CH,);- n-propyl

-CH; -(CH»),- isopropyl

-CH; -(CH;),- cyclopropyl

-CH; -(CHz)z- n-butyl

-CH; -(CHa),- sec-butyl

-CH; -(CH;),- isobutyl

-CH; -(CHz),- tert-butyl

-CH; -(CH,),- n-pentyl

-CH; -(CHz)2- cyclopentyl

-CH3 : -(CHz)z- n-hexyl

-CH; -(CHy)»- cyclohexyl

-CH; -(CH3),- phenyl

-CH; -(CHy),- 4-chlorophenyl

-CH; -(CH,),- 2,4-dichlorophenyl

-CH; -(CHy)3- methyl

-CH; -(CHy)3- ethyl

-CH, -(CH;)3- n-propyl

-CH; -(CHy)s- isopropyl

-CH; -(CH,)s- cyclopropyl

-CH3 -(CH2)3- n-butyl

-CH; -(CHy)3- sec-butyl

-CH; -(CH,)s- isobutyl

-CH; -(CHy)s3- tert-butyl

-CH; -(CH3)s- n-pentyl

-CH; -(CH3)s- cyclopentyl

-CH3 -(QH2)3- n-hexyl

-CH; -(CH,)3- cyclohexyl

-CH; -(CHj)s- phenyl
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-CHCHCH-(CH),- cyclohexyl -CH CH CH -(CHz) -
phenyl -CH CH CH -(CH ) - 4-chl orophenyl -CH CH CH
WO £@0510513174- di chl or ophenyl -CH CH CH -(CH )S- netTiyb20042b39512

CHCH-(CHa) - ethyl -CHCHCH-(CHz) - "-propyl -CH
CHCH -(CHz) - isopropyl -CH CH CH -( ) -
i b2 02 S AN B i 257 MR AR 275 S YD
cwC'_H&m) - tert-hutyl -(CHay cn - (CHz) 2Adi Wpfﬁlen\iku
CHi-€Hs- (CHz) - cycl openfGH2)+CH CH CH - oﬂztahyf M hexyl
-QHCBH CH - (CHz) - cy¢H@HR)My! - CH CH CH ethgHz) -
phe@@; - CH CH CH - ( CHz)}(CHZchl or opheny| n-pfdgyCH CH
- (Cole), - , 4-di chl or opheiH ) CH2CH 2CH3 - [(#6brbpyl et hyl
ECRreCT O AU o R gl
cyeEaprepyt—eH-eH-€eH (f,C' b'), bty i
- Sec-but \/I CcCH [2 (CHz) i S‘S;fﬁﬂiu\tbfl CcH-CH
CH- CH&H?\ -_tert- hut y| (-QHJ)W ¢ /((‘.H7) ISObUtYulpnt yl -CH
Cli-€Hs- (CHz) - cycl operiGHas- tert-butyl

-CHj; -(CH,),- n-pentyl

-CH; -(CH;)s- cyclopentyl

-CH; -(CHy)4- n-hexyl

-CH; -(CH,)4- cyclohexyl

-CH; -(CHy)s- phenyl

-CH; -(CH3)4- 4-chlorophenyl

-CH; -(CH;)s- 2,4-dichlorophenyl

-CH; -(CH2)5- methyl

-CH; -(CH,)s- ethyl

-CH; -(CH)s- n-propyl

-CH; -(CH,)s- 1sopropyl

-CH; -(CH3)s- cyclopropyl

-CH; -(CH2)5- n-butyl

-CH; -(CH,)s- sec-butyl

-CH; -(CH3)s- isobutyl

-CH; -(CH,)s- tert-butyl

-CH3 -(CH2)5— n—pentyl

-CH; -(CH;)s- cyclopentyl

-CH3 -(CH2)5- n-hexyl

-CH; -(CH;)s- cyclohexyl

-CH; -(CH;)s- phenyl

-CH; -(CH;)s- 4-chlorophenyl

-CH; -(CH;)s- 2,4-dichlorophenyl

-CH; -(CH»)e- methyl

-CH3 -(CH,)¢- ethyl

-CH; -(CH)s- n-propyl

-CH; -(CH;)6- isopropyl

-CH; -(CH;)¢- cyclopropyl

-CH3 -(CH2)5- n-butyl

-CH; -(CHy)s- sec-butyl

-CH; -(CHy)s- 1sobutyl

-CH; -(CHy)s- tert-butyl

-CH; -(CHz)e- n-pentyl

-CHj; -(CH,)s- cyclopentyl

-CH3 -(CHz)s- n—hexyl
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-CHCHCH-(CHz) - n-hexyl -CH CH CH -(CHz) -
cycl ohexyl -CH CH CH -(CHz) - phenyl -CH CH CH - (CHz)
weo 2eb50bi30T ophenyl -CH CH CH -(CHz) - 2, 4-di chl peDphmyb39512
-CHCHCH-(CHz) - nethyl -CHCHCH-(CHz) - ethyl -CH
CHCH -(CHz) - n propyl -CH CH CH - (CHz) - |sopropyl
nC Fgl u_lm_l\ ::'l:luf‘l_l / PlvaHZ 6_SISC bﬂ%\\,’!n ﬁf}éi{ﬂ ( CHZ)
- |§HB||1‘\/J - CH_CH (‘J—R T - fprf{hllfumﬁen (‘H\CH i
(e - "n-pentyl -CH e - (CHz) - cylkt-shlerppenylc
CHI-CH3- (CHz) - w hexyl -(@H)EH CH - ( CHz) | 2,4slidtiarioplxgnlyl
- CHCEKl CH - ( CHZ) - ph(‘ @HzC(@HhQH CH - ( CHZl)Eth'yl
4-cohor ophenyl - CH CH| GeH;((CHL),-- , 4- di chkhgr ophenyl
- CHOT OF ~( CPz)— 1T T, (@i OF,~ ( Qifprap P —CH

iS00 PR (511G SO e T
n-ﬂbu | - CH CH CH - (L 2C 52 v PLFYF}_QPFQE‘)’l(huv\
- Qﬁhut yl -CH CH CH - (CH3I)2c5r t - but \,Ln-butyl

-CH; -CHZC(CH3)2- sec-butyl

-CH; -CH,C(CHj),- isobutyl

-CHj3 -CH,C(CH3);- tert-butyl

-CH; -CH,C(CH3),- n-pentyl

-CH; -CH,C(CHs),- cyclopentyl

-CHj3 -CH,C(CHj),- n-hexyl

—CH3 -CHzC(CHg,)z— cyclohexyl

-CH3 -CHzC(CH3)2- phenyl

-CH; -CH,C(CHj),- 4-chlorophenyl

-CH; -CH,C(CHs),- 2,4-dichlorophenyl

-CH3 -CHzC(CH3)2CH2- methyl

-CHj; -CHzC(CH;;)zCHz- ethyl

-CH; -CH,C(CH3),CH;- n-propyl

-CH; -CH,C(CH3;),CH;- isopropyl

-CHj; -CH,C(CH3),CH,- cyclopropyl

-CH; -CH2C(CH3)2CH2— n-butyl

-CH3 -CHzC(CH3)2CH2- sec-butyl

-CH; -CH,C(CH3),CH;- isobutyl

-CH; -CH,C(CH;),CH,- tert-butyl

-CH; -CHzC(CH3)2CH2- n-pentyl

-CH; -CH,C(CH,),CH;- cyclopentyl

-CH3 -CHQC(CH3)2CH2- n-hexyl

-CH3 -CH,C(CH;),CH,- cyclohexyl

-CH3 -CH2C(CH3)2CH2— phenyl

-CH; -CH,C(CH»),CH,- 4-chlorophenyl

-CH; -CH,C(CH;),CH,- 2,4-dichlorophenyl

-CH; -(CHz)zoCHz- methyl

-CH; -(CH2)20CH2- ethyl

-CH; -(CH,),OCH,- n-propyl

-CH; -(CH;),OCH,- isopropyl

-CH; -(CH,),OCH3;- cyclopropyl

-CH;3 -(CH,),OCH>- n-butyl

-CH; -(CH,),OCH;- sec-butyl

-CH3 -(CH;),OCHj,- isobutyl

-CH; -(CH;),OCH,- tert-butyl

-CH; -(CH,),OCH,- n-pentyl
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-CHCHCH-(CHz) - n-pentyl -CH CH CH -(CHz) -
cyclopentyl -CH CH CH -(CHz) - n-hexyl -CH CH CH

WO ¢@kny1317 cycl ohexyl -CH CH CH - (CHz) - phenyl PQHUSH042b39512
-(CHz) - 4-chlorophenyl -CHCHCH-(CH) -
, 4-di chl orophenyl -CH CH CH - CHC(CH) - rrethyl -CH CH

A SIS M A AEC15101s PCG N5 2 I
e opropyl—on-cr-aa G e Ry T T el o0 o o
- CﬂmbCE ) - —sec-but yl- (Cmm 1 = CH ijf,lehCXyl
i siaftiayl “cH cH cH - CH -6 QCHot er ¢ - buf phenyéH CH CH
-QHGCH ) - n-pentyl |-GFHOMOCH.~ CH C( CH4chlorophenyl
cylciGihent yl - CH CH CH |--@H{@EH)- - n- hexpl4-diCidofdghéil
- GHOE(;CH ) - cycl ohexyl(CIgh,GEHEH - CH C gRmy1- phenyl
- GHCgd CH - CH C(CH) - (ﬂCIq lo€ca neny!l-_\l hkl,_'..L,\..
Gy, — 2o ool O, O S
ofs B o propy! (‘KSH C(CH IWOPYV
i slotBpyl - cH od - cli @@EQCHH cycl hEYARRIPPYICH CH
cHCH1 o(cH ) CH - n- u(@lﬂz)s@H@HCH- Hrued ) CH -
c-lb@Hsl - CH CH CH - CH|(@#)}OCH,— i sobuf yéc-butyl

-CH; -(CH,);0OCH,- isobutyl

-CH; -(CH,);OCH,- tert-butyl

-CH; -(CH;);0OCH,- n-pentyl

-CH; -(CH,);OCH,- cyclopentyl

-CH3 -(CH2)3OCH2- n—hexyl

-CH; -(CH,);OCHj,- cyclohexyl

-CH3 -(CH2)3OCH2- phenyl

-CH; -(CH,);0CH,- 4-chlorophenyl

-CH; -(CH,);OCH,- 2,4-dichlorophenyl

-CH,CHj (ethyl) -CH;- methyl

-CH,CH; -CH;- ethyl

-CH,CH; -CH,- n-propyl

-CH,CH; -CH,- 1sopropyl

-CH,CH; -CH;- cyclopropyl

-CH,CH; -CH,- n-butyl

-CH,CH; -CH,- sec-butyl

-CH,CH; -CH,- isobutyl

-CH,CH; -CH;- tert-butyl

-CH,CHj; -CH,- n-pentyl

-CH,CH; -CH,- cyclopentyl

-CHQCH3 -CHz— n-hexyl

-CH,CH; -CH,- cyclohexyl

-CH,CH; -CH,- phenyl

-CH,CH; -CH,- 4-chlorophenyl

-CH,CH; -CH,- 2,4-dichlorophenyl

-CH2CH3 -(CHz)z- methyl

-CH,CH; -(CHz)z- ethyl

-CH,CH; -(CH>),- n-propyl

-CH2CH3 -(CHz)z- iSOpl‘Opyl

-CH,CH; -(CH,),- cyclopropyl

-CHzCH3 -(CHz)z- n-butyl

-CH,CH; -(CH;),- sec-butyl

-CH,CH; -(CH,),- isobutyl
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-CHCHCH-CHC(CH) CH- tert-butyl -CH CH CH -CH
C(CH) CH- n-pentyl -CHCHCH-CHC(CH) CH -
waeyasopsntyl -CH CH CH -CH C(CH ) CH - "-hexyl PeZHSIBH/039512
CH-CHCCH) CH- cyclohexyl -CHCHCH-CHC(CH) CH
- phenyl -CHCHCH-CH C(CH) CH - 4-chl orophenyl -CH
(e o G oy oo R T o
> t2H 3 OCH - !—!—proz\'f(l?deb!'—! m\_g C!—.i (cH ¥ @imy
[ <0.g @{-'IB -CHCHCH - f@HzaZCH - _cyclopr ?Wllol)ﬁml(}l CH
- (CBHYCBH - "-butyl - CHCEHYEH - (CH ) OdH-hexsde- but vl
-CHCBLCHEH - (CH ) OCH 1 -(Gdhhutyl - CH CH |Gyciqh€kyl) OCH -
terCHRORY! - CH CH CH { ((©H,),-OCH - rt - penphehyt CH CH CH
- (CEpcEH - cycTopentyicfH CH CH - (CH J-chlefphenyl
NI~ 1 '.‘u_*;.l( D=, CYT OUTERYL 2,2 dithidrophenyl
4 henyl—em-or AaTRGH oo et
2, ACE{IE¢ Enr ﬂl‘ri") eny| - —|\@HZ>3F| - }( CHz) @thﬁ
CH-CH:CHEH ) ocH - et hylCHalBH CH CH - (CH -oromyl
" {pEBpYH; - CH CH CH - ( CHEHBEH - i sopr oplyisopropylCH CH
- (GBEHLCECH - cycl opr opWICH,EH CH CH - ( CHzgyclopkizpyl
w{batytH; CH CH CH - ( CHzICHX:Hz- sec- but y| n-butyl
-CH,CH; -(CH3)s- sec-butyl
-CH,CH; -(CH,)s- isobutyl
-CH,CH; -(CH,)s- tert-butyl
-CH,CH; -(CH5)s- n-pentyl
-CH,CH; -(CH3)s- cyclopentyl
-CH2CH3 -(CH2)3- n-hexyl
-CH,CH; -(CHz)s- cyclohexyl
-CHzCH3 -(CH2)3-— phenyl
-CH,CH; -(CH,)s3- 4-chlorophenyl
-CH,CH; -(CH,)s3- 2,4-dichlorophenyl
-CH,CH3; -(CH;)s- methyl
-CH2CH3 -(CH2)4- ethyl
-CH,CH3; -(CHy)4- n-propyl
-CH,CH; -(CH,)4- isopropyl
-CH,CH; -(CHy)4- cyclopropyl
-CH,CHj; -(CH3)s- n-butyl
-CH,CHj; -(CHy)s- sec-butyl
-CH,CH; -(CHy)s- isobutyl
-CH,CH; -(CH2)4- tert-butyl
-CH,CH; -(CH;)s- n-pentyl
-CH,CH; -(CH;)s- cyclopentyl
-CH2CH3 -(CH2)4- n-hexyl
-CH,CH; -(CHy)s- cyclohexyl
-CH,CH; -(CHy)s- phenyl
-CH,CH; -(CHz)s- 4-chlorophenyl
-CH,CH; -(CHy)4- 2,4-dichlorophenyl
-CH,CH; -(CHz)s- methyl
-CH,CHj; -(CH3)s- ethyl
-CH,CH; -(CH3)s- n-propyl
-CHzCH3 -(CH2)5- isoprOJ)yl
-CH,CH; -(CHy)s- cyclopropyl
-CH,CH; -@Hz)s- n-butyl
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-CH CH CH -(CHz) OCHz- isobutyl -CH CH CH -(CHz) OCH -

tert-butyl ~-CHCHCH-(CH)OCH - "-pentyl -CH CHH
WG@@H@BGI:H - cyclopentyl -CH CH CH -(CHz) OCHET/US2004/039512

"-hexyl -CH CH CH -(CHz) OCHz- cycl ohexyl -CH CH CH

(CHZ) (I:H- phenyl -CH CH CH -(CH ) OCH -
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CH-egbCH tert-b\xty\ 1QdHh-CH CH -CH -| n-hpept yl - CH
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p( LCHZGH,’I dichloropheh JZCHZ)SQ .PCH y/ﬁeﬁﬁm\ﬁ'ﬂmlhff'
~ CeCHCH oy - (CH '\u ) 05— CH_CH_CH_CiPs %ﬁ@hl(?mphenyl
H{pebp¢Hs - CcH CH CH CH (F(I:Id)& - iso.rJro.rJvaetfhy1
-CH2CH3 (CHz)G- ethyl
-CH,CH; (CHz)s- n—propyl
-CH,CH; -(CH>)s- isopropyl
-CH,CHj3 -(CH»)s- cyclopropyl
-CH,CH; -(CH;)s- n-butyl
-CH,CH; -(CHz)G- sec-butyl
-CH,CH; -(CH)s- 1sobutyl
-CH,CH; -(CH2)6- tert-butyl
-CH,CH; -(CHj)s- n-pentyl
-CH,CH; -(CHy)s- cyclopentyl
-CHzCHg, -(CHz)s- n-hexyl
-CH,CH; -(CHy)s- cyclohexyl
-CHzCH3 -(CH2)6- phenyl
-CH,CHj3; -(CH)s- 4-chlorophenyl
-CH,CHj; -(CHa)s- 2,4-dichlorophenyl
-CHzCH3 -CH2C(CH3)2- methyl
-CH,CH; -CH,C(CHs3),- ethyl
| -CH,CH3 -CH,C(CHj),- n-propyl
-CH,CH; -CH,C(CHj3),- isopropyl
-CH,CH3; -CH,C(CHj3),- cyclopropyl
-CH,CH3; -CH,C(CHj3),- n-butyl
-CH,CH; -CHzC(CH;;)z- sec-butyl
-CH,CH; -CH,C(CHs),- isobutyl
-CH,CH3 -CH,C(CHs;),- tert-butyl
-CH2CH3 -CHzC(CHS)Z" n-pentyl
-CH,CH3; -CH,C(CHs3),- cyclopentyl
-CHzCH3 -CH2C(CH3)2- n-hexyl
-CH,CH; -CH,C(CH3),- cyclohexyl
—CH2CH3 -CHzC(CH;;)z- phenyl
-CH,CH; -CH,C(CHs;),- 4-chlorophenyl
-CH,CH; -CH,C(CH3),- 2,4-dichlorophenyl
-CH,CHj; -CH,C(CH3),CH,- methyl
-CH,CH; -CH,C(CH3),CH,- ethyl
-CHzCH3 -CHzC(CH3)2CH2- n-propyl
-CH,CH3; -CH,C(CH3),CH;- isopropyl
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-CHCHCHCH-(CHz) - cyclopropyl -CHCHCHCH-(CH)
- n-butyl -CHCHCHCH-(CH)Z- .sec-butyl -CH CH CH
w@khos (1), - i sobutyl -CH CH CH CH -(CH), - PCT/US2004/039512
tert-butyl-CH 2CH2CH2CH3 -(CH - "-pentyl -CHCHCHCH
(CH cycl opentyl CHCHCHCH (CHJ - -hexyl -CH

