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BACKGROUND In the 1950's the 1H i m dazo[4,5-c]quinoline ring system was
devel oped and

| - (6- met hoxy- 8- qui nol i n | -1 Himdazo ui nol i ne was

synt hesi zed for. possi bl \éBtﬁg %%JIBWQS%JT%&%% MEBE@B8ent | v,

synt heses of 15 various substituted 1H i m dazo[4, 5-c] quinolines were
reported. For exanpl e, eri )eth 1H i m dazo[ 4, 5- c] qui nol i ne
was synt hesi zéd as a pos@ﬁ%é%ﬁﬁﬁéﬁﬁ/ﬁ@ %Ebdﬂ’@él‘aﬁ ul ar agent.
Also, several 2 oxol mragolhpoichi dithi ffsfinhg e PRRRidEPRLiEdon Cr't ai n

| H-i m dazol 4, 5- c] ui nol i n-4-am nes and substi t ut 20 derivatives
t hereof were |ater endlﬂméQ/&f*Bél ditedfon Noxgmbgns, ¥13aanddg Ut Srovisiondnchodi | at or s
and | mmuromodul at ok SEAYRB!dse0 B! e & AHOF hﬁdxitﬁﬁh biihich are

i m dazo[ 4, 5-c] pyri di'n-4-am ne, quinolin-4-amne, tetfa roqui nol i n- 4-am ne,
napht hyri di n- 4- anﬂﬂ@mqmmﬂhﬂﬂ&@M@dﬁ@ﬁH@ﬁ@hyﬁH@yn 4- am ne conpounds as_ wel |
as certain angl ogous thiazolo and oxazol o conmpounds were synt hesi zed and 25
found to be useful as imune response nodifiers (I RMs5), rendering them
useful in the treatnent of a variet yBATKAREUN®ers. There continues to be
interest in the imdaz y te and
there is a continuing %gde{%p%‘%gr %%&H'l%%%ﬁéfﬁl nﬁﬁ% m@ ér%%:a{]&vaxfeo modul at e
t he i mmune responsad 1m&meﬁrdms-qmnolmﬁrl)@ynﬂtﬂmlﬂH-lmId@sgfhﬁhhpmlmea@asor ot her
mechani sms. 1 SU a

conpounds that are use*zz[?%r EESQ%%%e Asq}{g&rﬁﬁ?a%apaggl oSy nfﬁlg sﬁ&h Ee%
conmpounds ar d5of tvianousfsuiishtumngf-xﬁnﬂamﬂ é.-cI quinohindsihiRre rcported For example

1-[2-{4-piperidyl)ethyl}-1H-imidazo[4,5-c]quinoline was synthesized as a

ni mal S. Such

possible anticonvulsant and cardiovascular agent. Also, several 2-
oxoimidazo[4,5-c]quinolines have been reported.
Certain 1 H-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted
20 derivatives thereof were later found to be useful as antiviral agents,
bronchodilators and immunomodulators. Subsequently, certain substituted 1 H-
imidazo[4,5-c]pyridin-4-amine, quinolin-4-amine, tetrahydroquinolin-4-amine,
naphthyridin-4-amine, and tetrahydronaphthyridin-4-amine compounds as well
as certain analogous thiazolo and oxazolo compounds were synthesized and
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 imidazoquincline 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,



}-RZ NRB\ RAX-Z-R1L_| 1-1 wherein: Zis -C(O-, -CCOO, or

-C(-QR _3)2-; and 10 wherein: X, RA, RB, R2, R ,, Q and R .3 are as
defined bel ow. The conpounds of Forrmula I-1 are useful as imrune response
nodifiers due to their ability to induce cytokine biosynthesis (e.g.,

i nduces the synthesis of at |east ogﬁgﬁxpgkine) and ot herw se nodul ate the
i nune response when admnistered ta? . This nmakes the conpounds
useful in the treat maptL,Qbn@nveniYRplodldés Phiew PR dricOMBoHE hafsre Wbérd] di seases
and tunors that are reébon5|ve to such changes in the 1 mune response. The
i nventi on f urt hiaringucing cgtekinetbaosyetb esigt in @nimato vk cormpmmds emtofithei ng  an
effective annun{ of.afgongﬁ% d of Fornmula I-1 and net hods of i nducing

cyt oki ne bi osyntog¥{ng Fopm himal, treating a viral infection and/or
treating as520 neoplastic disease in an aninmal by adm nistering an effective
anount of a conpound of Forrmula I-1 to the animal. In addition, nethods of
synt hesi zi ng conpounds of Fornul a | - 1N8nd  internmediates useful in the

synt hesi s of these conpounds are pr As used herein, "a," "an," "the,"
"at |east one," and "one or nore" arQ~|25\ d i nterchangeably. The terns
"conprises" and variations thereogd notN have a linmiting meaning where
these terns appear, in the descript?onRandxchLﬁB. The apove summary of the
present invention is not intended to déscribe Eich discl osed enbodi nent or
every inplenmentation of the present invention. 2 The description that
follows nore particularly exenplifies illustrative enbodinents. In several
pl aces throughout the application, guidbdhce is provided through lists of

exanpl es, whic lLas _b ed. i A, Mag 1 Qus _conbi nations. I n each
i nstance, the ?vevg‘%%?iggZﬁ?s(?@érg@sﬁg’gﬂryegéqg"&e’%?gsent ative group and shoul d
5 not be (10t er pwhereith: a5 RanRexiyl Rej, Q5 abd Bi; ar@bsTdefinedbdRSCRI PTI ON OF

| LLUSTRATI VE EMBCDI ’én;:gmg;m-lr s%f Ftlnrl}nl\{lllz'e[\ll-[l gg useful as immune response modifiers

due to their ability to induce cytokine biosynthesis (e.g., induces the synthesis of
at least one cytokine) and otherwise modulate the immune response when
administered to animals. This makes the compounds useful in the treatment of a

15 variety of conditions such as viral diseases and tumors that are responsive to
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

20 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.

"ot

As used herein, "a,” "an," "the," "at least one," and "one or more" are
25 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.



10 The present invention provides conpounds of the followi ng Formula (I- 1):
NHz ~1 NNRz NRa\ RAX-Z-R | 15 1-1 wherein: Zis -C(0)-, -C(0)O, or
-C(-Q R _3)2-; and as well as nore specific conpounds of Fornulas (1-2,

1-3, and 1-4), which represent different core ring structures: 20 H2 N\>-RZ
N(R / X2\ RL1 1-2 3 N \>-RZ RB. RN X-Z-R, _, -3 and NHZ CN \>Rz
N X- Z- R _, Thedegeriptian thahletlewsmomp gagticulgtlgexempldfes)iiystraldve - C(- Q Rt - 3) 2- ;

and more speci féﬁooﬁ%?s?%?evepafl pltaE'eE!‘; tﬂr%héh%m {8 agpq{cggfdn?ﬁui%t?ce ié lprbvildgd and le):

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):

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

®), xX=2z,

I-2



NHZ N \>RZ N XI<0 (R"/ 10R-" la. NHZN N\ \>RZ / M X-O
(R" / OR_, Ib15 4N NN 11 -RZN (Rn/ \X<R i R-a OOR -3
Id and NHZ N N\>RZ N X/O (R” H3CI1 ONCH 53 le

I-3
and
NH,
N Ny
, PR .
% 7R,
(R
5 -4

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

NH,
N~ XN
| \>—R2
= N\ o
R), x—{
R1-1

10
Ia
NH,
NN
PR
N\ (o]
R, x~<
0
\
R4
I
15



wherein: X, R P,, RA, RB, RA, RB,, R2, R3, RI-1, Q Rl1-3, and n are as
defined 10 below, and pharmaceutically acceptable salts thereof The present

i nvention al so provides conmpounds of the following Formulas (Il, Ill, and
IV): 15 N N\}RZ M Z" R _j Il wherein: Zis -C(O-, -C(OO, or -C(-QRL
3)2-; 20 SNNH (Rn HNX- ¢-OR1-6)2 -RL.1 IIl and \\ (Rn N2 H

N-X- (OO RI-1 51V wherein: X, R NR2, RL_1, RI{, Q R .3, and n are as
defined bel ow, and pharmaceutically \cq.pt able salts thereof. 10 In one
enbodi nent, there is provided a co ungl ofghe Formula (I-1): NHZ N Re \

RA X-Z-R1_1 1-1 15 wherein: X is optionally interrupted by one or
nore -0- groups; R) Nmr R
n
R+ Q Q'R1-3
Id
and
. NH, .
N7y N,
L N>_R2
|
X
0]
(R), Y
H,C _N
Ie

wherein: X, R, R;, Ry, Rp, Ra;, Ry, R, R3, Ry, Q, Ry3, and n are as defined
10 below;
and pharmaceutically acceptable salts thereof.

The present invention also provides compounds of the following
Formulas (I, III, and IV):

15
NN
P N>'Rz
(R), \(— Z.
Ri4
I
wherein: Z is -C(O)-, -C(0)O-, or -C(-Q-Ria):-;
20



Zis -C(O-, -CCOO, or -C(-QRL.3)2-; RL_1 is selected fromthe group
consisting of: hydrogen, 20 alkyl, aryl, alkylene-aryl, heteroaryl, 6

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

al kyl ene-heteroaryl substituted by one or nore substituents selected from
the group consisting of: 5 halogen, cyano, nitro, alkoxy, dialkylamno,
10 al kylthio, haloal kyl, hal @@ al kyl, -NH S02-R14, 15

-NH-C(O-R 4, -NHC(O-NH2, )-NH-RI -4, and -N3; with the proviso
that if Zis -C(O-, then RL. 1 /¥e e 20 -N(CH3) (CCH3); with the
further proviso that if Zis -(®0)O! thén RL.1 is not hydrogen; with the
further proviso that if Zis - O)d'\!\then X does not include -0- groups;
25 Qis Oor S, R .3 is selected from Khec(@r-Byy,€rpsi sting of:

m

and

N
x>

2 '

R), NH,

HN=X-C(0)0—R,_,

5 v

wherein: X, R, Rz, Ry, Ri4, Q, Ri.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):

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.1 is selected from the group consisting of:
hydrogen,
20 alkyl,
aryl,
alkylene-aryl,
heteroaryl,



al kyl, aryl, alkylene-aryl, 30 heteroaryl, alkylene-heteroaryl, and 7

al kyl, aryl, alkylene-aryl, heteroaryl, or al kyl ene-heteroaryl substituted
by one or nore substituents selected fromthe group consisting of hal ogen,
5 cyano, nitro, alkoxy, dialkylamno, alkylthio, 10 hal oal kyl,

hal oal koxy, alkyl, -NHSO2-R14, -NHC(O-R1l.4, 15 -NHC(O) - NH2,
-NH-C(O) NH- Rl -4, and m&ym@éhgtma@ﬂaﬁdgroups can join toget her to forma
ring systemconprising a saturated or unsaturated 5-, 6-, or 7-menbered

ring; 20 R14 is sel ect ed@kyloasyh Rl wdxsﬁsqasxiwr@llaflene-@mw aryl ,
al kyl ene-aryl,  het @ﬁﬁ%ﬁﬁﬂéd’bﬁcﬁtﬁf&@éﬁﬁ H@én?srsgl%ﬁt)éhfmﬁﬁﬂe@}dﬁ ,aryl,

al kyl ene-aryl, heteroaryl ene- eteroary substi'tuted by one or
nmore substituents sebmctiegofiromt he group consisting of:

5 halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
10 alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-S0:-R; 4,
15 -NH-C(O)-Ry.4,
-NH-C(0)-NHz,
-NH-C(0O)-NH-R4, and
-N3;
. with the proviso that if Z is -C(O)-, then R,.; may also be
20 -N(CH3)(OCHs);
with the further proviso that if Z is -C{Q)O-, then R;.; is not
hydrogen;
with the further proviso that if Z is -C(0)O-, then X does not _
include -O- groups;
25 QisOorS;
R,.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
30 heteroaryl,
alkylene-heteroaryl, and



hal ogen, 30 cyano, nitro, alkoxy, 8 dialkylamno, alkylthio,

hal oal kyl , hal oal koxy, 5 alkyl, and -N3; and R2 is selected fromthe group
consisting of- -R4, -X-Ra, 10 -X -Y -R4, and -X-R5; X is selected from
the group consisting of al kyl ene, al kenyl ene, al kynyl ene, aryl ene, and

het eroaryl ene, wherein the al kyl ene, al kenyl ene, and alk¥nylene groups can
be optional Iy interrupt edlkyh aybaliyieae-atyl heterpagyly orafieylengrheler@aryet er oar yl ene,

o oetyona L), SRR BA0g e A k8B gty 0 L o
-O-C(R6)-, -O (O <asistingN(Ra)-Q -, -C(R6)-N(R8)-, 25 -0-C(R6)-N(Rg)-,
-C(R6)-N(ORg)-, fNQ -CR)thlog%n,nd
5 cyano,
nitro,
alkoxy,
dialkylamino,
' alkylthio, '
10 haloalkyl,
haloalkoxy,
alkyl,
-NH-502-R;4,
-NH-C(O)-Ry4,
15 -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;
20 R4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
| heteroaryl,
25 alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
30 cyano,
nitro,

alkoxy,



9 -V-N~ \ Ro R4 is selected fromthe group consisting of hydrogen, alkyl,
al kenyl, al kynyl, aryl, arylal kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl,

het eroaryl, heteroaryl al kyl enyl, heteroaryl oxyal kyl enyl, and
al kyl heteroaryl enyl, wherein 5 the al kyl, al kenyl, alkynyl, aryl,
aryl al kyl enyl , aryl oxyal kyl enyl, al kyl aryl enyl, heteroaryl,

het er oaryl al kyl enyl , het er oarditlbWgmainky| enyl , and al kyl het eroaryl enyl groups
can be unsubstituted or substitT ed by one or nore substituents

i ndependently sel ected from t3% oup consi sting of al kyl, alkoxy,

hydroxyal kyl, hal oal kyl , haliaglakgxy, hal ogen, nitro, hydroxy, nercapto,
cyano, aryl, aryloxy, 10 aryl al kyl eneoxy, heteroaryl, heteroaryl oxy,

het er oar yl al kyl eneoxy, het er J@ralkpKy. ami no, al kyl ami no, di al kyl ani no,

(di al kyl ang no) al kyl eneoxy, aqﬂkﬁthhe case of alkyl, alkenyl, and al kynyl,
ox0; R5 is selected fromthe group consisting of: (CH2)8 -NC(R5) -V-~- A
( R7) and \(CH2)r2 ; 15 R6 i sNggdnécted fromthe group consisting of =0 and
=S; R7 is a C2_7 alkylene; i.s selected.fromthe group consisting of
hydr ogen, al kyl, akkﬁ%?&?tﬁ?ﬁg’ﬁ‘ﬁ? STRNRCASSHIE ¥yl enyl . RO i s sel ected from
the group consisting of Idrogen and alkyl; 20 Riois C3_3 alkylene; Ais
sel ected fromthe group consistipg of -0-, -C(O-, -§0)0_2-, -CH2-, ,and
-N(R4)-; Qis selected f+i#st he group consisting of a bond, -C(R6)-,
-C(R6) - C(p) -, -S(0) 2-, _ga_&._@(a%z N(Rg)-; 25 Vis selected fromthe group
consi sting of -C(R6)-, - )-, and -S(0O2-; a and b are independently
integers from1l to 6 W t{X'®se proviso that a + b is :S7; 10 RA and RB are
each independently geleql e oo Rd PoulctRim Ol hS idna %y lene,
alkynylene, arylene, and heteroarylene, wherein the alkylene, alkenylene, and
alkynylene groups can be optionally interrupted or terminated with arylene, or
15 heteroarylene, and optionally interrupted by one or more -O- groups;
Y is selected from the group consisting of:
—S(O)0-2'9
-S(0)2-N(Rs)-,
-C(Rs)-,
20 -C(Re)-O-,
-O‘C(R6)',
-0-C(0)-0O-,
-N(Reg)-Q",
-C(Re)-N(Rs)-,
25 -O-C(Re)-N(Rs)-,
-C(R¢)-N(ORo}-,

{\ N-Q'—
/

R1D
_..._N_ R?j-—a'_.
\ R,

, and



hydr ogen, hal ogen, alkyl, 5 alkenyl, alkoxy, alkylthio, and -NRs)?2;

RA and RB taken together formeither a fused aryl ring that is 10

unsubstituted or substituted by one or nore R groups, or a fused 5 to 7

menbered saturated ring that is unsubstituted or substituted by one or

R groups; R
hal oal kyl, al
of 20 hal ogen
al kyl thi o, and

11 In one enbodi nent,

NHZ N

||>_RZ

10

15

20

25

or

nor e

Is selected fromthe group consisting of fluoro, 15 al kyl,

koxy, and - N( R is selected fromthe group consisting
, hydr oxy, —afl‘mﬂal kenyl, hal oal kyl, 25 al koxy,

-N(R9) 2; or a\pﬁa maceut i cal | y accept abl e salt thereof.
there is provi-ded a conpound of the Formula (I-2):

(R)~ R4><s delected 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;

Rs is selected from the group consisting of:

(CHio
—N—oR) v )

( R'/ and \(CHZ)b’/ :

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

Rj7 is a Cy.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;

Rjo is Ci.3 alkylene;

A is selected from the group consisting of -O-, -C(O)-, -S(0)o.2-, -CHa-,
and -N(Rg)-;

Q' is selected from the group consisting of a bond, -C(Re¢)-,
-C(Re)-C(Re)-, -5(O)z2-, and -5(O)-N(Rg)-;

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 thata + b

is<7;

10

30



\ RA 1-2 5 wherein: X is alkylene O optionally interrupted by one or nore
-0- groups; nis an integer fromO to 4, Zis -C(O-, -C(0)0-, or
-C(-QR-3)2-; RL 1 is selected fromthe group consisting of: 10 hydrogen,
al kyl, aryl, alkylene-aryl, heteroaryl, 15 al kyl ene-heteroaryl, and

al kyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl substituted
by one or nore subs1RiAtauéRhwmblenﬁqmbnﬂamhmse]hﬁecgfromphe gronys tatsistigg off . hal ogen,
20 cyano, nitro, alkox di aI kyI am no, alkylthio, 25 hal oal kyl,

hal oal koxy, alkyl, - NH SERER, “NHC(O) -Rl4, 12 -NH (O - NH2,

-NH- C( O - NH R14, and - Ngalo nth the proviso that if Zis -C(O-, then R _I
may also be 5 -N(CH3)(OCH3); with the further proviso that if Zis -C(OOGO,
then R1_1 is not alkyl,

5 alkenyl,

alkoxy,
alkylthio, and
-NRo);
or R and Ry taken together form efither a fused aryl ring that is
10 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,
Zroups;
R is selected from the group consisting of:
_ fluoro,
15 alkyl,
haloalkyl,
alkoxy, and
-N(Rg)z;
R, is selected from the group consisting of:
20 halogen,
hydroxy,
alkyl,
alkenyl,
haloalkyl,
25 alkoxy,
alkylthio, and
-NRo};
or a pharmaceutically acceptable salt thereof.

30

11



hydrogen; with the further proviso that if Zis -C(O O, then X does not
include -0- groups; 10 Qis Oor S; RL 3 is selected fromthe group
consisting of. alkyl, aryl, alkylene-aryl, 15 heteroaryl,

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

al kyl ene-heteroaryl substituted by one or nore substituents sel ected from
the group consi sti Fyersfeni@diyagnodlsse is pegradeg, a copippunst of the Resrpla (Idi:al kyl ani no,
25 al kylthio, haloal kyl, hal oal koxy, alkyl, -NH S02-Rla, 30
-NHC(O-R 4, -NHCO-NH, -NHC(OyNH+R-4, and 13 -N3; or the R -3
groups can join together to forma ring?systemconprising a saturated or
unsaturated 5-, 6-, or 7-nmenbered riRG™"Rl -4 is selected fromthe group
consisting of. 5 alkyl, aryl, ' & yBZ,

N

5 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-Ry.3)2-;
Ry, is selected from the group consisting of:
10 hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
15 alkylene-heteroaryl, and
alkyl, aryl, aikylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of;
halogen,
20 cyano,
nifro,
alkoxy,
dialkylamino,
alkylthio,
25 haloalkyl,
haloalkoxy,
alkyl,
-NH-802-R;4,
-NH-C(O}-Ry4,

12



het eroaryl, al kyl ene-heteroaryl, and 10 al kyl, aryl, alkyl ene-aryl,
heteroaryl, or al kylene-heteroaryl substituted by one or nore substituents
selected fromthe group consisting of hal ogen, cyano, 15 nitro, al koxy,

di al kyl am no, alkylthio, haloalkyl, 20 hal oal koxy, alkyl, and -N3; and R
is selected fromthe group cog&%gt' of fluoro, 25 alkyl, haloal kyl,

al koxy, and -N(Rs)2; R2 is sete tom t he group consisting of 30 -R4,
-X'-R4,  -X-Y -R4, and 14 - XNHRS{0)-NHLF ,Séldect ed from the group consisting
of al kyl ene, al kenyl ene, al kynyl ene, arylene, and heteroaryl ene, wherein the
al kyl ene, al kenyl ene, and arkghylene groups can be optionally interrupted

o SerTteted W L 20 ot oot PR P RE B hooed L erupt s
-S(0 02-, 5 S( ONAMHHEICH:); - C(R6) -,
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; '
10 QisOorS;
R,.3 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
15 heteroaryl,
alkylene-heteroaryl; and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
20 halogen,
cyano,
nifro,
alkoxy,
dialkylamino,
25 alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-802-Ri4,
30 -NH-C(O)-R;.4,
-NH-C(O)-NH,,
-NH-C(O)-NH-R,4, and
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10 ¢(R6)-0-, -OC(RG)-, .O0CO-0, -NRs)-Q-, -C(R6)-N(R8)-, 15
-0-C(R6)-N(Rs)-, -C(R6)-N(OR9)-, NQRR and -V-Md R-10 20 Ra is

sel ected fromthe group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kyl aryl enyl, heteroaryl,

het er oaryl al kyl enyl , heteroarﬁLoxyalkylenyl, and al kyl het eroaryl enyl ,
wherein the alkyl, alkenyl, aPkynyl, aryl, arylal kyl enyl, aryl oxyal kyl enyl

al kylarylenyl, het griaRryl} grolig¥ h gsih Ygeihkytogoin! a rifiebRtapcathpgsinglaky! enyl , and
al kyl het eroaryl enyl 25 groups can be unsubstituted or substituted by one or
nore subst it ueftterated gpuFBRERteH 3y 65 o1 EErERYerd At he group consisting of

al kyl, al koxy, hydrR{‘.}’i@'sngéted m%ﬁ@ ?on %li&adf_koxy, hal ogen, nitro,

hydr oxy, nercapto, cyano, aryl, 5 aryl al kyl eneoxy, heteroaryl,
het er oar yl%oxy, het eroar ydligflkyl eneoxy, heterocyclyl, am no, alkyl an no,

di al kyl am no, (di al kyl amé_glf) al kyl eneoxy, and in the case of alkyl, alkenyl,
and al kynyl, oxo; R5 is ected fromthe group consisting of: (CH2e -rN
C(R6) -V-A A5 RAJ and aligteheleryi, R6 is sel ected fromthe group consisting of
=0 and =S; R7 is a C2_, alkylene; Rs is selected fromthe group consisting
of -hydrogen, al kyl, al Kes#sFed¥y| enyl, and aryl al kylenyl; 10 R9 is sel ected

fromthe group consisti nﬂkﬁ@neﬁ)éf’ér@ﬂﬁ[‘aﬁnd al kyl ; t
10 alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
15 nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
20 haloalkoxy,
alkyl, and
-N3; and
R is selected from the group consisting of:
fluoro,
25 alkyl,
haloalkyl,
alkoxy, and
-NRg)2;
R; is selected from the group consisting of:
30 -Ra,
-X"Ry,
-X'-Y'-R4, and
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Riois C3.s alkylene; Ais selected fromthe group consisting of-O, -C(O-,
-S(0Oo0 2-, -CH2-, and -N(R4)-; Qis selected fromthe group consisting of a
bond, -C(R6)-, 15 -C(R6)-C(R6)-, -S(0)2-, and -S(0)2-N(R&); V is selected
fromthe group consisting of -C(R6)-, -OC(R6)-, -N(R8)-C(R6)-, and
-S(0)2-; and a and b areﬂ,gd'ependently Integers froml1l to 6 with the proviso
that a + b is < 7; 20 orra%pharnaceutically acceptable salt thereof. In

anot her enmbodi fTEﬂt,XtiElﬁfél&:técﬁﬁcﬂﬁﬁiéi#&%c%nﬁﬂﬂﬁ%ﬁﬂt Rhe la@nfiefeiul a (1- 3): NH2
N> R2 NRa, \ 25 RA X-Z-Rl_ 1 - wher ei n: {6X|s al kyl ene optionally
i nterrupted byalkyryiene, srsieae, 2pd hejergepylene, wherain theatiylene, atitenylens, apd

Aol ey, R Sl G ondoRlly Babey B I w1l afflene o 2070
al kyl, aryl , ahdgroanytenarapt opliweially Geertipteddiy oat kiylmerreOhgtompgar yl  substi t ut ed
by one or nore subs{{jigtsje Qcttesd §oenllﬁ%tg$gupfcroggnls&ng%f:gr oup consisting of: hal ogen,
cyano,
-5(0)o.2~,
-8(0)-N(Rs)-,
'_C(Rg)-, '
10 CRe-O-, |
-O-C(Re)-,
-0-C(0)-0-,
-N(Rg)-Q™,
-C(Re)-N(Rs)-,
15 -0-C(R¢)-N(Rs)-,
-C{R¢)-N(ORy)-,

{\ N-Q' —
R‘IU/ R
AN

R, ,and

_\,_O_

R10

20 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

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,

15



15 nitro, al koxy, dialkylamno, alkylthio, haloalkyl, 20 hal oal koxy,
alkyl, -NHS02-RI-4, -NHC(O-R14, -NHC(O-NH, 25 -NHC(O-NHR .4, and
-N3; with the proviso that if Zis -C(O-, then Rl-1 nay al so be

-N(CH3) (OCH3); with the further proviso that if Zis -C(OO, then Ri-11is
not 30 hydrogen; with the further proviso that if Zis -C(O O, then X does
not include - Grylgkdepsoxy,lete@aohegroarfioxy heteraseylalkylencoky dretardnyclyh oup
consisting of: _ al LYl o nnqalkyl ene- ar vyl t er oar vl

al kyl ene- het er 41 If/‘%f)‘éikglnaﬁuéi’ ﬁli/alufylaé?l{}%l’,(g%ﬁ?gm}e{%d E‘“é%ﬁ“‘:"’%e"t“ e gpse of

al kyl ene- het er ity lalkenglulast dikyiiyEdxély one or nore substituents selected from

the group 10 consistin f | ogen, cyano,. njtro, al koxy, 15
di al Eyl aﬁj no Rs isgse%cteg%omgtﬁe group >éons?stmgo : y

(CH),
—N—C(R,) —-v—r( : \A
(R/ (CH,)y—"

and :
R is selected from the group consisting of =0 and =§;
) Ry is a C;.; alkylene; '
Rs is selected from the group consisting of hydrogen, alkyl,
alkoxyalkylenyl, and arylalkylenyl;
10 Ry is selected from the group consisting of hydrogen and alkyl;
Ry is Ci.g alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S{O)p.2-, -CHa-,
and -N(R4)-;
Q' is selected from the group consisting of a bond, -C(Rs)-,
15 -CRe-CRe)-, -S(O)z-, and -S(0)-N(Rs);
V is selected from the group consisting of -C(Rg)-, -O-C(Rs)-,
-N(Rs)-C(R¢)-, and -S(0)2-; 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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al kyl thi o, hal oal kyl, hal oal koxy, alkyl, 20 -NH SO2-Rl -4, -NH C(O) -R14,
-NHC(O-NH, -NHCO-NHR.q, and -N3; 25 or the R1-3 groups canjoin
together to forma ring systemconprising a saturated or unsaturated 5-,
6-, or 7-nmenbered ring; RL 4 is selected fromthe group consisting of:

al kyl, aryl, 30 alkylene-aryl, heteroaryl, alkylene-heteroaryl, and 18
al kyl , aryl, alkyl eﬁ%wakylepeﬁm@pl@ammp@ﬂ by PRg/Pranere et Bouptyl  substi tut ed

by one or nore substiit L S ct ed~f AC he group consisting of hal ogen,
5 cyano, nitro, a?ﬁ%g,@t)’d¢§)§y|°g?ncqmg?m3%rky|thi 0, 10 hal oal kyl ,

hal oal koxy, al kyl , Rang seleM8d framdh&roiscosisbug @il from t he group consi sting
of: 15 -Ra, -X -Ra, hydrogen,
5 alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
10 ' alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
15 nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
20 haloalkoxy,
alkyl,
-NH-SOz-Ry.4,
-NH-C(0)-Ry.4,
-NH-C(O)-NHz,
25 -NH-C(O)-NH-R, 4, and
-N3;
with the proviso that if Z is -C{O)-, then R;.; may also be
-N(CH;3)(OCHs);
with the further proviso that if Z is -C(O)O-, then R,.; is not
30 hydrogen;
with the further proviso that if Z is -C(O)O-, then X does not
include -O- groups;
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-X-Y-R4, and -X -R5; X is selected fromthe group consisting of alkyl ene,
al kenyl ene, 20 al kynyl ene, arylene, and heteroaryl ene, wherein the al kyl ene,
al kenyl ene, and al kynyl ene groups can be optionally interrupted or
termnated with arylene, or heteroarylene, and optionally interrupted by
one or nmore -0- groups; Y is selected fromthe group consisting of:
S(0)o0-2-, 25 -S(0)2NERBITS; -C(R6)-, -C(R6)-0-, -OC(R6)-, -0OC0)-0-,

30 -N(Ra)-Q -, - s -0z = =& 19 -C(R6)-N(OR9)-, RO
-Nd R-r~-Q , and R?%/E%Qilgg%dgogt%%%@%c}e%@?%%ﬂfrom t he group consi sting of
hydr ogen, al kyl, al kenyl glkylal kynyl , aryl, aryl al kyl enyl, aryl oxyal kyl enyl,
al kyl aryl enyl, heteroaryl het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl, and
al kyl het er oaryl enyl , vvhe?réd’n t he al kyl, al kenyl, al kynyl, aryl,

aryl al kyl enyl , aryl oxyal Kixllemybryl,al kyl aryl enyl, heteroaryl,
het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl, and al kyl het eroaryl enyl 10
groups can be unsubstit ubgerogivh.substituted by one or nore substituents

i ndependently sel ected f Mot d Bt P nsi sting of alkyl, alkoxy,
hydr oxyal kyl , hal oal kyl , ha o%?%gggfmﬁglogen, nitro, hydroxy, mercapto,

cyano, aryl, aryloxy, asabltylabdyylabayleoscgryl, heteenandy orlajkyieme drepanagyloxy,
Pt oar 1l 31 eneO KRS YR S B gL ) 2T
al kynyl , oxo; consisting of:
halogen,
cyano,
nitro,
alkoxy,
15 dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
20 -NH-S0;-R;4,
-NH-C(O)-R4,
-NH-C(0O)-NH;,
-NH-C(0)-NH-R;.4, and
-Ns;
25 or the R, groups can join together to form a ring system comprising a
saturated or unsaturated 5-, 6-, or 7-membered ﬁng;
R4 1s selected from the group consisting of:
alkyl,
aryl,
30 alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
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R5 is selected fromthe group consisting of: (CH2)a -N C(R9) -V-K A RY
and \(CHZ)b R6 is selected fromthe group consisting of =0 and =5; R, is a
C2-7 alkylene; 20 Rs is selected fromthe group consisting of hydrogen,

al kyl, al koxyal kyl enyl , and aryl al kyI enyI R9 is select ed fromthe group
consi sting of hydrogen Rto is CS s al kyl ene; is select ed from
t he group consisting of"élgyC1 ary'g }éﬁ)’le“e ary}, Bplroatyl, °r@|1$2’1°ne' ’Sm&ﬁﬂ -N(R4)-; Qis
sel ected fromthe %@Hﬂateacw%h%fagre%bﬁntaﬁmdect%ﬁ@&lthe B - C(R6) - O R6) -
-S(0)2-, and -S(0)2-NR8) Vis selected fromthe group consisting of
-C(R6)-, -OC(R6)- coramdngm%(O)Z- a and b are independently integers froml
to 6 vm'th t he proviso that ar{ b 5is 57; RA. and RB, are each

i ndependently sel ected from g’roup consi sting of: hydrogen, hal ogen,

al kyl, 19 al kenyl, al koxy, cyahkylthio, and -N(R9)2; or a pharmaceutically
acceptable salt thereof. 15 .1 n another enbodi nent, there is provided a
conpound of the Formul a (1-%?‘:” H2 N (Ra)n

alkoxy,
dialkylamino,
y alkylthio, '
10 haloalkyl,
haloalkoxy,
alkyl, and
-Ns; and
R; is selected from the group consisting of:
15 Ry,
-X'-Ry,
-X'-Y'-Ry4, and
-X'Rs;

X' is selected from the group consisting of alkylene, alkenylene,

20 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:
-8(Oo-2-
25 -S(0)2-N(Rg)-,
-CRg)-,
-C(Re)-0O-,
-0-C(R¢)-,
-0-C(0)-0-,
30 -N(Rs)-Q",
-C(R¢)-N(Rs)-,
-O-C(Re)-N(Rg)-,

19



(1-4) 20 wherein: X is alkylene optionally interrupted by one or nore -0-
groups; nis an integer fromOto 4, Zis -C(O-, -C(OO, or
-C(-QR .3)2-; RL.1 is selected fromthe group consisting of. 25 hydrogen,

al kyl, aryl, alkylene-aryl, heteroaryl, 21 al kyl ene-heteroaryl, and al kyl,
aryl, alkylene-aryl, heteroaryl, or al kylene-heteroaryl substituted by one
or nore substituents sel-& (PRem t he group consisting of 5 hal ogen,
cyano, nitro, alkoxy, dj yl am no, 10 al kylthio, hal oal kyl,
hal oal koxy, alkyl, -NH- -R@—- 15 -NHC(O-Rl1.4, -NHC(O-NH2,
-NH-C(O -NHR1-0, and -Ng;_w/th the proviso that if Zis -C(O-, then R -1
may al so be 20 -N(C!—IS)(CI:I—%’}'; with the further proviso that if Zis
-C(O0O, then Rl I is n_o_tN__heérq_r gen;

R, , and

_.V—ﬂ
,\ 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:
l((CHz)a N\

A

—N-—C(R;) —V-
\(CHz)b-/ :

‘ R/ and
R is selected from the group consisting of =0 and =S§;
Ry is a Cy 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 is Cs.3 alkylene;
A is selected from the group consisting of -O-, -C(0)-, -S(Q)o-2-, ~CHg-,
25 and -N(Ry4)-;
Q' is selected from the group consisting of a bond, -C(R¢)-,
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with the further proviso that if Zis -C(OO, then X does not include -0-
groups; 25 Qis Oor S; RL 3 is selected fromthe group consisting of

al kyl, aryl, alkylene-aryl, 30 heteroaryl, alkylene-heteroaryl, and 22

al kyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl substituted
by one or nore substituents selected fromthe group consisting of hal ogen,
5 cyano, ni tr e (RepC@a)y-S(Oank y3(@)H-NRs)-; al kyl t hi o, 10 hal oal kyl ,

hal oal koxy, al kyl ,,,.-N -Ri-4 -NHCO-R.4, 15 - - NH2,
-NH (O -NHR14, and®® S—"’K%%ggﬁfonf fhe WEQO@S?C%IBEQE%)P '?)ﬁcagge er to forma
ring system comggohsj ng a saturated or unsaturated 5-, 6-, or 7-nmenbered

ring; 20 R14 is selected fromthe group consisting of. alkyl, aryl,
al kyl ene-aryl, het&fngdt 4rp independently integers from 1 to 6 with the proviso'that a + b

5 is<7;
Ra and Ry are each independently selected from the group consisting of:
hydrogen,
halogen,
' alkyl, '
10 alkenyl,
alkoxy,
alkylthio, and
-N(Ro)2;
or a pharmaceutically acceptable salt thereof.
15
In another embodiment, there is provided a compound of the Formula
(1-4):
NH,
2N
PR
R, k2w,
(-4)
20 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-Ri.3)2-;
R;. is selected from the group consisting of:
25 hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
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25 al kyl ene-heteroaryl, and al kyl, aryl, alkylene-aryl, heteroaryl, or

al kyl ene-heteroaryl substituted by one or nore substituents selected from
the group consisting of: halogen, 30 cyano, nitro, alkoxy, 23

di al kyl am no, alkylthio, haloalkyl, haloal koxy, 5 alkyl, and -N3; and R
is selected fromthe group consisting of: halogen, hydroxy, 10 alkyl,

al kenyl, hal oal kyl, al ¥¥lgne-hes¢rogryt Bib, and 15 -N(R9)2; R2 is sel ected
fromthe group consistin f. . -Rd -X 4 - X - Yn- R4, .and 0 -X-Rs; Xis
sel ected fromthe group %léﬂs?rg}’flngleg?égll’%ﬁ“eoﬁr,’oél\gf(ké&e%'é‘ﬁge,m al kynyl ene,
aryl ene, and het er oaubstimred, bywine bembore snbstimlelisiseleaed fbkeahy beag, and

al kynyl ene groups can be o %i onally interrupted or termnated wth aryl ene,
or heteroaryl ene, &?RTISBB@B nally interrupted by one or nore -0- groups; 25
Y is selegted fromthe grouphg@Rai sting of:

cyano,
nitro,
alkoxy,
dialkylamino, '
10 alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-50;-Ry4,
15 -NH-C(O})-R;.4,
-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
20 -N(CH3)(OCHa);
with the further proviso that if Z is -C(O)0O-, then R, is not
hydrogen;
with the further proviso that if Z is -C(0)O-, then X does not
include -O- groups;
25 QisOorS;
Ri.; is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
30 heteroaryl,
alkylene-heteroaryl, and
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-S(0o-2-, -S(0)2-N(R8)-, -C(R6)-, -C(R6)-O, 30 -OC(RG)-, -O0C(O-0O,
-N(Rs)-Q -, 24 -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, -C(R6)-N(CR9)-, ~N-Q -
Ra- R y-Q_5R [/ , and -V-ND Ro R4 is selected fromthe group
consi sting of hydrogen, alkyl, alkenyl, alkynyl, aryl, arylalkylenyl,

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

hﬂ(eroiaryl ?)Iiyal Ikyl eny: : .ﬂlagzii z&lbléyﬂlkbmhdlamqarhyﬂlemnm,l,oi\alqueﬂf-metklfbsty{he a: kyl I

al kenyl , al kynyl, aryl, aryl al kyl enyl, aryl oxya enyl , al kyl aryl enyl,
heteroaryl, heter an%s%quwg?(’éé (56 Or ’l‘i‘%‘éé}“b%ﬁ}?@)??\jﬁ‘?t&‘i//*‘%‘ﬁﬂ? Ry

al kyl heteroaryl enyl cofdfsimpss: can be unsubstituted or substituted by one or
nore substituents independently selected fromthe group consisting of

al kyl, al koxy, hydroxyal kyl , halngemal kyl , hal oal koxy, hal ogen, nitro,

hydr oxy, ngercapto, cyano, aryl ., aryl oxy, 15 aryl al kyl eneoxy, heteroaryl,

het er oaryl'oxy, heteroaryl al kyﬁyglhoeoxy, het erocyclyl, am no, al kyl am no,

di al kyl am no, (dial kyl am no) aliky,| eneoxy, and in the case of alkyl, alkenyl,
and al kynyl, oxo; R5 is selected fromthe group consisting of: (CHs)(r)1l
-NC(R6) -V4- A RAJ and ‘(CI—IZﬁ“fPXYQO R6 is selected fromthe group consisting

of =0 and =S; R7 is a C2 7 afikieRto,
' alkylthio,

10 haloalkyl,
haloalkoxy,
atkyl,
-NH-502-R .4,
-NH-C(O)-R;4,

15 -NH-C(0)-NH,,
-NH-C(0)-NH-R; 4, and
-Nj;

or the R;.3 groups can join together to form a ring system comprising a

saturated or unsaturated 5-, 6-, or 7-membered ring;
20 Ri.4 1s selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
25 alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
0 cyano,
nitro,

alkoxy,
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Rs is selected fromthe group consisting of hydrogen, alkyl,

al koxyal kyl enyl, and arylal kylenyl; RO is selected fromthe group consisting
of hydrogen and alkyl; 25 Riois C3_8 alkylene; 25 Ais selected fromthe
group consisting of -0-, -C(O-, -S(O0-2-, -CH2-, and -N(R4)-; Qis
selected fromthe group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-,
-S(0)2-, and -S(0)2-N(R8)-; Hialkylsmise! ected fromthe group consisting of
-C(R6)-, -OC(R6)-, and -S(OtZ-;. and a and b are independently integers
from1l to 6 with the provisoaiphlioa + b is < 7; or a phatnaceutically
acceptable salt thereof. 104l@ gyﬁt her enbodi nent, there is provided a
conpound of the Formula (Is): ﬁ R X~O (R~ NRL 1 la. 15 wherein: X
i s al kyl ene optionally inter helptledxyh)y one or nore -0- groups; n is an
integer fromO to 4; R -t iséﬁ(ﬂ’ec ed fromthe group consisting of:

hydr ogen, %20 al kyl, aryl, P®he-aryl, heteroaryl, alkylene-heteroaryl,
-N3; and
R, is selected from the group consisting of:
halogen,
. hydroxy, .
10 alkyl,
alkenyl,
haloalkyl,
alkoxy,
alkylthio, and
15 -N(Ry)z;
R; is selected from the group consisting of:
Ry,
-X'-Ra,
-X"-Y'-Ry, and
20 -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;

25 Y' is selected from the group consisting of:
-5(0do-2-,
-5(0):-N(Rs)-,
-C(Re)-,
-C(Re)-O-,
30 -0-C(Re)-,
-0-C(0)-O-,
-N(Rg)-Q™-,
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25 -N(CH3) (OCH3), and al kyl, aryl, alkylene-aryl, heteroaryl, or

al kyl ene-heteroaryl substituted by one or nore substituents selected from
the group consisting of. halogen, 26 cyano, nitro, alkoxy, dialkylamno,
5 al kylthi o, haloalkyl, haloal koxy, alkyl, -NHS02-Ri -4, 10
-NH-C(O-R14, -NHC(O-NH2, -NHC(O-NHR14, and -N3; Rl 4 is selected
fromthe group consistiRGER)-NRDS al kyl, aryl, al kylene-aryl, heteroaryl,
al kyl ene- heteroaryl, and Z(S@Eiﬁéis aryl, al kylene-aryl, heteroaryl, or

al kyl ene- het er oaryl subSrt ek B’y one or nore substituents selected from
the group consisting ofc{ra)8geRr,)-, cyano, 25 nitro, alkoxy, dialkylam no,

al kyl t hi o,
{\N-Q'—
R/

10
»

—N— R,—N-Q—
5 R, "~ ,and
—v—m
\ R10

Ry 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;

Rs 15 selected from the group consisting of’

(CHy),
O

—N—CR)  —v-
\erg,— :

( R/ and
20 Rs 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;
Ry is selected from the group consisting of hydrogen and alkyl;
25 Ryo is C;5 alkylene;
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hal oal kyl , 30 hal oal koxy, alkyl, and -N3; 27 Ris selected fromthe group
consisting of fluoro, alkyl, haloalkyl, 5 alkoxy, and N(R9)2; and R2 is
selected fromthe group consisting of: hydrogen, alkyl, 10 al kenyl, aryl,
het eroaryl, heterocyclyl, alkyl ene Y-al kyl, 15 al kyl ene- Y-al kenyl ,

21115?( ??5e:t 2r>s/lal, eg? ds s#%&?ﬁol{%hﬁ %%?Fz%lgtf’r% (2(6) d@(”';/nEh;(ﬂ hal ogen,

-N(R3) 2, C(O)deIN(Rgaglkyl C(O-0(g-joal kyl, -N(RS) C(O) C -roal kyl, 25
-N3, aryl, heteroaryl, het erocyclyl, -C(O-ary and

Q'is selected from the group consisting of a bond -C(R¢)-,
~C(Rs)-C(Rg)-, -5(0)z-, and -S(0)2-N(Rs)-;
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 thata +b
is<7,

or a phatmaceutically acceptable salt thereof.

10
In another embodiment, there is provided' a compound of the Formula
(Ia):
NH,
RN
I \>—&
(R), {
Ia
15 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,
20 alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl,
25 -N(CH3)(OCHj3), and

alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:

halogen,

26



30 -C(O)-heteroaryl; wherein: Yis -O or -S(0o0.2-; and 28 R3 is selected
fromthe group consisting o hydrogen, G _ioalkyl, and C2_10al kenyl, and 5
RO is selected fromthe group consisting of hydrogen and alkyl; or a
pharmaceutically acceptable salt thereof In another enbodinent, there is
provi ded a conmpound of the Formula (lb): NHZ N--R2 N/ >N O (R" X O
10 R ' Ib wherein: Xis al®%™%®ne; nis an integer fromO to 4; 15 RL 1 is
sel ected fromthe group consigfdng of. alkyl, aryl, alkylene-aryl,
heteroaryl, 20 al kyl ene-heteroaryl, and alkyl, aryl, alkylene-aryl,
heteroaryl, or alkyl ene-het eradoxyl substituted by one or nore substituents
sel ected fromthe group Consdizﬁfq'(lﬁﬁingf' hal ogen,

S alkylthio,
haloalkyl,
haloalkoxy,
alkyl,

' -NH-SO2-R14,
10 -NH-C(O)-R14,
-NH-C(O)-NH;,
-NH-C(O)-NH-R; 4, and
-Ns;
R4 is selected from the group consisting of:
15 alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
20 alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
25 nitro,
alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
30 haloalkoxy,
alkyl, and
-Ns;
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25 cyano, nitro, alkoxy, 29 dialkylamno, alkylthio, haloalkyl,

hal oal koxy, 5 alkyl, -NHS2-R 4, -NHC(O-R 4, -NHC(O-NH2,

NH-C(O -NH R14, and 10 -N3; Rl14 is selected fromthe group consisting of

al kyl, aryl, alkylene-aryl, 15 heteroaryl, alkylene-heteroaryl, and al kyl,

aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl substituted by one

or nore substit uents issslesied &wny the group €oMIsHNHOL consi sting of 20 hal ogen,

cyano, nitro, alkoxy, ﬂ“%k‘él kyl am no, 25 al kylthio, hal oal kyl,

hal oal koxy, alkyl, and -N3; 30 Ris selected fromthe group consisting of
alkyl,

haloalkyl,
5 alkoxy, and
N(Ry),; and
R; is selected from the group consisting of:
hydrogen,
alkyl,
10 alkenyl,
aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
15 alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
20 halogen,
-N(R3)z,
-C(0)-Ciaalkyl,
-C(0)-0-Cr-10alkyl,
-N(R3)-C(0)-C;.10alkyl,
25 -N3,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
30 -C(O)-heteroaryl;
wherein:

Y is ~O— or -S(O)y.,-; and
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fluoro, alkyl, 30 alkoxy, haloalkyl, and -N(R9)2, and R2 is selected from
the group consisting of. 5 hydrogen, alkyl, alkenyl, aryl, heteroaryl,

10 heterocyclyl, alkylene-Y-al kyl, alkylene-Y-alkenyl, alkylene-Y-aryl,
and al kyl or al kenyl substituted by one or nore substituents selected 15
fromthe group consisting of: hydroxy, halogen, -N(R3)2,

-C(O -G -toal kyl, 20 -C(i)is elated fpem khelgroup-dpsR8ing©fO) - G - i oal kyl, - N3,

aryl, heteroaryl, 25 heterogxﬁkégi -C(O-aryl, and -C(O-heteroaryl;
wherein: Yis -0- or -S(0)0-2¢7and 30 R3 is selected fromthe group

consi sting of hydrogen, Ci.ipalkyl, and

C;.1palkenyl, and
5 Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

- In another embodiment, there is provided a compound of the Formula
(Ib):
NH,
N =

N
1 YR,

AN o
R), x<
O

\

10 Ru
Ib
wherein:
X is alkylene;
n is an integer from O to 4,
15 Rj.1 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
20 alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
25 cyano,
nitro,

alkoxy,

29



C _ioalkyl, and 31 CZ_ioal kenyl; and RO is selected fromthe group

consi sting of hydrogen and al kyl; or a pharmaceutically acceptable salt
thereof. 5 In another enbodi nent, the present invention provides a conpound
of the Fornmula (Id): NHZ NN NRz (R" i R4 -QQR14 1Id wherein: 10 X
is alkylene optionally interrupted by one or nore -0- groups; n is an
integer fromO to 4; R _t is dekpemew, fromthe group consisting of:

hydr ogen, al kyl, 15 aryl, ah%Mthe-aryl, het eroaryl ; al kyl ene- het eroaryl,
and al kyl, aryl, alkylene-ary?, g%eroaryl, or al kyl ene-heteroaryl 20
substituted by one or nore suisdaikylients selected fromthe group consisting
of hal ogen, ~cyano, nitro, 25 al koxy, dialkylam no, alKkyithio,

hal oal kyl , hal oal koxy, haloalkoxy;
5 alkyl,
-NH-SO;-R 4,
-NH-C(O)-R,4,
_NH-C(0)-NH,,
' NH-C(O)-NH-R;, and '
10 -Ns;
R|.4 is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
15 heteroaryl,

alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
20 halogen,
cyano,
nitro,
alkoxy,
dialkylamino,
25 alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
30 R is selected from the group consisting of:

fluoro,

alkyl,
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32 alkyl, -NHS02-Ri4, -NHC(O-R .4, -NHC(O-NH, 5 -NH C(O) -NH RSA,
and -N3; QsOorS; RI-3is selected fromthe group consisting of: alkyl,
10 aryl, alkylene-aryl, heteroaryl, alkylene-heteroaryl, and alkyl, aryl,
al kyl ene-aryl, heteroaryl, or alkylene-heteroaryl 15 substituted by one or
nore substituents selected fromthe group consisting of: hal ogen, cyano,
nitro, 20 al koxy, di al katkewy, no, al kylthi o, haloal kyl, hal oal koxy, 25

al kyl, -NH S02-R 4, -I\%C(C))é-l? 4, -NHCO-NH2, -NHC(O-NH RLA and 30
“N3; or the Rl.3 groups f¥iddt ogether to forma ring system conmprising a
saturated or unsaturatedNRy),b8md Or 7-nenbered ring; 33

R is selected from the group consisting of:
5 hydrogen,
alkyl,
alkenyl,
aryl, -
h'eteroaryi,

10 heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alky! or alkeny! substituted by one or more substituents selected

15 from the group consisting of:

hydroxy,
halogeﬁ,
-N(R3)2,
-C(O)-Ci.10alkyl,
20 -C(0)-0-Cy.1palkyl,
-N(R3)-C(0)-Ci.10alkyl,
-Na,
aryl,
heteroaryl,
25 heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is —=O- or -S(0)¢.z-; and
30 R3 is selected from the group consisting of:
hydrogen,
Ci.10alkyl, and
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Rl -4 is selected fromthe group consisting of alkyl, aryl, alkylene-aryl,
5 heteroaryl, alkylene-heteroaryl, and al kyl, aryl, al kyl ene-aryl,
het eroaryl, or al kyl ene-heteroaryl substituted by one or nore substituents
selected fromthe group consisting of: 10 hal ogen, cyano, nitro, alkoxy,
di al kyl am no, 15 alkylthio, haloalkyl, haloal koxy, alkyl, and -N3; 20 R
Is selected fromthe group cq@3|£g%9 aff: fluoro, alkyl, alkoxy,
hal oal kyl , and 25 -N(R9) 2, $ selected fromthe group consisting of:
hydrogen, al kyl, aRkimsplected 80mahe grouthesneistizg ¢ff hydrdgen andoalkd! yl , 34

al kyl ene-Y-al kXJ' 4 pharmaceutically acceptable salt thereof.

