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ACKGRO OF THE INVENTIO
Field of the Invention

This invention relates to 1H-imidazo([4,5-c]-
quinoline compounds. In other aspects, this invention
relates to antiviral 1H-imidazo[4,5-c]quinolin-
4-amines, intermediates for the preparation of such
compounds, pharmaceutical compositions containing such
compounds, and pharmacological methods of using such
compounds.

Description of the Related Art

' The first reliable report of the 1H-imidazo-
[4,5-c]quinoline ring system, Backman et al., J. Org.
Chem. 15, 1278-1284 (1950), describes the synthesis of
1-(6-methoxy-8-quinolinyl)-2-methyl-1H-imidazo[4,5-c]~
quinoline for possible use as an antimalarial agent.
Subsequently, syntheses of various substituted 1H-
imidazof{4,5-c]jquinolines have been reported. For. =
example, Jain et al., J. Med. Chem. 11, pp. 87-92
(1968), has syﬁthesized the compound
1-(2~-(4~piperidyl)ethyl]~-1H~-imidazo[4,5~c]quinoline as
a possible anticonvulsant and cardiova§cular agent.'
Also, Baranov et al., Chem. Abs. 85, 94362 (1976), has
reported several 2-oxoimidazo[4,5~c]quinolines, and
Berenyi et al., J. Heterocyclic Chem. 18, 1537-1540



antiviral 1Him dazo[ 4, 5-c]quinolin-4-am nes, interme- diates for the
preparation of such conpounds, pharma- ceutical conpositions containing
such conpounds, and pharnacol ogi cal neghads of using such conpounds. 2.
Description of the Related Art The first reliable report of the
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4,689, 338 AR S dre ] "ERL s BN éeaégbinb%n‘“ & Yhdige 1-position by
interferon biosynthesis. Other antiviral )
1H-imidazo[4,5-c]quinolin-4-amines, substituted on the
1-position by alkenyl substituents, are described in’

U.S. Pat. No. 4,929,624 (Gerster).

is U.S. Pat. No. 4,698,348 (Gerster) discloses
1H~-imidazo[4,5~c]quinolines that are active as
bronchodilators, such as 4-substituted 1H-imidazo-
[4,5~c]quinolines wherein the 4-~substituent is, inter
alia, hydrogen, chloro, alkylamino, or dialkylamino,

20 and the 2-substituent is, inter alia, hydroxyalkyl,
aminoalkyl, or alkanamidoalkyl. Said patent also
discloses 3-amino and 3-nitro quinoline intermediates
substituted at the 4-posi£ion by hydroxyalkylamino or
cyclohexylmethylamino, and 1H-imidazo[4,5-c]jquinoline

25 N-oxide intermediates substituted at the 2-position
with, inter alia, hydroxyalkyl, aminoalkyl, or
alkanamidoalkyl.

DETAILED DESCRIE:ON OF THE INVENTION

30 This invention provides compounds of Formula
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aIkyI hydroxyalkyl, acyl oxyal kyl, benzyl, phenyl ethyl or substituted
phenylethyl, and at the 2-position wth hydrogen, alkyl, benzyl, or
substituted benzyl, phenyl- ethyl or -pteenyl. Furthernore, these conpounds
are known to |nduce interferon biosynthesis. Qher antiviral . e e
1H i m dazo[ 4, 5-c] qui nol i n-4-am nes, substituted on the 1- p05|t|on by

al kenyl substituents, are descri bed¥#az U, S. Pat. RO sieAdial EEmSﬂ@wd

2 U S. Pat. No. 4,698, 348 (Cersjer) dlsclogps 1H—
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~ 4 substltuted 1H i m dazol[ 4, 5- c] qu hes ein the 4-s
I nter %za hydr ogen, chl or o, ; |nalkylan1no and the

2-substi

10 wherein R, is selected from the group consisting of:
hydrogen; straight chain or branched chain alkyl
containing one to about ten carbon atoms and
substituted straight chain or branched chain alkyl
containing one to about ten carbon atoms, wherein the

15 substituent is selected from the group consisting of
cycloalkyl containing three to about six carbon atoms
and cycloalkyl containing three to about six carbon
atoms substituted by straight chain or branched chain
alkyl containing one to about four carbon atoms;

20 straight chain or branched chain alkenyl containing two
to about ten carbon atoms and substituted straight
chain or branched chain aikenyl containing two to about
ten carbon atoms, wherein the substituent is selected
from the group consisting of cycloalkyl containing

25 three to about six carbon atoms and cycloalkyl
containing three to about six carbon atoms substituted
by straight chain or branched chain alkyl containing
one to about four carbon atoms; hydroxyalkyl of one to
about six carbon atoms; alkoxyalkyl wherein the alkoxy

30 moiety contains one to about four carbon atoms and the.
alkyl moiety contains one to about six carbon atoms;
acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy
of two to about four carbon atoms or benzoyloxy, and
the alkyl moiety contains one to about six carbon

35 atoms; benzyl; (phenyl)ethyl; and phenyl; said benzyl,
(phenyl)ethyl, or phenyl substituent being optionally
substituted on the benzene ring by one or two moieties
independently selected from the group consisting of



ent is, inter alia, hydroxyal kyl, am noal kyl, or al- kanam doal kyl. Said
patent al so discloses 3-anmino and 3-nitro quinoline internedi ates
substituted at the 4-posi- tion by hyddoxyal kyl am no or

cycl ohexyl net hyl am no, and 1H i m dazo[ 4, 5-c] qui noline N oxide internedi ates
substi t ut eallkylt b€ 2neodia iakouk t four ncarbani atamsir Adkexy k9f , onei noal kyl ,
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[err] proviso that if sénd benzenenggng is substltuteé by two

of said moieties, then the moieties together contain no
5 more than six carbon atoms;

R, and R; are independently selected from the
group consisting of hydrogen, alkyl of one to about
four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is selected from the group

10 consisting of alkyl of one to about four carbon atoms,
alkoxy of one to about four carbon atoms, and halogen;

X is selected from the group consisting of
alkoxy containing one to about four carbon atoms,
alkoxyalkyl wherein the alkoxy moiety contains one to

15 about four carbon atoms and the alkyl moiety contains
one to about four carbon atoms, hydroxyalkyl of one to
about four carbon atoms, haloalkyl of one to about four
carbon atoms, alkylamido wherein the alkyl group
contains one to about four carbon atoms, amino,

20 substituted amino wherein the substituent is alkyl or
hydroxyalkyl of one to about four carbon atoms, azido,
chloro, hydroxy, l-morpholino, 1l-pyrrolidino, and
alkylthio of one to about four carbon atoms; and

R is selected from the group consisting of

25 hydrogen, straight chain or branched chain alkoxy
containing one to about four carbon atoms, halogen, and
straight chain or branched chain alkyl containing one
to about four carbon atoms;

or a pharmaceutically acceptable acid

30 addition salt thereof.

This invention provides intermediate
compounds of Formula V(a)
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wherein R err] is selected fromthe group consisting of: hydrogen; straight
chain or branched chain al kyl con- taining one to about ten carbon atons
and substituted straight chain or brancged chain al kyl containing one to
about ten carbon atons, wherein the substituent is se- lected fromthe
group consi sting of cycloal kyl contain- ing three to about six carbon atons
and cycl oal kyl con- taining three to apbut six carbon atons substituted by
straight chain or branched chai g<ak} cont ai ni ng one to about four carbon
atons; straight chain or branchgd qi n al kenyl containing two to about ten
~-carbon atons and substituted sirapegf\ chain or Wi@hched chain al kenyl

containggg two to about ten qui;i _ ‘,Knmhereln the substituent is

sel ected”fromthe group consi 1 g} of cy-"¢l oal kyl containing three to
about six carbon atonms and cy

Cod kyl containing three to about six carbon
atonms substituted by straightg chain or branched chain al kyl containing one
to about four carbon atons; hydroxyal -

wherein R is as defined above, Y is -NO, or -NH,, and R,
10 is alkoxyalkyl wherein the alkoxy moiety contains one
to about four carbon atoms and the alkyl moiety
contains two to about six carbon atoms.
This invention provides intermediate
compounds of Formula VII(a) '

15
o
1 VIiIica)
R;
20 R

wherein R is as defined above in connection with
Formula V(a) and R,' is alkoxy alkol wherein the alkoxy
moiety contains one to about four carbon atoms and the
25 alkyl moiety contains one to about six carbon atoms.
This invention provides intermediate
compounds of Formula IX(a)

(o]

N | -

¥ R, R4 IX(a)

30

R5
35

wherein R, R;, and R, are as defined above;
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3 wherein R err] is selected fromthe group consisting of: hydrogen;
strai ght chain or branched chain al kyl con- taining one to about ten carbon
atons and substituted straight chain_or. branched chain al kyl containing one
to about ten carbon atonms, wherein the substituent is se- |lected fromthe

group consisting of cygl le gtglr]]_ewda\i :omh %éhéfgﬁ%gcéhg'ﬁfi GF.bon atons

and cycl oal kyl con- taﬁnlng ree 1o _about six’carbon atons substituted by
strai ght chbFaightpchadinerr Haranghed| chadigddikyd SRNEBLRLEORBuUr car bon

atons; st reabghbotitaiterPlcd¥ o NEEokS ahRda P i tiiddi strdigh® to about ten

carbon ot orf 0 caURetiidies Sha 9 ehehrar, A hagl S0 dhaleny
sel ect e6 ftem chrbgroatams)siwherginf the- substituenonisisebectédee to
g?g‘rjrts Si X £RLRORNY Yo ksisioeiky! o%%&\g@l@a&gdi"&?néé’iﬁi)ﬂé‘t six carbon
three to about six carbon atoms and cycloalkyl
containing three to about six carbon atoms substituted
by straight chain or branched chain alkyl containing
10 one to about four carbon atoms; straight chain or
branched chain alkenyl containing two to about ten
carbon atoms and substituted straight chain or branched
chain alkenyl containing two to about ten carbon atoms,
wherein the substituent is selected from the group
15 consisting of cycloalkyl containing three to about six
carbon atoms and cycloalkyl containing three to about
six carbon atoms substituted by straight chain or
branched chain alkyl ;ontaining"one to about four
carbon atoms; alkoxyalkyl wherein the alkoxy moiety
20 contains one to about four carbon atoms and the alkyl
moiety'contains one to about six carbon atoms; - .
acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy
of two to about four carbon atoms or benzoyloxy, and
the alkyl moiety contains one to about six carbon
25 atoms; benzyl; (phenyl)ethyl; and phenyl; said benzyl,
(phenyl)ethyl, or phenyl substituent being optionally
substituted on the benzene ring by one or two moieties
independently selected from the group consisting of
alkyl of one to about four carbon atoms, alkoxy of one
30 to about four carbon atoms, and halogen, with the
proviso that if said benzene ring is substituted by two
of said moieties, then the moieties together contain no
more than six carbon atoms; and
G is selected from the group consisting of
35 alkoxy containing one to about four carbon atoms,
alkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains
one to about four carbon atoms, alkylamido wherein the
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substituted by straight chain or branched chain alkyl containing one to
about four carbon atons; hydroxyal - kyl of one to about six carbon atons;
al koxyal kyl wherein the al koxy noiety_ Qpntalns one to about four carbon
atoms and the al kyl noiety contains one’to about six carbon atoms;

| kyly of t to about four
o bon at oo ’eyfb‘ifné“oéf‘%x@“m olE B Aoy FORE Sa¥pdh 888ps 7000
si x car bon a&isiey, Fhlpre; %pﬂ@ﬁ?h°¥PMQnﬂI'RYKF?mbdyhoosal&yﬁ&hiﬂ
(phenyl ) et iy orms W cabibuEUEShL &a&b&ﬁla&ﬁwtlmw geRglituted on the

: t selecte ‘fromthe gr oup
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about f dr teamhoutitfonr eanbhalagemsﬂmandtambxmouysowihhtthé sai d ben-

zene ring i dvﬂgalﬁnggmhﬂgntéolgf %?ﬁdﬂ{églfﬁent eqétgi i?les

t oget her contain no han_si x car Brr] are
|ngependen u}%ﬁ%ﬁﬂﬁ ?}BﬁPYﬂe gFoddk 9§¥ﬂ§¥X1ng of hydrogen al kyl of one
to about four car- bdruethes, thisninventicnstovidesd abapvundicod n the
substi t uentpgh Sy d%ﬁé*# fromthe group consisting of alkyl of one to about
f our cafbon atons, a y of one to

XI(a)
an

15

wherein R, R,, R; and R; are as defined above,

20 Z is selected from the group consisting of
alkoxy containing one to about four carbon atoms, .
alkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains
one to about four carbon atoms, hydroxyalkyl containing

25 one to about four carbon atoms, oxoalkyl containing two
to about four carbon atoms, alkanoyloxyalkyl wherein
the alkyl moiety contains one to about four carbon
atoms, alkylamido wherein the alkyl group contains one
to about four carbon atoms, substituted amino wherein

30 the substituent is alkyl or hydroxyalkyl of one to
about four carbon atoms, azido, chloro, 1-morpholine,
1-pyrrolidino, alkylthio of one to about four carbon
atoms, hydroxy, alkanoyloxy, and aroyloxy; and

Q is selected from the group consisting of

35 hydrogen, chloro, and R-E-NH- wherein R, is an organic
group substantially inert to quinoline N-oxides and E
is a hydrolytically active functional group, with the
proviso that when Q is R~E-NH-, then 2 is other than
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our
R, of Formula I preferably contains two to

about ten carbon atoms. More preferably R, contains two
to about eight carbon atoms. Most preferably, R, is
2-methylpropyl or benzyl. -

X of Formula I is preferably azido, hydroxy,
ethoxy, methoxy, l1l-morpholino, or methylthio,
particularly in embodiments wherein R, is
2-methylpropyl, 2-hydroxy-2-methylpropyl, or benzyl.

Other substituents in compounds of Formula I
that contain an alkyl radical (e.g., R when R is alkoxy
or alkyl, or X when X is alkylamido) preferably contain
two carbon atoms or, more preferably, one carbon atom
in each alkyl radical. :

. It is preferred that R of Formula I be
hydrogen.

Most preferred compounds of Formula I include
4-amino-a~butyl-1i-~(2-methylpropyl)-1H-imidazo{4,5-c]-
quinoline-2-methanol hemihydrate, 4-amino-¢,g-dimethyl-
2-ethoxymethyl—lH—imidazé[4,s-c]quinoline-l-ethanol, 2-
ethoxymethyl-1-(2-methylpropyl)-1H-imidazo[4,5-
clquinolin-4-amine, and 4-amino-l-phenylmethyl-
1H-imidazo[4,5-c]quinoline-2-methanol.

A compound of the invention can be prepared
as described in the Reaction Scheme below, wherein R,
R;, R;, R;, and X are as defined above and wherein P is a
hydroxyl protecting group that can subsequently be
removed, such as alkanoyloxy (e.g., acetoxy), or
aroyloxy (e.g., benzoyloxy), and Rs is as defined for R,
above absent hydroxyalkyl and hydrogen.

Many quinolines of Formula III are known
compounds (see, for example, U.S. Pat. No. 3,700,674
and references cited therein). Those that are not
known can be prepared by known methods, . for example,
from 4-hydroxy-3-nitroquinolines as illustrated in step
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Ris selected fromthe group consisting of hydrogen, straight chain or
branched chai n al koxy contai ning one to about four carbon atons, hal ogen,
and straight chain or branched chain al lgyl-containing one to about four
carbon atons; or a pharmaceutically acceptable acid addition salt

t her eof . Thy s oifn\Sotemen Pl ovstep i(m)eecandibad e:m&mmﬂsbpfr&cmhg V(a)

V(a) err d N err] or
-NH err], anHL |ﬁdr%¥¥u$h§£§*§§ﬁ&&§ergﬁh%%%Qﬁg?ﬁggy |e%y con- tains
one to abouﬁhﬂgwﬂnﬁﬁ' agent awcht as &hwmeiMChkﬂw'@%nﬁalns two to about
si X carbon ghe&phorus oxychloride. The reaction is preferably

5 conducted in N,N-dimethylformamide, optionally in the
presence of methylene chloride, and is preferably
accompanied by heating. Preferably, a large molar
excess of phosphorus oxychloride is avoided. Use of
about 1-2 moles of phosphorus oxychloride per mole of

10 the 4~hydroxy-3-nitroquinoline of Formula II has been
found to be particularly preferable.
In step (2) a 3-nitro-4-chloroquinoline of
Formula III is reacted by heating with an amine of the
formula R;NH,, wherein R; is as defined above, in a
15 suitable solvent such as water,'dichloromethane, or
tetrahydrofuran, to provide a quinoline of Formula IV.
Steps (1) and (2) can be combined such that the
3-nitro-4-chloroquinoline need not be isolated prior to
reaction with the compound of the formula R,NH,. Such a
20 reaction is exemplified in Example 134 and Example 188
(Step A) of U.S. Pat. No. 4,689,338, the disclosure of .
which is incorporated herein by reference. |
A compound of Formula IV is reduced in step
(3) preferably using a catalyst such as platinum on
25 carbon, to provide a compound of Formula V. This can
be carried out conveniently on a Parr apparatus in an
inert solvent such as toluene or a lower alkanol.
In step (4) an intermediate compound of
Formula V is reacted with (i) a carboxyllc acid of the
30 formula,

(OH) (R,) (R;) CCOH

or (ii) a trialkyl ortho ester of the formula,
35

(OH) (R,;) (R;) C~C(OAlkyl),
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This invention provides internediate conpounds of Fornula VIl (a)

N
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wherein "alkyl" is a straight chain or branched chain
alkyl group containing one to about four carbon atoms,
or (iii) a combination of such a carboxylic acid with
such a trialkyl ortho ester to provide a compound of
Formula VI. In any case, the reaction can be carried
out by heating, e.g., at about 130°C, in the presence
of an acid, preferably a carbdxylic acid of the formula

(OH) (R;) (R;) CCOH

An alternate method of providing the
2-substituted imidazo ring is illustrated in steps (5)

and (6). Step (5) involves a reaction similar to that

described in connection with step (4), but involving
formic acid or a trialkylorthoformate to form an
intermediate of Formula VII. The intermediate of
Formula VII can then be deprotonated by a strong base
(e.g., an alkyllithium such as n-butyllithium) and
reacted with a compound of the formula

0
. il
RaCR4

to form an intermediate of Formula VI.
Step (7) involves protecting the hydroxyl
group with a removable protecting group such as an

alkanoyloxy group (e.g., acetoxy) or an aroyloxy group

(e.g., benzoyloxy). In instances wherein a hydroxyl
group is present in the l-substituent, it too can be

protected in step (7) and later removed as appropriate

when it will no longer interfere with subsequent
reactions. Suitable protecting groups and reactions
for their placement and removal are well known to those
skilled in the art. See, for example, U.S. Pat. No.
4,689,338 (Gerster), Examples 115-123.

Step (8) provides an intermediate of Formula

IX, through oxidation of a compound of Formula VIII

with a conventional oxidizing agent that is capable of
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wherein Ris as defined above in connection with For- mula V(a) and R err]

i s al koxy al kol wherein the al koxy noiety contains one to about four carbon
atoms and the al kyl npiety contains one,4o0 _about six carbon atons. Thi s

i nvention provides internedi ate conpoun&é of Formul a I X(a) [err]

wherein R Boviing WoRigesl apecteritld WidPPYRy agBhes ected
fromthe gr%ﬁ%.con5|s |qgnofh g}gaglﬂ éﬁgifh Hegtln igaln al ky
cont ai ni ng qﬁyﬁﬂkéﬁ ydrogen p _ g
generally employed to accelerate the rate of reaction.
In step (9) an N-oxide of Formula IX is
5 heated in the presence of a suitable chlorinating agent
such as phosphorus oxychloride to provide a chlorinated
intermediate of Formula X. °
In step (10) the 4-chloro group is replaced
by a 4-amino group and the protecting group P is

10 removed to provide a compound of Formula XII (a
subgenus of Formula I). The amination reaction is
carried out in the presence of ammonium hydroxide or,
preferably, ammonia. Preferably the intermediate of
Formula X is heated at 125° to 175°C under pressure for

15 6-24 hours. Preferably the reaction is conducted in a
sealed reactor in the presence of either ammonium
hydroxide or a solution of ammonia in an alkanol,
(e.g., preferably about 5% to about 15% ammonia in
methanol).

20 - A compound of Formula XII can also be
prepared by way of step (9a) of the Reaction Scheme. .
Step (9a) involves (i) reacting a compound of Formula
IX with an acylating ageht; (ii) reacting the product
with an aminating agent; and (iii) isolating the

25 compound of Formula XII. Part (i) of step (9a)
involves reacting an N-oxide with an acylating agent.
Suitable acylating agents include alkyl- or
arylsulfonyl chlorides (e.g., benzenesulfonyl chloride, ~
methanesulfonyl chloride, p-toluenesulfonyl chloride).