S s A SR P A N[0 A R 00 S DT M
2, ACHB(;m or nnh:\anvl -CH (?@H hC:H CH - rﬂabW\Yl - (‘I—l CH
CH-CHCHCH - et hyl - CHCHyGGHDCHocH - [segbipl - CH CH
CH-CH,CHCH - i sopr opy| -CKI€(CHAHGH - ( QHsgbutyl
C) cCHpCHpYy! -CH CH CH @H,I(CH;),CH,but yl| tekZhuGH CH CH

(EH;CHeC- butyl - CH Cleigd(OH,),0852) - |ispbuyyl - CH CH
S -CH,chtZ) - Tert- DU, c@er,jCHAT CF [-dyeldpbntyl
oG - “”ﬁ['f\'l Wﬂﬁﬁéﬁﬁﬁakﬂmiﬁﬂ?”%heﬁy‘ﬁ' Al
CCEBRERL o oy THABGCT R "o | qyolohgs ‘1"°” '
41 FgHZ)(;Hthn\/I V-v(‘ 1 CH (@'IZ@{QCHB)ZQHI 4- |Phﬁp}‘11r nnhpn\/l
- CHCERCIEH CH - (CH - nhtGRHC(CHsREH20H CH 4-¢ldprophenyiy |
- CHCHEYCKH CH - (CH - ni geldg$y(CH;),CH,- 2,4-dichlorophenyl

-CH,CH; -(CH;),OCH;- methyl

-CH,CHj3; -(CH;),OCH,- ethyl

-CH,CHj; -(CH;);OCH,- n-propyl

-CH,CHj; -(CH;),OCH,- isopropyl

-CH,CHj; -(CH;),OCH,- cyclopropyl

-CH2CH3 -(CH2)20CH2- n-butyl

-CH,CH; -(CH;),OCH,- sec-butyl

-CH,CH; -(CH;),OCH,- isobutyl

-CH,CH; -(CH2)20CH2- tert-butyl

-CH,CH; -(CH,),OCH,- n-pentyl

-CH,CH3 -(CH;),OCH,- cyclopentyl

-CHzCH3 -(CHz)QOCHz- n-hexyl

-CH,CHj; -(CH;),OCH,- cyclohexyl

-CH,CH; -(CH;),OCH;- phenyl

-CH,CH; -(CH;),OCH;- 4-chlorophenyl

-CH,CH3; -(CH;),OCH,- 2,4-dichlorophenyl

-CHzCHg, -(CH2)3OCH2— methyl

-CH,CH; -(CH;);OCH,- ethyl

-CH,CH3 -(CH,);OCHj;- n-propyl

-CH,CH; -(CH;);OCH,- isopropyl

-CH,CH; -(CH,);0CH,- cyclopropyl

-CH,CH; -(CH2)3OCH2- n-butyl

-CH,CH; -(CH;);0OCH;- sec-butyl

-CH,CHj; -(CH2)3OCH2- isobutyl

-CHzCH3 -(CH2)3OCH2- tert-butyl

-CH,CH; -(CH;);OCH,- n-pentyl

-CH,CH; -(CH,);OCH5;- cyclopentyl

-CH2CH3 -(CHz)gOCHz- n-hexyl

-CH,CH; -(CH,);0OCH,- cyclohexyl

-CHzCH3 -(CH2)3OCH2— phenyl

-CHzCH3 -(CH2)3OCH2- 4-chloropheny1

-CH,CH; -(CH;,);OCH;- 2,4-dichlorophenyl

-CH,CH,CH3; (n-propyl) -CH,- methyl

-CH,CH,CHj; -CH,- ethyl
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-CHCHCHCH-(CH- isopropyl ~-CHCHCHCH-(CHJ -
cyclopropyl -CHCHCHCH-(CH - wbutyl -CH CH CH CH
WO ¢@st0s13¢eCc- butyl -CH CH CH CH - (CH - i sobut yl PETZHSI0bI/039512
CHCH-(CH- tert-butyl -CH CH CH -(CH - n-pentyl
-CHCHCHCH-(CH- cyclopentyl -CHCHCHCH -(CH -
—ﬁﬁf ?-"’";CH cH€H -:"“_- cyctohexyt n(‘_,rCnl" €H
RehHyH—CH-CH-{ —{-CH—4——¢chhar JUC%H—Q-I——
Cl-lm Hg . 2 aldiHnm o ophenyl - QHSYHIO CH - (CH
- eHpGHaClb ) O o oH| =GRbr) - et hyl_ - Grevelapeapyi
- (eFECH,GHpr opyl - CH 6FHEH CH - (CHz) -| 7i-betpt opyl - CH
CH-CH,CH,CHLHz) - cyc| apiippyl -CH CH CH sebbufyCHz) -
n{ boly¢H;EH, CH CH CH | (CHz) - sec-butyl|-i C 2CH3
- (SE)cH ¢ﬁpbuty| :u-l g CH CH - (CH )S— tggrgmq&tyl - CH
CH- CEIW)D' -palﬁx —CHCH CH CF -
CYEEGREIt o, —EH-eH-EH i e S— —hexyl - —CHEcH-EH-€H
- ,;Clﬁ?@-fz tohexy +CH-CH—{CH )S?yc SHY—cH
cl-SHe CH) - 4-¢ vpheny| - CH Ck ey _(CH)S
2| At CHiGRophenyl - OH@-CH CH - (Crz) |-cygtohmgyl - o cH
CH-CH,CHHE) - et hyl | -CH,- phenyl
-CH,CH,CH; -CH,- 4-chlorophenyl
-CH,CH,CH; -CH,- 2,4-dichlorophenyl
-CH,CH,CH; -(CHz)z- methyl
-CH,CH,CH; -(CH;),- ethyl
-CHzCHzCH:; -(CHz)z- n—propyl
-CHzCHzCH3 -(CHz)z- iSOpI’Opyl
-CH,CH,CH; -(CH;);,- cyclopropyl
-CH,CH,CHj; -(CH;),- n-butyl
-CHzCHzCH3 -(CHz)z- sec—butyl
-CH,CH,CHj3; -(CHz)z- isobutyl
-CH,CH,CHj; -(CHz)z- tert-butyl
-CH,CH,CH; -(CHz)z- n-pentyl
-CH,CH,CH; -(CHa;),- cyclopentyl
-CHzCHzCH3 -(CHz)z- n-hexyl
-CH,CH,CH; -(CH,),- cyclohexyl
-CHzCHzCHg, -(CHz)z- phenyl
-CH,CH,CH; -(CH;),- 4-chlorophenyl
-CH,CH,CH; -(CH;),- 2,4-dichlorophenyl
-CHzCHzCH;; -(CH2)3- methyl
-CH,CH,CH; -(CH,)s3- ethyl
-CH,CH,CHj; -(CH;)s- n-propyl
-CHzCHzCH3 -(CH2)3- iSOpIEEyl
-CH,CH,CHj; -(CH,)s- cyclopropyl
-CH,CH,CHj; -(CH,)s- n-butyl
-CH,CH,CH; -(CH2)3- sec-butyl
-CHzCHzCH;; -(CH2)3- isobutyl
-CH,CH,CHj3; -(CH,)s- tert-butyl
-CH,CH,CH; -(CH;)3- n-pentyl
-CH,CH,CHj,4 -(CH3)s- cyclopentyl
-CH,CH,CHj3 -(CH;)s- n-hexyl
-CH,CH,CHj; -(CH,)3- cyclohexyl
-CHzCHzCH3 -LCHz)g,- phenyl
-CH,CH,CHj3; -(CH;)s- 4-chlorophenyl
-CH,CH,CHj3; -(CH,)s- 2,4-dichlorophenyl
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-CHCHCHCH-(CHz) - "-propyl -CHCHCHCH-(CH -
i sopropyl CHCHCHCH ( ) - cyclopropyl -CH CH CH
w@eospr) - "-butyl -CH CH CH CH -(CHz) - “ecP@ug1004/039512
-CHCHCHCH-(CHz) - isobutyl -CH CH CH CH -(CHz) -
(

tort-butyl -CH CH CH CH - - "-pentyl -CH CH CH CH
- (€ H)zgﬂze]y{u Upem yi N ; 'n"'iCHNCIHﬁ- l( g—:z ethg'LP,gi(yl -CH
IR M b 5 PSR A T ARy
CH-CBeEByCHs 4. qi chl of oSyl - CH CHCH B ¢ cH )
- |nEHRGH2CBH CH CH CH| <€ CH ) - et hy] isopmePYiH CH CH
- CHCBLCH,CHs H-propy! | -(CHLZH CH CH - CH [G¢ychopropyl
i S0pHEEWL,CHEH CH CH CH-(CBH)L(CH ) - cyc| spunpyl -CH CH
CH_@Hzcﬁlz-tﬁgCI-l ) - rt b(l@}?zﬁr-CH CH CH Otkec@tyd(CH ) -
SgccpiEd,cpr “H H UL A T ) - T SOPRbHeyr ©H A O
» ,,QHECHK‘H ) LTt byigy ) O O CH R b ey
SIES 44T ek Nl W SRR vl
cycBeHoCH: oy o cH ce(CHal-crcH ) - phieygplope Lo cH
CHi-CBRCHeCHE ) - 4-chl or@fdnyl - CH CH OHrBEKYICH C(CH )
- |2CH,GHeGHer ophenyl | -(CHz)4- cyclohexyl
-CH,CH,CH; -(CHy)s- phenyl
-CH,CH,CH; -(CH;)s- 4-chlorophenyl
-CH,CH,CHj3; -(CHy)s- 2,4-dichlorophenyl
-CH,CH,CHj; -(CH;)s- methyl
-CH,CH,CH; -(CH2)5- ethyl
-CH,CH,CHj; -(CHy)s- n-propyl
-CH,CH,CH; -(CHy)s- isopropyl
-CH,CH,CHj3 -(CHy)s- cyclopropyl
-CH,CH,CHj; -(CH;)s- n-butyl
-CHzCHzCH3 -(CH2)5- sec-butyl
-CHzCHzCH3 -(CH2)5- isobutyl
-CH,CH,CH; -(CH2)5- tert-butyl
-CH,CH,CH; -(CH,)s- n—pentyl
-CH,CH,CH3; -(CHy)s- cyclopentyl
-CH2CH2CH3 -(CH2)5- n—hexyl
-CH,CH,CH; -(CHy)s- cyclohexyl
-CH,CH,CH; -(CHy)s- phenyl
-CHch2CH3 -(CH2)5- 4-chloropheny1
-CH,CH,CHj; -(CHy)s- 2 ,4-dichlorophenyl
-CHzCHzCH3 -(CH2)6- methyl
-CHzCHzCH:; -(CH2)6- Cthyl
-CHzCHzCH3 -(CH2)6- n-propyl
-CH,CH,CH; -(CHy)e- isopropyl
-CH,CH,CH3 -(CH)s- cyclopropyl
-CHzCHzCH3 -(CHz)G- n-butyl
-CH,CH,CH; -(CHy)¢- sec-butyl
-CH,CH,CHj3 -(CH»)s- isobutyl
-CH,CH,CH; -(CHy)s- tert-butyl
-CH,CH,CHj3; -(CHy)s- n-pentyl
-CH,CH,CHj; -(CHy)¢- cyclopentyl
-CHzCHzCH;; -(CH2)6- n—hexyl
-CH,CH,CHj3 -(CHz)e- cyclohexyl
-CHzCHzCH3 -(CHz)e- phenyl

142



-CHCHCHCH-CHCCHs) CH- methyl -CH CH CH CH -CH
C(CH) CH- ethyl -CHCHCHCH-CHC(CH) CH -
w0 2507 -CH CH CH CH -CH C(CH ) i sopr opRCT/USI0h39512

CH_
CH CH -CH C(CH ) CH - cycl opropyl - CH 2CH2CH2CH3 - CH

C(CH) CH - n-butyl -CH 2CH2CH2CH3 CHC(CHJ) CH -
S Cs o O O X Oy O T gttt <
) H,CH,CHG, v o oSl on o o Z;Erdlchlorophe\"yl'r
ey cCBaeReGHs . cH cH ol e Gi¢HYeH ) oo [ mathbyyl - cH
CHI-EH>CH.CBM C(CH ) CH-CHeGTHkexyi - CH @hylcH CH - CH
C(|eaH,CBLCH; phenyl - CH-CH QIEIGH}-- CH C( CHr-prapif -
4-cOHCBpOERY! - CH CH| GEHCE{CHG-C( CH )  Gsbpropyl
2,/4cei,cplopophenyl - (CHCHI&IEH,)J1et hyT - CHcfddr&531CH
R 5 10E s TRIMANRSUEC T ARk S T
- Qe ol -(r‘H )y OCH CH&;?(CHSDQ-\A _ CH syl - (CH
) GeBHCHaGHut yl -(CH ceHC(GHyxr - hut yl | iept-tytylcH cH
- (|CBHyCHRCH; " - pent yI ] (CHG@BH)> cycl oplempgityl (CH ) OCH
- [-CHe&MbCHEH CH CH CH-CHEHQHEH - cycl odyelopentyCH CH
CH-CH,efgEH) CCH - phenyCH>;CIEHGH-CH CH - (AHe)yl OCH -
4-coHCApORNY! -CH,C(CHa),- cyclohexyl
-CH,CH,CH; -CH2C(CH3)2- phenyl
-CH,CH,CH3; -CH,C(CHj3),- 4-chlorophenyl
-CH,CH,CH; -CH,C(CHj3),- 2,4-dichlorophenyl
-CH,CH;,;CH; -CH,C(CH;),CH,- methyl
-CHzCHzCH;; -CH2C(CH3)2CH2- ethyl
-CH,CH,CH; -CH,C(CH3),CH,- n-propyl
-CH,CH,CHj3 -CH,C(CHj3),CH;- isopropyl
-CH,CH,CH; -CH,C(CHj;),CH,- cyclopropyl
-CHzCHzCHg, -CH2C(CH3)2CH2- n-butyl
-CH,CH,CH; -CH,C(CHj3),CH,- sec-butyl
-CHzCHzCH3 -CH2C(CH3)2CH2- isobutyl
-CH,CH,CH; -CH,C(CH;),CH,- tert-butyl
-CH,CH,CH; -CH2C(CH3)2CH2- n-pentyl
-CH,CH,CH; -CH,C(CHj;),CH,- cyclopentyl
. -CHzCHzCH3 -CH2C(CH3)2CH2- n-hexyl
-CH,CH,CH; -CH,C(CHj3),CH,- cyclohexyl
-CH2CH2CH3 -CH2C(CH3)2CH2- phenyl
-CH2CH2CH3 -CHzC(CH3)2CH2- 4—chlorophenyl
-CHzCHzCH3 -CHzC(CH3)2CH2- 2,4-dichlor0phenyl
-CH,CH,CH; -(CHz)zoCHz- methyl
-CH,CH,CH; -(CH;),OCH,- ethyl
-CH,CH,CH; -(CH;),OCH,- n-propyl
-CH,CH,CH; -(CH,),OCH,- isopropyl
-CH,CH,CH; -(CH,),OCH,- cyclopropyl
-CH,CH,CH; -(CH;),OCH,- n-butyl
-CHzCHzCH3 -(CHz)zoCHz- sec-butyl
-CHzCHzCH3 -(CH2)20CH2- isobutyl
-CH,CH,CH; —(CH2)20CH2- tert—butyl
-CH,CH,CHj3; -(CH,),OCHs;- n-pentyl
-CH,CH,CH; -(CH,),OCH,- cyclopentyl
-CH2CH2CH3 -(CHz)zoCHz- n-hexyl
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-CHCHCHCH-(CH)OCH - 2, 4-dichl orophenyl -CH CH CH
-(CH)OCCH - nethyl -CH CH CH CH -(CHz) OCH - ethyl
w0 gseH3CH CH - (CH )OCH - "-propyl -CH CH CH QrCH{S104/039512
)OCH - isopropyl -CHCH CHCH -(CH )CCH - cycl opropyl
-CH CH CH CH - (CH)(IZH-n-butyI -CH CH CH CH - (CH
NS TR SIS ) fo LM L Ay
L CELEHCHY [ C.. ¢ CHPOC] cve Rh@:m’ \/I ~ CH CH
CH Fﬁzéﬂyf OcH - n- hd(GH)ARCHY oy cHy ﬂﬂhﬂf phenyl
cyicfCahERCH cH o CH CHOOCHEH - phenyi4-dichormhenyl
CH -CHodHpOBb - 4- chl or| offBiényOCHEH CH CH| fdthyt CH ) OCH -
2, 4CH,Cr,6Hapheny| - CH-@H){BCHEH - et hythyl
(eoeyety! ) - CH OOH)sOEh;- ethyl - Lildgyi CH - CH -
noRCORPH,CHY R r HCHDSOPRIPY .~ U Iblabi S8
R Ct‘ﬂ%@ﬁp@fH L oHocH ."f [ACHR)OCHAT VT T eortoneob Yl
t dr X BGHaCHT o oo G QCH o) ™ " BTy oy -
oyl clEBERCH: oy oo oh-(C):0C ey y | . Chaodytd - cH -
cyicChhe et H; -(CH,);OCH,- isobutyl
-CH2CH2CH3 -(CH2)3OCH2- tert-butyl
-CHzCHzCH3 -(CH2)3OCH2- n-pentyl
-CH,CH,CH; -(CH2)3OCH2- cyclopentyl
-CH2CH2CH3 -(CH2)3OCH2- n-hexyl
-CH2CH2CH3 -(CH2)3OCH2- cyclohexyl
-CH,CH,CH; -(CH,);0CH,- phenyl
-CH,CH,CHj; -(CH;);0CH,- 4-chlorophenyl
-CH,CH,CHj; -(CH;);OCH;- 2,4-dichlorophenyl
-CHzCHzCHzCHg, -CHz- methyl
(n-butyl)
-CH2CH2CH2CH3 ‘CH2‘ ethyl
-CH,CH,CH,CH; -CH,- n-propyl
-CHzCHzCHzCHj; -CHz- iSOpI’Opyl
-CH,CH,CH,CHj -CH,- cyclopropyl
-CH,CH,CH,CH; -CH,- n-butyl
-CH,CH,CH,CH;, -CH,- sec-butyl
-CH,CH,CH,CH; -CH,- isobutyl
-CH,CH,CH,CH; -CHo,- tert-butyl
-CH,CH,CH,CH3; -CH,- n-pentyl
-CH,CH,CH,CH; -CH,- cyclopentyl
-CHzCHzCHzCH3 -CHz- n-hexyl
-CH,CH,CH,CH; -CH;- cyclohexyl
-CHzCHzCHzCH3 -CHz- phenyl
-CH,CH,CH,CH; -CH,- 4-chlorophenyl
-CH,CH,CH,CH; -CH,- 2,4-dichlorophenyl
-CHzCHzCHzCH3 ﬂHz)z- methyl
-CH,CH,CH,CH; -(CHy),- ethyl
-CHzCHzCHzCH3 -(CHz)z- n-propyl
-CH,CH,CH,CHj; -(CH;),- isopropyl
-CH,CH,CH,CH; -(CH;),- cyclopropyl
-CH2CH2CH2CH3 -(CH2)2- n-butyl
-CH,CH,CH,CH; -(CH;),- sec-butyl
-CH,CH,CH,CH3; -(CH,),- isobutyl
-CHzCHzCHzCH3 -(CH2)2- tert -butyl