5 In another embodiment, the present invention provides a compound of
the Formula (Id):

NH

‘ P N)— R,

Ay

R, X 7< R,

RsQ Q-Ry,
Id
wherein:
10 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,
15 aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
20 substituted by one or more substituents selected from the group
consisting of: '
halogen,
cyano,
nitro,
25 alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloatkoxy,
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al kyl ene-Y-al kenyl, al kyl ene-Y-aryl, and al kyl or al kenyl substituted by
one or nore substituents selected 5 fromthe group consisting of: hydroxy,
hal ogen, -N(R3)2, C(O-C-ioalkyl, 10 -C(O-0O Cl1_1loal kyl,
-N(R3)-C(O-C -ioalkyl, -N3, aryl, heteroaryl, 15 heterocyclyl,
-C(O-aryl, and -C(O-heteroaryl; wherein: Yis -0- or -S(0)0-2-; and 20
R3 is selected fromthe groupmlgensi sting of: hydrogen, Cl.aoalkyl, and
C2-toal kenyl; and RO is selected fromthe group consisting of hydrogen and
alkyl; 25 or a pharnaceuticalHyS@cRept abl e salt thereof. 35 In anot her
enbodi ment, there is provi dedygy. Rﬁp@und of the Fornul a le): NH2 N N~-Rz
N I X\-r IR T H3C'ON, ChBrCOPREL (e

-NH-C(0)-NH,,

5 -NH-C(CG)-NH-R .4, and
. -N3;
QisOorS;
R is selected from the group consisting of:
alkyl, ‘ '
10 aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
15 substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
20 alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
25 alkyl,
-NH-8O;-Ry.4,
-NH-C(O)-Ry4,
-NH-C(Q)-NH,,
-NH-C(O)-NH-R, 4, and
30 -N3;
or the R)_; groups can join together to form a ring system comprising a

saturated or unsaturated 5-, 6-, or 7-membered nng;
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le 5 wherein:
gr oups;
consi sting of.

aryl, heteroaryl,

10 al kyl,

20 heterocyclyl,

X is alkylene optionally interrupted by one or
nis an integer from0O to 4, Ris selected fromthe group
fluoro,
is selected fromthe group consisting of:

al koxy, hal oal kyl
15 hydrogen,

al kyl ene- Y- al kyl ,

more -0-

and -N(R9)2, and R2
al kyl, al kenyl,
al kyl ene- Y- al kenyl ,

al kyl ene-Y-aryl, anBi.alskglected framiktbagrousednsistingaafed by one or nore

substituents sel ected 25 f.romthe group consisting of: hydroxy, hal ogen,
36 -N(R3)2, -C(O-Cl-i anyI , -C(O-0O0d.ioalkyl, -NR3)-C(O-Ci-,
oal kyl, 5 -N3, aryl, haeyeroaryl, heterocyclyl, -C(O-aryl, and
alkylene-aryl,
5 heteroaryl,

10

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,

L]

15

dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and

20

25

30

-Ns;

R is selected from the group consisting of:

fluoro,

alkyl,

alkoxy,
haloalkyl, and
-N(Rs)3, and

R is selected from the group consisting of:

hydrogen,
alkyl,
alkenyl,

aryl,
heteroaryl,
heterocyclyl,
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10 -C(O-heteroaryl; wherein: Y is -0- or -S(0)0-2-; and R3 is selected
fromthe group consisting of: hydrogen, 15 C joal kyl, and C2_| oal kenyl;

and RO is selected fromthe group consisting of hydrogen and al kyl; or a
pharmaceutically acceptable salt thereof. 20 In another enbodi nent, there is
provi ded a conmpound of the Formula (11): N N}R2 NIl wherein: 25 X is

al kyl ene optional ly intealkyiphe¥-dilgylone or nore -0- groups; n is an integer

fromO to 4;, Zis -C(C))-hlk-céﬁ.c%g’1%7_q-QR|'3)2-; Ri i is selected from

t he group consisting of. alkyl, aryl, alkylene-aryl,

heteroaryl, 5 alkyl ene- Eqﬁ%q@ﬁ@qtay 1, a@nd al kyl, aryl, alkylene-aryl,
het eroaryl, or al kyl ene-heteroary substituted by one or nore substituents
sel ected fromthe group abyhesalkdnylpubstitutad by eeeor more suhstityents sgleaiedo,  al koxy,

5 from the group consisting of:

hydroxy,
halogen,
-N(Rs),
-C(0)-Cy.0alkyl,

10 -C(0)-0-C,.palkyl,
-N(R3)-C(0)-Ci-10alkyl,
-N3,
aryl,
hetei‘oaryl,

15 heterocyclyl,
-C(O)-aryl, and
-C{O)-heteroaryl;

wherein:
Y is O or -S(O)p.2-; and

20 R; is selected from the group consisting of:
hydrogen,
Ci.ipalkyl, and
C:.1palkenyl; and

Ry is selected from the group consisting of hydrogen and alkyl;
25 or a pharmaceutically acceptable salt thereof.
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di al kyl am no, al kylthio, 15 hal oal kyl, hal oal koxy, alkyl, -NH SO2-R1.4,
-NHC(O-R14, 20 -NHC(O-NH2, -NHC(O-NHR14, and -N3; with the proviso
that if Zis -C(O-, then Ri-1 may also be -N(CH3)(OCH3); 25 with the
further proviso that if Zis -C(OO, then RL.1 is not hydrogen; with the
further proviso that if Zis -C(OO, then X does not include -0- groups;
QsOorS; 30 R .3 i ankieeerdodiment thee igprovided ® BshSdund @f e Formhilkyl , aryl, 38
al kyl ene-aryl, gfteroaryl , al kyl ene-heteroaryl, and al kyl, aryl,

al kyl ene-aryl, (st er oaryl, or al kyl ene-heteroaryl 5 substituted by one or
nore substituents selected fromthe g p consisting of hal ogen, cyano,
nitro, 10 al koxy, dialkylamno, alk \t hrho, hal oal kyl ,

L >—r.
N

/
|

X
R R

H3C\ /N

o° - CH,
Ie
5 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:
fluoro,
10 alkyl,
- alkoxy,
haloalkyl, and
-N(Rs)z, and
R is selected from the group consisting of:
15 hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
20 heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y-alkenyl,
alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
25 from the group consisting of:
hydroxy,

halogen,
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hal oal koxy, 15 alkyl, -NHSO2-R1, -NHC(O-R1-0, -NHC(O -NH2,
-NHC(O-NH R14, and 20 -N3; or the Rl _3 groups canjoin together to forma
ring systemconprising a saturated or unsaturated 5-, 6-, or 7-nenbered
ring; Rl4 is selected fromthe group consisting of: alkyl, 25 aryl,

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

al kyl ene-aryl, heteroaryl, or-NgRRyl ene-heteroaryl 30 substituted by one or
nore substituents sel ected fr% the group consisting of: halogen, 39 cyano,
nitro, alkoxy, dialkylaning' ?@)-Qn-w%wlhi o, haloalkyl, haloal koxy, alkyl,
and -N3; 10 R is selected fromwi.becgpamn, consisting of: fluoro, alkyl,

al koxy, hal oal kyl, and
-N(R3)-C(0)-Cy.i0alkyl,
5 -N;s,
aryl,
heteroaryl,
heterocyclyl,
-C(0)-aryl, and
10 -C(O)-heteroaryl;
wherein:
Y is —O- or —-8(0)y.2-; and
R; is selected from the group consisting of:
hydrogen,
15 Ci-ealkyl, and
Cs.jpalkenyl; 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

(ID):

N
PR
(R}, \(— Z\
Ry
I

wherein:

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

n is an integer from 0 to 4,
Zis -C(0)-, -C(0)0-, or -C(-Q-Ry.3)-;
R,.1 is selected from the group consisting of:

hydrogen,
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15 -N(R9)2; R2 is selected fromthe group consisting of hydrogen, alkyl,

al kenyl, 20 aryl, heteroaryl, heterocyclyl, alkylene-Y-alkyl,

al kyl ene- Y-al kenyl, 25 al kyl ene-Y-aryl, and al kyl or al kenyl substituted by
one or nore substituents selected fromthe group consisting of hydroxy,

hal ogen, 30 -N(R3)2, -C(O-Ci .ioalkyl, -C(O-0OC -loalkyl, 40
-N(R3)-C(O-C, -i oalkylalkylkN3, aryl, heteroaryl, 5 heterocyclyl,
-C(O-aryl, and -C(O-heteroaryl; wherein: Yis -0- or -S(0)0-2-; and 10
R3 is selected fromthe Wgup consi sting of hydrogen, G -ioalkyl, and
C2_10al kenyl, and R9 is slellesd-a¢,fromthe group consisting of hydrogen and
al kyl; 15 or a pharnaceutical |y acceptable salt thereof.

heteroaryl,
5 alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
halogen,
10 cyano,
nitro,
alkoxy,
dialkylamino,
alkylthio,
15 haloalkyl,
haloalkoxy,
alkyl,
-NH-80;-R1.4,
-NH-C(0)-R14,
20 -NH-C(O)-NHz,
-NH-C(0O)-NH-R1.4, and
-Ns;
with the proviso that if Z 15 -C(O)-, then R;.; may also be
“N(CH;)(OCHz);
25 with the further proviso that if Z is -C(0)O-, then R.; 1s not
hydrogen;
with the further proviso that if Z is -C(0)O-, then X does not
include -O- groups;
QisOorS;
30 R).3 is selected from the group consisting of:
alkyl,
aryl,
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I n anot her enbodi nent, there is provided a conpound of the Formula (I111):
NH2 (R" HN X-C(-OR-6)2-Rt-t 20 I'll wherein: X is alkylene optionally
interrupted by one or nore -0- groups; nis an integer fromO to 4; R -i
selected fromthe group consisting of: 25 hydrogen, alkyl, aryl,

al kyl ene-aryl, heteroaryl, 41 al kyl ene-heteroaryl, and aIkyI, aryI,
al kyl ene-aryl, heteroaryhlkylene-alykyl ene- het eroaryl substituted by one or

N

is

nore substituents sel ectg%ffrointhe group consisting of 5 hal ogen, cyano,

nitro, alkoxy, dialkyl g¥10 al kyl thi o, hal oal kyl, hal oal koxy,
al kyl,  -NHSO2-R14, 15 alrtehd-hdterir, and NH C(O) - NH2, - NH C( O) - NH- R14, and

alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
5 substituted by one or more substituents selected from the group
consisting of:
halogen,
‘cyano,
nitro,
10 alkoxy,
dialkylamino,
alkylthio,
haloalkyl,
haloalkoxy,
15 alkyl,
-NH-SO;-R4,
-NH-C(O)-Ri,
-NH-C(O)-NH,,
-NH-C(0)-NH-R, 4, and
20 -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.4is selected from the group consisting of:
alkyl,
25 aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
30 substituted by one or more substituents selected from the group
consisting of:

halogen,

39



-N3; R .6 is alkyl or the RL.6 groups can join together to forma ring
system 20 conprising a saturated 5- or 6-nenbered ring; Rl4 is selected
fromthe group consisting of alkyl, aryl, alkylene-aryl, 25 heteroaryl,
al kyl ene-heteroaryl, and al kyl, aryl, alkylene-aryl, heteroaryl, or

al kyl ene-heteroaryl substituted by one or nore substituents selected from
the group consisting of 30 lahwgen, cyano, nitro, 42 alkoxy,

di al kyl am no, al kylthio, hal.oalkyl, 5 hal oal koxy, alkyl, and -N3; Ris
sel ected fromthe group consfg?%ng of: fluoro, 10 al kyl, al koxy,

hal oal kyl, and -N(R9)2; and Jffbxys sel ected fromthe group consisting of
hydr ogen and al kyl; or a 15 pharnaceutically acceptable salt thereof. In
anot her enbodi nent, there is‘gﬂﬁﬂﬂﬂgﬁ’a conpound of the Formula (IV): / |

N\ 5 alkylthio,
haloalkyl,
haloalkoxy,
alkyl, and
-N3;
10 R is selected from the group consisting of:
fluoro,
alkyl,
alkoxy,
haloalkyl, and
15 -N(Rs)3;
R; is selected from the group consisting of;
hydrogen,
alkyl,
alkenyl,
20 aryl,
heteroaryl,
heterocyclyl,
alkylene-Y-alkyl,
alkylene-Y-alkenyl,
25 alkylene-Y-aryl, and
alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
hydroxy,
halogen,
30 -N(R3)z,
-C(0)-Cy.i0alkyl,
-C(0)-0-Cy palkyl,
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(Rn NHZ HN- X-C(OO R_I 201V wherein: Xis alkylene; nis an
integer fromO to 4; Rl I is selected fromthe group consisting of. 25

al kyl, aryl, alkylene-aryl, heteroaryl, alkylene-heteroaryl, and 43

al kyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl substituted
by one or nore substituents selected fromthe group consisting of hal ogen,
5 cyano, nitro, alkoxy, di RYE&Ko0alkilkylthio, 10 hal oal kyl,

hal oal koxy, alkyl, -NH SC2-R 4, -N+ C(O-R1-4, 15 -NHC(O - NH2,
-NHC(O)-NHR 4, and -N3; RI.#is selected fromthe group consisting of:

al kyl, 20 aryl, al kyl ene-ar ydryl,

heteroaryl,
5 heterocyclyl,
-C{(O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is O~ or ~S(O)y2-; and
10 R; is selected from the group consisting of:
hydrogen,
Ci-10alkyl, and
Cz.i0alkenyl, 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

().
N
| =
=
NH,
Ry HN
N
X— C(-O-Ry ) —Ry4
20 o
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:
25 hydrogen,
alkyl,
aryl,
alkylene-aryl,
heteroaryl,
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het eroaryl, al kyl ene-heteroaryl, and al kyl, aryl, alkylene-aryl,
heteroaryl, or al kylene-heteroaryl 25 substituted by one or nore
substituents selected fromthe group consisting of. hal ogen, cyano,
nitro, 30 al koxy, dialkylam no, alkylthio, 44 hal oal kyl, hal oal koxy,

alkyl, and -N3; 5 Ris l.ected fromthe group consisting of fluoro,
al kyl, al koxy, hal oal kyeﬁ,gy]%&eg"fﬁa@hﬁrﬁg) 2; and RO is selected fromthe

group consisting of hydragdnargnaikglekehryl, hQEroarymmhmPgﬁ%bﬁﬁ,la{w accept abl e
salt thereof. As used herein, the terns "al kyl," "alkenyl," ™al kynyl" and
the prefix 15 "al ksubstifpiedibyene e maresubshients selpgedyfiem dhgraumind br anched

chai n groups and of conggéglllé&f:groups, i.e. cycloal kyl and cycl oal kenyl. Unl ess
ot herwi se specified, these groups contain from1 to 20 carbon atons, with
al kenyl grijups containing friwingénto 20 carbon atons, and al kynyl groups
containing from2 to 20 carbon__atons. In sonme enbodi ments, these groups
have a total of up to 10 car b6A™20 at ons, up to 8 carbon atons, up to 6
carbon atonms, or up to 4 carhlfifie,atons. Cyclic groups can be nonocyclic or
pol ycyclic and preferably have from3 to 10 ring carbon atons. Exenplary
cyclic groups include cycl opr"’é‘Wbﬁ, cycl opropyl net hyl , cycl opentyl,

cycl ohexyl, adamantyl, and SL{f?ﬁfc}lﬁdﬂn%,d and .

10 alkylthio,
haloalkyl,
haloalkoxy,
alkyl,
-NH-502-R)4,
15 -NH-C(O)-R14,
-NH-C(O)-NHa,
-NH-C(O)-NH-R,4, and
-N3;
Ri.¢ is alkyl or the Ri. groups can join together to form a ring system
20 comprising a saturated 5- or 6-membered ring;
R is selected from the group consisting of:
alkyl,
aryl,
alkylene-aryl,
25 heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
substituted by one or more substituents selected from the group
consisting of:
30 halogen, .
cyano,

nitro,
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unsubstituted bornyl, norbonyl, and norbonenyl. 25 Unl ess ot herw se

specified, "al kylene," "al kenyl ene,” and "al kynyl ene" are the dival ent
forms of the "alkyl,"” "alkenyl,"” and "al kynyl" groups defined above. The
terns, "al kylenyl,"” "al kenylenyl,"” and "al kynyl enyl"” are use when

"al kyl ene, " "al kenyl ene,"” and "al kynyl ene, " respectively, are substituted.

For exanple, an aryl al kyl enyalkgrywup conprises an al kyl ene noiety to which
an aryl 30 group is attached, &X@F}ern1"haloalkyl" is inclusive of groups
that are substituted by one 09 alogen atons, including perfluorinated
groups. This is also true of dakjieiio, 45 groups that include the prefix
"hal o-." Exanples of suitable hanaIkyI groups are chl or onet hyl
trifluoronmethyl, and the | i kehaloalels er m ™ aryl" as used herein includes
carbocyclig aromatic rings orpagdikysystenms. Exanples of aryl groups include
phenyl, naphthyl, b|phenyl 5 quorenyI and indenyl. Unl ess otherw se
indicated, the term' heteroatdhﬂ mgfers to the atons 0, S, or N. The term
"heteroaryl" includes aromatigg;rings or ring systems that contain at |east
one rink heteroatom(e.g., 0, 'S} N. Suitable heteroaryl groups 10 include
fury], thienyl, pyriRiigleleced fiohitieydroup consistingafi nyl , i ndolyl, isoindolyl,
triazolyl, pyrronI tetrazolyl, imdazolyl, ,pyrazolyl, oxazolyl, thiazolyl,
benzof ur anyl , benzothlopﬁéﬁ?+ carbazolyl benzoxazol yl, pyrimdinyl,
benzinidaqglyl qui noxal hikyl, . benzothlazolyl napht hyri di nyl, isoxazolyl,
i sot hi azol yl , purlnyl qui hazol i nyl , pyra2|nyl, 1- oxi dopyri dyl, pyridazinyl,
15 triazinyl, tetra2|nylamﬁkﬁd|azolyl thi adi azolyl, and so on. The term
“heterocyclyl" includes Of|tic rings or ring systens that contain at
| east one ring heteroaton1 ME% 0, S, N and includes all of the fully
saturated and partially Hﬂﬁﬁhummﬁed der|vat|ves of t he above nentioned

het eroaryl groups. e A eroc C|IC nclug rrolidinyl,
t et r ahydr of ur anyl , %&“%ﬂcﬁ Fgmﬂl Ypgen g élrk%P‘h %1

pi perazi nyk, tmhaﬁﬂﬂcbaicau accb;srmazams}wryl I sot hi azol i di nyl,

t et rahydropyranyl, quinuclidinyl, honDplperldlnyI (azepanyl),

honopi per azi ny] (dlazepanyl) 1, 3 di oxol anyl, aziridinyl,
di hydr oi soqui nol i n , : | LN -
di hydr oqui nol i n- (2mﬁaﬂ%g?igﬁ&‘gﬁ%gﬁh?ﬁg?%y@g%-@?/‘f‘a, ‘Ii%‘.d)ré’lfg%eoFPFfi‘lf‘m dazol yl ,
N
{ >
=
R), NH,,
HN=X—C(0)0—R, ,
20 v
wherein:
X is alkylene;

n is an integer from 0 to 4;
R..; is selected from the group consisting of:
25 alkyl,
aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
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25 and the |ike. Wien "heterocyclyl" contains a nitrogen atom the point of
attachnment of the heterocyclyl group nay be the nitrogen atom The terns

"arylene," "heteroarylene," and "heterocyclylene" are the divalent forns of
the "aryl," "heteroaryl,"” and "heterocyclyl" groups defined above. The
terms, "arylenyl,"” "heteroarylenyl," and "heterocyclylenyl"” are used 30 when

"aryl ene," "heteroaryl engdki, aguaﬁ®mmeanmymkyhemeﬁ%u@hmpécmhmgﬂy are
substituted. For exanp n aIk rylenyl grau ses an aryl ene noi ety
to which an al kyl gt%d h &ﬁ'yéPfg ﬁ%uﬁ%Mvmgﬁaggafgggtb%$7E%bstltuent or
vari abl e) is presentog¥tifig bffan once in any Fornula described herein, each
group (or substituent or variable) is independently selected, whether
explicitly stated or not. Forh®8ghple, for the fornula -N(R3)2 each R3
group i s iqidependently sel ect ol N a further exanple, 5 when nore than one
RI -3 group is present and eac .3 group contains one or nore Rl4 groups,
then each R, _3 group is indepetrdently sel ected, and each RI-4 group is

i ndependently sel ected. The invention is inclusive of the conpounds
described herein in any of t P pharmaceutically acceptabl e forns,
including isomers (e.qg., diasdi @bibs 10 and enantioners), salts,

sol vates, polynorphs, and the like. In particular, if a cpnpound is
optically active, the invent ifﬁlFVl@ffbci fically includes each of the
conmpound' gg enanti oners as welygy, acem c m xtures of the enantioners. It

shoul d be understood that the term™conpound" includes any or all of such
forms, whether explicitly stdwaatlkorynot (although at times, "salts" are
expli citIy 15 stated). For aa{hyyof t he conpounds presented herein, each one
of the followng variables (e.0., Z X Y, Y, RA RBb R2, R-1, Q R -3,
n, and so on) in any of its %ﬂbsoykgnts can be conbined mﬁth any one or
nore of the other variables in ny. of their enbodi nents and associated with
any one of the formul as desch’E& éth‘erel n, as woul d be understood by one
of skill {; the art. Each of iec{@pNbLi ng combinations of variables is an
enbodi ment of the present invention. For certain embodiments, A is selected
fromthe group consisting of -NH-C(O)-lHB 14, andS(O) ar, - CHr, and -N(R4)-. 25
For certain enbodinents, Qi S_N30 or -S-. For certain errbodi nents, Qis
-0-. ’

Rj.4 is selected from the group consisting of:

alkyl,
20 aryl,
alkylene-aryl,
heteroaryl,
alkylene-heteroaryl, and
alkyl, aryl, alkylene-aryl, heteroaryl, or alkylene-heteroaryl
25 substituted by one or more substituents selected from the group
consisting of:
halogen,
cyano,
nitro,
30 alkoxy,
diaikylamino,
‘alkyithio,



For certain enbodinents, Q is selected fromthe group consisting of a
bond, -C(R6)-, -C(R6)-C(R6)-, -S(0)2-, and -S(O 2-N(R3)-. For certain
enbodi ments, Vis selected fromthe group consisting of 30 -C(R6)-,
-0-C(R6)-, and -S(O 2-. For certai n enbodi ments, X is al kyl ene optionally
|nterrupted by one or nore -0- roups For certain enbodinents, Xis a Cl.6
al kyl ene or 47 -(CH2) 2. 4-0- (cmga For certain enbodinents, Xis

al kyl ene. For certain enbodlm %}l X is selected from the group consi sting
of -(CH2)1_6-, -CH2-C(CH3)2-, &? %)Z-OCHZ-, -(CH2) 3- O CH2-, and

- CH2- C( CH3) 2- CH2-. For cert aalkyleadodi nents, X is selected fromthe group
consi sting of -CH2-, (CH2)%J -(CH2) 3-, -(CH2)4-, -(CH2)5-, -(CH2)6-,

- CH2C( CHB) 2-, -CHZC(CHShCHZ- and - -(CH2) 20CH2-. For certain enbodi nents, X
is selected from t h igEetRedRdls iRt dri\p Rhsistilgloy! ene, al kenyl ene, al kynyl ene,
aryl ene, and heteroaryl ene wherein the l%yl ene, al kenyl ene, and

al kynyl ene groups can beflegsei onal | y |nterrupt ed or 10 termnated with

aryl ene, or heteroaryl en nd optionally interrupted by one or nore -0-
groups. For certain enbodi nts Yis -0- or -S(0)0-2- For certain

enbodi nents, Y is sel ecalkdxyf,romthe group consisting of -S(0)0-2-,

-S(O 2-N(R8)-, -C(R6)-, - ﬁgl-od’ -OC(RB)r, -0-C(O-0O0, 15 -N(R8)-Q -,
-C(R4)-N(R8)-, -0-C(R6)- AMAC(R6)-N(OR9) -, fl-Q-c 10 R7 , and R For

certain eppodinents, Z i NRQm, -C(OO, or -((-QR.3)2-. For certain
enbodi nents, Zis -C(Q-. For certain enbodinents, Zis -C(OO. For

certain embodi nent sR9ZSﬁGECWWQ%MECOHSEBBE%fPh)@&&e&lW dk¥odi ments, Ris
sel ected from the GrOUR-GRNRI &k 18at dldrdier 0. al kyl, al koxy, hal oal kyl, and
-N(R9)2. In certalp épﬁuh ? ﬂ%ﬁiﬂés RO i s selected fromthe group
consi sting of hydrogen and al kyI For certal n enbodi rrents RA and RB are

each i ndependently eI ec of the Skstin hydr ogen,
hal ogen, al kyl, al k ‘Eb}b P M éﬁﬁ certain
enbodi ments, RAamHUer&cm&ﬁeeﬁB&h siriigﬁléﬁﬂdeﬁﬂ lbrldnéheﬂ endﬁgroixps)mdtdﬁe group

consi sting of hydrogen and al kyl .
cyclic groups, i.e. cycloa){kyl and cycloalkenyl Unless otherwise specified,

these groups contain from 1 to 20 carbon atoms, with alkenyl groups containing
from 2 to 20 carbon atoms, and alkynyl groups containing from 2 to 20 carbon
atoms. In some embodiments, these groups have a total of up to 10 carbon

20 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, norbomyl, and norbornenyl.

25 Unless otherwise specified, “alkylene,” “alkenylene,” and “alkynylene”
are the divalent forms of the “alkyl,” “alkenyl,” and “alkynyl” groups defined
above. The terms, “alkylenyl,” “alkenyleny!,” and “alkynylenyl™ are use when
“alkylene,” “alkenylene,” and “alkynylene,” respectively, are substituted. For
example, an arylalkylenyl group comprises an alkylene moiety to which an aryl

30 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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certain enbodi nents, RA and RB are both nethyl. For certain alternative
enbodi nents, RA and RB forma fused aryl ring that is unsubstituted or
substituted by one or nore R groups. 48 For certain alternative enbodi nents,
RA and RB forma fused 5 to 7 nenbered saturated ring, which is
unsubstituted or substituted by one or nore Ra groups. For certain

embodi ment s, Rerdups thet meludelthiepoafixt “halog? dixpmplen sf Ritablg haipalk g dreipsgen,

hydr oxy, al kyI ,Chﬁk&%,mgﬁéfgélg@%%ﬂg ?Eg al kylthio, and -N(R9)2. For

certai n enbodi rren i ndependently selected fromthe
group consisting of Thé\;edﬁd@@n’aslmaéddgﬂm maluldysl ca:t&:lcj«ﬂi‘ct}élrc;mﬂickﬁ»gym al kyl t hi o,

and -N(R9)2. For certain, enb , RB, are_ ipndependently

sel ected from {HE S¥t n%‘&ﬂ's?? FE?I"QI PUWH‘PI Cgﬂdlagg ﬂglpﬁﬁrﬁylcertal n 10
enbodi nent s, R;ﬁ,um%ﬂg B ifleRyiPot h methyl. For certain errbodl ments, Ri-i is
selected fromthe group con5| sting of hydrogen, alkyl, aryl, al kyI ene-aryl,
het eroaryl, al kyI en&nless etheravisg|indicated, tekgrin "he*aroptom"arlefcysl terhlee-aamwO
heteroaryl, or | ene- heteroaryl substituted by one or nore substituents
sel ected fromthe group consisting of hal ogen, cyano, nitro, alkoxy, 15

di al kyl am no, al kyl The ermfhéterahdg} inclixds aminkatix yingodreitg, systbiins SaP- R1_4,

-NHC(O)-R14, -NHOO-ND, - For certain,
enbodi ment's, ReORtaipgt ajtong Bﬁé\lg;tﬁcféﬁbt’ﬂg émg’%%@{’ﬁﬁﬁw &FPPS al kyl, and
- N(CH3) OCHB.  FaicrsRIthidi, mamﬁﬁhaﬁn&ﬁmﬁiﬂ kohﬁm&‘i—ﬂﬁ%&gylf fseiﬁaolwe gr oup

consisting of aryl, alk dro For certain enbodi nenfs, Rl-i 20 is
sel ected from ttmmol_yi MOIYMQII%QIW gmdﬁz@ylwwm axezalyl, thinzolybr t ai n

embodi ment s, Buidoslciny] HeREABIAANANE G R SEARI SHMRD, moL Y] ety

n- propyl , |sopropy cyclopr Isobatyl, tert- butyI
n- pentyl, cycl bpetihidazolyl; qiiecsalinylchenkathiaxolyl, n@hﬂmﬂmylf}asbhmn}d,phenyl and

2, 4-di chl or ophe certai.n e di nent sel e fromthe group
consi sti g of  EDHORPUTEYl RUinOROY HERASH |- SRR g Gyrdasins,

al kyl ene- het er ed@dzitlyl, tetfingd, I@xédlazaryxlﬂuadxaidml gReodhy! , heteroaryl, or

al kyl ene- het er oaryl substl tuted one or nore substl tuents selected from

the group consi sti nghefem ah@gewclﬂ" ’é‘ﬁ'@dcsmopra@omﬁ]q{mﬁ or rigg systeyns Ahat no
T, T AR b0, 50 TR BARIE 0
groups can j oi matunatpdtané partiaily wnsatueated dcgvms efithe Ttwevemeangoned heteroaryl
groups. Exemplary heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl,
20 morpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl,
imidazolidinyl, isothiazolidinyl, tetrahydropyranyl, quinuclidinyl,
homopiperidiny! (azepanyl), homopiperazinyl (diazepanyl), 1,3-dioxolanyl,
aziridinyl, dihydroisoquinolin-(1H)-yl, octahydroisoquinolin-(1H)-yl,
dihydroquinolin-(2H)-yl, octahydroquinolin-(2H)-yl, dihydro-1H-imidazolyl,
25 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,” “hetercarylene,” and “heterocyclylene” are the
divalent forms of the “aryl,” “heteroary],” and “heterocyclyl” groups defined
above. The terms, “arylenyl,” “heteroarylenyl,” and “heterocyclylenyl” are used

30 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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systemincludes a 5-, 6-, or 7-menbered ring. One of skill in the art would
understand that the size and conponents of the ring systemare not limting
as 49 long as they do not destroy the i mmunonodul ator activity of the
conmpound (i.e., it is non-interfering). Typically, this neans that the 5-,
6-, or 7-menbered ring is unsubstituted or is optionally fused to one or
two saturated or un3¥derragagp @r subbtituent Of vafiable)a@ieentthérg shadfonéesinsubst i t ut ed

by one or nore supsti nts s ected from5 the. group consisting of aryl,
heteroaryl, haIaBle WE\% er‘%ﬂ’E@qh&ﬁ‘@’i’@%"ﬁsﬁtgmt&ﬁm%ﬁ tuted aryl. For
certain enbodi éldeﬁly Q%Iéc&da%ﬁéﬁler eRplickBstdRd &k ik O SxathPle o thef Or M a

5-nmenbered ri n or certal n enbodi ments, R14 is selected fromthe group
consi sting of -N(BB)yBaChth@wMemdmﬂhdeﬂﬁl&ftSéb@aﬁ ylna@ﬂkvleéﬁéplh,et eroaryl,

and alkyl ary'whe&%o%xﬁs SRR Yben DEISLOU Lon .. Byl BAgROGh e 0ar Y

substltuted by one or s se e 'group consisting

of hal ogen, cyammeRm grbﬁps thieh le@otyR 1.;CirauipKy independentiyl skiebiefiand el Roal kyl
hal oal koxy, al k @g Ng f: r. certain enbodinments, RL.6 is alkyl or the Rl
groups can j oi °“tpd§ FRenOglyrsglerted 1ing system conprising a saturated 5- or

6- menbered ring. 1ﬁ‘hgﬁ{veﬁﬁfnt@id&lu@m?Qﬂl!h%&h?ounﬁ??désén%'h%?én?gl dnlyQM the group
consi sting of I)u/drogen , het eroaryl, heterocyclyl,

al kyl ene- Y- al kyheir phamg; @tmﬁyaccapﬂablnfwnnsanklyﬁlegesome@r(ylg,,dmweamgsl or

al kenyl sybstit | egt f he group

Cheerst adPst! WS pmAr s AR BUBRAUR BeIRLCH RIS

-C( O - O G _i oalckmipoundNg %)caﬂiﬁ adtive; the mbritioh specbﬂ:allylmcludes?éhchef theoar yl ,

het er ocycl yl , Oé and Cﬁ))1 heteroarg( certai.n of ihese

bod mant 4, CGMPRyenEng s 2 WlLgd dacera A BPaRUP ekt oup

consisting of shydd egaierstdod Rtk ERfhpbitnd” PRYIKRE Yhy orFéPlrof%ﬁéht ain

enbodi nents, R2 is selected fromthe gr%ljtg consi sting o hydr ogen, al kyl,
0

hydr oxyal kyl dpransakehgrarrljeitly fated eemot Wmnﬁ%lts"qughm % sel ect ed
fromthe g¢oup &Qﬁl sting of hydrogen, alkyl, and al koxyal kyl. For certain
enbodi nent's, R2s iIs’selected fromthe group consisting of hydrogen,

hydr oxynet hyI net hybr anytdfyhe comppmuisiprgsemedbrirgih, each bwgfrthe fo}flbwu:rgnd

2- met hoxyet hyI . cert o] | cul ar | odi rre of Formul a
T R Y o R B 2 G Mo Rt BegCoR I G R g 56 7 I a3y o
-X -Y -Ra, a][ld embodinienfs@an 6€ EdribifeERIBP £y BB bE mo¥ofithe SBLAGHSled 1lhom the group
consisting o

J any of their embodiments and associated with any one of the formulas described

20 herein, as would be understood by one of skill in the art. Each of the resulting

combinations of variables is an embodiment of the present invention.

For certain embodiments, A is selected from the group consisting of -O-,
-C(0)-, -S(0)o.2-, -CHz-, and -N(Ry)-.
25 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(Re)-C(Rs)-, -S(O);-, and -5(0)2-N(Rs)-.
For certain embodiments, V is selected from the group consisting of
30 -C(R¢)-, -O-C(Rs)-, and -S(0),-.
For certain embodiments, X is alkylene optionally interrupted by one or

more -O- groups. For certain embodiments, X is a Cj¢alkylene or
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hydrogen, Cl_10al kyl, and C2. loal kenyl. 50 For certain enbodinents, R4 is
sel ected fromthe group consisting of hydrogen, alkyl, alkenyl, alkynyl,
aryl, aryl al kyl enyl, aryl oxyal kyl enyl, al kylarylenyl, heteroaryl,

het er oaryl al kyl enyl , het eroaryl oxyal kyl enyl, and al kyl het er oaryl enyl,
wherein the al kyl, al kenyl, alkynyl, aryl, arylalkylenyl, 5

aryl oxyal kyl eny{CHd-4QH(E@Hy) enHor cérireeraimdirhentsy &t ie plkyleypt. aFdnycesaiy | |

het er oar yl oxyal kyl enyl nd al kyl het eroaryl enyl. grou an be unsubstituted
or substitut e&"ﬁ’?glgﬁgt%ﬁl eét%ldﬂ’g? ﬁ'ﬁﬁaﬁ%@?#ﬂﬁ‘@g@ﬂd@ﬁ%yﬁ”sel ected fromthe
group consi st i-O8,- @ CHY )Y LICH), A0, -, IRy THsY land Fedipetdat),-chial oal koxy,

hal ogen, nitro, hydroxy, o, cyano, aryl, aryloxy, arylalkyl eneoxy,

mer capt ¢

het eroaryl, 10 Heat@tinsihadipentsy & isselegicd Hom heamampapnsindteaiotllet vI | ani no,

al kyl am no di_ |_ang . by Ky, { NQ | and in the case of

al kyl, al ksenyl @1;11;”%2 g?ﬂ@%yf(,%?)‘éd.(@&?’ ’c@%iﬂy’nég‘%%@éﬁ‘ﬂ nts, R4 is alkyl

whi ch may be un€HbS(OH:CER-,@and -(EbROCHH ed by hydroxy or al koxy. 15 For
certain enmbodinents,. R5 is selecte rom.the, gro consi st : (CH -N
C(RB) -V- ~ A R7J ARHCTHE Qﬁ“i‘—"&gs’ #F%%Fﬂ%ﬁ%ﬁ?%%ﬂ‘f%?°“ﬁé&?%°se| ected from
the group consiaftyldhg, Dken7Rne,alfmFione, @Slens St AkRrAArRaR] wWheteim thd7 is a C2_7

al kyl ene. 20 For, certain enbodinents, R8 is selected fromthe group '

consi sting of #Kyansqgakenylepg.and alkypsdsneareups eaybe optiaallyriplerpgd 8hy| . For

certain e odir[ﬁ.% 15 Ad g | S
sel ected ??omt e %?u%ﬁgﬁ’%g%%ﬁ%§’ﬁgg ﬁéﬂalﬁgﬁgﬁﬂlﬂ : ngnlgg? certain
enbodi nent s, RimworesO-Q8owpsal kyl ene. For certain enbodi nents, a and b are
i ndependent |y integ%rs e]‘I,[rmqlm t.0 6 \Qj.tg?the (;Hovi so that a + bis < 7. For
certain enbodi ments; °h°F &4 Oﬂ{néeélg“l‘ M PR UL T For certain enbodi ments, n
is 0. 51 For certain embodiments, Y is selected from the group consisting of

-3(O)o-2, -5(0)2-N(Rg)-, -C(Rg)-, -C(Re)-O-, -O-C(Rg)-, -O-C(0)-0-,

15 -N(Rg}-Q-, -C(Rg)-N(Rg)-, -O-C(Re)-N(Rg)-, -C(Rs)-N(ORy)-,

s s
{\/ \ Fe,)l R,

1o , and
For certain embodiments, Z is -C{O)-, -C(0)O-, or -C(-Q-R,.3)2-. For
certain embodiments, Z is -C(QO)-. For certain embodiments, Z is -C{(O)O-. For
certain embodiments, Z is -C(-Q-Ry.3)z-.

20 For certain embodiments, R is selected from the group consisting of
fluoro, alkyl, alkoxy, haloalkyl, and -N(Rg),. In certain of these embodiments,
Ry is selected from the group consisting of hydrogen and alkyl.

| For certain embodiments, R and Rp are each independently selected
from the group consisting of: hydrogen, halogen, alkyl, alkenyl, alkoxy,

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

For certain alternative embodiments, R4 and Ry form a fused aryl ring

that is unsubstituted or substituted by one or more R groups.
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For certain enbodinents, particularly enbodinents of Fornmula (1-1): if Zis
-C(O-, then RL _, may also be -N(CH3)(OCH3); if Zis -C(OO, then R1-1 is
not hydrogen; and if Zis -C(O O, then X does not include -0- groups. For
certain enbodi ments, particularly enbodinents of Formula (1-2): if 5 Zis
-C(O-, then RL.1 may also be -N(CH3) (OCH3); if Zis -C(OO, then RL_1 is
not hydrogen; and i Forcertgimdlieiahive enitd@inohtRE andRE foriicd fuded 5 -7 gr oups.
wherein: For certain enbodjnents, particular]ly enbodi nents of Formul a
(1-3): if z i dnembeesp.satupgiedring, Wflchéirur&}l'%%‘t%“éi orilestigstediy-ane. ormore g

-C(O O, then Iﬁl..g;ouipg_ 10 not hydrogen; and if Zis -C(O O, then X does not
I ncl ude -0- groups. For certain enbodi nents, Earticul arly enbodi nents of

Formul a (1-4): if zon@rtam(@bodmdman,sqlem eth g &QUPWSBQQ@CHS); if Zis

OO, then X does not
i ﬁf:l Lde _0§‘ groub"’gen Sdm’%é ?é&i ﬁ%ﬁﬁ %Fq%‘r?{‘ anéﬁg’ratlkygﬁ‘f 4di rrent: of
Formula (I11): if Z Fabcertainei{yofiments\RR alll Ry afwclairﬁepd@ﬂentl‘ﬂ(ﬁ%t)cd oCH3); if Z

is -C(OO, then RL 1 is not, hy drog‘a ﬁnd | f is -C(O 0O, then X does not
i nclude -0- gr dTABsIHE gEUP capsisting of hyswerh hrlggeny - allpyy, preferably R1-1

is selected frQmRyithidCaril- Wﬁg)%%?r'céﬁdlﬂanﬁﬁmﬁ&%é ,RAadn@riB» aré WlepQlabiiRy) OCH3. For

certain other enbodr ment s is selected fromthe group cqQnsi'sting of

met hyl , ethyl, spleg@dfwmrﬂw grommsx;mgofhyslmgupmm}kyl Rofxmgrtgin, sec- but yl ,

I sobutyl, ;tert- X E n- hexyl, cycl ohexyl, phenyl,

4- chl orop (Senyl %é g qwh?opﬁ?nyﬁ%&% or certai n enbodi ments, Zis
-C(OO and preferaBbyceRancmh@dﬂmdnm;Redls stleaed frére tigr grop ams:sﬁngdfng of al kyl
and aryl. 25 For .certajn. enbodi nts is -C(- 3) 2- ferably R1-1
is selected f pﬁ%ﬂb?’%‘%ﬁﬁ'fﬁﬂ’ ngtamgheg)qro IC%FY%%? O%ﬁafg @F‘g‘gen. ~For
certain of thesg di‘gnﬁéierogyl or alﬁylené:ﬁbrtcr&ﬁ&]tsﬁbﬂlt@t@&@? bfi®dtRore £ | S

-C(-Q R1. 3) 2- and prefer nmbered ring forned by the

joining of the spbshgaeg‘qs@glp@;ea/ fomyhe gaun ¢%ﬁ5$mhﬂbgﬁg@ym¢enm alk@xysat ur at ed
0 purs 1243 eyl i FOTEVABAR KAOARYSIhn SRl 20, by one or e
hal ogen, hal oal- NH—C(OB}I—RI;QI, eﬁé-CCO;x-NI-w NTB@([));NHSRM aﬂd'—,\dI;;ar yl. For certain of
these enbodi ments, |01: gertlai?l embo\élmen?sr RE 1 1% sﬁected gcgnq L't?esgr{)% (r:]ox;[sgtnflgoéfm a
aryl, alkyl, and -N(CH3)OCHj3;. For certain embodiments, Ry is selected from
the group consisting of aryl, alkyl, and hydrogen. For certain embodiments, R,
20 is selected from the group consisting of alkyl and aryl. For certain embodiments,
Ri.1 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;.; is selected from the group consisting of
25 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, ¢yano, nitro, alkoxy,
dialkylamino, alkylthio, haloalkyl, haloalkoxy, alkyl, -NH-SO3-R; .4,
-NH-C(0)-R,4, -NH-C(O)-NH,, -NH-C(O)-NH-R.4, and -N3. For certain
30 embodiments, the R,.; 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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5-nmenbered ring. 5 Preparation of the Conmpounds Conpounds of the invention
can be prepared according to the routes shown herein where RL.1, RIL.3,

R .6, R, R Q X and n are as defined above except that RL_i is other
than -N(CH3) (OCH3). In Reaction Schenes la, Ib, 2b, 4, and 6, R is not
hydroxy, Rl-1 is not hydrogen, and R -1 and R2 do not contain 10
substituents t feng asieeysioinof destrpythe framapemegilater aciwbuefithecampayad fig.r eact i ve
with Gignard et one,
ester, hydr ox 9{1@%%&5&3}% Sl‘i/gﬁldﬁﬁtﬂ#l“ﬁ%%ssthét%éyd@ oJ’Pheﬁ‘?ﬁ@féﬁlrﬁ 1§<

cont ai ni ng - NHunsukistitoted or mfoptlhmllplﬁﬂsétuonemrm samurataﬁ omesmni':ﬂedﬁ &an be

prepared by one gof two routes. e ketone s d from an
al cohol |nterm§’El9 AeEnbered rngs opis SPH“ cot”le(?ﬁmgﬁe ﬁ%@“ %ﬁ{f\é%ﬁ

Al ternatively, ﬂ&eér@ﬁlﬁ&n@f%tnggﬁapﬁ%&e%aryll RSS! 1RdloaBay] alll@rlé?fe@%n@ﬁ by routes
where the ketone group is derived froma ket al or acet al intefnediate as

shown in React iaothsubstiatpd aryla Ferrrgrtzip embadigientshrs is atkyle prithe Rye geswpodi nent ,
they can be pr?&ﬁﬁfﬁnﬂ%%ﬂ@ﬁﬂ&@d&%re.the ket one group is derived from an

ester interned ction Schene 4. 20 Ketals or acetals of
t he present inventi Bor aitainembolianexis] Rcﬂasﬁectedaﬁmp&re@mhycmkietingnﬂe shown in

Reacti on Scherre 2 , I.ch alsq outlines. t re onpounds of

Formula I11. H%PQ 2 16‘3‘“?% R %P§“°EWL ‘#glply &orrml a Id can

be prepar egl by -@%ﬂ%eﬁ%%&f?] rrhINYRsHE the RFoa8A REbEtuted bydnels ks Of the
ormula Ib

present invention of can be prepared as shown in Reaction Schene
5 starting wt ﬁu§t18@ﬁﬁ§éﬁiﬁ@ie%ﬁ°¢é‘i°rﬁ§9@ WStlﬂgﬂf haloggm FRIPERItoof  whi ch i s

shown i n Reacti S sent »i nventi on of
a'g& gr epar ecf“-10 {hﬁ)bham]\g\ﬁelrlfgsatl% o4 Nl

Fornmula le can by a route egroup is derived from
an ester internedi aFerceuama@ah&ﬂmmts;R; Reaﬂayl thRhegreupfkcaﬁjbuReact i on Schene

la In step (1) ,of .Reaction Schene 1 a Itro oline of
Formula VI is tt?gé’ﬁlte’éﬁ’ ﬁ“&ﬁswﬁ%@n&?"{?&’r&ﬂ saiﬁ%‘ﬂ% :B @’5“8’? B8 et hyl ami ne
in a suiisble sol vestceptdinenibddiieats] n{i@rgelbétamﬁom\megrewcdnbstn@gwmo al cohol is
of the 5 general fornula HZN-X-CH2-OH and X is as defined herein. Numerous

amino al cohol dyémpeemalkyb alikgryd, ainbeteresryl, bpterorrcidothideng-¥ialkylayai | abl e;
others can 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)3, -C(0)-C1.0alkyl, -C(0)-O-Cy.j0alkyl, -N(R3)-C(0)-Ci.102lkyl, -N3, aryl,
20 heteroaryl, heterocyclyl, -C(O)-aryl, and -C(O)-heteroaryl. In certain of these

embodiments,Y is —O- or —S(0)g.,-; and Rj is selected from the group consisting
of hydrogen, Ci.1oalkyl, and C;.;palkenyl. "
For certain embodiments, R; is selected from the group consisting of
hydrogen, alkyl, hydroxyalkyl, and alkoxyalkyl. For certain embodiments, R; is
25 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
30 selected from the group consisting of: -Ra, -X'"-Ra, -X"-Y"-R4, and -X'-Rs.
For certain embodiments, R; is selected from the group consisting of

hydrogen, C.jpalkyl, and Cs.i0alkenyl.
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be readily synthesized using well-known nethods. Many 4-chl oro- 3-

ni troqui nolines of Formula VI are known or can be prepared using known

synt heti c net hods, see for exanple, U S. Patent Nos. 4,689, 338; 5,175, 296;
10 5, 367,076; and 5, 389,640; and the references cited therein. The resultant
conmpound of Formula_ VIl can be reduced in ste (52321 of Reaction Schenme 1 a
using a variety of hmm&%ﬁmm&bswtﬁbgbm Bgraup ehingistipgoiof For nul a

VII11. The reacty ar i Qut by nat .1 g a
het er ogeneous H‘?@?é‘%@ﬁ% ﬁgﬁe%gtgﬁvgga?@caﬁtlﬁgggﬁgt%&fﬁg%kﬁﬁ%ﬁbon. The 15
hydr ogenat i on iatkytapylees) lerrdaryic hetérbagiatiyienyln hetelBarytoxsulpglemgtiymdi n a sui tabl e
sol vent such as_tql uene or ethanol. Th eaction can be carried out at
ambi ent tenperagiy_ Ee,roagﬂan)flh\gheﬁ?lgggéﬁyg BBEI_’ i‘lgﬂ}yi'taéﬂ’ "_B'é’]iaﬁ‘@ﬁet%]nventi onal
met hods. Ajter r&?jtlb)gﬁt ten9l 8RylaR)enS B RetbRafil heteRfhrblkylUsyiNg @ one- or

i

t wo- phase sodi um ionirte reducCtion. The reactioh i's conveniently carried
out using the hegreandenyelkylenyklentalkileaterbaryleayligroups cat be w@isubstituted or and Joung,
W K.; Tetrahe 9 - i Lum dithionite to
a conpound of q&%@urrlﬁ%agy\ﬂlfe q?%oéég%%b)s(t tﬁé}jgs léééb%f’ &g%‘flgg%%ﬁg&n%%gk%r%&v%t er at

- anmbi ent t enper abnsiging bfialkiie alRoes apdrexyatkyh dkkakkl) hrloalk&on hileganaitef hy | :

vi ol ogen di brorp’é}&r%. The r oduct Cfn Pe i sol @cfyfd usilgg conventi onal net.hods.
25 In step (3) RERYFBNP S¥nenry) aryioxy Ay iatvienecxy, betgparyd ne of Formul a

VITT is tngat edheibdabyiekyC Bét aill@le"h%{n@, th(bﬂogﬁdlﬁﬂénuh& AMEyRhiels, a
a u

| H-i m dazo[ 4, 5- c] qui noli ne of Fornu . Suitable carbox?/I ic acid

equi val ents i nélt isp: (Higlieylamino)alkylerroniy and R the casel af wikyk alkenyl, andal koxyal ky!
al kanoat es of E | gvo. RRC(O-al kyl ) 2(O- C(O -al kyl), and acid chlorides of
Formula RRC(O 7 “Thé 30 sel ection of the carboxylic acid equivalent is

determ ned by the d&sr ceetdin embodimentseRj isatkyR@hickanaydeanpibstituted oet hyl

orthoformate wi || .provide a comppund where R2 is hydrogen, and trinethyl
orthoval erat e WhPsH %Vﬂygr%y@éﬁ%B%d 54 where R2 is a butyl group. The

reaction i1§ conveni goideytaimndhibodnedts RDi saldeted Somitheproas fnidlihgcofaci d

equi valent to a quinoline-3,4-diamnpe of Formula VIl in a suitable solvent
such as toluene or lyg:'ykgne& got' 6%4‘;(, catalytic pyridine hydrochloride or
pyridi um p-tol uerfes Rednat e Val be ad@ed. The reaction is 5 carried out at a
t emperature high ﬁe‘bgh t&) drivecefhf 4l cohol or water formed during the

reaction. Conveni enTtIy, Dean-Stark trap can be used to collect the

vol atiles. For certain embodiments, R is selected from the group consisting of =0
and =8S.
For certain embodiments, Ry is a C;.7 alkylene.
20 For certain embodiments, Rg is selected from the group consisting of
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.
25 For certain embodiments, Ry is Cs.5 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 (.
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Optionally, the al cohol group on the conmpound of Fornula VIl can be
protected with a suitable al cohol protecting group prior to step (2), and
this 10 protecting group can be renoved prior to step (4). Suitable
protecting groups include the tert-butyldinethylsilyl group, which can be

i ntroduced and renoved using conventional nethods. In step (4) of Reaction
Schenme 1 a, the al c@ootertaintsibodimets, pdticilaiydaaodindmcdftRomeolai(ke): af For nul a

I X is oxidized 30 al dehyde- substi t H.ind 4, 5-c¢] qui nol i ne of
Formula X usi ngé’édﬁ@ﬁt W?%IHW Wo@z'ﬁéﬁﬁ@gﬁéi %?‘S@éﬁbbﬁ]&@ﬁ%ld%. The
Swer n oxi dat i Orhot BydrOEReMdGRE hy-cRBY(, Bldn KidoedNot iRdleien®- hfipsompound of

Formula I X followed by triethyl amine’to a mxture of oxalyl chloride and
di met hyl sul f oxi de i Woucesiginteattiodinestsy particularljcambedimeniteof Boromat(hanef The

ti b j - I ent erat. 2 h. - 78C,
eact | on o8n b0 SRIOE LG, el AN ERIOMTEI ISR halk
al dehyde- subst idotihgitogent andiifia 10{C{OFOC thgh Xndvles n& imfludeoONglcupX i s then

treated with a (‘ﬁi gnard reagent instep (5) of Reaction Schene | a. The
Gignard reagef®¥Mof the fornula RL_i MyHalide to forma conpound of

Fornmula XI. Several paf cdrfARSntoRRSHY, Paritrfl fhétid o FaYdulagRbpir ot hers can
be 25 prepared using known synthetic nethods. The reactian is conveniently

carried out by iadd(@y thensRkiunayosadie -NESHK QY i Zrie LfENO--tthendiad$ ut i on of

t he conpoypnd qf bR -aSHLda I t. h g r ahydr of ur an.
The react illlgn c}ﬁtggd%é%ﬁégﬂéﬁtdgkéaggﬁg e%/lgér}rpl%"rﬁlg urdg,%mg'ﬁél t he product can
be isol ated using Eongsenin adteidingeitd)patculdly dntbodiireent{ &) Foofuldghge): ifon Schene

| a, an al cohol -substituted |H inidaz - inglin Formula Xl is

oxi di zed to a @Fdﬁ@)af‘f‘?ﬂg?!mﬂ‘%’ %‘ﬁ%e'g%éﬁgﬁ(%%bﬁ%ﬁt(&&ﬁén fmfiods The
reaction i s coméeRyd@Bidnyardar 2 L (0Y)-, HRAK doeSHRThAGRAID- igfhps. described in
step (4) above. In step (7) of Reaction Schenme |a, a ketone-substituted

1H i mi dazo[ 4, 5- c] qFeneatiaiengrodmants, peartisylarly embodiraenivef Kosmpladili:deZ an N- oxi de
of Formul asXI| I E i C QN Z(rt]ﬂj TAR a | form ng
such corrpgands.lsl—%o@’2&3%1'g?¥t%ﬁgbr92§ CtI-lg cé?iqg%?%?#\?)eﬁi’g%tgllﬁ"garri ed out
by addi ng 3- chicbhyiregenxatlsfiZ as (@0 then XadeohaettindudeofO- grampapound of For nul a

o2 0 Ve e b SHUSERLY 000 M) TSI B AUEN
I'S the group consisting of aryl, alkyl, and -N{CH3)OCH;. For certain other
embodiments, R;.; is selected from the group consisting of methyl, ethyl, n-

20 propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl, isobutyl, zerz-butyl, n-pentyl,
cyclopentyl, n-hexyl, cyclohexyl, phenyl, 4-chlorophenyl and
2,4-dichlorophenyl.

For certain embodiments, Z is -C(0)O- and preferably R,.; is selected
from the group consisting of alkyl and aryl.

25 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,.3 groups is optionally fused to

30 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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10 am nated to provide a ketone-substituted

1H i m dazo[ 4, 5-c]quinolin-4-amne of Fornmula la. Step (8) involves the
activation of an N-oxide of Formula XIIl by conversion to an ester and then
reacting the ester with an am nating agent. Suitable activating agents

i ncl ude al kyl - or arylsulfonyl chlorides such as benzenesul fonyl chloride,
met hanesul f onylheterdaoyl) Mgem,rha}dandyumkgienb ealkyl, dnfd sabdtibutediayl. Hort abl e

am nating agents . i.nc or f anmmoni u dr oxi de, for

exanpl e, and aﬁﬁ’ﬁﬂ?ﬁ#ﬁlﬂgﬁl W&ql?tsg I’Bﬁf&?gﬂ‘ém@m rﬁ‘%’h

bi car bonat e, arsdmafibaed tig. phosphate. The reaction is conveni ent I y carried
out by addi ng amoni um hydroxide to a solution of the N- oxide of Formula

XIll in a sui tabl e solvent, such as dichl oronet hane or 20 chloroform and
t hen addi ng ‘SﬁHHhQ 1.‘1 m(ﬁl‘l de. The reaction can be carried out at
anbi ent terrperat re. The resulftant ketone-substituted 1H

i m dazo[ 4, 5-c] qui nol(]ompéuwdmlﬁﬁs 1mfenﬁ<mcrmlbapt@amd aqmahng\mahe romés| y acceptabl e
salt thereof ca | sol C xture conventi onal
net hods. 25 56 ?S‘H@éﬁg% ﬁah 1{2,\]@‘ é ’? ﬁBH] as/de Y \H (R, d
(RN HNC (R o 'exé'éﬁit faat KCHRotn 4 -N(CEYOCH VI RcQﬁoQ@cﬂen(e%)lﬁ Moo/ Rl (9)
gq ?Q N, >x R(2 R§ " 4@1]({(3/ ﬁhg not hydroxy, Ry 1s not hydrogen and Ry, and Rzrdo not contam (R
10 substituents that one skilled in the art would recognize as being reactive with
Grignard reagents. These substituents include, for example, ketone, ester,
hydroxy, and cyano (i.e., nitrile) groups as well as groups containing -NH-,
Ketones of the present invention of Formula Ia can be prepared by one of
two routes where the ketone group is derived from an alcohol intermediate, as
15 shown in Reaction Schemes 1a and 1b. Alternatively, ketones of the present
invention can be prepared by routes where the ketone group is derived from a
ketal or acetal intermediate as shown in Reaction Schemes 2a and 2b. In another
alternative embodiment, they can be prepared by a route where the ketone group
1s derived from an ester intermediate, as shown in Reaction Scheme 4.
20 Ketals or acetals of the present invention of Formula XXI can be
prepared by the route shown in Reaction Scheme 2a, which also outlines the
preparation of compounds of Formula III. Ketals or acetals of the present
invention of Formula Id can be prepared by the route shown in Reaction Scheme
3.
25 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

30 shown in Reaction Scheme 4.
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(6) O NHz NRZ N> R2 N(7) Rz (8 X OX . Ol I XX/ O(R~Y (R, Y
(R~ 1 X1 R., XIl R_, la R Reaction Schenme |b 5 In Reaction Schene |b,
the reactions are very simlar to those of Reaction Scheme 1 a but in a
different order. In step (1) of Reaction Schene |b, a

4-chl oro-3-nitroquinoline of Formula VI is treated with an am no al cohol as
in step (1) ofReEa&ﬁltS'dhémS@herre 1 a In step (2), the resultant conpound of

Formula VII is oxi zed |ng conventi gnal  net ho g{s}l as in step (4) of
Reacti on Schene 1 a EfeE PERFACHAN JFR6E15,1de? SEDIPE HHIRAWNYInG of st ep (3), the

resul tant al delpsgguiaivi 1f@éﬂa|\ﬁtl?<énVarmﬁo hicSHR §fthbhicSere Si‘trgﬂ@!ﬁuﬁ@a&ent as in
step (5) of Reaction Schene a to forma conpound of Fornula XV. In step

(4), the conpoﬁﬁﬂahbﬁsol‘ﬁ@?mhas Wlpwnwﬂiad%z@wwsthbmoe%c@e}ls@fﬂﬁeact|on
Schene 1 a to f onpound of
Formul a g%@%@ﬂuce%%%ti%%%% eac |c%'tr11§gN&§‘%mu% Qﬁltg forma
ketonfa subst | tLﬂzmbﬁolsQlﬂthle%@Bzmrxﬁtﬁﬂomﬁxaéoxﬁmemﬂl@gb@ﬂablc buh?:st:ap (6)|, t he
qui noline-3,4 amne 57 of Farmu XVI | ze sin or exanple, an
ortho ester, ¥ §ptiosyzed Hsmwa@%qlw @&ﬁ@ﬁ%%@%cff

ket one- SUbSt't%ﬁﬂ;u%ﬁé@dﬁ%ﬁﬁxﬁa@ﬂﬂ%b@ﬂbf%&f refa&rdnggm@@sb«n In step (7),

the conpound of Fornula XI'I i,s oxidized to the oxide as in step (7) of
Reacti on Schemsyithetiamethedsnsea forepopledU & Pﬂgtrtﬁ{an‘Léﬁﬂ 338; 5,17h2%¥ep (8), the
N- oxi de of For J 8) of Reaction Schene
la to profll(l)de {%lgeé%kogtkb#g éuggp’?ﬁtdg%t ?%—e%%esl e&fh}? = c]quinolin-4-am ne of
Formul a |1 a. Reacti oThBecdseitant bdrhpouhd bf Formubd VI can bg 22jiudedlin MepNQ)NEO2 / NO R Cl

N
2 (R~ HN, ( R)React:lon Szcheme 1a using a variety of methods to provide a quinoline-3,4-

diamine of Formula VIII. The reaction can be carried out by hydrogenation
using a heterogeneous hydrogenation catalyst such as platinum on carbon. The

15 hydrogenation is conveniently carried out in a Parr apparatus in a suitable
solvent such as toluene or ethanol. The reaction can be carried out at ambient
temperature, and the product can be isolated using conventional methods.

Altemnatively, step (2) can be carried out using a one- or two-phase
sodium dithionite reduction, The reaction is conveniently carried out using the

20 conditions described by Park, K. K.; Oh, C. H.; and Joung, W. K,; Tetrahedron
Lett. 1993, 34, 7445-7446 by adding sodium dithionite to a compound of
Formula VII in a 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.

25 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)s, 1,1-dialkoxyalkyl alkanoates of Formula
R>C(0-alkyl)(0-C(0)-alkyl), and acid chlorides of Formula R;C(O)Cl. The

30 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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zXVI VIL I XIVI OHGCGH 0O1(3) N\ N\ | HON NH2 Noz+ N2 (R~ HNC (R)n
hiN~ (Rn HN, X XVII X1 XVI i X1 0 ~CRL.j O/ CGCRI_1/CGRL. 1 / j(6) O
NH2 N\ NV N NNN / NRz (7) / Rz (8 I NRz 11 / yo/!/ XO01 /
X\/0 (R (R (Rn ~" 10 XIl R1.1 XIll RL.1 la RL_1 Reaction Schene 2a
Ket ones of the invention of Fornula la and ketals and acetals of the

invention of FemEH R, iXKbulgPEroRS PhRRR%iBH isAORAMKNAY chPielRBR Ay ABingCheme 2a. In
15 step (1) of Reaction Schenme 2a, a 4-chloro-3-nitroquinoline of Fornula VI

is 58 reacted Weadirhexylmsidienaivelent e quinoline-34rdinmie of RImmia WIRP® 2, such as
an amno ket als, pyd J)nd éﬁElg]FQ Blue ﬁ;ﬁ%ﬁeﬂc&u@p]tiohﬁlﬁlﬁt%? gﬂgdé -6 is

ethylene, in the presence triet amnen a-su vent, such as
chl or of or m or hgérobhlendmeripyadiem Lomigroestfonatd cantve afldsdniTha reaction is

H2N-X-C(Ri . 1) (O- R ;6)2 can be 5 co rcial l.y obtained or readily synthesized
usi ng conventi AR &%Gg?qpeﬁé?re?'%eﬁﬁ‘?g@%ogé‘ée @&gl.ccw&?vﬁ'ﬁer g’ﬁmﬁ‘il .