30 Arylsulfonyl chlorides are preferred.
p-Toluenesulfonyl chloride is most preferred. Part
(ii) of step (9a) involves reacting the product of part
(i) with an excess of an aminating agent. Suitable
aminating agents include ammonia (e.g., in the form of

35 ammonium hydroxide) and ammonium salts (e.g., ammonium
carbonate, ammonium bicarbonate, and ammonium
phosphate). Ammonium hydroxide is preferred. The
reaction of step (9a) is preferably carried out by
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ten carbon at ons and substituted straight chain or branched chain alkyl
contai ning one to about ten car- bon atonms, wherein the substituent is
selected fromthe group consisting of c cIoaIkyI containing three to about
six carbon atonms and cycl oal kyl contar %g three to about six carbon atons

Sbout four BFSSRERnG She Nt am SELEsRRG Sy LA AT AHSE Dl kano -
cont ai ni ng SuEVEntaBuuh1351nntﬁytenaouhlanddsubsﬂdanguthbstraight chain
or branched,gh éE;ﬁék%gbén rﬂe é&ﬂ?{-_‘i‘@nma?:ﬁo'éhér?rhﬁ’{ ”tﬁé?”s

wherein the su stlt IS se ected from fhe .group, consi st
cycl oal kyl REWiaF Hpﬁgaﬂﬁﬂﬁ?t(?Eﬂﬁﬁﬁr§¢x°9§ﬂ56ﬁ°EFbH§“§ﬁﬁ"%y%?%£¥ngkyI

cont ai nisNng tHr 8boat BOUtoSakoatr 50O AubiRgs the! iadditiiksh yf sthé@i ght chain

o kg;j‘gfEeﬁasi?is@xié%'ge%@t Al dat {i0g O8F asoimt d & DA 850S;

control the rate of the reaction. Step (9a) also
involves removal of protecting group P as discussed
above in connection with step (7). A further
10 alternative method of preparing a compound of Formula
XII is shown in steps (11) and (12).
Step (11) involves reacting an N-oxide with
an isocyanate wherein the isocyanato group is bonded to
a hydrolytically active functional group. The term
15 “hydrolytically active functional group" as used herein
designates any functional group that is capable of
being subjected to a nucleophiiic displacement reaction
in step (12) of the Reaction Scheme. Exemplary
: hydrolytically active functional groups include
20 carbonyl
o | .
(-C~). A particular class of such isocyanates is
isocyanates of the formula R-E-NCO, wherein R; is an
25 organic group substantially inert to quinoline N-oxides
under the conditions of step (11) and E is a
hydrolytically active functional group. Suitable R
groups are easily selected by those skilled in the art.
Preferred groups R, include alkyl, aryl, alkenyl, and
30 combinations thereof. Particular preferred isocyanates
include aroyl isocyanates such as benzoylisocyanate.
The reaction of the isocyanate with the N-oxide is
carried out under substantially anhydrous conditions by
adding the isocyanate to a solution of the N-oxide in |
35 an inert
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6 wherein the al koxy noiety contains one to about four carbon atons and
the al kyl noiety contains one to about six carbon atons; acyl oxyal kyl
wherein the acyloxy noiety is alkanoyloqaﬁﬁ two to about four carbon atons
or benzoyl oxy, and the alkyl noiety cOn==ains one to about six carbon
atons; benzyl; (phenyl- )ethyl; and phenyl; said benzyl, (phenyl)ethyl, or
phenyl substituent being optional | yesddxd isewggzon t he benzene ring by one
or two noieties independently selected fromthe group consisting of alKkyl

of one to about four carbon atons, al koxy of one to about four carbon
atons, and hal ogen_ai t IS 1 zene o Ng i s
substituted by twh ieti ;

Axal kyl wherein
- alﬂ;%he al kyl

. R
‘x IIx

EOI} - o

ch.
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about four carbon atons, al kylam do wherein the al kyl group contains one to
about four carbon atons, azido, chloro, 1-norpholino, 1-pyrrolidino,

al kylthio of one to about four carbon atagns, al kanoyl oxy, al kanoyl oxyal -

kyl “wherein the al kyl noiety contains 6nd% ¢ about four carbon atoms, and
aroyloxy, with the proviso that when Gis alkylamdo then R err] is

al kenyl , substituted alkenyl,(ykﬁgigyguyéggns (Jﬁgé{ng%;ns I nvention
a err

provi des conpounds of For- nula X (

. Xl (a) m@eifin R, R&Frr], Rlerr] and R err] ar *as defined above,
. P
O~ e 100
9

H Rz Ry ¥
] { %2 B3

Rg N B

4 -1 )
R Ix R %
€113
¢9a) ] o
R, =~ ==
4—E—¥E ¥x,
- | P . ¥ ox
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7 Z is selected fromthe group consisting of alkoxy containing one to
about four carbon atons, al koxyal kyl wherein the al koxy noiety contains one
to about four carbon atons and the al kyl _noiety contains one to about four
carbon atons, hydroxyalkyl contalnlng on&>t & about four carbon atons,

oal klyl co four rbon at al k onyalkyl
3ﬁere|nythe a daé#i%ﬂ%hc%ﬁtg 13rome %aiﬂﬁn ﬁhﬁ reF ﬁﬁgégons
al kyl am do wﬁeﬁahﬁﬁkﬁﬁtsﬁy¢ogpgupdcoﬁtibmmuiaaXI)canbefmsolaaeHobyatons

; substituted Q@mawadM5gﬂfhéh§°§ugﬁgltuent i s al kyl ?r hydroxyalkylloL one
~to about four carbon at ns chloro, nor phol i no r- rolidino,
al kyl thio of one to ab ga?ﬁoﬁ étgﬁﬁcqﬁﬂﬁlﬁﬁheﬁﬁk 8918%5 and

ar oyl oxy;5 anttydrolysis of a compound of Formula XI. The term
"hydrolysis" as used herein designates not only
nucleophilic displacement with water but also
displacement with other nucleophilic compounds. Suach a
reaction can be carried out by general methods well

10 known to those skilled in the art, e.g., by heating in
the presence of a nuclecphilic solvent such as water or
a lower alkanol optionally in the presence of a
catalyst such as an alkali metal hydroxide or lower
alkoxide.

15 In steps (9a), (10) or (12) a compound
comprising a protecting group such as acetoxy,
benzoyloxy, or the like, is deprotected to afford a
compound ' comprising a hydroxyl group. A
hydroxyl-containing compound of Formula I can be

20 converted or elaborated by methods well known to the
'skilled in the art to afford a further compound of
Formula I. For example, reaction with thionyl chloride
will provide a compound of Formula I wherein X is
chloro. Reaction of this compound with a nucleophile

25 such as sodium azide, pyrrolidine, methanethiol, or
morpholine will afford a compound of Formula I wherein
X is azido, 1-pyrrolidino, thiomethyl, or 1-morpholino,
respectively. Reduction of an azido compound provides
a compound of Formula I wherein X is amino. Such an

30 amino compound can be ‘acylated to form a compound -
wherein X is alkylamido. .

Some compounds of Formula I can be prepared
by a ,similar reaction scheme wherein the group X is
introduced directly in step (4) in which case

35 hydroxyalkyl substituents will be tolerated at the
l-position with appropriate use of the various
protection and deprotection steps.
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Qis selected fromthe group consisting of hydrogen, chloro, and
Rlerr]-E-NH wherein Rlerr] is an organic group substantially inert to

qui noline N-oxides and E is a hydrol yf4+ceély active functional group, with
the pro- viso that when Qis Rerr]--E--NH, then Z is other than hydroxy,
substituted am no, or Substitaidnyts @hdthetn—pbsthdﬂuﬂannhauso t hat when

kenyl subsreroBRyR g hdac Py & SonpOpRl B EBMRLS pragl [T err) 10

preferably contains two to about ten carbon atoms. Mre preferably R err]
“contain two to about eight carbon prone NDst preferably, Rerr] is 2-
nethylpr%pyl or benzyl. X of Forj glkerably azi do, hydroxy,
et hoxy, fethoxy, 1-norpholino, or Rg h|o pafticularly in enbodi nents
wherein R err] is 2-nethyl propyl ' ﬁ&- 2-met hyl propyl, or benzyL
Ot her substituents in conpounds that contain an al kyl radica
(e.g., Rwhen Ris alkoxy or alk or X when X is alkylam do) preferably
contain two carbon atons or, norge preferably, one carbon atomin each al kyl
radi cal . It is preferred that R of Faz&®l a | be hydrogen.

10

wherein R and R; are as defined above, with a lithiating
agent such a lithium diisopropylamide or n-butyllithium
in a polar aprotic solvent to afford a compound
lithiated on the 2-methyl group. The lithiated

15 compound can then be reacted with an appropriate
reagent containing a leaving group capable of being
displaced by the lithiated 2-methyl group, such as,
e.g., chloromethylmethylether or N-methoxy-N-
methylacetamide, in order to elaborate the 2-methyl

20 group. Such compounds can then be carried on as
appropriate to compounds of Formula I.-

While not all compounds of Formula I can be
prepared by the illustrated reaction scheme, known
schemes can be easily adapted by those skilled in the

25 art in order to prepare compounds other than those
exemplified herein. For example, compounds wherein R,
is alkenyl can be prepared using the general schemes or
adaptations thereof set forth in U.S. Pat. No. '
4,929,624 (Gerster et al.) and compounds wherein R, is

30 hydrogen can be prepared using the general schemes or
adaptations thereof set forth in commonly assigned '
copending application 07/484,761 (Gerster), both being
1ncorporated herein by reference. A further synthetic
scheme that can be used by those skilled in the art in.

35 the preparation of some of the compounds of the
invention is disclosed in U.S. Pat. No. 4,988,815
(Andre' et al.) incorporated herein by reference.
Further, those skilled in the art will recognize that
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Most preferred conpounds of Fornula | include 4-am no-a-butyl-
1- (2-met hyl propyl) - 1H i m dazo[ 4, 5- c] qui nol i ne-2-met hanol hem hydrate,
4-am no-[err]- dinethyl-2-ethoxynethyl- 1H i m dozo[ 4, 5-c]quinoline-

1- et hanol , 2- et hoxynet hyl - 1- ( 2- mcajt hyTt p}?)pwl) - ﬁH— o
i m dazol[ 4, 5- Lnel.i n-4-am ne,. and 4-am no- 1- phenyl - nme -
1H- i mi dgzo[4%-g§f8?nlﬁ6‘| He ZR4ft 1M Pequence and utilization of 8

A conpound otonventivmali eyntetix pabperndtf.vediemmeﬂlidw ;ﬂﬁeeffﬁgéi ggove
SERTEre B HRREAGR o id cEhRiihap O the YL bl ot
renoved, suchRgBabRle;fsy| ?kﬂ%ﬁ?r%€%30§9gﬁmsﬁ ar oy-

5 The product compound of Formula I can be
isolated by the conventional means disclosed in U.s.
Pat. No. 4,689,338 (Gerster), such as, for example,
removal of the solvent and recrystallization from an
appropriate solvent (e.g., N,N-dimethylformamide) or

10 solvent mixture, or by dissolution in an appropriate
solvent (such as methanol) and re-precipitation by
addition of a second solvent in which the compound is
insoluble.

A compound of Formula I can be used as an

15 antiviral agent itself or it can be used in the form of
a pharmaceutically acceptable acid-addition salt such
as a hydrochloride, dihydrogen sulfate, trihydrogen
phosphate, hydrogen nitrate, methanesulfonate or a salt
of another pharmaceutically acceptable acid. A

20 pharmaceutically acceptable acid-addition salt of a
‘compound of Formula I can be prepared, generally by .
reaction of the compound.ﬁith an equimolar amount of a
relatively strong acid, preferably an inorganic acid
such as hydrochloric, sulfuric, or phosphoric acid, or

25 an organic acid such as methanesulfonic acid, in a
polar solvent. Isolation of the salt is facilitated by
the addition of a solvent, such as diethyl ether, in
which the salt is insoluble.

A compound of the invention can be formulated

30 for the various routes of administration in a
pharmaceutically acceptable vehicle, such as water or
polyethylene glycol, along with suitable adjuvants,
excipients, and the like. Particular formulations will
be easily selected by those skilled in the art.

35 Suitable formulations for topical application include
creams, ointments and like formulations known to those
skilled in the art. Formulations generally contain
less than 10% by weight of a compound of Formula I,
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| oxy (e.g., benzoyloxy), and Rerr] is as defined for Rl err] above absent
hydr oxyal kyl and hydr ogen. Many quinolines of Formula Il are known com
pounds (see, for exanple, U S. Pat. 700, 674 and references cited

t herein). Those that are not known can t%?prepared by known net hods, for

exanpl e, Q?g{gm%y abidile U4 W06 HESLIGHE' 63" &7 o R G O
)

Schene L St can~be conducted
4- hydr oxy- 3 FPB&Blﬁellne of Fornula Il with a chlori- nating agent such
_as thionyl chloride orm@ Yo o1 TRE eRRIBIOBAG RLALT a0l Y
- conduct ed |n Ifor n1de tional ] Bpgsence met hyl ene
chl ori de, h¥§-g# AN LeBere§ore: becused, t | arge

mol ar exsesscomtpbmsphuaus1mmﬁdﬂxnnska|Eonvexﬁn§1ewba ebmy@mﬁd.kd2|WD|eSf
of phos- ph chl ati.d I t r ni naline o

Forlrorul a IIIo Ogs egé o%% ?Jeo%égra?s ?JI%U exl-xf: %ge?'é*g%f’& 15“'%%%315?(2) a
3-ni tro- 4- chiBrBAWPALS FAuUSRA-AYMRyPe 131 |l§emaet simpleeydrmg.ni t h an

ami ne of thecéﬁpeuhdstfr Foihara 15 d&}?rﬂébl%érﬁ]seast?st&%fa'ﬁ;%d a]PO\rfgn i{‘o
ot b o R PR BY o SRR G RS
administration.

A number of compounds of Formula I were
tested and found to induce biosynthesis of interferon
in human cells and in mice. Furthermore, a number of
compounds of Formula I were tested and found to inhibit

15 tumors in mice. The test methods and results are set
forth below. These results suggest that at least
certain compounds of the invention might be useful in
treating other diseases such as rheumatoid arthritis,
warts, eczema, Hepatitis B, psoriasis, multiple

20 sclerosis, essential thrombocythaemia, cancer such as’
basal cell carcinoma, and other neoplastic diseases.

In the following Examples, all reactions were
run with stirring under an atmosphere of dry nitrogen
unless otherwise indicated. The particular materials

25 and amounts thereof recited in the Example, as well as
other conditions and details, should not be construed
to unduly limit the invention. '

EXAMPLE 1
30 1=(2-Methylpropyl)-iH-imidazo(4,5-c]=~
_ noline-2-methano
3-Nitro-4-(2-methylpropylamino)quinoline

(36.8 g; 0.15 mol) was added to a mixture of ethyl
acetate (300mL), 5% Pt/C (about 1g), and magnesium

35 sulfate (30g). The mixture was hydrogenated at about
50 psi initial pressure. When hydrogenation was
complete the solids were filtered from the mixture and
the ethyl acetate was evaporated. The resulting

This Sheet Has Been Replaced

LTI




and (2) can be conbi ned such that the 3-nitro-4- chloroquinoline need not
be isolated prior to reaction with the conpound of the fornula
Rlerr[NHerr]. Such a reac- tion is exgn?%iiied i n Exanpl e 134 and Exanpl e
188 (Step A) of U S. Pat. No. 4,689,338, 1he disclosure of which is

i ncor por at ed; AeeehBalk tet ¥ ffiife wad ARRRBAUMI LY SIYBIfc lacis [ggyged in
step (3) prefer bhé usi gfﬁFg tal ysf such as pggglnun1on carbon, ‘to provide
I 0

a conpound of7 F8rAdl B¢ RIxtUre; Wasoheatsd &k dr97169°S Parr
appar atus i nfen abeut Sohrmwithiodceasiohaznmanuad |shiarriidkanothe |n step

(870 T FRALEne SRR o d AR SRBIAREISE AR ) 0, P00 1
trialkyl50rth$d§€FB;°GﬂQﬂﬁ9¥QN gtreated with decolorizing carbon,
(OH) (Rl err])4methp) Soldda\verte [PilterslicEeon ek Wixthird, Sstreéght chain
or branched £hp}PagleViaed it GOLL £ " 1€n C28mba 1400 Hy d Wi S8 SN 3t ons,
precipitate the product as a greenish solid. The solid
was filtered and dried to give 34.3 g (89.6%) of crude
10 product. The solid was reprecipitated a second time as
above and the product recrystallized from ethyl acetate
to give greenish crystals, m.p. 165-168°C. Analysis:
Calc'd.:C, 70.6; H, 6.7; N, 16.5. Found: C, 70.4, H,
6.7; N, 1l6.3. ’
15
'EXAMPLE 2
1-(2-Methylpropyl)-1H-imidazo[4,5-c]—
- quinoline-2-methyl Acetate
1-(2-Methylpropyl)-1H-imidazo[4,5~-c]~
20 quinoline-2-methanol (51.4 g; 0.2 mol, Example 1) was
dissolved in dichloromethane (500 mL) containing
triethylamine (30.9 mL; 0.22 mol). The solution was
stirred at room temperature while acetyl chloride was
added dropwise. The resulting solution was stirred at
25 room temperature for about 24 hr and then washed with
water and aqueous sodium bicarbonate. The organic
layer was dried over magnesium sulfate and evaporated
to yield 58.1 g (97%) of the acetate as a brownish
solid. The product was recrystallized from ethyl
30 acetate to give a tan solid m.p. 147-154°C. Analysis:
Calc'd.:C, 68.7; H, 6.4; N, 14.1. Found: C, 68.1; H,
6.4; N, 13.8.

EXAMPLE 3
35 1-(2-Methylpro -1H-imidazo[4,5-c]—
guinoline-2-methyl Benzoate
The compound was prepared from 1-(2-
methylpropyl)-1H-imidazo[4,5-c]quinoline-2-methanol
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9 or (iii) a conbination of such a carboxylic acid with such a trialkyl
ortho ester to provide a conpound of Formula VI. In any case, the reaction
can be carried out by heating, e.g., al sgout 130[err] C in the presence
of an acid, preferably a carboxylic acid of the formula

(OH) (Rlerr] ) (Bk&npl2CeY &igilng berf¥byl tEhlateageihodnef guraddli ng the
2- SUbSt'tUtQHetﬁ%gaéglﬁ#%%p%%)4|UStrated in steps (5) and (6). Step (5)

i nvol ves a reac ‘hat described in connec- tion with step
(4), but involving formc acid or a trialk- ylorthoformate to form an
“intermediate of Fornula VII. The intggapgrat @ of Fornula VII can then be

de- prot gnat ed by a s& g basee(t%. a_l_an _%égl | 1thi umlsuch
imidazof4,5-clguinoline SN Oxide
1-(2-Methylpropyl)-1H-imidazo[4,5-c]~

quinoline-2-methyl acetate (63.0 g; 0.21 mol, Example
2) was suspended in ethanol (475mL) and 32% peracetic

10 acid (89 mlL; 0.42 mol) was added to the mixture. The
mixture was heated at 50°C with stirring for 2 hr. The
solid dissolved upon heating and after about 1 1/2 hr a
heavy precipitate formed. The precipitate was filtered
from the mixture and dried to yield 33.7 g of the

15 N-oxide. The filtrate was concentrated to 100 ml and
an additional 15.2 g of solid was collected. A total
crude yield of 48.9 g (74.3%) was obtained. The
material was recrystallized from ethanol to give pale
Yellow crystals m.p. 233-240°C. Analysis: Calc'd.:C,

20 65.1; H, 6.1; N, 13.4. Found: C, 64.6; H, 6.1; N, 13.2.

EXAMPLE 5
2-Benzoyloxymethvl-1-(2-methylpropyl)-1H-
imidazo(4,5-clquinoline 5N Oxide

25 The compound was prepared using 1-(2-
methylpropyl)-1H~imidazo[4,5-c]quinoline-2-methyl
benzoate (Example 3) in the method of Example 4 and
recrystallized from ethyl acetate to give a pure
product, m.p. 192-195°C. Analysis: Calc'd.:C, 70.4; H,

.30 5.6; N, 11.2. Found: C, 70.6; H, 5.7; N, 11.2.

EXAMPLE 6
4-Chloro-1~(2-methylpro ~1H-imidazo-
[4.5-c]ggino;iné-2-methxl Acetate
35 2-Acetoxymethyl~1-(2-methylpropyl)-1H-
imidazo(4,5-c]quinoline SN oxide (48.9 g; 0.156 mol,
Example 4) was suspended in dichloromethane (500 mL)
and phosphorous oxychloride (17.5 mL; 0.187 mol) was
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as n-butyllithiunm) and reacted with a conpound of the formula _ [err]
to forman internediate of Fornula VI. Step (7) involves protecting the
hydr oxyl group with a renovabl e proteq;ifp group such as an al kanoyl oxy
group (e.g., acetoxy) or an aroyloxy group (e.g., ben- zoyloxy). In

i nstances wh@&&é&_é:hpW@@@”téﬂ ééifféﬁegﬁgbangﬁﬁn%'swﬂﬁi4%§§¥ou.t too
can be protected, iin step (7) an ater renpved,.as appropriate en 1t wll

no | onger i nk@RFEign,Wag Santxaldad (kv cadinsting, Fageofeti ng groups
and reacti onadddtibhei r whleir ATt Fonl w2ED¥SGhpleteRhle iGMuYD YdWse

" ski ' : r r),
Bcam plos 1TELEEEA EWreftud BN £ine. D rhd ninlirs: vag st o (X
t hr ough 8xi deenbhously pewtaaidzsd Foithl sodiun hicarbonabesnt ikl oxi di ng
agent that isors@aflissefllviedl Nn ithe Nk ISSonBERARE €0 TRE @ﬁ;}a{}g@ge”t S
el ude per o d2%was 30paPat el uPfld over nSghealun shitate, Jand
evaporated to yield 43.6 g (84.2%) of crude product. A
small amount was purified by silica gel flash '
10 chromatography (ethyl acetate as eluent) and
recrystallized from ethyl acetate to give a pure sample
m.p. 182-188°C. Analysis: Calc'd.: C, 61.5; H, 5.5; N,
12.7. Found: C, 61.5; H, 5.4; N, 12.6.

15 EXAMPLE 7
| 4=Chloro-1-(2~methylpropyl)-1H-imidazo-
[4,.5-clquinoline-2-methyl Benzoate
- The compound was prepared using 2-
benzoyloxymethyl-l-(z-methylpropyl)-1H-1midazo[4,5-

20 c]quinoline-5N-oxide (Example 5) in the method of
Example 6 and recrystallized from ethyl acetate/hexane
for analysis and characterization. m.p. 143-150°C.
Analysis: Calc'd.: C, 67.1; H, 5.1; N, 10.7. Found: C,
67.2; H, 5.1; N, 10.6.