144




phenyl

4- chl orophenyl -CH OCH CH -CH - , 4-di chl orophenyl -CH
wOBHsAH311 CHz) - nmethyl -CH OCH CH - (CHz) - etP@I/US10bi/039512
OCH CH -(CHz) - n-propyl -CH OCH CH -(CHz) - isopropyl
-CH OCH CH-(CH) - cyclopropyl -CH OCH CH -(CH ) zZ-
I\A_ it vl Ol Ol I_I /f"LI-;\ SSC Ja_ldt \yl! L YL f"LI
_(Lﬁﬁﬁ fb¢i§@fﬁ\/ _ chl G (CHz) - ¢ PPyl vl . cn
O _pent CHH QCH CH - ( H‘z})ClQPentJyl
cchBb@HwQHé H}icx}ic}iﬂﬂiﬁt) - n-hexyl | »-tekYdCH CH
- (|eBH,CH,CHeCldhexyl - CHCQPGH-CH - (CHz) - | gléohekyl- CH OCH
CH -5} CH,@H hl orophe@ﬁ ~CH OCH CH -|($kday -
2,/ AcHi, AL CARPARENYT - )ZL’H T('HZ) - MRCRMropheii1 O
C!": -C 23 CH2 3 i - )ﬂl Ll / Ol i)’h%ﬂéb IQ\I':O\ bﬁ_é.p [JH
- (:FF FIZQH ¢ PI Ul“'ylw R 213 ("l_l ('Y"l_lu(:IIL_I) e PERY
5acC pCH #ﬂihnu mH.rﬂggﬁr- i sobut y/| | ethyloey oo
) dS&I)zCPf@éz(EHhut y\ - C -CH - (CHz) -| mppwnlyl - CH
OCHCBCH{CHYOH>  cycl opefitHp)s- isopropyl
-CH,CH,CH,CH; -(CH,)3- cyclopropyl
-CH,CH,CH,CHj; -(CH2)3- n-butyl
-CH,CH,CH,CHj; -(CH>)s- sec-butyl
-CH,CH,CH,CH; -(CH2)3- isobutyl
-CH,CH,CH,CH; -(CH)s- tert-butyl
-CH,CH,CH,CH; -(CH2)3- n-pentyl
-CH,CH,CH,CHj; -(CH;)s- cyclopentyl
-CHzCHzCHzCH3 -(CH2)3- n-hexyl
-CH2CH2CH2CH3 -(CH2)3- cyclohexyl
-CHzCHzCHzCH;; -(CHzﬁ phenyl
-CHzCHzCHzCH3 -(CH2)3- 4-chlorophenyl
-CH,CH,;CH,CH; -(CH;);- 2,4-dichlorophenyl
-CHzCHzCHzCHg, -(CH2)4- methyl
-CH,CH,CH,CHj; -(CH2)4- ethyl
-CH,CH,CH,CHj; -(CH;)s- n-propyl
-CH,CH,CH,CH; -(CHa)4- isopropyl
-CH,CH,CH,CH; -(CHa)4- cyclopropyl
-CHzCHzCHzCH3 -(CH2)4- n-butyl
-CH2CH2CH2CH3 -(CH2)4- sec—buty]
-CH,CH,CH,CH; -(CH;)s- isobutyl
-CH,CH,CH,CH3; -(CH2)4- tert-butyl
-CH,CH,CH,CH; -(CH2)4- n-pentyl
-CH,CH,CH,CHj; -(CH3)s- cyclopentyl
-CH2CH2CH2CH3 -(CH2)4- n-hexyl
-CHzCHzCHzCH3 -(CH2)4- cyclohexyl
-CHzCHzCHzCH;; -(CH2)4- phenyl
-CH,CH,CH,CHj; -(CHy)4- 4-chlorophenyl
-CH,CH,CH,CH; -(CHy)4- 2,4-dichlorophenyl
-CH,CH,CH,CHj3 -(CHy)s- methyl
-CH,CH,CH,CH3; -(CHz)s- ethyl
-CH,CH,CH,CH; -(CH3)s- n-propyl
-CH,CH,CH,CH; -(CHy)s- isopropyl
-CH,CH,CH,CHj,4 -(CHy)s- cyclopropyl
-CH,CH,CH,CH3; -(CHa)s- n-butyl
-CH,CH,CH,CH; -(CHy)s- sec-butyl
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-CH OCH CH -(CHz) - "-hexyl -CH OCH CH -(CHz) -
cycl ohexyl -CH OCH CH -(CHz) - phenyl -CH OCH CH
WO ¢@@sn51317 4- chl or ophenyl -CH OCH CH - (CHz) - PCT/US2004/039512

2, 4-di chl orophenyl -CH OCH CH - (CHz) - mat hyl -CH OCH

CH - (CHz) - ethyl -CH OCH CH - (CHz) - propyl -CH OCH
t CHCCRICH, ¢Iid” opyi md'}'lzb””m cert )T sl OPTOPY!

5GP HACR G oy s o GH )5 o, sobut wl th@!{tﬂu_! (CHz)

~ | rEHeCHae e CHy ooy ~;(C5sz3=|7\ - "~ pent yF-pertdl ocH CH

- (cOERCHGHeCHpent yl 1 €9 CH - (CHz) loyclapsaipll - CH

OCHCELCHCHzOHs cycl ohe@OH?)ssCH OCH CH - (&Heyyl- phenyl

- CHCAGEHGEH, () - 44 cf@I)ephenyl - CH GEIdhexyl( CHz) -

. 4~a@ucohocapbeny! - CHI Q@ §H - (CHz) - nepiuak) - CH OCH

O R CH,ElYT - TH “@.I{Izﬁs'i.; Loe) - T ReRidYdphehy? -

TR CH R Y '. LI oy oot et | 2Adichlorophietit

Na 'th\tHz(:Fr?Y‘l—l CH - cnhuf \/I ﬁqﬁ CH- CH-

- (cEHCHCHp G H 1t | *HQHzﬁc CH - (CHz) -| $hWent yI_
-CH2CH2CH2CH3 (CH2)6' -pI'Opyl
-CHzCHzCH2CH3 (CH2)6— 1sopropy1
-CH2CH2CH2CH3 -(CH2)6- CyClOpI’Opyl
-CH,CH,CH,CH3; -(CHy)6- n-butyl
-CH,CH,CH,CHj; -(CHz)s- sec-butyl
-CH2CH2CH2CH3 -(CHz)s- isobutyl
-CH,CH,CH,CH; -(CH2)6- tert-butyl
-CH,CH,CH,CH; -(CHz)s- n-pentyl
-CH,CH,CH,CH; -(CHy)s- cyclopentyl
-CH,CH,CH,CH; -(CHz)e- n-hexyl
-CH,CH,CH,CH3; -(CH;)e- cyclohexyl
-CH2CH2CH2CH3 -(CH2)6- phenyl
-CH,CH,CH,CH3; -(CH3)¢- 4-chlorophenyl
-CH,CH,CH,CH3; -(CH»)6- 2,4-dichlorophenyl
-CHzCHzCHzCHg. —CHzC(CH3)2- methyl
-CH2CH2CH2CH3 -CHzC(CH3)2- ethyl
-CH,CH,CH,CH; -CH,C(CHjs),- n-propyl
-CHzCHzCHzCH:; -CH2C(CH3)2- isopropyl
-CHzCHzCHzCH;; -CHzC(CH3)2- cyclopropyl
-CHzCHzCHzCH3 "CH2C(CH3)2' n-butyl
-CH,CH,CH,CH; -CHzC(CH3)2- sec-butyl
-CH,CH,CH,CH; -CH,C(CHs;),- 1sobutyl
-CH,CH,CH,CH3; -CH,C(CHs),- tert-butyl
-CH,CH,CH,CH; -CHzC(g‘b)z- n-pentyl
-CH,CH,CH,CHj; -CH,C(CHa),- cyclopentyl
-CHzCHzCHzCH;; —CHzC(CH3)2- n-hexy]
-CH,CH,CH,CH; -CH,C(CHs),- cyclohexyl
-CH2CH2CH2CH3 -CHzC(CH3)2- phenyl
-CH,CH,CH,CH; -CH,C(CHj3),- 4-chlorophenyl
-CH2CH2CH2CH3 -CHzC(CH3)2- 2,4-dichlorophenyl
-CHzCHzCHzCH3 -CHzC(CHg,)zCHz- methyl
-CH,CH,CH,CH; -CH,C(CH3;),CH,- ethyl
-CHzCHzCHzCH3 -CH2C(CH3)2CH2- n-propyl
-CHzCHzCHzCH;; -CH2C(CH3)2CH2- isopropyl
-CH,CH,CH,CHj; -CH,C(CH»),CH,- cyclopropyl
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-CH OCH CH -(CHz) - cyclopentyl -CH OCH CH -(CHz) -
n- hexyl -CH OCH CH -(CHz) - cycl ohexyl -CH OCH CH

WO ¢@stn31317 phenyl -CH OCH CH - (CHz) - 4-chl oropP@nySzoom%lz
OCH CH -(CHz) - 2, 4-dichlorophenyl -CH OCH CH -(CHz) -
met hyl ~CH OCH CH - (CHz) - ethyl CHOCHCH (CHz) -
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- CHCBOEHEGTL ) -+ =r¢HM3)ZC@-¢ OCcH |csplutybz) -
M{ pEHLGHCIICHCH CH - @H)C(Cfbyz@}bbentvltem‘@ﬂtm CH
- (GEECH,CHjGHy| - CH OEHTHCH $EE),- - cyjct-pereyly| - CH
CECECHICHOH;  pheny | -CHLCIOH,L§ A H ¢ CHZ) cyclopentyl
+{BGE AR O COGHC(CeT) ¥, 20 et gpnomyT
18501 IR o U XS SS9
C f@HYCHIZC;m%n) CH- ¢I?T£(QH3)2QH2?~/ CH \ﬁﬁ'gny rel-opropy
- CECBrEHAIL Gy o o ) GGHCHary ocH 4ehlofaphesiyhy )
- [ 5eB2GH:GH.CRy OcH +Cm¢(@1@%- | s opitgichlapplrony
CH-CBCH{@HOHs> tert - Ht(GH,),OCH,- methyl
_CH,CH,CH,CH; -(CH,),OCH,- ethyl
-CHzCHzCHzCH3 —(CHz)zOCHz- n-propyl
-CHzCHzCHzCHg, -(CHz)zOCHz- iSOpI‘Opyl
-CH,CH,CH,CH3; -(CH,),OCH;- cyclopropyl
-CH,CH,CH,CH; -(CHz)zOCHz- n-butyl
-CH,CH,CH,CH; -(CH;),OCH,- sec-butyl
-CHzCHzCHzCH;; -(CHz)zOCHz- isobutyl
-CH,CH,CH,CHj; -(CH;),OCH;- tert-butyl
-CH,CH,CH,CH3; -(CHz)zOCHz- n-pentyl
-CH,CH,CH,CH; -(CH;),OCH,- cyclopentyl
-CHzCHzCHzCHg, -(CHz)zoCHz- n-hexyl
-CHzCHzCHzCH3 -(CHz)zOCHz- cyclohexyl
—CH2CH2CH2CH3 -(CHz)zoCHz- phenyl
-CH,CH,CH,CH; -(CH;),OCH,- 4-chlorophenyl
-CH,CH,CH,CH; -(CH,),0OCH,;- 2,4-dichlorophenyl
-CHzCHzCHzCH3 -(CH2)3OCH2- methyl
-CH,CH,CH,CH5; -(CH2)3OCH2- ethyl
-CHzCHzCHzCHg, -(CH2)3OCH2- n-propyl
-CH2CH2CH2CH3 -(CH2)3OCH2- iSOpI'Opyl
-CH,CH,CH,CH; -(CH;);OCH,;- cyclopropyl
-CH2CH2CH2CH3 -(CH2)3OCH2- n-butyl
“CH,CH,CH,CH, ~(CH);OCH,- sec-butyl
-CH2CH2CH2CH3 -(CH2)3OCH2- isobutyl
-CH,CH,CH,CH; -(CH,);OCH,- tert-butyl
-CH,CH,CH,CH3; -(CH2)3OCH2- n-pentyl
-CH,CH,CH,CHj; -(CH,);OCH,- cyclopentyl
-CHzCHzCHzCH3 -(CH2)3OCH2- n—hexyl
-CH,CH,CH,CH; -(CH;);OCH,- cyclohexyl
“CH,CH,CH,CH, ~(CH,);0CH,- phenyl
-CH,CH,CH,CHj; -(CH,);0CHs- 4-chlorophenyl
-CHzCHzCHzCH:; -(CH2)3OCH2- 2,4-dichlorophenyl
-CH,OCH,CHj3; -CH,- methyl
(ethoxymethyl)
-CHzOCHzCH3 -CHz- Cthyl
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-CHOCHCH-CHCCH) - "-pentyl -CH OCH CH -CH C(CH )

- cyclopentyl -CHOCH CH -CH C(CH ) - "-hexyl -CH OCH
W@ERSAH3C( CH ) - cycl ohexyl -CH OCH CH - CH C( QrCH/US2004/039512
phenyl -CH OCH CH -CH C(CH ) - 4-chl orophenyl -CH OCH
CH - CHC(CH) - 2 4-di chl orophenyl -CH OCH CH -CH C(CH

SIS0 6 el T TS ARSI 11 Ml il
4 s5HaQCHCHyy n oy | r(:H{*( CH ) CH - cyidSANPBYY| T CH
BaﬁcﬁaCI:EéCH ) CH 1 -CHputyi - cH acH |csycloprprol cH )

CH-CHs@€EHpGHy | - CH OCH-C#-- CH C(CH ) CH n-butybbutyl -CH

OCHCHLYOCEECH{ CH ) CH ¢ -CHj-t - butyl - CH QGecGhityl CH C( CH

) |GBH;0CHReRt Yl - CH OCHE@H - CH C(CH ) UHsobugylcl opent yl

| CETROCHLHOT COH ) [t~ eyl O (G CF O

frexyt—=CH CH—CHC(CH freryt

_(Nl-:cﬁgeﬁlecﬁ%ll y\la_} ) Fa 2" A—ehi U;’LphCT) y’VE%I}LyP ~ |yg_=

- GeEHRQCHCHY ™ 5 7 o b, corenyt — orHEREIOEERY oy

)(T‘J-‘H2OQH{'ZQHB _CHOcH] CeHa CH Y OCH - et ey ocH cH

- (€EHy@EH,CHy - propyl | &8HECH CH - (cH ) aapiclobexypr opy|

- CHCBEPCHRCHS CH ) OCH | -GHel opr opyl - CH |@dlengH -

) OSEH,06HkOHY| - CH OCH-@Hh-- (CH ) OCH - . |sechlbriphbnyl
-CH,0OCH,CH; -CH,- 2,4-dichlorophenyl
-CH,0OCH,CHj3; -(CH;),- methyl
-CHzoCH2CH3 -(CHz)z- Cthy]
-CH,OCH,CH; -(CH3);- n-propyl
-CHzOCHzCH3 ‘ -(CH2)2- iSOpI'Opyl
-CH,OCH,CH; -(CHa)s- cyclopropyl
-CH20CH2CH3 —(CHz)z- n-butyl
-CH,OCH,CH; -(CHz)»- sec-butyl
-CH20CH2CH3 -(CHz)z- isobutyl
-CH,OCH,CH; -(CHz)z- tert-butyl
-CHzOCHzCH;; -(CHz)z- n-pentyl
-CH,OCH,CH; -(CHj);- cyclopentyl
-CH,OCH,CH; -(CH;)»- n-hexyl
-CH,OCH,CH; -(CHz),- cyclohexyl
-CHzOCHzCH3 -(CHz)z- phenyl
-CH,OCH,CH; -(CH>),- 4-chlorophenyl
-CH,0OCH,CH; -(CHy),- 2,4-dichlorophenyl
-CH,OCH,CH; -(CH2)3- methyl
-CH,0OCH,CHj -(CH;)s- ethyl
-CHzOCHzCH3 -(CH2)3— n-propyl
-CH,OCH,CHj; -(CH;)3- isopropyl
-CH,OCH,CHj3; -(CH;)s- cyclopropyl
-CH,OCH,CH; -(CH2)3- n-butyl
-CH,OCH,CH; -(CH;);- sec-butyl
-CH,OCH,CHj; -(CH;)3- isobutyl
-CH,OCH,CHj3; -(CH2)3- tert-butyl
-CH,OCH,CH; -(CHy)s- n-pentyl
-CH,0OCH,CHj3; -(CH;)s- cyclopentyl
-CH,OCH,CH; -(CH»);- n-hexyl
-CH,OCH,CH; -(CH,)3- cyclohexyl
-CH,OCH,CHj; -(CH2)3- pheny]
-CH,OCH,CH; -(CHy)s- 4-chlorophenyl
-CH,OCH,CHj3; -(CHy)s- 2,4-dichlorophenyl
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-CH OCH CH -(CH )OCH - isobutyl -CH OCH CH -(CH )OCH -
tert-butyl -CH OCH CH -(CH )OCH - n-pentyl -CH OCH CH
WO ¢@K03yB3CH - cycl opentyl -CH OCH CH - (CH ) OCH PCT/US2004/039512
M hexyl -CH OCH CH -(CH ) OCH - cycl ohexyl -CH OCH CH