Li ebi gs Ann. dqﬁﬁ%ﬁmmeactlazSCon‘ézni@ﬁly@meB@arkR&aﬁgldaﬁ% ued tY\EdifkL( 4 486. Ketals
of Fornmul a H2ZNCH2C( CH3) 2CHZC( O R1- 6) 2CH3 can be prepared according to

referenced nmet WeW8leBy the reaction of nitronethane and nesityl
Optionally, the alcohol group on the compound of Formula VII can be

I;rotected with a suitable alcohol protecting group prior to step (2), and this

10 protecting group can be removed prior to step (4). Suitable protecting groups
include the tert-butyldimethylsilyl group, which can be introduced and removed
using conventional methods.

In step (4) of Reaction Scheme 1a, the alcohol-substituted 1H-

imidazo[4,5-c]quinoline of Formula IX is oxidized to an aldehyde-substituted

15 1H-imidazo[4,5-c]quinoline of Formula X using conventional methods, for
example, Swemn conditions. The Swern oxidation is conveniently carried 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,

20 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 Ry.;MgHalide to form a compound of
Formula XI. Several of these reagents are commetcially available; others can be

25 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.

30 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
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10 oxi de, conversion of the resulting ketone to a ketal, and reduction of
the nitro group to an amne. The resultant conpound of Fornula XVH can be
reduced using a variety of methods in step (2) of Reaction Schene 2a to
forma ketal- or acetal - substituted quinoline-3,4-diamne of Fornmula I11.
The reduction can be carried 15 out as described for step (2) of Reaction
Schenme 1 a. In i A-di am ne of
Formula 111 |su§%n§ rﬁx%éhﬁa%ﬁ@a(&%%r oxy ﬁ%@g%%veé%ﬁﬁlﬁ%ﬁ%b@?n orm a ketal -
or acetal - substweamtanditibhb,idescdibedindtep-(¢] dpoverol i ne of Fornula XXI X{. The
reaction can be carried as .de r|b

a. 20 In step (4) o ng’tﬁe%E‘ﬂ‘é gt%%ﬁq’ééﬁﬁﬁtﬁi‘ﬁé%ﬁ&@“@f 120??22%“

Fornmula XI X cap @&&ﬂauﬁpar&ﬂlatmtimmhéa&bgﬂwﬂfe ah V-5xil@ofPorisiaant he met hod
outlined in step (7) of Reaction Schene la, In step (5), the N-oxide of

Formul a XX canisigg agaiveatient! exidizing agentsenshle of éorgnng ek spmpemdEdFatul a XX (a

subset of the %Hﬂgtiﬂgﬁaa onc% l‘,(ﬂwleﬁﬂ t@scaﬂ-feﬁ%ﬁlll%?qug%?tep (8) of Reaction

Schenme | a. 25 produc rnaceu I"'call'y ac e salt thereof can
be isol ated usich@ropemxybmﬂzomraakl tore bdioits: oflareompmmd(cﬁ)Fpnmﬂapﬁlnmc#s of Formul a

XXl can be convejted t rmula la by, ac d cat zed hydrol ysis.
The reaction is° @Sﬁv%lﬁﬁé%&itl @Wr@gﬁﬁﬁ’éﬂ?et@aﬁ a?&&'i‘htfn c@PFr&ﬁ’@é/am d, such as |,
hydr ochl ori ¢ acid, 10stép @?bﬁke&ﬁoESéHMeQa?tﬁeWxidemoﬁﬁﬁﬁmns may be carried
out at anbient tenperature in a suitable solvent such as water. The product

or phar maé@ut i caingjedde payyides ketanstsubstiieds Hf-imidaze($8-dlanelinekamine af

(R~ b X ) - g - i 7 Sivo i3 e AR by oo B Forpi Fiﬁ ORL6

(3) JNH2 11 conversion to an ester and then reacting the ester with an aminating agent.

Suitable activating agents inciude alkyl- or arylsulfonyl chlorides such as
benzenesulfonyl chloride, methanesulfonyl chloride, or p-toluenesulfonyl

15 chloride. Suitable aminating agents include ammonia, in the form of ammonium
hydroxide, for example, and ammonium salts such as ammonium carbonate,
ammonium bicarbonate, and ammonium phosphate. The reaction is
conveniently camed out by adding ammonium hydroxide to a solution of the N-
oxide of Formula XIII in a suitable solvent, such as dichloromethane or

20 chloroform, and then adding p-toluenesulfonyl chloride. The reaction can be
carried out at ambient temperature. The resultant ketone-substituted 14-
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.

25
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NN NNRz (5 NNRz (4 ffNN Rz XX1R-1, (R, RI4-0 R.j ()~ R14-0
/ Rla (R, RRG $0 1 RIL XXI ORa XX aRRBXIXOR6 NHz N N (R~ Xl'YO
la RI-1 5 Reaction Schene 2b Conmpounds of Fornula la can al so be prepared
according to Reaction Schene 2b. In step (1) of Reaction Schenme 2b, an
acetal of Formula Xl X-b, which is a subset of Formula XI X where RI-1 is
hydr ogen, undergoes aci d- cat al yzeReasyen dhgmedat o provi de an al dehyde of
Forrmula X. The reaction Gan be 10 cartl] ech out as descri bed for step (6) of

Reaction Schene 2a. (2)(1)of RE Scheng) 2b, hyde of
Formula X reacts wt nar d’ r egett o xelt mul a Rl lide. The
reaction can be car[))ed ut des )] be in step (5) in Schene 1 a
to provide an al cohol™ of Qornul a XI 60 Tnxateps (3) t rod’b‘hx@ﬁ of
Reaction Schene 2b, an 4l cohol of Fornmuka Xl| is oxidizedwsi n% convent| onal
met hods to a ketone-substituted 1H-im dazo[49%- c]quinoline of “Mormula X I,
which is converted to a NNoxide of Fornmula XIlIl. The co ound of Formul a
XI'll is then aminated to provide a ketone-substituted 5 (3)

| Hi m dazo[ 4, 5-c] qui nol i n-4-am ne of Formula la. Steps (3 (4) and (5) of

Reaction Schene 2bN e carrl ed out r| bed for st (7), and
(8) of Reaction a Reacg)on S he | Fﬂ}d~ CN~ )'\>_NRL\I~ -RzZ (2)

N %

R” ® x (R),

o NH,
N XN \N* N N
I > 3 N
P T>_R2 - AR 1 N
| ’ !
X
o) o) X
R, Y (R), )\f R, =
Xl Ry X Ry, la R4
Reaction Scheme 1b
5 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 la

10 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

15 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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XHXYOH (R" r R" (R" 1 RI4OH( OXl R-i OR.g X XIX-b ~(3) NHZ NN
N 5Ix (4) I XOX~-OXO(R" \/ (R" (R" RI-1 R-i 10 la XIll XII RM
Reaction Schene 3 Ketals and acetals of the invention can be prepared
according to Reaction 15 Schenme 3. Step (1) of Reaction Schene 3 involves
the conversion of a ketone or aldehyde of Formula XIl to a ketal or acetal

of Formul a X Xobyommcxmmswdlﬂzecﬁusnigquremﬁblafanlaﬂhw&t& it iRsRp(S) iar
HQR-3-QH The re CFI on_can_be carried . out treating a ketone or

al dehyde of ForfAFEIRCICRE 1411050%%691??@“8@“%##3%@@[@% qanehing of; ¢ wo

equi val ents of FnRNBRIHNE s@h (TPMHEYbApbin@oRkor.#Pxims biigi-ed R3geRe of an acid
catalyst. Conditions for this reactl n are well known to one skilled in the
art. See, for @xeinﬁ:s@st@r(ékﬂ%ReammNchmwﬂ@to mel acorvpordd ofFomada XUE G oups in

Organi ¢ Synt he New Yo 1991, p. 178.
In step ( iézgtg%fﬁ’oneg%ﬁ%’?e&;s %%mg Gea&?m W&%&g % oxi di zed to
a 1Him daZO[4,I&aﬁioﬂl$cﬁﬁh¢ meto@%@d@tﬂekaénemwuhtadmlhﬁdazwmg:h ls 5 then

amnatedtoa1H-|mdazo[450]qU|noI|n4amne of Formula 1d. Steps (2) and

(3) of Reacti of/@iwdpet-aning af armlalai e out as steps (7) and (8) of Reaction
Schenme 1 a. The product or pharnmaceutically acceptable salt thereof can be
i sol ated wsing conventional net hod% l{g;:thlZ‘gllyel y, ketones of Fornula |la
can be converted to ketals of ormu by the reaction described in

ste 1) of Reacti.Qn herre 3. R Schene 3 N
% NO ==

NO NO

® : R N ®R), :

In cl ““XCH, I-iN..._~x
v Vi | XV
OH C—H
2
0/
3)
N
B ) B @ ®
- =
2~ NH, Z “No, & NO,
(R)n HN {R) HN\X n HN\X
XVIil I xvi l XV |
- — C—R
040 Ry /?C R, HO/ 141
0
l (6)
N XN o N L N
N* =
| Y—r 3 N D\
S o K . LT
| |
20 -0 X o
(Rhn \/ Rl )\/ R), 7
10 Xli Ry.4 XMl Ria la R4
Reaction Scheme 2a
Ketones of the invention of Formula la and ketals and acetals of the
invention of Formula XXI can be prepared according to Reaction Scheme 2a. In
15 step (1) of Reaction Scheme 2a, a 4-chloro-3-nitroquinoline of Formula VI is

58



N ~Rez (.1 NX (Rnl O(RN/Q -~ RRI-3 XXIl QI RL XIl QR+-a
(2) NH2 NQ N N\>Rz .(3) \>>Rz NN(Rn R-3-Q | R-1 (Rn Rt3 QQI
RI., QRaQRla Id XXIII 15 Reaction Scheme 4 Conpounds of Fornula |a

and Formula | e can be prepared according to Reaction Schenme 4. In step (1)
of Reaction Schene 4, a 4-chloro-3- nitroquinoline of Formula VI is reacted

with a compoundegfediiih 4 QnifeuAd 5EhE Hrmble O NXRIR L) (O-RE);, duéh 4omm a conpound

of Formula XXIV. This reaction is 62 conveniently carried out in the
presence of triagtippkeiatiohthis formulavheagin Bi-sisimathiyl and Bycis ethylege.dnthsr onet hane.

Conpounds  of tgdl F]‘f&rew&?et it fl AuiEdie Rhiveht sucﬂ’Qchﬁﬁ‘S‘foEﬁgsomrc' all'y

obt ai ned or y synthéesi zed "usi ng conventi onal For exanpl e,
t he am no est edioMugomeétharil Gomp@umdsmftheefnmm HEN{X- G(BqLﬁﬁbRﬁg)manchedecyl ene can

be synthesypzed accordi 0o the ced of C. Te

Chem - 1oa5. 3 pogamag ety By SrteRady wite PR BrT Rk R 4 o
conpound of FoleRathgle, s¥e<t:\1 S@w&ﬁ@ﬂﬂeg Exébzé.sozirm RerHenp)] 1978, 5365 Mapme of
Formula 1V, which can h%c ized With a carboxylic acid equivalent to form

a 1Hinidazo[ 4 Pﬂbh‘]ﬂé}m Wﬂ) PHE148. of Formul a XXV. St eps (2) and (3) of
et o Sohere ¢ SR R e I, Shendand () f
| Hi m dazo[ 4, 5-acc}oqalihg|tnl riefeecnieed meathads by the reaction of mtromethane and mesityl
10 oxide, conversion of the resulting ketone to a ketal, and reduction of the nitro
group to an amine.

The resultant compound of Formula XVIII can be reduced using a variety
of methods in step (2) of Reaction Scheme 2a to form a ketal- or acetal-
substituted quinoline-3,4-diamine of Formula IIl. The reduction can be carried

15 out as described for step (2) of Reaction Scheme 1a.

In step (3) of Reaction Scheme 2a, the quinoline-3,4-diamine of Formula
111 is treated with a carboxylic acid equivalent to form a ketal- or acetal-
substituted 1H-imidazo[4,5-c]quinoline of Formula XTX. The reaction can be
carried out as described for step (3) of Reaction Scheme la.

20 In step (4) of Reaction Scheme 2a, the 1H-imidazo[4,5-c]quinoline of
Formula XIX can be converted to the N-oxide of Formula XX using the method
outlined in step (7) of Reaction Scheme 1a. In step (5), the N-oxide of Formula
XX can be aminated to the compound (e.g., ketal) of Formula XXI (a subset of
the compounds of Formula Id) as dcscr{bed in step (8) of Reaction Scheme 1a.

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

In step (6), compounds of Formula XXT 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

30 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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XXV is converted to a Weinreb am de to provide a 1Him dazo[ 4, 5-c]quinoline
of Formula XXVI. The transformation can be carried out by base-pronoted 15
hydrol ysis of the ester to forma carboxylic acid, conversion to an acid
chl oride using conventional methods, and finally treating the acid chloride
with N, O dinethyl hydroxyl am ne hydrochloride to forma Winreb am de of
Formula XXVI. The base-pronoted h S He9,conveniently carried out by
addi ng sodi um hydroxide to an estgg#gﬁﬁggﬁgt?gd 1H i m dazo[ 4, 5- c] qui nol i ne
Formula 20 XXV in_a suitabl e sol vg 4ch as eéganol reacti on can be

3 I the o e isol ated using
rod s @, 3 Hhe resul ti Qnylic acid to an
aci d chloride is(r)congeni ently c&Pri ediout by sl owl{§h adfgng oxal yl chloride
to a solution of the carboxylic ad(jir?a sui t abl e sol ven® such as
di chl oronet hane. The;reaction can 25 be garried out at a sub-anbi ent
tenperature, such as 0C. The resulthagféblﬂm chlorideépqa/ﬁh%p be treated
wi th N, O di net hyl hydroxyl ani ne hydroghl &®Rde fol | owed by bid éthylanmine in a
sui tabl e sol vent such as dichl oromethane. The reactiofll can B run at
anbi ent tenperature, and the product of Fornmula XXVI cangge i sol ated usi ng

r

conventional nethods. 30 Alternatively, step (4) can be ¢parried out in one
step by treating anflkster- substituted 1H i m dazo[ 4, 5-c] qui noline Fornul a
i3 éggent made %Lﬁethylaluni,gﬁ1§nd

RG3 (hydr oc —RThegyr eactl o nveni ently
carried out by ag A sol ytion o ter'!"gc)rbsti e ,?_C]%
1H i m dazo[ 4, 5- clguinoly ne of For XX¥% in a suitg sgluv,ent such as
dichloronethane('o a prexreacted '%ture Of trinethy um nym and
N, O di met hyl hydroxy i drochl'ofi de..0 Ui t ablRy sol e/rf[\ uch as 5
di chl or onet hane. Thﬁggag@p}l can the(r]llﬁsbe éa%?‘ed at an %F‘g)vg}_%%ﬂerrper ature,
for exanple, the refl ¥XI tenperature ofxthe sol vent. Thexgroduct can be
i solated wusing conventional nethods. In steps (5) and (6) of Reaction
Schene 4, a 1H—ini%dﬁb[4,5-c]quinoline of Formula XXVI is converted to a
N-oxi de of Formula 'XXVI1, which is 10 am nated to provide a
1H-i m dazo[ 4, 5-c] qwHpol i n-4-am ne of Formula le. Steps (5) and (6) of
Eﬁ_carried out as described for steps (7) and (8) of
|
X

Reaction Schene 4 n Qe
Reacti on Schene lﬂa\‘ roduct or pharnmaceutically acceptable salt
t hereof can be i us
\Téo
R

ng conventional nethods.
(R),
la 14

+ [«
oriid

5 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

10 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 R;.\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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Compounds of Fornula la are available using an alternative route showmn 15
I n Reaction Schenme 4 steps (7), (8), and (9). The Weinreb am de of Formul a
XXVl is treated with a Grignard reagent of Fornmula RL i MgHalide in step (7)
to forma ketone of Formula XIl. The Grignard reaction can be carried out
as described in step (5) of Reaction Schene la. In step (8), the

ket one- substituted Itbtépmi @)ambéh&r)@fﬂaacﬂ&hsaﬁnﬁhbl:ﬂfﬂwm&Forﬂnﬁlaw{l di zed to
an N-oxide of 20 Fornula Xl11 as described in 7). of Reaction Schene 1

a. In step (9) S Pfigized usgicgaventionzh msthods t)?lallqﬂq% Sﬁbﬁn ‘E%Hf'é%“dé%fg& ibed in
step (8) of Reg h@%@&fﬁ}@mﬁéﬁ SN b&ﬁehftﬁokagvgg@ %eﬁéﬁﬂu‘lélk

1H-|mdazo[45ch|n0|n- -amneo For nu action @gheme4NN
N~ (~) / | (2) The cot&pdunN@ﬂFomla\KlﬂI isChen(am)itiatedl to(pR)vidd-ﬁ\kéfor(eF%)lbstiﬂNeIl X Vi

,OOR.IOl \ | /. NR2 N~ o (4). N ~ / O 1(R)"
(R) YO (R0 1 ”JFE’(‘PXX%‘ 52 in-flraping %@‘-’m@ﬁaﬁi S@S&k % (iﬁﬁ 1 H
(6) N (7) Reaction Scheme 2b can be carried out as described for steps (6), (7), and (8) of

Reaction Scheme 1a.

Reaction écheme 2b

N N N7
51 T >= o Nfl -, &\*&
l}l —_—— 27 T
X X OH
AN
(R)n /C\ (R)n \n/
R1-6' o

R
O-R,q X X

XIX-b (3)

(o)

N \>_R2 @
T
x o

la X Xl

—d

10

Reaction Scheme 3
Ketals and acetals of the invention can be prepared according to Reaction

15 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;3 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,.;
20 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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0 N-R21 \ N-%(8) 6--1 N-% H3C. Nl R-1 (R YR' O0CH3 XII XlII Is
(99 NHR2 LN \~-R2 N X\ //O(R~ 1" Rl1-1 is 65 Reaction Schene 5 In
Reaction Schene 5, a 1H i m dazo[ 4, 5-c]quinoline of Formula XXV, prepared as
described in steps (1) through (3) of Reaction Schene 5, is converted to a
conpound of Forrmula Ib. In step (1), the 1Him dazo[4,5 5 c]quinoline of
Formul a XXV i s PoutectiveaGiotiss iA DrMimix$ ehehesis; Jofin WiRP & FonsofncRBRGIY&ER, Scheme 1 a
to forma conpoynd, of Fornula XXVIIT. In step (2), the N-oxide of Fornula
XXVI 11 is aniné edbdd9t®- §{&p (8) of Reaction Scheme 1 a to provide the
ester-substituted Ll kg F’E%@kéac’ﬁbﬁh&&é‘nﬁ%h@éxﬂ'&fﬁh% F&fmﬁ@k@aﬂ@ |b. The
product or pharmaceuticall'y acceptable salt t%ereo can be 1solated using 10
convent i onal mexidized to RéHeiniidazolchielnuinaling-M-oxide of Faunul XXTIERAidy RXY YO X

01 XY (R" ({0 anlinated 03 TH-imidazo{4,5-c]quinolin-4-amine of Formula Id. Steps (2)

and (3) of Reaction Scheme 3 can be carried out as steps (7) and (8) of Reaction

Scheme 1a. The product or pharmaceutically acceptable salt thereof can be
isolated using conventional methods.
Altematively,.ketones of Formula Ia can be converted to ketals of
10 Formula Id by the reaction described in step (1) of Reaction Scheme 3.

Reaction Scheme 3
N N =
A\ A\
; _ N>_ R, ) |\1 P >_— R
| — [
R) ’\fo R e
n n /
R” R1-3“Q | R11
X o o
(2
NH, o
N N SN
SR, (3 N
P N>— 2 (3) P N>-_ R,
I |
X X
N \C\
(R) (R) S
" R, ,3-0/(];\&_1 " R0 | Ry
Q-Ry; QR4
Id XX

15 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 V1 is reacted with a compound of the formula H,N-X-
C(O)(O-R.1) - HC1 to form a compound of Formula XXIV. This reaction is

62



OR ., ORRAOR -1 XXV XXVI1l Ib 15 Reaction Schene 6 Ketones of Formula

| -3b can be prepared according to Reaction Schenme 6, where Rl.1, R2, RA,
RB, and X are as defined above and Ph is phenyl. In step (1) of Reaction
Schenme 6, a 2,4-dichloro-3-nitropyridine of Formula XXX is 20 reacted with
an am no ester of the Fornmula H2ZN-X-C(O -Oal kyl or a hydrochloride salt

t hereof to forrmaveﬁienﬂj/gmdecsemiintlmmy&sbmtienétrtcthyﬁminminaamle solfdmg reaction i s

Fon X o0 - & kg S rombp Sy D daledibs B e FE PO RE B Bror mut 2 00

in the presencaﬂgfcaﬂbb&&em&ﬁahw@mawed 6t lendiBsyiedifedaningtefitentiédayent such as
N, N 25 di net hylformam de (DVF). The reaction, can be carried out_ at anbient

tenperature, arfeethae. Beroaamplec By apénc estst wherainRuo s ¢thi and s PERYIN&t ur e usi ng
convent | ongi e Bags,HAEN 12 e ORMELHARE, Sl r ml 2 XX

are known and can epare u5| synt ods. (See,
66 for exanpl e J Blell|Ghera 1988,a11, 697-B)0. Pat . No. 6,525 064 and the references

S'Eﬁf’oréhirﬁl 4 ;ép'yi‘ S%‘%gs(g}z‘)"ﬁoé%‘fﬁqgea"‘i&% Ch?f@a"?’i‘“é’%“%?ﬁﬁ&ﬁm‘&l kal i rmetal

azi de to provi dexPiisBediicéd totfedni athaink,ﬂ BiamrR)TIFdiruld T9/Wiich &dn teor mul a
XXXI'l . The reaction_can be carried out conbi ni ng . the corrpound of Formul a
XXXl with an alokelized st catboxyiic a%?qmve;@atrfmf@m %bHlemaae[ﬂéec qipoliesyi t abl e

sol vent syoh anrRgRRANKKY. | SLRoPi RUSCAERRINLAR A Bubeiflahi he/ vt er . i n

t he presence of cerirumll]l rably cerium| chlori de
hept ahydr at e. ngscmbntafolryteps @éan(b@dbfmmmdhemmacar ried out with heating,

for exanple, at the r eratur . 1 ernat, N reaction can be
carried out by conbith %'htéeg% 8flﬁjﬁgpﬁiﬁff§f§"%¥lhowetrﬁ° fﬂal kali metal
azide, for exampKeis @@dd:rwantaalw@&nreb mﬁewpxbambalwimemo[@m]a;uuﬁﬁn@w and
heating, for ex rrpl e to_abouy ¢ -30 optionally in the presence of

amoni um chl or i Lormyla XXVl tionanbe & QS korhese-pomatedn i xture 15
usi ng conyenti qRaolyERiJT@dSestet b HHRR cﬁrgéxﬁ’ﬂ:: a8 286 &Bio R0 SR iPehlGille

8-nitrotetrazol o[ 1,5-a] pyridin-7- amne ‘of Formula XXXVI is reduced to
provi de a tet ralgmg@pqvegma]abmeﬂmﬁm@ndzﬁ@lly treating the acid chloride with N,0-

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

20 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

25 be carried out at a sub-ambient temperature, such as 0°C. The resulting acid
chloride can then be treated with N,O-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.

30 Alternatively, step (4) can be carried out in one step by treating an ester-
substituted 1H-imidazo[4,5-c]quinoline Formula XXV with an aluminum

reagent made from trimethylaluminum and ¥,0-dimethyihydroxylamine
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di ami ne of Formula XXXIIl. The reduction can be carried out by hydrogenation
usi ng a conventional heterogeneous hydrogenation catal yst, for exanple, 20
pl ati num on carbon or pall adium on carbon. The reaction can conveniently be
carried out on a Parr apparatus in a suitable solvent such as acetonitrile
or ethyl acetate. The product can be isolated fromthe reaction m xture

using convent ihgdathioRdd) OdR readlibieistahverirRhily cdriied 618 8y a8difga salitidifofcar ri ed out
using the one- to two-phase sodiumdithionite reduction described in step

(2) of Reacti orfn ester-sybpiiped | -imidpzalitepelguipolipre oREammulaX Xchamitele a
tetrazol o 1, 5- glalmfﬂt!sgélil.ﬁ'd?chﬁirgfn@tﬂbﬂ%gg agieiég&mn&t&& {rimdiiyidIGRfuAS W th a

carboxylic acid equivalent to provi
i m dazol[ 4, 5- c] tasd Na22-dinadtliylbydadyylamidé InadrachldFide ué suitdddeishlverfitsechrasact i on can be

carried out as described in.step.(3 f React.i Schenme a nd the product
can 30 beg i soldécﬁgo&mfl?‘ﬁ?ﬂet ﬁge ‘:"@gté‘{q %ﬂ%kﬁ@?ﬁeﬁé}iaﬁjﬁggtﬁ@éﬂmﬁe@ﬁl&?: net hgds. In
step (5) of Redéitdxamplcie fluR tehftat@®@lof theGbeiR. The pivdudiidah B doReH4, 5-

c]Jtetrazol o[ 1, 5-a] pyridine of Formula XXXIV is converted to a Wi nreb am de
67 to provide ASmgconventong} methods ¢ et razol o[ 1, 5-a] pyridine of Fornula XXXV.

The conversi on canhpﬁggqgﬁng%&ftﬁeg%iogﬁgggépgq 1l -in?ih%éiﬁ)c}]ﬁnoﬁﬁé‘cu on

Schene 4, and the product” can romthe reaction mxture using.
conventi onal nefFomsula XXV s eneated) a dFoxRieaaftFoonulsX¥N, whichi ise Wi nreb ani de

of Formul a, XXXV__.i reate it h G gnard reagent of.Formul a.Rl MgHal i de
Lo for m alfer ofmitsied (R 2 b dero Se R gl b S el 5P e At et out
as descri bed i g5xdnd6) df ReadtfonBehehd 9 tanFehranied bubas deiulibed Gorpepslgt can be
isolated fromthe reaction _m xturea_glsi n% conventi onal thods, 10 In step

(7) of Reacti of%EhefBesstion Sehamenkaq The product or pharmasybieally agcepigblgsaltyi ne of

Formul a XXXV iger 64 6isdthfell ubihg BhREMImRORGRRGQRE to forman N _
tri phenyl phosphinyl I nternmedi ate of Forrmula XXXVII. The reaction with

tri phenyl phosphi ne €smpbends@fiFormmua ke avsilebleudingan alisativeouteshowene or 1, 2-
di chl or obepzene_ynder hete Nf_ ni L Wi ti f.or exanpl e at
15 the re? ?ux tué#ﬁaéc(r:ﬁg?scr: é%%%gpai@d&%“@é% g%gﬁys%w}gpg‘%?%r%%g%%lgr eaction

m Xture usi ng XXV ieatedovith e ripnars. redgentsif Fprnnfl) Ro{MEHalideiinBiepChase 6, an
N-t ri phenyl phosphi ngl i nt er medi at of _Fornmula XXXVI| is, hydrolyzed to
provide a ket or@msbepraqfommylyXIl. The Grignard reaction can be carried out as

described in step (5) of Reaction Scheme 1a. In step (8), the ketone-substituted
1H-imidazo[4,5-c]quinoline of Formula XII is oxidized to an N-oxide of

20 Formula XIII as described in step (7) of Reaction Scheme la. In step (9), the N-
oxide of Formula XIII is aminated as described in step (8) of Reaction Scheme
1a to provide the ketone-substituted 1H-imidazo[4,5-c]quinolin-4-amine of

Formula Ja.
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i mdazo[ 4, 5-c] pyridin-4-am ne of Formula |I-3b. The hydrolysis can be carried
20 out by general nethods well known to those skilled in the art, for
exanple, by heating in a |lower al kanol in the presence of an acid. The
product can be isolated fromthe reaction m xture using conventional

nmet hods as the conmpound of Fornul R I-.3bS ra5 @ pharmaceutically acceptabl e
salt thereof Esters of Formula 1-3“f#FUPL>RPE%0.) can be prepared by
omtting steps 5 () and (6). Rgb am des of Farma 1-3 (Zis -C(O-
and R1-1 is - ! pr épar ed_fi$hom @ s of Fornmula 1-3 using
t he method of .~ 68 ReactN-onvStheme 6 Cl , ‘ 0O N N NWO
(1) N\ O (2) R'RB NH @R,RALRA, X RA, X4 @xx 20X @al kyi XXX |

I d , , XX N
Calkyl 1 N-N&NNNVN NN 1 NE2XNN(5 \}JRZ (4)RB NRa NRa. NH R
, X ORA X~ RA X) | Ayl XXXV XXXl Cal kyl XXX 11 Callk,_ O N~CH3 (6) O3
f1-N NeP(Ph)3 NH 2" " NJR2 (7) " / RNPR2 P8) NIRZ R,,0” O ‘

XXIV v

e o~ en HC N OR;
3 0”7 TCH, oy
XXV V!
1(6)
)]
NH,
o
N NN N N
N YR, l SR, N* N
o Z N @) 7 N>_R2
)|( | —_— |
=0 20 X =0
®) (R) )\I/
! \[/ X [ . \I/
HiC N 144 R4
O CHS X|| b
e
1(9)
NH,
N
VR
h1 / N>_ 2
I
X
=20
(R, Y
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NRB, | RB, NRB, RA Xy0O RA, X1 RXvO XXXVI 3b R I XXXVIl R1 R1l-, 5
Reaction Scheme 7 Ketones of Formula |-4b can be prepared according to
Reaction Schene 7, wherein Rb is al kyl, alkoxy, or -N(Rg)2 and R2b, RI1. 1b,
and Xb are subsets of R2, RL |, and X as defined above that do not include
t hose substitu ts. ttgah ﬁ skilled in the art would recogni ze as being
susceptible to é‘fﬂ? der the 10 acidic hydrogenation conditions of the

reaction. These susGeREdcHbESEHRSPS a 1 HOREANEEM, L AquiSEIf ForhIKk SOW,, al kynyl,
and aryl groups and groups bearing nitro substituents. In step (1) of

Reacti on Schenwrepared as fescrpesain gteas €) drepphid) ofReagtion SchemeasXI b is converted

conver si on can Ba" R 11 £ e A RERIA B TR T) e BPAERAES, 107 meacti on

Scheme 1la,5and cﬂquﬁnedﬂEcbmmim(K&f i$ sadiatdote ahrl\(aumdm& inewpt(7)auf Readtiohur e usi ng

conventi onal ods ste eac hene 7 )

| Hi m dazol 4, 5- F‘aﬁ‘f }‘Potlo g?ﬂg?fémg E &%Yﬁ&%&%ﬂﬂ@ﬂ&”f}é@a%d to a
6,7,8,9-tet rahmhﬁmhbtxvm@mhﬁteaasﬁiwmpbfménmmmeﬁa FWdamXXl Xb.  The
reaction is conveni entl éﬁicar ried out under heter e:)‘ﬁ%eneous ydr ogenati on

condi ti ons by &%T‘ﬁ@s%m il fcieridazolt.S-elavigelin-dramingnfformwads. Thee conpound of
Formul a XXXVI I | f e ction under
hydr ogen press %gh r eac%@%n%;c%%epb&%%thg??&ecgﬁ%%o%%gagﬁg appar at us at
anbi ent t édper abnweanoﬁﬁﬂ\meﬂmdsjuct can be isolated fromthe reacti on m xture
usi ng conventional nmethods. In step (3) of Reacti on Schenme 7, the

al cohol -substituted 6,7,8,9- tetra droI m azo[45c]qU|noI|n4amne of
Formul a XXXI Xb i s oxidi zed toak ¥en S uted

6,7,8,9-tetrahydro-| Himdazo[ 4, 5-c qU| nolln 4 anmne of 15 Wegmula [-4b. The
oxXi dat| on can be gamN é‘\ng_out as des R step (4) of ct on Schene 1
a. The product or C utlcally acc pt bl\)e—gzalt thereofN c n\>PJeR|soI at ed

by conventi onal

(R), ’ (R), ),

OR.'_.‘ 1.1 OR1_1
XXV XXvii ib

15

Reaction Scheme 6
Ketones of Formula I-3b can be prepared according to Reaction Scheme

6, where R.1, Ry, Ra’, Ry, and X are as defined above and Ph is phenyl. In step
(1) of Reaction Scheme 6, a 2,4-dich10ro-3-nitropyri§ine of Formula XXX is

20 reacted with an amino ester of the Formula H>N-X-C(0)-O-alkyl or a
hydrochloride salt thereof to form a 2-chloro-3-nitropyridine of Formula XXXI.
The reaction is conveniently carried cut by combining an amino ester of Formula
H;N-X-C(0)-0-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-

25 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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70 Reaction Schenme 7 NH2Z NHZ N N (t) NN (2) NNR2D\> R2b N/ \>-- R2b
Il 1 NN Xby Xo OH X b\/ OH (Ro)n (Rb)n (RD)n I Xib R-ib XXXVIIlb Ri-1b
XXXIXb Ri-Ib (3) H2N \> RM N Xb\/ O (Ro)n Y [|-4b Ru-+b Conpounds of
the invention can al so be prepared using variations of the 5 synthetic
routes shown in Reaction Schemes 1 through 7 that would be apparent to one

of skill in th&'ozad’thEEPDelmr&)hl?Uﬂ. Ipgr. Ko 5E00afanf eigPefedshcdstited - 3b, and | -4b
can be converted to ketals using the nmethod described in step (1) of

Reaction Scher®erBY. Conpounds of the invention can al so be prepared using

Lhe synthelic roll gy glomobt RefibAskiueEXAVRLER. bl mdfl Bratamseut | oa

Conposi tions and Bi: _Activity ar maceut i ca npositions of the
i nvention cont a%Xkis réseted pathtancdialiyneta fafige to previderarnitmtetmzalofigiound or sal t

of the invegntion as.described abqv onbi nation wth armaceutically
accept abl egcar ﬂﬁ%%lﬁg'aﬁlwg Q?gf)ﬂgu amgr erﬁ?c’lt‘gﬁﬁ‘@bee‘f%e@flql\ggy amount " and
"ef fective anpuBmbininEascaipoui® éhForfiuld XRXT RTRak BlkaR meted hiid§ Wb | Ci ent to

i nduce a therapeutic or, prophylactic effect, such as cytokine induction,

i mmunonodul at i Gkl sodiuAziden g spitele sodvrat Bich anpqelanitale/selen, vi ty. Al t hough
compost t1 on of TG R R Rer SN Gr 3 05 Pt O el IPRGRE ©\ e o
t hose of skill preferably cemium I ghlorideshdptebygriates Qpaibnally, the reaction can be
10 carried out with heating, for example, at the reflux temperature, Alternatively,
the reaction can be carried out by combining the compound of Formula XXXI
with an alkali metal azide, for example, sodium azide, in a suitable solvent such
as DMF and heating, for example to about 50-60 °C, optionally in the presence
of ammonium chloride. The product can be isolated from the reaction mixture
15 using conventional methods.

In step (3) of Reaction Scheme 6, an 8-nitrotetrazolo[ 1,5-a]pyridin-7-
amine of Formula XXXV1I is reduced to provide a tetrazolo[1,5-a]pyridine-7,8-
diamine of Formula XXXII. The reduction can be carried out by hydrogenation
using a conventional heterogeneous hydrogenation catalyst, for exampie,

20 platinum on carbon or palladium on carbon. The reaction can conveniently be
~ carried out on a Parr apparatus in a suitable solvent such as acetonitrile or ethyl
acetate. The product can be isolated from the reaction mixture using
conventional methods. Alternatively, the reduction can be carried out using the
one- to two-phase sodium dithionite reduction described in step (2) of Reaction
25 Scheme 1a.

_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-alpyridine of Formula XXXIV. The reaction can be
carried out as described in step (3) of Reaction Scheme 1a, and the product can

30 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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71 and chem cal nature of the conpound or salt, the nature of the carrier,
and the intended dosing reginen, it is anticipated that the conpositions of
the invention wll contain sufficient active ingredient to provide a dose
of about 100 nanograns per kilogram (ng/kg) to about 50 m|ligrans per

kil ogram (nmg/ kg), 5 preferably about 10 m crograns per kilogram (g/kg) to
about 5 ny/ kg, toprovide a 7¢0idaraLh, D] tedRkdlo[l 5-41pFridindeFRmuil XaXvetthe of dosage
forms may be used, such as tablets, |ozenges, capsul es, parenteral

formul ations, SOMTHEON @ndsGETied Prfasdrrcabed 15 slep ) of Reprtionaichans d ansder mal
patches, transmichsdlct BalteSiated Forh i kAdiBn miXtEreGRMBRBMSOa) Sal s of the

i nvention can be adm nistered as the 10 single therapeutic agent in the
treatnent regi methodsr the conmpounds or salts of the invention may be

adm ni stergd in compj hation.¥ith o anot or W th o [ i agents,
"ncl udi ng Sdd t o_ngFH %‘%&‘Sﬁgf?%agﬁ%fh%@ewsﬁf &‘ug@_r’e%‘?’e%\nﬂ‘%‘.}d\?i"ggg’%?“‘g X otics.
anti bodi es, pr & w@and wilepGrigead raaging ofEsrinati R ddEHatitieto fopipungdsoor salts of
t he i nvention have been _shown to ||3duce_ the 15 production of certain

cytokines in eXPERYAEHAY hethedrapadaeacaoneamdercamen aut adescribed irgen h bel ow.
These resul LS (8HrRhdtiohSRherhdfy, AL P¥cQan BELbRed Rt Be et | e

response nodifiers,that can nodulate the imune response in a nunber of
di fferent ways mirredsiigregnyandinnalowfhels.i n the treatment of a variety of

di sorders,, 20 Cyt ok] ely) Aduced b e

adnini stration of @o%gmggﬁgafﬁéﬁ%ﬁg&gg ’%Zg)ﬁln%r)\(@éér{? ’Igocﬂmg ézn%or[té’lgl y include
interferon-a (lefgyrdine oBornarla XXXV ineastedwith fripten/iplosphid-toddmasn Wel | as

certain interleukin IL). ..Cytokjnes 0S [ nt hesi s..may, be i nduced by
Conpounds.or s SHEREgpAGSHRYY ARG OF BREPACT RN YRS RPSCHOR VI T | [ L- 6. 1 L2 10
and 1L-12, and y3phéaythRdsphifl carbeth8Y a RiVthiIK s810ht sAARE Gboldraek 12L fect's, these
and ot her cytokines can inhibit virus production and tunor cell growth,

maki ng the comdishiraebenrens andes ap gtasphearqofnisogen vattheating, &ir eyample atli seases and
neopl asti ¢s di S‘ﬁ?esﬁgux %tg{?gﬁ&gf%’r?ré;&%t da e Motk fr&ﬁﬂ}’e'rgfc?iaﬁl od of

i nduci ng Ccytokine bl osy esI's 1 an animal conprising admnistering an
ef fecti ve anoumsingtorventiorabmetiods: salt or conposition of the 30 invention

to the animal. The anima)  to whi.ch the co nd or, salt. or. conppsition is

admi ni stered for inghﬁ?ﬂ @Wg]?{e%’fﬁ}?rb% 'é'_eg'r %ﬁ&'ﬁ‘?ﬁ?gﬂgﬁm@nﬁgﬁ?ﬂg% fsease as

descri bed i nfr af Fo@tul£XXXVIishydoly2bd i pr€A8€a Rétor suBQIMBS I HC di sease, 72
imidazo[4,5-c]pyridin-4-amine of Formula I-3b. The hydrolysis can be carried

20 out by general methods well known to those skilled in the art, for example, by
heating in a lower alkanol in the presence of an acid. The product can be
isolated from the reaction mixture using conventional methods as the compound
of Formula I-3b or as a pharmaceutically acceptable salt thereof.

Esters of Formula I-3 (Z is -C(Q)O-) can be prepared by omitting steps

25 (5) and (6).

Weinreb amides of Formula 1.3 (Z is -C(Q)- and Ry, is
-N(CH;3)(OCHs3)) can be prepared from esters of Formula I-3 using the method
of step (5).
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and adm nistration of the conpound or salt may provide therapeutic
treatnent. Alternatively, the conpound or salt may be adm nistered to the
animal prior to the animal acquiring the disease so that adm nistration of
t he conpound or salt rmay provide a prophylactic treatnent. 5 In addition to
the ability to induce the production of cytokines, conpounds or salts of
the invention can affect other aspRedcSofcHete 6 Nnnate i mmune response. For
exanpl e, natural kiCII cell activity may_be stinulated, an effect that may
be due to cytokineflnduction. The co dunills or salts my H¥o Rctivate

macr ophages, whi ¥ l‘{‘w‘n i mul at ey "éb"on of nitri CN% “&@d the 10

t Lonal ines. Jurther, the unds) orl sal'ts may

production of ad

cause prolifepgti n &hd differemgy atl/n !*Iéﬂ B- | ynphocyt gs: nds or
salts of the inveng,on can also have gp efﬁ—é’ct on the anui{{ edl i ne
response. For exaw%e, t he productio?ﬁglf t heodikpel per type 1* (FHT

ce €

g wt oki ne
| FN-y may be indu indirectly and production of the KXi% hel 8 type 2
(TH2) cytokines IL-4, IL-5 and IL- 13 nay be inhibited upon ]adm' nistration
of the compounds or salts. \WWether for prophylaxis or therapeudic treatnent
of a disease, and whether for effecting innate or acquired i nity, the
conmpound or salt }@-I:N conposi tion may BEMhdnini stered al ongN i n conbi nation
wi th one or norey20Yactive conponent sNasA n,y for exanpl e, N, tHpe

adj uvant. When adiini d wi®h ot her) et s,@4t he conpodnd or salt and
ot her conponent opk onents—THYy b& iRt er ed—separ gt 7 NAget her but
i ndependently sBgh ds | n a solutiony®or !todgethey and assbcigted ‘\L%Qh one
anot her such as (a) RgOV. ly |inked OFA'( \ﬁon-coval ent | y assbciat ed,

e.g., in a colloi gskysuspensi on. 25 CoX¥Wionsosiep whi ch cowpaiinds FY%al t s
identified herein may bepuseh, as treatnents include, but are not limited
to: (a) viral diseases slréEIh as, for exanple, diseases resulting from
infection by an ader®virud, a herpesvirus (e.g., HSV-1, HSV-11, CW, or
VZV), a poxvirus (€ g., an orthopoxvirus such as variola or vaccinia, or
nmol | uscum 30 contsﬂg' osun), a picornavirus (e.g., rhinovirus or enterovirus),
an orthonyxoviruss k"e. g., influenzavir§sPhlg paranyxovirushie. g.,
par ai nfl uenzavi r i i i i y syncyti al
virus (RSV)), a cojgn iYV@s (e—g— 7 i ¥R,

' N

R, x\ro x\ro
XXXV
Rua Ry
5 Reaction Scheme 7

Ketones of Formula I-4b can be prepared according to Reaction Scheme
7, wherein Ry, is alkyl, alkoxy, or -N(Rg); and Ray, Ri.1b, and Xy, are subsets of
R., Ri.y, 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

10 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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warts, comon warts, or plantar warts), a hepadnavirus (e.g., hepatitis B
virus), a flavivirus (e.g., hepatitis C virus or Dengue virus), or a
retrovirus (e.g., a lentivirus such as HV); 5 (b) bacterial diseases such
as, for exanple, diseases resulting from infection by bacteria of, for
exanpl e, the genus Escherichia, Enterobacter, Salnonella, Staphylococcus,
Shigella, List myllﬂﬁrﬁhaﬂh&rrsmﬂ-binibé(amﬁﬂ et as dkdceibed &l steps (Prand 8)s,
Pseudononas, Strﬁgtoco cus, unococcus, Neisseri a,

di a, asna Pn
dostridium B&E PPE?FH‘C‘EEF ‘E@lé%tséffem tﬁﬁfea@a%w obact er,

Vi brio, Serratigixtuf¥ @ui ﬁcér@,onal%}gﬂgbact erium Brucella, Yersinia,
Haenophi | us, or Bordete (c) other infectious diseases, such chlanydia,

fungal diseases inc ﬂmsif:m@) ofReaction S¢11emet7e@|IHorrwm[Mrdgmwhraé@mnrgl |l osis,

hi st opl asnpsi s 0 |n t| S |nclud|ng
but not | |ngr)n teé)f?é%ﬁh %??@ﬁh?és 5ﬁ cy ‘t’?isgtgg%{l '%‘gg%%zgﬁsﬁ?ei shmani asi s,
crypt ospori di os:l]@unoﬂmmmhmsmsd»rﬁmlamﬁlxw yn&lmamaﬁlsdmhe@ﬁmﬁn cafrid) neopl astic
di seases, such as |ntraep|theI| neopl, asi cervical . dysplasia, actinic
keratosis, bas&H el %ﬁF%eHM%Y@a&%‘ﬁB%C%aﬁ tiong by addipgrpiat ’W‘éh@% cel |

car ci noma, Kap@gideso §§’dlﬁtﬂfﬂaof A AR IR oﬂr%%@immvnﬁi d}ifGorBatetinot 20
limted to nyel ogeous eukeni a, chronic |ynphocytic |eukema, nmultiple

nmyel oma, non- wnﬁpbcmgrﬂmf@mon@meahwmeﬂpr@sem Therpractian cagbeel |

| ynphorma, , and %lrfeé{oﬁteérl ﬁaﬁ‘%ﬁ'&}a E}ﬁb gﬁﬁi&ﬁ FANEE The phodhict i paEd! at ed,
atopi ¢ di seases, such as a erna I'sS Oor eczenmm, - eosinophilia, asthma,
al I ergy, all er dsodatedfrom thesreactiod nomenismgsymantora] m2thodd.) certai n aut oi mmune

di seases such as system g .| ypus eIy the u nti onbocyt haem a,
mul tiple sclerosis, i"d?t%@) ayﬁEﬁ'}Bgﬂ n?c&’ﬁ EPE%{’ESHES lt‘é‘ﬁ%ﬁ»@m di seases
associ ated w t hemwé llfﬁﬁﬁnﬂﬁzow%]qaﬁthMmﬁK@W&mulam Rixideed kel oi d
formation and other types of scarring _3 enhanci ng wound healing, 30

i ncl udi ng chr or® ék%@l}mﬁ@fnmﬁé&%ﬁ ?11‘?54311),(1“0 Hn*ﬁb‘iﬁ@a@ rlogiapin-4emingrf present
i nvention, gy be Huefub Tﬁ§oﬁd¥t?o‘ﬁ%h€ﬁ @:ﬁih éé%Enl}éﬁeiTlstﬁggﬂ%lfunc“ on with
t her urmra and or cel

any material that raises el I"'at ed i nmune
response, such Resctidndichexeipl Bye droduet o phatmacelsizall padceptable salptherasfi t i ¢

i mrunogens; | nacct é/ggﬁ%d\&rcgnvenhmn?me% rived, protozoal,
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organi smderived, fungal, or bacterial imunogens, toxoids, toxins; self-
anti gens; polysaccharides; proteins; glycoproteins; peptides; cellular

vacci nes; 5 DNA vacci nes; autol ogous vacci nes; reconbi nant proteins; and the
|i ke, for use in connection with, for exanple, BCG cholera, plague,
typhoid, hepatitis A, hepatitis B, hepatitis C, influenza A, influenza B,
par ai nfl uenza, polio, rabies, neaReadionSUhése 7 rubella, yellow fever,

t et anus, di phtheria, henophilus influenza b, tubercul osis, neningococ cal
and pneunococcal vacci nes, adenovirus, My, 10 chicken poxNHeyt onegal ovi rus,

dengue, feline |leu ,N\o pl ddue, N and HSVe2, ol era,
Japanese encephal i tis, . ﬁiﬁ at OTy Syngyt al Y viRas — Tt Spdhi | | oma
virus, yellow fev and| Al zhei ner' s as Conpounds ZalN's of the
present invention bexparHcul ar | Iprl op i ndi vidual s %avi

pﬁf conpounds (glp”Of sal t%Yhay be used

conprom sed inqnge functio For %ég L
for treating the %ppor% ni sLic inf ti§%gm nd g unors t'hat__occur ter
suppression of cell ne Fated i mmuni ty 9, for éXanpl e, tﬁgﬁ@ﬁ1ant““patients,
cancer patients and H'V patients. Thus, one or nore of the above di seases or
types of diseases, for exanple, a viral disease or a neopla t& di sease may
be treated in an animal in 20 need thereof (having,the disease) by

adm nistering a therapeutically effective anount of a conpotind or salt of
the invention to the animal. An anount of a conpound or salt effective to

i nduce cytokine biosynthesis is an amount sufficient to caugg one or nore
cell types, such as nonocytes, nmacrophages, dendritic cellsja
produce an anount of 25 one or nore cytokines such as, for Nexarpie RLbFN-a,
TNF-a, IL-1, IL-6, IL-10 and IL-12 that is increased (in ,
background | evel of such cytokines. The precise amunt W varly accordi ng
to factors known in the art but is expected to be a dose”ef abdﬁb;ﬁ@O ng/ kg
to about 50 ng/ kg, preferably about 10 sg/kg to abouHRang/kg. Th

i nvention also provides a nethod of treating a viral 30 infesti on Rawan
animal and a nethod of treating a neoplastic disease in an ani nmal

conprising adm nistering an effective anmount of a conpound or salt or

conposi tion of the CGopwaundsefths inveatiomeandglso baprepated wsing varationyef the treat or

75 inhibitsa vi i i B iiﬁﬁ@ﬁﬂﬁ i I ion in one
or nore of5 thé&ﬁ%ﬁ?$%§%55ﬁ§ﬁ§§§?§b|ra |ﬁ%E?Png!+gﬁgﬂ&§gﬁsfﬁgyﬁﬁesions,
viral | oad, r atteondofiskillia theart ot example, dhcketomes of Fdrmuks I1; 33p pandd-4bo

untreated control ,ani nal s he precise } .
can be converted toletals%sf%g the method described in step (1) of Reaction

Scheme (3). Compounds of the invention can also be prepared using the
synthetic routes described in the EXAMPLES below.

10
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.
15 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

20 vary according to factors known to those of skill in the art, such as the physical
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anount that is effective for such treatnent will vary according to factors
known 5 in the art but is expected to be a dose of about 100 ng/ kg to about
50 ng/ kg, preferably about 10 sg/ kg to about 5 ng/kg. An anount of a
conmpound or salt effective to treat a neoplastic condition is an anount
that will cause a reduction in tunor size or in the nunber of tunor foci.