25

EXAMPLE 8
4-Chloro-1-(2-methylpropvl)-1H-imidazo~-
I4.5-clgquinoline-2-methanol '
4-Chloro-1-(2-methylpropyl)-1H-imidazo-

30 [4,5-clquinoline-2-methyl benzoate (14.3 g; 0.36 mol,
Example 7) was suspended in dry methanol (350 mL). The
mixture was made basic (pH 10) with 25% sodium
methoxide. The mixture was stirred at room temperature
for 5 hr after which time only a trace of starting

35 material was detected by silica gel TLC (ethyl acetate
eluent). The mixture was made acidic with acetic acid
and then concentrated to dryness. The residue was
slurried in ether. The solid was filtered from the
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enpl oyed to accelerate the rate of reaction. In step (9) an N-oxi de of
Formula I X is heated in the presence of a suitable chlorinating agent such
as phos- phorus oxychloride to provide a chlorinated internedi- ate of

Formul a X - 22 =10 In step (10) the
4-chloro group .is replaced by a 4- am no group and the protecting group P
i s renoved THFFIRE RNY EBAPoEHEPSNARS AN AGeeous Seddumubydr al).

The ani nati @he gaeodust i wasafiltdred fixon Rehermirtaee)§ wastied witn dr oxi de
( Or preferalyedMaf@ifs el b3 V'S ' FF{TH4 T §e0kakl BB X 'S
| The product was recrystallized from ethanol to yield
5 4.8 g of pure product m.p. 162-166°C. Analysis:
Calc'd.: C, 62.2; H, 5.6; N, 14.5. Found: C, 62.2; H,
5.6; N, 14.3.

EXAMPLE 9
10 . 4=Amino-1-(2-methylpropyl)-1H-imidazo-
[4.5-clquinoline-2-methanol
4-Chlor6-1-(2-methylpropy1)-1H-imidazo-
[4,5-c]Jquinoline-2-methyl benzoate (5.0 g; 0.13 mol,
Example 7) was added to 15% methanolic ammonia (50 mL).
15 The mixture was heated in a Parr bomb for 7 hr at
175°C. The resulting solution was evaporated to reduce
the volume. A sticky solid crystallized from the
solution. The solid was filtered from the mixture and
slurried in aqueous sodium bicarbonate solution. The
20 resulting solid was filtered from the mixture, washed
with water, and dried to yield 2.1 g (61.7%) of crude ‘
product which was recrystallized from ethanol several
times to yield pure product m.p. 226-231°C. Analysis:
Calc'd.: C, 66.6: H, 6.7; N, 20.7. Found: C, 66.4; H,
25 6.5; N, 20.4.

EXAMPLE 10
2-Chloromethyl—-1i-(2-methylpropyl)-1H-
midazo 5-c olin-4-amine drochloride
" 30 4-Amino-1-(2-methylpropyl)~1H-imidazo-
[4,5-c]quinoline-2-methanol (5.0 g; 0.0185 mol, Example
9) was added in small portions to vigorously stirred
thionyl chloride (25 mL). The resulting mixture was
stirred at room temperature overniglit. The mixture was
35 diluted with 100 mL of ether, and the solid was
filtered from the mixture and dried thoroughly. The
product was pure enough for further reactions. A
sample was recrystallized from ethanol to give a pure
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heated at 125 to 175[err] C under pressure for 6-24 hours. Preferably the
reaction is conducted in a sealed reactor in the presence of either
anmoni um hydroxi de or a solution of amonia in an al kanol, (e.g.,
preferably about 5% to about 15% amori 23 r~ net hanol ). A conpound of
Formula XIl can al so be prepared by way of step (9a) of the Reaction
Schene. St epX@iyct rwbichsmeltedeatittimglecampesitionf £Fomnaza-R@24a.h an

oY) 841 19, 20ivdie) eRRELY, 1o NG, 18,20, 2y 2lEllgan0p | ane

(i) |solat|n e co oun “of For- ste
“involves reaXihy Bn ReSoxNde Wit an acyl ating agent. Suitable acyl ating
agents include al kyl- or arylsulfonyl chlorides (e.g., benzene- sulfonyl

chloride5 nmet hanesul f onyl chl ori de, ﬁgﬁsulfonyl chl ori de).
Aryl sul fonyl chlorides are preferre&ghﬁﬁgg# esulfonyl chlorlde I S nost
preferred. Part (id3Azidewebhyd=}-i(2rme ‘ -I: of part (i)

wi th an excess of an am nati 5§Qhe4agha ng agents I ncl ude
anmonia (e.g., inthe fo 1ILum an mpnium salts (e g.,
am noni um car bonat e, %nﬁgbrpﬁm%% % ﬁ ﬁ r&Hphosphat e) .

Annnniun1hydmﬁdakn[&,5+eﬂqnia¢1iﬂ«;qamxnechydtoehmpri&e)(zsspgeferably

carriedyut %077 mol, Example 10) was suspended in
N-methylpyrrolidone (15 mL). A solution of lithium
azide (2.3 g) in water (45 mL) was added to the
suspension. The resulting mixture was heated on the
steam bath for 2 hr and then diluted with water (about

15 45 mL).  The tan solid was washed with water and dried

to yield 1.4 g (60.9%) of crude product. The solid was
recrystallized from ethanol to give a pure product m.p.
174-178°C. Analysis: C, 61.0; H, 5.8; N, 33.2. Found:
Cc, 60.9; H, 5.6; N, 32.6.

20
EXAMPLE 12 ‘
~(2-Me ro =2-morpholinomethvl~1H-imidazo—
[4,.5-c]guinolin-4—-amine
2-Chloromethyl-1-(2-methylpropyl)-1H~-

25 imidazo[4,5-c]quinolin-4-amine hydrochloride (Example
10, prepared from 2.0 g of the corresponding alcohol)
was added to morpholine (5 mL). The mixture was
refluxed for 4 hr. The resulting solution was cooled
to room temperature. A solid precipitated. The solid

30 was filtered from the mixture and slurried in aqueous
sodium bicarbonate solution. The product was filtered
from the mixture, washed with water, and dried to yield
1.7 g (68.0%) of solid, which was recrystallized from
ethanol to give a pure product m.p. 228-234°C.

35 Analysis: Calc'd.: C, 67.2; H, 7.4; N, 20.6. Found: C,
67.3; H, 7.9; N, 20.6.
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di ssolving the N-oxide of Formula I X in an inert solvent such as nethyl ene
chloride, adding the am nating agent to the solution, and then adding the
acyl ating agent. Preferred conditions involve cooling to about O[err] C to
about” 5[err] C. during the addition of" tafe wacyl ati ng agent. Heating or
cooling can be used to control the rate of the reaction. Step (9a) al so

I nvol ves renoval of protecting grouﬁﬁan%? ilXtussed above in connection
with step (7). A fug thelpiopyd ) H2-ns a€h‘é-i)--=u?0und of

.~ Formula XII is shown in sk Y- al A . Ste i nvol ves reacting
“an N-oxide with an isoc 128 &£ 4 @qu nolin=ioy & éroup I's bonded to a

hy- drolytically activ@ﬁﬁuEMﬁnﬂkﬂd%ﬁQﬂﬁﬁhﬂkeC?EPﬁFnﬁyHP§-Hﬁﬁma§QQ4y active
functiongl ofeoR"22a6hlseemeensi1-1063 e iy BSrapyl) “aat-iaidaz @ s hat is
capabl e Ofl%ﬁéﬁhgggin-4-amine hydrochloride (Example 10) by

substituting pyrrolidine for morpholine in the method

of Example 12. A crude yield of 1.90 g (63.3%) was

obtained. Recrystallization of the crude solid from

10 ethanol gave the pure product. m.p. 172-187°C.
Analysis: Cale'd.: C, 70.6; H, 7.8; N, 21.7. Found: C,
70.6; H, 7.8; N, 21.5. '

a

EXAMPLE 14
i5 4-— no-1-(2-meth o =1H-imidazo-
2-Azidomethyl-1(2-methylpropyl)-1H-

imidazof[4,5-c]jquinolin~4~-amine (3.2g, 0.0108 mol,
Example 11) was added to ethanol (300 mL) and 5% Pd/C

20 (about 1g) was added to the mixture. The mixture was
hydrogenated on a Parr apparatus until hydrogen uptake ‘
stopped. Hydrogen was removed and the mixture was
flushed with hydrogen to regenerate the catalyst.
Hydrogenation was resumed. This procedure was repeated

25 until no more hydrogen was absorbed. The catalyst was
filtered from the mixture and the filtrate was
evaporated. The residue was recrystallized several
times from ethanol to give yellowish crystals m.p.
287-291°C. Analysis: Calc'd.: C, 66.9; H, 7.1; N,

30 26.0. Found: C, 66.5; H, 7.2; N, 25.1.

EXAMPLE 15
N-Acetvl-4—amino-1-(2-methylpropyl)-1H-imidazo-
[4.5-clquinoline~2-methanamine
35 4-Amino-1-(2-methylpropyl)~1H-imidazo-
[4,5-c]quinoline-2-methanamine (1.1 g; 0.004 mol,
Example 14) was added to acetic: anhydride (3 mL). The
mixture was stirred at room temperature for 5 hrs. The
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jected to a nucleophilic displacement reaction in step (12) of the Reaction
Scheme. Exenplary hydrolytically active functional groups include carbonyl
[err] A particular class of such isocyanates is isocyanates of the
formula Rlerr]-E-NCO wherein Rierr] is 4 organic group substantially
inert to quinoline Noxides under the conditions of step (11) and Eis a

el cotod by L apae ok el T MG with AgtRaicl (eQEP R Ge )
AR I o= S RPN E A A R e AN F
i socyanat es thel nedsidneymaideo basicmarith sagheaashbenddyin Sdcsxssrmatd he
reaction of ¢hputgehyandhe Wiy s MoK s 8xtRakited Yeg/nder sub-
5 dichloromethane. The extracts were dried over

magnesium sulfate and evaporated to dryness. The

residue was recrystallized from ethyl acetate to yield

pure product m.p. 214-218°C. Analysis: Calc'd.: c;

65.6; H, 6.8; N, 22.5. Found: C, 65.1; H, 6.6; N, 22.0.

10
EXAMPLE 16
~Methyl-1-{2-methvlpro =1H~- azo-
5-¢c ine-2-met

_ 3-Amino-4-(2-methylpropylamino) quinoline

15 (29.0 g; 0.135 mol) and lactic acid (36 mL; 0.48 mol)
were mixed and heated at 140°C for 6 hr. The mixture
was then dissolved in dilute hydrochloric acid and
treated with charcoal. The solids were filtered from
the mixture. The filtrate was made basic with ammonium

20 hydroxide to precipitate the product as an oil. The
oil was extracted into ethyl acetate. The ethyl '
acetate solution was treated with decolorizing carbon
and the solids were filtered from the ﬁixture. The
filtrate was evaporated to dryness to yield a greenish

25 oil which was pure enough for further reactions. A
small sample was triturated with hexane to obtain a
solid which was recrystallized from ethyl acetate for
analysis. m.p. 152-166°C. Analysis: Calc'd.; C, 71.4;
H, 7.11; N, 15.6. Found: C, 71.1; H, 7.33; N, 15.4.

30 '

EXAMPLE 17
a~Methyl-1-(2-methvlpropyl)-l1H-imidazo- -
[4.5-c]guinoline-2-methy]l Benzoate

a-Methyl-1-(2-methylpropyl)-1H-imidazo-

35 [4,5-c]quinoline-2-methanol (20.0 g; 0.074 mol, Example
16) was dissolved in dichloromethane (200 mL) and
triethylamine (11.4 mL; 0.082 mol) was added to the
solution. Benzoyl chloride (9.5 mL; 0.082 mol) was

This Sheet Has Been Replaced

AT




stantially anhydrous conditions by adding the isocya- nate to a sol ution of
the N-oxide in an inert 12 REACTI ON SCHEME

[err]
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35

- 26 -

added dropwise to the stirred solution. The mixture
was stirred at room temperature for 6 hr. The solution
was washed with water and aqueous sodium bicarbonate
solution, dried over magnesium sulfate and evaporated
to yield 26.6 g of greenish, viscous oil. The product
was pure enough for the following N-oxidation step but
a small sample was purified by silica gel flash
chromatography (ethyl acetate eluent) for analysis'and
characterization. m.p. 158-163°C. Analysis: Calc'd.:
C, 74.0; H, 6.2; N, 11.3, Found: C, 73.7; H, 6.2; N,
11.2.

' EXAMPLE 18 .

S-c inoline-2-methyl Benzoate SN Oxide

a-Methyl-1~(2-methylpropyl)-1H-imidazo-
[4,s-c]quinoline-z-methyl benzoate (11.7 g; 0.031 mol,
Example 17) was added to ethanol and 32% peracetic acid
(11.1 mL; 0.0092 mol) was added to the solution. The
mixture was heated at 65°C for 5 hr. The solution was
then evaporated to dryness. The residue was treated
with aqueous sodium bicarbonate solution. The product
was extracted into ethyl acetate, dried over magnesium
sulfate, and evaporated to yield an oily residue
containing a trace of starting material. The crude
product was used in subsequent reactions.

EXAMPLE 19

4-Chloro-a-methyl-1-(2-methylpropvl)-1H-
imidazof4,5-clquinoline~-2-methyl Benzoate

a-Methyl-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]quinoline-2-methyl benzoate SN oxide (9.2 g;
0.0236 mol, Example 18) was added to dichloromethane
(200 mL). Phosphorous oxychloride (2.6 mL; 0.0283 mol)
was added to the solution. The reaction mixture was
stirred at room temperature for 2 1/2 hr. The solution
was evaporated and the residue was mixed with water and
ammonium hydroxide. The o0il was extracted into ethyl
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-cont i nued REACTI ON SCHEME O- [err]

acetate. The extracts
sulfate and evaporated
(79.2%) of product was
which was used as such

- ~g-meth

=27 -

were dried over magnesium
to dryness. A yield of 7.6 g
obtained as a glassy solid,
for the next reaction.

EXAMPLE 20
=~1-(2-met (o} ~1H~

-imidazof4,5-c]lquinoline—2-methanol

4-Chloro~a-methyl-1-(2-methylpropyl)-1H-
imidazo[4,5~c]quinoline-2-methyl benzoate (3.7 g; 0.009
mol, Example 19) was added to 15% methanolic ammonia
(50 mL). The mixture was heated in a Parr bomb at
165°C for 6 hr. The resulting reaction mixture was’
evaporated and the residue was slurried in aqueous
sodium bicarbonate. The product was extracted into
dichloromethane, and the extracts were washed with
aqueous sodium bicarbonate and dried over magnesium
sulfate. The organic extracts were evaporated to
dryness to yield an oily solid. The solid was purified

products, the intended

by silica gel column chromatography to yield two

product and the 4-(N-methyl)

derivative. The intended product (R, = 0.36 silica gel
TLC, ethyl acetate eluent) was recrystallized from
ethanol to yield a solid m.p. 190-195°C. Analysis:

Calc'd.: C, 67.6; H, 7.

1; N, 19.7. Found: C, 67.6; H,

7.1; N, 19.7. The 4~-(N-methyl) derivative was
recrystallized from ethyl acetate to give a solid, m.p.
145-149°C. Analysis: Calec'd.: C, 68.4; H, 7.4; N, 18.8.

Found: C, 68.3; H, 7.4;

N, 18.7.

EXAMPLE 21

g, o-Dimethyl-1-(2-methylpropyl)-1H-imidazo-
[4.5—c]ggingline;2-methano;
3-Amino-4-(2-methylpropyl amino) quinoline
(28.7 g; 0.133 mol) and 2-hydroxyisobutyric acid (27.8
g; 0.267 mol) were mixed and the mixture was heated at
160°C for 5 hrs. Water was added to the dark mixture

and a green oil formed.

The oil was extracted with
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14 sol vent such as dichl oronet hane. The resulting 4-sub- stituted

conmpound of Formula XI can be isolated by renmoval of the solvent. Step
(12) of the Reaction Schene involves hydrolysis of a conpound of Fornula
Xl. The term "hydrol ysis" as used her ei n,glesi gnates not only nucl eophilic
di spl ace- nent with water but al so displacenent with other nu- cleophilic

conpounds. Syeles £8agileda @S b féﬁe&fu&h?}éhgé%ft%hd’é% wel 1 known
g |

he presence Ol a

to those skille .
nucleopmllcP§%§98ﬁ§ su ﬁ %Mﬁhﬁ a%.PBﬁé 18@k§¥0§¥i§9§nﬁ§1y in the
" presence of columnl ghromatiography atkayiel@t al 2hgdogx thiedd ritferddwEr

al koxide.  produet. A small amount was recrystallized from ethyl
5 acetate for analysis and characterization. m.p.
156-164°C. Analysis: Calc'd:: C, 72.1; H, 7.5; N,
14.8. Found: C, 71.9; H, 7.4; N, 14.6.

EXAMPLE 22 .
10 - oro-a,a-dimethyl-1-(2-methylpro -
1H-imidazo[4,5-clquinoline-2-methanol
@,a-Dimethyl-1~(2-methylpropyl)-1H-imidazo~- »
{4,5-c]quinoline-2-methanol (3.0 g; 0.0106 mol, Example
21) was dissolved in ethanol (30 mL) and 32% peracetic
15 acid (3.8 mL; 0.0108 mol) was added. The mixture was
heated at 65°C for 4 hr. The solution was concentrated
and the residue was slurried in agqueous sodium
bicarbonate solution. The oily product was extracted
into ethyl acetate. The extracts were dried over
20 magnesium sulfate and evaporated to dryness. A yield
of 2.8 g of N oxide as a yellow solid was obtained.
The intermediate N oxide was added to dichloromethane
and 1.1 eq of phosphorous oxychloride was added to the
vigorously stirred mixture. The mixture was stirred at
25 room temperature overnight and then concentrated. The
residue was slurried in aqueous sodium bicarbonate and
extracted into ethyl acetate. The product was purified
by silica gel flash chromatography (10% ethyl acetate
in dichloromethane). A small amount was recrystallized
. 30 from ethyl acetate to give a solid, m.p. 205-210°C.
Analysis: C, 64.2; H, 6.3; N, 13.2. Found: C, 64.2; H,
6.3; N, 13.1.

~ EXAMPLE 23
35 4-Amino-a,e-dimet -1-(2-met r 1)-1H~
imidazol4,5-clquinoline~2-methanol
4-Chloro-a,a-dimethyl~1-(2-methylpropyl)-1H-imidazo~
[{4,5~c]lquinoline-2-methanol (Example 22) was aminated
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In steps (9a), (10) or (12) a conmpound conprising a protecting group such
as acetoxy, benzoyloxy, or the like, is deprotected to afford a conpound
conprising a hydroxyl group. A hydroxyl-containing conmpound of Formula I
can be converted or el aborated by net ho@® well known to the skilled in the
art to afford a further conpound of Fornula L For exanple, reaction wth
t hi onyl chl g R BRFFr bewbi a& 4565 Msindil3brmethanoliier ammoxiias chl oro.
Reaction of qitd ﬁﬁ@dﬁ@ﬁnﬁa‘# Purd ridd e3Pl Bi8aCHeRScotinm azi de,
.. pyrrolidine, ,met e- thjol, %r rpholj ne MA%| gfforg % conpound of
Formula | witRSTe 9§aH§Vd6§ Fg&ﬂ%ﬂqkﬂ*ﬁne RYbnRERYRYeASI. 1or phol i no,
respecti vel yeluenmitt i oThef pmdm:itdmamrthmmelcpystb.d&izedc@m'pmlmd Sf
Formul a & whangl | ' C ' un an _ Hedto
forma c%npourﬁﬁh%e%%léﬁeglﬁgxa " :%%%cﬁm @S%erérﬁgbrrgégﬁdgagf aIa—%)ir ?r:tu'l al can
be prepar ed BRALYSiFF | GRIFESCE] 61% S8rde Bhel et Wnel8e 8upFRUnd: Qr o-
duced directdg.2n B} ep.44) Ni,n1ghizch case hydroxyal kyl substituents will be
tolerated at the 1-position with ap- propriate use of the various

protection and deprotection steps. Substituents at the 2-position can be
I ntroduced by EXAMPLE 24 :
10 1-Phenylmethyl-1H-~-imidazo[4,5-c]~

gquinoline-2-methanol

. 3-amino-4~(benzylamino) quinoline (9.5 g;
0.038 mol) and glycolic acid (6.8 g; 0.089 mol) were
mixed and the mixture was heated at 150°C for about 4

15 hr. The dark mixture was then dissolved in dilute
hydrochloric acid with heating. Upon cooling a
precipitate formed and was filtered from the mixture.
The solid was dissolved in hot water. The solution was
then made basic with ammonium hydroxide to precipitate

20 the product. A second, less pure, small crop was
obtained from the original filtrate by making it basic
with ammonium hydroxide. The solid was triturated in
ethyl acetate to give a green colored powder. Total
yield was 82%. The product was recrystallized from

25 methanol to give a pure sample m.p. 211-213°C.
Analysis: Calc'd.: C, 74.7; H, 5.2; N, 14.5. Found: C,
74.4; H, 5.1; N, 14.4.

.

EXAMPLE 25
30 .-2=Phenvimethyl-1H-imidazof4,5-c]-

guinoline-2-methyl Acetate
1-Phenylmethyl-1H-imidazo[4,5-c]quinoline-2-
methanol (7.5 g; 0.026 mol, Example 24) was added to
dichloromethane (70 mL). Acetic anhydride (5.7 mL) and
35 pyridine (3.1 mL) were added to the mixture. The
mixture was refluxed for about 6 hr and the solids were
then filtered from the mixture. The filtrate was
evaporated and the residue was filtered, slurried
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reacting a conpound of Forrula Xl II 15
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consecutively in water and methanol/water. The solid
was then filtered from the mixture and dried to yield
6.7 g (74.4%) of product. The solid was recrystallized
from methanol. m.p. 216-218°C. Analysis: C, 72.5; H,
5.2; N, 12.7. Found: C, 72.1; H, 5.1; N, 12.6.