(CH) OCH - phenyl -CH OCH CH - (CH) OCH -

> [SCHEREPOER hery Lo L ory caHmetl o

OCeCEBCHARY oy - o REFCH oon o (csthyl oo -

- H@Opmﬁzﬁlsm CH - f@HZ)ﬂZH | qnnrn K’/“IprQRXﬂ-I QCH CH

- ((eBH00BLCH; cycl opr opy{CHAIH OCH CH - ( CHSppropy -

n-{bCHYOCHREHEOCH CH - ( CHOHQEH - sec- but ytycldprbdCH CH

- (| CeIH),00BLCH; | sobut yl | -@HCH CH - (CH )| Aty

t STERGOEH,CHGH OCH CHI =(fH)] OCH — ™ PefifafltuH OcH CH

- (=CHOBH CH, CYCT OPET HCH OO CR = { Rl —

_ 5RO eI =2 (A TS MRS A= A TS IS

4 1chHaPSTRERs | . iy oofr&le oy oo . | -pentyl

, 4-6HeQCE6Hheny| - CH| c4GHoMH - CH - net hiy¢yclopentyl

( 2-GEb@OXyeHhy| ) - CH CHABGH-- CH - et hyl | »@kkxtH OCH - CH

- |"-CHrOEH,CHEH CH OCH| -(CHl;)4-i sopr opy! - GiycldhedH - CH -

Cy cCHROORYCH; -(CHy)a- phenyl
-CH,OCH,CH; -(CH»)4- 4-chlorophenyl
-CH,OCH,CHj; -(CHz)4- 2.4-dichlorophenyl
-CH,OCH,CHj3 -(CH,)s- methyl
-CHzOCHzCH3 -(CH2)5- Cthyl
-CH20CH2CH3 -(CH2)5- n—propyl
-CH,0OCH,CH; -(CH;)s- isopropyl
-CH,OCH,CHj; -(CH»)s- cyclopropyl
-CHzOCHzCH3 -(CH2)5- n-butyl
-CH,OCH,CHj3; -(CH,)s- sec-butyl
-CH,OCH,CH; -(CH,)s- isobutyl
-CH,0OCH,CH; -(CHz) 5- tert -butyl
-CHzOCHzCH3 -(CH2)5- n-pentyl
-CH,;OCH,CHj3; -(CHy)s- cyclopentyl
-CH,OCH,CHj; -(CHy)s- n-hexyl
-CH,OCH,CHj; -(CHz)s- cyclohexyl
-CH,OCH,CH; -(CHy)s- phenyl
-CH,0OCH,CHj3; -(CH,)s- 4-chlorophenyl
-CH,OCH,CH; -(CH,)s- 2,4-dichlorophenyl
-CH,OCH,CHj; -(CHz)s- methyl
-CH,0OCH,CHj3; -(CH2)5- ethyl
-CH,OCH,CH; -(CHy)6- n-propyl
-CH,0OCH,CH; -(CH3)e- isopropyl
-CH,OCH,CH3; -(CHy)s- cyclopropyl
-CH,OCH,CH; -(CH,)s- n-butyl
-CH,0OCH,CHj3; -(CHz)s- sec-butyl
-CHzOCHzCHg, -(CH2)6- isobutyl
-CH,OCH,CHj; -(CHy)s- : tert-butyl
-CHzOCHzCH3 -(CH2)6- n-pentyl
-CH,OCH,CH; -(CHa)¢- cyclopentyl
-CHzOCHzCH3 -(CHz)s- n-hexyl
-CH,OCH,CHj; -(CH;)e- cyclohexyl
-CHzOCHzCH3 -(CHz)s- phenyl
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-CHCHOCH-CH - ft-butyl -CH CH OCH -CH - sec-b I xiy\
-CH CH OCH -CH - isobutyl -CH CH OCH -CH - tert-bxx\y\
0 UHsSAH30CH -CH - wpentyl -CH CH OCH -CH - cyedDpsmwnyd39512
-CHCHOCH-CH - rt-hexyl -CH CH OCH -CH - cycl ohexyl
-CH CH OCH -CH - phenyl -CH CH OCH -CH -
4 PO~ O SO o 2 o C R Cr
CH LHOCILCH: ™ Bro [I( CH OCH-- (CH 2,4- alc;hgoé‘?l?hf 3}’1!
; C—rQﬂzQ‘;ﬁucﬁerﬂ C r‘; C)a- cH cH (rlﬁﬁthylr‘m'\u g
M brERHOCIECItH OCH -(CHzCSHzC(QHcs)zbutw _atholy ocH
- (CHELOCHgOBut yI - CH ICEHXCHCHRH ) -t emt-piopxkt v\ - CH
CHO@H,QCHAHs M pent y| -CHHA(CHOH - (CH )| isopeymil opent vy
- Gl CletHz) - - he)OHZC(@HgQHOCH ( Ud{fg}logropyl
CYPIOBO,Cr SO - e o(cHRREnyT - L ~(CH
i S APAACARN &v: He S A 2 NI s%é'bﬂt&f”"e"YL..
CHééZ{{%zdeC‘L \ Mooropyvl -GG “,”'f cuasobuyl O
-CH,OCH,CH; CTT CHC(CHy)o- © | | terebutyl
-CH,0OCH,CH; -CH2C(CH3)2- n-pentyl
-CH,OCH,CH3; -CH,C(CHs),- cyclopentyl
-CHzOCHzCHg, -CHzC(CH3)2- n-hexyl
-CH,OCH,CHj; -CHzC(CH3)2- cyclohexyl
-CHzOCHzCH3 -CHzC(CHg,)z- phenyl
-CH,OCH,CH; -CH,C(CHs),- 4-chlorophenyl
-CH,OCH,CH; -CH,C(CHs3),- 2,4-dichlorophenyl
-CH,OCH,CH; -CHzC(CH})zCHz- methyl
-CH,OCH,CH; -CH,C(CH3),CH,- ethyl
-CH,OCH,CHj; -CH,C(CH3),CH,;- n-propyl
-CHzoCH2CH3 -CHzC(CHg,)zCHz- isopropyl
-CH,OCH,CH; -CH,C(CHs3),CH,- cyclopropyl
-CH,0CH,CH3; -CH,C(CH3),CH,- n-butyl
-CHzOCHzCH3 -CHzC(CH3)2CH2- sec-butyl
-CH,0OCH,CHj3; -CHzC(CH3)2CH2- isobutyl
-CH,OCH,CHj; -CHzC(CH3)2CH2- tert-butyl
-CH,0OCH,CH; -CH2C(CH3)2CH2- n-pentyl
-CH,OCH,;CH; -CH,C(CH3),CH,- cyclopentyl
-CH20CH2CH3 -CHzC(CH3)2CH2- n-hexyl
-CH,OCH,CH; -CH,C(CH3),CH,- -cyclohexyl
-CH20CH2CH3 -CH2C(CH3)2CH2- phenyl
-CH,OCH,CHj; -CH,C(CH3),CH,- 4-chlorophenyl
-CH,OCH;,CHj; -CH,C(CH3),CH,- 2,4-dichlorophenyl
-CH,OCH,CHj; -(CH;),OCHS,- methyl
-CH20CH2CH3 -(CHz)zoCHz— ethyl
-CHzOCHzCH3 -(CHz)zOCHz- n-propyl
-CH,OCH,CHj; -(CH,),OCH,- isopropyl
-CH,OCH,CHj; -(CH,),OCH,;- cyclopropyl
-CH,OCH,CHj; -(CH;),OCH,- n-butyl
-CH,OCH,CH; -(CH;,),0CH,- sec-butyl
-CH,0OCH,CHj3; -(CH;),OCH,- isobutyl
-CHzOCHzCH3 -(CHz)zoCHz- tert -butyl
-CHzOCHzCHg, -(CH2)20CH2- n-pentyl
-CH,0OCH,CHj; —(CHz)zoCHz- cyclopentyl
-CHzoCH2CH3 -(CH2)20CH2- n-hexyl
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- CH CHOCH - ( CHz)

n-

but yl

cycl opr opyl
- CH CHOCH - ( CHz)
WO s@buosml7 - CH CHOCH - ( CHz)

c- butyl
- tert-

- CH CHOCH - ( CHz)
- CH CHOCH
- CH CHeXHUS2004/039512

but y\

- (CH )

-(CHz) - "-pentyl -CH CHOCH -(CHz) - cyclopentyl -CH
CHOCH - (CHz) - "-hexyl - CH CHOCH - (CHz) - cycl ohexyl
65755106 R U0 10 AR L EET
- GECHREHCHey 1y~ e (R HR Ty g penyl o1 oy
CHOEHOFEEH: . e pr opyr(CHRMQSRCH - ( Cizh 4-chlosopheny |
- (HCELOCHCHetz) - cy ¢ HEFhuSGH-CH CHOOHR Afdiplgrophenyl
n-|bCHyOCHIEHGCHOCH - ( CiH-(CH)g¥CHbBut yl - CHmEHPCH - (CH )
- [I-69hOCH,CHCH CHOCH 4 ((@1,);0CH£r t - but y| eth@H CHOCH
- (Cdm,ocH,epent Yyl - CHI GEhodig2) - cyChprgpiyl - CH
C“UeHz HZ@ oo nexyl ) @i - (CHz) fsex%ﬁ&lmexy'
A S “ﬂfé\'{ﬁH) K, L yelopropyl
4 —cH-¢ 4—cieh Heny
s mﬁz Hﬂ‘l—lLL et A H) R -~ ';b Tt by
-CH,0CH,CHj3 -(CH,);OCHS,- " sec- butyl i
-CH,OCH,CH3; -(CH;,);OCH,- 1sobutyl
-CH,0OCH,CH; -(CH,);0CH,- ter t-butyl
-CH,0OCH,CH; -(CH,);0OCH,- n-pentyl
-CH,0OCH,CH3 -(CH;);0OCH,- cyclopentyl
-CHzOCHzCH3 -(CH2)3OCH2- n—hexyl
-CH,0OCH,CH; -(CH,);0CH;- cyclohexyl
-CHzoCH2CH3 —(CH2)3OCH2- phenyl
-CH,OCH,CH3 -(CH,);OCH,- 4-chlorophenyl
-CH,OCH,CHj3; -(CH;);OCHj,- 2,4-dichlorophenyl
-CH,CH,0OCH3; -CH;- methyl
(2-methoxyethyl)
-CH,CH,OCH; -CH,- ethyl
-CH2CH20CH3 -CHz- n—propyl
-CH,CH,0OCH3; -CH,- isopropyl
-CH,CH,0OCH3 -CH;- cyclopropyl
-CH,CH,0OCH; -CH;- n-butyl
-CH,CH,OCH; -CH;- sec-butyl
-CH,CH,OCHj3; -CH,- isobutyl
-CH,CH,0OCH; -CH;- tert-butyl
-CH,CH,OCHj; -CH;- n—pentyl
-CH,CH,0OCH; -CH,- cyclopentyl
-CH,CH,0CH; -CH,- n-hexyl
-CH,CH,0CHj; -CH,- cyclohexyl
-CH,CH,0OCH; -CH,- phenyl
-CH,CH,OCH; -CH5- 4-chlorophenyl
-CH,CH,0OCH; -CH,- 2,4-dichlorophenyl
-CH,CH,0CHj; -(CH3),- methyl
-CH,CH,0OCH; -(CHz)z- ethyl
-CH,CH,OCH; -(CHy),- n-propyl
-CH,CH,0CHj; -(CH,),- isopropyl
-CH,CH,0OCHj3; -(CH,),- cyclopropyl
-CH,CH,OCHj3; -(CH3),- n-butyl
-CHzCHzOCHg, -(CHz)z- sec-butyl
-CH,CH,OCH3 -(CH,),- 1sobutyl
-CH,CH,0CHj; -(CH,);- tert-butyl
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-CH CHOCH - (CHz) - "-propyl -CH CHOCH -(CHz) -
i sopropyl -CH CHOCH -(CHz) - cyclopropyl -CH CH OCH
WO ¢@kn51317 " - but yl -CH CHOCH - (CHz) - sec- but yl PQHUSHHODI39512
-(CH)S isobutyl -CH CHOCH -(CH )S- tert-butyl -CH
CHOCH - (CH )S— "-pentyl -CH CHOCH - (CH )S- cycl opentyl
c TCHEEHPC &H-erocH ](BC{(:‘)HZ‘)ZSWptlgtj:,'rI R
) $< CEBE QCHE ha CH- - (CHY cyclopentyl
2,[4CHe “[BQCHEhpnvl - cH- &bl - (cHV et hy#-hedl) cHocH
- (COECH,@ERy| - CH CHOMGH)EH ) - we pr ofpsiicloherylcHOCH
- (B, CHeoREHpY | CH CHACHI)ACH ) - cycl opreopy!| - CH
CHOCH,€dslvH; i - but yl | QEHGHOCH - ( CHV s efc4-bhloydphefH
CHOCH, etV sobut yT { GidpCHOCH - (CHV T efr 2 4Rididropkdilyl
G. H2C (Y PEntyT { Gk hiOCH - (THV CnynBtﬁ@I“ yr -CH
CmdeH2CHAOCHS 4~ 4 ey ordStle ) - o cioos PT-QV Fm{u \
metr&ipCH,OCH; -(CH,)s- isopropyl  ’
-CH,CH,OCH; -(CHay)s- cyclopropyl
-CH2CH20CH3 -(CH2)3- n-butyl
-CHzCHzOCH;; -(CH2)3— sec-butyl
-CH,CH,OCH; -(CHy)3- isobutyl
-CH,CH,0OCH; -(CH,)s3- tert-butyl
-CH,CH,0OCHj; -(CH,)s- n-pentyl
-CH,CH,OCH3, -(CHy)3- cyclopentyl
-CHzCHzOCH3 -(CH2)3- n-hexyl
-CH,CH,OCHj3; -(CH;)3- cyclohexyl
-CH,CH,OCHj; -(CH;)s- phenyl
-CH,CH,OCHj; -(CH;)3- 4-chlorophenyl
-CH,CH,OCH3; -(CH,)3- 2,4-dichlorophenyl
-CHzCHzOCH3 -(CH2)4- methyl
-CHzCHzOCH3 -(CH2)4- ethyl
-CH,CH,0OCHj; -(CHy)s- n-propyl
-CH,CH,0CH; -(CHa)4- 1sopropyl
-CH,CH,OCH; -(CH,)s- cyclopropyl
-CH,CH,0OCHj; -(CHy)s- n-butyl
-CH,CH,0OCHj; -(CH;)4- sec-butyl
-CH,CH,OCH; -(CHy)s- isobutyl
-CH,CH,0OCHj3; -(CH2)4- tert-butyl
-CH,CH,0CH; -(CHy)s- n-pentyl
-CH,CH,0CHj; -(CHy)s- cyclopentyl
-CH,CH,0OCHj, -(CH,)s- n-hexyl
-CHzCHzOCH3 -(CH2)4- cyclohexyl
-CHzCHzOCHg, -(CH2)4- phenyl
-CH,CH,OCH; -(CH;)s- 4-chlorophenyl
-CHzCHzOCH3 -(CH2)4— 2,4-dichlorophenyl
-CH,CH,0OCH3; -(CH»)s- methyl
-CH,CH,OCHj; -(CHy)s- ethyl
-CH,CH,0CHj; -(CH»)s- n-propyl
-CH,CH,OCHj; -(CH»)s- isopropyl
-CH,CH,OCH3; -(CH;)s- cyclopropyl
-CH,CH,0OCHj; -(CH2)5- n-butyl
-CHzCHzOCH3 -(CH2)5- sec-butyl
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-CH CHOCH -CH C(CH ) - ethyl -CH CHOCH -CH C(CH ) -