Agai n, the preahsehenil®dlRhtu dfithe AORAIPHURTHRBE tROndn@e bAtheQadiek 3@iMhel N the art
but is expected to be a dose of about 10 100 ng/ kg to about 50 ng/kg,

preferably abodtendsd gpsieg regingioliis Btipgairg that thxappEgionssf tedrvenlieh advant ages
of this inventiyj c@r{tﬁnfsh'fﬁtcgg{ ackibd ihﬁgfserdfeh{:@ gg%@i&erhedojsgaf?éﬁhp g9 exanpl es, but

the particular materials and anou recite ese exanpl es, as
wel | as ot her aemggrdamopes kidogtard ¢hglkd)3o alsfuo 60 chilligtamb peckitoptanuémig/kg), undul y

e s Atmes 5" b Brsstrapy ot 1B seraedins per ilogrrm ie/ked 0. OBt SRPRBRLHE | -one  NLZ

N N Step 1: tempowididrk&ftothedubledt. o variethbfRio8agd thints maHbd\Rkd, REcH 4500. 0 g,
479 mmol) and triethylamne (72.8 g, 719 nmmol) in dichl oronmet hane (700 i)
was added 25 dhbainilersngesgepsides]pasenteralbormulgtions syrupy.oreams pintmagntser t he
addition was c | m xture to
Lcause the prod&%ga?@ﬁ%{gﬁ%i@ e. ?tgﬁ%h?%gﬁﬁﬁ&%&vt@gégﬁg%mand t he '
m xture was sti rredThécomgundgdrtsaksaf thdiamerftioh tar cadmihisteradgattiec sol uti on was

dried over,sodiumsulfate, concentrated under reduced pressure, .and

combi ned §9t h CHBPBHRIES pesgl BBt T pme FeRngr o fecgrppi gesatisof ©
4-(3-Ni t1 0qUI NGhd iRvehtish A1l hilinadierb Bl cofnbibatiah will ofe BHoti#hbr wiebhew sol i d. 5
Step 2: To a stirred solution of 4-(3-nitroquinolin-4-ylamno)butan-I-ol

(70.0 g, 268 mebYO)2e8Re Relpdipgydditignaldmmmine pesponss g difigst, ptivirash| or of or m (900
L dded _t.ey: i Lyl ' |, 60.6 g, 402 1) .
) was adde &96&@%%%9&&@@&24{ h%ﬁud‘ég] bﬁgdﬂg%&%@%s 9 mol ')

After 3.5 hours, additiona am ne mol ) and TBDMSC
(20.2 g, 134 10 nmoCpmpevnsisatiskitd ofithe invsation have beenshown éxlinduesrthg ght . Af t er
the addit H) n Ofproduction of certain cytokines in experiments performed according to the test
set forth below. These results indicate that the compounds or salts are useful as
immune response modifiers that can modulate the immune response in a number
of different ways, rendering them useful in the treatment of a variety of
disorders.
20 Cytokines whose production may be induced by the administration of
compounds or salts of the invention generally include interferon-a (IFN-a)
and/or tumor necrosis factor-a (TNF-a) as well as certain interleukins (IL).
Cytokines whose biosynthesis 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
25 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
30 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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additional TBDVSCI (4.0 g, 27 mmol ), the reaction was conplete as judged by
thin layer chromatography (TLC). Chloroform (900 nL) was added and the

m xture washed successively with 360 nL each of a 0.10 N hydrochloric acid
solution, a satur at ed aqueous sodi um bi carbonate sol ution, and brine; dried
over 15 sodi um sl ed; and,sol yent eva at ed t | eave a m xture

of [4-(tert- bli‘fl Sfrﬁycf“s? AR S TS PRRYS oh aﬁfﬂ”ﬁ%‘f’ F3UCEY ) ami ne and

tert- butyldi ﬁﬁﬁtlﬁyﬂa&vélwtﬁé cdmdpoling of Qftahay bahﬂmimﬁ&csfo ﬁnielamiﬂal riotie ch was used
in the next step w thout further purification. Step 3: 20 The m xture of

[4-(tert-butyl db%@élﬂrﬁﬁhagwﬂawha@gﬁ)wwﬂ]at@nﬁmﬁﬁr%noamfmﬂ gompoundansali ne and

tert-butyl di met iyl sb)i@Pbr bRy t he previous step was dissolved in
t ol uene (880 rrLtn;;Maﬁnd aﬂ():ggﬂ-’ljln a Igarr 1ydrogenation vessel along wth 5%

pl ati num oh car bon ba%@htymtto@& Hilgy to inthise Wepseductiesofryéskinesi zed to 50 psi

(3.4 x 105 Pa) hydr d aken on the,Pary apparat for 1.5 hours, 25
occasi onal |y a&ﬂ%ﬁ °“n%§8’ aﬂ%ﬁg{ﬁ W&Ptbodlecﬁn? %“e@ﬁﬁlﬁ{%sﬁ“%"%ﬁag‘gﬁﬁﬁe of 50 psi
(3.4 x 105 Pa)lmmﬁflé fEpchsélOBdrSexarhple, HaRASIkilRA cll adtivte mae e biihilgte@tnt hr ough
CELITE filter LS"ﬂgent and_ concentrated under reduced pressure to_provide

b

NA-[4- (tert- et dhatEan Pe dpe o Ryt mdicler ci[her?BF’iPHE“dS' o s3isgAYsOas a dar k

oi | that was usefardthi@6itayes, Whichen REX4tinAlI R0 sethdidASE nfti S8 aniid 1 cati on.
30 Step 4: A solution

(?;3 2!4 [4I ;i(brg {@mcyab@hnmftaﬂghhgnalamkm?y)ﬂmgsdz pquorggdéundeolf%§alts mavga;nﬂtnel (62. 9(260
mmol ) an ri ra mmol) in ol uene

m.) was heat edpa‘fh Fraf ‘%Inu%?(ac%& qﬁgﬂ?gfe%m'nqm@%%oncentrat ed under reduced

pressure to provi deCBnipulﬁJ)dsol-se[lt@nfﬂﬁﬁﬁvebuﬁwdaﬁlammbwa‘:‘déf&aydlﬂhy) butyl] -

1H i mi dazo[ 4, 5-c] qui,noline as an 0|I th t was used dlre in the next step
wi t hout f ur t her@CqHiEeR RS EFRponse. s §xamp SleiBe Broghistion of the T ' helper fype 1

-4 (1 ert- buty @) fyabdaulos THRAHEe0iBNIA Insfbi Bl a%ed Brop bl g0l i me 1 rom

t he previous steg, and tetra ut‘;émammnl um fluori a 1 Msolution

i n tetrahdr of lekeantypee? E1dD) s¥e wﬁmétanéﬂyaamawﬁnannmmm)upemoo m.) and

stirred for 1 er reduced pressure to provide 10
4-(2-butyl -1 H%{aszt%ﬁl?gf@?gw%%@h%&fgy Ybutan-1-ol (20.0 g) as a light

brown solid after WWhethentargeapblylaxisior thetapaticgehin{ent of 4 diseawé, tid 10% net hanol
'n whether for effecting innate or acquired immunity, the compound or salt or
composition may be administered alone or in combination with one or more
20 active components as in, for example, a vaccine adjuvant. When administered
with other components, the compound or sailt 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.
25 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
30 contagiosum), a picornavirus (e.g., rhinovirus or enterovirus), an orthomyxovirus
(¢.g., influenzavirus), a paramyxovirus (e.g., parainfluenzavirus, mumps virus,

measles virus, and respiratory syncytial virus (RSV)), a coronavirus (e.g.,
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di chl oronet hane). Step 6: A solution of dinmethyl sulfoxide (DVMSO, 7.88 g,
101 mmol) in 15 dichl oronethane (130 nL.) was cooled in a dry ice/acetone
bath and stirred. Oxalyl chloride (9.40 g, 74 mmol) was added dropw se,
foll owed by a solution of

4-(2-butyl -1 Himdazo[ 4, 5-¢c] qui nolin-1-y|])butan-1-ol (20.0 g, 7.3 mmol) in
di chl or onet haneén‘dtlg‘gﬂak{ vay 8§ RApHlomaNiesss S-’t‘ﬁ[}l wttheae tﬁ@sggﬂ?ﬂﬁb g, 202
mol ) was addedyaranchnidiéh Whr wﬁmm&vﬁ{% ephdniviHRIElL! RedufOUBLEIRET at ur e, 20
After the addition of chloroform (500 ), the mxture s washe

successi vel y i flavivarus & gir kepetitissFrmiows arRep Bieovitugl osatamovions €20@ nl) and a
sat ur ated aque i I iGar bonate solution (200 nlL), dried over sodium
sul fate, filteﬁ%&g{v@{% GH(I%%%(&:& trated to a dark solid. This solid was
slurried if diethyl (Bttaeterialnligehsen siichne, fosexamglel diseasésadsultidpefrghoduct was
filtered and drigd.t rovide_4-(2-buty|-1H 2 g

i mi dazo 4, 5- ¢] qUFRAN NPT B@?@fﬁﬁ?ﬁéﬁs}‘g%g‘t"ﬁgyhﬁl}w@% Eétqr?llj’ﬁier’b_r own sol i d.
Step 7: To a stsahﬁ&sala,(stsﬂx;;aeo&hs,%h{ganatﬁsxérial, BeioBhAGZQb1ooBaddui nol i n-1 -

yl ) butyral dehyde (8.0 19 27.1 mol) 1 n anhydrous THE (270 nli) was added
dropwi se a sol Utlebsicliaf Proteas Pserslgmenisufitreptosatade, (llampdia,Myesplasma, M sol uti on
30 in THF) . After L AUES ol.uti gn .was enched with saturated
anmoni um chl orfﬁlglél%%fg}édg l?seglg’lrel}to %gh%h}ﬁa%ﬁ@sypgﬁg% agﬁ%lemﬁoo m.), and the

| ayers separ at édycobddrerivmi, Cnnipylabadter VibhioyBaranadheddanetcessi vely with a
saturated aqueoys sodi um 78 bicagbonate sol utjon (10 ) and brine (100
m), dried over AP RS eT m,liméfg{%%g{fymaﬁalueﬁ ; elte:ﬂfaed to a |ight
orange oil. Chromat ggleiRihredtiots dikdase: ?ﬁich chifnYdih On Y1 Bie2% fEluBi@gol in

di chl or onet hane) provided 4-(2-butyl-IH = i

i m dazo[ 4, 5- c] dut Aedilinited tq |cpudidipgis asnepmiliopis, histoplagmosis, giypipsoecal i ght orange, 5

QT 0 5B A 00 AR R it )

di chl or onet hane In a acetone bath and stirred.
Oxal yl chilbri depneidmédystiy catridi pheutonmiv) (pishvasni @ikl eypidsapidicsis, tokoplhamwusid, by a
sol uti on of4-(2-$;¢tg¥I-IH10 -

i m dazo[ 4, 5- c] W FEPFPsOmEANfections o vl butan-1-0l (4.3 g, 11.5 mmol) in

di chl or onet hane (55 (@lneoplddticRlischiey &udl AUh®sepithdliabiddplasias, Rervicdl 49 9, 34.5

mmol) was added, and the m xture was allowed to warmto rqom tenperature.
After the dysplasia, actinic keratosis, basal cell carcinoma, squamous cell carcinoma, renal
cell carcinoma, Kaposi’s sarcoma, melanoma, leukemias including but not

20 limited to myelogeous leukemia, chronic lymphocytic leukemia, multiple
myeloma, non-Hodgkin’s lymphoma, cutaneous T-cell lymphoma, B-cell
lymphoma, and hairy cell leukemia, and other cancers;

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

25 (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,

30 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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addition of chloroform (300 nmL), the m xture was washed successively with a
saturated ammoni um chl ori de solution (100 nL) and a saturated aqueous sodi um
15 bi carbonate solution (100 m.), dried over sodiumsulfate, filtered, and
concentrated to provide 4-(2-butyl-I1Hi m'dazo[4 5-c]quinolin-1-yl)-1-

h | but | - ff-whit t d
Sor ut i on of 4 (o srprbel g Re it ol Rg ot o P Padpmoiggind i,
phenyl but an- | - daetefil, drfpagxsmlmaquﬁ@ha mamnwbcwlﬁn Qﬁlﬂbxé&@wea,)prmgoaadded 3-

chl or oper oxybenzoi ¢ aci d g m CPBA, . ap XI mately 77% purity, 2.75 g, 12.3
mol ) porti onwiEEARRstery %&aélorhi“i‘i‘ﬂ't "'b"é\"?‘lgﬂ“s KQF‘P@% "T‘%&&Flf' the reaction

was not conpl %ﬁ%@@ O%Qg&‘ﬂaﬂ?dés-rﬂr&mﬁ%l ﬁﬁ'&hg' Rélﬂﬁlas %E'lﬂﬂﬂevaeéna lCPBA (1.0

g) was added. Af stirring for Omnu e mxture was uted with
chl or of orn$ 25 (M98 VﬁtqnesmwﬂsMm&@&rwmbmmtmowmamdﬁm kkE, fgueous sodi um

bi car bonat e S(% g&ﬂn%& g;wﬁ(h }cg' %ISWG chofé?a élla%?e typlqolddﬂépaﬂtls er sodium

sulfate, filteré CoRCERT provr
4- (2- but yl - 5- oxiepknitis B, hegadﬁid[ﬂﬂﬁcnz]awhﬂmbm]; padinfludnAaeolipl biegn- | - one as a

dark oil that was used di r Iy [ e next step.  wthout further
purification. 3JeFa8e %;5'“%’5 el Qi?lg’d‘fgﬁ%’i {ptagys, fip gH”ﬁ%%Fﬁ‘PBhILF ipffyenza
4- (2-butyl - 5- 0%, %c#cﬁl’omkrﬂlgglﬁ&émgraﬁlh‘ibﬁétﬂﬁﬂcb&aﬂ-v%l:ﬂ]esla@aﬁvﬁﬂl@mn | -ore from

the previous step in r onet hane m.) anmoni um hydrOX| de (16
m.) was a&@edp-cmcbtmmxegﬂbmmvwm dsngugefeline Bukegnia, fowBplagns, POt i onwi se

over several f s diluted
with chloroform aﬂ?%@é’ g gt‘:ﬁ%ler]“ %lsl{&% éiﬂ(%ﬁté%gs ﬁétgl%u%‘%?ﬁcar ohat e sol ution
(100 mL). The Iratpeinss, papilionta Wepaydibedevncnt AdzieingaiDisgphase was washed again
wi th a saturated aqueous odi i.carbonate sol uti he agueous
portionrsmwerg tSeﬁww@%ﬁ’r?Esé’gﬂﬁgﬁeﬁﬁ?‘gﬂiwgiﬁmﬁ Wfiﬂ ?agl ;:s
wer e conbi ned, ifliddedd¥%HavingRempionnsbdlifiine 6. eRdMp16,QR dgted (o a
dark yellow solid. The d arl?g yeFI ow solid was slurried in di gl'?hyl gt her and

filtered 49 foromsaltsimaydeamed fon treatingdhosenpprunistici infeetiqns andyinaredpyst al | i zed
f4r ?Eln gm!\l;](cj)l- ?L%&/‘%‘W &4[“@% qﬁquﬁgﬁ&uﬁ%&r §°9 ek 1% trafnf)put an-|-one as
an of f -whi t e f |pafiénts, sadceripatients 2aBHIBPatientsVs (APCl) ni z 387 (M + H)+;
Thus, one or more of the above diseases or types of diseases, for
example, a viral disease or a neoplastic disease may be treated in an animal in
20 need thereof (having the disease) by administering a therapeutically effective
amount of a compound or salt of the invention to the animal.
An amount of a compound or salt effective to induce cytokine
biosynthesis is an amount sufficient (o cause one or more c¢ll types, such as
monocytes, macrophages, dendritic cells and B-cells to produce an amount of
25 one or more cytokines such as, for example, IFN-¢t, TNF-a., IL-1, TL-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
pg/kg to about S mg/kg. The invention also provides a method of treating a viral
30 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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Anal . calcd for C24H26N40: C, 74.58; H, 6.78; N, 14.50. Found: C, 74.45; H,
15 6.77; N, 14.47. Exanple 2

5- (4- Am no- 2-butyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1-yl)pentan-2-one NHZ N N 20
Steps 1- 6 were carried out as descri bed above for the Preparation of
Exanple 1. Step 7: The general nethod described in Step 7 of Exanple | was
used to react ighibi2a bidilihfetttdni i@z nd that Wil deuction in ietor hivkeleghyde (8.5
g, 28.8 mmol) 25 wi t h et hyhnagnesi um brom de (20.6 nli of a 1.4 M solution
in tol uene/ THF, ezlga.rgfeﬁt,%?r)s O(fé'lrﬁlrl@fﬁptéf@, such as viral lesions, v1ral load, rate of virus

5-(2- butyI-IH-| el I an

of f-white soli g%acﬁ‘at er %ﬁ%ﬁlg&?ﬁé ng})a%eﬁlﬂé%xﬂfégﬁaeaggﬁtr&gnﬁ:ﬁ%oﬁﬂﬁ%%eﬁﬁ%

met hanol in di @mogmdhﬁtﬁh%ffm)we B0 s@hapa@enTiil yenscaidingp Hatprelwovn bed in
Step 8 of am ed. t oxi.di ze

5-(2- butylﬁ(H-l gﬁﬁ“ﬁﬁlsg'@: c&egq‘ﬁgff'ﬂosf F'ﬁ'oblémoa'?ﬁ%gE?Iabf"g.sngn%l,(g’ll.4 mol )
with DVSO (1. Sq;regferaal?a&oumolu)g/kgae;albwmwiﬁdﬂmﬁdmﬁafagconipfbuﬁd sigalt), 5 and
triethylamne (3.45 g, 34.1 mml) to provide 5- QZ but | -1 Himdazo[ 4, 5-

c] qui nol i n- 1- y|c}“fsféme ?ntrgﬂtaﬂéoqlasﬁﬁsowl%swaaw &h#wd cagsepEedectiond 10: The
general nethod s of to am nate
5-(2-butyl -1 I—Hﬁ‘l ?@Qg{n{:{h%ﬂ nolrlgﬁél{%%)r/?ogpeﬁL a'glphﬁ"cr’g %?%HWG 95 10
mol ) by react ivary amc@rﬂlngﬁ@&m&mom igtheArtdat mmi)e)ctdddo pc@dosste)fEbC(uz but yl -

oxi do- 1H 4 ui i nz1- t on I d reaction vvlth
p-t ol uenel@l rﬁ@ g’%gg(]r%é’gpfﬂlm%gg&e%gggmzm ﬁ'h%'f\igd’ﬁ%droxi de
solution (10 nL) to provide 5-(4-am no-2-butyl-1Himdazo[4,5-c]quinolin-I-
yl ) pent an-2-one as an off-white solid, np 173-176 C. 15 M5 (APCI) mz 325 (M
+ H'; Anal. calcd for G 9H24N40: C, 70.34; H, 7.46; N, 17.27. Found: C,
70.24; H 7.37; N, 17.25. EXAMPLES

Objects and advantages of this invention are further illustrated by the
15 following examples, but the particular materials and amounts thereof recited in

these examples, as well as other conditions and details, should not be construed to

unduly limit this invention.
Example 1
20 4-(4-Amino-2-butyl-1H-imidazo{4,5-c]quinolin-1-yl)-1-phenylbutan-1-one
N
N
N
Step 1:

To a stirred mixture of 4-chloro-3-nitroquinoline (100.0 g, 479 mmol)
and triethylamine (72.8 g, 719 mmol) in dichloromethane (700 mL) was added
25 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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Exampl e 3 20 4-(4- Ami no- 1H-i m dazo[ 4, 5-c] qui nolin-I-yl)-1-phenyl butan-1|-one
NHZ NNj NO Steps 1-3 were carried out as descri bed above for the
Preparation of Exanple 1. Step 4: 25 A m xture

of 1V4-[ 4- (tert-butyl di met hyl si | anyl oxy) butyl ] qui nol i ne-3, 4- diam ne (101 g,

293 mmol ) and tg 0 e 4 0. Lo ot e (200 nm)
was heated at roéz%:ﬁg@'#ngﬁ W&eﬁéﬁhﬁé&éﬁlgﬁoggﬂﬁgﬁf ?%%e%feﬁﬁo er %‘?E&éduced
pressure to pravhastrdted dndet sidheddyiraskicte, it bythsinédwith eheyprbdiicyislatd by

W thout - Fur ¢ nAHERaR PrgEe s migeqpling o butan 151 (113 p'as gt °F
1-[4- (tert-but wedévwidiay! si | anyl oxy) butyl]-1Hi m dazo[ 4, 5- c]quinoline (46.0
g, 129 mmmol) fromthe previous step and tetrabutylammonium fluoride (142 niL
of a | Msdlution ifAtPRIF) were dissolved in THE (400 nL) and stirred for 1

h , th t . .0 ,t ' 4-

(h | m dazol 4. 5. c] o achics Al aS rRFRp i 4 BB 700 B 511
gftﬁlr 10 CPL onﬂ;ﬁ&gnmﬂst }“andaﬁet_?_j{llam&' e (54D F(ﬂsmmmmmmmpm&b(mg?pwhs i nf )
i chl or onet hane , e, genera escri in Ste 0 a

1 was used to %%?’Z‘SBW?%‘TFE‘P’H&@&;[?MB%ﬁgpﬂéﬁé&?%% _qu5| (20. (r)rp g,
82.9 mmol) W t howdMIRHOAR thettlylaRafe (mg%ws%ﬁb? hn® TRDOMIA (16Bg 0138, 456
mol ), and 15 triethylam ne (126 g, 1. nol) to provide

4- (1H i mi 8@z o[ argol} waigiadded and)the mixtwe syrred ayerghe After the gddiien of | i ght or ange
il aft h : AN |t i ' ) i
O o et Moo dBRBLARROMSCIG 0 €37 Bile) BRI L BUATRIRRNG 10,

(0.10 g, | molthinilayeachmmatograplyf (TLAE ChBroférm @00 miyetasmddedGndibe. 20 Step 7:

The general mtrrﬁgt%rcd\gassﬁgd Euecgeslsir\]fel§tw1e81 3760%];], t%éﬁ ngl;l g. 16 I\y\ﬁfdrgc%%clj'ictagidr eact

solution, a saturated aqueous sodium bicarbonate solution, and brine; dried over

(0]

15 sodium sulfate; filtered; and solvent evaporated to leave a mixture of [4-(tert-
butyldimethylsilanyloxy)butyl](3-nitro-quinolin-4-yl)amine and fert-
butyldimethylsilanol (117 g total, about 65:35 mol:mol) which was used in the
next step without further purification.

Step 3:

20 The mixture of [4-(tert-butyldimethylsilanyloxy)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 105 Pa) hydrogen and shaken on the Parr apparatus for 1.5 hours,
25 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-(terr-
butyldimethylsilanyloxy)butyl]quinoline-3,4-diamine as a dark oil that was used
directly in the next step without further purification.
30 Step 4: .
A solution of N‘-[4-(tert-buty1dimethylsilanyloxy)butyl]quinpline-3 -
diamine (62.9 g, 182 mmol) and trimethyl orthovalerate (45.2 g, 278 mmol) in
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4- (1H i m dazo[ 4, 5-c] qui nol i n-1-yl)butyral dehyde (7.94 g, 33.2 mmol) with
phenyl magnesi um brom de (33.2 nL of a 1 Msolution in THF, 33.2 nmmol) to
provi de 4-(1H i m dazo[ 4, 5-c]quinolin-1-yl)-I-phenylbutan-1-ol (7.2 g) as an
25 off-white solid that was used directly in the next step wi thout further
purification. Step t he general_ nethod described in Step 6 of Exanple

8.
1, 4-(1H ij i dé%lBT%,(%QQ:‘?éLW%*anWdEI tpflyx for grhontpiapd thep cpuespiratedundey, 22 7nmml )
30 oxi di ' 134 100 4D s ' 3.20 g, 25.0
was oxi di zededitddEIVRP t6 él_'oé/gieg!, bl.fé@_ 11[4::??8{' %utylgﬁgét%j\lllf %@&B&#ﬂﬁwﬁ] 9

mol ), and triethyl'amne (6. _

4- (1 Hi mi dazo[ 4/5imidagai4otigninoB gs-ay jojl-that plag nsed idireetly-in themex( ste08 g) as a

i ght yell ow sql.id ter chronatography on silica gel (elution with 10%
met hanol in di (‘:Aﬁ*h(%lrngfi‘lrne?%gﬁ%gicaug{l'ep 9: The general nethod described in Steps
9 and 10 of Exanpl eSkpwas used 5 to am nate

4- (1H i m dazo[ 4, 5-clquinolin-I|-yl)-I-phenyl butan-|-one (4.08 g

by reaction with m %rb(@’.]‘id""ég‘;’)lm‘.t isHTyistlanyloxy, tﬂklé{:x(rgdazoﬁj-
oxi do- | H-i m daz Bné o thoh e Pinds nld TRRE BN B R -]Ié E{ by
reacti on withp-tol t?elrlle_su! fon Iﬂgﬁﬁ%ﬁa&g (2.8{7?% g, 14. ﬂ%@rﬁ;ﬁl @ain \tgdr*:lmni um
hydr oxi de sol utildyl s¢iRfiomin)tetrshydrofwan)evete dissodwed nmtetriehydmo fiean {THFBA6P qui nol i n- |

10 yl)-1-phenyl but an- | - S I te needl es 09:211 C.. NB.(APCl) mz
331 (M + H)+; jand 8‘&?@%% b’ﬁmﬁz\l\@ﬂl%‘f{f&ﬂﬁa@ "?ﬂ%ﬁ‘?“"ﬁﬂ PESSHE: ‘°rH,"°"i‘é"".A96. Found:
g,( 72.60; 1(H,2 b5,r@&;utyﬂlﬂljﬁg@&o[ﬂ.ﬁcﬁmm-@-ylﬂbutmll—I-oll (20.0 g) asalfgrl]lt brownI

-(4- Am no- 2-buty| -1 Himdazo[ 4, 5-cl.qui nolin-1- - 1-phenyl.hexan-1-one NHZ
N NO Step 1:S°1¥€LAA£I§WPPF@QT Bk%ﬁllégbse‘fﬂlémnwél%@/hw ifol i ne (50.0 g,
240 mmol ) and §ZRidrérh&hdng).am ne (36.4 g, 360 mmol) in dichloronmethane (370

m.) was added 6- am no-I|-hexanol (28.1 g, 240 nmol) portionw se over a
ten-ninute period. ¥iep6:

A'solution of dimethy] sulfoxide (DMSQ, 7.88 g, 101 mmol) in
15 dichloromethane (130 mL) was cooled in a dry ice/acetone bath and stirred.

12.9 mmol )

Oxalyl chloride (9.40 g, 74 mmol) was added dropwise, followed by a solution
of 4-(2-butyl-1H-imidazo[4,5-c]quinolin-i-yl)butan-1-ol (20.0 g, 67.3 mmol) in
dichloromethane (320 mL). After five minutes triethylamine (20.42 g, 202
mmol) was added, and the mixture was allowed to warm to room temperature.

20 After the addition of chioroform (500 mL), the mixture was washed successively
with a saturated ammonium chloride solution (200 mL) and a saturated aqueous
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-14-

25 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-
yDbutyraldehyde (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

30 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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m xture was heated at reflux for 35 mnutes, cooled, and diluted with
chloroform (300 nlL). The solution was washed successively with water (200
m.), a saturated aqueous sodi um bi carbonate solution (200 nlL), and brine
(200 mL); 25 dried over sodiumsulfate; filtered; and concentrated to a
bright yellow solid, 6- 83 (3-nitroquinolin-4- Iam no) hexan- | -ol (68.3 @),
that was used BiCRBER3tysqlHiqn{&00 mbxX endshring (quﬂbﬁﬁﬂﬁ‘iﬁ‘{eﬁé‘?d“ﬂmlsiﬂfﬁ%atl on. Step

2: The al cohol I l-ol (10.0
5 o "54% ol { UG EBncknerfed b gkt St 0l cbeae W Rk | O (G o
Exanple 1 wit h(qulmi%r@thaﬁdliﬁ dmlﬂpln)metMJa)mbvidhdMZ—hety( -4483 g, 38.0

mol and triet rqvid 3-ni troqui nol i n-4-
yl am) no) hexanaf™ ’](aéZ@E’E)')chél 2‘“15} ﬁblktpg %ﬂﬁ)]ﬁf‘@ é}ﬁﬁ?rﬁ&& o(rﬁ%ggd di ?ect ly in

the next stepgwhinfyaulid.further purification. 10 Step 3: By the general
met hod described in Step 7 of Exanple 1, 6-(3-
ni t roqui nol i n-4-yl aﬁ’i%@) hexanal (9.9 g, 34.5 mMvl) was reacted with

Drov! do 6 (3. it roqhranrPRor S (st 17 Sk dthibimiine G2 )"0 L bri gt
15 yel | ow sol | (Waamoéq:d mlardmym/@gma}ﬂbﬁthcnmdsﬁmd:a)mﬁ c(mbhde (lofl glRHY et hyl
acetate and oqgweﬁ dé;%aﬁ%})\ggg fg@ov(eglet)ya $0 u%%n of 4-%}(-b F 1BENeT al met hod

descri bed in S

ni troqui niy i n- fmidheufa, ﬂ@]qu:inomhanyi) m%&ﬂdﬁmﬁl-l -6H(43 g,ll,}slnmhr) vvas oxi di zed
20 with DVBO (1,28 g, l'yl, chloride (1. gqg mol ), and

nmo|
triethylam ne dighlgsorgeth @2 (%5 %%I‘ﬁ‘ﬂ?" Vﬁ,nywt%tnemylamme (3 4 345 mm°1)
6- (3-ni troqui nQlak Badkd Ydnd Thdxnlre w@bﬁmeh%@anﬁ fo%sm(t&n@ame ek i@t orange

crystals after recrystallization from ethyl acetate : 25 A mixture
of 6- ( 3- ni t r oqedditer ef-chlopdfam f&ﬁme)pthemyxthmwaSMdesu(:@sszvelygnth@ 25 mol )
and 5% pl ati nu 0 a ) (60 S

hydr ogenat ed org?mélIla gr%};l&sqr%n%l %tﬁé%(c? u%oﬂ]l@ xﬁt)%ﬁggk@%edfa&uegk)ﬁ%dd'\é% Af ter
filtratiors t hr ditgibokite olitidni (Ilm(BmL@,ghad ovdidodimn gelfite, diliefed, ader reduced

pressure,  6- (3-am nogui nol - 47 vl am o) 1- phenyl hexan- | “one (2.09 g) vas
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-
20 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
25 (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.
30 Step 10:
To a vigorously stirred mixture of the 4-(2-butyl-5-oxido-1H-

imidazo[4,5-c]quinolin-1-yl)-1-phenylbutan-1-one from the previous step in
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30 dark yellow oil that was used directly in the next step w thout further
purification. Step 6: 84 A solution of

6- ( 3- am noqui nol i n-4-yl am no) - 1- phenyl hexan-1-one (2.09 g, 6.25 mmol) and
trimethyl orthovalerate (1.52 g, 9.37 mmol) in toluene (50 nlL) was heated
at reflux Unde&licﬁlo@&ﬁ&hﬁeé‘l#nﬁ, aRd dfordul AYidxideRPIMEPRaEMde@ped under
reduced pressure to provide 6-(2- butf/l -1 H-Tmdazo[4,5-c]quinolin-1-yl)-1 5
phenyl hexan- | - é¢faenesulfpaylphlagisied2.34 gk 2 3mmel) portivawisgayenseeeraldningies.| y in t he
next step wt d I L 1.Gat ] . A : \Sihg | et hod
described in S?gsf)églgmgé\ gsltgg%fi & n%@%ﬁ%@@ﬁw%ggﬁ R%e 4nd

6- (2- but yl - | H isatucEriahdgolis sddiun bidarbondte sdiytioh-(pOEmy).hEhalayds eme 10 (2. 19 g,
5.48 mmol )_by.reactipon with m.CPBA (1.35 6.03. |) to provide 6-

(2" but T - & oxi GPPre] T AL RIS Bt e AL P itk SSRUARBIE | - one

foll owed by reggdiiu@bicAttoRRre sOHENESU IYNYhe £fhkeOiis gdetidnt wkee tHen $acR3 Mol ) and
anmoni um hydr oxi de sol ution §9 L o provide 6-(4-am no-2-butyl-| H

t
i m dazo[ 4, 5- c] G¥irasdad with chjorpiormypmk).h gapigsryecre corpbingd, deed evephi te sol i d

after 15 chro j 4 t] i 9 ol in

di chl or onet ha%&19@%3@4%3@&2&@&%oggélnggt@ég tbodn&g]f &%ﬁno& gl)qlrﬂr/?) ﬁ%gﬁ&l C. M5
APCl) niz 415 yelbwsdtdwyasAhatied malietyl Ether 68 FHBOMAO forfn a e @Bwhite 7. 29; N,
3.52. Fogé"ld: C 7.13:;

&

s 14; H, ) 3. 0 =
- (4 niD1 e DY o v et BO Y MR R BN PR MR N N O
Step 1: 25 By twieer dCafedrald-anbhinsl2 dastt HiRihaka4:3t Ruifoltf-1-58amml e 4, a
solution of 6- (3-am noquinolin-4-ylam no)-1-phenyl hexan-lI-one (2.76 g, 8.25
mol ), 85 phenylbutan-1-one as an off-white fluffy solid, mp 178-180 °C.

MS (APCI) m/z 387 (M + H)';

Anal. calcd for C24HasN4O: C, 74.58; H, 6.78; N, 14.50. Found: C, 74.45; H,

15 6.77;, N, 14.47.

+

Example 2
5-(4-Amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)pentan-2-one
NH, o
N N\>_/_/
L N
\(o
20 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)
25 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 gél (elution with

5% methanol in dichloromethane).
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trimethyl orthoformate (1.5 g, 9.9 mml), and pyridi ne hydrochl oride (95 ng,
0.83 mol ) in toluene (26 nL) was heated at reflux under a Dean-Stark trap
for 2 hours, then concentrated under reduced pressure to provide

6- (1H i m dazo[ 4,5- c]quinolin-I-yl)-1-phenyl hexan-1-one as a dark oil that
was used directly in the 5 next step without further purification. Step 2:
The general nethod d€Bé&i i bed in Steps 9 and 10 of Exanple 1 was used to

te 6-(1H d I 2.0 g, 5.8
ol by eacti on Pt eEptpl Shislbda i Sl BIRMPUVORAEERE (2 0 Tuoi 1
10 i m dazol 4, 59&1}1@|5|=(@+b|utyl-|lmkmddzopﬁen}ghﬂnelnah—yl)pmm-tml (.hidegi Iby reaction

wth p- tol( lignesul i or}%bmg“}dg, 1(731 22 oxaIyl (’J:hlm ()1 53 ni }Jm hydr oxi de

sol ution

6- (4-anm no | Hhﬁﬂﬁ’i@&?[aﬁnﬁeﬁ]ﬂ% B@'l'n*ﬂnél)Wﬁoﬂd@ﬁ@ﬂﬁtbﬁl(ﬂﬂnndazé{ﬂg (0.29 g) as
an off-white solid after c romato% ;) on silica gel (elution wth 5%
nmet hanol in di é]‘ill“b\obﬂ'ét)ﬁh’ﬁ@tﬁn Zrie (&Y gasgldatksglidon from 15 di chl or oet hane,

np 163-165 C. .359 (M + H)+; Anal. calcd for C22H22N40: C,
73.72; H, 6.19; N 63 ound: C, 73.66; H, 5.88; N, 15.55. 20 Exanple 6
2- Met hyI | -[3-(2- 'ﬁh&g‘qnleml mithad desorbédain Seepy P apd dpyf Example 1 was used

descr i bed i SEEEEe bt A P aet s lgupinel Jyplnana-one (13 283572 TS

4-chl or o- B}nltﬁﬁﬁm hdton (with -CPB 2167 181716} midolf &r previdy b-(Bbuigl-gi oxol an- 2-
yl ) propyl am ne (SY)Me, 235 nmol r(]e1 a;@gg as d?agcrllﬁgtgd |g Pg? Publ i cati on

WD 01/51486) af¥ 97%%947-&% $relapipli 1@’1)138‘5@'%1%? Sollopyed by Frastiongithane for 15
3 (2 rot hyt F{ Tapesuifonyl cloride (1,46 8 7 64 ool and ammoniym bydgoxide ) o4y
g) as a yell owse;lomm(laﬁlﬂérto pmirdp§t-(é+almmca2-|butyl-ﬂHanu@zDHLﬁ:dqemhhx&ne m xt ure.
yl)pentan-2-one as an off-white solid, mp 173-176 °C.
15 MS (APCI) m/z 325 (M + H);
Anal. calcd for CgH4N4O: C, 70.34; H, 7.46; N, 17.27. Found: C, 70.24; H,

7.37; N, 17.25.
Example 3
20 4-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)-1-phenylbutan-1-one
NH,
NN
LD
N

Steps 1-3 were carried out as described above for the Preparation of
Example 1.
Step 4:
25 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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Step 2: 5 The product fromthe previous step, [3-(2-nethyl-[1, 3]di oxol an- 2-
yl)propyl](3-nitro-quinolin-4-yl)anine (29.5 g, 93.0 nmol ), was stirred with
sodiumdithionite (67.0 g, approximately 85% pure), potassium carbonate
(51.4 g, 372 mol), and ethyl viologen dibromde (0.37 g, 1 mol) in a

m xture of di abdwedprisuzete providena{e(tert- Bﬂt’&ldﬁﬁxethﬂ@ilm)xyro@y)bﬂn@l]hrfm s. The | ayers

were then 10 separated, ,and the or hase was washed successively with a
sat ur at ed aquégﬁ‘i"’zg@gﬁ ﬂﬂ?lﬂ?‘&&ﬁsaﬂgﬁ&%ﬁwﬁ% firegtly Lﬂ/ﬁ’l"é’iﬂx‘(sﬁ@d’v ?h_ bach),
dried over potRpasdrpmifedtiognate, filtered, and concentrated under reduced

pressure to provide
N-[3-(2-methyl -1, 3]S%kPo%ol an- 2- yI) propyl ] quinoline-3,4-diamne (26.0 g) as

dar k | d that ¢ furth 15
SUF?;I CZ?I gn S e"\’a@clijﬁ Qte Jl] Ion o%ﬁl@lﬁg'w&ﬁ'ﬁ%ﬁﬁ &Q&L& o
1, 3] di oxol an- 2- Q]dll)lmlﬂlpﬂq Qg 126Imme}) Bopr-thetpraviouestétandGeteabuflanfmenimh) ,

L) L o7 PO g b5 v i R BRI s e e o

reflux under a Qﬁ%ﬂn‘&t fRF K hblidiheh @éncéntihtdd ihdet8ducedl bfedury todirenidd a9 of f the
distillate and addi fresh toluene to the reaction mxture. The sol ution

was concent r at@§- pl4sSeeigeiaelip}-hbuan1-04(24.0 pes pdighthrewnsdlidafleen up in
di chl oronmg han%hf&réﬁo#}%f}hyo‘ﬂ%ﬁﬁ %els(tU &f%l(%‘fb%rﬁ\étﬁ oF‘mﬁﬁé %@ﬂa&gueous

sodi um bi car bonat e sof utron an over potassium 25
carbonate, filteredStgfd concentrated under reduced pressure to provide 2-

methyl- | -[3-(2-ne | - 3] di oxol ans2-yl) pr | ] -

H i m dazo[ 4, 5- c] qui h[g‘%igﬁ]iergl(ﬂg’]twcéf @gdg%ﬁﬁgogﬁ%@n}mﬁl WRsuseddey directly in
the next step wixidigsd-(fArirhidedo }4B-Iélc1uidoﬁﬁlll-ﬁ)'butaﬁlle&(éo0@8?@&111%@' net hod
described in Steps 9 and 10 o

d
2ot byl -1 - [ 3- (SURE 156 & E20smemoDova c1iog s 5B O 156 maDnaiag of 4, 5-
g] qg'?ngrls 't E§| ffi_rfB ?I%m%i'c(ﬁzmlis Y1) RREV O A (Wi Ridab SR B Hndlin®)- 1O provide
1, 3] di oxol an- 2-y})butypaldghytlé (19.00x)iad @ light-dranigd ad ofter, C&Lromf}tqmpfm erﬂdlda(zbl owed by

o LD 5B bl o gl foroVes Sy B, 2o o
1, 3] di oxol an- 2-with piflapolatetic Heid (0.0 501 thnfol)dh @ wiikited de—]E(ﬁbﬂﬁ)(ﬁd9
water (20 mL).
20 Step 7:

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 mmot) to
provide 4-(1H-imidazo{4,5-c]quinolin-1-yl)-1-phenylbutan-1-ol (7.2 g) as an

25 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

30 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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5 g) as an off-white solid after recrystallization fromtoluene, np 193-195
C WM (APCl) mz 327 (M+ H'; Anal. calcd for C 8H22N402: C, 66.24; H,
6.79; N, 17.17. Found: C, 66.07; H  6.58; N, 16.91. 10 Examples 7, 8, 9,
and 10 were prepared by the general nethod described above for Exanple 6,

wherei n the or tjb@psipBényMutAC ené:(alo@ %d@a ﬂgﬁ%n&e%liﬁﬂemémﬁmgﬂwltut ed for

triethyl orthoacetate in Step ﬁ/nt esi s

2- Bt hyl -1 - [ 3- ( 2nRBicageL(plptio) mthﬂ&)%aw-t@ny ip gichipypmethanc).

1H i m dazo[ 4, 5- c]qugt%g g.n-4-anine NH2 N By utilizing triethyl
p

ort hopropi onate in "3 of Exanple 6, 2-ethyl-1- [3-(2-nmethyl-]
1, 3] di oxol an- 2- yl ) pfheytneral mdthodideserib¢din Ttepk Guand 00 bHExdeangpie hevas 2ékdwas
pr epar ed, 195- 196,

NS nl z,.341 + Hy+: Anal. calcd f
ClOH24NA02  C, tpFnpate 4F(11_H71“E‘ia(fﬁc§ %Llﬂulﬂélm'#dﬁ?( @P@“%Bfaﬁna (4% g;o ﬁr 16. 41.
88 Exanpl e 8 1B $-rhrdolyBY Reaktidn drﬂl?)]l‘ﬁ(EPB&'(ﬁl’JO [\g wmﬁ@% brozrd@r@(g

1H i m dazol[ 4, 5- c] qui nol I n-4-am ne utilrzing tri rret hyl
orthobutyrate |°ﬁ1d8t1é‘blf@d@>?¥°[4§<ﬁ1ﬁwf@h@-1'ﬂl {-Bhe(lwlbuﬁ?@tlhym&fpllowed y

o opar od. . 1871 AP RISRARRNY iSIABETE B (o Pl T o, S
C20H26N402: C, hedroXide sdﬂptu?n @2mly tp fifovRie 4-(I¢€ammb CH-ifarda28(4, Skb]qulﬂolttﬁl- N, 15.74.
Bxanpl e 91(‘?- BUtyY) l-phengvl utan-1 -OneE]Xs wl[nte r1eed1‘1:dI n Q%ql CyI ypropyl]-

MS (APCI) m/z 331 (M + H)";
Anal. caled for CyoH 1gN4O: C, 72.71; H, 5.49; N, 16.96. Found: C, 72.60; H,
5.39; N, 16.98.

15 Example 4

6-(4-Amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)-1-phenylhexan-1-one

\ /7
=z

Step 1:
To a stirred mixture of 4-chloro-3-nitroquinoline (50.0 g, 240 mmol) and
20 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 refiux for 35 minuteé, 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);

25 dried over sodium sulfate; filtered; and concentrated to a bright yellow solid, 6-
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15 1H- i m dazo[4,5-c]Jquinolin-4-amne NHZ N N By utilizing trinmethyl
orthovalerate in Step 3 of Exanple 6, 2-butyl-l-[3

(2-nmet hyl -[ 1, 3] di oxol an-2-yl ) propyl]-1Him dazo[4, 5-c] qui nol i n- 4- am ne was
prepared, np 169-171.5 T. 20 M5 (APCl) m z 369 (M+H) "; Anal. calcd for
C21H28N402. 0. 9 (MHp@oq@nog44ytaminp) exa@ﬂ-olr(|68 18), that wEpused decthom s, H, 7. 69
N, 14.99. 89 X -[3-(2-methyl-[ 1,3

] di oxol an- 2- yF;ﬁ%’?%p I“f’gm t&'tﬂgr%m {%;15 clquinolin-4-amine NHZ N ~ N O- N
O 5 By utilizing eSkpyacetyl chloride (1.1 equivalents) and triet hyI am ne

I (1.1 equival ents) nstea of trieth ort hoacet at e pyridin
t ol uenesul fonate inT O@qu“ﬁg@ Iqﬂ,\(%é’l ‘Z”qlé‘flﬂ’b‘k%i‘&"?i?&%i %ilmt hyl -

[ 1, 3] di oxo4 an- %Ydﬁﬁﬁﬁcﬂ asakfdizeagﬁaﬁ[généalqﬂéawmkdr{beéu@%ﬁsoms pr epar ed,
np 150-152 C. 10 +; cal cd for CZOH26N403: C,

64.84; H, 7.07 Exmnplpsl mh Mﬁﬁmﬂ* 05cg 563 n@aol) Hxalchmndem 833, 380 Exanple 11 15
O N oncent it A0 eBbARER: Oy Bplotae GERMRRASaANE, T SN2
met hyl - [ 1, 3] di @rmiim)hékaylhl)(pﬂcg)yt d bright Iyeiicﬂamﬁifthdimk qwdnﬁﬂecﬂylﬁ-tm ne ( 1.0 g,
next step without further purification. '
10 'Step 3:
By the general method described in Step 7 of Example 1, 6-(3-

nitroquinolin-4-ylamino)hexanal (9.9 g, 34.5 mmol) was reacted with
phenylmagnesium bromide (36.2 mL of a 1 M solution in THF, 36.2 mmol) to
provide 6-(3-nitroquinolin-4-ylamino)-1-phenylhexan-1-ol (4.4 g) as a bright
15 yellow solid after chromatography on silica gel (elution with ethyl acetate and
hexane, 1:1, volume:volume).
Step 4:
By the general method described in Step 6 of Example 1, 6-(3-
nitrogquinolin-4-ylamino)- 1-phenylhexan-1-0l (4.0 g, 11 mmol) was oxidized
20 with DMSO (1.28 g, 16.4 mmol), oxalyl chloride (1.53 g, 12.0 mmol}, and
triethylamine (3.32 g, 32.8 mmol) to provide 6-(3-nitroquinolin-4-ylamino)-1-
phenylhexan-1-one (2.27 g) as light orange crystals after recrystallization from

ethyl acetate.
Step5: *
25 A mixture of 6-(3-nitroquinolin-4-ylamino)-1-phenythexan-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

30 dark yellow oil that was used directly in the next step without further
pur_iﬁcation.

Step 6:

84



2.7 mol ), and the mxture stirred for a few mnutes until everything was in
20 solution. Water (5 nL) was then added and the solution stirred for one
hour at roomtenperature. After the addition of dichloronmethane (75 nL) and
water (25 nl), the solution was made basic by the slow addition of

pot assi um car bonat e The | a organic

| ayer was washed wi ﬁ]&i%%&?ﬁf(% aﬁ‘sﬁ%ém@mm ‘86‘?{’3 8“%@%3t| gn (25
m), dried overg QQS%ﬁdl)Jiﬂdtﬂﬁleﬂ%fmﬁl@ratefm'SQ%rﬁwnM)ﬁqm@ﬁg(ﬁﬁlt ed under

reduced pressure to provid

ani no- 2- et hyl mﬂ\v%f&a%meéw}l@m aBramStadyrap ferind bewrs thepeconegptratod- 196 C.
MS (APCl) | 66.20; H,
6. 523 N, )19 éo 5&%’ G%Q"Ie“gmgpﬁm'%:f @ gl’gyf 1%%%%’3@@5 Q@%ﬂﬁq"l 13, 14

were prepa¥ed lwen)ﬂllmxgmm@mam I@g)msd dddksred bib it wabied dfreutlyEn dheplest 11 by

aci d-catal yzed dr propr| ate ketal. 10 Exanple 12
5-(4- Ani no- 2- et® Mﬁ% 5 ]qU|noI|n1yI)pentan20ne H N N O

2-Ethyl-1 -[3-(2- netstepm[anagS] di oon an-2-yl ) propyl ] -1H-i m dazo[ 4, 5-
c] quinolin-4-anmne was hydrolyzed to_ 5-(4-am no-2-ethyl-IHin dazo[4,5- 15

c] qui nol i n-1 -yl ) pentlapesics methed degrsibodym Steps Gnd Apef Fxanple 1 wasgsed( Mt ;

B a0 SRSl Ot B A S om0 061

[ 4, 5-c] quilt®ol i (219 g 5.4$%miveod) t-reavtion M nNCPRA (1-3p3 6.23 kendlyto-grovide 6-
L 1 omol am 244, B8 SR A BB S GO St B - o e vas
followed by reaction with p-toluenesulfonyl chloride (1.15 g, 6.03 mmol} and
ammonium hydroxide solution (9 mL) to provide 6-(4-amino-2-butyl-1H-
imidazo{4,5-c]quinolin-1-yl)-1-phenylhexan-1-one (0.50 g) as a white solid after
13 chromatography on silica gel (elution with 10% methanol in dichloromethane)
and recrystallization from ethanol, mp 149-151 °C.
MS (APCI) m/z 415 M + H);
Anal. caled for Cz6H3oN4O: C, 75.33; H, 7.29; N, 13.52. Found: C, 75.14; H,
7.13; N, 13.48.

20
Example 5
6-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)-1-phenylhexan-1-one
NH,
NN
LD
N
o
Step 1.
25 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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c] quinolin-1-yl)pentan-2-one, np 176-177 C. M5 (APCl) mz = 311 (M+H)';

Anal . calcd for C18H22N40.0.0125 CH2C12: C, 69.46; H, 7.13; N, 17.99. Found
C, 69.12; H 7.15; N, 17.71. 10 Exanple 14

5- (4- Am no- 2- et hoxynet hyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1-yl ) pentan-2-one NHZ N
O- N 2-Et hoxyrtémht)bbfl-drthO[CBm(a& (hétgh§B-nimd}), @dpmdjnehvdzoo}xlcﬁdcé?ﬁymk, 1H 15

i m dazo[ 4, 5- c] nol | 5-( 4z am oxynmnet hyl -
1H i m dazol 4, 5%3 Ul n m to‘? a5 %668);}‘5%&?“8%5&3%}( li“/d?( i?ﬁa“rgpaﬂbis“ 1) mz 327
(M+ H)*; Anal 21mfsgd1eﬁ wnceﬂﬁr&&meﬁed@,ed Pfesste tohhmﬁda&(lmgmiuzzow,s- Found: C,

6605H 6.94: N, .16.8 92 Exanp . . .
7- (4- Ani no- 2- pr%wolm Ylil&if@[lhexsné]% %63% ofl thaf g ussd siredtlygindhe Nz N N

O Step 1: & Et gkt tHAQE ARtheahSifiedthochl ori de was prepared from
6- am nocaproi ¢ aci t hi onyl chloride, and ethanol by the general nethod of

C. Tenple, Jr. R DStepi:|iott, and J.A Mont gorery, J. Med. Chem, 1988, 31,

697-700. The genera C{.l ' { I used to
react 4-chloro-3 ni {Tpog&% %ﬁe@%&i@%{n@%@mﬁ I?Ofgx’ﬁnﬁ wa%“ﬁ?caproate
hydr ochl ori de (td@mshatg, 6-(1mlrﬂdﬁomb)qumbﬁn-tlryil)gl Pldngihiekan-(-ofe @.Wg, S0 nmol ) in
di chl or onet hane f05 15 hours to

6- (3- ni t r oqui ndMPAY BY JRacHATINEY 1(199‘?6(#%1 gyolido grovide OrGepxider 14, Step 2:

10 imidazo[4,5-c]quinolin-1-yl)-1-phenylhexan-1-one followed by reaction with p-
toluenesulfonyl chloride (1.22 g, 6.41 mmol) and ammonium hydroxide solution
(10 mL) to provide 6-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)-1-phenylhexan-
1-one (0.29 g) as an off-white solid after chromatography on silica gel (elution
with 5% methanol in dichloromethane) and recrystallization from

15 dichioroethane, mp 163-165 °C.

MS (APCI) m/z 359 (M + H)";
Anal. caled for C2;H22N4O: C, 73.72; H, 6.19; N, 15.63. Found: C, 73.66; H,
5.88; N, 15.55.

20 Example 6

2-Methyl-1-[3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-

1H-imidazo[4,5-c]quinolin-4-amine
NH,
NN,
&L,@—
o™y
O
Step 1:

25 The general method described in Step 1 of Example 1 was used to react
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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A Parr hydrogenation vessel was charged with ethyl 6-(3-nitroquinolin-4- 15
yl am no) hexanoate (14.4 g, 43.2 mmol), 10% pal |l adi um on carbon catalyst (1.0
g), and ethanol (250 nl); placed on a Parr shaker; and the system
pressurized to oo 5. | s ol i:ng..for 15 hours,
the reaction m%ﬁgsrtg%ﬂ\)/\‘/g% [éi(?tnéeﬁ@é Tﬁ%]rd%gﬁgﬁﬂ?"f@*fﬁ@?@d@‘? 4a)md
concentrat ed undiEmine@ddeg) as pyebsusodidtafterrecystaldzaionftom a toluene/hexane

6- ( 3- am noqui nol i n-4-yl am no) hexanoate as a dark oil 20 (9.8 g) that was
used directly iW¥H& next step without further purification. This step was
repeated several tirgep2.0 provide material for the subsequent step. Step 3:
A solution _of ethyl 6-(3-am noquinolin-4-ylam no)hexanoate (34.3 g, 114
mol ), trifethyl or tHePERdpesirem thepreyigps stepy 3ridongthyld hdldigxalan-#ri unp- 25

t ol uenesul f onat shhe i Lakoih s ) d at reflux
under a Dean- St)g)rﬁkégﬁlé%n%‘t%r&%ﬂgr%tf)r‘%l?éﬁggﬂzggggg?'la?lxgg%i“rﬁgﬁgno ?mt?he
distillate and sc@Bnandithiengtef(6B6 B, approxenaecly 85Vdmure)cpatassiom earbanateds1.4he

sol ution was con trated er. .reduced re, and .the residue was taken
up in dichlor on%?ﬁgﬁgn?lﬁgﬁd &Eﬁ)v,ml%eg & °’§'8%§@§Z#v%1"§}1°3§’f‘ﬁ“é‘x§'5%€¢]at ed
aqueous sodi um ditldafobeitaheariiolittd (976 mARdch)dbrels Hobf0 THE 18@&RYere tieched over

pot assi um _carbonate, filtered, and 5 concen{rated under reduced pressure to

provi de etlﬁ_yl eseparatsd g thg qqgaﬂi?ﬁlﬂéez‘ﬁf%‘{vﬁhé‘} ﬂlﬁF‘?’fEfl"PIM-"ﬂmﬁ SHEststhoat e (36.0 g)
as a dark oil thaboasditaicartini@GbhMord g}daxgzlﬁeﬂlﬁﬁ mEleBEh)WiridaQky fur t her

purification. Step 4: To a solution of
6- ( 2- pr opyl - | H-patasgismotarhopate] fajtereso kndrconcentratet uhder aedvaedpresnredog, 110 mmol )

in ethanol (100 ni. Ut i i.de. 73 g, 143
mol ) in water Qr%%]e Wrrﬁ?"@%t%%y ﬁ@fs'ﬁ rﬁ%«ﬂ%ﬁ%&);p&%ﬁﬁ]qﬁ@ﬁ%%e?é@ﬁ%ﬁgégerhqgg ht, the
vol atil es were gewadark sotid drat weduseé dirgotly3is the@extistep withoat fisthert aken up in

wat er (20Q _nL), t]}if; sol ution washed with dichloronethane (3 x 75 nL) and
then aci dilfi ed RWHEARM: pH 6. The aqueous nixture was 15 extracted with

di chl oromet hane (3 xgigp3l), and then the conbined organic fractions were
dried over magnesiumsulfate, filtered, and concentrated under reduced

pressure to provide &sglgtign oI H31(Hmethyirhlz ddipxslas2eyliprepyil Juinolige-3 frexanoi c
210 (350 9), e oD, o ikt |1 L5 Bhaplp W hout
pyridinium p- toluenesulfonate (0.18 g, 0.71 mmol) in toluene (250 mL) was
20 heated at reflux under a bean-Stark trap for 2 hours, periodically draining off the
distillate and adding fresh toluene to the reaction mixture. The solution was
concentrated under reduced 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
25 carbonate, filtered, and concentrated under reduced pressure to provide 2-
methyl-1-[3-(2-methyl-[1,3]dioxolan-2-yl)propyl]- 1 H-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:
30 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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To a solution of 6-(2-propyl-IHimdazo(4,5-c]quinolin-1-yl)hexanoic acid
(31.0 g, 95.3 mml) in dichloronethane (200 nmL.) in an ice bath was added
oxalyl chloride (21.9 g, 172 mmol ) dropwi se over a 30 m nute period. The
reaction mxture was then stirred for one hour at roomtenperature then 25

concentrated under .r. ed pr e, .and di chl oronet hapne (40 ) and N, G
di met hyt hydroxﬁegtm]f\ggﬁgﬁ%@ﬂﬁg?f‘%‘@‘okafg{'%gafc’ﬂ@é’%’r‘éﬂ'Tﬂﬂié'iqﬂi‘z‘gé ed to the
resi due fol | oweghuinlihé &8PV SQciHit piolehedul fopiithlcide (R24 8878 9, 380
mmol ). After stirring at roomtenperature overnight, the reaction mxture

. / gnt,
was washed sudBel} Qwivm hydroxtdg selen (40 ad.) & rrevidaArmstedribBnat e
sol ution and brhRew3r{ 3 o B A e [ A0 SR te,
filtered, and éonceh%ﬁét]gg)xl%?ﬁﬁ%pﬂcgg prg%ifjrggﬁ 0 6@%?@1@9%
N- et hoxy- N metghyd antof{-2hite eqid aflet-tecrystdRizatjoh, flom duenp gup 123-196-9C.yl ) hexanani de
(28.0 g) as a k oll that was used directly in the next step w thout
further purifi g@é f%‘?fl.:ll)gt/ze?thMTél)é sol uti on
of N- met hoxy- N- r}ﬁfamme&fdr%,ngmd : CHbd. 20, 82896 517,97, Found: C, 66.07; H
c]quinolin-| -ylrg hexanam de (22. d g, 59.7 mml) in chloroform (20 nL) and
THE (200 mL) i®-58aNi te%bat h was added dropwi se a sol ution of
met hyl magnesi um brom de (40 nL of a 3 Msolution in diethyl ether, 120 .
nmol ). After 1 hour another charge of nethyl nagnesi um brom de (40 nL of a
3, Msoluti®on i n di eErythples Red; 9, dhdQ 0rwend Prepursd nctie dencirdl enetladclesopibedri xt ur e

stirred 10 at rpomtepperature faor 1 re hour, the enched by the
addition of a f'g%e ébﬁ%ﬂ"ﬂ’gﬁg’dﬂ’%%‘?’ap’&’ﬁgﬁs%oﬁﬁl‘gl&?%&}{&%ﬁwﬂﬁQPWThe m xture
was concent rat Gghs shififtited BHMRRN] HrilRasHAt®in $tF3 bEHE difhdsaken up in

di chl oronet hane (200 nlL), and "the sol ution washed successively with a

sat urat ed aqueous sodi um bi carbonate solution and brine (100 L each),
dried over potassium carbonate, and fEJ( 'lgg. 15 The sol ution was
concentrat ed under reduced pressure an nr omat ogr aphed on silica gel

(1|e_il_ uti gn \M[;EthB%i et halnpﬂ-E;hyl-dL[ﬁ#(ﬂmmhyé{h&]d@)czlgn-gqsylmpjé]-7- ( 2I pr (r)]pyl - ;
I maazo[ 4, 5-c]Jquinolin-1-y epf an-2-one (. as an ol l that was use
directly in the next step w t%ﬁﬁ%%ﬁ?&qw’inﬁ'@&g%on. Step 7: 20 The

general nethod described in Steps 9 andH]10 of Exanple | was used to am nate
7-(2-propyl -1 Himdazo[ 4, 5-c] qui nol i n-Ji-yI thept an-2-one (5.0 g, 15.5 nmol)
by reaction with m CPBA (8.0 g) to prﬂov‘l‘~ e\y;(,é-om do- 2- pr opyl -
ZaY
5 Y
O

By utilizing triethyl orthopropionate in Step 3 of Example 6, 2-ethyl-1-
[3-(2-methyl-[1,3]dioxolan-2-yl)propyl}-1 H-imidazo[4,5-c]quinolin-4-amine
20 was prepared, mp 195-196.5 °C.
MS (APCI) m/z 341 M + H)";
Anal, calcd for CigH24N40s: C, 67.04; H, 7.11; N, 16.46. Found C, 66.77; H,
7.20; N, 16.41.
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| Hi m dazo[ 4, 5-c] qui nolin-I-yl)heptan-2-one foll owed by reaction wthp-

t ol uenesul fonyl chloride (4.42 g, 23.2 mmol) and anmoni um hydr oxi de sol uti on
25 (50 nL) to provide 7-(4-am no-2-propyl-IHimdazo[4,5-c]quinolin-I-

yl') heptan-2-one) as an off-white solid after recrystallization froma

m xture of acetonitrile, ethyl acetate, and hexane, np 161-163 C. M5 (APCl)
mz = 339 (MtH)+; Anal. calcd for C20H26N40: C, 70.98; H, 7.74; N, 16.55.
Found C, 70.62; H, 30 7.91; N, 16. 37gy3miExanple 16 12-(4- Am no-2-propyl -1
H i m dazo[ 4, 5-c]quinolin-1 -yl)-1-phenyl dodecan-I -one hydrochloride NH2 N
Nom N O 5 Step 1: Et HylB-2:Methyliodddedancyprhydl-3omot+ de was prepared
from 12- am nododecanoi c acidE{thhpQﬁ%Sgithyg_t and et hanol by the general
nmet hod of C. Tenple, Jr., Rd BN chcfl‘ll1 .arﬁ%?ltgonery, J. Med. Chem,
1988, 31, 697- 700. The general nethmd, described in Step 1 of Exanple 15 was
used to react 4 10 chl oro-3-nitroquiRgl e .59, 74.4 mol ), ethyl

12- am nododecanoat e hydrochlorideﬂ(z - ON 89.3 mol ), and triethylam ne
(18.8 g, 186 mml) in dichloroneittapé~ior 15 hours to provide ethyl

12- (3-nitroqui nolin-4- ylam no)dog fnoa ( 0 g) as a yellow solid that
was used directly in the next steywthou urA her purification. 15 Step 2:

The general nmethod described in Step 2 of Ex npl e 15 was used ;L0 reduce
et hyl 12-(3-nitroquinolin-4-yl am no)dodecanoate (30.0 g, 77.0 mmol) to

provi de et hyl 12-(BBﬁy'tiPﬂggEg%mﬁbﬁhggmtg@%gﬁgggpﬂgﬁé@eSS?_PQQQ) as a solid

that was used direct next step wt furt frcation. 20
Step 3: The gemetyl-[ hdldivadlad@sdiprémd]-3-propyleld/-Bnidbzof4 Smpduinalin-4vemingsed t o
cyclize ethyl JWZaS ?@%@&,%@%ﬂ%é Jb-_4-y| am no) dodecanoate (30.4 g, 78.8 nmol)
MS (APCI) m/z = 355 (M+H)";
10 Anal. calcd for Co0H6N4O9: C, 67.77; H, 7.39; N, 15.81. Found C, 67.55; H,

7.45; N, 15.74.