~

EXAMPLE 26

. 1=Phenvlmethyl-1H-imidazo[4,5-c]~
. guinoline~2-methyl Acetate SN Oxide

1-Phenylmethyl-1H-imidazo[4,5-c])quinoline-2~
methyl acetate (6.7 g; 0.019 mol, Example 25) and 32%
peracetic acid (4.6 mL; 0.0214 mol) were added to a
mixture of ethyl acetate (125 mL) and ethanol (250 mL).
The mixture was refluxed for 6 hr. The solution was
evaporated to dryness and the residue was slurried with
aqueous sodium bicarbonate solution. The solid was
filtered from the mixture, washed with water, and dried
to yield 7.2 g of crude product. The crude product was
recrystallized from ethyl acetate. m.p. 229-232°C.
Analysis: Calc'd.: C, 69.2; H, 4.9; N, 12.1, Found: C,
69.1; H, 4.9; N, 12.0.

EXAMPLE 27

4-Amino-i-phenylmethyl-1H~imidazo[4,5-c]-
guinoline-2-methanol
1-Phenylmethyl-1H-imidazo[4,5~c]quinoline-2-
methyl acetate SN oxide (5.6 g; 0.0162 mol, Example 26)
was suspended in a mixture of dichloromethane (150 mlL)

and ammonium hydroxide (55 mL). The mixture was cooled

to 0-5°C. A solution of p-toluenesulfonyl chloride .

(3.4 g; 0.0178.mol) in dichloromethane (25mL) was added
dropwise to the vigorously stirred mixture while
maintaining the temperature at 0-5°cC. When the
addition was complete the mixture was allowed to stir
at room temperature overnight. The dichloromethane was
then evaporated from the mixture and the solid was
filtered from the mixture. The tan solid was washed
with water and dried to yield 5.5 g of product which
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wherein R and Rlerr] are as defined above, with a lithiating agent such a
lithiumdiisopropylamde or n-butyllithiumin a polar aprotic solvent to
afford a conpound lithiated on the 2-nmethyl group. The lithiated conmpound
can then be reacted with an appropri ate 3leagent containing a | eaving group
capabl e of being displaced by the |i- thiated 2-nmethyl group, such as,

e.g., chlor &as H9 taybet acetate ok the ninhended: prodaicti.n order to

el aborat e (me ‘“’éﬁ*‘ag"egp?‘ﬁw wmﬂiﬁ’fﬁ'ﬂf hﬁ%F?SPﬁ’%[ o S o
t C nds_of . For u

oreparing carty LRt enetnaRer 10d AT 4 Xtuze; pAg Reds, t ho

preparatlonbaﬁlczﬂiﬁhaaﬁﬁométhanbimqlﬁaﬂﬁuunmntﬂexmdéoroAﬁtem i ne

accordi ng t QiR fﬂa}i‘%sgereﬁ lﬁe%axf)aﬁon%@ P%ﬁﬁtélirwdre et al.

i ncorporated herejn by re |s comnmpou en reacted in a polar

aprotic sol %&?Wléi%ﬁ?bﬁ?}ﬂ Wﬁﬁ(fﬂ%ﬂ@%ﬁﬂ ﬁﬁ?@hthéaﬁﬂgtBFebhe 3-am no
group to af washddeseqientiapoydwith water and methanol and dried

3- car boxam ate chl or.agui nol i ne. und is
t hen reacte& ‘&#éigkéh* gkg’sggn ath fﬁﬁ@%kl% §0F98ﬁ¥s§9& t ha-
from methanol/dlchloromethane. m.p. >300°C. Ana1y51s:
i0 cale'd.: C, 71.0; H, 5.3; N, 18.4. Found: C, 71.1, .H,
5.0,. N' 18.1.

EXAMPLE 28 _
- omet =1-phe met =1H-1 -
15 4,5-C inolin-4~amine drochloride

4-Amino-l1-phenylmethyl-1H-imidazo[4,5-c]~
quinoline-2-methanol (2.0 g; 0.0066 mol, Example 27)
was added in small portions to thionyl chloride (10
mL). After stirring at room temperature for 30 min the
20 product had crystallized from solution. The mixture
was diluted with dry ether (75 mL). The solid was .
filtered from the mixture, washed with ether, and
thoroughly dried. The product was used as such without
further characterization or purification.
25
EXAMPLE 29
2-Morpholinomethyl-l~phenylmethyl-iH-imidazo—-

[4,5~c]quinolin—-4~amine
2-Chloromethyl-l-phenylmethyl-1H-imidazo-

30 [4,5-c]quinolin-4-amine hydrochloride (Example'zs,
prepared from 2.0 g of the alcohol) was added to
morpholine (5.0 mL) and the mixture was refluxed for 4
hr. 'The mixture was then cooled to room temperature
and the solid was filtered from the mixture. The solid

35 was slurried in agqueous sodium bicarbonate solution,
filtered from the mixture, and dried. A crude yield of
2.0 g of product as a white solid was obtained. The
crude product was recrystallized from e e
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nol, at an elevated tenperature (e.g., 100[err]-150[err] C.) to effect 1)
cyclization and 2) animation at the 4-position, resulting in a .
1-substituted, 2-substituted 1H im dazo[4,5-c]quinolin-4-anine. Wi | e
not all conpounds of Formula |I can be pr#2 pared by the illustrated

reaction scheng, known schenes can be easily adapted by those skilled in
the art in oreERapglidichloransihane- ot BeP-t RAPNWDse Anatysis:

16 plifiedcakeedn: Eyr =X, €opponpdsseer Fourder¢] 76.44 kenyl can
 be prepared #sigg th o[] eQ@I schemes or adaptations thereof set forth in
U S. Pat. hb.'4,9§9 §24 Cer'ster et al.) and conpounds wherein Rerr] is

hydr ogen
5 EXAMPLE 30
=Amino-N-hydroxyethyl-N-methvl-l-phe met =1H-
imidazo(4,5-c]lquinoline-2-methanamine Hemihydrate
2~-Chloromethyl-1-phenylmethyl-1H~imidazo~
(4,5-c]quinolin-4-amine hydrochloride (Example 28,

10 prepared from 1.4 g of the alcohol) was added to
N-methylethanolamine (20 mL). The mixture was heated
in an oil bath for 3 hr at about 130°C. The solution
was diluted with water and the mixture extracted with
diethyl ether (7x200 mlL). The combined extracts were

15 washed with saturated sodium chloride solution and
evaporated to dryness to yield an orange solid. The
crude product was recrystallized from
methanol/dichloromethane. m.p. 188-195°C. Analysis:
Calc'd.: C, 68.1; H, 6.5; N, 18.9. Found: C, 68.4; H,

20 6.5: N, 18.7.

EXAMPLE 31

2=-Methylthiomethyl-~i-phenylmethyl-1H-imidazo-
{4.5-clquinolin-4-amine

25 2-Chloromethyl-1l-phenylmethyl-1H-imidazo-
[4,5~-c]lquinolin-4-amine hydrochloride (Example 28,
prepared from 2.11 g of the alcochol) was added to a
solution of methanethiol (1.33 g; 0.028 mol) and sodium
methoxide (1.5g; 0.028 mol) in methanol. The solid

30 dissolved upon addition and a cream colored solid
precipitated during addition. After stirring at room
temperature for several hours the mixture was diluted
with 'water. The solid was filtered from the mixture,
washed with water, and dried. A crude yield of 2.3 g

35 was obtained. The product was purified by silica gel
flash chromatography (10% methanol in ethyl acetate
eluent) and recrystallized from
methanol/dichloromethane to give a cream colored solid,
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can be prepared using the general schenes or adapta- tions thereof set
forth in comonly assigned copending application No. 07/484,761 (Gerster),
both being incor- porated herein by reference. A further synthetic schene
that can be used by those skilled in t+=h&3ar4 in the prepa- ration of sone
of the conpounds of the invention is disclosed in US. Pat. No. 4,988,815
(Andre et amJp. ne1¢o2p8P et cdnadysiis hyCakt bd ence, BBLRReH, tShdse Nkill ed

in the art wdlg|epegrazect hagl .3t ¢f atg of. qf, rggCki on se- quence and
utilization of conventional synfHeti’c alter-’nativés w allow the

preparation of the conpounds of the'invention not anmenable to the
illustrated schene. The product cmmmmmnkcﬁzFornula | can be isol ated by
the convgnti onal meang_yil st (Gerster), such
as, for exanple, renovdl en from an
appropriate solvent (e.g., me solvent m x- ture, or

by dlssolutlon in an apggﬁmhbaue gphﬁﬁﬂ{ I ghbr@ﬂé ound is
o e g LRl o Rk hccbtn adac o e R
itself or imixed mndskeatedt at aboutof200 phainmeizualli babb)hmgcewcﬁbl e
aci d-adgpt i Atoppda SUCHedEiAg" WA continued for 5-10 min longer and
the dark solution was allowed to cool to room
temperature. The solution was diluted with water, made
strongly basic with 50% sodium hydroxide and extracted
with ether. The combined extracts were dried over
15 magnesium sulfate and evaporated to dryness to yield
5.2 g of crude product. The crude product was used as
such for further reactions. A small sample was
recrystailized from ether to yield nearly colorless
crystals, m.p. 96-99°C. Analysis: Calc'd: C, 71.4; H,
20 7.1; N, 15.6. Found: C, 71.1; H, 7.0; N, 15.6.

EXAMPLE 33

2-Methoxvmethyl-1-(2-methvlpropyl)-1H-
imidazof4,5-clgquinoline SN Oxide Monohvdrate

25 2-Methoxymethyl-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline (5.0 g; 0.0186 mol, Example 32)
was added to ethyl acetate (100 mL) containing 32%
peracetic acid (4.9 g; 0.0206 mol). The solution was
refluxed for about 15 min. The solution was then

30 evaporated. The residue was slurried in aqueous sodium
bicarbonate and the solid was filtered from the
mixture. A second crop was obtained by allowing the
filtrate to stand overnight at room temperature. a
combined yield of 4.6 g (86.8%) of crude product was

35 obtained. A pure sample was obtained by recrystallized
from isopropyl alcohol. m.p. broad; Analysis: Cale'd.:
Cc, 63.5; H, 7.0; N, 13.8. Found: C, 63.5; H, 6.7; N,
13.8.
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chloride, dihydrogen sulfate, trihydrogen phosphate, hydrogen nitrate,

nmet hanesul fonate or a salt of another pharnmaceutically acceptable acid. A
pharmaceutical |y acceptable acid-addition salt of a conpound of Formula I
can be prepared, generally by reacti onr &4 the com pound with an equi nol ar
anount of a relatively strong acid, preferably an inorganic acid such as
hydrochl oric, sulfuric, or phosphonEXAMﬁhE ) an organic acid such as

met hanesul foni c aci d, Lneghg~ 1 hhgysalt is _
ether, in which

“the salt is insoluble. T2 e ART4ZAMIBE e fornul ated for
t he various routes of aduehhgmyatetduyl-m-a(z)hnethy&ptbpyaaHlyi-accept abl e

vehi cl e, ssuo_{hmag\@[:@rsnea%%%tﬂ%{eerﬁ%g fil| an Wt 1313U ik bI e

adj uvants, exci for | at’i"ons "W be easily
se{ected by%?ﬁ3§55§k??’eﬂa§nd§ﬁ§ Q&FblPﬁﬁﬁﬂtbﬁnSnismbﬂﬂﬂoplca

appl i cation Gmedteratednlmmommmiy&h&?djl.dllé kg?)bommll ﬂhsoaadew%o/; gyt hose
vel ght of ' SmeoREEROHY e, RS s co8Ted: 8 B550K ) el ght of
a Conpound(yngﬁ¢m§ay|st1rred as a solution of p-toluenesulfonyl
10 chloride (2.9 g; 0.015 mol) in dichloromethane (15 mL)
was added dropwise. The temperature was maintained at
0-5°C during addition. When addition was complete the
mixture was stirred at room temperature for 1 hr. The
dichloromethane was separated from the aqueous layer,
15 dried over magnesium sulfate, and evaporated to dryness
to yield 1.7 g of a tan powder. Two recrystallizations
from isopropyl alcohol gave an analytically pure
sample, ﬁ.p. 157-160°C which analyzes for a quarter
mole of water. Analysis: Calc'd.: C, 66.5; H, 7.2; N,
20 19.4. Found: C, 66.9; H, 6.9; N, 19.0.

EXAMPLE 35
=({2-Methoxvethyl)—-2-metho eth
H-imida 4,5-c inoline

25 4-(2-Methoxyethylamino) -3-nitroquinoline
(16.24 g; 0.066 mol) was added to a mixture of ethyl
acetate (1500 mL), 5% platinum on carbon (1 g), and
magnesium sulfate (6 g). The mixture was hydrogenated
on a Parr apparatus at 30 psi initial pressure. When

30 the hydrogenation was complete, the solids were _
filtered off and the ethyl acetate was evaporated. The
resulting diamine intermediate was heated with
methoxyacetic acid (70 mL) at 150°C for 2-3 hours and
then at 120°C for 2-3 hours. The reaction mixture was

35 poured into water (400 mL), made strongly basic with 6N
sodium hydroxide and then extracted with ether (3 x 200
mL). The ether extracts were combined, washed with
brine then evaporated to provide 9.9 g of an oil whlch
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17 The conpounds of Fornmula | exhibit antiviral activ- ity in mammals.
They can therefore be used to control viral infections. For exanple, a
conmpound of Forrmula | can be used as an agent to control infections in
mammal s caused by Type Il Herpes sinpteXSvirus. Conpounds of Fornula | can
al so be used to treat herpes infection by oral, topical, or

i ntraperit ofE¥StadH iﬂ%ﬁr?ﬂliﬁﬂn ingwunBbe GHQQﬂﬁﬁ) BF ¥8FRula | were

testedFan?hE&t&ddtédrataihtw16unéhﬁérs qfx EnnﬂﬁxxUIlThéuenﬂfaetbsda?d '3
mce ur ernore er C Q Qr es an oun
to inhibit {"&F&S eg%, ?‘grs@lﬁgt ﬁ’&}é‘ Ee%ﬁ?&%ﬁ%ééet @s&t h

bel ow. Thesresdsue :waﬁlgmryshallaZedeﬁmnb@twh acebatedtoof the
'aptVﬁpHgg "Rg%l% 4 *éliaéaﬁéaglagher MHSRASES: SUed@sqt heymat oi d

res eczeny,
K, 6.3; N, "15.5; Found: C, 66.6; H, 6.4; N, 16.1.

EXAMPLE 36 i
- (2-Methoxvet -2-meth et ~1H-—
10 imidazol4,5-clguinoline SN Oxide

1-(2-Methoxyethyl)-2-methoxymethyl-

1H-imidazo[4,5~c]quinoline (13.3 g, 0.044 mol, Example
35) was dissolved in warm ethyl acetate (150 mL) and
32% peracetic acid (12.0 mL) was slowly added to the

15 solution. The mixture was heated at reflux for 2-3
hours and then allowed to stand at room temperature
overnight. The resulting precipitate was collected,
rinsed with ethyl acetate then coevaporated with
toluene to yield 2.6 g of a solid. The ethyl acetate

20 filtrate was evaporated. The resulting residue was
taken up in about 300 mL of water and made basic with ‘
concentrated ammonium hydroxide. The resulting
precipitate was collected, rinsed with water,
coevaporated with toluene and dried to provide 5.6 g of

25 solid. A total crude yield of 8.2 g was obtained and
the material was used in subsequent reactions.

EXAMPLE 37
~Methoxveth -2-metho ethyvl-1H-
30 imidazof4,5- inolin-4- e

1-(2-Methoxyethyl) -2-methoxymethyl-1H-

imidazo[4,5-c]quinoline SN oxide (7.67 g; 0.027 mol,
Example 36) was dissolved in methylene chloride (100
mL) and cooled to 0-5°C. Cold concentrated ammonium

35 hydroxide (75 mL) was added with stirring and continued
cooling and a precipitate formed. A solution of
p-toluenesulfonyl chloride (5.59 g; 0.029 mol) in
methylene chloride (20 mL) was slowly added with
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psoriasis, multiple sclerosis, essential thrombocytha- em a, cancer such as
basal cell carcinoma, and other neoplastic di seases. In the foll ow ng
Exanpl es, all reactions were run with stirring under an atnosphere of dry
nitrogen un- |ess otherw se indicated- B -particular materials and anpunts
thereof recited in the Exanple, as well as other conditions and details,
shoul d notlapntimmedestnurung amﬁydaqﬁingimaTheenixture was

EX?KZEEI . malir(@aiﬁé&)’&ng 95%:5?{)%3- a% no qU| n ']El]rllgE Lg@grz&hfs mol ) was
me
added to anﬁ&giﬁibeaE@h§P epc stdrded (ﬁ?rﬁ9°m5§GFPF€ﬂF§§8ut 1 g), and

nmagnesi um sWi¥etreigRe. g) ThEhmeJﬂ))yllldrﬁ Wil dyid e orast édaﬁbr&b@klt £20mPs!

I . et e soI s were filtered
( Fom thedm iite daipe MAHN ORI ETA ! Wl WL Eoed VEr B3R kR 5T T
i nt er nedi at iFEree vﬁberrmawm of ¢he@queons dfi28rate; was35 nol ) and
the i xture paRudERt @dal &5Qﬁ:§bﬁh l'ﬁofxﬁrtf oden f&ha2LR tréglﬁgg‘gqny‘ed -

orvastonal, Bty Rale s J05ER0e, LA SRS e e

to provide 5.1 g of a solid. The solid was taken up in

10 water, acidified with concentrated hydrochloric acid
then filtered. The filtrate was made basic with 6N
sodium hydroxide. The resulting precipitate was
collected, rinsed with water and dried to provide
colorless needles, m.p. 126-127°C. Analysis: Calc'd:

15 ¢, 62.9; H, 6.3; N, 19.6; Found: C, 62.9; H, 6.05: N,

19.3.
EXAMPLE 38
2-Ethoxymethyl—-1-(2-methylpropyl)-
20 : 1H-imidazo-4,5-clquinoline
4-(2~Methylpropylamino)-3-nitroquinoline ‘

(30.5 g; 0.12 mol) was added to a mixture of ethyl
acetate (800 mL), 5% platinum on carbon (1.5 g) and
magnesium sulfate (10 g). The mixture was hydrogenated

25 on a Parr apparatus at an intitial hydrogen pressure of
30 psi. When the hydrogenation was complete, the
solids were removed and the ethyl acetate was
evaporated. The resulting intermediate diamine was
mixed with ethoxyacetic acid (80.5 mL) and heated with

30 stirring at 130°C for 2-3 hours. The reaction mixture
was cooled, poured into 400 mL of water and then made
basic with 6N sodium hydroxide. A green solid was
collécted and dried to provide 8.8 g of the desired
product. The structure was confirmed by nuclear

35 magnetic resonance spectroscopy. The filtrate was
extracted with ether (4 x 150 mL). The ether extracts
were combined then evaporated to provide 11.2 g of a
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Wi th decol orizing carbon, and the solids were filtered fromthe m xture.
The filtrate was nade basic w th amoni um hydroxide to precipitate the
product as a greenish solid. The solid was filtered and dried to give 34.3
g (89.6% of crude product. The solid-wag #~e- precipitated a second tine as
above and the product recrystallized fromethyl acetate to give greenish
crys- t al s, grpenl &ldd.] - Mt esolids weRealcpmbinedhland atsed in 70.6; H,

7 N 16 SunBUuintCx Jk otk 670 N 16.3.

7-1 (2- Met hyl propyl ) -1Hi m dazo[ 4, 5- c] qui nol i ne- 2- met hyl
Acet at e 1- (2- Met hyl propyl ) - 1H i m eRxMPAES39] qui nol i ne- 2-
5 2~-Ethoxymethyl-1-(2-methylpro -

1H-imidazo[4,5-c]lguinoline SN Oxide
2-Ethoxymethyl-1-(2-methylpropyl)~-1H~ .
imidazo{4,5-c]quinoline (17.4 g; 0.061 mol, Example 38)
was dissolved in warm ethyl acetate (150 mlL) and 32%
10 peracetic acid (14.5 mlL) was slowly added to the
solution. The mixture was refluxed for 2-3 hours and
then cooled to room temperature. The precipitate was
collected, rinsed with a small amount of ethyl acetate
and dried to provide 6.3 g of white solid. The
15 structure was confirmed by nuclear magnetic resonance
spectroscopy. This material was used in subsequent
reactions.

EXAMPLE 40
20 : =Etho ethyl-i-(2-meth (o) -
1H-imidazo[4,5-c]guinolin-4-amine ’
2-Ethoxymethyl-1-(2-methylpropyl)-1H- ' '
imidazo[4,5-c]quinoline 5N oxide (6.0 g; 0.02 mol,
Example 39) was suspended in methylene chloride (150
25 mlL) and cooled to 0-5°C. Concentrated ammonium
hydroxide (60 mL) was cooled to 0-5°C and added to the
suspension. A solution of p-toluenesulfonyl chloride
(4.2 g; 0.022 mol) in methylene chloride (20 mL) was
slowly added to the mixture with stirring. The mixture
30 was allowed to stir at room temperature overnight. The
methylené chloride was evaporated and the resulting
precipitate was collected and rinsed with water to give
6.3 g of crude material. The crude material was
triturated with ether. The solid was collected, rinsed
35 with ether and dried to give an analytically pure
sample, m.p. 133-137°C that analyzed for half a mole of
water. Analysis: Calc'd: C, 66.5; H, 7.4; N, 18.2;
Found: C, 67.0; H, 7.3; N, 18.2.
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met hanol (51.4 g; 0.2 nmol, Exanple 1) was dissolved in dichloronethane (500
m.) containing triethylamne (30.9 nL; 0.22 nol). The solution was stirred
at roamtenperature while acetyl chlorigdg was added dropw se The resulting
solution was stirred at roomtenperature for about 24 hr and then washed

w th water and agque- ous sodlun1b|cgggﬁpghe41The organic layer was dried
over nagne3|n1sulfate and evapor at ield 58 9 of the acetate
as a browni sh sol i dd=$3sMgthexypr = ; ePA  acetate to
give a tan solid mp. 4Hﬁ§droky454h¢trbq&inoh&néyﬁls.oGgLcuLmOeﬂo1¢ 68. 7;

" H, 6.4: N,
EXAVPLE 3 %f (séf%}ﬁd?g 180 %t?rgﬁl?g‘wedczg["f% ¢l 2u’r|’?10 ?hmnyl
net hyl Benz&hleride O&ﬁ@ﬁﬂdoﬂéé prdpavas Gamkined -

propyl)-1H aﬂm&&a{m&-ﬁ&ﬂmeoksns mbhquohdﬂadhdpélaoﬁiyuaaaedbenzoyl
chloride in eneral nethod o

MPLE 4
2- Acetoxyne?ﬁy  SUSRIRS +BPOpy&¥elFfBH$§&ﬂﬁzP%?ture was stlrreEXA
c] qui nol i neamd Geaked at reflux for about 2 hours.