n-propyl -CH CHOCH -CH C(CH ) - isopropyl -CH CHOCH
WO gs@By ) - cycl opropyl -CH CHOCH - CH C( CH )PET/US2004/039512
M butyl -CH CHOCH -CH C(CH ) - 5ec-butyl -CH CHOCH -CH
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Cl GEH)CHIOCH; - propyl 1 @BHGIOCH - CH C( CH gycldHexyl
isqpﬂgpﬁgocﬁlj CHOCH - CHCHL§H ) CH - cyclmepopy! - CH
C**éﬂzclgf'@(?ﬂ“” ) OO | (CRHYYT U SHOUT 4 bofgphehyl, CF
G e Tk 151 B SRR AR 22, AT
lrCHCHROCH™ (o yyCH 'r‘/%‘u y CH m@thylnnnnf i
- e CoH crcH ) CrCHaE hexyl - CH G _CH C(CH)
CH-CHeGHQBExy| - CH CHOGH)seH C(CH ) CH 7-prsishy] - CH
CHECH,CIBYOCHCH ) CH - | 4Cth)sor ophenyl - QHs@HaBH - CH
C( GFH)CEMDEHZ, 4- di chl pbr(@BhRAay| cyclopropyl
-CH2CH20CH3 —(CH2)6- n-butyl
-CH,CH,0CHj3; -(CH2)6— sec-butyl
-CH,CH,0OCHj; -(CH,)e- isobutyl
-CH,CH,0CHj; -(CH2)6- tert—butyl
-CHzCHzOCH;; -(CH2)6- n—pentyl
-CH,CH,0OCHj; -(CH,)s- cyclopentyl
-CH,CH,0CHj; -(CHz)G- n—hexyl
-CH,CH,0CH; -(CHy)s- cyclohexyl
-CH2CH20CH3 -(CH2)6- phenyl
-CH,CH,0CH; -(CH;)6- 4-chlorophenyl
-CH,CH,OCH3 -(CHy)s- 2,4-dichlorophenyl
-CH,CH,0CH; -CH,C(CHs),- methyl
-CH,CH,0CHj; -CH,C(CH3),- ethyl
-CHzCHzOCH3 -CH2C(CH3)2- n-propyl
-CH,CH,OCH; -CH,C(CH,),- isopropyl
-CH,CH,0CH; -CH,C(CH;),- cyclopropyl .
-CH,CH,0CH; -CHzC(CHg,)z- n-butyl
-CHzCHzOCH;; -CH2C(CH3)2- sec-butyl
-CH,CH,0CHj; -CH,C(CH3),- isobutyl
-CH,CH,0CH; -CH,C(CHs),- tert-butyl
-CH,CH,0CH; -CH,C(CH;),- n-pentyl
-CH,CH,0CH; -CH,C(CHj3);- cyclopentyl
-CH,CH,0CH; -CH,C(CHj3);- n-hexyl
-CH,CH,OCHj; -CH,C(CH3),- cyclohexyl
-CH,CH,0CH; -CH,C(CH;),- phenyl
-CH,CH,0OCH; -CH,C(CH;),- 4-chlorophenyl
-CH,CH,0OCH; -CH,C(CH;),- 2,4-dichlorophenyl
-CH,CH,0CH; -CH,C(CH;),CH,- methyl
-CH,CH,0CHj3; —CH2C(QH3)2CH2- ethyl
-CH2CH20CH3 -CHzC(CH3)2CH2- n-propyl
-CH,CH,0OCH3; -CH,C(CHj3),CH;- isopropyl
-CH,CH,OCH; -CH,C(CH3),CH5- cyclopropyl
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-CH CHOCH -(CH )OCH - methyl -CH CHOCH -(CH ) OCH -
ethyl -CH CHOCH -(CH )OCH - n-propyl -CH CHOCH - (CH
WO QBKt0s513150pr opyl -CH CHOCH - (CH ) OCH - cycl opr@pyb2004h39512
CHOCH - (CH )OCH - "-butyl -CH CHOCH -(CH ) OCH -
sec- butyl -CH CHOCH (CH ) OCH - isobutyl CH CHOCH
S A o AR AR (o TSI 2 TIPSR
. HCRBCHROCHy chocy - Frv(;mz)zcl‘\lm ohe \VﬁCB " CHOCH.
- (cAHEE0CHheny| - Oli-CHEIGH)GHY oy | isobutyl
4-|cRHa€HpOERy| - CH CHOSEH.C(H)OTH-- . 4] tirebutpl ophenyl
- CHCE-IOELDCHEH ) OCH - n@HW{CH&ﬂIIQ—@H - - PlehtyOCH -
etlhgH,c850CHCH - (CH ) QCH,c(CHpyamY! - CHefotéehtyl ( CH
) P, CHRORERDYT - OFf PECHE(dR AT~ YHeOR OPyT - O
OB, CLEHICHEH i, ARSI
” (cEPeeRaOCHs 7 7 ﬁmﬁg 2 oH YL pentyh
- (ECEEBe0CHe Y orH - rCleGGQ@wgﬁHz CH_O-thehjorophenyloryy
- [nCheCHOCHy cHOCH - | eEHY@IGH ) GHac | ohek-dicipropimsoe!
- ( CHHOCBLOCHaheny | -(CH,),OCH,- methyl
-CH,CH,0OCHj; -(CH;),OCHj;- ethyl
-CH,CH,;OCH3; -(CH;),OCH;- n-propyl
-CH,;CH,0CH; -(CH;),OCH;- isopropyl
-CH,CH,0CHj; -(CH;),OCH,- cyclopropyl
-CH,CH,0OCHj3; -(CH,),OCH,- n-butyl
-CHzCHzOCH3 -(CHz)zOCHz- sec-butyl
-CH,CH,OCHj; -(CH;),OCH,- isobutyl
-CH,CH,0CH; -(CH2)20CH2- tert—butyl
-CH,CH,0OCHj; -(CH,),OCH,;- n-pentyl
-CH,CH,OCHj3; -(CH2)20CH2- cyclopentyl
-CH2CH20CH3 -(CHz)zOCHz- n—hexyl
-CHzCHzOCH3 -(CHz)zOCHz- cyclohexyl
-CH2CH20CH3 -(CHz)zoCHz- phenyl
-CH,CH,OCHj; -(CH;),OCH,- 4-chlorophenyl
—CHzCHzOCH3 —(CHz)zOCHz- 2,4-diCh101‘0phCIly1 '
-CH,CH,0CHj; -(CH,);0OCH,;- methyl
-CHzCHzOCH3 -(CH2)3OCH2- ethyl
-CH,CH,OCH3 -(CH,);0CH,- n-propyl
-CH,CH,0CHj3; -(CH;);OCH;- isopropyl
-CH,CH,0OCHj; -(CH,);OCH,- cyclopropyl
-CHzCHzOCH3 —(CH2)3OCH2— n-butyl
-CH,CH,0CHj; -(CH,);OCH,;- sec-butyl
-CH,CH,OCH; -(CH,);OCH,- isobutyl
-CH,CH,0OCH; -(CH2)3OCH2- tert-butyl
-CHzCHzOCH} -(CH2)3OCH2- n-pentyl
-CH,CH,0CHj; -(CH,);OCH;- cyclopentyl
-CHzCHzOCH3 -(CH2)3OCH2- n-hexyl
-CH,CH,0OCH; -(CH;);OCH,- cyclohexyl
-CH,CH,0OCH; -(CH;);OCH,- phenyl
-CHzCHzOCH;; -(CH2)3OCH2- 4-ch10rophenyl
-CH,CH,0CHj3; -(CH,);OCH,- 2,4-dichlorophenyl
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-CH CHOCH - (CH )OCH - 4-chl orophenyl -CH CHOCH - (CH
) OCH - 2, 4-di chl orophenyl CYTOKI NE | NDUCTI ON | N HUVAN

WEEBES5Bonpounds of the invention have been f oRCTUSIN04/039512

10

15

20

25

30

i nduce cytokine biosynthesis when tested using the
nmet hod described below. An in vitro human bl ood cel

systemis used tivity
is based on thg §ﬁ£§§§$§§%ﬂ¥&$h5ﬁﬁFé?@@@@ﬁ92%&4 unor
necr osi sChapb@ids(oTkhd intdhtidn thavdbeenr foemEGLihdi®e )y tokine
secreted into culture nedia as described by Testernman

et . blasyntlilqsls vajandRitekugingthe mashodbdesemed betayionodul at or s

| m qui no
0 90 Ao e, ARG i
f or AQUNityLis %awﬂtﬂn&hb heashrémeinofi @atdférgn Ahdraimdaserosisifactor (o)

col |l ected by veni puncture into EDTA vacut ai ner  tubes.
Per {IpNend T 6%8@6%%6@@@@5{4 I@ewléuremdez) asgjegcribed by

Sep@és@e%rﬁﬁnfef.%iﬂﬂi"“@ k @llc%ﬁ%%e% dd% ttorgImiquimod

centrifugation usi E- 1077

1: lamd $-ﬂ76ﬂ9"bﬂm¢m&l&>f Ehdsmyzat&olagj,ﬁér&@ %2 (Septe(rDRBIPIS).
or Hank's Bal anced Salts Solution (HBSS). The PBMC

| ayer is collected and washed twi ce with DPBS or HBSS

andp[RaCNenEsFatidn br Cuftugel I s/nL in RPM conpl ete.
The PBMC suspension is added to 48 well flat bottom

steril e Wholldoed fromyrhealihynhesar dmorsis colteniest byjyenipumature
gg nf gcgﬁﬁ‘ﬁp\/aﬁh pnsé(r) ub\%:g Ibilﬁ@{ %’e*a&hﬁéﬁ n!;]ono%fulﬁ{ear%%hs {PBMC) are

COn§ephiatdddrdre whomm@dmsal dexﬁﬁmﬁaﬂmt E’mﬁﬁrgatmomﬂ@e
co ounds are solubilized in di

( DVEE TORMNUSIVES 7c &Je%tSrdaklfeélrﬂ kn@@ I%ulh%ﬁco é%’é@%nhlat& Buffered
fi n?!ihn%%P gf)fe‘f{'alqlgs Bh1addld’ Qlits %Eiﬁ)nbh gﬁBtsg) Uffe FﬁMG‘fa?er is

ounds are gener al
concdleticdaind M&sneanymgmh DﬁBS@rmmﬂsrLand\Aesuspemd@dtam éix 10°

The sol ution_of tes is added. at, 6
1 eeatiSah KBS spple. AbR LN shapeesian 5 dded ia Savell i
di | LN SteRlSistRAGIfule ﬁlgt%s Yedskas, Cg—rhﬁnfg%m& BSBeASH Pickinson

is then added to the wells In an equal” vol une,
bri h@wrage,tlhecctlegarkcbfﬁpmmajnmgraneqmarl aoluorso i RPMR eomplete

desir aﬁg¥%%§q7 014 . The final concentration of
PBNEe]ﬁ§B% CLeomPOURd.c o | s/, The plates are
cover ed
Compound Preparation
The compounds are solubilized in dimethyl sulfoxide (DMSO). The
DMSO concentration should not exceed a final concentration of 1% for addition

to the culture wells. The compounds are generally tested at concentrations

ranging from 30-0.014 uM.

Incubation

The solution of test compound is added at 60 pM to the first well
containing RPMI complete and serial 3 fold dilutions are made in the wells. The
PBMC suspension is then added to the wells in an equal volume, bringing the

test compound concentrations to the desired range (30-0.014 uM). The final
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with sterile plastic lids, m xed gently and then
i ncubated for to 24 hours at 37C in a 5% carbon

waele@riosis1at nosphere. Separation Fol | ow ng i ncuPel/Us1004/039512
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the plates are centrifuged for mnutes at 1000 rpm
(approxi mately 200 x g) at 4 C. The cell-free culture

S upercne% a{l ion oF’PI?I@I'@su&p? Vsqotnr}s SltOe ce:l}ls?mEOI )%1? gﬁe@é{s ar covered

ransferred to stefrile polyprop
Safmﬂﬁéterﬂé ®l43HE HHQinfiRed gdntly ad0 thed indiBafedubt 18 to 24 hours at
anal ysis. The sanples are anal yzed for interferon (a)
by & E?SA?&%G“?@ﬁHSQﬁ@Faﬁ@@?b@?s factor (a) by ELISA or
| GEN Assay. Interferon (a) and Tunor Necrosis Factor
(a) Analysis by ELISA Interferon ( ) concentration is
detSepaatie@d by ELI SA using a Human Ml ti- Species kit

from PB d K
Rosul 1 s TATBVEREGPOUR F1F RGPHHE CrURGHEAEN HLimikasct 3900
(@)rpd (Nprogiaies 96@& lgP B 48 %‘é%mf&%@uﬂﬁ'ﬂe@ n%éf-hét% i ts

aval | abl'e from i osource | nternational
Al trgnqmdewh a stes Ty Iropyd et pipttiand treasfeived theterilei ned

PRI e PR ARAT DRI 450 e OEar gl w%‘lysw

Thehie RAMPRA SNy S foR iktehiTeon [QFbyCBDISA Sndefod nifdrafetiodn
ant i bo%‘D Bal r from Bi osource International, Camarill o,

A fagters(0) by ERSA ox P ENSASSaY.n pg/ mL. The conpl et e

di scl osures of the patents, patent docunents, and
publications cited herein are incorporated by

r efleeefaoa (e)ardBimordidcrésd Facas (i Aﬁagrhs hsa BEELISA

i ndivid aIIy i ncor porat ed. ,Vari ous cati.ons_and
alterati %tﬁgfeﬁoarz%‘?%lc?fﬁ%ﬁfl .%%twnme %Qé/’abﬁja% ahtumag

th mtlgﬁielﬂeg fitiFdnt ﬁELglgm@ﬂlkng%%ogaWst Nﬁg ﬁs'ght:lb &N

scope spirit of this invention. It’s
und@ssltmdexma&sedmlsg/mmxent| on i s not |ntended to be

unduly lLLimted by the il ative enpbodi pents and.
oxanp! ed vt Sreptn RN Toheselion g Sing

e mipp s AR %vﬁ[a%le%ﬁ»ﬁ%&@qr&mwﬁw@flale@aﬂ%m @AyAWeﬁlatdy,
t he scNge of the invention intended to be limted only

by thenE Icanmtrgteqn Gaorbedetramaied byORIEN M-SewigsTimrgunoassay
CLAI regd oft-an IG%N:W gﬁ'a']yze? frotmthEFI\c]) rInr?’Jmatlénal %althers'burg,

The immunoassay uses a human TNF capture and detection antibody pair from

Biosource International, Camarillo, CA. Results are expressed in pg/mL.

The complete disclosures of the patents, patent documents, and
publications cited herein are incorporated by reference in their entirety as if each
were individually incorporated. Various modifications and alterations to this
invention will become apparent to those skilled in the art without departing from
the scope and spirit of this invention. It should be understood that this invention
1s not intended to be unduly limited by the illustrative embodiments and
examples set forth herein and that such examples and embodiments are presented
by way of example only with the scope of the invention intended to be limited

only by the claims set forth herein as follows.
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XZ - 1-1 1-1 wherein: X is alkylene optionally
interrupted by one or nore -O groups; Zis -C(O -,

WO gepD317or -C(-Q R - ) -; Ris selected fronP€TEs2004/039512
group consisting of: hydrogen, alkyl, aryl,
al kyl ene-aryl, heteroaryl, alkylene-heteroaryl, and
al , vyl «alkyl-ene-aryl, heteroaryl, or
al M{éﬁgéi@%ﬁggﬁ)}s'substitut ed by one or nore
substituents selected fromthe group consisting of:
hal ogen, cyano, nitro, al koxy, dialkylam no,
al ky| t hidoconipguad ok the Famapladlddxy, al kyl , - NH-SO -RL
-NHC(O-RL, -NHCO-NH, -NHCO-NHRL, and -N;
with the proviso that if Zis -C(O-, then nay al so be
-N(CH ) (CCH ) ; NH,

5
3

I-1
wherein:

X is alkylene optionally interrupted by one or more -O- groups;

Z is -C(0)-, -C(0)0-, or -C(-Q-R.3)2-;

R,.) is selected from the group consisting of:
hydrogen,
alkyl,
aryl,

alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
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with the further proviso that if Zis -C(OO, thenis
not hydrogen; with the further proviso that if Zis

WO g{epD317 t hen X does not include -O groups; BLT/BESM04/039512
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S; RL is selected fromthe group consisting of:

al kyl, aryl, alkylene-aryl, heteroaryl,

al kyl ene- het eroary ,_§5q | kyl, aryl, alkylene-aryl,
heteroaryl, or al kyl eneZhéferoaryl substituted by one
or nore substituenNsl-€@DeRi.gd fromthe group

consi sting of: halg@ﬁn, cyano, nitro, al koxy,

di al kyl am no, al kyNEhEE)-Weoal kyl , hal oal koxy, al kyl,
-NH SO -RL , -NH G@&. Mﬁﬁ )-NH , -NHC(O-NHR
, and -N; or thecé§%8 S canﬁT%gﬁgiogether to forma
ring system conpri-Bkng a saturated or unsaturated 5-,

O o0l T et o o 3 P L) AR S h0 e
-N(CH3)(OCHj3);
with the further proviso that if Z is -C(O)O-, then R, is not
hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOors;
R,.; is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO2-Ri.4,
-NH-C(O)-R14,
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al kyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,

whedsosstyl , or al kyl ene-het eroaryl substit ut eBCHYSINE039512
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or nore substituents selected fromthe group

consi sting of: hal ogen, cyano, nitro, alkoxy,

di al kyl am no, al ky{&hj E oal kyl, hal oal koxy, al kyl,
and -N3; and Ris g%?%@?%E@#Ton1the group consi sting
of: -R4, -X -R4, -XH-CEORNHaRg,,aXd-R ; X is selected

fromthe group congisting of alkylene, alkenylene,
al kynyl ene, aryl end3 and het er oaryl ene wherein the

al kyl en e @lﬂ%'
optlonaﬁ?fﬂﬁg g¥bﬁpta3 or rnlﬁgt a&ﬁfene n%ﬁga

hemmmunayManmuamﬂibpﬁtonahmgnbmmémngpted by one or

nore - ups; .Y; sel ected.from.the group
consi st ﬁig 1%?4?601@(%3’8 the grougeegsistigg Rty .~ “o(R ) -
alkyl,
aryl,

alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-Nj3; and
R; is selected from the group consisting of:
Ry,
-X'-Ry,
-X'-Y'-R4, and
-X'Rs;
X' is selected from the group consisting of alkylene, alkenylene,

alkynylene, arylene, and heteroarylene, wherein the alkylene, alkenylene, and
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-C(Re)-O, -0-C(R)-, -0-C(O-0O, -N(Rs)-Q -,
-C(Re)-N(R)-, -0-C(Re)-N(R)-, -C(Re)-N(OR)-, N-Q -

wa28/05131 7R NNQ 1 - , and V- N R is selected fronUusine4/039512
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group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,
hetadi{}mafeylh grdupt edrobe (y';itiiinh}]j/ ergtiypted or terminated with arylene, or

éwroar xyalkg %g¥ and éE Iheteroar qylh

ieropryigRe Ak gptiongly dperupte §H9‘F or %}Pgﬂ ups;
o yLal ko Soec@r ek Basngoy | aryl envl
het er oar yl oxy&8(®yk-enyl , and al kyl het eroaryl enyl groups
can be unsubs%g@ r substituted by one or nore
substituents é%@ ently selected fromthe group
consi sting ofcagkyl, al koxy, hydroxyal kyl, hal oal kyl,
hal oal koxy, hal ogen, nitro, hydroxy, nercapto, cyano,
aryl, aryl oxyC@oyd-al kyl eneoxy, heteroaryl,
heteroaryloxy Bgi groaryl al kyl eneoxy, heterocyclyl,
am no, al kyl a% n@£ ?dl al kyl am no,
(di al kyl am nepatCi)@neoxy, and in the case of alkyl,
al kenyl , and alkxﬁgl 0x0;5 is selected fromthe group
consi sting of N(Rg 'C(R) - vand . is selected fromthe
group conS|stCQg9 (R 5p and =S; Ris a C2-7 al kyl ene;
m

is selected fr t he 'group consi sting of hydrogen,
al kyl , -O-C(R¢)-N(Rs)-,

-C(R6)-N(ORy)-,

{\N-Q'—-
R/

—N— R7—/N—Q'
R, , and
~{ ¥
\ R10

R, is selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl, wherein
the alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl
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, and alkynyl, oxo;
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al koxyal kyl enyl, and aryl al kylenyl; is selected from
the group consisting of hydrogen and alkyl; R ois 3-8

w@bdoghoerse] A is selected fromthe group consi SPCTYSI®04/039512
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-0, -C(O-, -S(0)o -2- -CH2-, and -N(R)-; Q is
sel ected fromthe group consisting of a bond, -C(R)-

-sgl( Sg% eg‘( 543 %emcﬁﬁl%‘a%&ﬁpgl’g%g?%s 391?95 gﬁ a R") Vis

-0-C(Re)-, and -S(0O (C,Hzg and b are mdependently
mtege%s:(Rbr)om 1-tp- W|th he proviso that a + b is <
7, RA ang are each ndeﬁr)ﬁently sel ected fromthe
group Bonsi sdnidng of : oge hal ogen al kyl ,

al kenyl , al kox aIkyIthlo and - or_ and taken
t oget he.‘Rcfl%?erlﬁ%thm the $Tqud gonsisying Pf né PSS s

unsubst it u eg oL $ieRst i tuted by one or nore R groups,
or a fuségg @%9 §rrerrbered saturated ring that is

unsubst Rgus gedlectrd fsarbsid grote dorisistiop ef bydrogeng aRyYr oups;
F) abesyFRs e BeeRy M Roxy: and “N(Re) : R s
sel ect e, fig QMectduer&th MPgre QP Sbststing oPhydrbdrPaRIkIkyl;
R is Cs.g alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S(0O)o-2-, -CHz-,
and -N(Rs)-;
Q' is selected from the group consisting of a bond, -C(Re)-,
-C(Re)-C(Re)-, -5(0)z-, and -S(O)2-N(Rs)-;
V is selected from the group consisting of -C(Rg)-, -O-C(R¢)-, and
-S(0)2-;
a and b are independently integers from 1 to 6 with the proviso that a+b
1s<7;
Ra and Ry are each independently selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro)2;
or Ra and Rp taken together form either a fused aryl ring that is
unsubstituted or substituted by one or more R groups, or a fused 5 to 7
membered saturated ring that is unsubstituted or substituted by one or more R,
groups;
R is selected from the group consisting of:

fluoro,
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hydroxy, al kyl, al kenyl, hal oal kyl, al koxy, al kylthi o,
and -N(R ) ; or a pharnaceutical ™ acceptable salt

wao b@sesf3l7 . A conpound of the Fornula (1-2): 1PQ@I/US2004/039512
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wherein: X is al kylene optionally interrupted by one
or nore -O groups; nis an integer fomO to 4; Zis
:(0O-, -90, o(klc( QR. ) -; Ris selected from

the gr oup consi st né’ hydr ogen, al kyl, aryl,

al kyl ene-aryl, he&@n@n@yl,alkylene het eroaryl, and

al kyl, aryl, alkylene aryl, heteroaryl, or

al kyl ene- het er oar)?i oXWadi t ut ed by one or nore

substituents sel ecf )f romthe group consisting of:
hal ogen, cyano, nit ‘al koxy, di al kyl am no,

al kyl t hi o, hﬂa(miquclted from the group consisting of:

halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
N(Ro)z;

or a pharmaceutically acceptable salt thereof.