Example 9
2-Butyl-1-{3-(2-methyl-[ 1,3]dioxolan-2-yl)propyl]-

15 1 H-imidazo[4,5-¢]quinolin-4-amine

NH,
N >_/——/

YT
Z N
0
O
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.
20 MS (APCI) m/z = 369 (M+H)";
Anal. caled for Co;HzsN40,240.9 H,0: C, 68.17; H, 7.67; N, 15.14. Found C,
67.84; H, 7.69; N, 14.99.
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by reaction with trinmethyl orthobutyrate (13.4 g, 90.6 mmol) to provide
ethyl 12- (2-propyl-IHimdazo[4,5-c]quinolin-I-yl)dodecanoate (32.1 g) as a
solid that 25 was used directly in the next step wi thout further
purification. 96 Steps 4 and 5: The eneral rret hod described in Step 4 of
Exanpl e 15 was used to provide Xamplie 1

12-(2-propyl -1 Himda U i) ) i (33.6 g) which
was converted to Nm?%@%ﬁphw ”“"?’EM‘)‘ ﬂ%f&%ﬂg y?%p@ﬂ 4,5 5

c] qui nol i n-1-yl ) dodecanani de (f38n@azpf4, 530](10111'@119@1‘!9111&9 met hod described in
Step 5 of Exanple 15. Step 6: The ggperal method described in Step 6 of
Exanpl e 15 was used to react N net hoxy- N-met_){/l-lz (2-propyl -1 Himdazo
[4,5-c]quinolin-1 10 yl)dodecanam t€ 6. g 13.3 mml ) with phenyl nagnesi um
bromi de (26.5 mml, 26.5 nL of a A MlsqFution in THF) to provide

1- phenyl -12-(2-propyl -1 H im dazo - ui noli n-1-yl)dodecan-1-one (6.0 g).
Step 7. The general nethod described in Sty and 10 of Exanple 1 was used

15 to am nate o]

1- phenyl - 12- (2- propyl - | H-i m'dazo[4 5-c] qui nol ¥ n- 1- yI)dodecan | - one (6.0 g,
12.8 mml )_by. react|.0 CPBA 8 to.provide 12-(

oxi do- 2- pr§ppyl -l H h’V P&e O’&V]a&ﬂy]rfgiqnﬁe%) W‘}“l‘j,al?iﬁ@ﬁ}}‘lim 0% _ one

fol I owed by refepﬁwnvmﬂti) 1ﬁtéaalop&{eﬁ®mbxfuwétateaﬁ@;smlﬁﬁp65 g, 19.2 mmol) and

ammoni um hydr oxi de sol ution (40 product” was di Ssolved a m xture of

20 et hanol and telienesnifonate frebtep énﬁE&ﬂIEldﬂ éxz-dhomnqdwfldgéa -ragtiydr i de (1
equi val ent of ] ) A recipitate
formed, and thil 3131[(19(\?%?2}1&66%16%@@5&{; éc re(rl‘l%lce pressﬂregéeél)'he resul ting

solid was recmysts@-1522€d from a mxture of isopropanol and hexane to

provi de 12-(4- im-dazo[ 4, 5-c] qui nolin-1-yl)-1-phenyl do
- phenyl do %H&%@F’@r% noff-white solid, np 195-196 C. M8 (APCl)
Mz = 485 (M*H)mal éﬂ@dfor@dHiQ\hmf CWP{N#@?JNZB IUCF&nJeI?CFmsﬁ 70.05; H,
7.87; N, 10.52. Found C, H~ 7.70] N’ '10.46. 97 Exanple 17
7.13; N, 15.01.
Example 11
15 5-(4-Amino-2-methyl- 1 H-imidazo[4,5-c]quinolin-1-yl)pentan-2-one
NH,
N~ Q
P N}—

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
20 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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1- (4- Am no- 2- propyl -1 H i m dazo[ 4, 5-c] qui nol i n-1-yl ) - 6- met hyl hept an- 4- one

NHZ N N Step 1. 5 The general nethod described in Step 1 of Exanple 15 was
used to react 4-chloro-3-nitroquinoline (49.6 g, 238 muol), ethyl |

4- am nobutyrate _ hydrochloride (43.8 g, 262 mmuol ), and triethylamne (36.1
g, 357 mmol) iﬁarb‘mat?ﬂﬁB?rs%épﬁawemtﬂted%@dwa#@e@ OTEBTIER {OEO E (4

4- (3-ni troqui n@liR-A= ATz Y- (B3 8 _AVEe Sekbd that was
used directly iglhlntla hémg%ﬁk?ﬁé{ﬁ@%%éﬁ%ﬁﬁ%oﬁ% lfﬂl?f%eﬁg‘rﬁ zg?ﬁéi’ #Fggglqgﬁé& ep 2: The
general net hodMfe@P(Tped 283 (Bt€H)2 of Exanple 6 was used to reduce ethyl

4- (3-nitroqui nglin-4-yl am t . ) I o_provi de et hyl
4- ( 3- am noqui ngpﬂhgajq%éﬁ6%#@9’5%@&'@%30%?’ éég’mpb l%ﬂufl&)'t(?rat was used
15 directlsy ines.b® med2; st ep3s t hout further purification. Step 3: The
general nethod described in Step 3 of Exanple 15 was used to «cyclize ethyl
4- (3-am noqui nol i n-4-yl am no) butyrate (18.0 g, 65.9 nmmol) by reaction with
trimethyl orthobuty ) B]E*)ng i ad:(2 20

propyl -1 Hi m dazo| 41,25- ‘lésll}?hg?’?ﬁ-“{c?%) ut ygryat%lgg?{le%ﬁﬁgsogysawgbg%l id after

chr omat ogr aphy atmve o1 Exampleel 1 tysicid-¢atahyznd hipdrebsimef thamppropmateikatsll or onet hane) .
. Step 4: A solution of trimethylalum numin toluene (80 nL of a 2 M sol ution,
160 mmol ) was added dropwi se to a . stirred suspension of N, O 25 p

di et hyl hpodr oxyl am ne hydr ochl ori de Exbmfled2 160 mmol ) in dichl oronet hane
(150 nL) at OC. After 15 m nutes, the reaction f|lask was renoved from bath
and the sol ution stif-8mingg-ethyl-hirimidezol45-clgunelinalryBpentarrionerhe | ask was
then 98 cooled in ice bath, and a sp,;h.uéjti on of ethyl

4- (2-propyl -1 Himdazo[ 4,5- c]quinoliln-1-yl)butyrate (34.7 g, 107 mol) in
di chl oronet hane (100 nlL) was added\g rapi o dropwi se. After 15 m nutes, the
ice bath was renoved and the sol o hgated at reflux to cause

consi derabl e gas evol ution. After a5 10 % solution of
flas add bow y, followed

hydrochloric acid in water (15 niL)
2-Ethyl-1-[3-(2-methyi-[1,3]dioxolan-2-yl)propyl])-1 H-imidazo[4,5-
¢]quinolin-4-amine was hydrolyzed to 5-(4-amino-2-ethyl-1H-imidazo[4,5-
15 c]quinolin-1-yl)pentan-2-one, mp 206-208 °C.
MS (APCI) m/z = 297 (M+H)";
Anal. caled for Ci7H29N;0: C, 68.90; H, 6.80; N, 18.9. Found C, 68.66; H, 6.84;
N, 18.62.
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by a saturated solution of sodium bicarbonate in water (50 nL). The | ayers
were separated, and the aqueous m xture was extracted w th dichl oronet hane
(2 x 50 nlL). The conbi ned organic solutions were washed successively with a
5% sol ution of sodium hydroxide in water (2 x 50 nL) and a saturated
solution of 10 sodi um bi carbonate in_water %Ix 50 nL), dried over potassium
carbonate, filtered, and concent r at E8%0M8eF reduced pressure to provide
N-met hoxy- N- - met hyls:4:ArdmBr20fryhyil iid- hﬁm%{wi Fémghﬂmmlem&\i sonk) but yr ami de
(35.9 g) as a dark 0|I that was used directly in tHe next step w thout
further purification. Step 5: 15 ToM:stirred sol ution

of N- met hoxy- N-net hyl - 4{ 2- propyl - | H é>z_(d)_l[/flr—éi-c] qui nol i n-1-yl ) butyram de
(4.80 g, 14.1 nmol) in THE (100 m_)l [ y icelisopropanol bath was added
(28 mL of a 2 Msolution in

a solution of isobutyl magnesium

di ethyl ether, 56 nmol) over a pe everal mnutes. Wen addition was
conplete, the reaction flask was renoved 20 mthe cold bath and the

m xture stirred for 4 hours at roomtenperatuke. A 10% sol uti on of
hydrochloric acid in water (3 nL) was added slowy, followed by a saturated

sol ution of sodium b[xézrhinrlarl fl,3]diowelte2- W)iaﬁapyﬂ)z-pmplyl-m irhidazof4ye hane (100

i L or o han@sbipo-Fahns veslydialized b Fof Helioor BRI AP EBERS. over

pot assi um car bgﬂa{ng]mmﬂjp@ﬁtgdg og@qnﬁp-mpntvcat ed under reduced pressure.
After chromatog@s hy on silica (elution with 5% et hanol in

di chl or onet han K} my = BLY MESpy| - | H i mi dazo[ 4, 5- ¢] qui noI i n-1-yl)hept an-
4-one (2.40 Q) S e hod
described in Steps agmaf%tie 8122%?0%20&%%&%7\/\;&%%%3{% gfnﬁlﬁg FJTBE

6- met hyl - | - ( 2- Gy 6pi2;-H,Ai5pNd &z d1.4, 5 c] C]UI nol i n-1-yl)heptan-4-one (2.40 g,
7.10 n’m)ll)0 by reaction with mCPBA (3.9 g) to provide 6-nethyl-1-(5- 99 p

...... ---..d--. .-- tee.
OXI do- 2- pr opyI IH m dazo[4 5-c] qU| nglxmﬂplé-ml ) hept an 4- one fol | oned by
reaction withp-tol uenesul fonyl chloride and anmoni um

hydr oxi de sol ut i ént mn%@)eﬂwemaﬁwlr%@dem[%cﬂmv@hprloplgnentaprz PRedazo[ 4, 5-

clquinolin- 1-yl)-6- rrethyl hept an- 4- opg, as tan crystals after
recrystallization from 5 aqueous ne harglol : orgy136 138 C.

N Ly~

Z N

e

2-Ethoxymethyl-1-{3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-1H-
15 imidazo[4,5-c]quinolin-4-amine was hydrolyzed to 5-(4-amino-2-ethoxymethyl-
1 H-imidazo[4,5-c]quinolin-1-yl)pentan-2-one, mp 173-175 °C.
MS (APCI) m/z 327 (M +H)";
Anal. caled for CigHaN4Oa: C, 66.24; H, 6.79; N, 17.17. Found: C, 66.05; H,
6.94; N, 16.89.
20
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M5 (APCI) mz 353 (M+ H)+; Anal. calcd for C21H2sN40: C, 71.56; H, 8.01; N,
15.90. Found: C, 71.33; H 8.09; N, 15.69. | 10 Exanple 18

1- (4- Am no- 2- propyl -1 Him dazo[ 4, 5-c] qui nol i n-1-yl )decan-4-one NHZ N N
Steps | through 4: The general nethod described in Steps 1 through 4 of
Exanple 17 was 15 used to prepare

N- et hoxy- N- net hyl - 4- ( 2- propyl - | H i mExa®pled55- c¢] qui nol i n-1- y1) but yrami de.

Step 5: The gener aly QEARGR. ARG PP mlddaobh SRIqtilin AR Rnb oS used to

N- net hoxy- N-met hyl - 4- (2- propy! - I Hi nmN#fazo[ 4, 5- c] qui nol i n-1-yl ) butyram de 20
(6.10 g, 17.9 nml) w th n-hexyl ma i br de (13.5 nL of a 2 Msolution
in diethyl ether, 27 mml) to provi - (\2propyl -1 Himdazo[ 4, 5-
c]quinolin-l-yl)decan-4-one (6.10 SR yellow oil that was used directly
in the next step without further ification. Step 6: 25 The general

nmet hod described in Steps 9 and 10 le 1 was used to amnate
1-(2-propyl -1 Himdazo[ 4, 5-c] qui nol i n-1-yl ecan-4-one (6.10 g, 17.2 mmol)
by reaction with m CPBA (8.50 g) to provide[l-(y-o0xido-2-propyl -

| Hi m dazo[ 4, 5- c] qui nol i n-1-yl )decan-4-one f owed by reaction withp 100
tolueﬂfsulfonyl chloride (4.90 g, 25.8 mml ) &and anmmoni um hydr oxi de sol ution
(100 ) to provide_l-(4-am no-2-propyl-IHimdazo[4, 5-c]quinolin-I-

yl ) decan- 4-one) as ﬁqwﬁrte solid after recrystallization from aqueous

et hanol . 5 mp 111 15y Te-aiiMoafrbREh)dridifori bk Mhebaldh fonf6ainobans  or

C23H32N40: C, 72.59; H, 8.48; . Found; "C, 8. 59 N, 14.63.
Exanmpl e 19 acid, thiony] chloride, and ethanol by the general method of C Temple Ir,R

"Elliott, and J.A. Montgomery, J. Med. Chem., 1988, 31, 697-700. The general

method described in Step 1 of Example 1 was used to react 4-chloro-3-

nitroquinoline (41.7 g, 200 mmol), ethyl 6-aminocaproate hydrochloride (46.9 g,
10 240 mmol) and triethylamine (50.6 g, 500 mmol) in dichloromethane for 15
hours to provide ethyl 6-(3-nitroquinolin-4-ylaminc)hexanoate (60.6 g) as a
yellow solid.
Step 2:
A Parr hydrogenation vessel was charged with ethyl 6-(3-nitroquinolin-4-
15 ylamino)hexanoate (14.4 g, 43.2 mmol), 10% palladium on carbon catalyst (1.0
g), and ethanol (250 mL); placed on a Parr shaker; and the system pressurized to

40 psi (2.7x 105 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
20 (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), trimethy! orthobutyrate (19.5 g, 131 mmol), and pyridinium p-
25 toluenesulfonate (1.0 g, 4.0 mmol) in toluene (250 mL) was heated at reflux

under a Dean-Stark trap for 5 hours, periodically draiming off the distillate and
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10 6-(4- Am no- 2-propyl -1 Him dazo[ 4, 5-c] qui nol i n-1-yl)-N-net hoxy-

N- et hyl hexanamde NHZ ~ N N Hro N O Steps 1 through 5: The nethod
described in Steps 1 through 5 of Exanpl e 15 was used to 15 prepare

N- met hoxy- N- net hyl - 6- (2- propyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1- vyl ) hexanam de.
Step 6: The gerwd'mgﬁmﬁthhnhnd&ahefdaettb:ﬂmix&rep’ﬂm&obnﬁdn%s ocﬁncExtmnqnl el was used

to am nate N-rret ropyl -1 Himdaz 5-C I n-|

yl ) hexanani de (‘ﬁl fX %%S%S dg'é TR BR® Qgé)) to
provi de N-met haxyyy, Naglﬁa fawdcefmeﬁrm gl Qrtdrated @qwoué sodium ﬁa&e&ﬁatés&dtw nol i n-

| -yl ) hexanam de foll owed rm\.{dareact lon with p-tol uenesul fonyl chloride (2.53

g, 13.3 mmmol) aafavaertie mhershddsied geer potastivm garbamisijtered, fp]riow de

6- (4-am no 16

2-propyl -1 Hi m'd gczeg[ﬁtegu% eamdﬁgﬁdpreSfure tgpwlr‘:rlgfng (zl\lPrr(T)g% ]f{hexanam de) as 25
an off-white sohmdixza[f4159¢]qmeo:1nyh—Ma)héxanmlte@ﬁ Ofg)tasmdarkloxdtthatevasfusedt hyl acetate
and hexane, 134-135C. 4 (MtH) +; Anal. calcd for
C21H29N5020. ozé‘”@ﬁ%@éf?e’@"% N%"S‘Hﬁ“ki‘)%%““zf a“‘i‘h 17. Found C, 65.44; H,
7.77, N, 17.88. 5 Ewpd.e 20

4- (4- AmnoZpropyI-IH-lmdazo[4 qui noli n- 2 N- net hoxy-
N- net hyl but yr anmi de N9z slutienpof ﬂhﬂﬁ ( TGP)’I'lﬂ-lmldaZOI 5-¢ qumolzn-l-

10 yl)hexanoate (39.0 g, 110 mmol) in ethanol (100 mL) was added a solution of
sodium hydroxide (5.73 g, 143 mmol) in water (100 mL). After stirring at room
temperature overnight, the volatiles were removed under reduced pressure, the
residue taken up in water (200 mL), the solution washed with dichloromethane
(3 x 75 mL) and then acidified to about pH 6. The aqueous mixture was

15 extracted with dichloromethane (3 x 75 mL), and then the combined organic
fractions were dried over magnesium sulfate, filtered, and concentrated under
reduced pressure to provide 6-(2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)hexanoic acid (31.0 g) as a solid that was used directly in the next step
without further purification.

20 Step 5: .

To a solution of 6-(2-propyl-1H-imidazo{4,5-c]quinolin-1-yl)hexanoic
acid (31.0 g, 95.3 mmol) in dichloromethane (200 mL) in an ice bath was added
oxalyl chloride (21.9 g, 172 mmol) dropwise over a 30 minute period. The
reaction mixture was then stirred for one hour at room temperature then

25 concentrated under reduced pressure, and dichloromethane (400 mL) and N,0-
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

30 (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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Steps | through 4: 10 The method of Steps 1 through 4 of Exanple 17 was used
to prepare N - nethoxy-N nethyl-4-(2-propyl-I|Himdazo[4, 5-c]
quinolin-1-yl)butyram de. Step 5: The general nethod described in Steps 9
and 10 of Exanple | was used to ami nate

(I\I-7rr2t goxg-ll\l-?rremfg(ﬁ/l)mcﬂ f Sro%l -laﬁklézhrgrﬁgazo l(ghg%aqs‘ljagggdﬁ%#a ;&Ile? but yram de
N- nmet hoxy- N- matrjad géb—&ﬁqﬁxmegp@{ﬂe% | Hi m dazo[ 4, 5-c]quinolin-I-
yl)butyram de foll owed by reaction wth p-tol uenesul fonyl chloride (7.20 g,

37.8 mmol) and am$#pn hydroxi de sol ution (200 nL) to provide

4- (4-am no- 2-

propyl -1 Hi m dazo| 4T§ cﬁo 61°ﬂ8fNr{nith%y5N'ﬁle %ﬁé%y“f&yl 11tﬁlhm|1da60[[ Yrami de as 20
white cryssals @%ﬂlﬁfhnﬂaﬂl)h@chﬁdnhdémlmg’lSQUm@ﬂuﬂﬂﬂtﬁoféﬁhMML)arm) 163-165 C.
M5B (APCl) miz 3 +; Anal. calcd for G 9H25N502: C, 64.20; H, 7.09; N,
19. 70. Found: GHB OQ@L)ppanwednthwafgd@ dropyzisemasohysion of 1

12- (4- Ami no- 2- gy, | 184 ian@l

met hyl dodecanam %Wh-‘ gﬁ_é or| 2;[5(4?'}3%]&%3% SB%hhlbHKimtB St ep's ? t hrough 5:
The met hod of Stepd. Aﬁch]r bmghnahexfchﬁganﬁmeth&lﬁlagawmbwmlde @Oepaoka N-

nmet hoxy- N- et hy, I H-| daz 5- nol i n-1 - dodeganam de.
Step 6: The ge#&@“&ﬂﬁ{'ﬁb‘ﬁg%éﬂle }Eﬁﬁ ?"é?)@eg hifaqiyn X@%ﬁﬁg 1 and
Step 10 Foof Exasted Rmberanéfoddekbre ﬁour and then quenched by the addition of a 10%

an nat eN- met hoxy- N-met hyl - 12- (2- propyl - | H-

i mi dazo[ 4, 5- c] ofqiutien pﬁhmrqnhjm@é@a(ﬁw HemL) The gixtge g@s ﬁ?ﬂspl)tr%cgd reaction
th CPBA t | -1 H
i dazof 4. 5. cf Qb sPHuco pREGHL B B R s BNkt 0Bk BT OPY

t ol uenesul fonylthekdlmmndaeashéd @Bcagslvélgw&hmmm)atealrnqummoﬂlmmbﬁmd:mztede sol ution

solution and brine (100 mL éach), dried over potassium carbonate, and filtered.

15 The solution was concentrated under reduced pressure and chromatographed on
silica gel (elution with 3% methanol in dichloromethane) to provide 7-(2-propyl-
1H-imidazo[4,5-c]quinolin-1-yl)heptan-2-one (12.6 g) as an oil that was used
directly in the next step without further purification.

Step 7:

20 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-
1H-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

25 (50 mL) to provide 7-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-
yDheptan-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 C20H26N4O: C, 7098; H, 7.74; N, 16.55. Found C, 70.62; H,

30 7.91; N, 16.37.
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B et i

15 (40 nlL) to provide 2-(4-am no-2-propyl-IHimdazo[4,5-c]quinolin-lI-yl)-N

nmet hoxy- N- met hyl dodecanam de hydrochl oride as an off-white solid after

recrystallizationof the hydrochloride salt fromisopropanol, np 156-158 C.

M5 (APCI) mz = 468 (MtH)'; Anal. calcd for C27H4A1N502. 1.20 HCI: C, 63.41;

H 8.31; N 13.69. Found C, 20 63.44iy.Hp1e8624; N 13.74. 103 Exanple 22

1-[2,2-Dinethyl -3-(2-nethyl -[ 1,3 ] dloxolan 2-yl) propyl]-2-nethyl

1H i mi dazol[ 4, 5- B}(ﬁtﬂmmbtlﬁpmpﬂrﬂlfhemdmﬂ Hc]qninolin+1-y8)- B{pbglyldodﬁcamlan@r e of

ni tronet hane (36.3 g, 0.59 nol), s‘ g PXJde (53.0 g, 0.54 nrol), and

1, 5-di azabi cycl o[ 5. 4. 0] undec7-ene ( f §, 10 mol) was allowed to

stand at roomtenperature for 14 days. BHghl oromet hane (150 nmL) was then

added, and the solution was washed with 1Q% hydrochloric acid 10 sol ution

(3 x 35 L), dried over potassium carbpnafeNanmd filtered. The

di chl oronet hane sol ution of 4, 4-dinet Ml t ropent an- 2-one was used

directly in the next step wthout f rification. Step 2: A stirred

solution of 1,2-bis(trinethylsilyloxy hane{(26.5 g, 128 mmol) 15 in

di chl oronet hane (50 nL) was cooled in a dry ige/isopropanol bath, and

trimethylsilyl trifluoronmethanesul fonate (2.2(g, 1.0 nmol) was added,

follomed by the dichl oronet hane solfuti
4,4-di met hyl - 5-ni t ropent an- 2- ong A0

previous step. After 30 m nutes e coollng bath was renoved and the

solution was allowed to warmto m tenperature. The 20 sol ution was

filtered tphrough a §%¥gvof pot assi um car bonate and concentrated under

reduced pressure to ide 2-(2,2-dinmethyl-3-nitropropyl)-2-methyl- [

1, 3] di oxol ane (23. 5Eghy] #3-amirbAbdec@dateHyBfocNBAddWEFprep&F kb 12N the next step

mnthout further purification.
aminododecanoic 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-

g, 119 mmol) fromthe

10 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.

15 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.

20 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- 1 H-imidazo[4,5-c]quinolin-1-yl)dodecanoate (32.1 g) as a solid that

25 was used directly in the next step without further purification.
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Step 3: 25 A Parr hydrogenation vessel was charged with 2-(2,2-di net hyl - 3-
nitropropyl)-2-nethyl-[1, 3]dioxolane (23.1 g, 113 mmol ), 5% pl ati num on
carbon catalyst (3.0 g) and ethanol (250 nl); placed on a Parr shaker; and
the 104 system pressurized to 50 psi (3.4 x 105 Pa) hydrogen. After shaking
for 24 hours, the gepstiadsm xture was filtered through CELITE filter agent
and concentrated under reduced pressure to. provide

2, 2- di met hyl - 3- ( 2- méhageneral metiodidsseabehinSitep 4 oflexgmplad hwagwed ® g) as an oi |
t h t d t I t

on 4% he o MR el A BrlEnts LR M edati el gy 00
react 4- ChI or@v}ﬂelrwasrooqwmdlm N&m{tﬁdxy&\/@ethy@m-l(mpiobyl 1H-1m1dazo[4 5-

2,2-dinmeth 1,3]d | 8. g, 114 |
and tlrlngt I amcaf’é‘ @quylbiohi@n%fs@gw& qyﬁﬂé@ﬁﬁ@%’&%@ﬁgﬁ?@ fhin hour rsnr:) o)

provi de [ 2, 2- disng3tENpR-162-
nmet hyl -[ 1, 3] di oxol an- B yl)ypropyl]-(3-nitroquinolin-4-yl)amne (35.9 g) as a

yel l ow solid that watep¥sed directly in the next step wthout further

puri 1580100, S Do o R IR0 FOLRS SR TR 1 hef el © o

1, 3] di oxol an- 2 \thpmoRPHttheth- m@tmqpylnMMdﬁo[M ¥lquindEn435. 9 9, 104 mol ) to
provide N4-[ 2, 2)3 t hyl - 8- (2- net

[1, 3] di ox&P an- 21 Pﬁwﬁyﬁq@tﬂ&dwﬁ%msl)&ﬂfa.pa?nﬂf@awsu@hjym%a‘g(%é aark oi | that
was used direglhy, 5615 ilSo e s%ilﬁBnYﬂTﬁP}{Bpfdﬂ&ehle%he\%zf 15 (ﬁﬁ%t;ﬁle Step 6: 20
The general nethod described in Step 3 s used to cyclize

N4- [ 2, 2- di met hyiniddzq{4,SralquipdlinF-1-yl)@jdecan-1-one (60g)

di oxol an- 2- yI)propybL%wlnollne 3,4-diamine (8.0 g, 25.4 mvl) by reaction
with trimethyl orthoacetate (3.6 g, 30 nmmol) to provide

1- [(2j 2- ?I met hi/l 3- (Fhagérhydln{eﬂwa]ddsmm mmﬁva@aHOpﬁEkmﬂplmtmhsaH I

i mdazo[4,5-¢C U|no| er chro ap on silica
gel 25 (elfitio JEICTEAE PMH%&) PPyl ﬁ@l Pl oNgRaRBe 1 hat
cont ai ned abou f8 AP |t .of eluent).
Step 7% The getﬁgﬁgﬁ@{gnel?hgod de?gﬁ?%:%ﬁvﬁﬁg?ngﬁg(Héﬁgﬁtogﬁ-gwhé‘121(5 le 1 was used
to am nate 1-[ Dxilocl-propyiylH- Bnl(dEZQBﬁﬁ-@qml{Olln-S})d) bwbtrwﬂﬂozleqdn)lpo@pyl] 2- et hyl -

followed by reaction with p-toluenesulfonyl chloride (3.65 g, 19.2 mmol) and

ammonium hydroxide solution (40 mL). The product was dissolved a mixture of
20 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
25 hydrochloride as an off-white solid, mp 195-196° C.
MS (APCI) m/z = 485 (M+H)";
Anal. calcd for C3;H4N40-1.20 HC1+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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30 1Him dazo[4,5-c]quinoline (5.80 g, 17.1 mmol ) by reaction with m CPBA
(7.5 g) to provide

1-[ 2, 2-di net hyl - 3-(2-net hyl -[ 1, 3] di oxol an-2-yl ) propyl ] - 2- net hyl -

5-oxi do-1 Him dazo[ 4, 5-c]quinoline followed by reaction with p 105

t ol uenesul fonyl chloride (5.7 g, 30 rExampleaiyd ammoni um hydr oxi de sol ution
(150 nm.) to provide, . - L

1-[ 2, 2- di et hyl -13&(&‘1‘}?&419@1’[/111,fé’j“Bﬂé&P&‘ié‘ﬁM—“&ﬂh}‘ﬂrYJ?)‘?T’I]‘Q”EY‘hePta“""'°m

met hyl -1 Hi m dazo[ 4, 5- c] qui nol i n-4-w;r|i2ne as a light brown solid after
recrystallization froma m xture of lacetonitrile, nmethanol, and water, np
209-211 5 C. MS(APCI)m z355 (w1l N(;\ na)__/égl cd for C20H26N402: C, 67.77;
H 7.39; N, 15.81. Found: C, 67.6 ~N7.62; N, 15.87. 10 Exanple 23
1-[2,2-Dinethyl-3-(2-nmethyl -[ 1, i ox&l_an-2-yl) propyl]-2-propyl -

1H i m dazo [4, 5-c]quinolin-4-amn H2 N W @&1( Q Steps | - 5 were the sane
as described for Exanple 22. 15 Step 6: The{general nethod described in
Step 6 of Exanple 22 was used to cyclize N4- -di net hyl - 3- (2- et hyl - [
1, 3] di oxol an-2-yl ) propyl Jquinoline-3,4- diamne (9.1 g, 28.9 mmol) by
reaction with trinmethyl orthobutyrate (4.4 g, 30 mmol) to provide

1-[ 2, 2-di met hyl - 3- ( Btepdt hyl - [ 1, 3] di oxol an-2-yl)propyl]-2 20

| -1 H ti dazo[ 4,5- i noli 3. 10. dolid aft t h
on 411 cab gel (ol ulPBRCA AR Getibetingtes be Bamaic ]S i teed R 8orot nane.
that cont ai nedi-ghsrot3-fHibduitdlind (@065, D38 MAGIR%thYL4-aplindbutfatger |iter of

eluent). Step 7: The general nethod described. in Steps 9 and 10 of Exanple
1 was used 25 hygroghlpridg ¢43.8 g, 262 mmol), and triethylamine (36.1 g, 357 mmol) in

1-[ 2, 2-di et hyl = = '2,{(91' Loh By -1 q:2-40r opyl - | H-
i m dazo[ 4, 5-c] qqﬂ%%(glgﬁngg%fbi{oﬂé&%{o 4 % —l)lg'y(k?@gc :ulodrl\lavl\lnpt h m CPBA (3.70 Q)
to provide 1-[ ¥ld@nidoMetyraid (63-3(2)-asetyblldw folid 3hat max osedrdireet)y inphexext jters- oxi do- 2-
106 . . .

10 without further purification.

Step 2:

The general method described in Step 2 of Example 6 was used to reduce
ethyl 4-(3-nitroquinolin-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

15 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-

20 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,O-

25 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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propyl -1 Him dazo[ 4, 5-c] qui noline foll owed by reaction with

p-tol uenesul fonyl chloride (2.80 g, 14.7 mmol) and amoni um hydr oxi de
solution (100 nL) to provide

1-[ 2, 2-di net hyl - 3- (2- net hyl -[ 1, 3] di oxol an- 2-yl ) propyl ] - 2- propyl -1 H

i m dazo[ 4, 5- ¢] qudodled ihcetbali)an®a sstutithfof elhyt £(NpRPYIeE/-ahidero[4,8crystal | i zation
from 5 aqueous nethanol 186-188 T. M5 (APCI) m z 383 @M + H)+; Anal.
cal cd for C22H3EREinpln-&YDbutyrmte (34,7 g7 164 mmq)) in dichioromehpg. (168 meywas: H,

8.15; N, 14.60. . :

S (4 A no- 2- metf PRV epidee, Afer 13 minutes)the iop bfh was removed and the

4, 4- di met hyl pensduticd-heated kPrefux fd dauseBynsideratie gasreablutien. h&fler0 hexanpl e 11,
1-[2, 2-di hyl -3-(2-nmethyl-.1 PP

1157 6 oxorn: 21974 GERgeT btriieracidin Maea SRk Ko iER HBMPAONH ne was
hydrol yzed wi t hypgstedted BYIHASCHE Laiufh BGBbnaR iR walr (50 mE) 4FheMyees-werget hyl - | H-
I m dazo[ 4, 5-c]quinolin-1-yl)-4, 4-di net hyl pentan-2-one_as a_ |i %ht brown solid
after recryst al saperatedondithopausonsapiigrawas iasted with dighloparsetbans (2x 505 ( APCI )

T S ) Okl G SR 8 Sy s N 10,05
5- (4- Ami no- 2- pr eqiytionl dAsbdiiuidzdfosids ircvetei (20f 30waL) yrid)a shiufatell subtioplgent an- 2- one
T!_I[ZZ !\12_ y i | ﬁy Fgoggt?ngb enﬁ{ﬁ% innvta;[.tgro((i]x g(f) m%,ad}})eli %vg'rlp’otassium carbonate,

[ 1, 3] di oxol an- 2f)ént®a08 ¥bdcertraédiider felthicedhEEBARE th proHdSINInIhdxy=M- am ne was

hydrol yzed wi th aqueous hydrochloric acid to provide 5-(4-am no-2-propyl-IH
methyl-4-(2-propyl-1H-imidazo{4,5-c]quinolin-1-yl)butyramide (35.9 g) as a

dark oil that was used directly in the next step without further purification.
Step 5:

15 To a stirred solution of N-methoxy-N-methyl-4-(2-propyl-1H-
imidazo[4,5-c]quinolin-1-yl)butyramide (4.80 g, 14.1 mmol) in THF (100 mL)
in a dry ice/isopropanol bath was added a solution of isobutylmagnesium
chloride (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

20 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

25 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:

30 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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i mdazo[ 4, 5-c]quinolin-Il-yl)-4,4-di met hyl pentan-2-one as a |ight brown solid
after recrystallization from aqueous acetonitrile, np 178-180 C. 10 M5
(APCl) mz 339 (M+ H+; Anal. calcd for C2O0H26N40: C, 70.97; H, 7.74; N,
16.55. Found: C, 70.80; H 7.89; N, 16.66. Exanple 26 15 Et hyl

3-(4-am no-2-propyl -1 Himdazo[ 4 qui nolin-1-yl)propionate NH2 N N
11-0 O Step axid q‘ﬁé’f@fé’ﬂréﬁalm%?ﬁﬁ‘@sdcl]ﬂbl%m byhh ?Rﬁans%'@pe;%]@f"e ER¥npl e 1 was

used to react F‘gm],) al ani ne et hyl
ester 20 hydr orceﬁ orlvglﬁpp aﬁk!&'ééu%g%gﬁiohﬂf 2(612 @ tri et am ne %4 8 g, 542
mmol ) in di chhplromndd hmft@nf(@.‘f m15td1pmwde 11()4 pmuwmpropth -imidazo[4,5-

3-(3- nltrqu|nI|n4 0 nate (62.0 | ow splid. Step 2:
108 The gener af apReiRsd” y&) é%’re%@lf ‘%ﬂaé’rngﬁs% SFYSE@%FEC @y(ﬁhgaﬁ nPo reduce
et hyl 3-(3-ni t spebisatthintny) P3Y-188)9; opi onate to provide ethyl 3-(3-

am noqui nol i n- N@yl ani_no) propi onate (40.2 g) as a dark oil that was used

directly in tMS@SED) w853 WehBlt further purification. 5 Step 3: The
general nethod .1eyclize ethyl
3- (3- ani noqui no | h- Jldé)ﬁagc 'ﬁ& Jrop iZ)fr)lg6t ??W 18 1]5590,\%‘63&@ §9%3}—f reaction

with trlrrethyI8091Nolt5Lﬂ9yrate (7 22 g, 48.7 mml) to provi de et hyl 3-(2-
propyl -1 Hi m dazo[ 4, 5-c]Jqui nolin-1-yl)propionate (10.6 g) as a dark oil that
was 10 used directly in the next step without further purtification. Step 4:
The genergl nethod described in Stepgx8nmpdg10 of Exarrpl e 1 was used to

am nate et hyl 3-(2-prop I-IH-|mdazo[4 5 c UI nolln 1 propi onate (3.30 g,
10.6 mml) by reactl gieg 4N (5- oxi do- 2

Steps 1 through 4:
The general method described in Steps 1 through 4 of Example 17 was
15 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
20 (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:
25 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-

1 H-imidazo[4,5-c]quinolin-1-yl)decan-4-one followed by reaction with p-
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15 propyl -1 Himdazo[ 4,5-c]quinolin-|-yl)propionate foll owed by reaction
with p- toluenesulfonyl chloride (3.53 g, 18.6 mmpl) and amoni um hydr oxi de
solution (50 nL) to provide ethyl

3-(4-am no-2-propyl -1 Himdazo[ 4,5-c]quinolin-1- yl)propionate as an

off-white solid [ rystal }izati fr h I 156- 157
C. 20 MS (APCI )mﬂ"f‘%“l:é"g’g ‘?@’fx‘/ﬁ‘i&‘*@a&%g‘? .W@?%@H@@@%F“&gg%a 24: H,
6.79; N, 17.16. (100wld t&pro&hde8(4-drhino-B-pdpyl-N7-ithida26[4, S=jquipblén-P-7 25

Et hyl 4- (4-am no-2-propyl -1 Him.dazo[ 4, 5-c]lquinol.in-1-yl)butyrate NH2 N N
O 109 The geneY‘S‘FeC?‘PéF‘I‘?B@ gé ﬁelﬁg‘(‘f{ atjer chgg?ugaﬁ?fﬁﬂ‘i@ agfeops 4 was used
to am nate et hy}np41(a1pp@pyl -l Himdazo[4,5-c]quinolin-l-yl)butyrate (8.20
g, 25.2 mol, available fromStep 3 of Exanple 17) by reaction wi th m CPBA
(14.1 g) t& pr oMSdAP&miz 351 (M—‘bH;)do- 2-propyl -1 Himdazo[4,5-c]quinolin-1 5
yl)butyrate foll [ gact hOR. W - ngs I Ldey (8.40 g,
44,1 mol) andA§Xntr'e}%arlf;llziyuf%r ﬁ?gf’zolbgpdg ?(; u%ﬁé%g?ﬁ'sgd'%?x‘fno&?r 2%/'?%2{’& hyl 4-(4-
am no- 2- propyl - B0;iMi 1&da630[ 4, 5-c] qui nolin-1-yl)butyrate as an off-white solid
after recrystallization fromaqueous nethanol, np 154-156 C. M5 (APCl) mz =
341 (14+H)+; 10 Anal. calcd for CL9H24N402: C, 67.04; H, 7.11; N, 16. 46.
Found C, 66.68; H 6.87; N 16.51. Exapphie148 Ethyl

6- (4- arfi no- 2- propyl - | Hi nmi dazo[ 4, 5-c] qui nol i'n-1-yl ) hexanoate NH2 N N 9%

o\ 15 10 6-(4-Amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)-N-methoxy-
N-methylhexanamide
NH,
N
P N>—\_
0]
N O/
Steps 1 through 5:

The method described in Steps 1 through 5 of Example 15 was used to

15 prepare N-methoxy-N-methyl-6-(2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)hexanamide.

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-1 H-imidazo[4,5-c]quinolin-1-

20 yl)hexanamide (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-yDhexanamide 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

25 an off-white solid after recrystallization from a mixture of ethyl acetate and
hexane, mp 134-135°C.
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The general nethod described in Steps 9 and 10 of Exanple 1 was used to
am nate ethyl 6-(2-propyl-1Himdazo[4, 5-c]quinolin-1-yl)hexanoate (6.30 g,
17.8 mmol, available from Step 3 of Exanple 15) by reaction with m CPBA 20
(13.1 g) to provide ethyl 6-(5-o0oxido-2-propyl-IHimdazo[4,5-c]quinolin-I-

yl ) hexanoat e f du§ GARQD)Inyz =8¢ (MaH) i t hp-t ol uenesul fonyl chloride (4.58 g,

24.0 mol) and, a ni.um hydrgxi d (o) e} ) ) pr.Qvi.de et hyl

6- (4- ani no- 2- W@i,%grid}il%zaﬁg%zﬁg_ céf%t‘lbﬁ(r)tf’%sgii% 3'%2\&}8&!{%%3%“% tan solid
after recrystald isgaui g f7.0miaggeous nethanol, np 112-113 C. 25 M5 (APC)
mz = 369 (MtH)+; Anal. caled for C21H2sN402.1.0 H2O C, 67.77; H, 7.69; N,
15.05. Found C, 67.39; H 7.73; N, 14.79. 110 Exanple 29

1- (2, 2-Di et hoxyet hyl ) - 2- propyl - | H i m'%&&g,iegd}c] quinolin-4-amine &2 N N O
5 Step 1: The general nethod described | ep 1 of Exanple 1 was used to
react 4-chl or o- 3- d-(4-aqincrMHpropyl-{ ZGm8iago[ 4,506 quinalin} 1 -yB+N-methory-al dehyde

di ethyl acetal (14.4 g, 110 nmol ), and trieth&/I amne (12.6 g, 125 mmol) in
di chl oronet hane for 15 hours to W%Wébutymm c

(2, 2-di et hoxyet hyl ) - (3-ni troquinolin-MHyl)amne (29.7 g) 10 as a yellow
solid. Step 2: The general nethod desgriked in Step 2 of Exanple 6 was used
to reduce (2, 2-diethoxyethyl)-(3- nf“,t %qut« in-4-yl)am ne to provide

N- (2, 2- di ethoxyethyl)qui noliné&-3, pamNe .5 g) as a dark oil that was
used directly 15 in the next step outl further purification. Step 3: The
general nethod described in Step 3 Exampl e 15 was used to cyclize

N- (2, 2-di et hoxyet hyl ) qui nol i ne- 3, 4-di am ne )5 g, 96.2 mmol) by reaction
with trimethyl orthobutyrate (15.9 g, 107 |) to provide 1-(2,2 20

di et hoxyet hyl )-2-propyl -1 Hi m dazo[ 4, 5-c]quin®ine (25.4 g) as a dark oil
that was used directly in the next step without further purification.

Steps 1 through 4:
10 The method of 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 S:
The general method described in Steps 9 and 10 of Example 1 was used
to aminate N-methoxy-N-methyl-4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-

15 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

20 white crystals after recrystallization from aqueous methanol, mp 163-165 °C.
MS (APCI) m/z 356 M + H); '

Anal. calcd for C gH2sNsO.: C, 64.20; H, 7.09; N, 19.70. Found: C, 64.10; H,
6.91; N, 19.57.

102



Step 4: The general nethod described in Steps 9 and 10 of Exanple 1 was used
to am nate |(2,2-di et hoxyet hyl)-2-propyl -l Himdazo[4, 5-c]quinoline (4.50 g,
25 13.7 mol) by reaction with mCPBA (6.0 g) to provide

1- (2, 2-di et hoxyet hyl ) 5-oxi do-2-propyl -1 Him dazo[ 4, 5-c] qui noline fol | owed
by reaction wthp- toluenesul fbnyl chloride (4.60 g, 24.1 nmol) and anmmoni um
hydroxi de sol ution 111 (130 ni)-to préwple! ‘

1- (2, 2- di et hoxyet hYl()l-‘AaﬂiBBQpr‘JlﬂH-ﬂi@&%?{,ﬁcﬁu%ﬂhUl R)-Ninethn@y.ne as an
off-white solid after recrystaﬁllzatlon rom aqueous net hanol', np 148-150
C. M5 (APCl) m z = 343 (M+H) ' methyldpdacanapudelydrenhlogdoH26NAC2: C, 66. 64; H,
7.65; N, 16.36. Found C, 66.62; H,  7.8Qy N 16.43 Exanple 30

1- (3, 3- Di et hoxypropyl ) - 2-propyl -1 Hi m dazbd[ 4, 5-c]quinolin-4-amine N HZ 4 /
O 10 Step 1: The general method descm in p 1 of Exanple 1 was used
to react 4-chloro-3-nitroquinoline ( 97.1 mmol ),

1-am no- 3, 3-di et hoxypropane (25.0 g |) and triethylamne (33.8 g,
333 mmol ) in dichloronethane for 15 ours{to provide

(3, 3-di et hoxypropyl )-(3-nitroquinolin-4-yl)amyne (30.5 g) as a yellow
solid. Step 2: The general nethod described i{n Step 2 of Exanple 6 was used
to reduce (3, 3-diethoxypropyl)-(3-@troquinolyn-4-yl)am ne to provide

N- (3,3 20 diethéxypropyl)quinolbne <diamide (20.7'g) as a dark oil that
was used directly in the next stel wthout further purification. Step 3:
The general nethod described in Stéep 3 of Exanple 15 was used to cyclize
N4- (3, 3- di gt hoxypr opyl i nol.ine-3,4-diamne (20.7 g, 71.5 mmol) by 25
reaction with trineg%?%gépPW%ﬁﬂtyrate (13.2 g, 89.4 mml) to provide 1-(3,3

The method of Steps 1 through 5 of Example 16 was used to prepare N-

methoxy-N-methyl-12-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)dodecanamide.
Step 6: '
The general methods described in Steps 9 and 10 of Example 1 and Step
10 7 of Example 16 was used to aminate N-methoxy-N-methyl-12-(2-propyl-1H-
imidazo[4,5-c]quinolin-1-yl)dodecanamide (4.01 g, 8.86 mmol) by reaction with
m-CPBA (6.13 g) to provide N-methoxy-N-methyl-12-(5-oxido-2-propyl-1H-
imidazo[4,5-c]quinolin-1-yl)dodecanamide followed by reaction with p-
toluenesulfonyl chloride (2.53 g, 13.3 mmol) and ammonium hydroxide solution
15 (40 mL) to provide 2-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)-N-
methoxy-N-methyldodecanamide hydrochloride as an off-white solid after
recrystallizationof the hydrochloride salt from isopropanol, mp 156-158 °C.
MS (APCI) m/z = 468 (M+H)";
Anal. caled for Cp7HsNsO,+1.20 HCI: C, 63.41; H, 8.31; N, 13.69. Found C,
20 63.44; H, 8.24; N, 13.74.
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L PP P,

di et hoxypropyl ) -2-propyl -1 Hi m dazo[ 4, 5-c]qui noline (22.3 g) as a dark oi

that was used directly in the next step without further purification. 112

Step 4: The general nethod described in Steps 9 and 10 of Exanple | was used

to am nate 1-(3, 3-di et hoxyproyl)-2-propyl-1Himdazo[ 4, 5-c] quinoline (4.50

g, 13.2 mmmol) by reaction with m CPBA 5.% g) to provide

1- (3, 3-di ethoxypropyl) 5 5-oxido-2- pﬁﬁﬂ%ﬂe ﬁ-lnldazo[4 5-c] qui nol i ne

fol l owed by reacti onyyg. D'i}ﬂethﬁoj etgylL[fqumbx&m 2hi)PRp{1-288etyl- 25. 7 ol ) and

anmoni um hydr oxi de solutlon

1- (3, 3-di et hoxypropyl ) - 2- propVTunﬁhmﬁ4ﬁaﬁwp@h&4ﬁyqu¢noI|n- 4-amine as grey

needles after recrystallization fromypgthanol, nip 148-150 C. M5 (APCl) nz
= 357 (M+rH)+; 10 Anal. calcd for C20H28N402: C 67.39; H 7.92; N, 15.72.

Found C, 67.24; H 8.05; N, 15.70.NBRanfle 31 1 - [2, 2- Exnethyl 3-(2- met hyl

[ 1, 3] dioxolan-2-yl)propyl]- 15 dHJjujMdazo[4,5-c]quinolin-4-amine NH2 N

N%~> NO Steps 1 - 5 were the ! 5 described for Exanple 22. 20 Step

6: The general nmethod described i rep anple 22 was used to cyclize
[ -[2,2-di nethyl -3-(2-methyl -[ 1, 3]d|oxol. 22-y1) propyl ] qui nol i ne- 3, 4-

diamne (8.1 g, 25.7 mol) by reactlon w t hTtel met hyl orthoformate (3.3 g,

10 mmol) to prOV|de

1-12, 2- d| t hyl - g t hyl [ 1, 3] di oxol ad-2-yl ) propyl ]-1H 25

|n1dazo[4 c]qU|no ﬁﬂg (8.8 g) as an oil that was used directly in the next

step w thout furthﬂrmlﬂt!ii'ééftﬁﬁémétﬁane$369g,70 591-ﬂq3l)Trh851@E&ﬁﬂ@¢53I®E§ bsd descri bed

in Steps 9 and 10 of Exanp

1-[2, 2- di et hy fmop), elzih%siw#{lqycm{&ﬂ&eﬂ%ﬂ %W?Hr béﬁ}omol) was

allowed to stand at room temperature for 14 days. Dichloromethane (150 mL)

was then added, and the solution was washed with a 10% hydrochloric acid
10 solution (3 x 35 mL), dried over potassium carbonate, and filtered. The
dichloromethane solution of 4,4-dimethyl-5-nitropentan-2-one was used directly
in the next step without further purification.
Step 2:
A stirred solution of 1,2-bis(trimethylsilyloxy)ethane (26.5 g, 128 mmol)
15 in dichloromethane (50 mL) was cooled in a dry ice/isopropanol bath, and
trimethylsilyl trifluoromethanesulfonate (2.2 g, 1.0 mmol) was added, followed
by the dichloromethane solution of 4,4-dimethyl-5-nitropentan-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
20 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:
25 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
carben catalyst (3.0 g) and ethanol (250 mL); placed on a Parr shaker; and the
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I m dazo[ 4, 5-c]quinoline (8.8 g, 27 nmol) by reaction with mCPBA (11.8 g) to
provide 1-[2, 2-di net hyl -3-(2-net hyl -[ 1, 3] di oxol an-2-yl ) propyl]-5-oxido-1H 5
i m dazo[ 4,5-c]quinoline followed by reaction with p-toluenesul fonyl chloride
(9.1 g, 48 mmol ) and ammoni um hydr oxi de solution (100 m.) to provide 1-[2, 2-

dinmethyl-3-(2-nethyl[ 1,3]di | an-2-yl ']-1H i m dazo[ 4, 5- i nol i n-4-
alm'rrﬁe gs a I(i grﬁrlﬁt%‘%/ “516‘%4 tlﬁ%)ég’ﬁ’gg-‘*dht/(bs)r%g g{f}%&%ﬂ’?y ‘Atﬁ?;n@a?qzr’(%gfob%ﬂ C]( g:J:J'? ioolnn

with a sol uti ggufthe fadihhaRRke Wi flierdd RIRBRERRME fifidlageah@! ped about S ni
of 10 ammoni um hydroxi de solution per [iter of eluent) §nd recrystallization

from aqueous pencheirai¢d under red®ed pEesOre WPrevid?,2-dimeth @4 (A methyH) +;  Anal .

cal od for CIOVRINNgo o s Qbfathe o) bbn AP utPus BBy oS P

g; ?Z Am nc11'>6I ﬁhéﬁtd&p&[iﬁhpﬁt—ﬁlhhﬂlipﬁﬂﬁéaﬁoﬂ: yl) -4, 4-di net hyl pentan-2-one NH2 N
N O By the general _nethod of Exanple 11, 1-[2,2-dinethyl-3-(2-nmethyl 20
[ 1, 3] di oxol an- 2-yl )Eﬁeaﬁ'w ]-1H i m dazo[ 4, 5- c] qui nol i n-4-am ne was hydrol yzed
\évi th aqueous nydr ocHhoiineraPilethol Redefibed ifl Step I PEAINPRI1 Whd dikdRAAA. S
qui nolin-1-yl)-4,4-di met hyl pentan-2-one as a light yellow solid after
recrystal | i zat Aevhloke-3mittapuioline (2d18gh 04 mmed), 2,241imeHylc3-QvBethdPCl ) nf z 297 (M
: 8_“3;1“; ﬁ5 Ag?ggl;,?@o%%}g%%y_}%ﬁp}?%}g%g@ g 104 Biolf hna Sidlfynadine s 28, Found: &
5- (4- Am nto 6, 7160 midlyih-dithorcrpstharetfor T8 kbarsab grdvide][pRrdigtethyl-3-(34 ) pent an- 2- one
NHp NN Step tinyl-[1,3]dioxolan-2-yl)propyl]-(3-nitroquinolin-4-yl)amine (35.9 g) as a
yellow solid that was used directly in the next step without further purification.
Step S:
The general method described in Step 2 of Example 6 was used to reduce
15 [2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-(3-nitroquinolin-4-
yl)amine (35.9 g, 104 mmol) to provide N*-[2,2-dimethyl-3-(2-methyl-
[1,3]dioxolan-2-yl)propyl]quinoline-3,4-diamine (25.2 g) as a dark oil that was
used directly in the next step without further purification.
Step 6:
20 The general method described in Step 3 of Example 6 was used to cyclize
N“-[Z,Z-dimethyl-3-(2-methyl-[1,3]dioxolan-2—yl)propy1]quinoline-3,4-diamine
(8.0 g, 25.4 mmol) by reaction with trimethyl orthoacetate (3.6 g, 30 mmol) to
provide 1-[2,2-dimethyl-3-(2-methyl-[1,3]dioxolan-2-yl)propyl]-2-methyl-1H-
imidazo[4,5-c]quinoline (5.80 g) as a solid after chromatography on silica gel
25 (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-
30 1H-imidazo[4,5-c]quinoline (5.80 g, 17.1 mmol) by reaction with m-CPBA (7.5
g) to provide 1-[2,2—di1ﬁethy1-3-(2-methyl—[1,3]dioxolan-2-yl)propy1]-2-methy1-

5-oxido-1H-imidazo[4,5-c]quinoline followed by reaction with p-
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5 2,4-Dichloro-5,6-dinethy -3-nitropyridine (135.0 g, 0.488 nol) and et hyl
4-am nobutyrate hydrochloride (114.0 g, 0.683 nol) were triturated in N N
di mret hyl f ormam de (675 nL) (DMF) at 0 C. Triethylamne (272.6 nL, 1.95 nol)
was added to generate a brown slurry. After 15 mnutes, the reaction

m xture was al |t@1\ﬁ@:£ésﬁl%n\9»ﬁémﬁdé (8 em raﬁﬁﬁﬁnﬁmaﬂyhrbﬂée §dda@fdni on was 10
stirred overnight. Analysis 'i%»lH NVR i ndicated the reaction was inconplete.

An addi ti onal h%ﬁmL)tsﬂrprw%l 2-dimathyl31Gomsthyit[1, 3d><hcr>9>1%¥ YDeseaylehy| 4-

am nobutyrate hygdsag 4% m.) were added
to the reaction gﬁgtg{gﬁlh% é??]oc@\glggrtlg stl'?asgg\zl th |1§|;§%al 24 hours.
Hal f of the r eeaystadhzation fiomea mvmturadﬂm&tdnﬂnkeemaﬂlamé, dntla@ker apdo®l bni zed
water (3 L) was 15 added to each flask and were stirred for 1 hour. The
resulting precipitate in each flask was harvested by filtration and dried

under reduced P§BRPES m/ ;’@gmucﬂg product was recrystallized from ethyl
acetate and filtered to yield 86. of ethyl

4-[(2-chloro-5 Palaéhcnbdfﬁgrlcz@izaNIOzoﬁyﬂm L, 4394 Nahﬁ $loFoundy Cade6&dH.a yel | ow
granul ar solid. 7&0Nsﬁ§ﬁ 2: Ethyl

4-1 (2-chl oro-5, 6-di -3-nitropyridin-4-yl)am no]butyrate (86.2 g, 0.276
nol ), sodi um azi de (35. 49 g, 0.552 nol), and ceri um chl ori de
heptahydra{)e(SO 86 g, 0.138 nol) wer rlﬁﬁurated ina 91 mxture of
acetonitrite:water (1012 nlL). The re}c’i‘*}”d? P xture was stirred and heated to

25 reflux for 18 hoyr Infith _ow filtrate
was concentrated ugégzI?ggggggq%res3%?@3F%hgﬁgggﬂg%qagpgp%?&Lrude pr oduct .
The material was triturated bt-igglag([diStdlq@adind-aminky| acetate and filtered.
The filtrate produced pale yeIIOM/chQtals at anbient tenperature to afford
64.3 g of 115 et hyl

4-[ (5, 6-di net hyl - 8- nltrotetrazolo[lN
yell ow solid. Step 3: Ethyl
4-1 (5, 6-di nethyl -8-nitrotetrazol of a] yrldln 7 5 yl)am no] butyrate (64.3
g, 0.198 nol) was m xed wth aceton and catalytic 10% pal | adi um
on carbon was added. The m xture was pl ace nda hydrogenator for 72 hours
and filtered through a layer of CELITE filtercid. The filtrate was
concentrated under reduced pressure to yield 58.2 g of ethyl4-[(8-

ami no-5, 6- di met hyl t hragol of & 3 Ayl Aldadeth) ARl Byt yr ate.
15 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 (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-

20 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

25 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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10 Step4: Pyridiniumchloride (8.57 g, 74 mol) and ortho-n-butyric acid
trimethyl ester (34.6 nL, 217 mmol) were sequentially added to et hyl
4-[(8-am no-5,6- dinethyltetrazol o[ 1, 5-a] pyridin-7-yl)am no]butyrate (58.2
g, 198 mmol) triturated in toluene (1165 nL) and heated to reflux for 0.5
hours. The reagropyt1 HSmidatb AL c]y@sokRITokoWddtyaeactiogl @ith padiesdulfsrgssur e and
partitioned betwen dichl oronethane and saturated aqueous sadi um carbonate.