3-Methoxypropylamine (10.25 g, 0.115 mol) was combined
10 with triethylamine (15 mL, 0.20 mol) and slowly added
to the mixture with stirring. A vigorous heat of
reaction was observed. The mixture was evaporated and
the residue was suspended in water. The suspension .was
acidified with concentrated hydrochloric acid. A dark
15 solid was collected. The filtrate was made basic with
concentrated ammonium hydroxide. The precipitate was
collected, rinsed with water, and dried to provide 8.4
g of a yellow solid, m.p. 93-95°C. The dark solid was
suspended in 2 liters of water, acidified with
20 concentrated hydrochloric acid, heated on a steam bath
.for 2-=3 hours and then filtered while still hot. The
filtrate was made basic with concentrated ammonium
hydroxide. The'precipitéte was collected, rinsed with
water, and dried to provide 9.2 g of a yellow solid,
25 m.p. 93-95°C. Analysis: Calc'd: C, 59.8; H, 5.8; N,
16.1; Found: C, 59.6; H, 5.7; N, 16.0.

EXAMPLE 42 |
—-Etho \et =1=-(3-metho ro =
30 1H-imidazo[4.5-c]guinoline
4-(3-methoxypropylamino)-3-nitroquinoline

(14.6 g; 0.056 mol, Example 41) was added to a mixture
of ethyl acetate (1300 mL), 5% platinum on carbon (1.0
g), and magnesium sulfate (5.0 g). The nmixture was

35 hydrogenated on a Parr apparatus at an initial hydrogen
pressure of 30 psi. When the hydrogenation was
complete, the solids were removed and the ethyl acetate
was evaporated. The residual intermediate diamine was
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1- (2- Met hyl propyl ) - 1Hi m dazo[ 4, 5-c] qui nol i ne-2- nethyl acetate (63.0 g;
0.21 nol, Exanple 2) was sus- pended in ethanol (475 nlL) and 32% peracetic
acid (89 nL; 0.42 nol) was added to the 3@ xture. The m xture was heated at
S50[err] C with stirring for 2 hr. The solid dissolved upon heating and

after about Bi¥ed)whthyekhexyasetipiacid (60nmE) and peadied @kt e was

[l trate wao ancencr ?"5’“?‘“‘*13%“‘% o5 S0 Crona TE S et ol 14 vas
trate was_co rate and a :
clol I rect ed. Ac?%£3& %Puﬁ@c‘ﬁ IXe . POUred, into Uﬂtte%rne&‘gad&e mat eri al

was re- cryshasiczwithr 6m tstd&im:li hydmpxideahndytheavestyaictiedl with
233-240[ g1 I' |efher (g‘ni" %'Osmchal Cd kndr Oxtlacks Grebe Rombirka Found:

G 64.60 H éiled WI%h magnesium sulfate, then evaporated. The
residue was purified by silic¢a gel chromatography (20%
methanol in ethyl acetate as eluent) to give 13.3 g of
a green oil. This material was used in subsequent

10 reactions.

EXAMPLE 43
=Etho et =1~ (3-metho opyl-
1B-imidazof4,5-c]quinoline SN Oxide
2-Ethoxymethyl-1-(3-methoxypropyl)-1H-

15 imidazo[4,5-c]quinoline (13.3 g; 0.044 mol, Example 42)
was dissolved in ethyl acetate (150 mL) and 32%
peracetic acid (12 mL) was slowly added to the
solution. The reaction mixture was heated at reflux
for 3-4 hours then cooled to room temperature. The

20 mixture was evaporated. The residue was diluted with
water (300 mL), made basic with concentrated ammonium
hydroxide, then extracted with ether (7 x 100 mL). The
ether extracts were comﬁined, dried with magnesium
sulfate and evaporated to provide a small amount of a

25 yellow oil. The aqueous base layer was then extracted
with ethyl acetate (6 x 100 mL). The ethyl acetate
extracts were combined, washed with brine, dried over
magnesium sulfate and evaporated to provide a yellow -
solid. The solid was coevaporated with toluene to

30 provide 3.56 g of a yellow crystalline solid. The
structure was confirmed by nuclear magnetic resonance
spectroscopy. The material was used in subsequent
reac;ions.

35
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19 EXAMPLE 5

2- Benzoyl oxynet hyl - 1- ( 2- met hyl propyl ) - 1H I m dazol[ 4, 5- c] qui nol i ne
5N Oxi de The conpound was prepared_ugigng 1-(2-nethyl -

propyl)-1Him dazo[ 4, 5-c] qui nol i ne- 2- met hyl benzoate (Exanple 3) in the

met hod of Exanple 4 and recrystal - Ekhgp@gfmqnlethyl acetate to give a pure

product, mp. 192[err Cal cul ated: C, 70.4; H, 5.6;
N, 11.2. Found: C, 704 J"’% etilo 9——9253—"- EXAMPLE 6
4Ch|0l’01(2 ITEthy|pr 1

| i ne-2-net hyl Acet at thyl LiglH

I m dazol 4, 5- c]qU|noIﬁ%éggkﬁﬁgﬁgéKQESHQ(3L4égé§?$ﬁ#$5%§g i?e 4%

suspend®d N?%ﬂ%ﬂﬁEﬁ(ﬁmﬁhﬂﬂénegev‘#tﬁm%ﬂf[ﬁﬂ) %u§3o§y€hlgr 4a (17 5 ni;
0. 187 nol ) mads, FicagpIe 0op3) SvakodiBsolved ekh wetisybéene. ciboridg- orous

reaction ms{ﬁ@) QAEdeR ) ¥3! b3 e Yo eALELA’ HnobER addi ti o
hydroxide (35 mL) was cooled to 0-5°C then added to the
solution. The resulting mixture was stirred for about

10 15 minutes. A solution of p-toluenesulfonyl chloride
(2.33 g; 0.012 mol) in methylene chloride (10 mL) was
slowly added with stirring. The reaction mixture was
stirred at 0-5°C for an additional 30 minutes and then
at room temperature overnight. The methylene chloride

15 was evaporated. The resulting precipitate was
collected, rinsed with water then recrystallized first
from ethyl acetate and then from dichloroethane to give
a crystalline solid, m.p. 123.5-125°C. Analysis:
Calec'd: C, 64.95; H, 7.05: N, 17.8; Found: C, 65.0; H,

20 7.0; N, 17.7.

EXAMPLE 45
=Methvyl : ~a-phenvyl-1H~
idazo 5= inoline-2-me
25 3-Amino-4-(2-methylpropylamino)quinoline

(43.5 g; 0.20 mol) and formic acid (300 mL) were
combined and heated on a steam bath for several hours.
The reaction mixture was concentrated under vacuum,
diluted with water, basified with ammonium hydroxide -
30 then extracted twice with ether. The ether extracts .
' - were treated with activated charcoal then combined for
a total volume of 1200 mL. The volume was reduced to
500 mL, cooled, then filtered to provide 31.1 g of a
light green crystalline solid |
35 1-(2-methylpropyl)-l1H-imidazo(4,5-c]quinoline.
1-(2-Methylpropyl)-1H~-imidazo[4,5-c]Jquinoline
(4 g; 0.017 mol) was dissolved in tetrahydrofuran (50
mL) then cooled to -78°C. A 7.75 mlL portion of n-butyl
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stirred at reflux for 1 hr. The m xture was then cau- tiously neutralized
W th sodi um bi carbonate. Al solid dissolved in the dichloronmethane. The
organic layer was separated, dried over gqagnesiumsulfate, and evap- orated
to yield 43.6 g (84.29% of crude product. A small anount was purified by

silica gﬂ mlﬁlmﬁhrmﬁsfmrﬂﬁthnekahasb @&@%Id&lé&scgi- i3eaBd the
ace e (0]

51 o] 166eendd Bt afeCl ALk itk ROSH RURIEIORT S \ 12 7

. Found: C, 6bemzaldehyde N(212.8L; 0.027 mol) was addéeX/dAfdFtHe

" 4- Chl or o- 1- eaBtivi Rﬁﬂwﬁie%éﬁhiié%ﬁ %ockf&ﬁ-ni‘% htly. The

enzoyl ox-
yrethyl 5 ( FSAGHIAT %1 JUSRERRRAMASRA veLRR, Ehen o Artnand BRI )
in the mat hed:lq?fl etheat & Grnedetnei-ywﬁglsie?afﬂ%uu Q!ﬁﬂédaﬁiﬁglt 5/ hexane for
L o, B UL A8k g PoohE iR AL faul V5
resulting residue was purified by silica gel
chromatography using 5% methanol in methylene chloride
10 as the eluent to give an oily yellow solid. This
material was recrystallized from methylene
chloride/hexane to provide a white crystalline solid,
m.p. 160-166°C. Analysis: Calc'd: C, 76.1; H, 6.4;
N, 12.7; Found: C, 75.9; H, 6.3; N, 12.7.
15 '
EXAMPLE 46
1-(2~-Methvlpropyl)—-a-phe ~1H=~
imidazof4,5-clquinoline-~2-methyl Acetate
1-(2-Methylpropyl)-a-phenyl-1H-
20 imidazo[4,5-c]quinoline-2-methanol (3 g; 9 mmol,
Example 45) was dissolved in methylene chloride (50 mL)
then combined with acetic anhydride (1.3 mL; 13.5 mmol)
and triethylamine (1.6 mL; 11.8 mol) and stirred at
room temperature overnight. The reaction mixture was
25 diluted with methylene chloride, washed sequentially
with water and saturated sodium bicarbonate solution,
dried over magnesium sulfate and concentrated under
vacuum. The resulting residue was purified by silica
gel flash chromatography (50% ethyl acetate in
30 methylene chloride as eluent) to provide a white solid.
The structure was confirmed by nuclear magnetic
resonance spectroscopy.
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20 EXAMPLE 8
4- Chl oro-1-(2-net hyl propyl )-1H i m dazo[ 4, 5- c] qui no-
| i ne- 2- net hanol 4- Chl or o- 1- (2- met hyl propyl ) - 1H i m dazo[ 4, 5-
c] qui nol i ne- 2-met hyl benzoate (14.3 g7 %2386 nol, Exam ple 7) was suspended
in dry nethanol (350 nL). The m xture was_nade basic (pH 10) with 25%
sodi um net hoxi de. The m xture was *#M%BEaﬁ7roon1tenpera- ture for 5 hr
: ' gelget ed by silica

with acetic
. gg:dT;ga(fhgﬁlcgﬁgéﬁz?%?%%ﬁg%i%%éfgggbﬂ##;aéggkégéﬁkgﬁégéfr|ed I n ether.
The solid was filtered-f{RoMathyipxepyl) andphesylsddbended i n aqueous

sodi um Bydr Difi d@zo[ag SPCIHiindEEnd L2 186 eHy " aBetit dli ¢4 W £ 8 WRRSHED Wi th

Example 46) was dissolved in ethyl acetate (50 mL) then

combined with peracetic acid (2.2 g; 8.8 mmol) and

heated at reflux for about an hour. The reaction -

mixture was allowed to cool and then was stirred at

10 room temperature for several days. The resulting

precipitate was collected, rinsed with ethyl acetate

and dried to provide 2.6 g of a solid. The structure

was confirmed by nuclear magnetic resonance

spectroscopy. '

15
EXAMPLE 48
4-Amino-1-(2-methylpr —-a-phe -
‘1H-imidazo[4,5-cjguinoline-2-methanol
2-(a-acetoxybenzy1)-1—(2-methylpropyl)-1H-

20 imidazo(4,5-c]quinoline 5N oxide (2.6 g; 6.7 mmol,
Example 47) was dissolved in methylene chloride (40 .
mL), combined with benzoyl isocyanate (1.2 g; 7.3 mmol)
and heated at reflux for about one hour. The reaction
mixture was diluted with methylene chloride, washed

25 with water, dried over magnesium sulfate and
concentrated under vacuum. The residue was taken up in
methanol, combined with a catalytic amount of 25%
sodium methoxide in methanol, and heated at reflux for
several hours. The reaction product was purified by

30 silica gel chromatography using 2-5% methanol in
methylene chloride then recrystallized from'ethyl
acetate~hexane. The recrystallized material was
co-evaporated twice with methylene chloride to provide
about 0.5 g of a solid, m.p. 125-140°C. Analysis:

35 Calc'd: C, 72.8; H, 6.4; N, 16.2; Found: C, 71.9; H,
5.6; N, 15.6. Mass spectrum m/z = 347.
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water, and dried to yield 7.5 g (71.4% of tan solid. The product was
recrystallized fromethanol to yield 4.8 g of pure product m p.

162- 166[err] C Anal ysis: Calculated: C 62.2; H 5.6; N, 14.5. Found: C,
62.2; H 5.6; N 14.3. 43 ~EXAMPLE 9

4- Am no- 1- (2- met hyl propyl ) -1Him d%ﬁqﬁ]ui no-

| i ne- 2- met hanol 4- Chl oro-1-(2-ne yI')-1H i m dazo[ 4, 5-

c] qui nol i ne- 2- net hyl2arMetRoXxybengyl() - 2ometinelpropEl J3 was added to

: 15% net hanol i ¢ anmoni a (50 1§iu)imi H36:JF 48U E ¥R $nE ghgdle a Pgrr bfgg for 7
“hr at 175[err] C. The_resuliing SOlution was_ eva e o0 reduce

vol une. A[stika sol i &¢~d@y: ﬁ%%ﬂi??Y%%T?ﬁEhQByarﬂgﬁ. The solid was
filtere8 frimidazofiy5ucqqrihaline+2<néthanoRoys .s0gi;umsbimgyinonat e

; - : ' ] re., Was Wi th
cor o O BERREEUL 90N B d e, ARy i
recrystal | i3kl them addedotaa eanled né8-58C) i suspensdom efucodiyn
226[err] - ZSijai_-iaeCéo._sAﬁéﬂ 19.%5 msd ! B o NCaiRBtRy1Forkamidd 20- 7.
Found: C, 69160 ﬁh).'SThe’fggé%ion mixture was stirred at roonm
10 temperature for about one hour then combined with
methyl iodide (1.4 mL; 22.6 mmol). Stirring was
continued until the reaction was complete as indicated
by thin layer chromatography. The reaction mixture was
diluted with ether then quenched with water. The ether
15 layer was separated, washed twice with water, dried
over magnesium sulfate then evaporated under wvacuum.
The residue was triturated with methylene
chloride/hexane to provide 4.5 g of a solid. The
structure was confirmed by nuclear magnetic resonance
20 spectroscopy.

EXAMPLE 50

2-[a-gethogxben22;)-1-(2-methz;grogzl)-
1H-imidazo[4,5-c]gquinoline SN oxide

25 2-(e-Methoxybenzyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline (4.5 g; 13 mmol, Example 49)
was dissolved in ethyl acetate (70 mL), combined with
peracetic acid (3.4 g; 14 mmol) and heated at reflux
for several hours. The reaction mixture was diluted

30 with ethyl acetate, washed with water, dried over
'maghesium sulfate and concentrated under vacuum. The
residue was purified by silica gel chromatography (1-5%
methanol in methylene chloride as eluent) to give 3.9 g
of an oil which solidified on standing. The structure

35 was confirmed by nuclear magnetic resonance
spectroscopy.
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REPLACEMENT SHEET 2

3 OCT 1997 21 EXAMPLE 10
2- Chl or onret hyl - 1- (2- net hyl propyl ) - 1H i m dazo[ 4, 5-
c] qui nol i n-4-am ne Hydrochl ori de - 44 -

4- Am no- 1- (2- met hyl propyl ) - 1H-i m dazo[ 4, 5- c] qui nol i ne-2- et hanol (5.0 g;
0.0185 nol, Exanple 9) was added i & H tions to V|gorously stirred

t hi o- nyl chl ori de4 @:ﬂfhoﬂﬁehﬁﬂllulﬂﬂ the1¥ASpeL ) Lhgd

imidazo S5—-c inolin~-4-amine
2-(a~-Methoxybenzyl)-1-(2-methylpropyl)-1H-

5 imidazo{4,5-c]quinoline SN oxide (3.9 g; 10.8 mmol,
Example 50) was dissolved in methylene chloride (60 ml)
then mixed with ammonium hydroxide (20 mL). The
mixture was cooled in an ice bath while a solution-of
p—-toluenesulfonyl chloride (2.2 g; 11.8 mmol) in

10 methylene chloride (20 mlL) was added. The reaction
mixture was allowed to warm to room temperature and
then was stirred for several hours. The organic phase
was separated, washed with water, dried over magnesium
sulfate and concentrated under vacuum. The residue was

15 recrystallized from ethyl acetate/hexane to provide 2.5
g of a solid, m.p. 183-184°C. Analysis: Calculated:
c, 73.3; H, 6.7; N, 15.5; Found: C, 73.1; H, 6.7; N,

15.3.
20 . EXAMPLE 52
' lorophe -1~(2-methvlpro - .
H-imidazof4,5-cC inoline-~-2-methano

Using the method of Example 45,
1-(2-methylpropyl)-1H~imidazo[4,5-c]Jquinoline (2.5 g)
25 was reacted with 4-chlorobenza1dehyde to provide 3.1 g
of a yellow solid. The structure was confirmed by
nuclear magnetic resonance spectroscopy.

EXAMPLE 53
30 . @=(4-Chlorophenvl)-1-(2-methylpropyl) -1H- .
h ' dazo[4,5-clquinoline-2-methyl Acetate
Using the method of Example 46,
a-(4-chlorophenyl-1-(2-methylpropyl)~1H-imidazo~
[(4,5-c]quinoline-2~-methanol (2.6 g, 7.1 mmol, Example
35 52) was reacted with acetic anhydride to provide the
desired product as a thick oil. The structure was
confirmed by nuclear magnetic resonance spectroscopy.
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at room tenperature overnight. The m xture was di- luted with 100 nL of
ether, and the solid was filtered fromthe m xture and dried thoroughly.
The product was pure enough for further reactions. A sanple was
recrystallized fromethanol to give a ﬁ&re product which nelted with
deconposition from 279- 292[err] C. . Calculated: C, 55.4; H 5.6;
N, 17.2. Found: C,_55.3; H 5. Nﬂxﬁégiky§4 EXAVPLE 11
2- Azi donet hyl - 5 =
c] qui nol i n- 4-am ne
c] qui nol i n-4-am ne hy .95 0, U. mo anpl e 10) was
suspended in N—nethyl%@%PSIFBGn@e bod,of Examplei$hsof |ithium azide (2.3
g) in Wateh-aﬁidﬂioﬁwgheﬂﬁmﬂ-ne(th py&)JhE—resultlng m xture was
heated on te t bout 45
The t E&dsﬂ “’cam“'nl'v\fab%1 \gl\ééﬁéﬂgv\nl%' Watm &%ﬂ #ﬁ@%t%"'o iig (60.9%
of crude pmIwiot Emanpbg|sa)mugSremmﬁngd|wi§hfp@ma@e§&ﬁoaci§ §ove a pure

product m prolitierele 158 6xtheCas abdami s G 61.0; H 5.8 -N 33.2
Found: C, 60. H,

10 EXAMPLE 55
4-Amino-a~(4-chlorophenyl) -1~ (2-methylpropyl) -
1H-imidazo(4,5-clquinoline-2-methanol
Using the method of Example 48,
2-(a-acetoxy—4—chlorobenzyl)-1—(2-methy1pro§y1)-

15 1H-imidazo[4,5-c]quinoline 5N oxide (3.3 g, 7.8 mmol,
Example 54) was reacted with benzoyl isocyanate and
hydrolyzed to provide 0.8 g of the desired product as a
solid, m.p. 140-145°C. Analysis: Calculated: C,
66.2; H, 5.6; N, 14.7; Found: C, 65.6; H, 5.5; N,

20 14.4.

EXAMPLE 56 :
a-Butyl-1-(2-methvlpropyl)-1H~-
imidazo[4,5-c]quinoline~2-methanol
25 Using the method of Example 45,
1-(2-methylpropyl)-1H-imidazo[{4,5~-c]Jquinoline (20 g; 89
mmol) was reacted with valeraldehyde to provide 11.6 g
of the desired product as a solid.

30 EXAMPLE 57
) ..2={1-Acetoxypentyl)-1-(2-methyl -
1H-imidazo[4,5-clquinoline
Using the general method of Example 46,
a-butyl-1~(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2
35 -methanol (11.6 g; 37 mmol, Example 56) was reacted
with acetic anhydride to provide the desired product.
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EXAMPLE 12 1(2- Met hyl propyl ) - 2- nor phol i nonet hyl - 1H

I m dazol[ 4, 5- c] qui nol i n4-am ne

2- Chl or oret hyl - 1- (2- net hyl propyl ) - 1H-i mi dazo[ 4, 5- c] qui nol i n-4-am ne

hydr ochl ori de (Exanple 10, pre- pare¢14§nn2h0 g of the corresponding

al cohol) was added to norpholine (5‘nLE. The m xture was refluxed for 4 hr.
The resulting solution was cool ed ¢ t¥¥perature. A solid

precipitated. The sghugigggggggggggzllg;tggggggﬂggggggg%%iuréisd inthe
. aousous sodium bt oo - gl il 80 JUSBGRE P aelgd =T o0 [ o
whi ch was recrystal | i Usdngr &recgenexal ongthedaofuExampd@ict7,m p.