2. A compound of the Formula (I-2):

NH,
NN
| \>_R2
N
\X ,
(R)n - \
R4
I-2

wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer fom 0 to 4,
Z is -C(0)-, -C(O)0O-, or -C(-Q-R}.3)2-;
Ri.; is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
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hal oal koxy, alkyl, -NHSO-R-*, -NHC(O-R,
-NHC(O-NH, -NHC(O-NHR .4, and -N; with the

wee@sissithat if Zis -C(O-, then may al so bePeMIE04/039512
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J)(OCH ); with the further proviso that if Zis
~C(OO, then R. is not hydrogen; with the further
provi so that O, then X does not include

if.Z is -
-O groups; ialkygﬁneé‘,et%o%?’g’é‘?ect ed fromthe group

consi sting ofalkykldeyll alk§edé-aryd] Heydroaiot, af Mﬂ(rleh@h@ﬁeﬁﬁwﬂ :
al kyl ene- heteroaryl, andal kyl, aryl, al kyl ene-aryl,
het er oasybstitied By Ry eaolecsubstsaenys sedeskask freratleistoyp one

or nor e_c%Hgﬁﬁgt#:ents sel ected fromthe group
consi sting of:® hal ogen, cyano, nitro, alkoxy,
di al kyl am no, al kyhkloge®, hal oal kyl, hal oal koxy,

cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-S0,-R; 4,
-NH-C(O)-R4,
-NH-C(O)-NHa,
-NH-C(0O)-NH-R .4, and
-N3;
with the proviso that if Z is -C(O)-, then R;.; may also be
-N(CH3)(OCHs);
with the further proviso that if Z is -C(O)O-, then R;_; is not
hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOorsS;
R,.; 1s selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,

alkylene-heteroaryl, and
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alkyl, -NHSO-RL, -NHC(O-R, -NHC(O-NH,
-NHC(O-NHR, and -N; or the .3 groups can join

or unsaturated 5-, 6-, or 7-menbered ring; 4 is
sel ected fromthe group consisting of: alkyl, aryl,

o b e oY 54 3R ) SRR SRR R

al kyl enguhigihREdBY Yhe Grhcieisibdti@tnbyseRiteeddForBieSzroup
substituents sel ected fromthe group consisting of:

hal ogen corsjswg ofni tro, al koxy, di al kyl ani no, al kyl t hi o,
hal oal kyl , hal oal lﬁ%éen al kyl, and -N3; and Ris

sel ected fromthe gréup consisting of: fluoro, alkyl,
hal oal kyl , cyano,

nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri.s,
-NH-C(0)-Ri4,
-NH-C(0O)-NH,
-NH-C(O)-NH-R .4, and
-N3;
or the Ry.3 groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,

alkoxy,
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wa@edososisd7 f rom t he group consi sting of al kyl enBCT/US2004/039512
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al koxy, and -N(Re) ; is selected fromthe group
consisting of: -R, -X-R4, OCGV-R, and OCR; X is

al kenyl ene, al kynyl ene, aryl ene, and heteroaryl ene,

wherein the alkylene al kenyl ene, and al kynyl ene

groups can be optionally.interrupted or term nated

with aryl ene or hg{é 5§¥9Pene and optionally

i nterrupted by onQlkgithi¥pr e -O groups; Y is selected

fromthe group consisting of: -S(Ch-1-, -S(O -N(R)-
-Q(R)-, -C(Rs)-Ohaloalyly(R )-, -0-¢(Q-O, -N(Rg)-Q,
JARe) N(R ) - OpoBRbRe) - - CLRs)-N(CR ) -, QL -

- - RNQ 1 - ,
alkyl, and
:N3; and
R is selected from the group consisting of:
fluoro,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
R; is selected from the group consisting of:
Ry,
-X'-Ry,
-X'-Y'-Ry4, and
-X'-Rs;

X' is selected from the group consisting of alkylene, alkenylene,
alkynylene, arylene, and heteroarylene, wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated with arylene or
heteroarylene, 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(Rg)-,
-C(Re)-,
-C(Re)-O-,
-O-C(Re)-,
-0-C(0)-0-,
‘N(Rs)-Q",
-C(Re)-N(Rs)-,
-O-C(Re)-N(Rs)-,
-C(R¢)-N(ORy)-,
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Is selected fromthe group consisting of hydrogen,
al kyl, al kenyl, alkynyl, aryl, aryl al kyl enyl,

waeoosospat kyl enyl , al kyl aryl enyl, heteroaryl, PCT/US2004/039512

10

15

20

25

het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl, and
al kyl het eroaryl enyl, wherein the al kyl, al kenyl,

al kynyl, aryl, yhal kyl enyl, aryl oxyal kyl enyl,
aIkyIarernyI;ng:gad%ryl heteroarylalkylenyl,

het er oar yl oxyal and al kyl het er oaryl enyl groups
can be unsubstltut%d or substituted by one or nore
substituents |n téy_selected fromthe group
consi sting of aI /:)koxy, hydr oxyal kyl , hal oal kyl

[

hal oal koxy, halo tro, hydroxy, mercapto, cyano,
aryl, aryl oxy, arylélkyleneo%@» het er oaryl ,

het er oaryl oxy, het ryl al kyl eneoxy, heterocyclyl,
am no, al kyl am-goy diaakylanino,
(dlalkylanlno)alkyLene Xy, and in the case of alkyl,

al kenyl , and alkynyl woxo R5 is selected fromthe

group consisting o C(R) v - and . is selected
fr om t heRgissalscied ﬁrmthﬁrggomcmss@rgjoﬂsrdrmm @kri @z@rvyl

hy o arfl b ARIBRA o ol IO I R R IR T Rl
RO heteroaiymtitydehyf, rhemrbehylogyamemnaidsdlkﬁgeteﬁoafwafy@g;m-rem
and aI@&L R o i alk lf is selected fromthe

gr oip @ k§py1n@ Yiggryl, ag(legcylenylsw}%ﬁyaliwlenybﬂﬁtylaridﬁwl

- N(ﬁtérb%?/ heﬂe?oa?ﬁhl‘f(ﬁeﬁ%( flét@f@af}h&i% QHhyE %gﬁ' @{y@@erﬁ{rﬁ%

) ; groups v be ensubsfituted artsebsiitateh bg ons DSﬁlbf@u&tit@rﬁ))

and a and.b a ently
noyarb rﬁe?cffﬁ %%Jhﬂgr?wecoaflawgs# SRS ey,
75 MlloaHyd el en ﬁﬁl%e BBk L n&tdptd, RGAED baryl;
conpound of the ornu H§ ﬁg ptd, 058 ary); arfloxy,
arylalkyleneoxy, heteroaryl, heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl,
amino, alkylamino, dialkylamino, (dialkylamino)alkyleneoxy, and in the case of
alkyl, alkenyl, and alkynyl, oxo;

Rs 1s selected from the group consisting of:

(CHy),
N—CRy  —v-ff A

7 and

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

R7 is a C;.7 alkylene;

Ry 1s selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;

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

Ryo 1s C;.3 alkylene;

A is selected from the group consisting of -O-, -C(O)-, -S(0)¢.2-, -CHs-,
and -N(R4)-;

Q' is selected from the group consisting of a bond, -C(Re)-,
-C(R¢)-C(Rs)-, -S(O),-, and -S(0),-N(Rs)-;
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T\ 1-3 wherein: X is alkylene optionally interrupted
by one or nore -O groups; Zis -C(O-, -C(OO, or

WO 8517 )2-; is selected fromthe group conBCHURI0G4/039512
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10

15

20

25

of : hydrogen, alkyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- heteroaryl and al kyl, aryl, alkylene-aryl,

het er oar I | |t y e

het o 02y el BASASH SFRREL oPARRY L et B o
CORS(Qk4; agd of : haI ogen, cyano, nitro, al koxy,

di al kyl a al k th| o hal oal k haI oal koxy, al kyl,

- NH- SO amvﬂ% degtly int WS&%)] e@(@‘jlsq\ﬁfléw +b
, apd7=N ; Wlththe prowsothat i f le-C(O) t hen

may aI %0 be -N(CH ) (OCH );
or a pharmaceutically acceptable salt thereof.

3. A compound of the Formula (I-3):

—Z—R

11

I-3

wherein:
X is alkylene optionally interrupted by one or more -O- groups;
Z is -C(0O)-, -C(0)0O-, or -C(-Q-Ry.3)2-;
R,.; is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
- alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,

dialkylamino,
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with the further proviso that if Zis -C(OO, thenis
not hydrogen; with the further proviso that if Zis

Ris selected fromthe group consisting of: alkyl,
aryl, al kylene-aryl, heteroaryl, alkylene-heteroaryl,
and al kyl, aryl, "%]h@ﬁ-h ne-aryl, heteroaryl, or
al kyl ene- het eroaryl “substituted by one or nore
substituents sel edakdlkyt,om t he group consisting of:
hal ogen, cyano, nitro, al koxy, dialkylam no,
al kyl t hi o, hal oal gloalkgk®al koxy, al kyl, -NH SO -RM ,
-NHC(O-R. -NH )-NH , -NHC(O-N+RL , and -N ;
or the R. groups can join together to forma ring
system conpri si ng -HHsS®uRat.ed or unsaturated 5-, 6-,
or 7-nmenbered ring; i el ected fromthe group
consi sting of: NH&&H{”

-NH-C(0)-NH;,

-NH-C(O)-NH-R;.4, and
-N3;
with the proviso that if Z is -C(O)-, then R,.; may also be
-N(CH3)(OCH3);
with the further proviso that if Z is -C(O)O-, then R;_; is not
hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOorS;
R|.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
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whedsosstyl , or al kyl ene-het eroaryl substit ut eBCHYSINE039512
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al kyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,

or nore substituents selected fromthe group

consi sting of: hal ogen, cyano, nitro, alkoxy,

di al kyl am no, al k hi hal oal kyl , hal oal koxy, al kyl,
and -N; and R is%é%ﬁgb¥%d fromthe group consisting
of: -R, OCGR-X alkyi,R, and-X -R; X is selected
fromthe group consisting of alkylene, al kenyl ene,

al kynyl ene, arylen@?L%QU het er oaryl ene, wherein the

al kyl ene, al kenyl eqfic qRquynylene groups can be
optionally interrupted or termnated with aryl ene or
het er oaryl ene, andNHpC{@rAsHLy i nterrupted by one or

consi sting of - styodd Mg sifi(r ) &R )-.
-Ns;
or the R;.3 groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3; and
R, is selected from the group consisting of:
-Ry4,
-X'-Ry,
-X'-Y'-R4, and
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-g(Re)-O, -0-C(R)-, -0-C(Q-O, -NRg)-Q -,
-C(Rs)-N(R)-, -0-C(Re)-N(R)-, -C(Re)-N(OR )-, NQ -

w®R2405h81317and V- N V 10 is sel ected fromthe grODPS2004/039512
consi sting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl ,

het er oaryl , h_gﬁc_%roar yl al kyl enyl ,
het er oar yl oxya §1enyl, and al kyl het er oaryl enyl
wher ei n X'hesdédted fromlthegpup caddistinglof akyldne, alkenylene,

ﬁ;%/a!g%%lg | s,’ngglﬁl’@p%%lg%%gagg);a%%h:ereﬂ t@élaﬂ(ry eln%,ngllk(énylene, and
heta‘ﬁ%ﬁﬁe}‘ll& ?&t@k I 58Ybtional iﬁéﬁt&%ﬂ%ﬁﬁiﬂt’e& With HY1RHOS:

can be“uns Ituted or substi ed by one or nore
5 subistdarearglens anddpperdiennteyrusted by bee of mom Oregroupsup
consi st of al kyl | koxy, hydroxyal kyl, hal oal kyl ,
hanaIkdﬂ??“ﬂﬁﬁﬁg%ﬁét ??PBgch%$@§f¥ ner capto, cyano,
aryl, aryl oxyganyhal kyl eneoxy, heteroaryl,
het er oaryl oxy, heteroaryl al kyl eneoxy, heterocyclyl,
am no, al kyl af{@b;N@isx! kyl am no,
(di al kyl am no yl eneoxy, and in the case of alkyl,
al kenyl , and nyl, oxo; is selected fromthe group
10 consisting of-C(Rg)-,C(R) - v- | and Ris selected
fromthe grouEbconsisting of =0 and =S; Ris a C-7
al kyl ene; is- Cded fromthe group consi sting of
hydr ogen, al k_w_c(o)_o_,

-N(Rs)-Q'-,

-C(R¢)-N(Rs)-,
15 -O-C(Re)-N(Rs)-,

-C(Rs)-N(ORy)-,

{\N-ov—
R/

10

R10

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

25 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,
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al koxyal kyl enyl, and aryl al kylenyl; RO is selected
fromthe group consisting of hydrogen and alkyl; R ois

wR2@s5a518yt ene; A is selected fromthe group coPGI/BE51004039512

10
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o-0, -CO-, -5(0)o0-2-, -CH2-, and -N(R)-; Q is
sel ected fromthe group consi sti ng of a bond, -C(R)-

sgl(a %lkglgg I¥f ?ﬁexfoolzyclmhgteg%aﬁ Cﬁet@'&%yslen\éox% h&t(elt_:?cyclyl

) - anifé] atl§{4Bhino, dialksuachiko, le@lldymﬁﬂe)aﬂ@ﬂﬁnle&xy, ah&geths case of
froml to 6 wwth the proviso that a + b is < 7; and
ar @IQ&WQHHHQB@ﬁMYWX%eI ected fromthe group

consi st |1{1 ?%wg&ggg@grﬁpél Wi,n‘g%lfkyl al kenyl ,

al koxy, a pharnaceutlcally
accept abl e salt theI‘e(ﬁ‘Hz)@ A conpound of the formula
(1- @N—)C(RZ! R—V{N-4) wherein: X is alkyl ene

opt i | Jy interrup y pne or nore -O groups; nis
an mtéger famgdm 0 to?(ﬂ"?z)as -(O-, -O0O, or

of hyd %d%ﬁelécéﬁé?msfgﬁ §ro¥1§ goﬁsrls%rrrllgto?e Ogan%u‘% consi sting
R7 is a C;7 alkylene;
Ry is selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;
R is selected from the group consisting of hydrogen and alkyl;
Rjp is Cs.5 alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S(O)o.2-, -CHz-,
and -N(R4)-;
Q' is selected from the group consisting of a bond, -C(R¢)-,
-C(R¢)-C(Re)-, -S(O)z-, and -S(0)2-N(Rg)-;
V is selected from the group consisting of -C(Rg)-, -O-C(Re)-, and
-S(0)2-;
a and b are independently integers from 1 to 6 with the proviso that a + b
is<7;
Ra' and Rp are each independently selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-NRo);

or a pharmaceutically acceptable salt thereof.
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al kyl ene-aryl, heteroaryl, alkylene-heteroaryl, and
al kyl, aryl, alkylene-aryl, heteroaryl, or

substituents selected fromthe group consisting of:
hal ogen, cyano, nitro, al koxy, dialkylam no,

al kyl t hi,o I , koxy, alkyl, -NHSO -Ri -4,
-Nhyqoﬁ%@u?lﬁﬁ%ge&gﬁmgﬁ%'H-C(O)-N|+R ., and -N:
with the proviso that if Zis -C(O-, then _ may al so
be -N(CH )(OCH ); with h e further proviso that if Z
is -C(OO, then is not drogen; with the further
proviso that if Z is D, then X does not include
-O groups; Qis or Sl R sysBiected fromthe group
consi sting of: alkyl vl ,N\al kyl ene-aryl,

X—Z—R
(R,

1-1

I-4)
wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
Z is -C(O)-, -C(0)O-, or -C(-Q-R.3)2-;
Ry, is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO2-Ry.4,
-NH-C(O)-R .4,
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het eroaryl, al kyl ene-heteroaryl, and al kyl, aryl,
al kyl ene-aryl, heteroaryl, or alkyl ene-heteroaryl

waadstostaut ed by one or nore substituents sel ecPeniubzoonn39512

the group consisting of: hal ogen, cyano, nitro,
al koxy, dial kyl am no, al kylthi o, hal oal kyl,

hal oal koxy, al kyl , M QR ., -NHC(O-RM
-NH-C(O -NH , -NH%Pg%ﬁgﬁ%le, and-N ; or the R
groups can join togHLOE)-NH-ROf, andd ri ng system

conprising a saturated or unsaturated 5-, 6-, or
7- menbered ring; RVis sel ected fromthe gr oup

consi sting of: - aral e al e : yl,
aIkyIene-het&?%§b§¥#wgﬁaygfﬁgb¥xgggrPﬁéﬁbﬁfgﬁégggﬁ{,
hetN(CH)OCHe al kyl ene- heteroaryl substituted by one