The organic | ayélenidggksq &didiramol) apdhapsmenriymdydiprissoluan €08 rdesure, and
52.99 g of ethydider-br2-di (7. -[1.31di . - J1H.

di net hyl - 8- pr o%_{rll_ -ll H Fzr’ri ggect)lfy}l,%(? crﬁﬂé){lr[a’zgill% 0:lLa,nS?'- )alt pr?/%l%li r?ro'})y M?but yrate
solid was recripgaze[HiSzdquiholord-aninglas afferhiteaeedics aftsertcnyistalizationdt t | onal
purificatipn. 20 Step, 5. Eth R

4- (5, 6- di ot hy 1298298} E}Ha‘-‘?lmPry’r}‘@ré%[Qr, 5-c]tetrazolo [ 1,5-

a] pyridi n-7-yl )Nag{ NPl &4 383 @9+#)"0. 153 nol ) was slurried in ethanol (550
m.) and treated with a 50% sodi um hzdroxi de solution for 0.5 hours. The

reaction was cunbenlcd fardgHpNd:: Fe &L, 9% sNul4e05. Fraunek &i 620B;dLer ni ght, and
di ssolved in 2%1\/361}@54% 50 nmL). The pH was adjusted to 5 and the resulting
white precipitate’ was filtered. The residue was triturated at anbient
tenperature with nethanol (1 L) ang concentrated under reduced pressure to
afford 4-3 , 6- di et hyl - 8- propyl -

1H i ni daz ?4, 5-c]tetrazol of 1, 5- a] pyr if@RP¥E3A Y but yric acid which was used

wi t hout any further purs.flgatdooNme®- SMidazo[kisYGqindtins1-of)- NN-

di met hyl f ormam de (DVF) were added to 4-(5, 6-

di met hyl - 8- propyl - | H i mi dazo[ 4, 544tdimethylpentan-2-o8¢ a] pyri di n- 7-yl ) butyri ¢ aci d
116 (36.22 g, 113.8 mmol ) and dichl or et hane (725 nlL). Oxalyl chloride
(29.8 nl, 341.3 mmol) was added dropvi e to the reaction nmixture. After 10
m nutes, the reaction m xture was NCE 'f'\ ated under reduced pressure to
afford 4-(5, 6- dinethyl-8-propyl -I 0[4, 5-c]tetrazol of

1,5-a]pyridin-7-yl)butyryl 5 chlori ep 7. 4-(5,6-Dinethyl-8-prop yl-1
H i m dazo[ 4,5-c] tetrazolo[ 1,5-a]pw yl )butyryl chloride (38.39 g,
114 mmol) was triturated with chloroform (768 onL) and cooled to 0 C

N, O Di et hyl hydr oxyl am ne hydrochl ori de (16. g, 10 171 nmol) and
triethylamne (47.7 nmL, 342 mmol, dropw se addition) were

By the general method of Example 11, 1-[2,2-dimethyl-3-(2-methyl-

15 [1,3]dioxolan-2-yl)propyl]-2-methyl-1H-imidazo[4,5-c]quinolin-4-amine was
hydrolyzed with aqueous hydrochloric acid to provide 5-(4-amino-2-methyl-1H-
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 (APC) m/z311 (M + H)™;

20 Anal. caled for Ci3H2,N4O: C, 69.65; H, 7.14; N, 18.05. Found: C, 69.64; H,

7.42; N, 18.04.
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sequentially added to the reaction mxture and stirred for 0.5 hours. The
reaction mxture was stirred for 10 additional mnutes after addition of
sat urated agueous sodi um bi carbonate solution (400 nm.). The organi c phase
was isolated, dried over sodium sulfate and concentrated under reduced
pressure to afford 40.01 g 15

of 4- (5, 6-di net hyl - 8-propyl -1 Hi mdazo[4 % cl tetrazol o[1,5-a]pyridin-7-yl)-N
met hoxy- N- met hyl but yr aﬁrée‘\laslof;i -grepylovi-tidazoRt, Bplg8inoNetlHg)-nagnesi um i odi de

(5.5 n, 41.5 mmol) was added sl oatrlturated m xt ure of
4-(5,6-dinmethyl -8-propyl -I1Him dgyd{lﬂe@lg%sf(’ﬁ

c]tetrazol o[ 1, 5-a] pyri di n-7-yl)-N nmetNhgxy- N- net hyl butyram de (10.0 g, 27.7
nmol ) and tetrahydrofuran (125 ni) 0 ¢ The_reaction was warnmed to

anbi ent tenperature and 1H NVR i ndi at &d \)he/—macti on was inconplete after
stirring overnight. An additi onal @ Nof nmethyl nmagnesiumiodide (5.5 ni,

41.5 mmol ) was added at 18 and 21. houts/after the initial addition. A
final 25 addition of nethyl nmagnesidgm i odijde (3.6 nL, 27 mml) was added at
23 hours after the initial addition and d to react for one additional
hour. Addition of I N aqueous hydrogen chlorffide solution (35 nmL) followed to
generate a yellomforange slurry and the m xture was concentrated under
reduced pressure. E?ﬂlergéﬁerduﬁem&sommle\/ﬁd11[212%&11%[31(!33{119@919 (200 ),
washed with saturated 30 aqueous_ sodi um bi carbonate (100 niL), dried over

sodi um sul f at e [hAldoxelsaeriprenyblo2-oroayr 1 /-guidazald, éwcl%%rmh@ 4-gmige 1“’6? d 8.15 g of

5(56d'”9thyh&1#éd7 with aqueo hloric acid tq pyovide 5-(4-amino-2-
propyl -l Him da% f 5 c ur'ealéso oolc, gngfc QP?%‘% >§ mé’}? aRmE one wi t hout

any further pumdazontfaﬁwdqumo&indpyls}tt 4=|dimpthelpyxitph2>9pbmmllgm®r<5wgsollal 5 mmol )
was added to a

(5. 6-di ety oy FesaiptalReacPn Rom agpsons seqponition s VR0 G pyr i di n- 7-y1 ) pent an-
- one (8105 gMPAHCIYHR 339anc+ iy2- di chl orobenzene (163 nl) and heated to
133 C for 13.5 hours. The reaction ter?erature was increnmentally increased
to 140 C over Aapl edefl for Godl2eNeCs CadQPS H. A Ni thdd- Fornds ke d98BHdsphi ne (3. 39
g, 12.9 mmol) ;wgsnt gy added and the reaction was heated for one additional
hour. The 10 resu1ti ng dark brown sol ution was cool ed to anmbi ent tenperature
and concentrated under reduced pressure. The resulting residue was

di ssolved in nethanol (150 nL) and JE N agyeous hydrochloric acid (75 nL)
was added to Xamp

15 Ethyl 3-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)propionate
NH,
NN
n l "
Z N
0] O\\
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
20 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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create a slurry. The reaction was stirred at 40 C for an hour, upon which
the resulting mxture was filtered, concentrated under reduced pressure,
di ssolved in 15 dichl oronmet hane (100 nmL) and washed with 1 N agueous
hydrochl oric acid. The aqueous |ayer was adjusted to pH 14 with saturated

aqueous sodi um bi Cﬁfe%ﬂé&ﬁn&ﬁ%&@@ﬂb%@%%%bbﬁ% 869 subddap et the
product was extracted into chloroform (250 nmL). The organic |ayer was dried

wi t h sodi um susthdBe(GanEoquinshiodnylamineipremerte to dmysdertil sSure t o produce 4. 61
g of a brown sgl.i . Iy &l r | i om
acetonitrile téc})“;rlllg%@@. %garém%)%rg@g?%?é@i %éif g??rgloﬁ%ﬁxﬁé’%ar%tuf%df\cﬁ%fﬁt he

mat eri al (1. 22inghe nexs stppiwithoue durther purificavion. chr omat ogr aphy on a Bl OTACE

HORI ZON Hi_gh- Per f orjrance Fl ash Chromat ography instrunment (eluting wth

chl or of or i et hanol 3t ni um hydroxi de (80/18/2):chloroformranging in

ratios from 0:100 the43n&PmdtRoddestrived ifiStep 3 3% EQar@fle 15 was used to

5- (4-am no-6, 7-di met hyl - 2- propyl -1 Him dazo[ 4, 5-c] pyridin- 1-yl Zpent an- 2- one
as an of f - whi t@ycheagiey! 3-@Ermingjuioling-Hangno)prepigiate((230.0 g, #24 ) d6) 5 5.58
(s, 2H), 4.16 L J=.8 1 (o AT —— D28 (t, J =6.9
Hz, 2H). 2.37 ‘%é‘ftméﬂ??l ‘é%k%ly](‘grmgl’-@fa&zcﬁg(é@%ﬁ&?%"éﬁ“?gnfmg‘ 2o 7.5 He,
4H), 1.00 (t, propyl/lHinkidazoB4;5-c]duinpArTHyl)peapionddq1Q.6g)y asH dark Aalat wa® cal cd for
C20H26N602: C, sg& 64; H, 8.39; N, ,%1_19. 43. Four’ug: C, 66.40; H, 8.63; N, 1944.
118 Exan'd e 344 szctly in the next step without further punfication.

4-[4-am no- 2- (et hongam:hyl )-1Himdazo[ 4, 5-c] qui nolin-1-yl| butanoate NHZ N
g \ NO O/ Ster?&el: 5 A solution of et hoxyaceéyl chloride (7.00 g, 57.1
mmol ) in di chl or onEetegnealmethed desqribed iriSteps Hansphfl of Example lswasrused sol uti on

O ot R o LY R SRR A0 00,
room tenper at Ur.&mmifl} terredetibn hithms-CPBAe(4r68 ) td provide xthyl B-(esde@ncent r at ed
under 15 propyl-1H-imidazo[4,5-c]quinolin-1-yl)propionate followed by reaction with p-

toluenesulfonyl chloride (3.53 g, 18.6 mmol) and ammonium hydroxide solution

(50 mL) to provide ethyl 3-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-

yl)propionate as an off-white solid after recrystallization from aqueous

methanol, mp 156-157 °C.

20 MS (APCD) m/z = 327 (M+H)";

Anal. calcd for C1sH»N4O,: C, 66.24; H, 6.79; N, 17.16. Found C, 65.98; H,

6.96; N, 17.29.
Example 27
25 Ethyl 4-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butyrate
NH,
P

Z N
0]
"\
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10 reduced pressure to afford a solid to which was added et hanol (100 ni)
and triethylamne (17.4 nL, 125 mol). The solution was left at room
tenperature for 5 days, then was heated at reflux for 2 hours. The sol ution
was concentrated under reduced pressure. The residue was partitioned

bet ween di chl or onet ) 1&gl ayer was
washed with water ( gggﬁ_rﬁel(aﬁgg{r%dgapg?%e pé%ﬁ‘ﬁ%ﬂ@’ﬁ%%ﬁ%%ﬁ?%gnate (50
m.), dried overo poinaesthyh?-(2-prdpyh b emidazd{d Sradqhinaimel -ghndmater(8.28 g, under
reduced pressur,eto viel 5..4 of hyl . .

15125 (et hoxymargrmbhayAietE sopfs@e 2 pEhrRAls KDLYgPactir YHBAEPES 2 brown of
that was used i(M4.1 Betofpeosiidesstiey 445ioxst2-prapyit 1 E-ahidesb[4,Siciquinblin20 To a stirred
solution of ethyl 4- Z-fet hoxynet hyl ) - 1H | m dazo[ 4, 5- .

c] qui nol i n 1-yIYT)BW¥i’£R>f8 lewed by veagfion pethp-fofusngsulfpnyd chipride GAd :14hd (150 nl) at
0 C was added ji# ' 0 [ ) gmmol ) in
portions. The reac?&ﬁﬁﬁﬂi@%g@&ggwﬁﬁ{gﬁlg@X?Lgéorgv?r'z’g%ggrg%%gmor 1.5
hours, then canen?-papgh] dnmilaze]hShojdrindindeyl)tabyrate)as wm effaxdtdedolid

p- Tol uenesul fonyl 25 .oride was added in porti t,p, the m xture, which
was stirred fora%i”ﬁ%gtmlﬁaélr?“%foﬂ?‘B’F‘é‘ﬁ.mefl?‘f’ém?fqptpggg%gs transferred to a
separatory funng$ (ARCH u/a+ed] aquHYYs sodi um bi carbonate (50 nl) was, added
and the | ayers were separated. The aqueous |layer was extracted with

di chl or orréé/hane“{dbcilc% T i gH2aN4Qs: Gf@]a(%;él: 711Ny 19AS: Fopd €, ebfiithed, washed
w th 5% aqueoug $ofi ygxydroxide (2 x 75 nmL), dried over potassium
carbonate, filteréd, and concentrated under reduced pressure to yield a
brown solid that was slurried in ethyl acetate (50 nL) and filtered. The
filtrate was concentrated under redut‘ﬁ(d D sure and the solid was 5
recrystallized from ethanol/water fo a, , then was dissolved in

di chl or onet hane ( 1B@yNd-j4-amine-2sbpiili 18R imia& opRS BRydinelih-h-B)kekinabted aqueous
sodi um bi carbonate (2 x 50 nL), th was concentrated under reduced pressure
to yield a solid that was recrystall'l2zzed from et hanol /water three tinmes. The
aN. 70/ € to provide ethyl 4-[4-am no-2
10 (et hoxynet hyl)-1H i m dazo[ 4, 5- 8] gui notn- | -yl ] but anoate as pale yell ow
crystals, np 129-131 C. MS(APCl) B570M-H+) :  Anal . cal cd for Cl9H24N403:

C, 64.03; H 6.79; N, 15.72. FouQy C, 76; H, 6.89; N, 15.49.

15

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

20 (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.

25 MS (APCI) m/z = 369 (M+H)";
Anal. calcd for C1HsN4O,01.0 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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15 Exanple 35 4-[4- Am no- 2- (et hoxynet hyl ) - 1H-i m dazo[ 4, 5-c] qui nol i n-1

-yl ]-N-nmet hoxy-N- net hyl butanamde NHZ NNO 20 Step 1: A solution of
trimethylalum numin toluene (2 M 35 nL, 70 nmmol) was added to a stirred
suspensi on of N, O di net hyl hydr oxyl am ne hydrochloride (6.81 g, 69.9 nmol)
in dichloronethane (100 nL) at 0 C. The reaction m xture was stirred for 15
mnutes at 0 C, then at roomtenperature for 15 mnutes 25 before cooling to
0 C again. A solution of et hyl 4-[ 2- ( &xporigr@t hyl ) - 1H

Exampl 6 34) i di chi'cearRitehi REBZ i RLANRBAAS ARIEARRIE, 2, o™ 120

reaction mxture was allowed to vvarmNU roomtenperature, then was heated at

reflux for 2 days, The reaction m xt wed to cool to room
tenperature and di chl oromet hane (159 N?A@—?J;ngd Met hanol (10 nl)

td (10 nL) were added slowly. To the
sod um;)bl arbonate. The m xture was

foll owed by 10% aqueous hydrochl ot

m xture was 5 added saturated aque

transferred to a separatory funnel ~and th Iayers were separated. The
aqueous | ayer was extracted with dichloro hane. The organic |ayers were
conbi ned, washed w th saturated aqueous sodium bi carbonate, dried over
pot assi um car bonate filtered, and concentrated under reduced pressure to
yield 13.9 5 of an oBteptihat 10 was used wi thout purifi tation in the next

step. , Step 2: The teri e 3.9 s, treated according to
the general conditi ggag"d’é meBl@ETF E‘Fde‘ﬁ Sgepolfo%%‘éﬁ‘\gfleel was us?‘ﬁ@ré‘?cﬁde pr oduct
was slurried in4&idwy)s- uioBnd 9.9 g, |1€)@fn%ﬁvl) IBﬁloﬁééteil&éHy&e dR@yrREGENt r at ed

N e DTS

and purified by flash 15 chromat ograp é‘lt I ca , eluation Wwth a 7%
met hanol in di cl4#4 snddmmel), a@émﬂﬁhmm@@ 2 mllﬂéﬂmdl)’/dl@@ﬁ&@ﬁmﬁfhw@d anmoni um
hydr oxi de by vol )
acetate. A soli orhr?e t?ﬁ ofvpd’wgz §Ql|1egf(1)4xg{;tﬁgls lgyvﬁlﬁr h‘% er(g?:?ggt allized
tw ce fromoret hammb'élircm wilid. The crystals

Step 2:

The general method described in Step 2 of Example 6 was used to reduce
(2,2-diethoxyethyl)-(3-nitroquinolin-4-yl)amine to provide N*-(2,2-
diethoxyethyl)quinoline-3,4-diamine (26.5 g) as a dark oil that was used directly

15 in the next step without further purification.

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-

20 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,
25 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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were dried overnight in a vacuumoven at 70 Cto provide 1.59 g of

4-[4-am no 20 2-(ethoxynethyl)-1H i m dazo[ 4, 5-c]quinolin-I-yl]-N nethoxy-N
met hyl but anam de as a pale yellow solid, np 163-165 C. Ms (APCl) mz 372 (M
+ I fl; Anal. calcd for G 9H25N5Q3: C, 61.44; H, 6.78; N, 18.85. Found: C,
61.48; H 6. 82130NnL)1t$-pﬁ&id&ﬁ&ﬁﬁ&ieﬁ&ﬂfﬂﬂiﬁ)—ﬁﬁro’éyh(I‘I—-irﬁﬂiaﬂ&{#,&d}ditﬁmlih: 1
Himdazo [4, 5 -c] quinalin- -){_I ) -N-net hoxy-N- net hyl pentanamde NHZ N N
i 1 N ON 5 $aspneas pofhwhitesalidafigseyeallizaion from aquequagngthanpl, mp
triethylam ne (11?156“1(2. 1.20 nol), and ethyl 5-am noval erate hydrochloride
(104 g, 0.575 nol) were added to a m xture of 4-chloro-3-nitroquinoline
(100 g, 0.470 ™% JARGI) nit oR6T OVimiI]'L L). The reaction nixture was stirred at

vas 11 ansrbr  odvehcded RSB RC AT B oG IO ol BT LR et The

organi c | ayer iy, Nasd43d wi t h saturated aqueous sodi um bi carbonate and
brine, dried over magnesium sulfate, filtered, and concentrated under
reduced pressure to afford 151 g of ethyl 5-[(3-nitroquinolin-

4-yl ) am no] pent anoate. 15 Step 2: Th@xgﬁf;@@@l met hod described in Step 2 of
Exanple 6 was used to reduce ethyl A

5-[ ( 3- ni t roqui nol i {343 Pigthoiypoipyb2-prapyilé-intiddzofs,5-0]gadlindtamite® 131.5 g of
crulle ethyl 5-[(3-am noquinolin-4-yl gm ﬁo] pent anoate, which was used in the
next step without purification. 20 Sgep 3: The general nethod described in
Step 3 of Exanple 6 was used to ca Necr
5-[ (3-am noqui nol i n-4-yl)am no] pentlang
crude ethyl 5-(2-propyl-IHim daz

'~

26.3 g, 91.5 mmol) into 28 g of
qui nolin-I-

10
Step 1:
The general method described in Step 1 of Example 1 was used to react
4-chloro-3-nitroquinoline (20.3 g, 97.1 mmol), 1-amino-3,3-diethoxypropane
(25.0 g, 116 mmol) and triethylamine (33.8 g, 333 mmol) in dichloromethane for
15 15 hours to provide (3,3-diethoxypropyl)-(3-nitroquinolin-4-yl)amine (30.5 g) as
a yellow solid.
Step 2:
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-
20 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
25 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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yl ) pentanoate, using trinethyl orthobutyrate in lieu of triethyl
orthoacetate. 122 Step 4: A solution of sodium hydroxide (2.23 g, 55.9 mmol)
in water (100 nL) was added to a sol ution of ethyl

5-(2-propyl -1 Himdazo[ 4, 5-c]quinolin-I- yl)pentanoate (14.6 g, 43.0 nmol)
in ethanol (100 ni)stefae reaction mxture 5 was stirred at roomtenperature

overni ght, then the ethanol was renoved under reduced pressure. The

renmai ni ng aqueous sbhugnens! mathoddessabedin Steps 8 padh | Geldiempian b wanuseddj ust ed to
HS5 with 10% r ' ' The. xtract ed

N th di ohl or ontl HARAS (3% Bl GpEEb Sy F B Ey B Rk MR £ TG e

over magnesi umi3.Qiniradleby featticarvath meCRBA (8 gntb ipadvidt 14(3,3L0iethoxyprepyd)-11. 5 g of

5- (2- -1 Hei ni 4, 5- i nolin:1-yl. t anoj i d Il lid.
S B Oyl Bl o s PianhE e VA R bt § on of 5 ( 2-
propyl -1 Him dagedmdsubforiyIGHioRnak (4189lg,YWis)MRMbH AR SmAehidm(Bdéokidk soliod MDI) in

15 di chl or onet hane (50 nlL) roomtenperature. The reaction was stirred for

at
1 hour, then t ¥ mb) tatprevdde IvekEdictenyepyihaeropyk tidaiflape[ddsclgeinolin-

O di mot hyt hyar iy ey YReE AT ear A BbERL Fapan Bl R B Y B

NN- di et hy| f or MSWARCI) &vavk 357 (MeH)'r eaction mi xture was stirred at room

tenper ature overnj ght, then 2 caentra der redu pressure. The
o) due v i PERbEAH B oIS orfth Hae! Sd0d s AmiBHin G S do
solution. The gigstNres.yms transferred to a separatory funnel and the |ayers
wer e separ at ed. The organic |ayer was washed with saturated agqueous sodi um
bi carbonate and brine, dried over magnesiumsulfate, filtered, and
concentrated under reduced pressure @ga&@f?ﬁford 5.5 g of crude

N- met hoxy- N-net hyl -5- (2-propyl -1 Him , 5- c]quinolin- |-yl)pentanam de
as a brown oil that wa$-[22dRimethyhd{2-mztiyl[fli3¢dioxiaban-2-yl)poppl]lnext step. Step 6:
The materjal from Step 5 was eat.ed cordi to .a nodification of the 30
pr ocedur eisgescri bed in Step Zf%fm%[%ﬁé?%‘ .°ﬂg’ﬁém?18%cti on mxture was worked
up by separating the layers using a separatory funnel. The organic |ayer was

NH,
”f. PR
N

oy

0]

Steps 1 — 5 were the same as described for Example 22.
20 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-

25 imidazo{4,5-clquinoline (8.8 g) as an oil that was used directly in the next step
without further purification.

Step 7:
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washed with saturated agqueous sodi um bi carbonate and brine, dried over 123
magnesi um sul fate, filtered, and concentrated under reduced pressure. The
crude 5-(4-am no-2-propyl- 1Him dazo[ 4, 5-c]quinolin-1-yl)-N methoxy-N

net hyl pent anani de was purified by flash chromatography (silica gel, eluted
with 10% et hanol e ginch RleiR UBRAGI lh@tégsg%&i@o éfﬁﬂ{n'xﬁe 1 hagheae was added

to the 5 solid and the"m xture was soni cated. The solid was isolated by
filtration and to amineig 12, 28timethiyh342-wathyli 3 dienvlane2- -pherepyle1H-

o ool 4 5o ik Sclauinaling (8.8 g, 27 rmel) by peaction with m-CPRA (LL8 gLo,
needl es, Tp 1SGridte G2 Mn(«ﬂ@m)(zmemy&m]ﬂ(mun;z yl);ﬁoﬁlh]a;’ﬁ-oxﬁallﬂ;l for 2

H27N5020. 15 H2Q | C, ? 7.40; N, 18.81. Found: C__ 64.16; H, 7.40; N,
18.81. Ex a§m| e ngx)dazo[4 5¢ qumohne followed by reaction with p-toluenesulfonyl chloride

1-[4- Am no- 2- (?'P XYBHRYah %Eﬁ-dofﬁop kki s\%adéhU{B fdo'rﬁ'L to#«lxl?détlagfz? one N2

N 15 Step 1: m norret )cyc pano epared using t nmet hod of
|. L. Lysenko danﬂhﬁ3(G.-m¢(hY1[h3(]dmxolan ZRdu)pmpyl]J lfa@daidﬂﬁﬁic]qlﬁ%,lmﬂp 1238 1243

(2001). A solution of i t.roqui nolJ .28 in

di chl or onet han&™5G* (‘é’@ﬁw_r?w%ﬁghdgﬂ% 8'%6?36&5 B éﬂécaﬂge&:&g‘ft}opr“@ﬁ‘ asus pensi on
of 1 (am nonet rswhbl@wﬂmmmﬁ@lm eﬁﬁlo?onmhé t}ﬁnebn&aﬁpﬁtamyshtamn@fw 30 i, 45.4
nol ) in di cHl or onet hane (120 nL). The m xture was stirred at room

t enper at ub® foram@maa% hydropdde M@loe@ﬁh@ﬁﬁqfﬁl@at)mﬁﬁw@&}ew HBssure. The
resi due was suggféa %%%Oﬁ'a‘f’?““@ ¢L) and was stirred for 3 hours. The
S

solid 25 was i ration, washed with water (50 mL), and dried in
a vacuum ovenMS(NBSIEszBﬁf(I\be)B 99 g of 1-{[(3-nitroquinolin-4-

L LT Carnt 17 oquidtel FHoR RS e B 2 B dhofounios 16 s, 4 ol

and 5% pl ati num.;gnNcpgbpn (400 ng) in ethyl acetate (80
15

Example 32
5-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)-4,4-dimethylpentan-2-one

By the general method of Example 11, 1-[2,2-dimethyl-3-(2-methyl-

20 [1,3]dioxolan-2-yl)propyl]-1 H-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-y1)-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)*;

25 Anal. calcd for C,gH22N4O: C, 68.89; H, 6.80; N, 18.90. Found: C, 68.91; H,

6.85; N, 19.12.
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m.) and nmethanol (8 nlL) was hydrogenated on a Parr apparatus at 35 psi (2.4
x 5 105 Pa) of hydrogen at roomtenperature for 3 hours. The m xture was
filtered through CELITE filter agent, which was rinsed with 10%
met hanol / et hyl acetate. The filtrate was concentrated to an orange oil that
was used directly in the next step. iRuppled3 10 The material from Step 2 was
di ssol ved indi chl oromethane (70 nm.). The solution was cooled to O C and
et hoxyacetyl chi-Griuanoca,7-dimethylapropyints{-ymidageld, rdlpasidiar bpheestan-21one r eact i on
mxture was stirred at 0 C for 1 houryythen the solvent was renoved under
reduced pressure. The residue was used ’di rect| in the next step. 15 Step
4. The material from Step 3 was di s§o ethanol (70 nL) and 2 M
aqueous sodi um hydroxide (15 nL, 3 ' ) was added. The reaction mxture
was heated at 60 C for 1 hour, then tirred at roomtenperature
overnight. The volatiles were renoved under\reguced pressure and to the 20
resulting residue was added di chl oronet hane m.) and water (50 nlL). The
m xture was adjusted to pH 7 with 1 MHCI. The |ayers were separated and the
aqueous | ayer was e tract ed with dichloronmethane (25 m.). The organic | ayers
were conbi ned, drie magnesi um sul fate, filtered, and concentrated to
afford 4.28 g of Crgdel)ﬂam[o?a5gid}9&xﬁw-ﬂmbsbyﬂditémﬂééobﬂsé5m6b% agyi n-1 25,
ep S

yl ] butan-2-one a tan solid was added to
a sol ution of H-qminobutyrate hydrochloride (1140g,0683 mol) were tnturated inN, N—

ﬁr?xynnef:ml)z g%%?thm.daz rrkg‘13 @?ﬂ"@gmﬁ gm’gﬂ} t |I%rr‘r916 5>g<]t u?eS\?\/as 30
stirred for 1 hadlywadddded wagén&@@aﬁtﬂo\inﬂslﬁhﬁ AM%E&&E&HC@B&H@H' um hydr oxi de

(10 nm) and p-tol uenesulfon%/ chloride (1 7.25 mml) wer e added. The
m xture was st iMIKEE s Plope &W%@&Fnblet“h@ﬁl%fé“? f1d; the BEACUIORYEASE | | trate was

diluted 3g5 V"‘sﬁﬁedjb\féprh_r%to U@x%ﬁ@a@%y@ﬁ%\ﬁi&)mﬁ&%dﬁﬁé féﬁ&io%%ﬁ%{:%ﬂfﬁ?eté‘)d' um

bi carbonate (50 | ayers Wwere separated and the aqueous | ayer was
extracted with Armddﬁiooalmmunmfénﬁthﬂannp)‘: (102emby @@himol)l aagethyl 4er e conbi ned,

dried over %gxer?obﬁm aie hycﬁ%&ﬂorgde (S? 2 g 0. I%Bqnﬁﬁnclﬁ%r(%da mLS &e%'aﬁcl‘le% a brown

solid. The sol

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

15 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.

20 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

25 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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5 was purified by chromatography on a HORI ZON Hi gh- Performance Fl ash

Chr omat ogr aphy (HPFC) instrunent (available from Biotage, Inc,
Charlottesville, Virginia, USA) (silica gel, gradient elution with 0-35% of
a solution conmprised of 80% CHC13, 18% MeOH, and 2% conc. NH4OH (CMA) in

chl orof orm toegyf 41%(‘5] 63d1ﬁﬁﬂ1y§91nht%tétﬂ§:‘$lo[f’l@a E)?ﬁdﬂ-@t)@?alrﬂlﬂ(ﬂgut@fa%s:ho

chl or oor i hexanes. The crystals were isolated by filtration and dried in a
vacuum oven at yelpovcalig. afford 0.718 g of 1-[4-anino-2-(ethoxynethyl)-1H

i m dazo[ 4, 5- c] qui no 931 yl ] but an- 2-one as pal e pink needles, np 187-188 C.
M5 (APCI) mz 313 (M*+ H+; Anal. calcd for CL7H20N402: C, 65. 37; H, 6.45;
N, 17.94. Found: C, Etil £15,6-tlimeftyl-8-nitfitettizold(1,57d]pyfidiaspl ary Corrpounds
Certai n exenpl cofypound | nc i ng. sone. of those d crl ed above 20 in
Che Examplos, RIVBEONBOFEF (64 B Bl 46 by hRcaandnd D) wher ein X
R2, and RL.1 awar;sélm@anmﬂbak&ban W& Aded. THNRixhBDWas plla&dtdﬁ'as table, for
each ring system each |ine represents one specific conpound. H2 NHZ NHZ

“R2 N -R2 N>- hpgrogenptoxford2owrs@niilfered throughriayer ®iCELHE filteraid The |- 3a 126
L PO G R ol 0 BB VRS
- CH2- i sobutyl amitho-Sdimétkyltetrazatlyfll,5-dpyridii7- yl)amﬁib]ﬂutyrate
10 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
15 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.
20 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

25 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. ‘

30 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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dimethyl-8-propyl-1H-imidazo[4,5-c]tetrazolo[1,5-a]pyridin-7-yl)butyryl
chloride.

Step 7:

4-(5,6-Dimethyl-8-propyl-1H-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—Dimethylhydroxyl'anﬁhe 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-
cltetrazolo[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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127 H -(CH2)3- cyclohex | H CHz 3 phenyl H CHz 3- 4-chloro henyl H CHz 3-
2,4-dichloro henyl H-(CH2)4- nethyl H-(CH2)4- ethyl H-(CH2)4- n- ro vyl
H CHz 4- isopropyl H-(CH2)4- c cloro |l HCH2)4- n-butyl H -(CH2)4-
sec-butyl H-(CH2)4- isobutyl H- CHz 4- a tert-butyl H CH2)4- n- ethyl H
CHz 4- c cl o epioplyl-1AHimi{daib{45-c] tlatrmmfl SJd Ipyridii2) 4Dp eyl DbwexyithoutlafsHz  4-

phenyl H -(CH2)4- 4-ch)oro hen | - 2,4-dichlorohen | H-(CHz 5-
methyl H CHz siurberguniigagen, 5. . ro yI H CHz 5- i sopropyl H CH2)5- cyclo
royl HCHz 5- n- bS’Jeﬁ!b H-(CH2)5- sec-butyl H CHz 5- i sobutyl H CHz 5-
tert-butyl HCHz 5- n- ent | HCH2)5- cyclo ent | -(CH2) 5- n-hexyl H
-(CH2)5- ¢ clohex | Triphenylphosphine (13.5 g, 51.5 mmol) was added to a mixture of 5-
5 (5,6-dimethyl-8-propyl-1H-imidazo[4,5-c]tetrazolo[ 1,5-a]pyridin-7-yl)pentan-2-
one (8.15 g, 25.8 mmol) and 1,2-dichlorobenzene (163 mL) and heated to 133
°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
10 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
15 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.
20 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
25 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-d) § 5.58 (s, 2H), 4.16 (t, /= 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.
30 calcd for CyoHa6N6O;: C, 66.64; H, 8.39; N, 19.43. Found: C, 66.40; H, 8.63; N,
1944.
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Step 1: .
5 ¢ A solution of ethoxyacetyl chloride (7.00 g, 57.1 mmol} in

dichloromethane (10 niL) 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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dichloromethane (100 mL). The solution was washed with saturated aqueous

sodium bicarbonate (2 x 50 mL), then was concentrated under reduced pressure
to yield a solid that was recrystallized from ethanol/water three times. The
crystals were dried in a vacuum oven at 79 °C to provide ethyl 4-[4-amino-2-

10 (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. calcd for C19H24N4O5: C, 64.03; H, 6.79; N, 15.72. Found: C, 63.76; H,
6.89; N, 15.49.
15
Example 35
4-[4-Amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl]-N-methoxy-N-
methylbutanamide
NH,
Lo o
L N>-_l
\\\\(0
/
N-o
20 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
25 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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separatory funnel and the layers were separated. The aqueous layer was
extracted with dichloromethane. The organic layers were combined, washed
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 punﬁcatlon 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-[4-5mino-
2-(ethoxymethyl)- 1 H-imidazo[4,5-c]quinolin-1-yl]-N-methoxy-N-
methylbutanamide as a pale yellow solid, mp 163-165 °C.

MS (APCD) m/z372 M + H');
Anal. calcd for CigH3sNsO;5: C, 61.44; H, 6.78; N, 18.85. Found: C, 61.48; H,
6.82; N, 18.68.
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5 Step 1:

Pota§sium 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

10 (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.
15 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.

20 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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reduced pressure. The remaining aqueous solution was washed with

dichloromethane and adjusted to pH 5 with 10% aqueous hydrochloric acid. The
aqueous layer was extracted with dichloromethane (2 x). The later organic
layers were combined, dried over magnesium sulfate, filtered, and concentrated
10 to yield 11.5 g of 5-(2-propyl-1H-i;nidazo[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
15 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-dimethylhydroxylamine
hydrochloride (3.26 g, 33.5 mmol) and N,N-dimethylformamide (2 mL). The
reaction mixture was stirred at room temperature overnight, then was
20 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
25 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
30 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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- CH2C CH3 2- ?ﬁﬁ{ - CH2OH - CHZ_ -20-| CH2C( CH3) 2-
i sopropyl - CHOdRaming PGPQ'} QHIE%FQ{‘WCF 11“1“91@'-12@1*1\[@!‘3@8 M3 - n-butyl
2 tort-butyl TSR v Ry (R bt hogroh? RIS e ST e T
-CH2OH - CHZC c&@@netmhbmlchlor@mmer) GHROYidRi3 plid. thmhm ladded GEhEH
020002 D e G B SR e SRS S°
ethyl 132 a . dried3BOHC-ifivacumByveet&profide 544-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™); .
10 Anal. calcd for C3H;7Ns50,+0.15 H;0: 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
NH,
S o
P N>—/
-
15
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
20 (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
25 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 Jmethyl} cyclopropanol as a yellow solid.
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5 3f) E5Fhybogsn ookl bt S Bholls (B i RE ekl 2) 200 &

CH2 20CH2- 2, 4idowgdhl @ELCI'TErﬁlﬂer agetl;RQith- WA 306G t 0% Bdethahol/etiHiaédthte.

15

20

25

30

CH2

- CHZeH

et hyI

t{a@_yzasgpwnat@d tq 3 qrange oil that was used dlrectly 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 HCI. 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 S:

mCPBA (2.11 g, 8.57 mmol) was added to a solution of 1-[2-
(ethoxymethyl)-1 H-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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N - ! * ” '

-CH2OH - (CH2) 30CH2- n-butyl -CH2CH - (CH2) 30CH2- sec-butyl -CH20OH CH2
30CH2- isobutyl -CH2OH -(CH2)30CH2- tert-butyl -CH2OH CH2 30CH2- n- en |
-CH2OH - (CH2)30CH2- ¢ clo ent | -CH2OH -(CH2) 30CH2- n-hexyl -CH2CH
-(CH2) 30CH2- ¢ clohex | -CH2OH CH2 30CH2- phenyl -CH2CH - (CH2) 30CH2-
4-chl oro hen | withGligidptomethag(GPil)2nd satimgted egesonespdium BRarbopdge (Bdt hy| - CHZ-

R L e g RSB Y oS
i sobutyl - CH3 didhléfemtthand(Qs yL). Th}&gmﬁb%yens -weee’ktorﬂbmedCﬂﬂed-c@IelZ c cI 0 ent I
O O 0 oS iy U] SRS e B O
C|( (C):Hrzz)zl e% hyl wa‘sgﬁﬁﬁed@'@ﬁ'&natagraﬁl@ dn = FORIZDR High-P&r@ifaide FlashCH3 CHZ 2 c
Chromatography (I-H’F C) instrument (available from Biotage, Inc,
Charlottesville, Virginia, USA) (silica gel, gradient elution with 0-35% of a
solution comprised of 80% CHCI3, 18% MeOH, and 2% conc. NH4OH (CMA)
in chloroform) to afford a tan solid that was recrystallized from
10 chloroform/hexanes. The cxtystals 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 (APCI) m/z 313 (M + H)";
Anal. calcd for Ci7H20N4O2: 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,
Ry, and R,.; are defined immediately below in the table. In this table, for each

ring system, each line represents one specific compound.

NH

NH,
R, 2 YR
f | >‘ fl /I N)—R2 | N)' X
| |
x\]//o X

R1 -1 R‘_1 R1 -1

3 b

25 I-2a I-4a I-3a
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-CH3 CH2 2- sec-butyl -CH3 CH2)2- isobutyl -CH3 CH2)2- tert-butyl -CH3
CH2)2- n- ent | -CH3 CHZ 2- ctoen | -CH3 CH2 2- n-hexyl -CH3 CH2)2- c
clohex I  -CH3 -(CH2)2- phenyl -CH3 CH2 2- 4-chloro hen | -CH3 -(CH2)2-

2, 4-di chi orohenyl -CH3 CHZ 3- nmethyl -CH3 -(CH2)3- ethyl -CH3 CH2 3- n- ro
|  -CH3 -(CH2)3- isopropyl -CH3 CH2 3- ccloro 1 -CH3 CH2 3- n-butyl

-CH3 -(CH2) 3- |®gc-butyl -CH3 CH2X3- isobutyl -CHR,CH2 3- tert-butlyl -CH3
-(CH2) 3- n- entH thydrogéld CHZ 3- c|cCH,ent | -CH3 Chéthsi n-hexyl -GH3 CH2 3-
cycl ohexyl - CHZ2 3 phenyl 134 _ ¢33 - (CH2) 3- 4jemjprohen T - - (CH2) 3-
2, 4-di chl or ophgpyl - CH3 - (CHZ2J 4 ORIy T CAST-( Jﬁ%hz)bylet nyt—= CHz 4-
n- rol -CH3 (% 4; 1>Pprupyi -(%_E_(CHL A——C <t D3 SoBropyl —CHE3—CHz—- n- but yl
-CH3 - (CGH2) 4- rgpe-butyt -CH,- cyclopropyl

H -CH,- n-butyl

H -CH,- sec-butyl

H -CH,- isobutyl

H -CH,- tert-butyl

H -CH,- n-pentyl

H , -CH,- cyclopentyl

H -CH,- n-hexyl

H -CH,- cyclohexyl

H -CH,- phenyl

H -CH,- 4-chlorophenyl

H -CH,- 2,4-dichlorophenyl

H -(CH,),- methyl

H -(CHa),- ethyl

H -(CH,),- _ n-propyl

H -(CHz2)2~ isopropyl

H -(CHy),- cyclopropyl

H -(CHy),- n-butyl

H -(CH,),- sec-butyl

H -(CHz)z- isobutyl

H <(CHz),- tert-butyl

H -(CH,),- n-pentyl

H -(CH,),- cyclopentyl

H -(CHa),- n-hexyl

H -(CHy),- cyclohexyl

H -(CHy),- phenyl

H -(CH,),- 4-chlorophenyl

H -(CH,),- 2,4-dichlorophenyl

H -(CH,);- methyl

H -(CHy)s- ethyl

H -(CHy)s- n-propyl

H -(CHy)s- isopropyl

H -(CHy)3- cyclopropyl

H -(CH,)s- n-butyl

H -(CH,)s- sec-butyl

H -(CHy)3- isobutyl

H -(CH,)3- tert-butyl

H -(CH,)s- n-pentyl

H -(CHy)s- cyclopentyl

H -(CH,)s- n-hexyl
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-CH3 CHz 4- isobutyl -CH3 CHz 4- tert-bul -CH3 -(CH2)4- n- en| -CH3 CHz

4- cyclopentyl -CH3 4CHz 4- n-hexyl -CH3 CHz 4- c clohex | -CH3 -(CHz 4-
hen 1 -CH3 -(CH2)4- 4-chlorohen | -CH3 -(CH2)4- 2,4-dichlorohenyl -CH3 CHz
5- nmethyl -CH3 -(CH2)5- ethyl -CH3 -(CH2)5- n- ro |l -CH3 - CH2)5-
i sopropyl -CHBI - CHz 5- c clo 1]|-(C8#3- CHz 5- n-bléytlohexdH3 CHz 5- |sec- butyl
-CH3 CHz 5- isgpbutyl -CH3 CH2 5 (CeL}- bu 1 - CH3| pa) 5- n- penty - CH3
CHz 5- c clo egfylr -CH3 HZ)5- MR}, - OB _CHZ ba_chiofdgbt T - CHz 5
phenyl -CH3 Ci —4=chtoro trerm1— ;53‘ CHZ—5-—2; '12%cﬁ ] Iﬁl” | -CH3 CHz
6- net hy| -CH:‘H’:HL 6-—et hy: -JGHCTL )_G- =101 -’\,Eﬂol-\u Z )y o=—1tS8qpr Opy|
-CH3 - (CH2) 6- eto—+of eH—( Aty ORI GHz6—see—Hut yl
_CH3 Ot 6- isbbutyl oz ooy 6l (ke puryl cthyl

H -(CHy)s n-propyl

H -(CH,)s- isopropyl

H -(CHy)s+ cyclopropyl

H -LCH2)4- n-butyl

H -(CH3)s- sec-butyl

H -(CH»)s- : isobutyl

' H -(CH3)4- i tert-butyl

H -(CHy)4- n-pentyl

H -(CH,)s- cyclopentyl

H -(CH;)s- n-hexyl

H -(CH,)s- cyclohexyl

H -(CH;)s- phenyl

H -(CHy)4- 4-chlorophenyl

H -(CH,)a- 2,4-dichlorophenyl

H -(CHz)s- methyl

H —(CHz)s- ethyl

H -(CH,)s- n-propyl

H -(CH,)s- isopropyl

H -(CHy)s- cyclopropyl

H -(CHy)s- n-butyl

H -(CH,)s- sec-butyl

H -(CHy)s- isobutyl

H -(CH;)s- tert-butyl

H -(CH3)s- n-pentyl

H -(CHy)s- cyclopentyl

H -(CH,)s- n-hexyl

H -(CH,)s- cyclohexyl

H -(CH;)s- phenyl

H -(CHy)s- 4-chlorophenyl

H -(CH,)s- 2,4-dichlorophenyl

H -(CHy)¢- methyl

H -(CHz)G- ethyl

H -(CH;)e- n-propyl

H -(CH,)e- isopropyl

H -(CHay)e- cyclopropyl

H -(CH;)¢- n-butyl

H -(CH;)s- sec-butyl

H -(CH,)¢- isobutyl

H -(CHy)¢- tert-butyl

H -(CH>)s- n-pentyl
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- (CH2) 6-
-CH3 CH2 6-

cycl ohexyl
-(CH2 6- 2,4-dichloro henyl

n- ent |

-CH3 CHz 6-
-(CHZ 6 phenyl
-CH3 -CH2C CH3 2- net hyl

NS

c clo ent |

-CH3 -(CHz 6-

n- hexyl
-CH3 CHZ 6- 4-chl orohenyl
-CH3 -CH2C CH3 2-

135
- CH3

ethyl -CH3 -CH2C(CH3)2- n- ro | -CH3 -CH2C CH3)2- isopropyl -CH3 -CH2C
CH3 2- cycla g1 -CH3 - CH2ZC[ CHB)ZH,Jp- but yI - qmﬁwggypHB Sec-jbut yl
-CH8 - Gi2C CH3pZ- “Tsobutyl - TR . O3 - Ter T pyE - L CH3 2-
n- en | -CH3 HCHAL,(L,I'L:S)A- (,yLiUJ(;:‘( ; . —CH3 u—z fbﬂ.” trexyt—- CH3
-CH2C CH3 2- ¢ ctohex—t =—CHS— L(b B—2= plcllyl R2e—€H3—2- 4-chloro
hen | -CH3 - GRE-€C€H3I—2—24-dich hen | CH3 pr et hyl
-CH3 _CHZC(CH;4EPH2L49thy! o | -(El)s Yo ) 20k hd-chigrophenyh n e cHg
2CH2- i sopropyH - a3 - cHpc cHR pe@blse clo ro 1 | 2.fdchiqrephenyhz odrp-
n-butyl -CH3|HCH2C CH3 2CH2- sec-GHdGICH:)»CH3 - CHpwmeliyB 2CH2- i sobdtyl - CH3
-CH2C CH3) 2CHRH tert-butyl -CH3|-CHEICHE3 2CH2- heth@n |

H -CH,C(CH,),- n-propyl

H -CH,C(CH3),- isopropy!

H -CH,C(CHs),- cyclopropyl

H -CH,C(CH3),- n-butyl

H ’ -CH,C(CH,),- sec-butyl '

H -CH,C(CH;),- isobutyl

H -CH,C(CH3),- tert-butyl

H -CH,C(CH3),- n-pentyl

H -CH,C(CHj;),- cyclopentyl

H -CH,C(CHj3),- n-hexyl

H -CH,C(CH;),- cyclohexyl

H -CHzC(CH3)2- phenyl

H -CH,C(CH;),- 4-chlorophenyl

H -CH,C(CH3),- 2,4-dichlorophenyl

H -CHzC(CHg)zCHz- methyl

H -CHzC(CH3)2CH2- ethyl

H -CH,C(CH3),CH,- n-propyl

H -CH,C(CH;),CH,- isopropyl

H -CH,C(CH;),CH,- cyclopropyl

H -CH,C(CH;),CH,- n-butyl

H -CH,C(CH;),CH,- sec-butyl

H -CH,C(CHj;),CH,- isobutyl

H -CH,C(CH;),CH;- tert-butyl

H -CH,C(CH;),CH;- n-pentyl

H -CH,C(CH;3),CH,- cyclopentyl

H -CHzC(CHg,)zCHz- n—hexyl

H -CH,C(CH3),CH,- cyclohexyl

H -CH,C(CH3),CH,- phenyl

H -CH,C(CH;),CH;- 4-chlorophenyl

H -CH,C(CH;),CH,- 2,4-dichlorophenyl

H -(CH,),OCH;- methyl

H -(CH,),OCH;- ethyl

H -(CH,);OCH,- n-propyl

H -(CH;),OCH,- isopropyl

H -(CH,),OCH,- cyclopropyl

H -(CH,),OCH,- n-butyl

H -(CH;),OCH,- sec-butyl

H -(CH,),OCH;- isobutyl
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-CH3 -CH2C CH3 2CH2-
¢ cl ohex |

CH3) 2CH2-
4-chl oro hen

c cloenl

-CH3 -CH2C CH3 2CH2-
-CH3 -CH2c(cH3) 2CH2- phenyl
-CH3 -CH2C CH3 CH2- 2, 4-di chl orophenyl

RE—.

n- hexyl
-CH3 -CH2C CH3

-CH3 -CH2C

CH2-

-CH3 CH2 20CH2- neth

| -CH3 CH2 20CH2- ethyl -CH3 CH2 20CH2- n- ro | -CH3 CH2 20CH2- isopropyl
-CH3 CH2 20CHZ[HC cloro 1 -CH3 |GCHX3008~ n-but |lert-b@lylB CH2 20CH2}

sec-butyl -CH3 - CH2 20CH2- 1 SOQU{CH,),0CHS - (CH2) 20681 tert-butyl| -CH3
CH2 20CH2- n- jgpt T 136 - CH3 CHZ _d§ihOCHE,- CT 0 Nt ¥lclopddfd Oz 20CHR-
n-hexyl -CH3 [y CH2y20CH2="C Ccl O SICH,),OCHE ~ ( u—z) 7T prlerlyl -
- (CH2) 20CHz2- htroro—tenyt Crflmmﬁg}rma- TR renyt—:r CH3
- (CH2) 30CH2-  rethyt——€H3 Cr"")BC(_ B, S .,_luu"'-'.z A—ro yl - CH3
- (CH2) 30CH2- ilsb—+o—1 CH3 (MZ\ o c!o 1 - n- but yl
-CH3 CHz 30cHZHsec-butyl -cH3 - AHD. | sohy anhloronhfmyL(m?n CH2-
tert-but | - - (CH?) 30CH?- _n- e@HﬂzOCM’MMorgghmb ent| |

H -(CH;,);0CH,- methyl

H -(CH,);0OCH,- ethyl

H -(CHz)gOCHz- n-propyl

H - -(CH,);0CH,- isopropyl

H -(CH,);0CH,- cyclopropyl

H -(CH;);0CH,- n-butyl

H -(CH;);OCH,- sec-butyl

H -(CHz);OCHz- isobutyl

H -(CH,);0CH,- tert-butyl

H -(CH,);OCH,- n-pentyl

H -(CH;);0OCH,- cyclopentyl

H -(CH;);0OCH,- n-hexyl

H -(CH,);0CH,- cyclohexyl

H -(CH;);0CH,;- phenyl

H -(CH;);0CH,- 4-chlorophenyl

H | (CH;);0CH;- 2,4-dichlorophenyl

-CH,OH -CH,- methyl

-CH,OH -CH;- ethyl

-CH,OH -CH,- n-propyl

-CH,OH -CH,- isopropyl

-CH,0H -CH,- cyclopropyl

-CH,0OH -CH,- n-butyl

-CH,OH -CH,- sec-butyl

-CH,0H -CH,- isobutyl

-CH,OH -CHz- tert-butyl

-CH,0H -CH,- n-pentyl

-CH,OH -CH,- cyclopentyl

-CH,OH -CH,- n-hexyl

-CH,OH -CH,- cyclohexyl

-CH,OH -CH,- phenyl

-CH,0H -CH,- 4-chlorophenyl

-CH,OH -CH,- 2,4-dichlorophenyl

-CH,OH -(CHz)z- methyl

-CHon -(CHz)z- ethyl

-CH,OH -(CHa),- n-propyl

-CH,0H -(CHz),- isopropyl

-CH,OH -(CHy),- cyclopropyl

-CH,OH -(CHs),- n-butyl
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[y

-CH3 - CHz 30CH2- n-hexyl -CH3 CHz 30CHz- c clohex | -CH3 -(CH2)30CH2-

phenyl -CH3 -(CH2)30CH2- 4-chloro hen | -CH3 -(CH2)30CH2- 2, 4-dichloro hen
|  -CH2CH3 (ethyl) -CHz- nmethyl -CH2CH3 -CH2- ethyl -CH2CH3 -CHz- n- ro |
-CH2CH3 -CH2- isopropyl -CH2CH3 -CH2- c cloro | -CH2CH3 -CH2- n-butyl
-CH2CH3 - CH2- [segho”t y| - CH2CHS [--(¢iLy),-1 sobutyl | GER6ddgl - CH2- tert} butyl
-CH2CHB - CH2- gl T - CFZOHB -y ) CT0 ent isobiiREAS - CHZ- n- hexyl
- CH2CH3 - CH2- CY,LGHEXY! —CH2CH3 -(ﬁé‘ - phenyt CHZD inCHZ' Z=thtpro hen |
-CH2CH3 - CH2- 2= ht-oro—hen—t -[gﬁgi\,m“"’ —(CH2)2—rethy—Cc2eH3—{Hz z-
et hyl -CH2CH3 |— A—t-6 B—(cH2—2—it L Vovi—— crocHg] - (CHR) 2-
cclorol -Qu2E e 2 YL AREN - CHRCH3
-(CH2) 2- i sobutH9H7 . crocHs - qiefOBrtert-phutyl [7hedlon Corr 2- b oent |
- CH2CH3 - (CHz [2CHeQH] opent vl - CHR(§M)-(CH2 2 1- hhé&xslphexyl

-CH,OH -(CH,),- phenyl

-CH,OH -(CH;),- 4-chlorophenyl

-CH,OH -(CH;),- 2,4-dichlorophenyl

-CH,0H -(CH2)3- methyl

-CH,OH -(CH;)3- ethyl
’ -CH,OH -(CH;)s- n-propyl '

-CH,0H -(CHp)s- isopropyl

-CH,OH -(CH;);- cyclopropyl

-CH,OH -(CHy)s- n-butyl

-CH,OH -(CH,);- sec-butyl

-CH,OH -(CH,)3- isobutyl

-CH,OH -(CH;)s- tert-butyl

-CH,OH -(CHz)s- n-pentyl

-CH,0OH -(CH,)s- cyclopentyl

-CH,OH -(CH;);- n-hexyl

-CH,0OH -(CHy);- cyclohexyl

-CH,0H -(CHp);- phenyl

-CH,OH -(CHy)3- 4-chlorophenyl

-CH,OH -(CH,)s- 2,4-dichlorophenyl

-CH,OH -(CH2)4- methyl

-CH,OH -(CH2)4- ethyl

-CH,0OH -(CHy)4- n-propyl

-CH,0H -(CH,)s- isopropyl

-CH,OH -(CHy)s- cyclopropyl

-CH,0OH -(CHz)s- n-butyl

-CH,OH -(CH,)s- sec-butyl

-CH,OH -(CHy)s- isobutyl

-CH,OH -(CHj)s- tert-butyl

-CH,OH -(CH;)s- n-pentyl

-CH,0H -(CH;),- cyclopentyl

-CH,OH -(CH2)4- n-hexyl

-CH,OH -(CH;)s- cyclohexyl

-CH,OH -(CH2)4- pherLyI

-CH,OH -(CH»)s- 4-chlorophenyl

-CH,OH -(CHa)s- 2,4-dichlorophenyl

-CH,OH -(CH,)s- methyl

-CH,OH -(CHy)s- ethyl

-CH,OH -(CH>)s- n-propyl

-CH,OH -(CH,)s- isopropyl
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L TSV or— e opmen R i

-CH2CH3 -CH2 2- ¢ clohex | -CH2CH3 -(CH2)2- phenyl -CH2CH3 - CH2) 2-
4-chioro hen | -CH2CH3 -(CH2)2- 2,4-dichlorohen | -CH2CH3 CH2) 3- net hyl
-CH2CH3 -CHz 3- ethyl -CH2CH3 CH2 3- n- ro | -CH2CH3 -(CH2)3- isopropyl
-CH2CH3 -(CH2)3- c clo rol -CH2CH3 -(CH2)3- n-butyl -CH2CH3 -CHz 3-
sec-butyl - CHZGHBOEH2) 3- i sobut y[(CHHH2CH3 CHz 3 cheloprobyt yI - CH2[H3
-(CH2) 3- n- enf. OH,08CH2CH3 CHz 3-[ ¢gcghQ en T - CH ity CHZ) 3-n-he Kyl
- CH2CH3 - (CH2) BoH0d onexJ B m—&l'l 8 au-IZ 3 pneny| sec B S~ Oz 37
4- chl or ophenyl — —(CH2)3=—2; chioroten 5= e —(CH2)- et hyl
- OrROHS - (R et — e%%#{r +— B erpy4—isbpr opyl
-CH2CH3 - (CHR) & o—ropyl c 25{("!_!’)\/1 A Qe oo ofD) 4-
sec-butyl -CHZE BIHQOH‘("I—b 4-_j sobut \/‘(C Z)f‘]—l?[‘l—l’-! = ((CHZ WAB_nnyn butyl - CHCH3
CH2) 4- n-pent yI-CHOBo R - () 4-[4CHisent | - CHICMBIOPEEYID) 4- n- hekyl
- CH2CH3 - ( CH2) 4CHOH ohex | - CHACGKBHOMz 4 phenyl | n-hexyl

-CH,OH -(CH,)s- cyclohexyl

-CH,OH -(CH)s- phenyl

-CH,OH -(CHy)s- 4-chlorophenyl

-CH,0OH -(CH,);- 2,4-dichlorophenyl -

-CH,0H ' -(CH,)¢- methyl '

-CH,OH -(CHp)¢- ethyl

-CH,0OH -(CH,)¢- n-propyl

-CH,0H | ~(CH;)¢- isopropyl

-CH,OH -(CHy)s- cyclopropyl

-CH,OH ~(CH,)s- n-butyl

-CH,0H -(CHs)s- sec-butyl

-CH,OH -(CH,)¢- isobutyl

-CH,OH -(CHy)e- tert-butyl

-CH,OH -(CH)s- n-pentyl

-CH,OH -(CH,)s- cyclopentyl

-CH,OH -(CHy)¢- n-hexyl

-CH,0OH -(CH,)¢- cyclohexyl

-CH,OH -(CHp)¢- phenyl

-CH,0H -(CHj)s- 4-chlorophenyl

-CH,OH -(CHy)s- 2,4-dichlorophenyl

-CH,OH -CH,C(CH;),- methyl

-CH,OH -CHzC(CH:;)z- ethyl

-CH,OH -CH,C(CH»),- n-propyl

-CH,OH -CH,C(CHj),- isopropyl

-CH,OH -CH,C(CHs),- cyclopropyl

-CH,0H -CH,C(CH3),- n-butyl

-CH,OH -CH,C(CHs),- sec-butyl

-CH,OH -CH,C(CHjs),- isobutyl

-CH,OH -CH,C(CHas),- tert-butyl

-CH;OH -CH,C(CHs),- n-pentyl

-CH,OH -CH,C(CHz3),- cyclopentyl

-CH,OH -CH,C(CH;),- n-hexyl

-CH,OH -CH,C(CH3),- cyclohexyl

-CH,OH -CH,C(CH3),- phenyl

-CH,OH -CH,C(CHs),- 4-chlorophenyl

-CH,0H -CH,C(CHs),- 2,4-dichlorophenyl

-CH,OH -CH,C(CH;),CH;- methyl

-CH,0OH -CH,C(CH;),CH;- ethyl
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[ -

-(CH2)4- 2,4-dichloro hen |

-CH2CH3 - (CH2) 4- 4-chloro hen | -CH2CH3
-CH2CH3 - (CH2)5- methyl -CH2CH3 - CH2)5- ethyl -CH2CH3 -(CH2)5- n- ro |
-CH2CH3 - (CH2)5- isopropyl -CH2CH3 -CHz 5- cycloprop 1 -CH2CH3 CH2 5-
n-butyl 138 -CH2CH3 CH2 5- sec-butyl -CH2CH3 CHz 5- isobutyl -CH2CH3 CHz
5- tert-butyl |.cgdCH3 - (CH2) 5- h-q¢Ju(¢H,),cHl kdsgopyt C to ent 1] - CH2CH3
-(CH2) 5- n- hexytq, OffZCH3 - THZ] ’CI? CHE)E(’}H- bpidpi 2. O pnenyl - CH2CH3
-(CH2)5- 4-chl ‘-ﬁﬁ-tﬁi‘y' = CH2CH3 2—0| chr &))FCPOP%?S’L ChH3 CH2 6-
_ITE'[ hyl - CH2CH;J mﬂ)- ethyt—CH2¢ .Amzd( (:Eibll- o) 'hmy 3 CHZ 6=
i sopropyl - gvine CEH2—6—e—€ho SO B3 7 A—btty—{- CH2CH3
CH2) 6- sec- but RCH3 - (CH2)6 - byt yl
SoH2OH3 - (o) ECHi et | S +£H3Q(£H32@Qizf clo Eﬁbutyll o - (ICH?) 6-
n-hexyl -CH2CHEHEHE 6- ¢ cl ohex| ICHG(EHREHED) 6l fetydhutyl - CHoCH3 (H2 6-
4- chl or ohen | | -CH,OH -CH,C(CH3),CH,- n-pentyl
-CH,0H -CH,C(CH;),CH,- cyclopentyl
-CH,OH -CH,C(CH3),CH,- n-hexyl
-CH,0OH -CH,C(CH;),CH,- cyclohexyl
-CH,0H -CH,C(CH3),CH,- -phenyl
' -CH,0H -CH,C(CH;),CH,- 4-chlorophenyl
-CH,0H -CH,C(CH;),CH,- 2,4-dichlorophenyl
-CH,OH -(CH,),0CH,- methyl
-CHzOH -(CHz)zOCHz- ethyl
-CH,OH -(CH;),OCH:- n-propyl
-CH,OH -(CH,),OCH,- isopropyl
-CH,OH -(CH,),OCH,- cyclopropyl
-CH,OH -(CH,),0CH,- n-butyl
-CH,OH -(CH,);0CH,- sec-butyl
-CH,0OH -(CH,),OCH;- 'isobutyl
-CH,OH -(CHz)zOCHz- tert-butyl
-CH,OH —(CHz)zOCHz- n-pentyl
-CH,OH -(CH,),OCH,- cyclopentyl
-CH,OH -(CH3),OCH;- n-hexyl
-CH,OH -(CH,),OCH,- cyclohexyl
-CH,0OH -(CH,),0CH,- phenyl
-CH,OH -(CH,);OCH,- 4-chlorophenyl
-CH,OH -(CH,),0CH,- 2,4-dichlorophenyl
-CH,0OH -(CH;);0CH,- methyl
-CH,0OH -(CH,);0CH,- ethyl
-CH,OH -(CH,);OCH,- n-propyl
-CH,OH -(CH,);0CH,- isopropyl
-CH,OH -(CH,);0CHj;- cyclopropyl
-CH,0OH -(CH,);0CH,- n-butyl
-CH,OH -(CH,);0CH,- sec-butyl
-CH,OH -(CH,);0CH,- isobutyl
-CH,OH -(CH,);0CH,- tert-butyl
| -CH,OH -(CH,);0CH,- n-pentyl
-CH,OH -(CH,);OCH,- cyclopentyl
-CH,OH -(CH;);0CH;- n-hexyl
-CH,OH -(CH,);0CH,- cyclohexyl
-CH,0H -(CH,);OCH;- phenyl
-CHzOH -(CH2)3OCH2- 4-chlorophenyl
-CH,OH -(CH,);0CH;- 2,4-dichlorophenyl
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A

P e e

-CH2CH3 - (CH2) 6- 2,4-dichloro henyl -CH2CH3 -CH2C CH3) 2- net hyl -CH2CH3
-CH2C CH3 2- ethyl -CH2CH3 -CH2C(CH3)2- n- rol -CHCH3 -CH2C CH3 2-
i sopropyl -CH2CH3 -CH2C CH3 2- c cloro | -CH2CH3 -CH2C CH3) 2- n-butyl
-CH2CH3 - CH2C CH3) 2- sec-butyl -CH2CH3 -CH2C CH3 2- isobutyl -CH2CH3
- CH2C( CH3) 2- 't e-@Hlth%ﬂ&!Zl) u—uu—u FORC O3 2= N- afhathyl - CH2ZCHS - CHRC CH3 2-
ccloent | - 2CCH3 2= _rd:H':_exyi - CHZ2CH Ae-t" 2C bﬂd)é- t Tl ohex |
- CH2CH3 - CH2(( [Gi8y _2- p1'|crryi -CHZ":' —CH2CCHS 24l qro rem+——=CH2CH3
- CH2C O‘B) 2- 25 -t‘l_rlfChl o+o—hen— cH3—CeHR2e-cHI2EH2 lIICt h_yl EHP CH3
- CH2C( CH3) 2CH2 g3 hy—CHRCH3— GHRE20H3 2 CHR— AP OBY. CHPGHB-— CHPC CH3
2CH2- i sopr opy -CHp30 - ook - cHlc CH2- ¢ clo liyclopropiin i - cHbe OB
2CH2- n-butyl [ =CGHaocH3 - cHoC R PEHR: see-butyl |-V - CHPC CGHR| 2CH2-
i sobutyl - CH2JCE8]:- CH2C( CH3) 2CH2- | {Clht - butyl - CHAGEBbWEHPC CH3 2CHP- n- ent
|  -CH2CH3 - CH2CHzH3 2CH2- ¢ clo |efiHyt - CH2CH3 - GH&®BuGH3 CHz- n- hexyl
- CH2CH3 - CH2C (Cia31,CH2- ¢ cl ohex || -CHGH2CH3 - CH2C QhBrGigd phenyl - CH2CH3
-CH2C CH3 CH2-| ggghloro hen T - B - CH2C CH3) 4G entyd, 4- di chior hen' |

-CH; -CH,- cyclopentyl

-CH3 -CHz- n-hexyl

-CH, » -CH,- cyclohexyl '

-CH; -CH,- phenyl

-CH; -CH;- 4-chloropheny!