228[ errg- 23] chéhoxyﬁgﬁk§yy£14%§Jﬁ&@ﬁfﬂprgbyﬁg_QH_H, 7.4; N, 20.6
Found: C’(galéagg[z;QLCNQuf%giine (11.5 g; 32 mmol, Example 57)
was oxidized with peracetic acid to provide the desired
5N oxide. -

10 EXAMPLE 59
={(1-Aceto ent =1-(2-met -
1H-imidazof4,5-clquinolin-4-amine
Using the general method of Example 51,.
2-(l-acetoxypentyl)-1-(2-methylpropyl)-1H-imidazo-
15 [4,5-c]quinoline 5N oxide (12 g; 32 mmol, Example 58)
- was reacted with tosyl chloride and ammonium hydroxide
to provide the desired amine.

EXAMPLE 60
20 4-Amino—a~butyl-1-(2-methylpropyl) -

1H-imidazo[4 . 5-clquinoline-2-methanol Hemihydrate

Several drops of 25% sodium methoxide in
methanol were added to a solution of
2-(l-acetoxypentyl)-1-(2-methylpropyl)-1H~-imidazo-

25 [4,5-c]lquinolin-4-amine (12 g; 32 mmol, Example 59) in
methanol and the resulting mixture was heated at reflux
for about one hour. The reaction was concentrated
under vacuum to provide a solid. A portion of this
solid was taken up in a large volume of methylene

30 chloride, washed with water, dried over magnesium

" sulfate and reduced to é_volume of about 50 mL. The
resulting precipitate was collected and dried to
provide 2.6 g of a white crystalline solid, m.p.
208-211°C. Analysis: Calculated: ¢, 68.0; H, 8.1; N,

35 16.7; Found: C, 67.8; H, 7.7; N, 16.6.
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EXAMPLE 13

1- (2- Met hyl propyl ) -2-pyrrolidi nonet hyl -

i m dazol[ 4,
prepared f
I m dazo[ 4,

5-c] qui nol i n-4-am ne The pyrrolidi nonet hyl conpound was
rom 2-chl oronet hyl -4-42- met hyl propyl ) - 1H
5c] qui nol i n-4-am ne hydrochl ori de (Exanple 10) by substituting

pyrrolidine for norpholine in the EEBMEHEoﬁlExanple 12. A crude yield of

1.90 g (63.3% was 9b}aHathoRe
et hanol gave the pure E .
'~ 70.6; H 7.8; N 21.7.

e solid from

EXAMPLE 14 4- Anlno:lSdHimmh&Yﬂrmdglxolﬂalm%kmnﬂzlﬁhclnuwas added

] qui %“%m%kzs%?#gﬂ R D il e ﬁ’i‘&%%t‘%%g%gaﬁghgt hanol
(300 niL) ar«m-emﬁy ]qug;xomyeaaaaﬁtmqk 3 xFure:2THBOK, xt ure was

hydr oge- naikashplie %d:)aréndp@ﬁéai'ﬁﬁu!&hhb MG wis ad€irred for

10

15

20

25

30

35

about 2 hours. Methyl iodide (0.82 mL; 13.8 mmol) was
added to the mixture and stirring was continued
overnight. Thin layer chromatography indicated that
the reaction was incomplete so sodium hydride (0.25 g)
was added followed two hours later by methyl iodide (1
mL). The reaction was stirred for several additional
hours then quenched with water and diluted with ethyl
acetate. The organic layer was separated, washed with
water, dried over magnesium sulfate and concentrated
under vacuum to provide an oil. The oil was“purified
by silica gel chromatography (1-3% methanol in
methylene chloride as eluent) to provide 0.5 g of a
solid, m.p. 125-128°C. Analysis: Calculated: C,
70.55; H, 8.3; %N, 16.5; Found: C, 70.2; H, 8.3; N, .
16.0.

EXAMPLE 62

2=-[1-(1-Morpholinolpentyll-1-(2-methylpropyl)-
1H-imidazo[4,5-c]lquinolin—-4—-amine
Thionyl chloride (1 mL; 13.8 mmol) was added

to a chilled (0-5°C) suspension of 4-amino-a-butyl-1-
(2-methylpropyl)~1H-imidazo[4,5~c]Jquinoline-2-methanol
(3 g; 9.2 mmol, Example 60) in methylene chloride (30
mL) . The resulting mixture was stirred for several
hours. Morpholine (8 mL; 90 mmol) was added and the
reaction mixture was heated at reflux until thin layer
chromatography indicated that the reaction was
complete. The reaction mixture was diluted with
additional methylene chloride, then water and ammonium
hydroxide were added. The organic layer was separated,
washed with water, dried over magnesium sulfate and
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stopped. Hydrogen was renmpved and the mxture was flushed with hydrogen to
regenerate the catalyst. Hy- drogenation was resumed. This procedure was
repeated until no nore hydrogen was absgybed. The catalyst was filtered
fromthe mxture and the filtrate was evapo- rated. The residue was

| | Zsigle t 4 an o e y m p.
267[ err] - 251@ er#‘-‘ﬁ"%%ﬁngﬁﬁ%‘i R i Ok vl TR B
Found: G, tial. sjlisa gel c hromatography ugxpgpgsnm;
N- Acet yl - 4-zmetakd - 48- thiehwlwesny | in Hhé nF iege] dolumn and 1-4%

: ol u 28: : 23“%‘@?22% Bty Tl Wi fagraly LR Bkt a0 o
aceti c anhy®f¢eRd (gojumn tneqmet mhpwhslsquethat desd.nnetderm&:chmte for 5

e The: soLrti o oaga Jined ?quﬁmfﬁ%??ﬁ? 263 58k LEh OE o
t cen r
Q(r)dl Imeb;sgaalrjl}'lbé)g oVﬁ q’é’ﬂ’f'r eflcuiateds: Cacf8ad 8imnih

di chl or onetéhadfe; Nhelﬁxal;aﬁ'bumhre Adrésed7 pviey swgpeni,uazsyl.fate and
evaporated to dryness. The residue was recrystallized fromethyl acetate to

yield fgre product m p. 214[¢rr]-218!en£E
a-Methyl-1-(2-methvlpropyl}-~1H-

midazo[4,5-c inoline~2-met
Using the general method of Example 45,
1-(2-methylpropyl)-1H~-imidazo[4,5-c]quinoline (20 g; 89
15 mmol) was reacted with acetaldehyde to provide the
desired product. The structure was confirmed by
nuclear magnetic resonance spectroscopy.

EXAMPLE 64
20 =(1-Methoxyvet =1-=(2-met (o) -
| 1H-imidazof4,5-c]quinoline .
Using the general method of Example 49,
a-methyl-1-(2-methylpropyl)~1H-imidazo[4,5-c]quinoline-
2-methanol (3 g; 11 mmol, Example 63) was reacted with
25 methyl iodide to provide 2.4 g of the desired product.
The structure was confirmed by nuclear magnetic
resonance spectroscopy.

EXAMPLE 65

30 ' .2=(1-Methoxyethyl)-1-(2-methylpropyl)-
1H-imidazo[4,5-c]quinoline SN Oxide

Using the general method of Example 50,
2-(1-Methoxyethyl)-1-(2~methylpropyl)-1H-
imidazo[4,5-c]quinoline (2.4 g; 8.5 mmol, Example 64)

35 was oxidized using peracetic acid to provide the
desired 5N oxide.
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C. Anal ysis: Calculated: C 65.6; H 6.8; N, 22.5. Found: C, 65.1; H,
6.6; N, 22.0. 23 .

EXAMPLE 16 a- Met hyl - 1-(2-met hyl propyl)-1H-i m dazo[ 4, 5- c] qui no-

| i ne- 2- net hanol 3- Ami no4- ( 2- net hyl pr &®&I-am no) quinoline (29.0 g; 0.135
nol ) and lactic acid (36 nL; 0.48 nol) were m xed and heated at 140 C. for
6 hr. The mixture was then dissol vEXAMPIE |88 e hydrochloric acid and

: - - f4l itbﬂﬁlﬁ}fture' The
| ]E{le?';gsewmég ﬁggcg%&;‘Wweﬁg ate the product
- as an oil. The oil.was
Using the general method of Example 51,
5 2-(l-methoxyethyl)-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]quinoline 5N oxide (2.4 g; 8 mmol, Example 65)
was aminated to provide 1 g of the desired product as a
crystalline solid, m.p. 185-189°C which analyzes for
one fourth of a mole of water. Analysis: Calculated:
10 ¢, 57.4; H, 7.5; N, 18.5; Found: C, 67.7; H, 7.4; N,
18.1.

EXAMPLE 67 ‘
=Methyl-1-(2-met =1H~ -
.15 4,5-c ino e-2-meth etate
Using the general method of Example 46, -
methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]~
quinoline-2-methanol (5.8g, 0.02 mol, Example 16) was
reacted with acetic anhydride to provide the desired
20 product.

EXAMPLE 68
=(l-Acetoxyet =l-(2-methylpropyl)-
1H-imidazo(4,5-c]quinoline 5N Oxide
25 Using the general method of Example 47 a-
methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]~
quinoline-2-methyl acetate, (6.3 g 0.02 mol, Example
67) was oxidized with peracetic acid to provide the
desired 5N oxide as a solid. The structure was
30 confirmed by nuclear magnetic resonance spectroscopy.

EXAMPLE 69
4-Amino-g-methyl-1-(2-methylpropyl)~-1H-
imjdazof4,5-clquinoline-2-methyl Acetate Hydrate

35 Using the general method of Example 51, 2-(1-
acetoxyethyl)~1-(2-methylpropyl)-1H-imidazo[4,5~
c]quinoline 5N oxide (4.1 g 2.5 mmol, Example 68) was
aminated to provide the desired product as a solid,

Wi??i‘iiﬂ?ﬂi i



tracted into ethyl acetate. The ethyl acetate solution was treated with

ng carbon and the solids were filtered fromthe m xture. The
filtrate was evapo- rated to dryness1xg&ueld a greenish oil which was pure
further reactions. A small sanple was tritu- rated with hexane

decol ori zi

enough for
to obtain
anal ysi s.
7.11; N, 1

i . 17 a-Met hy
" line-2-net

clquinolin

| i z {
RIS e it AT 8 Y,
5‘?%.3 PRoA8: of water. Analysgisy Cakculated 3C 65.3; %H,

l6 18 { 23Wpt gl propyundtHeiay g 4, $HE] gUBROSN, 16.9.

hyl Benzoate a- Met hyl - 1- ( 2- nethylpropyl) 1H i m dazo[ 4, 5-
e-2-nmet hanol (20.0 g; 0.074 nol, Exanple 16) was di ssol ved

H
EXANPLE

I n

di chl or®net hane (200 niL) and trletﬁxﬁﬂﬁhﬁrip(ll 4 nL; 0.082 nol) was added

to the sol
to the sti

ution. Bquozﬁ_ﬁghﬁbgggtﬁ&;§f@:stﬁE%Pf%bfoﬁggPadded dr op-
rred sol ution e 1 xt.ure was s af_room tenperature

-3 mld AN o 10 ne

hr. The sol uti on was washeg=nf e : 8di um bi car bonat

sol uti on,
gr eeni sh,

dried over Usdngsithe qdn‘eﬁai amtlwdpofaERdmpa.eyuel d 56. 6
b kz-Et%%ppﬁ%%%&ﬂﬂw-%l&gwQE fog;Lhe followi ng

N- oxi dati on s} but
10

1s

20

25

30

35

quinoline (2 g 8.4 mmol,) was reacted with 2-
chloroethyl methyl ether (0.76 mL, 10 mmol) to provide
the desired product. The structure was confirmed by
nuclear magnetic resonance spectroscopy.

EXAMPLE 71
=Methoxyet =1—-(2-met () -
1H-imidazo[4,5-c]quinoline SN Oxide
' Using the general method of Example 47, 2-(2-

methoxyethyl)-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]lquinoline (1 g, 3.5 mmol, Example 70) was
oxidized with peracetic acid to provide 0.75 g of the
desired SN oxide as a yellow solid. The structure was
confirmed by nuclear magnetic resonance spectroscopy.

EXAMPLE 72
2=(2-Methoxyeth =1-(2-methylpropyl) -
1H-imidazol[4,5~-c]guinolin-4-amine

Using the general method of Example 51, 2-(2-
methoxyethyl)~1-(2-methylpropyl)-1H-imidazo[4, 5~
clquinoline 5N oxide (0.75 g, Example 71) was aminated
to provide 0.4 g of the desired product as a solid,
m.p. 168-170°C. Analysis: Calculated: %C, 68.4; %H,
7.4; 3N, 18.8; Found: %C, 68.4; %H, 7.4; 3N, 18.6.
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sanple was purified by silica gel flash chromatography (ethyl acetate
eluent) for analysis and characterization. mp. 158[err]-163[err] C.

Anal ysis: Calculated: C, 74.0; H, 6.2;5¥, 11.3. Found: C, 73.7; H 6.2; N
11. 2. - 22 EXAMPLE

18 a- Met hyl - 1- (2- met hyl propyl ) - 1H- L [ 4,5- c] qui no-
| i ne-2-nmet hyl Benzoate 5N Oxi de éﬁ&ﬂ?ﬁﬁ 43
a- Met hyl - 1- (2- net hyd R rMet] ' T¥]

. (11.7 g; 0.031 nol, Ex- quinolin-2-vllpropan-2-one
| 2~-Methyl-1-(2~methylpropyl)-1H-imidazo(4,5-

5 clquinoline (1 g, 4.2 mmol) was dissolved in anhydrous
tetrahydrofuran (20 mL) then cooled to ~78°C. A portion
of lithium diisopropyl amide (2.8 mL, 4.2 mmol) was
added dropwise to the cooled solution. At 10 minutes
post addition, N-methoxy-N-methylacetamide (0.45 g, 4.4

10 mmol), prepared according to the method of T. A. Oster
and T. M. Harris, Tetrahedron Letters, 24, 1851 (1983)
was added. After 15 minutes the reaction was quenched
with water and the resulting precipitate was collected
and dried to provide the desired product as a solid.

15 The structure was confirmed by nuclear magnetic
resonance spectroscopy.

ciet hyl benzoate

EXAMPLE 74
=Met =1=-(2-met (o) -
—imidazol4,5- noline-2-ethano
20 1-{1-(2~-Methylpropyl)-1H-imidazo[4,5~

clquinolin-2-yl]propan-2-one (8 g, 28.4 mmol, Example .
73) was suspended in ethanol (400 mL). Sodium
-borohydride (1.64 g, 43.3 mmol) was added and the
reaction mixture was stirred at room temperature for

25 about 2 hours. Methancl (about 20 mL) was added and
stirring was continued over night. Water was added then
the solvents were removed under vacuum. The residue was
partitioned between methylene chloride and water. The
methylene chloride layer was separated, dried over

30 magnesium sulfate then concentrated under vacuum to
give the desired product. The structure was confirmed
by nuclear magnetic resonance spectroscopy.

EXAMPLE 75
35 2—(2-Metho (s) =1-(2-methylpro -
1H-imidazof4,5-clquinoline
a-Methyl-1~(2~-methylpropyl)-1H-imidazo[4,5-
clquinoline-2-ethanol (6.5 g, 23 mmol, Example 74) was
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anple 17) was added to ethanol and 32% peracetic acid (11.1 nL; 0.0092 nol)
was added to the solution. The m xture was heated at 65[err] C for 5 hr.
The solution was then evaporated to dryness. The residue was treated with
aqueous sodi um bi carbonate sol uti on.-Th@ product was extracted into ethyl
acetate,--dried over nagnesiumsul fate, and evaporated to yield an oily

resi due coﬁﬁ§5ﬂ1WQQ;kﬂtﬁaﬁedhmeﬁhxlfpﬁgammﬂﬁ|@ﬂ° mi) thenecppdadct was

2 ol o1 - 8 ethel rs("?”ﬂ%’?rﬁ‘f"“de (0;8 9, 25 mmdY)VFa% 19
- Ol or o el Il 2 el I PEOPULYy Ik aaded and the resulting

[ err] - Met hmixtufe mESwsmiqu)aﬁl—DPm ferofphdut i chouw! i nsethyidt hyl

benzoate 5 e

di chl or%m?ﬁgﬁgg(# ‘&' I(:)% gﬁﬁofgus ogxxggﬂe?r ?ﬁqd\@?%aﬁggd#’gagB nol ) was
added to t RAXIYEQR WAS ﬁ?&??%@c@?oﬁ°ﬁlfPEr@h&Eﬁs& ouxy ard; EBANt enper at ure
for 2[err] anuow’élae o0 lwdhif Nt @cBobrabemnpletd taitte ; 'Phé epeédtEivAswabxed with

extract s wAPERGHA WARE i ori the PRt O el Y ) G vnase A
yield of 7acegates. Fhe drganiaclayer UBBmSGaanﬁtedgersbedol|d whi ch was
10 several times with water, dried over magnesium sulfate
then concentrated under vacuum. The resulting residue
was purified by silica gel chromatography using 2-5%
methanol in methylene chloride to give about 3 g of the
desired product. The structure was confirmed by nuclear
15 magnetic resonance spectroscopy.

EXAMPLE 76
- ({2-Metho O -1-(2-meth -
H~-imidazof4 5~ inoline SN e

20 . Using the general method of Example 47, 2-(2-
" methoxypropyl)-1-(2-methylpropyl)-1H-imidazo[4,5- ‘
clquinoline (3 g, 10 mmol, Example 75) was oxidized
with peracetic acid to provide 2.1 g of the desired SN
oxide as a solid, m.p. 125-130°C. The structure was
25 confirmed by nuclear magnetic resonance spectroscopy.

EXAMPLE 77
2-(2-Metho o —1-(2-methylpropyl) -
1H-imidazof4,5-clguinolin—-4~amine

30 Using the general method of Example 51, 2-(2- ..
methoxypropyl)-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]quinoline SN oxide (2 g, 6.4 mmol, Example 76)
was aminated to provide 1.3 g of the desired product as
a solid, m.p. 139-141°C. Analysis: Calculated: %C,

35 69.2; %¥H, 7.7; %N, 17.9; Found: %C, 69.1; %H, 7.8; %N,
17.8.
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used as such for the next reaction.
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EXAMPLE 78
—-Methyl-1-~-{2-methylpro -1H-
imidazof4,5-clgquinoline-2-ethyl Acetate
Using the general method of Example 46, a-
methyl-1l-(2-methylpropyl)-1H-imidazo[4,5-c]~
quinoline-2-ethanol (9.4 g, 33 mmol, Example 74) was
reacted with acetic anhydride to provide the desired
product. The structure was confirmed by nuclear _
magnetic resonance spectroscopy.

EXAMPLE 79

=(2-Aceto ropyl)-=1-(2-met o -

AH-imidazo[4,5-clquinoline 5N Oxide

Using the general method of Example 47, a-
methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]~
quinoline-2-ethyl acetate (10.7 g, 33 mmol, Example 78)
was oxidized with peracetic acid to provide the desired
5N oxide. The structure was confirmed by nuclear
magnetic resonance spectroscopy.

EXAMPLE 80
4-Amino-a-met =1-(2-methylpro -
1H-imidazo[4,5-c]gquinoline-2-ethyl Acetate

Using the general method of Example 51, 2-(2-
acetoxypropyl)-1-(2-methylpropyl)-1H-imidazo-
(4,5~-c]lquinoline 5N oxide (10.5 g, 30 mmol, Example 79)
was aminated to provide the desired product. The
structure was confirmed by nuclear magnetic resonance
spectroscopy.

EXAMPLE 81
4-Amino-g-methyl-1-(2-methylpropyl)-
1H-imidazo(4,5-clguinoline-2-ethanol
Using the general method of Example 60, 4-

amino-a-methyl-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]quinoline-2-ethyl acetate (10.2 g, 30 mmol,
Example 80) was hydrolyzed to provide 2 g of the
desired product as a solid, m.p. 196-197.5°C. Analysis:

This Sheet Has Been Rep

T



EXANPLE 20 4- Anlno [err] met hyl - 1- (2- et hyl propyl ) - 1Hi m dazol[ 4, 5-

c] qui nol i ne- 2- net hanol 4-Chl oro-[err]-nethyl-1-(2-nethyl propyl)-1H

i m dazo[ 4, 5-c] qui nol i ne-2-net hyl benzoate (3.7 g; 0.009 nol, Exanple 19)
was added to 15% net hanoli ¢ ammo- nias@56- nl). The m xture was heated in a
Parr bonb at 165[err] C. for 6 hr. The resulting reaction m xture was
evapor at e€adii kateed esi Qe GBs4s| dH,i §d 4,0 ¥NuebBs8 s oloundbi 8&,bonate. The
product wgg gt reaet efl 0t gndi g8l gronet hane, and the extracts were washed
wi th aqueous Jodi um bi chr bohaie "and dri ed over nmagnesi um sul fate. The
organi c extracts were evaporated to dry- ness to yield an oily solid. The
solid was purified by silica gel Eﬂhuwmﬂﬂ&ZNmuography to yield two prod-
ucts, 4 he intended d BLp MEL The i nt ended
produc (Rl err]=0-3¢ | TC
recrystallized from et hanol t o3gndtyoguimaling p. 190[err] 195[err] C.

Anal ysi s: Cal cul at edgs{ng6¥né; ane%al methdd ‘of FRxasple 447 9~ H 7.1, N
19.7. Thed%f&%&“%rﬁ&&rderlxg %oqulnollne {18 g, 80 mmol,) was
chlorinated using thionyl chloride. After the

10 chlorination was complete, as indicated by thin layer
chromatography, the reaction mixture was allowed to
cool to room temperature. Triethylamine (28 mL, 200
mmol) and 2-amino-2-methyl-2-propanol (10.3 g, 96 mmol)
were added and the reaction mixture was heated at

15 reflux for about 1 hour. The reaction mixture was
cooled in an ice bath and the resulting precipitate was
collected and dried to provide the desired product as a
solid. The structure was confirmed by nuclear magnetic
resonance spectroscopy.

20
EXAMPLE 83 _ .
7-Chloro-c,a-dimethyl-2-ethoxymethyl-
1H-imidazo(4,5~-c]lguinoline~i-ethanol
Using the general method of Example 42, 7-
25 chloro-4-(2-hydroxy~2-methylpropylamino)-3-
nitroquinoline (18.5 g, 63 mmol, Example 82) was
reduced and the resulting diamine reacted with
ethoxyacetic acid to prov1de the desired product as a
thick, green oil.