Conarsti oo o pithiEy BEwRr proviss that i21 G009 then Ry is not
hydrogen;
with the further proviso that if Z is -C(0O)O-, then X does not
include -O- groups;
QisOorS;
R,.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO2-Ri.4,
-NH-C(O)-R14,
-NH-C(0)-NH,,
-NH-C(O)-NH-R 4, and
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cyano, nitro, al koxy, dialkylamno, alkylthio,
hal oal kyl , hal oal koxy, alkyl, and -N; and Ris

waelsossd’ from t he group consi sting of: hal 0gePCT/US2004/039512
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hydroxy, al kyl, al kenyl, hal oal kyl, al koxy, al kylthi o,
and -N(R) ; is selected fromthe group consisting
of:-R, -X-R4, OCNgGR, and OCGR; X is selected
fromthe group consisting of alkylene, alkenylene,

al kynyl eﬁét,hed{)lw%@ims camgp1h ¢rgethgatoyfoen e, ringsysteimcanteising a

al k I nd al k | ene groups can be
opt %’l%ﬁafqdyoqiuﬁ?%ér{{aﬁ%t% ed off ?g}eﬁ]%%&e?ierglg% th aryl ene or
het er oar }dl.@iﬁeleafbdiﬂﬂﬁ'tmr?bﬁp/cdlﬁisﬁﬁg gpted by one or
nore -O groups; Y is selected fromthe group

consi sting of akyg(0)o0-2-, -S(O -N(R)-, -Q(R)-,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3; and
R, 1s selected from the group consisting of:
halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
-N(Ro)2;

R; is selected from the group consisting of:
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-(Re)-O, -0-(R)-, -0-(O-0, -N(Rg)-Q,
-C(Re)-N(R )-, -0-C(Re)-N(R )-, -C(Re)-N(OR )-, NQ J

WA2005ME13R - NNQ 1 - , and V- N 10 is sel ect ed PCDDOS1004039512
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group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,
het eroaryl, hgteroarylal kyl enyl,

het er oar yl oxyal’kyl enyl, and al kyl het eroaryl enyl ,
wherei n the aKkRlk, al kenyl, al kynyl, aryl,
aryl al kyl enyl _ aryl oxyal kyl enyl, al kyl aryl enyl,

het er oaryl , hgfgféaﬁVﬂalkylenyl,
heteroaryloxyﬁLKXIenyl, and al kyl het er oaryl enyl groups
can be unsubstitiUted or substituted by one or nore
subst i t U€mt ldctadefomn dengroyp saiseting df dlkglene, dkegysup,

i stj f al k | k hyd I . h kyl ,
Al RTRISRE, HER U e FrepROien Y Ry he A g kP
ar Wlicynglett 92e¥ips BdnybePdptinEINE BXruphl G1te&AliMAted with arylene or
het eroaryl oxy, heteroaryl al kyl eneoxy, heterocyclyl,

anihgsroasylryd, and pptiongilyikgirepte by one or more -O- groups;
(di al kykamj | eo s e case of al kyl,
al kenyl férgn%?ac%g%%}ﬁ&eoéé?p ?Qngéséﬁééﬁed fromthe group
consi sting of§(0Q)H;, C(R) - v - and, . is selected

fromthe groug consisting of =0 and =S; R7 is a C2-7
al kyl ene; (0)2-N(Rs)-, :

-C(R¢)-,
-C(R¢)-O-,
-0-C(Re)-,
-0-C(0)-0-,
-N(Rg)-Q*,
-C(R¢)-N(Rs)-,
-O-C(Re)-N(Rs)-,
-C(R¢)-N(ORy)-,

{\N-Qv—
R/

10

Rio

Ry is selected from the group consisting of hydrogen, alkyl, alkenyl,
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl,
heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl, wherein
the alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl,
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, and alkylheteroarylenyl
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Is selected fromthe group consisting of hydrogen,
al kyl , al koxyal kyl enyl, and aryl al kylenyl; R9 is

wa@ed0sos1sd7 f rom t he group consi sting of hydr ogePCHIS2004/039512

10

15

20

alkyl; R ois alkylene; Ais selected fromthe group
conS|st|ng of -0, -C(O-, -S(0)o -2-, -CH2-, and -N(R

. I%rdlepS é?rh%? hﬁ&%ﬂﬁ&f‘%@(‘wt‘%wg 05}%&% Hgsél?l{jn ' N(R

) - iindépesdendl eeleadd fromnthe @ﬁ)ugroﬁtmstm‘g’kﬁ' aﬂ;ltyl Jedkaxy; BYdRoxyalkyl,
and a and b are indep end?ntl

-O-Cé)g )-,. and -S((%O-
i nthelpalyl.thalasikpxy hadoggns Hiro ey dseXe, MsEcapipa £y 3104 atyljagylxy,
I

co Olﬁl%gfég?(f)&ﬁg&%tg hete?&ﬁ?ﬁ&?%e@eré%l{falﬁﬁ@{e mﬁ}é rhgter&yclyl

| s aahkqx,laﬁqéarmpm dinlklylaynine t( diakuynado Yalk ybameoxgy, and irethe Case of
ﬂ{)i E g%{%elger fromO to 4, Ris selected

fré1 Yopkeybapd eX8Yls®¥%g of : hydrogen, alkyl, aryl,

al kyl enga§ ¥dlectdteh6maRe oup@bx'fs‘{sltﬁi@%fheteroarw -N(CH

)(OCH ), and al kyl, al kyl ene-aryl, heteroaryl

ar
or al kyl ene- heteroar z'éﬂzb‘s\tltut ed by one or nore
substNTUeR)s seledte€d fromghe group consisting of:

( R/ and, (CHY),— :

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

R7 is a C;.7 alkylene;

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

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

Ry is C5.3 alkylene;

A is selected from the group consisting of -O-, -C(O)-, -S(O)p-2-, -CHz-,
and -N(Ry4)-;

Q' is selected from the group consisting of a bond, -C(Rg)-,
-C(Re)-C(R¢)-, -S(0)z2-, and -S(O)2-N(Rg)-;

V is selected from the group consisting of -C(R¢)-, -O-C(R¢)-, and
-8(0);-; and

a and b are independently integers from 1 to 6 with the proviso that a +b
1s<7;

or a pharmaceutically acceptable salt thereof.
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hal ogen, cyano, nitro, al koxy, dialkylam no,
al kyl t hi o, hal oal kyl, hal oal koxy, al kyl, -NH SO2-R1-4,

woebMsR§BI7 R ,-NH C(O-NH , -NHC(O-NH R , andPeNUS2084/039512

i-4 is selected fromthe group consisting of: alkyl,
aryl, al kylene-aryl, heteroaryl, alkylene-heteroaryl,

an aIkyI |, heteroaryl, or
al %yl ene- %g?ge&rﬁlcr)lgﬂ?% squlgt(ﬁllata(z%séd by one or nore
substituents selected fromthe group consisting of:

hal ogen, cyano, nitro, alkox% dlalkylan1no
al kyl t hi o, hal oal kyl hal oa{l ox

(R), x=<

Ia
wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from O to 4;
Ry.; is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl,
-N(CH3)(OCH3), and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO-R.4,
-NH-C(O)-R .4,
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alkyl, and -N; Ris selected fromthe group
consisting of: fluoro, alkyl, haloalkyl, al koxy, and

wo bifoRa¥1317i s sel ected fromthe group consi sti nBCDUS2004/039512

10

15

20

25

30

hydr ogen, al kyl, al kenyl,aryl, heteroaryl,
heterocyclyl, al kyl ene-Y-al kyl, al kyl ene-Y-al kenyl,
al kyl ene-Y-aryl, anggat IM@r aI kenyl substituted by
one or nore substituents sel&cted from the group
consi sting of: hyddC(Onallddan, andN(R ) -C(O - C al kyl,
-C(0)-0-C o. al kyl N(R)-C(O-C- alkyl, -N, aryl,
heteroaryl, heter og\)lﬁcl yl, -C(O-aryl, and

Ri.4 is selected from the group consisting of:

alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
R is selected from the group consisting of:
fluoro,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)z;
R; is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
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-C(O-heteroaryl; wherein: s - 0 - or -S(0)o- -; Ris
sel ected fromthe group consisting of: hydrogen,

w@eeososu3kyl , and C2-ioal kenyl; and R i s sel ect rdI/i§2903/039512

10

15

20

25

t he group consisting of hydrogen and al kyl; or a
pharmaceuti cal » acceptable salt thereof.6. A conpound
of the Fornul ](Ib): Ib wherein: X is alkylene; nis
an integer fromto 4, R -i is selected fromthe group
consi sting ohetesdakyll , aryl, al kyl ene-aryl, heteroaryl,
al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,
het eroaryl, OFCEICXGYbne- het eroaryl substituted by one

e Sy SpISIERSELEE 20 1o he 00l
di al kyl am no alkyldagtY-alkenylhal oal kyl , hal oal koxy,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
-NR3),
-C(0)-Cj.joalkyl,
-C(0)-0O-Cy.0alkyl,
-N(R3)-C(0O)-Cj-10alkyl,
-N3,
aryl,
heteroaryl,
heterocyclyl,
-C(0O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is ~O— or =S(O)o-2-;
Rj is selected from the group consisting of:
hydrogen,
Ci.10alkyl, and
C,.jpalkenyl; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.
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alkyl, -NHSO-RM -NHC(O-RL, -NHC(O-NH
,-NHC(O-NHR, and -N; is selected fromthe group

weonsiosing of: al kyl, aryl, al kylene-aryl, heP@&r/vsa094/039512

5

10

15

20

25

al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,
het eroaryl, or al kyl ene-heteroaryl substituted by one
or re substituents selected fromthe group
cor?rs?st i‘i&o%?qu a?g@eelfio,m&@% , nitro, al koxy,
di al kyl am no, al kyl thi o, hal oal kyl, hal oal koxy, al kyl,
and -N; Ris selected fromthe group consisting of:
fluoro, alkyl, alkoxy, hal B kyl, and -N(R ) ;

N

N
\
|/N>_R2

R), x=<

O—R,

O

Ib
wherein:
X is alkylene;
n is an integer from O to 4;
Ry, is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri.4,
-NH-C(O)-R1.4,
-NH-C(0)-NH,
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wa@bdoglosrser Y- al kyl , al kyl ene-Y-al kenyl , al kyl enecivusaog4/039512

10
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20

25
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Is selected fromthe group consisting of: hydrogen,
al kyl, al kenyl, aryl, heteroaryl, heterocyclyl,

and al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of:

hydr oxy, hal ogen, Ng('&(%ﬂlﬁyrﬁ‘g@g al kyl, -C(O-0C,.

alkyl, -N(R)-C(O- , aryl, heteroaryl,
heterocyclyl, -C(QOnsaryl, and -C(O) -heteroaryl;
wherein: s - or -S(®) -2-; Ris selected fromthe
group cdhsisselesteddom yaigroge ponsating 9&l kyl , and
C2-i oal kenyl il Td is selected fromthe group
consi sting of' ydrogen and al kyl ;

aryl,

alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
-N(Ro)2;
R; is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
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w@bdogloerse7 optional ly interrupted by one or norBCFU52004/039512

10

15

20

25

or a pharmaceutically acceptable salt thereof.7. A
conpound of the Fornmula (Id): Id wherein: Xis

groups; nis an integer fromO to 4; is selected from
t he group consisting of: hydrogen, alkyl, aryl,

al kyl ene- aryl,, roaryl, al kyl ene-heteroaryl, and

al kyl, aryl, hgfeE(y%trghe- aryl, heteroaryl, or

al kyl ene- het diezasegklybubsti t uted by one or nore
substituents sel ected fromthe group consisting of:
hal ogen, cyardYerY3kyh koxy, dial kyl ani no,

aINlIfa/I thio, h%‘ll&@éﬂéﬁaalﬂ%@#ﬁ’al koxy, al kyl, -NHSO - RM
- C(O-R, -NHC(O-NH,-NHC(O-NHR M, and -N; Q
is or S; R 3allylsel¥atyddaridr om t he group consisting of:
alky! or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
-N(R3)z,
-C(O)-Cj.joalkyl,
-C(0)-0-Ci.oalkyl,
-N(R3)-C(0O)-Ci.j0alkyl,
-N;,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is —O— or —=S(O)o.2-;
Rj is selected from the group consisting of:
hydrogen,
Ci.10alkyl, and
Cs.10alkenyl; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.
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whedsosstyl , or al kyl ene-het eroaryl substit ut eBCHYSINE039512

5

10

15

20

25

al kyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,

or nore substituents selected fromthe group
consi sting of: hal ogen, cyano, nitro, alkoxy,

di al kyl am L Iy | kyl , hal oal koxy, al kyl,
i Nﬁ' SO %&?"Qﬁi@%}?‘%”fﬂ- @: C(O-NH, -NHC(O)-NHR
L, and -N; or the groups can join together to forma
ring systemconprising a saburated or unsaturated 5-,
6-, or 7-nmenbered ring; is Selected fromthe group
consi sting of: al kyl, ary Xxa gggene-aryl,heteroaryl,
al kyl ene- heteroaryl, and atg.lf Ryl , al kyl ene-aryl,
heteroaryl, or al kyl eneghefer 4yl R,

wherein:
X 1s alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
R;.; is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the 'group
consisting of: -
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri.4,
-NH-C(O)-Ri.4,
-NH-C(O)-NH,,
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substituted by one or nore substituents selected from
the group consisting of: hal ogen, cyano, nitro,

wa@bkdosny31di al kyl am no, al kyl thi o, hal oal kyl, PCT/US2004/039512

10

15

20

25

30

hal oal koxy, alkyl, and -N; Ris selected fromthe
group consisting of: fluoro, alkyl, alkoxy, haloalkyl,

and -N(Rg) ; Ris gelertedfgomthe group consisting
of : hydrogen, al kyﬁ,ﬂ g@ﬁ%ﬁ'ﬁﬁ{}? het er oaryl ,
het erocycl yl , al kyNegne-Y-al kyl, al kyl ene-Y-al kenyl,

al kyl ene- Y-aryl, andal kyl or al kenyl substituted by
one or MOPL 8UBstituents selected fromthe group

consi stig)g iOfelediHE A, ¥he group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-R .4,
-NH-C(O)-R,.4,
-NH-C(O)-NH,,
-NH-C(O)-NH-R, 4, and
-N3; |
or the Ry.3 groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ring;
R4 1s selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
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hal ogen, -N(R) , -C(O-CL1CGallCyl, -C(O-0OC al kyl,
-N(R)-C(0)-C oal kyl, -N, aryl, heteroaryl,

whedososcsyrl yl, -C(O-aryl, and -C(O) - het er oar yPCT/US2004/039512
wherein: Yis - Oor -S(O -2-; and is selected from
t he group consisting of: hydrogen, i-i oal kyl, and

C2-i oal kenyl ; @quxo. 1selected fromthe group
consi sting of rogen and al kyl; or a

phar maceut i cal :Idkylaﬁ@haéaiabe #dl t thereof. 8 A
conpound of the For : le wherein: X is al kyl ene
optional ly i nt @KYL n‘g ergnaéybhetﬁ@agyl,@a Igengpheterpanyk

e elalgan et st A8
5-N(R ) ; d¢mssehgof:ed fromthe group consisting of:
halogen,
cyano,
nitro,
alkoxy,
10 dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
15 -N3;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
20 haloalkyl, and
-NRo)2;
R; is selected from the group consisting of:
hydrogen,
alkyl,
25 alkenyl,
aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
30 alkylene-Y-alkenyl,
alkylene-Y-aryl, and
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hydr ogen, al kyl, al kenyl, aryl, heteroaryl,

het erocycl yl, al kyl ene-Y-al kyl, al kyl ene-Y-al kenyl
wa@bdogloerser Y-aryl, and al kyl or al kenyl substitecBUSIY4/039512

one or nore substituents selected fromthe group

consi sting of: hydroxy, halogen, -N(R) , -C(O-C

et or ooyl y1- eleeeepy SBiien ki Bpe plfnbie B fiieREtoftered

wher ei n: fromitige gm@)@énsjs‘ﬁ&l@)o@_- 2S and is selected from
the group consisting of: hydrogen, Ci-ioalkyl, and 2-i
and RO is sel ect eddt®iH t he group consisting of
hydrogen and al kyl yal&end pharmaceutically acceptable
salt thereof. 9. T}he ohpound or salt of claim3

5 wherein and R are iN{Bgpendent|y

-C(0)-Ci-joalkyl,
-C(0)-0-C,. palkyl,
-N(R3)-C(0)-Ci.10alkyl,
-N3,
10 aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
15 wherein:
Y is —O— or —S(O)y.;-; and
Rj; is selected from the group consisting of:
hydrogen,
Ci-10alkyl, and
20 Cs.10alkenyl; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

8. A compound of the Formula (Ie):
NH,
NN
R
| P N>_ 2
|
X
20
®), Y
H3C\ /N ~
” 0~ “CH,
Ie
wherein:
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wa@pesass1bot h net hyl .