-CH; -CH,- 2,4-dichlorophenyl

-CH; -(CHy),- methyl

-CHj -(CHz),- ethyl

-CH;3 —(CHz)z- n-propxl

-CH,3 -(CHz),- isopropyl

-CH; -(CHz),- cyclopropyl

-CH;3 -(CHy),- n-butyl

-CH; -(CHa),- sec-butyl

-CH, -(CHy),- isobutyl

-CH; -(CH,),- tert-butyl

-CH; -(CHy),- n-pentyl

-CH; -(CH;),- cyclopentyl

-CH3 -(CHz)z- n-hexyl

-CH; -(CH,),- cyclohexyl!

-CH;,4 -(CH;),- phenyl

-CH, -(CHz)o- 4-chlorophenyl

-CH; -(CHy),- 2,4-dichlorophenyl

-CH; -(CH,)3- methyl

-CH3 -(CHz 3= ethyl

-CH; -(CHz)3- n-propyl

-CH;3 -(CHz)3- isopropyl

-CH, -(CH,)s- cyclopropyl

-CH; -(CHy)s- n-butyl

-CH; -(CH,);- sec-butyl

-CH; -(CH,)s- isobutyl

-CH; -(CH,)s- tert—butyl

-CH; -(CH2)3- n-pentyl

-CH, -(CH,)s- cyclopentyl

-CH3 -(CH2)3- n-hexyl

-CH; -(CH,)3- cyclohexyl

-CH; -(CH;)s- phenyl
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oA

-CH2CH3 - (CH2) 20CH2- nmethyl -CH2CH3 - (CH2) 20CH2- ethyl -CH2CH3
-(CH2) 20CH2- n- ro yl -CH2CH3 -(CH2) 20CH2- isopropyl -CH2CH3 - (CH2) 20CH2-

cclorol -CH2CH3 CH2 20CH2- n-butyl -CH2CH3 - CH2 20CH2- sec-butyl
-CH2CH3 CH2 20CH2- isobutyl -CH2CH3 CH2 OCH2- tert-butyl -CH2CH3
- (CH2) 20CH2- n-cgp T - CH2CHS - (CHOIHCHZ- ¢ T 0 €lichlorophelidCHS - (JH2) 20CH2-
n- hexyl - CH2FRy; (CHZ) Z0CHZ="T T@]ﬁ}&_l - CHZCH3 |5 ({1 888 b g, pheny |
-CH2CH3 - CHR2 % D= -T:T]I 0T O tremn (CH, 4' 2CH3I—(CHZ22 e ﬁ“ﬁ%ﬂ‘d— ) ro hen |
-CH2CH3 - (CH2 {3 A_.II_IL' met-hyt q_lz’ﬂ_ttl_ b"'"‘) 3ocH2=—¢ i €cH2EeH3—(GH2) 30CH2-
n- ro | - CH2GHE(EH2)Y 3062 —isoprapil——creerB—Eeh2)-30cH2—e—etd rol
-CH2CH3 CH2 3 rEH: A-buty mor‘l_f'g‘ D _30CH2. se¢ hmnrgdva CH2CH3 QHz 30CH2-
i sobutyl - cHAcEHs . (crpy30cHD- t driCHaderyl - CHOCHRISOPYOPWY 20CHD- n-_lent |
- CH2CH3 CH2 30€EH: ¢ clo ent | Jef@bM3’ cH2 30CHRd cyelopsegyl - CHRCHR - CH2
30CH2- ¢ cl ohexCH; - CH2CH3 - ( CH2) 3@THR- phenyl - ChibGH3 - ( CH2) 30CH2-
4-chl or ohenyl | -€BH2CH3 - ( CH2) 30CH2(CH2),4- di chl or o he#e-butyl- CH2CH2CH3 |n- ro |)
-CH2- methyl [-CHRQCH2CH3 - CH2- et{byOH,),- isobutyl

-CH; -QH2)4- tert-butyl

-CH; ' -(CH>)s- n-pentyl

-CH; ¢ -(CH,)s- cyclopentyl

-CH; -(CH2)4- n-hexyl

-CH; -(CH,)s- cyclohexyl

-CH; | -(CHy)s- phenyl

-CH; -(CH,)s- 4-chlorophenyl

-CH3 -(CH,)s- 2,4-dichlorophenyl

-CH; -(CH,)s- methyl

-CH; -(CHy)s- ethyl

-CH; -(CHy)s- n-propyl

-CH; -(CH,)s- isopropyl

-CH; -(CH;)s- cyclopropyl

-CH; » -(CH,)s- n-butyl

-CH; -(CH;)s- sec-butyl

-CH; -(CHy)s- isobutyl

-CH; -(CH>)s- tert-butyl

-CH; -(CH;)s- n-pentyl

-CH; -(CHy)s- cyclopentyl

-CH; ' -(CH,)s- n-hexyl

-CH; -(CH;)s- cyclohexyl

-CH; -(CH,)s- phenyl

-CH, -(CHy)s- 4-chlorophenyl

-CH; -(CH,)s- 2,4-dichlorophenyl

-CH; -(CH))s- methyl

-CH3 -(CHz)s- ethyl

-CH; -(CHp)s n-propyl

-CH; -(CH,)¢- isopropyl

-CH, ' -(CHy)s- ' cyclopropyl

-CH3 -(CH2)6- n-butyl

-CH;3 -(CHy)- sec-butyl

-CH; -(CH,)s- 1sobutyl

-CH; -(CH,)¢- tert-butyl

-CH; -(CH,)s- n-pentyl

-CH; -(CH,)s- cyclopentyl

-CH; -(CH,)¢- n-hexyl
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140 - CH2CH2CH3 -CH2- n- ro yl -CH2CH2CH3 - CH2- isopropyl -CH2CH2CH3 - CH2-
c clorol -CH2ZCHCH3 -CH2- n-butyl -CH2CH2CH3 - CH2- see-butyl -CH2CH2CH3
-CH2- isobutyl -CH2CH2CH3 -CH2- tert-butyl -CH2CH2CH3 -CH2- n- en |

-CH2CH2CH3 -CH2- ¢ clo ent | -CH2CH2CH3 - CH2- n-hexyl -CH2CH2CH3 -CH2- c
clohex I -CH2CH2CH3 - CH2- phenyl -CH2CH2CH3 -CH2- 4-chloro hen |
-CH2CH2CH3 -CH2-_2 4-dichloro hen | -CH?CHPCH3 CH? 2- pethyl - CH2CH2CH3
CH2 2- ethyl |-GHRCH2CHR - (CH2)2-|(CHade 1 - cHecHIGKIohqx@H2) 2- i sopf opyl
-CH2CH2CH3 - (CQHEZHZ- c clo ro | -|CHEMHRCH3 CH2 2- |phenjlyl - CH2CH2CH3 CH2 2-
sec-butyl -CH20HZCH3 CH2 2- i solu{@H,)s-- CH2CH2CH3 | 4(dBitpphenyler t - but iyl
-CH2CH2CH3 - (QHZHR- n- ent | - CH2{ERHES - (CH2) 2- Q,@hi@hl@fUphényl - CH2CH2CH3
-(CH2) 2- n- heXY-CH3‘ CHZCHZCH3 - {CHZ G, C onex T | dAgpRZCH3URZ 2~ phenyl
- CH2CH2CH3 CHZ)2 34- chi-oropten— zﬁ%@%%_—ﬁ CH2 3 ykq &~ di chitorotep |
- CH2CH2CH3 CHZ)_t-H ety -Gﬁ'ZCnLLQEﬁm)): ety Py 72?42343 —(€H2| 3- n- ro
| 3 2 3 propy

-CH; -CH,C(CHj3),- isopropyl

-CHj -CH,C(CH3),- cyclopropyl

-CH; -CH,C(CH3),- n-butyl

, -CH; -CH,C(CH,),-, sec-butyl

-CH; -CH,C(CHas),- isobutyl

-CH;3 , -CH,C(CHs),- tert-butyl

-CH; -CH,C(CH3),- n-pentyl

-CH; -CH,C(CH;),- cyclopentyl

-CH3 -CHzCLCH3)2- n-hexyl

-CH; -CH,C(CH3),- cyclohexyl

-CH, -CH,C(CHs);- phenyl

-CH;3 -CH,C(CHj3),- 4-chlorophenyl

-CH; -CH,C(CH3),- 2,4-dichlorophenyl!

-CH; -CH,C(CH;),CH,- methyl

-CH; -CH,C(CH;),CH,- ethyl

-CHj; -CH,C(CH;),CH,- n-propyl

-CH; -CH,C(CH;),CH,- isopropyl

-CH; -CH,C(CH;),CH,- cyclopropyl

-CH3; -CH,C(CH,),CH,- n-butyl

-CH; -CH,C(CH3),CH,- sec-butyl

-CH; -CH,C(CH;),CH,- isobutyl

-CH; -CHzC(CHg)zCHz- tert-butyl

-CH; -CH,C(CH;),CH,- n-pentyl

-CH; -CH,C(CH;),CH,- cyclopentyl

-CH3 -CHzC(CH3)2CH2- n-hexyl

-CH; -CH,C(CH;),CH,- cyclohexyl

-CH3 -CHzC(CH3)2CH2- ' phenyl

-CH; -CH,C(CH;),CH,- 4-chlorophenyl

-CH; -CH,C(CH;),CH,- 2,4-dichlorophenyl

-CHj3 -(CHz)zOCHz- methyl

-CH3 -(CHz)zOCHz- ethyl

-CH; -(CH,),0CH,- n-propyl

-CH; -(CH,),OCH,- isopropyl

-CH; -(CH;),OCH,- cyclopropyl

-CH; -(CH,),OCH,- n-butyl

-CH; -(CH,),OCH,- sec-butyl

-CH; -(CH,),OCH,- isobutyl

-CH; -(CH,),OCH,- tert-butyl

-CH; -(CH,),OCH,- n-pentyl
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D e e

- CH2CH2CH3 CH2 3-
n- but yl
- CH2CH2CH3 CH2 3-

L

I sopr opyl
- CH2CH2CH3
tert-butyl

-(CH2) 3- sec-

but yl

SRR W

-CH2CH2CH3 CH2 3- c cloro 1
- CH2CH2CH3 CH2) 3-

- CH2CH2CH3 CH2 3-

n_

| sobut yl
ent |

- CH2CH2CH3 CH2) 3-

- CH2CH2CH3 CH2 3-

c clo entyl -CH2CH2CH3 - CH2 3- n-hexyl -CH2CH2CH3 CH2 3- cycl ohexyl
-CH2CH2CH3 CH2 3 phenyl -CH2CH2CH3 CH2 3- 4-chl orophenyl -CH2CH2CH3 - CH2
3- 2, 4-di chl orre=hep+—141—CHR2CH2 CH3 —{ CH2)-4- e t-hy CHZCHZCH3—{CH2) 4-
ethyl -CH2CH SCH CLo 4. - propyl (CH®& AerSYQPPWHQInrnnV| fCHZ%HZC}B
S(CH2) 4- ¢ cl a-€Hiyl - oo OB | efGHaROGHRh Ut yI | eliPYo R - (CHR) 4
see-butyl - CHRCHRCH3 - (CHP) 4- i 3olipOCHCH? CH2 CiHeyclgheg) 4- tert - but yl
-CH2CH2CH3 - (CH2H4- n- ent | - CH2CHRROEH;HZ 4- c|phanybn | - CH2CH2ICH3
'--(CHZ 4- n-hegHt - CH2CH2CH3 CHY -@€H,5,00mbhex | - nylCH2 4 phenyl
- CH2CH2CH3 - ( H4- 4-chloro hen |L(CHBCHFIZCHE - 2p£chgﬁ@hg@phlorophenyl
- CH2CH2CH3 - ( u—gﬁ? n‘emyl - CH2TE = UMY ey e CHZCHS 5- n- m
| - CH2CH2CHS3 = CHZ 5+ toToyl

=CH; 2):0CH,- kthyl’

-CH; -(CH3);0OCH,- n-propyl

-CH; -(CH3);0CH,- isopropy!

-CH, -(CH;);0CH,- cyclopropyl

-CH; ! -(CH,);0OCH,- n-butyl !

-CH; -(CH,);0OCH,- sec-butyl

-CH, -(CH,);0OCH,- isobutyl

-CH, -(CH3);OCHo,- tert-butyl

-CH; -(CH,);OCH;- n-pentyl

-CH; -(CH;);OCH;- cyclopentyl

-CH3 -(CH;);;OCHz- n—hexyl

-CH; -(CH;); OCH,- cyclohexyl

-CH; -(CH;);OCH,- phenyl

-CH; -(CH,);OCH,- 4-chlorophenyl

-CH; -(CH,);OCH,- 2,4-dichlorophenyl

-CH,CHj (ethyl) -CH;- methyl

-CH,CHj; -CH,- ethyl

-CH,CH; -CH;- n-propyl

-CH,CH; -CH,- isopropyl

-CH,CH; -CH,- cyclopropyl

-CH,CH; -CH,- n—butyl

-CH,CHj; -CH,- sec-butyl

-CH,CHj3; -CH,- isobutyl

-CH,CH; -CH;- tert-butyl

-CH,CH; -CH,- n-pentyl

-CH,CH; -CH,- cyclopentyl

-CHzCH3 -CHz- n-hexyl

-CH,CH; -CH,- cyclohexyl

-CH,CH; -CH,- phenyl

-CH,CH3 -CH,- 4-chlorophenyl

-CH,CH; -CH,- 2,4-dichlorophenyl

-CH2CH3 -(CHz)z- methyl

-CH,CHj; -(CH,),- ethyl

-CH,CHj; -(CHj),- n-propyl

-CH,CH3 -(CHy),- isopropyl

-CH,CHj; -(CHy),- cyclopropyl

-CH,CH; -(CH,),- n-butyl

-CH,CH; -(CH,),- sec-butyl

-CH,CH; -(CH,),- isobutyl
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B

-CH2CH2CH3 - (CH2) 5- n-butyl -CH2CH2CH3 - (CH2) 5- sec-butyl -CH2CH2CH3
-(CH2) 5- isobutyl -CH2CH2CH3 CHZ 5- tert-butyl -CH2CH2CH3 - CHZ 5- n- en |

-CH2CH2CH3 CHZ 5- ¢ clo ent | -CH2CH2CH3 CHZ 5- n-hexyl -CH2CH2CH3
-(CH2)5- ¢ clohex I -CH2CH2CH3 - (CH2) s- phenyl -CH2CH2CH3 CHZ 5- 4-chloro
hen | -CH2CH2CH3 CHZ 5- 2,4-dichloro hen | -CH2CH2CH3 CH2 6- net hyl
-CH2CH2CH3 CH2 6-_ethyl - CHPCHPCH3 CHz 6- n- ro | - CH2CHPCHR - (CHP) 6-
i sopropyl -CH2CGHRCHR CH2 6- cycl|o(@lade- - CH2CHPCHS terf-bid) 6-  n- but i
- CH2CH2CH3 - (QHZHsCHsec- but yl - QHACTHMEH3 CHZ 6- ijgemty|l - CH2CH2CH3
-(CH2) 6- tert-b@HiCH; - CH2CH2CH3 -| -(@8,)6- n- ent | | cyfbRmbACH3 CH2 61 cyclo
(Ca:lrjltzyl6 -E:HZC:—QCEBIz@Hg 6- n-hex | .@{_‘HZCI—B CHZ §-n-Kex§l ohexyl -CI—|_g:HZCH3
- en ZCHZCHS CHZ)I6 nioro henyl LA CHS - Z) 6-

2, 4- di chi orgheigﬁﬁfﬂ PCHPCHS— J—Z_ C%%i% v nm.y.}/ °]y1 - Mze CH3) 2-
ethyl - CH2CHAEHE - ER P e—CHE—2— -t a4 CHREHR e sbpr opyl
S oRCRCs - CHEEHEE s o ol roa (Cipgpgn  qad-chibophey L )

-CH,CH; -(CH?),- 2,4-dichlorophenyl

-CHzCH3 -(CH2)3- methyl

-CHzCH;; -(CH2)3- ethyl

-CH,CH; -(CH,)s- n-propyl

CH,CH, -(CHy)s- isopropyl

-CH,CH; -(CH,)s- cyclopropyl

-CH,CH; -(CH,)3- n-butyl

-CH,CH; -(CH,)s- sec-butyl

-CH,CH; -(CH2)3- isobutyl !

-CH,CH; -(CHy)s- tert-butyl

-CH,CH; -(CH,);- n-pentyl

-CH,CH; -(CHs)3- cyclopentyl

-CH,CH; -(CHz);;- n-hexyl

-CH,CH; -(CH,)3- cyclohexyl

-CH,CH; -(CH,)3- phenyl

-CH,CH; -(CH;);- 4-chlorophenyl

-CH,CH; -(CH;);- 2,4-dichlorophenyl

-CHzCH3 -(CH2)4- methyl

-CH,CH; -(CHzB- ethyl

-CH,CH; -(CH,)4- n-propyl

-CH,CH; -(CH2)4- isopropyl

-CH,CH; -(CHy)4- cyclopropyl

-CH,CH; -(CH,),- n-butyl

-CH,CH; -(CH;)4- sec-butyl

-CH,CH; -(CH3)s- isobutyl

-CH,CHj; -(CHy)4- tert-butyl

-CH,CHj; -(CH,)s- n-pentyl

-CH,CH; -(CH»)4- cyclopentyl

-CH,CH; -(CH3)s- n-hexyl

-CH,CH; -(CH,)s- cyclohexyl

-CH,CH; | (CH3)s- phenyl

-CH,CH; -(CH,)s- 4-chlorophenyl

-CH,CH; -(CH;)s- 2,4-dichlorophenyl

-CH,CH; -(CH»)s- methyl

-CH,CH; -(CHy)s- ethyl

-CH,CH; -(CHy)s- n-propyl

-CH,CH3; -(CH;)s- isopropyl

-CH,CH;3 -(CHy)s- cyclopropyl

—CHzCH3 -(CHz)s- n-butyl
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- CH2CH2CH3 - CH2C CH3 2- see- butyl
- CH2CH2CH3 - CH2C( CH3) 2- tert-butyl

- CH2CH2CH3 - CH2C CH3 2-
- CH2CH2CH3 - CH2C CH3 2-
- CH2CH2CH3 - CH2C( CH3) 2- 4-chl orohen |

c clo en
c | ohex |

- CH2CH2CH3 - CH2C CH3 2-
- CH2CH2CH3 - CH2C CH3 2-
- CH2CH2CH3 - CH2C CH3 2-

I sobut yl
n- en 1
n- hexyl

- CH2CH2CH3 - CH2C( CH3) 2- phenyl

- CH2CH2CH3 - CH2C CH3 2-

2, 4-di chl or ophesy CHRCHR GHR-CHR2 - CH3—CH2—ret-Ry CHR2CH2 CH3 H2C CH3
2CH2- ethyl - £H3 - CH2C CH s n- ro | |SgebWlo . cpc 2CH2-
i sopropyl - CH2EEREHR - coc cHR At clo ro | |dsipCoHR - aHPC 2CH2-
n-butyl - CH2QHEEEH: CH2C CH3 2CH2{CHae- but vl - ChiZesbaid - CH2C CHR| 2CH2-
i sobutyl - CH2CGHBIGEH: - CH2C CH3 2QHECHfert - butyl  -|@HRBHACH3 - CH2C CH3 2CH2-
n- en 1 - CH2GHRELBH,; CH2C( CH3 2CH2(CH,)sl 0 entyl -Gyl -CH2C CH3 2CH2-
n-hexyl - CH2QHZE;BH; CH2C CH3 2CHZ(CH,)l-ohex | - CHZQRx$H3 - CH2C( CH3) 2CH2-
phenyl - CH2CHZBHCHLHZC CH3 ZCHZ- Noro hen T 1 oy&bk&HFCH3 - CHZC) CH3
2CH2- 2, 4-di cl i_@lﬂzcﬁenyi —CHZCH % (2 12 —20CHZ- bﬂ&ilxl - CHZCH2CH3
- (CH2) 20CH2- L) =CH2CH2CH—(C OCH2—"=—170 I n%}n{%ﬁ“ —(-€H2) 20CH2-
i sopropyl - CHECHASES —(CHR)}-20CH2 Fo—-o———ChiZEr e, B —OH2-—20CH2T  n- but vl
- CH2CH2CH3 - (d ] - (Clpoporn - ciiybiehisrophenyl, 1
- 2CH3 -(CH2)6- methy
) -CH,CH; -(CH,)s- cthyl '
-CHzCH3 -(QH2)5- n-propyl
-CH,CH; -(CHp)¢- isopropyl
-CH,CH; -(CHy)6- cyclopropyl
-CH,CH;, -(CH,)s- n-butyl
-CH,CH; -(CH,)¢- sec-butyl
-CH,CH; -(CH,)s- isobutyl
-CH,CHj; -(CH,)¢- tert-butyl
-CH,CH; -(CHz)ﬁ- n-pentyl
-CH,CH;, -(CHz)s- cyclopentyl
-CHzCHg, -(CHz)s- n-hexyl
-CH,CH; -(CH,)¢- cyclohexyl
-CH,CH; -(CH,)s- phenyl
-CH,CH; -(CHy)s- 4-chlorophenyl
-CH,CH;3 -(CHz)e- 2,4-dichlorophenyl
-CHzCH3 -CHzC(CH3)2- methyl
-CHzCH3 -CHzC(CHs)z— ethyl
| ~CH,;CH; -CH,C(CHj),- n-propyl
-CH,CH; -CH,C(CH;),- isopropyl
-CH,CH; -CH,C(CH3),- cyclopropyl
-CH,CH; -CH,C(CH3),- n-butyl
-CH,CH; -CH,C(CHs),- sec-butyl
-CH,CH; -CH,C(CHj3),- isobutyl
-CH,CH; -CHzC(CH3)2- tert-butyl
-CH,CH; -CH,C(CHj),- n-pentyl
-CH,CH; -CH,C(CH3),- cyclopentyl
-CHzCH3 -CHzC(CH3)2- n-hexyl
-CH,CH; -CH,C(CH3),- cyclohexyl
-CH,CH; —CHzC(CH3)2- phenyl
-CH;CH; -CH,C(CHs),- 4-chlorophenyl
-CH,CH3 -CH,C(CHs),- 2,4-dichlorophenyl
-CH,CH; -CH,C(CH;),CH,- methyl
-CH,CH; -CHzC(CH;;)zCHz- ethyl
-CH,CH; -CH,C(CH3),CH,- n-propyl
-CH,CH; -CH,C(CH;),CH,- isopropyl

139



-CH2CH2CH3 - CH2 20CH2- tert-butyl -CH2CH2CH3 - (CH2) 20CH2- n- ent |
-CH2CH2CH3 - (CH2) 20CH2- ¢ clo entyl -CH2CH2CH3 - (CH2) 20CH2- n- hexyl 143
- CH2CH2CH3 CHz 20CH2- cycl ohexyl -CHZCHZCH3 CH2) 20CH2- phenyl - CH2CH2CHS3
-(CHz 20CH2- 4-chlorohen | -CHZCHZCH3 - (CH2) 20CH2- 2, 4-di chl or ophen |
- CH2CH2CH3 CH2 30CH2- met hyl - CH2CH2CH3 - (CH2) 30CH2- et hyl - CH2CH2CH3
- (CH2) 30CH2- -0} CH2EHRCH3——(CH2Y 2002 scp“m"l CHRGHRCH3, CHZ
30CH2- ¢ cl o neSHeClinpaocs  oleCRAdG . | eRYCH3 - (CHR) 30CH2-
sec-butyl - CHeEHEHR 7z 30CHD- (;E%Cfbﬂmm@wlm9 300H?- thrt-butyl
-CHCH2CH3 cHA-GBe§Hs n- ent | - CHeCHp) 30egbutyle clo ent |
- CH2CH2CH3 - ( CHEH30HH2- n- hexyl |- HeHp 30debutyt cl ohex |
- CH2CH2CH3 CH4 -GHEEEH; phenyl - CHA CERGEH;)L,CH2) 30CHZert-Butghl or ohen |
- CH2CH2CH3 - ( (HZH30@R- 2, 4- di chi|ocH, 0@, CH, CH2 CH2G@aaGH3 - CH2- nethyl
n-butyl) - CH2(HZEHE - CH2- et NYI.CH, UEHHEHER O3 [ o {dBpentyt TO T
- CH2CH2CH2CH3 g} SOPTopyT - PR (e, 2~ T2 &0 rol - CHZCH2CH2CH3
-CH2- n-butyl __SEZ%HHZ\,HACHJ —CH _—Cﬁ%(éfﬁ)szz- - Cﬁg%bﬂé%ﬂs =—CH2=ts0but yl

-CH2CH3 -CHzC(CH;)zCHz- phenyl

-CH,CH; -CH,C(CH;3),CH,- 4-chlorophenyl

-CH,CH; ' -CH,C(CH3),CHS,- 2,4-dichlorophenyl

-CH,CH; -(CH»),OCH- methyl

-CH,CH; | -(CH,),OCH,- ethyl

-CHzCH3 -(CHz)zOCHz- n-propyl

-CH,CH; -(CH;),OCH,- isopropyl

-CH,CHj; -(CH;),0OCH;- cyclopropyl

-CH,CHj; -(CH,),OCH;- n-butyl

-CH,CH; -(CH,);OCH,- sec-butyl

-CH,CH;, -(CH,);OCH,- isobutyl

-CH,CH; -(CHz)zOCHz- tert-butyl

-CH,CHj; -(CH),OCH,- n-pentyl

-CH,CHj; -(CH,),OCH,- cyclopentyl

-CH,CH; -(CH;),OCH:- n-hexyl

-CH,CHj; -(CH;),OCH,- cyclohexyl

-CH,CH; -(CH,),OCH;- phenyl

-CH,CHj;3 -(CH;),OCH,- 4-chlorophenyl

-CH,CHj; -(CH,),OCH,- 2,4-dichlorophenyl

-CH,CHj, -(CH,);OCH,- methyl

-CH,CH;, -(CH,);OCH,- ethyl

-CH,CH; -(CHy);0CHa- n-propyl

-CH,CH;3 -(CH,);OCH,- isopropyl

-CH,CH;3 -(CH2);0CH,- cyclopropyl

-CH,CH; -(CH;);OCH;- n-butyl

-CH,CH; -(CH,);OCH»- sec-butyl

-CH,CHj3 -(CH2)3OCH2- isobutyl

-CH,CH; -(CH2)3OCH2- tert-butyl

-CH,CH; -(CH,);OCH,- n-pentyl

-CH,CH; -(CH,);OCH,- cyclopentyl

-CHzCH3 -(CH2)3OCH2- n-hexyl

-CH,CHj; -(CH;);0CH;- cyclohexyl

-CH,CH, -(CH,);OCH,- phenyl

-CH,CHj3 -(CH,);0CH,- 4-chlorophenyl

-CH,CH; -(CH,);0OCH;- 2,4-dichlorophenyl

-CH,CH,CHj; (n-propyl) -CH,- methyl

-CHzCHzCH;; -CHz- ethyl
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- CH2CH2CH2CH3
- CHz-

c clo ent |

-CH2- tert-butyl

| - CH2CH2CH2CH3 - CHZ- phenyl

- CH2CH2CH2CH3 - CH2- 2, 4-dichloro hen |

- CH2CH2CH2CH3 - CH2-
- CH2CH2CH2CHS - CH2-

n-

hexyl

n- pent yl

-CH2CH2CH2CH3 - CH2- 4-chloro hen |

- CH2CH2CH2

CH3 CHZ 2- net hyl

- CH2CH2CH2CH3
- CH2CH2CH2CHS - CH2-

¢ cl ohex

- CH2CH2CH2CH3 CH2 2- ethyl -CH2CH2CH2CH3 CH2 2- n- ro | -CH2CH2CH2CH3 CH2
2- i sopr 0py| = CH2CH2CH2CH3 _CHz 2- ¢ ¢clo ro 1 =-CH2CHRCH2CH3 (‘I—l’)\ 2- n-but y|
- CH2CH2CH2CH3 |cEH 0 Gy - hut y|  |eBHerporporr o) 2:Prephut yl - CHRICH2 CHR CHB
-(CH2) 2- tert -|pGHYCHACH: - CHOCH2CHRCHR CH2 2-  n- pendsppropylCH2CH2CH2CH3 CH2 2-
c clo entyl -|COHEPHLH2CH3 CH2 2-| -GHmexyl - CH2CH2CHAGHBpyl( CH2) 2- cycl ohexyl
- CH2CH2CH2CH3 |CEH,QH,Cién 1 - CH2QHZEE2CH3 CH2 2- 4xdhitgdro hen |
- CH2CH2CH2CH3 |--CBECHAZHL, 4- di chl cr.QH}en | - CH2CH2 CH2 3- nethyl
- CH2CH2CH2CH3 [CHH,,8H,@yYT - OF2 “(CR2) 37 idobufyd | - CHZOFZCH2CH3
CH2) 3- i soprogyY CR ey 2CHZCHS LJ‘%H?- (o CI 0 T0 T 5 bk fi2CHeCH3 ™ ( 2) 3-
n-butyl -CH2GH ’ ™ CH2) 3= :chuut yt——CH2CH2 Aty - (o) obut yl
- CH2CH2CH2CH3 - t—btty
2C’H2CI¥ -CH,- cyclopentyl
-CHzCHzCHg, -CHz- n-hexyl
| -CH,CH,CH;, -CH,- cyclohexyl
' [ -CH,CH,CH; -CH,- " | phenyl
-CH,CH,CHj, -CH,- 4-chlorophenyl
-CH,CH,CHj; -CH,- 2,4-dichlorophenyl
-CH,CH,CH; -(CH,),- methyl
-CH,CH,;CH; -(CHz)z- ethyl
-CH,CH,CHj; -(CHa3),- n-propyl
-CH,CH,CH; -(CH,),- isopropyl
-CH,CH,CHj;3 -(CH,);3- cyclopropyl
-CH,CH,CHj; -(CH,);- n-butyl
-CH2CH20H3 -(CHz)z- sec—butyl
-CH,CH,CH; -(CH,),- isobutyl
-CH,CH,CHj; -(CHz)z- tert-butyl
~CH2CH2CH3 -(CHz)z- n—pentyl
-CH,CH,CH; -(CH;),- cyclopentyl
-CHzCHzCH3 -(CHz)z- n-hexyl
-CH,CH,CH; -(CHz),- cyclohexyl
-CHzCHzCH;; -(CHz)z- phenyl
-CH,CH,CH; -(CH,),- 4-chlorophenyl
-CH,CH,CH3; -(CH,),- 2,4-dichlorophenyl
-CH,CH,CH; -(CH,);- methyl
-CH,CH,CH; -(CH,);- ethyl
-CH,CH,CHj, -(CH,);- n-propyl
-CH,CH,CHj; -(CH2)3- isopropyl
-CH,CH,CHj; -(CH,)s- cyclopropyl
-CH,CH,CH; -(CH,);- n-butyl
-CH,CH,CH; -(CH,);- sec-butyl
-CH,CH,CHj; -(CH,);- isobutyl
-CH,CH,CH; -(CHy);- tert-butyl
-CH,CH,CH; -(CHy)3- n-pentyl
-CH,CH,CH; -(CHy)3- cyclopentyl
-CHzCHzCH3 -(CH2)3- n-hexyl
-CH,CH,CH, -(CHy)3- cyclohexyl
-CH,CH,CH; -@Hz);;- phenyl
-CH,CH,CH; -(CH,)s- 4-chlorophenyl
-CH,CH,CH; -(CH,);- 2,4-dichlorophenyl
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- CH2CH2CH2CH3 - (CH2)3- n- en | -CH2CH2CH2CH3 -(CH2)3- ¢ clo ent |
- CH2CH2CH2CH3 - (CH2) 3- n-hexyl -CH2CH2CH2CH3 - (CH2) 3- cycl ohexyl
- CH2CH2CH2CH3 CH2 3 phenyl - CH2CH2CH2CH3 CH2 3- 4-chl oro henyl
- CH2CH2CH2CH3 - (CH2) 3- 2, 4-di chl or ophenyl - CH2CH2CH2CH3 - ( CH2) 4- et hyl
- CH2CH2CH2CH3 CHz 4- ethyl - CH2CH2CH2CHS3 -(CHZ)4 n- ro I - CH2CH2CH2CH3
1 | ALIDALIDALIDAOLID Al OO DD [
bty - GOOUHERETNG 4 cod IEHIF clageaiBice i tsobuyl
- CH2 CH2 CH2 CH3 @zg 2fHa t-butyl B oo (d neen_|
- CH2CH2CH2OHB |Cf e o€Hp 10 ent 1 (@ﬂQG:IZG:IZCHS_G:wPWJQPX\M
- CH2CH2CH2CH3 GBI H4CHE ¢| ohex || (CRBYRCH2CHCH3  Qisoptopyheny] - CH2ECH2 CH2CHB
CHz 4- 4-chl orjocCkeGH,CHs CH2 CH2 CH2IGKBHH? 4- 2, 4- di|adytlopmpieny|
- CH2CH2CH2CH3 |CA3,6H,0H hyl - CHACKCEPRCH3 CH2 5- |ed-bytyl - CH2CH2CH2CH3
-(CH2) 5- n- ro TH,cEHBRYZCH2CHS GHECH;),-1 sopr opyl  [-seHB gk CH2CH3 s- celo
~ro vyl - C2CGR2CEEBE,cRPHZ 5- N- QU§,), CHZOZCRZURR Y S- Sec-butyl 145

- CH2CH2CH2CH3 [© H.CHS = ﬁ%@%ﬁ?ﬁ?@ﬁ?‘tﬁ?‘ﬂ-teﬁ;ﬁwﬂ pbot—1
- CH2CH2CH2CH3 @%—_ emcm ent “(CHy)e- 7-penty]

-CH,CH,CH;, -(CH,)s- cyclopentyl

-CH,CH,CH; Y(CHy)s- n-hexyl '

-CH,CH,CH; -(CHz)s- cyclohexyl

-CHzCHzCH3 -LCHz)r phenyl

-CH,CH,CH; -(CH)s- 4-chlorophenyl

-CH,CH,CH; -(CHy)s- 2,4-dichlorophenyl

-CHzCHzCH3 -(CH2)5- methyl

-CH,CH,CH; -(CH;)s- ethyl

-CH,CH,CH; -(CH,)s- n-propyl

-CH,CH,CH; -(CHy)s- isopropyl

-CH,CH,CHj, -(CH,)s- cyclopropyl

-CH,CH,CH; -(CHp)s- n-butyl

-CH,CH,CH; -(CH>)s- sec-butyl

-CH,CH,CHj; -(CH>)s- isobutyl

-CH,CH,CH; -(CHz)s- tert-butyl

-CH,CH,CH; -(CHz)s- n-pentyl

-CH,CH,CH; -(CH;)s- cyclopentyl

-CH,CH,CH; -(CHy)s- n-hexyl!

-CH,CH,CH3; -(CH,)s- cyclohexyl

-CHzCHzCH3 -(CHz)s- phenyl

-CH,CH,CH; -(CHy)s- 4-chlorophenyl

-CHzCHzCH3 -(CHz)s- 2,4»—dichlorophenyl

-CH,CH,CH; -(CH;)e- methyl

-CHzCHzCH3 -(CH2)5- ethyl

-CH,CH,CHj; -(CHa,)¢- n-propyl

-CH,CH,CH3 -(CH,)¢- isopropyl

-CH,CH,CH, -(CH,)s- cyclopropyl

-CH,CH,CH; -(CHz)s- n-butyl

-CH,CH,CH; -(CH,)s- sec-butyl

-CH,CH,CH; -(CH,)s- isobutyl

-CH,CH,CHj; -(CH;)s- tert-butyl

-CH,CH,CH; -(CHy)e- n-pentyl

-CH,CH,CH; -(CH;)s- cyclopentyl

-CH:CHzCH;; -(CHz)s- n-hexyl

-CH,CH,CH; -(CH;)e- cyclohexyl

-CHzCHzCH3 -(CHz)s- phenyl
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- CH2CH2CH2CH3 - (CH2)5- ¢ clo entyl -CH2CH2CH2CH3 - (CH2 5- n- hexyl
-CH2CH2CH2CH3 - (CH2)5- ¢ clohex | -CH2CH2CH2CH3 CH2 5 phenyl - CH2CH2CH2CH3
-(CH2)5- 4-chlorohen | -CH2CH2CH2CH3 CH2 5- 2, 4-dichloro hen |
- CH2CH2CH2CH3 - (CH2 6- nethyl -CH2CH2CH2CH3 - (CH2 6- ethyl - CH2CH2CH2CHS3
CH2 6- n- fol -CH2CH2CH2CH3 -(CH2)6- isopropyl -CH2CH2CH2CH3 -(CH2)6- ¢
cloro 1l -CHZEREREB—(CH2)6—nhut—1——CR2ER2CH2CHS—(-CH2)-6——sec- but yl
- CH2CH2CH2CH3 [-& E@HE isobutyl |ODPEDCEDCHI CHR 4rcHlqrgp
GGG OHR |CBeBReCHy ~ ont | | feBdep o o 2¢-dichloraphertyl
- CH2CH2CH2CH3 |clPL6HoGHexy| - CHRCHRGIGHS CHp 6 mefylohexyl - CH2CH2CH2CH3
49406- pheny! |-CEREOH2CH3 CH2)|6CHACEH:0r 0 hen | ethyCH2CH2CH2CH3 - [ CHR) 6-
2, 4-di chl or o HeGH,CH,CHR CH2CH2CH3 -CEH2CHGHS - et hykpropy@H2 CH2CH2CH3| - CH2C
CH3 - ethyl -|CERGERERLHS - CH2C |CEBLE(CHY),-r 0 |  {@ddfdpyCH2CH3 - CH2|C CH3 2-
| sopropyl - G—i&@ﬁ;@:ﬂ{@ﬁlﬁ - CHZC CHBCRLCREB),LO O VI cyclbpipyl? CHZCH3 - CH2C CH3
2- n-butyl - GRS RRERS ~ 2T Cremc(CR 9 DUTYT 5 gl CHZCHE TR C( OHB) 2-
i sobutyl -CH BSRRSR, _Cec o e ORH, yt—= TE 2-CHS— CH3 2-
n- en | -CHGReERbERl ope oyp latrhC )zn..ty. u.%ﬁ*%cm :
n- hexyl "-CH,CH,CH; “CHz¢(CH3),- isobuty _

-CH,CH,CH; -CH,C(CHj3),- tert-butyl

-CH,CH,CH; -CH,C(CH;),- n-pentyl

-CH,CH,CH; -CH,C(CH;),- cyclopentyl

-CH,CH,CH; -CH,C(CH;),- n-hexyl

-CHzCHzCH_’; -CHzC(CH3)2- cyclohexyl

-CH,CH,CH; -CH,C(CH;),- phenyl

-CH,CH,CH;3 -CHzC(CH3)2- 4-chloropheny1

-CH;CH,CH; -CH,C(CH;),- 2,4-dichlorophenyl

-CH:CH2CH3 -CHzC(CH;)zCHz- methyl

-CH,CH,CH; -CH,C(CH;),CH;- ethyl

-CH,CH,CH; -CH,C(CH;),CH,- n-propyl

-CH,CH,CH; -CH,C(CH,),CH,- isopropyl

-CH,CH,CH; -CH,C(CH,),CH,- cyclopropyl

-CH,CH,CH; -CHzC(CH3)2CH2- n-butyl

-CH,CH,CHj; -CH,C(CH;),CH,- sec-butyl

-CH,CH,CH, -CHzC(CH3)2CH2- isobutyl

-CH,CH,CH; -CH,C(CH;),CH,- tert-butyl

-CH,CH,CH; -CH,C(CH,),CH,- n-pentyl

-CH,CH,CH; -CH,C(CH3),CH,- cyclopentyl

. -CHzCHzCH;; -CHzC(CH3)2CH2- n-hexyl

-CH,CH,CH; -CH,C(CH;),CH,- cyclohexyl

-CH,CH,CH; -CH,C(CH3),CH,- phenyl

-CH,CH,CH; -CH,C(CH,),CH,- 4-chlorophenyl

-CHzCHzCH;; -CHzC(CH;;)zCHz- 2,4—dichlorophenyl

-CH,CH,CH; -(CH,),OCH,- methyl

-CHzCHzCH3 -(CHz)zOCHz- ethyl

-CH,CH,CH; —(CH2)20CH2- n-propyl

-CH,CH,CH; -(CH,),OCH,- isopropyl

-CH,CH,CH; -(CH,);0OCH,- cyclopropyl

-CH,CH,CH; -(CH,);OCH,- n-butyl

-CH,CH,CH; -(CH;),0CH;- sec-butyl

-CH,CH,CH; -(CH,),OCH;- isobutyl

-CH,CH,CHj; -(CH,),0OCH,- tert-butyl

-CH,CH,CH; -(CH2)20CH2- n-pentll

-CH,CH,CH; -(CH;),OCH,- cyclopentyl

-CHzCHzCHg, -(CHz)zOCHz- n-hexyl
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- CHZCHZCHZCHS

T
CH2C CH3 2-

¢ cl ohex |
- CH2CH2CH2CH3 -CH2C CH3 2- 4-chloro hen |

- CH2CH2CH2CH3 - CH2C CH3 2 phenyl
- CH2CH2CH2CH3 - CH2C CH3 2-

2, 4-di chl orophenyl -CH2CH2CH2CH3 - CH2C CH3 2CH2- nmeth 1 - CH2CH2CH2CH3
-CH2C CH3 2CH2- ethyl -CH2CH2CH2CH3 -CH2C CH3 2CH2- n- ro | -CH2CH2CH2CH3
-CH2C CH3 2CH2- isopropyl -CH2CH2CH2CH3 - CH2C CH3) 2CH2- ¢ clo ro yl 146
- CH2CH2CH2CH3 4,.434__@47m47m7m3 CH2C_CH3 zCHz
sec-butyl -Ch - R{GEDEOC s ot y1 | cyelpbessb crpor - dHoc
CH3) 2CH2- ¢ er t|-EBGH2CHOHD CHp O QHCHQRELA13 2CHd phenylen | - CH2CHPCHRCH3
-CH2C CH3 2CH2--CH,CHeCEntyl - CHJ -- CH2C (CMchi@@bhenpl hexyl
- CH2CH2CH2CH3 |--CHZCHEER; 2CH2- ¢ ql-(Ti8),OCHy CH2 CH2 CiaC#ghlofodRényCH3 CH2-
phenyl - CH2CH2CH2CHICHLH2C CH3 ZC{F@-IZ);&)@HI) or o _henyhethyl CH2CH2CH2CH3| - CH2C
CH3 2CH2- 2, 4-/dceEarefienyl - CH. _.CHZ Z QJ'e'fhyl met hyl — - CHZCH2CH2CH3
CH2 ZOCHZ- et YCH,C HZCHZCH3 O m—T1a, prgp};rmu-uu-u CHz
20CH2- isopro Y.CH.C 2CH2CH3 -(_11 22- T Tt 1 cH2CH2CH2CH3 CHz
20CH2- n- butyl cH2EH3—CHZ = cH2eH2EeH3| CHz
20CH2- i sobut \ -CHy¢l Xart but \%’CIOPT by laNslaiolaNe)
WH er-t—but PZCHR CHR CHS-
- (CH2) 20CH2- -CEaCHzCHyy p o p g - gyl | oo OB CHz
20CH2- n- hexyl|[-C - J%!i@%ﬁz-r cl ohaeq-butyl
' -CH,CH,CH3; -(CH,);OCH,-* isobutyl
-CH,CH,CH; -(CH2)3OCH2- tert-butyl
-CH,CH,CH; -(CH;);OCH,- n-pentyl
-CH,CH,CHj; -(CH;);OCH,- cyclopentyl
-CH20H2CH3 -(CH2)3OCH2- n—hexyl
-CH,CH,CH; -(CH,);OCH,- cyclohexyl
-CHzCHzCH3 -(CH2)3OCH2- phenyl
-CH,CH,CH; -(CH,);OCH,- 4-chlorophenyl
-CH,CH,CH; -(CH,);OCH,- 2,4-dichlorophenyl
-CHzCHzCHzCH3 -CHz- methyl
(n-butyl)
-CHzCHzCHzCH3 -CHz- ethyl
-CHzCHzCHzCHg -CHz- n-propyl
-CH,CH,CH,CH3; -CH,- isopropyl
-CH,CH,CH,CH, -CH,- cyclopropyl
-CH,CH,CH,CHj3; -CH,- n-butyl
-CH,CH,CH,CH; -CH,- sec-butyl
-CH,CH,CH,CH3; -CH,- isobutyl
-CH,CH,CH,CHj; -CH,- tert-butyl
-CH,CH,CH,CH; -CH,- n-pentyl
-CH,CH,CH,CH;, -CH,- cyclopentyl
-CH,CH,CH,CH; -CH,- n-hexyl
-CHzCHzCHzCH; -CHz- cyclohexyl
-CHzCHzCHzCH3 -CH:- phenyl
-CH,CH,CH,CH; -CH,- 4-chlorophenyl
-CH,CH,CH,CHj; -CH,- 2,4-dichloropheny!
-CHzCHzCHzCH;; -(CHz)z- methyl
-CHzCHzCHzCH3 -(CHz)z— ethyl
-CH,CH,CH,CH; -(CH,),- n-propyl
-CH,CH,CH,CH; -(CH,),- isopropyl
-CH,CH,CH;CHj; -(CH,),- cyclopropyl
-CH,CH,CH,CH3 -(CH;),- n-butyl
-CH,CH,CH,CH;,4 -(CHy),- sec-butyl
-CH,CH,CH,CHj -(CHy),- isobutyl
-CH,CH,CH,CHj, -(CH,),- tert-butyl
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4 - | ; . S

- CH2CH2CH2CH3 - (CH2) 20CH2- phenyl - CH2CH2CH2CH3 CH2 OCH2- 4- chl or ohen |

- CH2CH2CH2CH3 - ( CH2) 20CH2- 2, 4-dichl oro hen | - CH2CH2CH2CH3 - ( CH2) 30CH2-
methyl - CH2CH2CH2CH3 - (CHz 30CH2- ethyl - CH2CH2CH2CH3 - ( CH2) 30CH2-
n-propyl - CH2CH2CH2CH3 CHz 30CH2- isopropyl -CH2CH2CH2CH3 CH2 30CH2- cycl o
royl -CH2CH2CH2CH3 CH2 30CH2- n-butyl - CH2CH2CH2CH3 - ( CH2) 30CH2-

sec-butyl -CHR2 sobut ¥L CH2CH2 CH2 CH3. CH2 30CH2-
tert-butyl -QE %%l@w ent - CHEO®lpCHR CHR2 30ICH?2- ¢
clo ent | - Ch2CH2CGHP@LEH: CHp 30C(GH)n- hexvl - CHeVHpmRpEH3 CH2 30CH2- ¢
clohex | - CHZ GGIHEEH@I&C@-JZ 30CHT (| - CH2CHR Criteigl - CH2) 30CH2¢
4-chl or ophenyl| -CHgEHCGIR,CHECH3 CHZ -GUHEH2- 2, 4- di chl oycloliempl | - CH2OOH2CH3
-CHz- nethyl |'-CBLOEYCI®IOH;1 CH2OQHASHS,-- CH2- et hyl| phddl - CH2ZOCH2CHB) - CH2- n-
rol -CH20CH € ‘@qz(j}gopr opYT| -(CEHEOCHZCH3 - CiHd=chforgptenyl0 I - GH2OCH2CH3
- ag&a&%yl - H‘@ > %Pg CHZ- E:' M.}Q Féumloﬁ% ’y] Sobu yl
i i q - m [T} B i‘ \ Wm lk:'-l\rzﬂ- m“- me't m_m j mléktﬂéu - G-
c clo ent yl S YHZ_L ’IILCH;CH}u 1z L) 21)3- T araw v N %thyrl z—€—CTOonexX

-CHzCHzCHzCH3 -(CH2)3- n-propyl

-CH,CH,CH,CH; | -(CH,)s- isopropyl

-CHzCHzCHzCH;; ' - CH2)3- cycloin'opyl

-CH,CH,CH,CH; -(CHz);- n-butyl

-CH,CH;CH,CH; -(CH,);3- sec-butyl

_CH,CH,CH,CH; -(CH,)>- isobutyl

-CH,CH,CH,CHj; -(CHa)s- tert-butyl

-CH,CH,CH,CH; -(CH,);- n-pentyl

-CH,CH,CH,CH; : -(CH;)s- cyclopentyl

-CHzCHzCHzCng -@Hz)g,- n-hexyl

-CHzCHzCHzCH3 -(CH2)3- cyclohexyl

“CH,CH,CH,CHj “(CHy)s- phenyl

-CH,CH,CH,CH3; -(CHy)s- 4-chlorophenyl

-CH,CH,CH,CH; -(CHp)s- 2,4-dichlorophenyl

-CHzCHzCHzCH;; -(CH2)4- methyl »

-CH,CH,CH,CH; -(CH2)4- ethyl

-CHzCHzCHzCH3 -(CH2)4- n-propyl

| -CH,CH,CH,CH, -(CH,)4- isopropyl

-CH,CH,CH,CH; -(CHy)s- cyclopropyl

-CH,CH;CH,CH; -(CH,)s- n-butyl

-CH,CH,CH,CH; -(CH,),- sec-butyl .