30
EXAMPLE 84
I-Chloro-2-etho ethyl-i-(2-hydroxy-2-net (o] -
‘ —imidazof4,5~c inoline Oxide

Using the general method of Example 47, 7-
35 chloro-a,a~dimethyl~-2-ethoxymethyl-1H~-imidazo~
[4,5-c]quinoline-1-ethanol (20.9 g, 63 mmol, Example
83) was oxidized with peracetic acid to provide 14 8 g
of the desired oxide as a solid.
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was recrystalllzed fron1ethy| acetate to give a solid, mp
l45[err]-149[err] C. Analysis: Calculated: C 68.4; H 7.4; N, 18.8. Found:
1

C, 68.3; H 7.4, N 18.7. EXAMPLE 2
[err]-Dimethyl-1-(2-nethyl propyl)-1H igd dazo[ 4, 5-
c] qui nol i ne- 2- met hanol 3- Ami no- 4-( 2- nethylpropyl am no) quinoline (28.7

g; 0.133 nol) and 2-hydroxyi sobut d?g27 g; 0.267 nol) were m xed
and the m xture vas heap;d a{ 160?%rr| 5 hrs va ter was added to the

dark m xture and : : '3' oA e w+h ether to

yield 8.6 g of an Olwmﬂ_ﬂthure was

purified by silica gﬁg régﬁgggfgﬁgfh é? £f the
anDu Pize

i nt ended product. A sna WasS recr f/ acetate for
anal y- 5si schhgrenarethexymathonl -t bz-lmé{exr]-zrusml]pr@py Iy si s:
Cal cul at edimfdazd{d, SHc)jqbindiind $v oritad: (£4.8lgY; 43 mhok, N, 14.6.
Example 84) was aminated to provide 8.6 g of the
desired product as a solid, m.p. 238-240°C. Analysis:
Calculated: %C, 58.5; %H, 6.1; %N, 16.1; Found: %C,
10 58.4; %H, 6.0; %N, 16.0.

EXAMPLE 86
a-Dime ~2-hydro e -1H~-
midazof4,5-c]quinoline-1~ethanol
15 Using the general method of Example 24, 3-
amino-4-(2-hydroxy-2-methylpropylamino)quinoline (45 g,
0.19 mol) was reacted with glycolic acid to provide
35.7 g of the desired product as a tan solid. The
structure was confirmed by nuclear magnetic resonance
20 spectroscopy.

EXAMPLE 87 '
1-(2-Hydroxy-2-meth o -
1H-imidazo[4,5~-clguinoline-2-methyl Acetate
25 Using the general method of Example 2, «,c-
dimethyl-2-hydroxymethyl-1H-imidazo{4,5-c]Jquinoline~1-~
ethanol (35.0 g, 0.13 mol, Example 86) was reacted with
acetyl chloride to provide 32.3 g of a tan solid.
_ Nuclear magnetic resonance spectroscopy showed that the
30 tan solid contained the desired product plus about 10
percent of the diester. The material was used without
additional purification.

EXAMPLE 88
35 2-Acetoxymethyl-1-{2-hvdroxy-2-methylpropyl)-
H-imidazo[{4,5-C in e 5N Oxid

Using the general method of Example 47, 1-(2-
hydroxy~2-methy1propy1)-1H—1m1dazo[4 5-c]qu1n011ne-2-
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26 EXAMPLE 22

4-Chl oro-[err]-di nethyl-1-(2-nethyl propyl)-1H

i m dazo[ 4, 5-c] qui nol i ne- 2- et hanol

a, a- D met hyl - 1- (2- net hyl propyl ) - 1H- i+ sl@ze[ 4, 5- c] qui nol i ne-2-met hanol (3.0
g; 0.0106 nol, Exanple 21) was dissolved in ethanol (30 nL) and 32%
peraceti c metHyl3aletate). (B]i)&;notzkampseaddedwa'&@xﬁmiw& whthheat ed at

65[err] C PQc‘eltfi OE(}Iumt%Uéle d€°1528° torf”‘tc‘i‘ix fgg! due was

slurried iR aqueous s ar - e sdal uti on. | y product was
extracted into ethyl acetate. The extracts were drled over magnesi um

sul fate and evaporated to dryness. Eﬁgupghdsgf 2.8 g of N oxide as a yell ow
solid was obtained. , The |nterHEo W dded di chl or onet hane
and 1.Y eq of phosp*-**“W S ACAALILS L 2 S S 1ot Fergor ously stirred
m xture. The m x fribdazof4; Se ; : eght and then

concentrated. The reg Ci‘@ 79 portion of the crude 5N oxide

prepared in Example 88 was suspended in methylene '
chloride (1200 mL). Phosphorous oxychloride (3.5 mL)

10 was added to the suspension with vigorous stirring over
a period of about 5 minutes. After about 1.5 hours, the
reaction mixture was filtered to remove 7.9 g of a
solid. The methylene chloride filtrate was .combined
with phosphorous oxychloride (1.2 mlL) and stirred at

15 room temperature for about 20 hours. Saturated sodium
bicarbonate solution (250 mlL) was added with stirring
to the reaction mixture. The layers were separated. The
aqueous layer was extracted with methylene chloride.
The methylene chloride layers were combined, dried over

20 magnesium sulfate and concentrated under vacuum to
provide 10.2 g the desired product as a tan solid. The .
structure was confirmed by nuclear magnetic resonance
spectroscopy.

Eakeq

25 EXAMPLE 90
ino-c,e~dimethyl-2-hydro ethyl-
1H-imidazo[4,.5~-clquinoline-1-ethanol
Using the general method of Example 9, 4-
chloro-1i~(2-hydroxy-2-methylpropyl)-1H-imidazo-

30 [4,5-c]quinoline~-2-methyl acetate (8.3 g, 24 mmol,
Example 89) was aminated to provide 2.3 g of the
desired product as a solid, m.p. 264-271°C. Analysis:
Calculated: %C, 62.9; %H, 6.3; %N, 19.6; Found: 3%C,
62.9; %H, 6.3; SN, 19.3.

35
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was slurried in aqueous sodi um bi carbonate and ex- tracted into ethyl
acetate. The product was purified by silica gel flash chromatography (10%
ethyl acetate in dichloronethane). A snmall amount was recrystallized from
ethyl acetate to give a solid, mp. 265[sr4-210[err] C Anal ysis: C,
64.2; H 6.3; N 13.2.: Found: C, 64.2; H 6.3; N 13.1.

EXAMPLE 23 4- Am no-[err] - d|nethylEXAMEﬁBﬂQWﬂpropyl) 1H

i m dazo[ 4, 5-c] qui nol i ne- 2o 0}
~ 4-Chloro-[err]-di.nethyl -1-T2Z
" indazo-[4, 5-c] qui nol i ne-2- 3% nated in a Parr bonb

at|150[err] C. using 15@?ﬂ§hb&ﬂ01 2?y1ﬁ§ﬁh¥n?€?ﬁbEQQﬂﬁ§%% nu@LrL:ﬁt?y
?Lelg?oguct magﬁp%gﬂng% g?%?P%?e Jﬁﬂgﬁggrﬁ§¥a%% fﬁt@?ﬁé Biglve a
solid, mp. 48 /n9}) and[gea}:ec. at 220G ifkor C@lb@ulta3ehoufs.68‘hq H 7.4
N, 18.8. Foyshctionmixtire/wis Mooled to room temperature,

diluted with water and then made basic with ammonium

hydroxide. The resulting precipitate was collected to

10 provide 5.3 g of the desired product as a solid. The
structure was confirmed by nuclear magnetic resonance

spectroscopy.
. EXAMPLE 92
15 - - o et =l1-phe e -
1H-imidazo -c inoline 5N ©

Using the general method of Example 47, 2-
ethoxymethyl-l-phenylmethyl-ln-imidazo[4,5-c]—
quinoline (4.5 g, 14 mmol, Example 91) was oxidized

20 with peracetic acid to provide 3.2 g of the desired SN

oxide as a solid. ' ’
. EXAMPLE: 93
-Etho et =-l-phenvlmet
25 1H-imidazo(4,5-c]quinolin-4-amine

Using the general method of Example 51, 2-
ethoxymethyl-l1-phenylmethyl-1H-imidazo[4,5-c]-
' quinoline 5N oxide (3.2 g, 9.6 mmol, Example 92) was
aminated to provide 1.1 g of the desired product as a
30 solid, m.p. 204-205°C. Analysis: Calculated: $C, 72.3;
%H, 6.1; 3N, 16.9; Found: %C, 72.1; $H, 5.7; $N, 16.6.

EXAMPLE 94
. a=-Dime ~2-met -
35_ H-imidazo 5—-¢c noline—-i-ethano

3-Amino-4-(2-hydroxy-2-
methylpropylamino)quinoline (7.5 g, 32 mmol) was
combined with methoxyacetic acid (7.5 mL, 97 mmol) and
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27 EXAMPLE 24

1- Phenyl net hyl - 1H i m dazol[ 4, 5- c] qui nol i ne- 2- nmet hanol
. 3-am no- 4- (benzyl am no) quinoline (9.5 g; 0.038 nol) and glycolic acid
(6.8 g; 0.089 nmol) were mxed and the mxture was heated at 150[err] C
for about 4 hr. The dark nixture was then dissolved in dilute hydrochloric

idwith h U f
the i xt ur eeaﬁhﬁ%ﬁ BY aHOUy 0 gh & FOEPabBLE SORBRES" I reauilag fom
made basi c wi spidnwesiduer s dirselvedcinpethyd asetatsiuiso Anlsbcond

less pure, smzhle e 1\/\@%&3@ el G Poht Gasoekraditdd ldwiie withagiag it
sesl o th smiod DU S o TS SLL MR LA i T o ate
S magnesium sulfate, treated with activated charcoal and
then coﬁcentrated to a volumeé of about 50 mL. Hexane
was added to the ethyl acetate and the resulting
precipitate was collected and dried to provide 0.9'g of
the desired product as a crystalline solid, m.p. 145~
10 148°C. Analysis: Calculated: %C, 67.3; %H, 6.7; %N,
14.7; Found: %C, 67.2; %H, 6.6; %N, 1l4.6.

l

EXAMPLE 95
. =(2-Hydroxy-2-me ro =2-me e =
15 H-imidazo[4,.5-c inoline Oxide
Using the general method of Example 47, «,a-
dimethyl-2-methoxymethyl-1H-imidazo[4,5~c]~
quinoline-l~ethanol (6.6 g, 23 mmol, Example 94) was
oxidized with peractetic acid to provide 5.7 g of the
20 desired SN oxide. A small sample was recrystallized
from ethyl acetate to pfovide an analytical sample,
m.p. 175-197°C. Analysié: Calculated: %C, 63.8; %H,
6.4; %N, 14.0; Found: %C, 63.8; %H, 6.4; %N, 13.8.

25 EXAMPLE 96
4=-Amino-o,.oc-dimethvl~-2-metho ethyl-
1H-imidazo[4,5-c inoline-l-ethanol

Using the general method of Example 51; 1-(2~
hydroxy-2-methylpropyl)-2-methoxymethyl-1H-imidazo[4,5~
30 clquinoline 5N oxide (4.7 g, 16 mmol, Example 95) was
aminated to provide 2.4 g of the desired product as a
solid, m.p. 204-207°C. Analysis: Calculated: %C, 64.0;
$H, 6.7; 3N, 18.6; Found: %C, 64.1; %H, 6.8; 3N, 18.6.

35
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-
——prodict was recrystalllzed from nmethanol to give a pure sanple mp
21[err]-213[err] C. Anal ysis: Calculated: C 74.7; H 5.2; N, 14.5.
Found: C, 74.4; H, 5.1; N, 14.4. EXAMPLE 25
1- Phenyl met hyl - 1H-i m dazo[ 4, 5- ¢] qui nol i Degg- DEt hyl
Acet at e l-PhenyInethyl-lH—inidazo[4,5-e?qU|noI|ne 2- methanol (7.5 g;
0.026 nol, Exanple 24) was added to dgexpr.gngyhane (70 nl). Acetic
anhydride (5.7 nL) and pyridine yer & added o.,the m xture. The
m xture was refluxed for abcu""*‘1‘~ ek then filtered from
the m xture. The filtratl@ias ) janodas filtered,
slurried consecu- tively @Qﬂe olgiyd then
filtered fromthe m xture ad%qgﬁée £§}2?52%6§ab% 1%'3 drggﬁct The
solid was $ec@»}némwz(e?d-w@ﬁ%r%mthywsopﬂe rlp])
Analysis: C @ ©.20 o) was Pedcté@unithCetRdxacktic hcil (m B3

g, 0.6 mol) to provide 53.6 g of crude product as a
greyish solid. A small amount was recrystallized from
toluene to provide. 3.6 g of a colorless solid, m.p.

10 117-120°C. Analysis: Calculated: %C 68.2; %H, 7.1l; 3N,
14.0; Found: %C, 68.5; %H, 7.1; %N, 14.0.

EXAMPLE 98

=Ethoxyme -l=(2~ -2 opyl) -
15 - 1H-~imidazo - e 5N O

Using the general method of Example 47, o,a-
dimethyl-2~ethoxymethyl~1H~-imidazo[4,5-c]quinoline-i-~
ethanol (59.9 g, 0.2 mol, Example 97) was oxidized with
peracetic acid to provide 59.9 g of crude 5N oxide as a

20 solid.
‘EXAMPLE 99
4~ o-g,q- -2-et -
idazo -C inoline—-li-et
25 Using the general method of Example 51, 2~

ethoxymethyl-1~(2~-hydroxy-2-methylpropyl)-1H-
imidazo(4,5~c]quinoline 5N oxide (30.0 g, 0.095 mol,
Exanple 98) was aminated to provide 25.7 g of crude
product as an off white solid. A portion (20.3 g) of
30 the crude product was suspended in methanol (125 mlL)
and methylene chloride (60 mL) was added to the
suspension. The resulting solution was treated with
charcoal then filtered. The filtrate was evaporated
under heat to remove the methylene chloride and reduce
35 the total velume to about 110 mL. The solution was then
allowed to cool to room temperature. The resulting
precipitate was collected, rinsed with methanol and
dried to provide 12.1 g of the desired product as a
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28 EXAMPLE 26
1- Phenyl net hyl - 1Hi m dazol[ 4, 5- c] qui nol i ne- 2- net hyl Acet at e
5N Oxi de 1- Phenyl met hyl - 1Hi m dazo[ 4, 5-c] qui nol i ne-2- nethyl acetate (6.7
g; 0.019 nol, Exanple 25) and 32@6peracet|c acid (4.6 nL; 0.0214 nol) were
added to a mxture of ethyl acetate (I2%%1) and ethanol (250 nL). The
m xture was refl uxed for The s I Qn was ed to,dr ness and
the residue ’v'%£ ﬁ??l EHyﬁntPﬁléﬁ\?e&?g‘&dﬂnﬁbﬂCi&bﬂ%gé SBRALYSAS The

solid was fiCabrcelatedm &5 6i5x0yr &H Wi¥sHgd ¥ t HL7wa8 prFound: d¥Ced to yiel d

7.2 g of crug Cty & oroduct was recrystallized from ethyl
acet at e. @ g[g#f] 2§é[erf]% Anal ysis: Calculated: C, 69.2; H 4.9;
N, 12.1. Found C, 69.1; H 4.9; N 12.0.
5 EXAMPLE 100
- oro-o,a- thyl-2-e e 1~

- - o -
3-Amino-2~chloro-4~(2-hydroxy~2-

methylpropylamino)quinoline (2.0g, 7.5 mmol) was

10 combined with acetonitrile (80 mL). Ethoxyacetyl
chloride (0.92g, 7.5 mmol) was added to the reaction
mixture. After about 5 minutes a yellow precipitate
formed. p-Toluenesulfonic acid (0.1 g) was added and
the reaction mixture was heated to reflux. Refluxing

15 was continued for about 120 hours at which time the
reaction mixture was homogeneous. The reaction mixture
was cooled and the acetonitrile was removed under
vacuum. The resulting residue was dissolved in
methylene chloride and washed with dilute ammonium

20 hydroxide. The agueous phase was extracted with
methylene chloride (3 x 25 mL).- The organic phases
were combined, dried over magnesium sulfate and then
concentrated to provide 2.6 g of crude product as a
dark yellow solid. The crude producﬁlwas recrystallized

25 from t-butylmethyl ether to provide 1.8 g of a solid.
The structure was confirmed by nuclear magnetic
resonance spectroscopy. ’

EXAMPLE 101
30 - o= - =2—etho -
~imidaz - o} =l-etha
' 4-Chloro-a,a-dimethyl-2-ethoxymethyl-1H-
imidazo[4,5-c]quinoline~i-ethanol (1.0 g, 3 mmol,
Example 100) and 7% methanolic ammonia (30 mL) were
35 placed in a steel pressure vessel at about 150-160°C
for 6 hours. The vessel was cooled to below room
temperature and the reaction solution removed and
treated with methanolic potassium hydroxide. The
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EXAMPLE 27 4- Am no-| - phenyl net hyl - 1H-i m dazo[ 4, 5- c] qui nol i ne-

2- et hanol 1- Phenyl net hyl - 1H-i m dazo[ 4, 5- c] qui nol i ne-2- nethyl acetate
5N oxide (5.6 g; 0.0162 nol, Exanple 26) was suspended in a m xture of

di chl oronet hane (150 ni) and amoni um hy oxide (55 nlL). The m xture was
cooled to O-5[err] C. A solution of p-to enesulfonyl chloride (3.4g;

0.0178 nol) igy lw\t,\ﬁ.rb}rprﬂ?t{@é’&? é@a}ﬁlﬁ}: gdgei W% L he vi gorously

stirred mxtur e mmal ntal ni era ure at err] err] C. Wen
the additi onSiddt&dWikh waker; x%?er IiPG\AEé'eFé- ateyiWashom

t enper at ure @aemacg.‘(dd Theashédm@iﬁﬁew&ﬁéf and drdedetep prajvidd rom tde

mxiune 2 i oIS HLAGLeCd gThbbaT 58 50, RS Hithd to be
the acet e secaystaklirrd fronustnixhurecofaethids agerate @mdd i xt ure of
nmet hanol (30@hethnamsld ¢b Ghteviaet Ha8616208sBl s011@g N xture was made basic

w th 25% net hanol i ¢ sodi um net hoxi de. After about [err] hr the product
began to precipitate fromsolution. The solid was filtered fromthe

m xture, EXAMPLE 102
=Metho =1 e -
10 iH-imidazo(4,5-clauinoline

Using the general method .of Example 91, 3-
amino-4-(phenylmethylamino)guinoline (4.0 g, 16 mmol)
was reacted with methoxyacetic acid (3.7 mlL) to provide
4.4 g of the desired product as a solid. The structure

. 15 was confirmed by nuclear magnetic resonance
spectroscopy.

EXAMPLE 103
-Met e =1~ e -
20 : =imida - oline 5 de
Using the general method of Example 47, 2-

methoxymethyl~1-phenylmethyl-1H-imidazo[4,5~c]~

quinoline (4.4 g, 14.5 mmol, Example 102) was oxidized

with peracetic acid to provide 3 g of the desired 5N
25 oxide as a solid. '

EXAMPLE 104
~Metho ~1-phe e -
* 1H-imidazol4,5-clquinolin-4~-amine
30 Using the general method of Example 51, 2-
methoxymethyl-l-phenylmethyl~1H-imidazo[4,5-c]~
quinoline SN oxide (3 g, 9 mmol, Example 103) was
aminated to provide 2.0 g of the desired product as a
solid, m.p. 202-204°C. Analysis: Calculated: %C, 71.7;
35 %H, 5.7; %N, 17.6; Found: %C, 71.4; %H, 5.7; 3%IN, 17.4.
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washed sequentially with water and nethanol, and dried to yield 3.1 g
(64.69% . A sanple was recrystal- |lized from net hanol /di chl oronet hane. mp
> 300[err] C Anal ysis: Calculated C, 71.0; H, 5.3; N, 18.4. Found: C
71.1, H 5.0; N, 18.1. - 62 = 29

EXAMPLE 28 2- Chl or onet hyl - 1- phenyl rret%yl 1H i m dazo[ 4, 5-

c] qui nol i n-4-ami nWﬂVfﬁﬂtoﬁtﬁvrm AND INTERFERON INDUCTION
4- Am no- 1- phenyl et hyl - 1H—|n1dazol¥ UIE£#§ I ne-2-met hanol (2.0 g;
i

0. 0066 mol, Exanple 27) was adde ons to thionyl chloride (10
m). After stirring at Thendestmmethods descf8ibednbelowpdemonstirated

crystallizegyly QRi90ey | ¥ d&fpdunds 6 Efle invention to reduce the

5 number and severity of lesions developed by guinea pigs
infected with Type II Herpes simplex virus and to
induce the biosynthesis of interferon in guinea pigs.

Female Hartley guinea pigs weighing 200 to

250 g are anesthetized with methoxyflurane (available

10 under the tradename METAFANE™ from Pitman-Moore, Inc.,
Washington Crossing, NJ), after which the vaginal area
is swabbed with a dry cotton swab. The guinea pigs are
then infected intravaginally with a cotton swab A
saturated with Herpes simplex virus Type II strain-333

15 (1 X 10° plague forming units/mL). Guinea pigs are
assigned to groups of 7 animals; one group for each
treatment and one to serve as a control (vehicle
treated); The compounds of the invention are
formulated in water containing 5% Tween 80 (a

20 polyoxyethylene sorbitan monooleate available from
Aldrich Chemical Company, Inc., Milwaukee, WI). The
guinea pigs are treated o6rally once daily for four
consecutive days starting 24 hours after infection.

25 tiv ctivit
Antiviral actlvity is evaluated by comparing

lesion development in compound-treated versus vehicle-
treated guinea pigs. External lesions are scored 4, 7,
8 and 9 days after infection using the following scale:

30 0 - no lesion, 1 - redness and swelling, 2 - a few
small vesicles, 3 - several large vesicles, 4 - large
ulcers with necrosis and 5 ~ paralysis. The maximum
lesionh score of each guinea pig is used to calculate
the percentage lesion inhibition. The percentage

35 lesion inhibition is calculated as follows:

sion sc £ ent gro 100
100-{Z maximum lesion scores of control group
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I

“diTuted with dry ether (75 nL). The solid was filtered fromthe m xture,
washed with ether, and thoroughly dried. The product was used as such

wi t hout further characterization or purification.