10

15

20

25
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sel ected fromthe group consisting of hydrogen and
al kyl. 10. The conpound or salt of claim9 wherein R

of claims 2 or 4 through 8 wherein n is 0. 12. The
conmpound or salt of any one of clainms 1 through 4, 9,

or 10, . cl.ai m as,..dependent ei t her of ains_ 2 or
2 wher & it N iR G R o 3Bt e, O XaPle<s
any onenqgf a®indgd® frdént hifosigh 4, 9, or 10, or claimas
dependent on either of clains 2 or 4, wherein Zis

- C( O O R isaeleqtpd frepnipe grrypsengsing off any one of cl ains
1 through 4, Rorl 10, or cl ai m as dependent on either
of clainms 2 oOr 4?,’ wherein Z is 15. The conpound or
salt of claimki#fi wherein is alkyl, or the groups join
to forma 5-nenbered ring. 16. The conmpound or salt of
clai m 14 wherBORYthe 5-, 6-, or 7-menbered ring of 3
is optionally,fugcd,h@ one or two saturated or
unsaturated 5-, 6-, or 7- nenbered rings or is
substituted bBY(Rwwe or nore substituents selected from

t hegroup consi st f aryl, heteroaryl, hal ogen,

hal oal ki 1S fif?ﬁde‘ﬂ‘g?%eﬁrﬁﬁ’?o‘ﬁ}? Rg fsti 1 ut ed aryl . 17.
The conpoundpgdrogad,t of any one of claims 1 through 4,
7, 9, or 10, or claimas dependent on any one of
claims 2, 4,alkwyl,7, or clains 14 through 16, wherein
each Qis 'Oalkeﬁ . The compound or salt of any one of
clainms 1 through’s, 9, or 10, or claimas dependent on
anyone of claiyyg 2, 4, or 5, or claim12, wherein R .
is selected fromthe group consisting of aryl, alkyl,
and 19. The Wmd or salt of any one of clainms 1
through 5, 7 or claimas dependent on any one
of clains 2, hﬁt,%mg}aglr’ 7, or claim12, or clains 14

t hrough 17, alkyieae+¥Y-alkykel ected fromthe group

consi sting of _al kyl ryl., and hydrogen. 20. The
conpound or §]all‘|yien%TY'ﬁﬁf§X¥}ne of claims 1 through 5, 7

through 10, gfcyfhaiyag, fsarendent on anyone of clainms
2, 4, 5, 7, or 8, or claim12, or clains 14 through

19, wher ei n Xl onalkkiylisubrtitwed By dne orfheresuhgiduends gelected
salt of fr%lmatih[eng%oqxp\’\cf-l?)%gi?tiir?g 3%: Is selected fromthe group

hydroxy,

halogen,

-N(R3)2,

-C(0)-Ci-0alkyl,

-C(0)-0-C.jpalkyl,

-N(R3)-C(0)-C\.10alkyl,

-N;s,

aryl,

heteroaryl,

heterocyclyl,

-C(O)-aryl, and

-C(O)-heteroaryl;
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consisting of -(CH),. -, -CH-CCH) -, -(CHa) -OCH
-, -(CH) -OCH -, and -CH-C(CH) -CH -. 22. The

weewposnsd’ or salt of any one of clains 1 throultlr/vs2094/039512

10

15

20

25

30

or 10; or claimas dependent on any one of clains 2,
or 4 through 7; or clains 12 through 19; or claim 20
as depenqlgnt on any one of clainms 1 through 5, 7, 9,
10, or §%as dependent on any one of clainms 2, 4,

5, or 7, or of gi-ume dA-OyQuandl9; or claimas
dependent on any one of clains 1 through 5, 7, 9, 10,
or claimas &epesrdeated Bemabserone cersistingiofis 2, 4, 5, or
7, or clainms 14 t“&g}&gl@n 19, wherein RMis sel ected
fromthe group consistrrig of al kyl and aryl.23. The
conpound or salt o gliailand2 wherein is selected from
the group consisting of nethyl, ethyl, -propyl,

i sopropyl, cycl opfepsplkenybgd| . sec-butyl, isobutyl,

tert-butyl. .ol : A i
cycl ohe%ll% Seé)%ogér?ﬁé,ﬂlf—léé%ﬂ%{éﬁ g%ﬁﬁedn‘i‘ﬁ ogfﬁg(%gén and alkyl;

2, 41 diphirhecapivelly hcceptébleBak tlmendound or salt of any
one of clainms 1 through 23 wherein Ris selected from
t he group consisting of: hydrogen, alkyl, alkenyl,

aryl, hetheceapyind LR OPEME ¥lwheddik R, BRHARY ﬁleKIYdependently
al kyl ene- - al kenyl, al kyl ene-Y-aryl, and al kyl or

al kelpsgted Samsthe grauponsistigoidiydragee andipléyl t uent s

sel ected fromthe group consisting of: hydroxy,

hal ogen, -N(Rs) , -C(O-C -, alkyl, -C(O-0C al kyl,
10.  The compound or salt of claim 9 wherein Rarand Rg: are both methyl.

11.  The compound or salt of any one of claims 2 or 4 through 8 wherein n is

0.

12.  The compound or salt of any one of claims 1 through 4, 9, or 10, or claim

11 as dependent on either of claims 2 or 4, wherein Z is -C(O)-.

13.  The compound or salt of any one of claims 1 through 4, 9, or 10, or claim

11 as dependent on either of claims 2 or 4, wherein Z is -C(O)O-.

14. The compound or salt of any one of claims 1 through 4, 9, or 10, or claim

11 as dependent on either of claims 2 or 4, wherein Z is -C(-Q-R.3)2-.

15. The compound or salt of claim 14 wherein R, ;3 is alkyl, or the R.3

groups join to form a 5-membered ring.
16. The compound or salt of claim 14 wherein the 5-, 6-, or 7-membered ring

of Ry_; is optionally fused to one or two saturated or unsaturated 5-, 6-, or 7-

membered rings or is substituted by one or more substituents selected from the
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-N(R3)-C(0)-C oal kyl, -N, aryl, heteroaryl,
heterocyclyl, -C(O-aryl, and -C(O) -heteroaryl;

woh@s@s1s17s - or -S(0O)0-2 -; andR3 is sel ect edré¢T/OMMWIYE39512
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20
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group consi sting of hydrogen, oal kyl, and

C2-i oal kenyl. 25. The conpound or salt of any one of
clains 1 throu 2 erei,n s sel ect fromt he .grou
e sons B T pALRB A SR REHE, oS Gk R
al leaystiddtkd bryl 26. The conpound or salt of claim 25
wherein is selected fromthe group consisting of

hydr ogen, hydroxynet hyl, nethyl, ethyl, "-propyl,

- bytyl , - vt T

corbund R ol 3 ing oSS AR Whoglt 5, 79155 10, or
wheilatinn Désidepéndehton ayened8 clafthe2 o4 wp Gperctlaimsddlthroagh 16,
claim 27 wherein X is selected fromthe group
coﬁ‘éheg%lﬁlﬁgchoém%m )A-, -CH -C(CH) -, and -CH - C(CHa)
-CH -. 29. A pharnaceutical conposition conprising a
therapeutically effective anmount of a conpound or salt

of 18ny dihe cofmpoiial erssalt of hnypomghofAgaims 1tbravigh &t 9,001 1§ othclaim

o TSRt RERTARLE 450 i e B
adgtleited Botl e gfbﬁf&ﬁﬁgﬁﬁgeo@?ymkypan@-m(@mﬁgcm or

salt of any on clains 1 rough 28 to t ani mal .
31. A nethod of treating a viral disease in an ani mal

i n,geed | Si A, ) Iy .
t he1 rgapel}thlE ?éﬁ?{}“%‘f%{%‘lt?’\'ﬁ ggyhrmu nf;m%i#n%é tgugm %3 hZf 90 r1 O’S%lrl ctlallm
of lany dependeit ol adlyae df tlaingw2) i3, 3Bort A ot blairmN yal claidd .14A

t hod of _t ti | astic di ' i mal
imre] t}g{gg@o%%é@g@h rfzg“ ?s s%fe%?edafﬁoé %he glrgl?;? gc?ns}s?mg gf z?lﬂlylr,rgryl, and

hydrogen.

20.  The compound or salt of any one of claims 1 through 5, 7 through 10, or
claim 11 as dependent on anyone of claims 2, 4, 5, 7, or 8, or claim 12, or claims

14 through 19, wherein X is a C;_¢ alkylene or -(CH;),4-O-(CH3);.3-.

21.  The compound or salt of claim 20 wherein X is selected from the group
consisting of -(CH2)|-5-, -CHz-C(CH:;)z-, -(CHz)z-O-CHz-, -(CH2)3-O-CH2-, and
-CH,-C(CH3),-CH;-.

22. The compound or salt of any one of claims 1 through 7, 9, or 10; or claim
11 as dependent on any one of claims 2, or 4 through 7; or claims 12 through 19;
or claim 20 as dependent on any one of claims 1 through 5, 7, 9, 10, or claim 11
as dependent on any one of claims 2, 4, 5, or 7, or claims 14 through 19; or claim
21 as dependent on any one of claims 1 through S5, 7, 9, 10, or claim 11 as
dependent on any one of claims 2, 4, 5, or 7, or claims 14 through 19, wherein

Ry is selected from the group consisting of alkyl and aryl.
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conprising admnistering a therapeutically effective
anount of a conpound or salt of any one of clains 1

wa boosiost3128 to the animal . 33. A conmpound of t heCTUS2904/€89512
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(I'1): R., Il wherein: X is alkylene optionally
interrupted by one or nore -O groups; n is an integer

fr 0t ; i Sq s . - (G 1 () el
S e%? ct e(;ﬁ]fe ?Eggr%to h‘id %%%’Tg lgggi(zg)t)‘ﬁ%elg?:"l %%(f %ggg nf,§ng1 the gfoup
al lephsistangydf methWy¢tbylex-qrodyl, ibeirepydacyglopropyl, n-butyl, sec-butyl,
al kyl ene-heterqgaryl, and _al kyl, aryl, a | ene-aryl,

Pt POy Pt L RoAD S R et D L o eByY one

O 40EHISrophddSt hidERIdcHIGbEkdnSE from the group

consi sting of: hal ogen, cyano, nitro, alkoxy,

di al kyl am no, al kylthi o, hal oal kyl, hal oal koxy, al kyl,
;lrl:l 450 _T%'(\a/lcofnl;\)“o_lﬁr% DR ot él’l\lyHér% Sadkis ’tTlrl\Ioll_Jl-glg:§?)v‘;hlé“r_é-illlze R; is
selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y- alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
-NR3)2,
-C(0)-Cy.jpalkyl,
-C(0)-0-C;.j0alkyl,
-N(R3)-C(0)-C.10alkyl,
-N3,
aryl,
heteroaryl,
heterocyclyl,
-C(0O)-aryl, and
-C(O)-heteroaryl;
wherein:

Y is -O— or —S(O)y.2-; and
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-N; with the proviso that if Zis -C(O-, then may
al so be -N(CH )(OCH ); with the further proviso that

W0 20020517 C(O) O, then is not hydrogen; w th tPEI/US2004/039512
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further proviso that if Zis -C(OO, then X does not
include -O groups; Qis or S R. is selected from

the group coq@ 1§Eél@&e<ﬁﬁomathg }Ofup%ﬁﬂé 3t1r%k ly&%% f’r(yl alkyl,

het er oaryl , y ene- eteroa

alwmﬂéheaﬁkqmd het eroaryl, or alkylene heteroaryl
substituted by one or nore substituents selected from
the group consisting of: hal ogen, cyano, nitro,

al kaxy, Ticaokipoara &osaltaiflaﬁy bﬂé @fclmﬂ{sqadhkadgh 24 wherein R, is
hal oal koxy, alkyl, - HCO-R -NHC(O-NH
splected (ﬁl)o.m\[hegroupmmsmmg of hydrogen alkyl, hydroxyalkyl, and

alkoxyalkyl.

26.  The compound or salt of claim 25 wherein R; is selected from the group
consisting of hydrogen, hydroxymethyl, methyl, ethyl, n-propyl, n-butyl,
ethoxymethyl, and 2-methoxyethyl.

27.  The compound or salt of any one of claims 1 through 26 wherein X is

Ci.salkylene.

28.  The compound or salt of claim 27 wherein X is selected from the group
consisting of -(CH>);.6-, -CH,-C(CH3);-, and -CH,-C(CH3),-CH;-.

29. A pharmaceutical composition comprising a therapeutically effective
amount of a compound or salt of any one of claims 1 through 28 in combination

with a pharmaceutically acceptable carrier.

30. A method of inducing cytokine biosynthesis in an animal comprising
administering an effective amount of a compound or salt of any one of claims 1

through 28 to the animal.

31. A method of treating a viral disease in an animal in need thereof
comprising administering a therapeutically effective amount of a compound or

salt of any one of claims 1 through 28 to the animal.
32. A method of treating a neoplastic disease in an animal in need thereof

comprising administering a therapeutically effective amount of a compound or

salt of any one of claims 1 through 28 to the animal.
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or the groups can join together to forma ring system
conprising a saturated or unsaturated 5-, 6-, or

wQa20snhBied ring; Ris selected fromthe groupPCT/US2004/039512
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consi sting of: alkyl, aryl, alkylene-aryl, heteroaryl,
al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,
heteroaryl or alkylene heteroaryl substituted by one
go ubstlt e el%' @ fromthe group
R I sti : gen ﬁ% nitro, alkoxy,
dlalkylan1no, aIkyIthlo haloalkyl, hal oal koxy, al kyl,
and -N; Ris selected fromthe group consisting of:

fluoro, alkyl, alkoxy, haj| 5_ and -N(Re) ; is
sel ected from the group c n/Jst M o hydr ogen
al kyl,
1-1
II
wherein:

X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
Z is -C(O)-, -C(0)O-, or -C(-Q-Ry-3)2-;
Ry, is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO2-R .4,
-NH-C(O)-R,4,
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al kenyl , aryl, heteroaryl, heterocyclyl,
al kyl ene-Y-al kyl, al kyl ene-Y-al kenyl, al kyl ene-Y-aryl,

waeasabiey! or al kenyl substituted by one or nOPET/US2004/039512
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substituents selected fromthe group consisting of:
hydroxy, halogen, -N(R) , -C(O-C, . alkyl, -C(O-0C
al kyl , -N(R)-C(O)_Nﬁ_c( 2 I, -N, aryl, heteroaryl,
het erocyclyl, -C(O-aryl’, and -C(O) -heteroaryl;
wherein: Y is - O-DH-CEBRNB-Rsamthd R is sel ected from
the group consistiﬂg of : hydrogen, C -ioal kyl, and
C2-ioal kenyl, and 1'% selected fromthe group

consi sting ofwithiHle paRsoaRS iBY kyIG(O9Y, tien R, may also be
pharmaceutically acceptable salt thereof.34. A

comytud(@fHehe Formula (111): HN X CK)-R) - R ..
with the further proviso that if Z is -C(O)O-, then R;_; is not

hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
QisOorS;
R, is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri.4,
-NH-C(O)-Ri4,
-NH-C(O)-NH,,
-NH-C(0O)-NH-R, .4, and
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wherein: X is alkylene optionally interrupted by one
or nore -O groups; nis an integer fromO to 4; is

al kyl, aryl, alkylene-aryl, heteroaryl,

al kyl ene- heteroaryl, and al kyl, aryl, alkylene-aryl,
heteroaryl, or alkﬁlene heteroaryl substituted by one
or nore substituent< selected fromthe group

consi st iongheoR ;.3 frahymoen joiaytegether o form, a Fhgoysyem comprising a

di al kyl am no, al ky|thio, haI oal kyl ,. hal oal koxy, al kyl,
- NH@@@teqiﬁ’r unSNi”II@GRdCﬁ °r -n[\ﬁrpl@(rqg LR

- NH- C( O NRE Mctéﬁﬁlorﬁthe gohg cBhHin Q)rf the groups can

JOlntogether to forma syste conprising a
saturated 5- atkyl6- nenbered ring; Ris selected from
t he group corgl%i/l’st ing of: alkyl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-Ns;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
-N(Ro);
R, is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
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aryl, al kylene-aryl, heteroaryl, alkylene-heteroaryl,
and al kyl, aryl, al kylene-aryl, heteroaryl, or

substituents sel-ected fromthe group consisting of:

hal ogen, cyano, nitro, al koxy, dialkylam no,

al kyl t hi o, hqhgzlkyl, hal oal koxy, alkyl, and -N; Ris
selected fromthe group consisting of: fluoro, alkyl,
al koxy, hal odiekgrbaryand -N(R ) ; and is selected from
the group consisting. of hydrogen and al kyl; or a

phar maceuti c eF?“ﬁ@g@ptable salt thereof.35. A

conpound of time&Riyugl(lV): HN X - (OO - R1-1 1V
wherein: X is alkylene;” nis an integer fromto 4;
alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
-N(R3)2,
-C(0)-Cy.j0alkyl,
-C(0)-O-Cj-palkyl,
-N(R3)-C(O)-Cy.y0alkyl,
-N3,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is -O— or —=S(O)y.-; and
Rj is selected from the group consisting of:
hydrogen,
Ci-10alkyl, and
Cs.10alkenyl, and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.
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Ris selected fromthe group consisting of: alkyl,
aryl, al kyl ene-aryl, heteroaryl, alkyl ene-heteroaryl,

waeasabeyt , aryl, al kylene-aryl, heteroaryl, 0PCT/US2004/039512
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al kyl ene- heteroaryl substituted by one or nore
substituents selected fromthe group consisting of:

haI gen, ano, .ni di al kyl am no,

al BTt hiAS ‘ﬂ%‘?““&oﬁhreop% “ﬁ‘@%x al kyl, -NHSO -Ri
4, -NHC(O-R, - N NH -M+CUD NHR , and -N
;1s selected fron1t Ir oup consi sting of: aIkyI,
aryl, al kyl ene-aryl eroaryl, al kyl ene-heteroaryl,
and al kyl, aryl, a{ P ., heteroaryl, or

al kyl ene- heteroary %ubaNltuted by one or nore
substituents selected fro xtJl%(nguBz —R.,

I
wherein:
X is alkylene optionally interrupted by one or more -O- groups;
n is an integer from 0 to 4;
Ry, is selected from the group consisting of:
hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri.4,
-NH-C(O)-R .4,
-NH-C(0)-NH,
-NH-C(O)-NH-R .4, and
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consi sting of: hal ogen, cyano, nitro, alkoxy,
di al kyl am no, al kylthi o, hal oal kyl, hal oal koxy, al kyl,

fluoro, alkyl, alkoxy, haloal kyl, and -N(Rg) ; and is
sel ected fromthe group consisting of hydrogen and
al kyl; or a phar rm_\&?_uti cally acceptable salt thereof.

Ry.¢ is alkyl or the R;.¢ groups can join together to form a ring system
comprising a saturated 5- or 6-membered ring;
R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
-N(Ro); and
Ry is selected from the group consisting of hydrogen and alkyl,

or a pharmaceutically acceptable salt thereof.
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35. A compound of the Formula (IV):

wherein:

X is alkylene;

N
| AN
=

R), NH,

HN—X—C(0)0—R,_,

v

n is an integer from 0 to 4;

R, is selected from the group consisting of:

alkyl,
aryl,

alkylene-aryl,

heteroaryl,

alkylene-heteroaryl, and

PCT/US2004/039512

alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl

substituted by one or more substituents selected from the group

consisting of:

halogen,

cyano,

nitro,

alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-SO;-Ri4,
-NH-C(O)-R 4,
-NH-C(0O)-NHj,
-NH-C(0O)-NH-R 4, and
-N3;
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Rj.4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
5 heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
10 halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
15 alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
20 R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
25 -N(Ry); and
Ry is selected from the group consisting of hydrogen and alkyl,;

or a pharmaceutically acceptable salt thereof.
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