-CH,CH,CH,CH; -(CH_2)4- 1sobutyl

-CH,CH,CH,CH,; -(CH;)s- tert-butyl

-CH,CH,CH,CH; -(CH,)4- n-pentyl

-CH,CH,CH,CH3; -(CH3)4- cyclopentyl

_CH,CH,CH,CH; “(CHo)s n-hexyl

-CHzCHzCHzCH3 -(CH2)4- cyclohexyl

-CH,CH,CH,CHj; -(C@r pheg!l

-CH,CH,CH,CHj; -(CH2)s- 4-chlorophenyl

-CH,CH,CH,CH; -(CHz)4- 2,4-dichlorophenyl

-CH,CH,CH,CH; -(CH2)5~ methyl

-CH2CH2CH2CH3 -(CHz)s- ethyl

-CH,CH,CH,CH; -(CH;)s- n-propyl

-CH,CH,CH,CH; -(CHy)s- isopropyl

-CH,CH,CH,CH; -(CHz)s- cyclopropyl

-CH,CH,CH,CHj; -(CHa)s- n-butyl

-CH,CH,CH,CH; -(CH3)s- sec-butyl
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-CH2OCH2CH3 ' - CH2- phenyl -CH2OCH2CH3 - CH2- 4-chl orohen | CH2OCH2CH3

-CH2- 2,4-dichloro hen | -CH2OCH2CH3 CH2) 2- nethyl -CH2OCI 12CH3 - ( CH2) 2-
ethyl -CH2OCH2CH3 CHZ 2- n-propyl -CH2OCH2CH3 - (CH2) 2- i sopropyl
-CH2OCH2CH3 - (CH2)2- c clo ro | -CH2OCH2CH3 CH2) 2- n-butyl -CH2OCH2CH3

CH2) 2- sec-butyl -CH2OCH2CH3 CHZ 2- isobutyl -CH2OCH2CH3 CH2 2- tert-butyl

- CH20CH2CH3 - (& z | -“2_%3@%3 —(CH2)2=-1c3C en—t—CH2{OCH2CH3
CH2 2- n-hexyl Per-cH2 2 Fohex——cHACEREEM oo 2 pheny |
- CH2OCH2CH3 - CQ%EH;@H Wlior ohen -(CHdsp orp o r}ﬁe@{[’u";’TrA_ dichlarachen |
- CH2ocH2CH3  CHCBLCHe  HsGHs crpocH€§)erp 3. et hyl| 7peYOCHRCHR CH2|3- n- ro
| - cH2oCcH2 CH3 S BClle(liy opy| |- (FBOCHP CH3  CHR) 3-cyelopentylr 91 - CHPOCH2CHB
CH2 3- n-butyl| -CHEPECRHS - H2)[3{CHpe- but vyl - CH2ABHMRICH3S CH2 3- i $obutyl
- CH2OCH2CH3 - (|GEH,CH,CBGHput vyl |-ERPH2CH3 CH2 J-cyclohexyt | - CH2OCH2CH3
CH2) 3- ¢ cl o enCH,CH;CHLIGH2CH3 GHEYR;)s-n- hexyl - CHRexsn?CH3 CHZ 3- ¢ cl ohex
| - CH2OCH2CH3 cHGEE, Capdenyl - HECB CHZ 3- |dr.alibeprenben 1

-CH,CH,CH,CHj; -(CHy)s- 2,4-dichlorophenyl

-CH,CH,CH,CH; -(CHy)e- methyl

) -CHzCHzCHzCH;; -(CH2)5- ethyl '

-CHzCHzCHzCH;; '(CH2)6' n-pi’ opyl

-CH,CH,CH,CH; iCHz)y iSOpl‘Opyl

-CH,CH,CH,CH; -(CH;)s- cyclopropyl

-CH,CH,CH,CHj; -(CH,)s- n-butyl

-CH,CH,CH,CH; -(CHy)s- sec-butyl

-CH,CH,CH,CH; ~(CH;)s- isobutyl

-CH,CH,CH,CH; -(CH,)¢- tert-butyl

-CH,CH,CH,CH, -(CH,)¢- n-pentyl

-CH,CH,CH,CH;4 -(CHy)s- cyclopentyl

-CH,CH,CH,CH; -(CH2)5- n-hexyl

-CHzCHzCHzCHg, —(CH2)6— cyclohexyl

-CH,CH,CH,CHj,3 -(CH2)5- phenyl

-CH,CH,CH,CH; -(CHy)s- 4-chlorophenyl

-CH,CH,CH,CHj, -(CHa)e- 2,4-dichlorophenyl

-CH,CH,CH,CH, -CH,C(CHa),- methyl

-CH2CH2CH2CH3 -CHzC(CH3)2- ethyl

-CH,CH,CH,CHj, -CH,C(CH3),- n-propyl

-CH,CH,CH,CHj; -CH,C(CHs),- isopropyl

-CH,CH,CH,CH, -CH,C(CHa),- cyclopropyl

-CH,CH,CH,CH; -CH,C(CHa),- n-butyl

-CH,CH,CH,CH; -CH,C(CH3),- ' sec-butyl

-CH,CH,CH,CH; -CH,C(CH3),- isobutyl

-CH,CH,CH,CH; -CH,C(CH3),- tert-butyl

-CH,CH,CH,CH; -CH,C(CH3),- n-pentyl

-CH,CH,CH,CH; -CH,C(CH;),- cyclopentyl

-CH,CH,CH,CH;, -CH,C(CH3),- n-hexyl

-CH,CH,CH,CHj; -CH,C(CH;),- cyclohexyl

-CH,CH,CH,CH; -CH,C(CHa),- phenyl

-CH,CH,CH,CH;, -CH,C(CH;),- 4-chlorophenyl

-CH;CH2CH2CH3 -CHzC(CH3)2- 2,4-dichlorophenyl

-CHzCHzCHzCH;; -CHzC(CH;;)zCHz- methyl

-CH,CH,CH,CH; -CHzC(CH3)2CH2- ethyl

-CH,CH,CH,CH; -CH,C(CH;),CH- n-propyl

-CHzCHzCHzCH3 -CHzC(CH3)2CHz- isopropyl

-CH,CH,CH,CH;, -CH,C(CH3),CH,- cyclopropyl
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SHSEREN W,

- CH2OCH2CH3 CH2) 3- 2,4-dichloro hen | 148 - CH2OCH2CH3 -CHz 4- net hyl

-CH2OCH2CH3 -CHz 4- ethyl -CH2OCH2CH3 -CHz 4- n- ro | -CH2OCH2CH3 -(CHz 4-
i sopropyl -CH2OCH2CH3 -(CH2)4- c clo ro yl -CH2OCH2CH3 - (CH2) 4- n-butyl
- CH2OCH2CH3 - (CH2) 4- sec-butyl -CH2OCH2CH3 CHz 4- isobutyl -CH2OCH2CHS
-(CH2)4- tert-butyl -CH2OCH2CH3 -(CH2)4- n- ent | -CH2OCH2CH3 -(CH2)4- c
cl o entvl - CHROCHRCH CH2\. 4 A-—hexa CHROCH2CH3 ( ("I—!’)\ll r\\/r\l ohexvl
) CHZOCH%CHS -(cCH;@TCHeEmL _ CHPCSHSHAGRPCH - Al g ohen | . r1-|20>c/:|-|2c:|-|3
-(CH2) 4- 2, 4-di- ﬂéﬁz@@%&m 5- | searbipyl - cHpoCH2QHS
-(CH2) 5- et hyl -CHEE-IQQH:@H&B - ( CH2 ) E6H,G(CHshCH,- - CHX®OBIPH3 - (CH2) 5-_|i sopr opy!
- CH2OCH2CH3 - (|GERCH,GHCHe ro | |-CHROCHRREHE,-CHZ bfernblylt yl - CH2OOQH2CH3
- (CH2) 5- see- BUCHLCH,CPHRACH2 CH3  CHZHEC(CHsROHL-Y | RifeGH2CH3 CHz 5-
tert-butyl - CERRERGIBCEE2 5- N _@HZC(CHgZ@ﬁ;OCI—IZ lofeld§2) 5- € clq ent |
CH2OCH2CH3 CHZ QH;@*I i, - CZOUR & CH, CYGIHREXYT - CHZOCH2CH3 CHz
5 phenyl = - CHz Leﬁécﬁktﬁzbﬁﬂﬁ A TH %@H;z@nr ~CHEL IRy B (CH2) 5]
4-di chl or o HegEf o ChLCH, “CH,C(CH,),CHy- phenyl
-CH,CH,CH,CH3 -CH,C(CH3),CH,- 4-chlorophenyl
-CH,CH,CH,CH;, -CH,C(CH3),CH,- 2,4-dichlorophenyl
' -CH,CH,CH,CH; -(CH,),OCH,- methyl

-CH,CH,CH,CH; -(CH,),OCH,- ethyl

-CH2CH2CH2CH3 -(CH2)20CH2- n-propyl

-CHzCHzCHzCH3 -(CHz)zOCHz- iSOpI'Opyl

-CH,CH,CH,CHj -(CH;),OCH>- cyclopropyl

-CH,CH,CH,CHj,4 -(CH»),OCH-- n-butyl

-CH,CH,CH,CH; -(CH»),OCH,- sec-butyl

-CH,CH,CH,CHj3 -(CH,),OCH>- isobutyl

-CH,CH,CH,CH; -(CHz)zOCHz- tert-butyl

-CH,CH,CH,CH; -(CH,),OCH,- n-pentyl

-CH,CH,CH,CH; -(CH,),OCH- cyclopentyl

-CHzCHzCHzCH3 -@Hz)zOCHz- n-hexyl

-CH,CH,CH,CHj; -(CH,),OCH>- cyclohexyl

-CHzCHzCHzCH;; -(CHz)zOCHz- phenyl

-CH,CH,CH,CH3, -(CHz)zOCHz- 4-ch10r0phenyl

-CH:CHzCHzCH;; -(CH2)20CH2- 2,4-dichlorophenyl

-CH,CH,CH,CHj; -(CH,);0CH;- methyl

-CH,CH,CH,CH; -(CH,);OCH;- ethyl

-CH,CH,CH,CHj; -(CH,);OCH,- n-propyl

-CH,CH,CH,CH; -(CH,);0CHo,- isopropyl

-CH,CH,CH,CH;, -(CH,);OCH,- cyclopropyl

-CH,CH,CH,CH; -(CH,);0CH,- n-butyl

-CH,CH,CH,CH; -(CH,);OCH;- sec-butyl

-CH,CH,CH,CH; -QCH2)3OCH2- isobutyl

-CH,CH,CH,CH; -(CH3);0CH,- tert-butyl

-CH,CH,CH,CH,; -(CHz);OCHz- n-pentyl

-CH,CH,CH,CH; -(CH,);0CH,- cyclopentyl

-CHzCHzCHzCH3 -(CH2)3OCH2- n-hexyl

-CH,CH,CH,CHj, -(CH,);0OCHS,- cyclohexyl

-CH,CH,;CH,CH;, -(CH2);0CH,- phenyl

-CH,CH,CH,CH;, -(CH,);0CH,- 4-chlorophenyl

-CH,CH,CH,CH; -(CH,);0CH,- 2,4-dichlorophenyl

-CH,OCH,CH;, -CH,- methyl

(ethoxymethyl)

-CH,OCH,CH3; -CH,- ethyl
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- CH2OCH2CH3 - (CH2) 6- net hyl - CH20CH2CH3 - (CH2) 6- ethyl - CH2OCH2CH3
-(CH2)6- n- ro | -CH2OCH2CH3 CH2 6- isopropyl -CH2OCH2CH3 CH2 6- ¢ clo rol
-CH2OCH CH3 - CH2 6- n-butyl -CH2OCH2CH3 -(CH2) 6- sec-butyl -CH2OCH2CH3
-(CH2)6- isobutyl -CH2OCH2CH3 CH2 6- tert-butyl -CH2OCH2CH3 CH2) 6-
n-pentyl -CH2OCH2CH3 CH2 6- ¢ clo entyl CHZOCI—lZCHB - (CH2) 6- n- hexyl
- CH2OCH2CHS - (R ) O oyet-ohrexyt a_fZG\,._ phetyt—i4 cHrecH2eH3—6H2 6-
4-chl oro hen | A L 2 ¥_4-dichloreh U‘plmpy CHR OCHRCHR |- CH2C CH3
2- methyl - CH2eg O n-mv cirY 2CHzs Bthyl - CH2 LSepIOPY o C b 2.\ n- rop |
- CH2OCH2CH3 - e Q¢ H.CH, |51)nr anytCHroHp OoHP R - (CepRtommepylo. ¢ clo o 1
- CH2OCH2CH3 - CHERQER,CH; - put vl | -CEBH20CH2CH3 - CHX@bER3 1 sec- but vl
- CH2OCH2CH3 - CHZH,®FB,CHi sobut yl | -CHROCH2CH3 - CHz CsdcHiitedl- tert - but yl
- CH2OCH2CH3 =CHZH,®ERB)CH; n- en | | -CHFE20CH2CH3 - CHR{Sobikdg) 2- ¢ clo ent 1
- CH2OCH2CH3 - CHE,B&H,CHN- hexyl  [-CHROCH2CHS - CH2tetButgr € I ohex |
- CH20CH2CH3 - CHBf3, G&H)Cl, phenyl  |-GHLOCHZCHS - CHZ{, Gl Y- Z-chioro |hen |
;reCJI[-Iﬁ)CllchZCHS - u_éﬁ'zmzc'i'b Z, A—diciit g et CH? tyl 2CH2-

-CHzOCHzCH3 -CHz- n-hexyl

-CH,OCH,CH; -CH>- cyclohexyl

-CH,0CH,;CH; * -CH,- phenyl )

-CH,0CH,CH; -CH;- 4-chlorophenyl

-CH,0OCH,CH; -CH,- 2,4-dichlorophenyl

-CH,0CH,CH; -(CHz)z- methyl

-CHzOCHzCH;; (CHy),- ethyl

-CH,OCH,CH; (CH_),- n-propyl

-CH,OCH,CH; -(CH;),- isopropyl

-CH,OCH,CHj; -(CHa),- cyclopropyl

-CH,0CH,CH;, -(CHa),- n-butyl

-CHzOCHzCH3 (CHz)z- sec—butyl

-CH,OCH,CH, (CH,),- isobutyl

-CH,0CH;CH; (CHz)z- tert-butyl

-CH,OCH,CHj,4 (CH,),- n-pentyl

-CH,OCH,CHj; (CH,),- cyclopentyl

-CH,0OCH,CHj (CH;),- n-hexyl

-CH,OCH,CH, -(CHa),- cyclohexyl

‘ -CHzOCHzCH:; (QHz)z- phenyl

-CH,OCH,CH; (CHy),- 4-chlorophenyl

-CH,0CH,CH; (CH;),- 2.4-dichlorophenyl

-CHzOCHzCH3 (CH2)3- methyl

-CH,OCH,CH;, -(CH3)3- ethyl

-CH,0CH,CHj3 -(CHy)3- n-propyl

-CH,OCH,CHj; -(CH>);- isopropyl

-CH,0CH,CH; (CH;)3- cyclopropyl

-CH,OCH,CH; (CH2)3- n-butyl

-CH,OCH,CHj, (CH3);- sec-butyl

-CHzOCHzCH3 (CH2)3- isobutyl

-CH,OCH,CH; (CH,);- tert-butyl

-CH,OCH,CHj; (CHz)s- n-pentyl

-CH,OCH,CHj; -(CH,);- cyclopentyl

-CHzOCHzCH3 @Hz)g.- n-hexyl

-CHzOCHzCH3 (CH2)3- cyclohexyl

-CH,OCH,CH; (CH,)s- phenyl

-CHzOCHzCH3 (CH2)3- 4-chloropheny1

-CH,OCH,CH, (CH,)s- 2,4-dichlorophenyl
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siniodliin

- CH2OCH2CH3 - CH2C CH3 2CH2-
- CH2OCH2CH3 - CH2C CH3 2CH2-

et hyl
- i sopropyl

e T A

- CH2OCH2CH3 - CH2C CH3 2CH2-
- CH2OCH2CH3 - CHzC CH3) 2CH2-

n-r

o |
cclo

n-

ropyl -CH2OCH2CH3 - CH2C CH3) 2CH2- n-butyl -CH2OCH2CH3 - CH2C CH3) 2CH2-
sec-butyl -CH2OCH2CH3 - CH2C CH3 CH2- isobutyl -CH2OCH2CH3 - CH2C CH3 CH2-
tert-but | CHZCIZHZCHS CH2C CH3 CH2- n- ent | -CH2OCH2CH3 - CH2C CH3 CH2-
c cl entyl - _c RS TRAS L ASIAS b _"'"E-_.. frex——— fEQC'TiZCrB —CH2E-GH3 2CH2-
cycl ohexyl -( = 3C}ECKC}{) —phemH EHZOZH2CH3—CH2EC—GH3 2CH2-
4-chlo hen | |<EBAH] . 2 4~ dichll &MY - H2 CH3
_(CH2) 20CH2- et HyPCHGHlp oorp o [ A HD. et hyl | meRtepMCHD CHR CHR POCHD-
ro | - CH2OCH2CEEROCEHEN 0CH2- | oyl - CH2OCHR @39BropylcH2) 20CHR- I ¢l ro
yl - CH2OCH2 ChisCH¢@EHR, G CH2-  n- but-§GH,)e- CH2 OCH2 CH3 | cyaBbitpPICH2-  sec- but yl
- CH2OCH2CH3 - (| GER,@ICHACH] sobut yl | (CEHROCH2CH3 CH?2 | 204ikR2- tert - butyl
- CH2OCH2CH3 - (|CER)@OBHeH; n- en | ROCH2CH3 - ( CHga2Bifeyi2- ¢ clo entyl
- CH20CH2CH3 - (|CHR, QE8HCHN - hexyT  15fen jFZOCHTH3 uﬁ;sogg};ﬁz- C clohex 1
- CH2OCH2CH3 - (|C pnenyll Fa A ékrwffiflf. ﬁrgﬂigigngen
_%g%g% CI(-M W,:t E‘ll?,m LI(CHﬁ cH2 n\ﬁe ty-l\u-m)—suu-m met hyl

CH,OCH,CH; 7 -(CHy)4- cyclopentyl

' -CH,0CH,CHj; -(CH2)4- ! n-hexyl

-CH,OCH,CH; -(CH,)s- cyclohexyl

-CH,0OCH,CH3; -(CH,)s- phenyl

-CH,0OCH,CH; -(CH;)4- 4-chlorophenyl

-CH20CH2CH3 -(CH2)4- 2,4—dichlorophenyl

-CHzOCHzCH3 -(CHz)s- methyl

-CH,0CH,CH; -(CH;)s- ethyl

-CH,OCH,CH3 -(CHy)s- n-propyl

-CH,OCH,CHj; -(CHz)s- iSOpI'Opy]

-CH,0CH,CHj3 -(CH,)s- cyclopropyl

-CH,OCH,CH; -(CH,)s- n-butyl

-CH,OCH,CH; -(CH,)s- sec-butyl

-CH,OCH,CHj3 -(CH,)s- isobutyl

-CH,OCH;,CH; -(CH,)s- tert-butyl

-CH,OCH,CHj; -(CH>)s- n-pentyl

-CH,OCH,CH3; -(CH,)s- cyclopentyl

-CH,0CH,CH; -(CH,)s- n-hexyl

-CH,OCH,CH; -(CH,)s- cyclohexyl

-CHzOCHzCH;; -(CHz)s- phenyl

-CHzOCHzCH3 -(CHz)s- 4-chlorophenyl

-CH,0OCH,CHj; -(CHy)s- 2,4-dichlorophenyl

-CH,0OCH,CH; -(CHa)¢- methyl

-CH,0OCH,CH3 -(CHy)6- ethyl

-CH,OCH;CH; -(CHa)e- n-propyl!

-CH,OCH,CH; -(CHy)6- isopropyl

-CH,0OCH,CH; -(CH.)s- cyclopropyl

-CH,OCH,CH3; -(CH,)¢- n-butyl

-CH,0CH,CH, —(CHz)(,- sec-butyl

-CH,OCH;CHj,3 -(CHa)s- isobutyl

-CH,OCH,CH;4 -(CH2)6- tert-butyl

-CH,0CH,CH; -(CHz)s- n-pentyl

-CH,OCH,CHj; -(CHy)s- cyclopentyl

—CHzOCHzCH; -(CHz)s- n-hexyl

-CHzOCHzCH;; -(CH2)5- cyclohexyl

-CH,0CH,CH; -(CH;)e- phenyl
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- CH2OCH2CH3 CH2 30CH2- n- ro | - CH2OCH2CH3 CH2 30CH2- i sopr opyl

- CH2OCH2CH3 - (CH2)30CH2- ¢ clo ro 1 -CH2OCH2CH3 CHz 30CH2- n-butyl
CH2OCH2CH3 - ( CH2) 30CH2- sec-butyl - CH2OCH2CH3 - ( CH2) 30CH2- i sobut vl

- CH2OCH2CH3 - (CH2) 30CH2- tert-but | -CH2OCH2CH3 CHz 30CH2- n- ent |
- CH2OCH2CH3 - (CH2)30CH2- ¢ clo ent | - CH2OCH2CH3 - (CH2 30CH2- n- hexyl

- CH2OCH2CH3 CHz ctofexyt CHPOCHZCH3 = (CHL) - phenyt
CH2OCH2CH3 - ( CHZ 'z(ﬁ}%-r,hi ) z |_(CH5%_ - CHZOCHZ("' B35 ¢t itgh flA?/ =di chl oro
hen | - CH2CH2ELHS = rethyt—2 x—eth—+—FEr 5—CH2—4t hy|
- CH2OHROCHS - CHEBRQCECHY ™ oy o liaGlC L o LRE o b orpond o ¢
cloro |l -CH2S 2:Cf;%Q n-but JCHIGECH OCH3 eyl sec-butyl
- CH2CH20CH3 - CHAHS - LAHGECHE R, - 1 ort LERIGPYl - CHOCHPOCHB - CHR-
n-pentyl - CH2OGEO@ELCHY- ¢ cl o] HO(CH3)EH? CH2 OCHBOpropy-  n- hexyl
- CH2CH2OCH3 - CHCHAOGH 6lBX | - CHP@HBOUEH;),-CH2-  pheeyeloprep§H2 CH2 OCH3 |- CHz -
4-chloro hen | | -CIGECHHORH3 - CH2- .| LHGICHEbL-0r 0 hen| h-butyCH2CH2OCH3 Chiz 2-
met hyl CH2CH2 odidn,2- -CHIHECHACHS CH2| Zer-biatyl F O |

-CH,OCH,CH; -CH,C(CHs),- isobutyl

-CH,OCH,CH; -CH;C(CH3),- tert-butyl

-CH,OCH,CH; *CH,C(CH;),- n-pentyl

-CH,OCH,CHj; -CH,C(CHs),- cyclopentyl

-CH,OCH,CH; -CH,C(CH3),- n-hexyl

-CH,OCH,CHj; -CH,C(CH3;),- cyclohexyl

-CH,OCH,CH; -CH,C(CH3),- phenyl

-CH,OCH;CHj3 -CH,C(CHa),- 4-chlorophenyl

-CH,OCH,CH3; -CH,C(CH;),- 2,4-dichlorophenyl

-CHzOCHzCH3 -CHzC(CH3)2CH2- methyl

-CHzOCHzCH3 -CHzC(CH;)zCHz- Cthyl

-CH,OCH,CH; -CH,C(CH3),CH,- n-propyl

-CH,OCH,CH; -CH,C(CH;),CH>- isopropyl

-CHzOCHzCH3 -CHzC(CH3)2CH2- cyclopropyl

-CH,OCH,CH; -CH,C(CH;),CH;- n-butyl

-CH,OCH,CHj; -CH,C(CH;),CH>- sec-butyl

-CH,0CH,CH, -CH,C(CH3),CH,- isobutyl

-CH,OCH,CH3 -CH,C(CHj3),CH,- tert-butyl

-CH,0OCH,CH; -CH,C(CH3),CH,- n-pentyl

-CH,OCH,CH; -CH,C(CH3),CH»- cyclopentyl

-CHzOCHzCH3 -CHzC(CH3)2CH2- n-hexyl

-CH,OCH,CH3; -CH,C(CH3),CH;- -cyclohexyl

-CH,OCH,CH3; -CH,C(CH3),CH,- phenyl

-CH,OCH,CHj, -CH,C(CHj;),CH,- 4-chlorophenyl

-CH,0OCH,CH3; -CH;C(CH;),CH,- 2,4-dichlorophenyl

-CH,OCH,CH; -@Hz)zOCHz- methyl

-CH,OCH,CH, -(CH2)2,0CH,- ethyl

-CHzOCHzCH;; -(CHz)zOCHz- n-propyl

-CH,OCH,CHj; -(CH;),OCH,- isopropyl

-CH,OCH,CHj; -(CH;),OCH,- cyclopropyl

-CH,OCH,CHj, -(CH3);OCH,- n-butyl

-CH,OCH,CHj; -(CHz)zOCHz- sec-butyl

-CH,QCH,CHj, -(CH,),OCH,;- isobutyl

-CH,OCH,CH3; -(CHz)zOCHz- tert-butyl

-CH,0OCH,CH; -(CH;),OCHS,- n-pentyl

-CH,OCH,CH; -(CH,),OCH,- cyclopentyl

-CH,OCH,CH; -(CH;),OCH,- n-hexyl
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- CH2CH20CH3 - (CH2) 2- isopropyl -CH2CH2OCH3 CH2 2- c clo ro 1 -CH2CH20OCH3
-(CHz 2- n-butyl -CH2CH2OCH3 CH2 2- sec-butyl -CH2CH2OCH3 CH2 2- i sobutyl
-CH2CH2OCH3 CH2 2- tert-butyl 151 -CH2CH2OCH3 -(CH2)r n- ent | -CH2CH2OCH3
-(CH2)2- c cloent |  -CH2CH2OCH3 -(CH2 2- n-hexyl -CH2CH2OCH3 - (CH2 2-
cycl ohexyl -CH2CH2OCH3 CH2 2 phenyl -CH2CH2OCH3 CH2 2- 4-chloro hen |
- CH2CH20CH3  CHiZ chioro ffe ZCHZOCHB ¢ ety
- CH2CH2OCH3 - ( _(): lng-%IIgJL —CHZCE ’H’?z" 2_"' 2) 3= dl&il_%%ﬁj CHZCHYZ H3 CH2 3-
I sopr opyl CH’\_ﬁﬁ u—iz) 3¢ ¢ —CH2EHPSX E}G—I%)—J—ﬁ—b&utyl
- CH2CH20CH3 CHi2 3 el 2oH—3—i-5e8 frophieny f"-'ﬂaqzc
CH2) 3- tert-bd CgHZOCH’%gB-@HS—J ~ent_|_| 24rdiehloephony - cclo
entyl - CH2CHiCH] n- hex ILCHﬂaQGhlznmq cpmethyk o] ohex |
- CH2CH20CH3 CHZng%Hrgﬂz - CH2CH2 CB ):OGH23-  4- chll ethsl henyl - CH2CH2 OCH3
-(CH2 3- 2,4-di-CHOCH TN | - CHR2ACHIGECHH? 4- nmpunkpydpyl - CH2CH20OCH3| - ( CH2) 4-
ethyl -CH2CH2GCHZOCHCHy n- ro || -(CHMRCHROCH3 - ( Ciddprbpyl sopr opyl

-CHzOCHzCH3 -(CHz);;OCHz- cyclopropyl

-CH,OCH,CH; -(CH,);0OCH,- n-butyl

-CH,OCH,CH3; -(CH;);OCH,- sec-butyl

-CH,0OCH,CH; -(CH,);OCHj;- isobutyl °

-CH,0CH,CH; -(CH,);OCH,- tert-butyl

-CH,OCH,CH; -(CH,);OCH,- n-pentyl

-CH,OCH,CHj; -(CH,);OCH,- cyclopentyl

-CH,OCH,CH3; -(CH;);OCH,- n-hexyl

-CH,OCH,CHj; -(CH,);OCH,- cyclohexyl

-CHzOCHzCH:; -(CHz):;OCHz- phenyl

-CH,OCH,CH3 -(CH;);0CH,- 4-chlorophenyl

-CH,0CH,CH; -(CH,);0CH,- 2,4-dichlorophenyl

-CH,CH,0OCH3; -CH,- methyl

(2-methoxyethyl)

-CH,CH,OCH3 -CH,- ethyl

-CH,CH,0OCH; -CH,- n-propyl

-CH,CH,0CH; -CHy- isopropyl

-CH,CH,0CHj3; -CH,- cyclopropyl

-CH,CH,0CH; -CH,- n-butyl

-CH,CH,0OCHj; -CH,- sec-butyl

-CH,CH,0CH; -CH,- isobutyl

-CH,CH,0CH; -CH,- tert-butyl

-CH,CH,0CH; -CH,- n-pentyl

-CH,CH,;0CH3; -CH,- cyclopentyl

-CH,CH,0CH; -CH,- n-hexyl

-CHzCHzOCH3 -CHz- cyclohexLl

-CH,CH,0CH; -CH;- phenyl

-CH,CH,OCHj3 -CH;- 4-chlorophenyl

-CH,CH,0CH; -CH,- 2,4-dichlorophenyl

-CH,CH,0CH; -(CHy),- methyl

-CHzCHzOCH:,' -(CHz)z- ethyl

-CHzCHzOCHg, -(CHz)z- n-propyl

-CH,CH,0OCH; -(CH,),- isopropyl

-CHzCHzOCH3 -(CHz)z- cycloprogyl

-CH,CH,0OCHj3; -(CH2);- n-butyl

-CH,CH,0OCH;, -(CHy),- sec-butyl

-CH,CH,0CH; -(CH,),- isobutyl

-CH,CH,0CHj -(CHz)z- tert-butyl
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- CH2CH2OCH3 - (CH2)4- ¢ clo rol - CH2CH2OCH3 - (CH2) 4- n-butyl - CH2CH2OCH3
CH2 4- sec-butyl - CH2CH2OCH3 - (CH2 4- isobutyl -CH2CH2OCH3 - (CH2 4-

tert-butyl -CH2CH2OCH3 CH2 4- n- en | -CH2CH2OCH3 -(CH2)4- cyclo ent |
- CH2CH2OCH3 - (CH2) 4- n- hexyl -CH2CH2OCH3 - (CH2) 4- cycl ohexyl - CH2CH2OCH3
CH2 4- phenyl -CH2CH2OCH3 - (CH2)4- 4-chloro hen | -CH2CH20OCH3 - (CH2 4-
2,4-dichloro hwmmmwm hyl
- CH2CH2COCH3 CHZ CHLOF [ﬁ —CH2GH )_ EH2—5=—1sup OB Y dat CH2CH2 CH2 5-
cycl opropyl - { 3 CHR— 54 G"’G"’G"%‘c eﬁ%}!ﬁ see—butyl 152
- CH2CH2OCH3 CHEm2eiadndls | g B (crz 5 aeYbau crodpoos
CH2 5- n- ent I-CH: el (CH @Yﬁm opentyl cyelobeb Lz CHp b-
n-hexyl CH2CH>EBEH®BHs. ¢ ol g H)s-- CHP CHP OCHE PBPBYIS phenyl - CH2CHROCHS
- (CH2) 5- 4- chl |ofd6H0CH; - CH2 CH2 QCEBHR){-CHR) 5- 2. 4- di-edthdrophentien |
- CH2CH2OCH3 - (|CEM,6H,0€Hhy| - CHAGKEM3 CH2 6- et|l2y-dichiGhBHBROCH3 CH2 6- n-
ro | - CH2CH2QCHH,CHDRHS- | sopr dpytH,);-CH2CH2OCH3 | éthid) 6- ¢ clo ro
-CH,CH,0CH; -(CH,)s- ethyl
-CH,CH,0CHj; -(CH;)3- n-propyl
' -CH,CH,0OCHj; -(CH,)s- ' isopropyl
: -CH,CH,0OCH; -(CH,)3- ' cyclopropyl
-CH,CH,0OCH3; -(CHy);- n-butyl
-CH,CH,OCHj; -(CHy)s- sec-butyl
-CH,CH,OCH; -(CH,)s- isobutyl
-CH,CH,0CH; -(CH;)s- tert-butyl
-CH,CH,OCHj; -(CH,)3- n-pentyl
-CH,CH,OCHj; -(CH,);- cyclopentyl
-CHzCHzOCH3 -(CH2)3- n-hexyl
-CH,CH,OCH; -(CH;);- cyclohexyl
-CHzCHzOCH3 -(CH2)3- pheny]
-CH,CH,0OCH; -(CH,);- 4-chlorophenyl
-CH,CH,OCH; -(CH;)3- 2,4-dichlorophenyl
-CHzCHzOCH3 . -(CH2)4- methyl
-CHzCHzOCH;; —(CH2)4- ethyl
-CH,CH,OCHj; -(CH,)s- n-propyl
-CH,CH,0CHj; -(CH2)4- isopropyl
-CH,CH,0CH; -(CH,)s- cyclopropyl
-CH,CH,0OCH3; -(CH,)s- n-butyl
-CH,CH,0CHj; -(CH,)s- sec-butyl
-CH,CH,0CH; -(CHj)4- isobutyl
-CH,CH,0CH; -(CH2)4- tert-butyl
-CH,CH,0CH; -(CHy)4- n-pentyl
-CH,CH,0CH; -(CH;)s- cyclopentyl
-CH,CH,0CH; -(CH2)4- n-hexyl
-CH,CH,0CH; -(CH,)s- cyclohexyl
-CHzCHzOCH3 -(CH2)4- phenyl
-CH,CH,OCH; -(CHj)s- 4-chlorophenyl
-CH,CH,0CHj; -(CHy)s- 2,4-dichlorophenyl
-CH,CH,0CH; -(CHy)s- methyl
-CHzCHzOCH;; -(CHz)s- ethyl
-CH,CH,0CH; -(CHz)s- n-propyl
-CH,CH,0CH;3 -(CH,)s- isopropy!
-CH,CH,0CHj; -(CHy)s- cyclopropyl
-CH,CH,0OCH; -(CHy)s- n-butyl
-CH,CH,OCH; -(CH2)s-~ sec-butyl
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-CH2CH20CH3 CH2 6- n-butyl -CH2CH2OCH3 - (CH2) 6- sec-but 1 -CH2CH2OCH3
-(CH2) 6- isobutyl -CH2CH2OCH3 CH2 6- tert-butyl -CH2CH2OCH3 - CH2 6- n- en
| -CH2CH2OCH3 CH2 6- ¢ clo entyl -CH2CH2OCH3 CH2 6- n-hexyl -CH2CH20OCH3
CH2 6- ¢ clohex | -CH2CH2OCH3 -(CH2 6 phenyl -CH2CH2OCH3 CH2 6- 4-chloro
hen | -CH2CH2OCH3 CH2 6- 2,4-dichloro hen | -CH2CH2OCH3 - CH2C( CH3) 2-
nethyl - CH2CH2GEEH,0AEC OB 2- Teidmyl,- - CHZCH2OCHZobgeh2C CH3 2- n-] ro |
- CH2CH20CH3 - CHEg, , 1 SOPTOpYL(Cy, f,FZCAZOCHS™ - TRIL 2= C clofol.
- CH2CH20CH3 - ¢ = Um yi CH2OCHS—CH? 2= SEC* butyi
CH2 CH2 OCH3 ©F 1 Ci—I} .1 '(CE ra HaYa'a Bs) oL ﬁ&p i

- - sobtt VAL Tz oo Z )/|
- OHRCHRO0HE - CREEEROCH: oy | -CHalo o nons olYSIRmh ot goait vyl
- CH2CH2OCH3 - ¢ 3 n- hpyvl (- CH2QCH3 - CH2 2- ¢ r‘l ahex| |
- CH2CH2OCH3 - CHPIRG@HHOCH: phenyi |Gl ocy - cHpCl eygdolxyl- chl oro hien |
- CH2CH2OCH3 - CHOIG:GEHOCH; 2, 4- di chHEthhen 1 - CH2CHplm@iB - CH2C CH3 QH2- neth
| - CH2CH2 OCH3 -CIdH, 00 CH2- et y(CH,)sCH2CH2OCH3 | @rdRIofapHan2CH2- n-| ro |
- CH2CH2OCH3 - CHPH{CTHR)GHGH2- 1 sopi| qioH,)s- - CH2 CH2 OCHB 2 4G RHTErohingICH2 -
cycl opropyl 1%CH{GIRGECHS - CH C.@HB)2CH2- n- but Yinethyl

-CH,CH,0CHj;3 -(CHp)g- ethyl

-CHzCHzOCHg -(CHz)G- n-propyl '

-CH,CH,0CHj;3 -(CH,)¢- isopropyl

-CH,CH,0OCH; -(CH,)s- cyclopropyl

-CH,CH,0CHs; -(CH,)s- n-butyl

-CH,CH;0CH; -(CH,)s- sec-butyl

-CH,CH;OCHj3 -(CH,)¢- isobutyl

-CH,CH,0CH3; -(CH,)¢- tert-butyl

-CH,CH,0CH; -(CH,)s- n-pentyl

-CH,CH,0CH; -(CHy)¢- cyclopentyl

-CH,CH,0CHj, -(CH,)s- n-hexyl

-CHzCHzOCH3 -(CHz)s— cyclohexyl

-CHzCHzOCH:; -(CHz)s- phenyl

-CH,CH,0OCHj -(CHy)s- 4-chlorophenyl

-CH,CH;0CH3 -(CHz)6- 2,4-dichlorophenyl

-CHzCHzOCH3 -CH:C(CHs)Z' methyl

-CHzCHzOCH3 -CHzC(CHg)z- ethyl

-CH,CH,OCH; -CH,C(CH;),- n-propyl

-CH,CH,0OCHj;3 -CH,C(CH;),- isopropyl

-CH,CH,;OCHj3 -CH,C(CHs),- cyclopropyl .

-CH,CH,0CHs; -CH,C(CHs),- n-butyl

-CH,CH,0OCHj3; -CH,C(CH3),- sec-butyl

-CH,CH,OCHj; -CH,C(CHj3),- isobutyl

-CH,CH,0CHj; -CHzC(CH3)2- tert-butyl

-CH,CH,0CHj; -CH,C(CH3),- n-pentyl

-CH,CH,0CH3; -CH,C(CHj;),- cyclopentyl

-CH,CH,OCH3 -CH,C(CHj3),- n-hexyl

-CH,CH,OCHj; -CH,C(CHj3),- cyclohexyl

-CHzCHzOCH3 -CHzC(CH3)2- phenyl

-CH,CH,OCH; -CH,C(CHj3),- 4-chlorophenyl

-CH,CH,0OCH; -CH,C(CH3),- 2,4-dichlorophenyl

-CH,CH,0OCHj; -CH,C(CHj;),CH;- methyl

-CH,CH,OCH; -CH,C(CH3),CH,- ethyl

-CHzCHZOCH3 —CHzC(CH3)2CH2- n-propyl

-CH,CH,0OCHj; -CH,C(CH3),CH,- isopropyl

-CH,CH,OCH; -CH,C(CHj;),CH,- cyclopropyl
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- CH2CH2CCH3 - CH2C CH3 CH2-
- CH2CH20CH3 - CH2C CH3 2CH2-
- CH2CH2OCH3 - CH2C( CH3) 2CH2-
CH2CH20OCH3 - CH2C CH3) 2CH2-
- CH2CH2OCH3 - CH2C CH3 2CH2- 4-chloro hen |

sec- butyl

t en- but yl
cycl opentyl
cycl ohexyl

- CH2CH20CH3

-CH2C CH3 2CH2- i

- CH2CH20CH3 - CH2C( CH3) 2CH2-

- CH2CH20CH3 - CH2C CH3 2CH2-
- CH2CH2OCH3 - CH2C CH3 2CH2- phenyl
- CH2CH2O0CH3 - CH2C CH3 2CH2-

sobut yl
n- pent yl
n- hexyl

Zi ﬁ- Fli chlcar2 (C):H HeRHL,CH;GRRCZOCHS | _CHC @, et | 7 bugi? CHZOCHS - (OHR) 20|C|—|2-
e - 2 Z0CHZ= 2 CH2ZOX 1 20CHZ="T50pr o
- CH>2/CHZG:H3 F%bﬂm J)L, ct O T CH%&HA '2:’\' 3 -J?E’G—MIUWL- m=butyl >
Iy
- CH2CH2OCH3  CHizCBAeHAICH: ¢) o o || -CHrGEHbpEHer crh ntsoddh- - hexyl
- CH2CH20CH3 - (eGP cyc| ohexyCHQIGHEEHEHI - - |
- CH2CH20CH3 - (| ERYQBOOH; 4- chl or 9heHT(CHsRERIGH? OCHB-H@egl 20CH2- 2, 4-di chl o
hen | - CH2CH2 GCHZaCH{QZR) 30CH2- neCHYC(CH;BLERGH?2 OCH3ydTbhex§DCH2- et hy
- CH2CH2OCH3 - (CER)GQOCH; n- m | | CERGHRBEHBHCH? 306hehyl | sopr opy!

- CH2CH2OCH3 - (| CFE) G ;C CI0 1ro_gu,c 1 { WChtorevtehid- N- butyl
- CH2CH2COCHS3 - CER L , Sec- butyTey; 4 HAs - ﬂﬁigﬁi&aéhedyﬁbbut I
-CH,CH,0CHj; -(CH,);0CH,- metHyl
-CH,CH,OCHj; -(CH3),OCH,- ethyl

-CH,CH,0OCH; -(CH,),OCH,- n-propyl
-CH,CH,0OCH3; -(CH;),OCH;- isopropyl
-CH,CH,OCH; -(CH;),OCH,- cyclopropyl
-CH,CH,0OCH; -(CH,),OCH,- n-butyl
-CH,CH,0OCH3; -(CH,),OCH;- sec-butyl
-CH,CH,0CHj; -(CH,),OCH,- isobutyl
-CH,CH,0OCHj -(CH,),OCHo,- tert-butyl
-CH,CH,OCHj3; -(CH;),OCH,- n-pentyl
-CH,CH,0CH; -(CH,),OCH,- cyclopentyl
-CHzCHzOCH3 -(CHz)zOCHz- n-hexyl
-CH,CH,OCH; -(CH;),OCH,- cyclohexyl
-CH,CH,OCHj; -(CH2),OCH,- phenyl
-CH,CH,OCHj; -(CH,;),OCH;- 4-chlorophenyl
-CH,CH,0OCH; -(CH;),0CH,- 2,4-dichlorophenyl '
-CH2CH20CH3 -(CH2)3OCH2- methyl
-CH,CH,0CH3; -(CH;);0CHS,- ethyl
-CH,CH,0CH3; -(CH;);0CH,- n-propyl
-CH,CH,0CHj3 -(CH;);OCH,- isopropyl
-CH,CH,0CHj -(CH;);OCH,- cyclopropyl
-CH,CH,OCHj,3 -(CH;);0CH,- n-butyl
-CH,CH,0CHj, -(CH;);0OCH,- sec-butyl
-CH,CH,0OCH; -(CH,);OCH,- isobutyl
-CH,CH,0OCHj; -(CH;);0OCH,- tert-butyl
-CH,CH,0OCH; -(CH,);OCH,- n-pentyl
-CH,CH,0CHj; -(CH;);0CH,- cyclopentyl
-CHzCHzOCH3 -(CH2)30CH2- n-hexyl
-CH,CH,0CH; -(CH,);OCHS,- cyclohexyl
-CHzCHzOCH3 -QCH2)3OCH2- phenyl
-CH,CH,0CH; -(CH;);OCH;- 4-chlorophenyl
-CHzCHzOCH:; -(CH2)3OCH2- 2,4—dichloropheny1
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- CH2CH20OCH3 - (CH2) 30CH2- tert-butyl -CH2CH2OCH3 - (CH2) 30CH2- n- ent |
- CH2CH2OCH3 - CH2)30CH2- c clo ent | -CH2CH2OCH3 - CH2) 30CH2- n- hexyl

- CH2CH20CH3 CH2 30CH2- cycl ohexyl -CH2CH2OCH3 CH2 30CH2- phenyl

- CH2CH20CH3 CHz 30CH2- 4-chloro henyl -CH2CH2OCH3 - (CH2 30CH2- 2, 4-dichloro
hen | 154 CYTOKI NE | NDUCTI ON I N HUMAN CELLS Conpounds of the invention have

been found to induce cytokj Sy i t i ng the nethod
descri bed below. An in vit _ﬂm_ﬂmﬁ@@ﬁ@%wmﬁ&ﬁsed to assess
cytoki ne induction. ChnfMuhdsdfitie inSer?df Bovetted RRANIBRARMIREWKifRl | nterferon

and tunor necrosis factor (a) (I FN and TNF, respectively) secreted into
cul ture nedi a abiogy@thesis waen tosted aing the methodidescaibed belowyt oki ne | nduction by

t he | munonodul at ors 1 Gl " £ i ol ogy,
58, 365- 372 (Septerrb’*e‘“?‘]%égg'?ﬂa‘h@% %gc??;%egﬁllsﬁ#@&%g%sfo{?b'ﬂgg&%% o il e
bl ood fronmSheal Attityusibasediomthe sndasuremérit efineuifeinn and marporrettosis factort(@) EDTA
vacut ai ner tube Peripheral bl oad nononucl ear cel.ls (PB are separated
from whol e bl 00 Wéiﬁgr Wpe(jgéf‘gﬁéﬁ‘fre‘&gﬁ? F4 %‘B"a’flf’%ﬁaﬁ ?Sﬁ@h@dﬁlys_T@AQUE- 1077.
Bl ood is dil ut efleslorrhamét! 4. RUCYRKER dRRSSPIAE emBrhéab@datéR HRajuimed ( DPBS) or
Hank' s Bal anced Salts Soluti onj(HBSS). The. PBMC | ayer is collected and
washed twi ce wi a $5PKQ90rovmeldieukack's Bighearedédl 348-342 (Septranbesd PP/ ni. in RPM
conpl ete. The PBMC suspension is added to 48 well flat bottomsterile

tissue culture plates (Costar, Canbridge, MA or Becton Dickinson Labware,
Li ncol n Pdok, NBloodGell Rrepamatomfor €yitade vol une of RPM conplete 20 nedi a

containing test co d ound, Preparation The c ounds are
sol ubilized in dinet &e&&o%ﬂeaﬁa\%ﬁ@ figrs lﬁ%@t&gﬁgﬁ?fw@f’%% shoul d not
exceed a final REQERDANVaditdher@libet Péripheratiblobd MBnondielehfcells PBME) ee vel | s.

The conpounds are general lﬁ' tested at concentrations ranging from 30-0.014
M | ncubati on separated from whole blood by density gradient centrifugation using

HISTOPAQUE-1077. Blood is diluted 1:1 with Dulbecco's Phosphate Buffered
15 Saline (DPBS) or Hank's Balanced Salts Solution (HBSS). The PBMC layer is
collected and washed twice with DPBS or HBSS and resuspended at 4 x 10°
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat
bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete

20 media containing test compound.

Compound Preparation
The compounds are solubilized in dimethyl sulfoxide (DMSO). The
DMSO concentration should not exceed a final concentration of 1% for addition
25 to the culture wells. The compounds are generally tested at concentrations

ranging from 30-0.014 pM.

Incubation
The solution of test compound is added at 60 uM to the first well
30 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 pM). The final
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et e e et b ..

The solution of test conmpound is added at 60 Mto the first well 30
containing RPM conplete and serial 3 fold dilutions are made in the wells.
The PBMC suspension is then added to the wells in an equal volunme, bringing
the test conmpound concentrations to the desired range (30-0.014 M. The
final 155 .. . .... +trl11M+YI111111Y0rflY.:. concentration of PBMC

suspensi on i s Zoncedtfdionef PBM susfidnsioplis &3 0%relis/ody dheglates ardicaeredi | e pl asti ¢
lids, mxed gently and then.incubated for 18.to 24 hours at. 37Cin a 5%
carbon di oxi dewét{h %@?Sé‘.cq’gs’%‘ﬁgcf%et“gﬁﬁn then inepbated %&ﬁ%?{%“f% plates are
centrifuged fonR749ind 5% t&BoRlliode BimdsptBré appr oxi mately 200 x g) at 4C. The
cell-free culture supernatant is renoved with a sterile pol ypropyl ene pi pet
and transferred to sterile polypropyl ene tubes. Sanpl es are nmaintained at
-30 to -70C un iel &Q)%I ysis. 10 The sanples are analyzed for interferon (a)
by ELI SA and f FPAUIOr necrosis  factor (a) by ELISA or | CGEN Assay.

Interferon (a) and Follawindculssion tHeqlites ar¢ eentrifngddyfor $0 Mynultdslabf000l nt er f er on

(a) concentration is determned | SA usj a _Human 15 Multi- Species kit
from PBL Bi one&?”&é@%%ﬁ}%ﬂﬁ%’&%ééjgﬁ\‘g@ §Pﬁﬁé{fﬁg€k?‘ﬂw SUpERBRETHIS are expressed
in pg/nL. TunDiei@Rl Wth shélé MlyprdpyléntVipet GRNGAIRERY kPfehie det erm ned using

ELI SA kits avail able from Bi osource International, Camarillo, GA
Alternately, phpmRAenomnbentSamplesarasintmed et-30ro EIChptimalysisl M Ser i es

| mrunoass 20@and read on_ an L GEN M I Lok | GEN | nter.nati onal ,

Gai t her sbur g, Ii%e galﬁ*ﬁ% %rg%a%gggﬁar;}n tjrsf%gl?gaa}%?ﬁi&s‘%ﬁﬁg}%%@eﬂ%ﬁa‘ Sdet ecti on
anti body pair faceon(o)ByoBla8ace IGENeAssat.i onal , Camarillo, CA Results are
expressed in pg/nL. The conpl ete disclosures of the patents, patent
docunents, and 25 publications cited herein are incorporated by reference in

their entirety@sfibn &9aRd THRLENEAGHVFRIR(GYA MR OEGERd. Vari ous
nodi fications and alterations to this invention will becone apparent to

those skilled in thinterferonio) gensentzpsion is deteymined by ELESA ysiope Hamtnspirit of
this invepdiona,hi: . t LS n ' s not intended
to be unduly IiMrﬁh{i'e%Q(ggg 1@%@@1}1?;@3;?1?%? @gael ng rgltl ﬁ%rlﬂegl\/%rﬂhé@gk’g(gnpl es set
forth herein aRdsiliiate peddsedimpphds and enbodi nents are presented by way of

exanple only with the scope of the jnvention intended tqQ be [imted
P y tllumor ne%ros1os factor (a) PH\IF) concentrat'{onr%s Seterm?ned uslng

ELISA kits available from Biosource International, Camarillo, CA. Altemnately,

the TNF concentration can be determined by ORIGEN M-Series Immunoassay
20 and read on an IGEN M-8 analyzer from IGEN International, Gaithersburg, MD.

The immunoassay uses a human TNF capture and detection antibody pair from

Biosource International, Camarillo, CA. Results are expressed in pg/mL.

The complete disclosures of the patents, patent documents, and

25 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
is not intended to be unduly limited by the illustrative embodiments and

30 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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CLAIMS

1. A compound of the Formula (I-1):

NH,
N - N
| >R,
i

wherein:

X is selected from the group consisting of -(CHa) .-, -CH,-C(CH3),-,
-(CH>)»-0-CHz-~, -(CH,)3-O-CH;-, and -CH,-C(CH;),-CH,-;

Z is -C(O)-;

Ry is selected from the group consisting of: methyl, ethyl, #-propyl, isopropyl,
cyclopropyl, n-butyl, sec-butyl, isobutyl, fert-butyl, n-pentyl, cyclopentyl, n-hexyl,
cyclohexyl, phenyl, 4-chlorophenyl and 2,4-dichlorophenyl, or Ry, is
-N(CH3)(OCHa);

R is selected from the group consisting of:

Ry,

-X"-Rg,
-X'-Y"-Ry, 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’

-3(O)o2-,
-5(0)2-N(Rs)-,
-C(Re)-,
-C(Rg)-O-,
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-0-C(Re)-,
_0-C(0)-0-,
-N(Rg)-Q*,
-C(Rg)-N(Rs)-,
-0-C(Rg)-N(Rg)-,
-C(Rg)-N(ORy)-,

{\N-Q'—
r 7

10

—N— R,—N-Q'—
N

7 , and

_V_O_

R10

3

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,
hetercaryloxyalkylenyl, 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;

R; is selected from the group consisting of:

(CH,),
—~€—C(Ra) vl \A
R,/ and \(CHz)b-/ .

2

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

Ry is a Ca.y alkylene;
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Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and
arylalkylenyl;
Ry is selected from the group consisting of hydrogen and alkyl;
Rig 1s Cig alkylene;
A is selected from the group consisting of -O-, -C(0)-, -S(O)o.2-, -CH;-, and
-N(R4)-;
Q' is selected from the group consisting of a bond, -C(Rg)-, -C(Rg)-C(Rg¢)-,
~5(0)2-, and -5(0)-N(Rg)-;
V is selected from the group consisting of -C(Rg)-, -O-C(R¢)-, and -S(0),-;
a and b are independently integers from 1 to 6 with the proviso thata +b is <7;
R4 and Ry are each independently selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
-N(Ro)2;
or R4 and Rj taken together form a fused benzene ring that is unsubstituted or
substituted by one or more R groups;
R is selected from the group consisting of®
fluoro,
alkyl,
haloallkyl,
alkoxy, and
-N(Ro)2; and

or a pharmaceutically acceptable salt thereof.

2. A compound of the Formula (I-2):
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o o
/ZYZ
59

(R}, X—Z

wherein:

X is selected from the group consisting of -{CHs);.¢-, -CH-C(CH3)s-,
-(CHa)2-0-CHs-, -(CH3)3-O-CH»-, and -CH»-C(CH3),-CHa-;

n is an integer from 0 to 4;

Z is -C{0)-;

R.; 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, or R is
-N{CH;)}(OCHs);

R is selected from the group consisting of:

fluoro,
alkyl,
haloalkyl,
alkoxy, and
-N(Ro)2;
Rs is selected from the group consisting of:
-Ra,
-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®
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-5(0)o2-,
-5(0)2-N(Rs)-,
-C(Re)-,
-C(Rg)-O-,
-O-C(R¢)-,
-0-C(0)-0-,
-N(Rg)-Q",
-C(R¢)-N(Rs)-,
-O-C{Re)-N(Rs)-,
-C(Re)-N(ORy)-,

{\N-Q'—
=/

10

—N— R—N-Q—
N

7 , and

_V_N\f\r

Rio

Ry 1s selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl,
arylatkylenyl, 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;

R is selected from the group consisting of:
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(CHy),
N—CRY)  —v{

( N A
R \cHy—

H

and

Re 1s selected from the group consisting of =0 and =8;

R; is a Cz.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;

Ryg is Cs_g alkylene;

A is selected from the group consisting of -O-, -C(0)-, -S(Q)p2-, -CHz-, and
-N(R4}-;

Q' is selected from the group consisting of a bond, -C(R¢)-, -C(Rg)-C(Rg)-,
-3(0)2-, and -S(0)2-N(Rs)-;

V is selected from the group consisting of -C(Rg)-, -O-C(Rg)-, and -$(O),-; and

a and b are independently integers from 1 to 6 with the proviso thata+ b is <7;

or a pharmaceutically acceptable salt thereof.

3. A compound of the Formula (I-3):

wherein:

X is selected from the group consisting of -(CHy),.¢-, -CH,-C(CH3)s-,
-(CHz)2-0O-CHa-, -{CH;)3-0O-CHj,-, and -CH,-C(CHj3),-CH,-;

Zis -C(0)-;

Ry is selected from the group consisting of: methyl, ethyl, #-propyl, isopropyl,
cyclopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, cyclopentyl, n-hexyl,
cyclohexyl, phenyl, 4-chlorophenyl and 2,4-dichlorophenyl;

with the proviso that R;_; may also be -N(CH;3){(OCHj,);
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R is selected from the group consisting of:
-Ry,
-X'-R4,
-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(Rg)-,
-C(Re¢)-,
-C(Re)-0-,
-0-C(Rg)-,
-0-C(0)-0-,
-N(Rg)-Q"-,
-C(R¢}-N(Rs)-,
-0-C(R6)-N(Rg)-,
-C(Rg)-N(ORs)-,

{“w—
4

10
H

..,,;\,C:?j_@_

7 , and

_V""(\F

R‘IU

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,
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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,
heterocyelyl, amino, alkylamino, dialkylamino, (dialkylamino)alkyleneoxy, and in the
case of alkyl, alkenyl, and alkynyl, oxo;

Rs is selected from the group consisting of;

(CH,),
e v
R7  and \oHg,— :

Re 1s selected from the group consisting of =0 and =S;
Ry is a Cy7 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;
Rig is Cs.5 alkylene;
A is selected from the group consisting of -O-, -C(O)-, -S(0)g.z-, -CHs-, and
-N(R4)-;
Q' is selected from the group consisting of a bond, ~-C(R¢)-, -C(R¢)-C(R¢)-,
-S(0)-, and -S(0);-N(Rg)-;
V is selected from the group consisting of -C(Rg)-, -O-C(Rg)-, and -S(0)-;
a and b are independently integers from 1 to 6 with the proviso thata + b is <7;
and
Ra and Rp are each independently selected from the group consisting of:
hydrogen,
halogen,
alkyl,
alkenyl,
alkoxy,
alkylthio, and
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-N(Ro)2;

or a pharmaceutically acceptable salt thereof.

4. A compound of the Formula (Ia):
NH,
NN
| \>"'R2
L N\ o
(R X E
Ry
Ia
wherein:

X is selected from the group consisting of -(CHy);.¢-, -CH2-C(CH3)s-,
-(CH3)2-0-CH;-, -(CH;)5-0-CHjy-, and -CH>-C(CH3),-CHz-;

n is an integer from 0O to 4;

R,.; is selected from the group consisting of: methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, #-butyl, sec-butyl, isobutyl, fert-butyl, n-pentyl, cyclopentyl, n-hexyl,
cyclohexyl, phenyl, 4-chlorophenyl and 2,4-dichlorophenyl, or Ry, is
-N(CH3)(OCHs);

R is selected from the group consisting of:

fluoro,
alkyl,
haloalkyl,
atkoxy, and
-N(Ro)2;

R, is selected from the group consisting of:
hydrogen,
alkyl,
alkenyl,
aryl,
heteroaryl,
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heterocyclyi,
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.10alkyl,
-C(0)-0-Cy.jalkyl,
-N(R3)-C(0)-Cy.1palkyl,
-Ns,
aryl,
heteroaryl,
heterocyclyl,
-C(O)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is —=O— or —S{O)p2-;
R; is selected from the group consisting of:
hydrogen,
Ci.joalkyl, and
Cy.10alkenyl; and
Rs is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

5. A compound of the Formula (le):
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(R), ~°
N

wherein:
X is selected from the group consisting of -(CHz)1.6-, -CHz-C(CHjs)z-,
-(CHz)2-O-CH;-, (CHa)3-0O-CHj-, and -CH,-C(CH3),-CHz-;
n is an integer from 0 to 4;
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,
heteroaryl,
heterocyelyl,
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,
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-N(R3)z,
-C(0)-Ci.i0alkyl,
-C(0)-0-Cy.y0alkyl,
-N(R;3)-C(0)-Cy.10alkyl,
-N3s,
aryl,
heteroaryl,
heterocyclyl,
-C(0)-aryl, and
-C(O)-heteroaryl;
wherein:
Y is —O- or =8(0)p2-; and
R; is selected from the group consisting of:
hydrogen,
Cj.ioalkyl, and
C,.palkenyl; and
Ry is selected from the group consisting of hydrogen and alkyl;

or a pharmaceutically acceptable salt thereof.

6. The compound or salt of claim 3 wherein R and Ry are independently selected

from the group consisting of hydrogen and alkyl.

7. The compound or salt of any one of claims 2, 4, and 5 wherein n is 0.

3. The compound or salt of any one of claims 1 through 7 wherein Rz is selected

from the group consisting of hydrogen, alkyl, hydroxyalkyl, and alkoxyalkyl.
9. The compound or salt of claim 8 wherein R; is selected from the group consisting

of hydrogen, hydroxymethyl, methyl, ethyl, n-propyl, n-butyl, ethoxymethyl, and 2-
methoxyethyl.
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10.  The compound or salt of any one of claims 1, 2, and 4, wherein the compound is

5-(4-amino-2-methyl-1 H-imidazo[4,5-c]quinoline-1-yl)-4,4-dimethylpentan-2-one.
11. A pharmaceutical composition comprising a therapeutically effective amount ofa
compound or salt of any one of claims 1 through 10 in combination with a

pharmaceutically acceptable carrier.

12.  Use of a compound according to any one of claims 1 through 10 for the

manufacture of a medicament for inducing cytokine biosynthesis.

13. Use of a compound according to any one of claims 1 through 10 for the

manufacture of a medicament for the treatment of a viral disease.

14.  Use of a compound according to any one of claims 1 through 10 for the

manufacture of a medicament for the treatment of a neoplastic disease.
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