EXAVMPLE 29 2- Mor phol i nonet hyl - 1- phenyl met hyl - 1H-i m dazo[ 4, 5-

c] qui nol i n-4-am ne 2- Chl or onet hyl - 1=p6@nyl met hyl - 1H-i m dazol 4, 5-

c] qui nol i n-4-am ne hydrochlorlde (Exanple 28, pre- pared from2.0 g of the
al cohol ) wastERER] AGLLONNne (5.0 nL) and the m xture was refl uxed

for 4 hr. The mxture VWeﬁb?ﬂfGQﬁ' Rouis aftert aeeririitimlrdbsdeosol i d was

bi car bonat ¢ SRR GRS e Besh aimiRTsTelea, Wibdd £ ke ua%' yield
of 2.0 g of annhnxgu$naawnige fopndeagh Sreatment Broun R ¢A¥ALaGct was

renySta'S'&ﬁﬁuﬁ BFe '&E haeehbH EthEQEEanbg%ﬁétﬁﬁda amidhls. BIGAS S:
Cal cul at ed: N, 18.6.

EXAMPLE 30 i@/ﬁﬂ%é%ﬂ%r%}}@?ﬁél R ﬁSrng]PHf 70%%4}3}'&2 e.

1H i m dazo[ Aftext Aowospeed 2centbiffagatdion, serum is collected and
stored at -70°C until analysis. )
Interferon levels in the guinea pig serum are
10 determined in a standard microtiter assay using
transformed guinea pig cells (ATCC CRL 1405). The
interferon assay is done in 96 well microtiter plates.
Confluent monolayers of transformed guinea pig cells
are treated with dilutions of guinea pig serum made
15 with medium 199 (GIBCO, Grand Island, NY). The cell
and serum dilutions are incubated at 37°C overnight.
The following day, the medium and serum are removed and
about 10 plague forming units of Mengovirus are added
to each well., Controls consist of wells that receive
20 no guinea pig serum (virus positive control) and wells
that receive no virus (virus negative control). Cells
and virus are incubated for 2 to 3 days at 37°C before
quantifying for viral cytopathic effect. The viral
cytopathic effect is quantified by staining with 0.05%
25 crystal violet followed by spectrophotometric
absorbance measurements. The titer of interferon in
serum is expressed as units/mI, and is the reciprocal of
the highest dilution that protects éells from virus.
Results are shown in the table below.

30
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an1hydrate 2- Chl or onet hyl - 1- phenyl net hyl - 1H-i m dazo|[ 4, 5-

c] qui nol i n-4-am ne hydrochl oride (Exanple 28, pre- pared from1.4 g of the
al cohol) was added to N- nethyl et hanol am ne (20 nL). The m xture was heated
in an oil bath for 3 hr at about 130 C. _The solution was diluted with water
and the mxture extracted with di- ethyl‘éfher (7 X 200 nL). The conbi ned
extracts were washed sat ) and evapor at ed
to dryness to yi el Oty Pt S o) ystallized
from met hanol / di - chl oronet hane. dppSuidea Pigsios[err] C. Anal ysis:

Cal cul ated: €Eomp8uhda B 6péseN. 18.9. gFpeedonC, 68. 4, RéfebehceN 18.7.

rSe)y

30 -Example _ ma/kg Inhibition Units/nL

> 9 2 37% 266
10 0.5 29% not run
11 1 100% >12,800
11 0.5 100% >12,800

10 11 0.1 50% not run
12 2 - 100% >12,800
12 0.5 82% _ >12,800
13 2 67% . not run
20 2 100% not run

15
These results show that the tested compounds of the
invention inhibit Herpes simplex virus type II lesions
in guinea pigs. Those compounds tested were also shown
to induce interferon biosyntheseis in guinea pigs.

20

INTERFERON-c¢ INDUCTION IN HUMAN CELLS

The test methods described below demonstrate .
the ability of compounds of the invention to induce the
biosynthesis of interferon-a in human cells.

25 : An in vitro human blood cell system was used
to assess interferon-a induction by compounds of the
invention. Activity is based on the measurement of
‘interferon secreted into cﬂlture medium. Interferon is
measured by bioassay. T

30 ,

o epa io Cu e
Whole blood is collected by venipuncture into
EDTA vacutainer tubes. Peripheral blood mononuclear
cells (PBM) are prepared by LeucoPREP™ Brand Cell

35 Separation Tubes (available from Becton Dickinson) and
cultured in RPMI 1640 medium (available from GIBCO,
Grand Island, NY) containing 25 mM HEPES
4-(2-hydroxyethylpiperazine~N'~2-ethanesulfonic acid
and L-glutamine (1% penicillin-streptomycin solution
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EXANPLE 31 2 thhylthlonethyl 1- phenyl met hyl - 1H-i m dazo[ 4, 5-

c] qui nol i n-4-am ne 2- Chl or onet hyl - 1- phenyl net hyl - 1H-i m dazo| 4, 5-

c] qui nol i n4-am ne hydrochl oride (Exanpl e 28, pre- pared from 211 g of the
al cohol) was added to a solu- tion of nmethanethiol (1.33 g; 0.028 nol) and
sodi um net hoxide (1.5 g; 0.028 nol) im @8t kranol. The solid dissolved upon

addition and a_ _creamcolored solid pre- cipitated during addition., After
stirring at 39R8R}L ‘:’rr%ﬂ‘ 19% putpdrgous. Sarum Addede rﬁtﬁtﬁmamgeaw ut ed

with water. Wirsle bhloodadifiutear ad 10r bt REMIX {1640 medben vvith wat er, and

dried. A | S fied by
s” ?ca ge;:r wi&{#%né?gzgtﬁ & %ﬁéﬁng;%o d@e%@#)?ﬂfﬁet a Ll’jent) and
recrystalli Mq#%@mﬁﬁﬁBFPBY6 t@%ﬁ@&@c’?@aﬁ?é@koré@osol id,
mp. 217[ er rdk Steiohs Cof adnaked whold Bladdbr (of GBRM, ii méd4umN, 16. 8.

Found: G 67,0 dha8a3to™ve'Gel1l (flat pottom) MicrSTELEMTIY tissue

culture plates.

-

Compo epara

10 The compounds are solubilized in water,
ethanol, or dimethyl sulfoxide then diluted with
distilled water, 0.01N sodium hydroxide or 0.01N
hydrochloric acid. (The choice of solvent will depend
on the chemical characteristics of the compound being

15 tested.) Compounds are initially tested in a
concentration range of from about 0.1 ug/mL to about 5
#g/mL. Compounds that show induction at a
concentration of 0.5 ug/mL are then tested in a
concentration range of 0.01 pg/mL to 5.0 ug/mL.

20 '
Incuba )

The solution of test compound is added (in a
volume less than or equal to 50 uL) to the wells
containing 200 uL of PBM in medium or diluted whole

25 blood. Solvent and/or medium is added to control wells
(i.e., wells with no test compound) and also as needed
to adjust the final volume of each well to 250 uL. The
plates are covered with plastic lids, vortexed gently
and then incubated for 24 hours at 37°C with a 5%

30 carbon dioxide atmosphere.

Separation
' Following incubation, the plates are covered
with PARAFIIM™ and then centrifuged at 1000 rpm for 15
35 minutes at 4°C in a Damon IEC Model CRU-5000
centrifuge. Medium (about 175 L) is removed from 4 to
8 wells and pooled into 2 mlL sterile freezing vials.
Samples are maintained at -~70°C until analysis.
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22 Met hoxynet hyl - 1- (2- net hyl propy) - 1H i i dazo[ 4, 5-
c] qui nol i ne 3- Am no- 4- ( 2- met hyl propyl am no) qui noline (5.0 g; 0.023 nol)
and net hoxyacetic acid (20 nL) were m xed and heated at about 200[err] C

until all bubbling had stopped. Heating Pas continued for 5-10 m n | onger
and the dark solutlon was allowed to 008 to roomtenperature. The solution

was dil uted 15 i Mﬁth 50% sodi um hydr oxi de and

ex- tracted Wt € . SRbTRET 55 were dried over pagnesi um
sul fate and evapor at edeﬁeé'lfﬁf@% iﬁo‘%ﬁtézania‘@gbibfb PRBB2Y BALRY. The

crude prflciucxswazwsﬁ Eﬁnquéhrf:Qhofnﬂr Ulee.rw enﬁmmrsgedxml sarrpl e was
ééfre??}agg'[éﬁ el ShpShat it iR, AR il SR Bioddygy T8 L
C, 71.1; B, method| axe. @escribed by G. L. Brennan and L. H.
Kronenberg in "Automated Bioassay of Interferons in
Micro-test Plates", Biotechniques, June/July; 78,
1983., incorporated herein by reference. Briefly
stated the method is as follows: interferon dilutions
10 and AS549 cells are incubated at 37°C for 12 to 24
hours. The incubated cells are infected with an
inoculum of encephalomyocarditis wvirus. The infected
cells are incubated for an additional period at 37°C’
before quantifying for viral cytopathic effect. The
15 viral cytopathic effect is quantified by staining
followed by spectrophotometric absorbance measurements.
Results are expressed as a interferon reference
units/ml based on the value obtained for NIH HU IF-L
standard. The interferon was identified as essentially
20 all interferon alpha by testing in checkerboard
neutralization assays againt rabbit anti-human
interferon (beta) and goat anti~human interferon
(alpha) using A549 cell monolayers challenged with
encephalomyccarditis virus. Results are shown in the
25 table below wherein the absence of an entry indicates
that the compound was not tested at the particular dose
concentration. Results deéignated as "<" a certain
number indicate that interferon was not detectable in
amounts above the lower sensitivity level of the assay.

30
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31 EXAMPLE 33
2- Met hoxynet hyl - 1- (2- met hyl propyl ) - 1H i m dazo[ 4, 5- c] qui nol i ne 5N
Oxi de Monohydr at e 2- Met hoxynet hyl - 1- ( 2- met hyl propyl ) - 1H
i m dazo[ 4,5-c]Jquinoline (5.0 g; 0.0186 nol, Exanple 32) was added to et hyl
acetate (100 nL) containing 32% peracetic acid (4.9 g; 0.0206 nol). The
sol ution was refl uxed for about 15 mn. The solution was then evapo- rated.

The resi (] lid was
filtered g the
filtrate d ¢f 4.6 ¢
(86.8% | gfdsty
recrysta ; ﬂ‘aﬁq ul at ed:
C, 63.5;
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————2-VEt hoxynet hyl - 1- (2- met hyl propyl ) - 1H-i m dazo[ 4, 5-
c] qui nol i n-4-am ne 2- Met hoxynet hyl - 1- (2- met hyl propyl ) - 1H
i m dazo[ 4, 5-c] qui noli ne 5N oxide (4.0_g;s Q 014 nol, Exanple 33) was
di ssol ved in dichl oronethane (80 nL). Concentrated anmmoni um hydroxi de (30
m.) was added to the solution. The m xture was cooled to O[err]-5[err] C
and vigorously stirred as a solution of p-toluenesulfo- nyl chloride (2.9

g; 0.015 r ged dropwi se. The
t enper at ur during addition. Wen
addition roomtenperature for 1 hr.
The dichl d s layer, dried over
magnesi um p yield 1.7 g of a tan
powder. Tvo fectysf ohol gave an ana-
| ytically {puje $anpl whi ch anal yzes for a
quarter ngl e}of {wajf 66.5; H 7.2; N, 19.4.
Found: C, 166 .}
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32 EXAMPLE 35

1- (2- Met hoxyet hyl ) - 2- net hoxynet hyl - 1H i m dazo[ 4, 5-

c] qui nol i ne 4- (2- Met hoxyet hyl am no) -8-@i troqui noline (16.24 g; 0.066 nol)
was added to a mi xture of ethyl acetate (1500 nli), 5% plati numon carbon (1
g), and nagne5|un1sulfate (6 g) The m xture was hydrogenated on a Parr

appar at us hydr oge- nation was
g
conpl ete, [he lhyl acet ate was
evaporatedf T ds heated with
met hoxyacef i c hours and then at 120 C
for 2-3 h rs.b to water (400 nlL), nade
strongly Si
0
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and then extracted with ether (3X200 nL). The ether extracts were conbi ned,
washed with brine then evapo-.-rated to provide 9.9 g of an oil which
crystallized on standing. The aqueous | ayers were extracted again with
ether (4X 200 nlL). The extracts were cgn@éngd, washed with brine and
evaporated. The residue was recrystallized fromethyl acetate to provide
1.5 g yel |l ow needl es. Anal ysis: Calculated: C, 66.4; H 6.3; N, 15.5;
Found: C, 66.6; H, 6.4, ' nFXANPLE 36

4;: N, 16.1. :
1- (2- Met hoxy RIRAS 2RI R GReY hFhatthe §esbed sompounds of the
-c] qui nol i ne Snvertion indZeédbihbeyfeiph) blosynthesiy At -ddtectable
I m dazol[ 4, 5- gl quNol § 3 : s.{lissolved in
war m et hyl a?’eetq%'ﬁiég)(il@}%nawngo};g%géé‘r:’ggé{ﬁd%ﬁﬂ %?](}V@nﬁ&émzs/asgsl ow y
added to tPe wisia range. ofirdoaexconcensrakdensds at reflux for 2-3 hours and
then allowed to stand at room tenperature~overnight. The resulting

Poluene 1o yield 2.6 g of atbEckeRbiibiveBRtal Bndl 2 he evapor
rated. The resulting residue was taken up in about 300
The test methods described below demonstrate
10 the ability of compounds of the invention to induce
interferon biosynthesis in mice.
For each dose level being tested, three
groups (three mice per group) of CFW male mice
(nonfasted; weighing 23-28 g) are dosed orally with
15 compound. One hour later blood samples are withdrawn
from the first group. The samples are pooled then
centrifuged. The serum is removed from the centrifuge
tube, split into two portions, then placed in freezing
vials and maintained at -70°C until analysis. This
20 procedure is repeated at 2 hours with the second group
of mice and at 4 hours with the third group of mice. .

Interferon Analyvsis/Calculation

Samples are assayed as described above in

25 connection with the analysis of interferon induction in
human cells. The results are expressed in the table
below as a/B reference units/mL based on the value
obtained for a mouse MU-1-IF standard. Results are
shown in the table below wherein results designated as

30 "<" a certain number indicate that interferon was not.
detectable in amounts above the lower sensitivity level
of the assay.
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L of mater and nade ba5|c wi th concentrated anmmo- nium hydroxi de. The
resulting precipitate was col- lected, rinsed with water, coevaporated with
toluene and dried to provide 5.6 g of solid. Atotal crude yield

33 of 8.2 g was obtained and the=n@iteri al was used in subse- quent
reacti ons. EXAMPLE 37

1-(2- N@thoxyethyl)-2-netho4ue; fe

c] qui nol'i n- 4- am ne

cOmpound of Dose s
s Example == ma/kg . hr _2_1.‘1__. ~4._hr
9 30 2900 5000 4
9 10 330 740 <47
9 3 <47 <47 <47
) 1 <47 <47 <47
10
10 10 <120 <120 600
10 3 <120 <120 <120
10 1 <120 <120 <120
10 0.3 <120 <120 <120
15 ' ‘
| 11 30 850 2500 40
11 10 1100 2500 280 °
11 3 490 1900 30
11 1 280 1100 71
20
12 30 850 5800 40
12 10 850 850 40
12 3 54 40 <18
12 1 . 94 160 <18
25
13 10 700 1200 400
13 3 230 400 130
13 1 130 530 <100
13 - 0.3 <59 - <130 . <59
30
15 10 270 3100 270
15 3 <120 © 270 <120
15 1 <120 <120 <120
15 0.3 <120 <120 <120
35
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1- (2 thhoxyethyl) 2- nethoxynethyl i m dazo[ 4, 5-c] qui nol i ne 5N oxi de
(7.67 g; 0.027 nol, Exanple 36) was dlssolved in methylene chloride (100
m.) and cooled to O[err] 5[err] C. Cold concentrated ammo- ni um hydr oxi de
(75 m.) was added with stirring and congéymxicooling and a precipitate
formed. A solution of p-tol uenesulfonyl loride (5.59 g; 0.029 nol) in

net hyl ene chl ori de ( con irring and
cooling. The m xture ggg;gg&ﬁ%h#&%ﬁ%[eré?ﬂgsg?é& about 30

m nut es afteéch guﬁgdbglonﬁaygthen stlrr ure overni ght
The net hyl en de mas!$ﬁgﬂprate Al ar e DEE€7§N id was
filtered Eyon1t e nlxture e vol ume of the aqueous fi tra e was reduced
under a’ stream of ,nitrogen the re ng pr itate col | ect ed,
rinsed with mate% and drledq$€ providéggkh g ofgzbgolld E#E?solid was
taken up in wateR® acidified®ith con@&®0 rat e80A9dr ochl A& acid then
filtered. The fibprate was negle baS|C\yﬁd|6N spdpgm hydr opggle. The

resul ting preC|pébate was col ] ected, Q§ed W th ter and d{led to provide

col orl ess needl e mp. 126-1 7[err] C Analys? Cal cul$fta: C, 62.9; H,
6.3; N, 1® 6; Found: C, 62.9; H 6.05: N, 19.3.

23 30 1200 1200 140

27 10 130 690 <45

27 3 <59 230 . <45

15 27 1 <45 <45 <45
27 0.3 <45 <45 <45

29 10 <45 <45 <45

29 3 <45 <45 <45

20 29 1 <45 <45 <45
29 0.3 <45 <45 <45

30 10 €120 600 <120

30 3 <120 <120 <120

25 30 1 <120 <120 <120
30 0.3 <120 <120 <120

31 10 960 5000 550

31 '3 420 - 420 - 320

30 31 1 <61 140 - £61
31 " 0.3 . <61 <61 <61

34 10 _ 1100 1100 180

, 34 3 420 420 140
35 34 1 140 320 <61
34 0.3 <61 <61 <61
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34 EXAMPLE 38

2- Et hoxynet hyl - 1- (2- net hyl propyl ) - 1Hi m dazo- 4, 5-

c] qui nol i ne 4- (2- Met hyl propyl ano) -3-nitroquinoline (30.5 g; 0.12 nol) was
added to a m xture of ethyl acetate (800 nmlL), 5% plati numon carbon (1.5 Q)
and magnesium sul fate (10 g). The n1xtUr33mas hydrogenated on a Parr

initia ) t he, hydr ogenati on
3£Eaggﬁgfe?é,a?h;néélfl-h.{ R RE40 h ~-;SF (ot @&;ﬂ? syevagorated
The Compound of Dose eference
5 Example = ma/kg ~L.hr _2hr __E.L"'
37 10 270 <270 <270
37 3 <120 <120 <120
37 1 <120 <120 <120
37 0.3 <120 <120 <120
10 60 10 870 3400 1100
60 3 380 870 290
60 1 290 1500 120
60 . 0.3 120 870 <56
61 10 290 1100 . 160
15 61 3 290 500 120
61 1 120 220 97
61 0.3 <56 <56 <56
62 10 380 1100 380
62 3 220 870 160
20 62 1 <56 97 <56
62 0.3 <56 <56 <56
66 10 1100 2600 380 ,
66 3 <74 <120 <56
66 1 <56 <56 <56
25 66 0.3 <56 <56 <56
40 10 1600 1600 170
40 3 990 1100 210
40 1 450 450 110
40 0.3 © 450 200 - <29 -
30 44 10 1800 1600 790
44 : 3 1000 . 1500 <260
44 1 990 <260 <260
44 0.3 ~570 510 <260
48 10 2000 2000 ~540
35 48 3 1600 1600 ~510
48 1 790 9240 <260.
48 0.3 <260 <260 <260
69 10 1000 1000 £340

69 3 <270 <150 <150
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resultlng |nterned|ate di am ne was m xed with ethoxya- cetic acid (80.5 nlL)
and heated with stirring at 130[err]C for 2-3 hours. The reaction m xture
was cool ed, poured into 400 nL of water and then nmade basic with 6N sodi um
hydroxi de. A green solid was collected dried to provide 8.8 g of the
desired product. The struc- ture maS'co f1rmed by nucl ear magnetic
resonance spectroscogp , d. (4X 150 m.).
The ether extracts ' ' loétow%é€3|éagél of a
green sol i d. cdipotgli d,sf V\BIUQ;g‘é)rTbI ned and peeéréRcé UDASEEZAL reactlons.
EXAMPLE 39 a et hy mglfKe?- met hyl epyl ) -2Hhem d Ar5- ]| qui noline
5N Oxide 8 2-Ethoxynethy| 1-(2- nethylpropyl) 1H i m dazo[ 4, 5- c]quinoline
(17.4 g; 0.061 , Exanple ) was di ol ved warm gf acetate (150
m.) and 32% per gge- tic aci d3?14 5 rrL)asqss sl owl<i§gdd d ti ]mq]e sol ution.
The ni xture was H8fl uxed for0233 hour 1B t hen<t®Bl ed t &¥%Pbm t enper at ure.
The precipitate ggs coll ectegg rinseda2ggoh a smeyboanount~gifo et hyl acetate

and dried to proyide 6.3 g of ;white s The cture con- firmed by
nucl ear rragneticxkesonance sp ctrosco&?'oq’ £360 “¥5o

10 1 ~“980 3900 <330
85 0.3 670 670 <250
90 10 750 3500 <140
90 3 <130 570 $74
90 1 <74 <74 . <74
15 90 0.3 <74 <74 <74
93 10 2100 2900 630
93 | 3 1300 1300 ~260
93 1 660 1500 - 340
93 0.3 400 360 <150
20 96 10 2900 4700 ~350
96 3 3000 10000 960
96 1 ‘3200 5000 1100 )
96 0.3 -2900 3400 620
99 10 2500 4600 =220
25 99 3 1600 750 ~220
99 1 2200 5100 460
99 0.3 1600 3500 390
104 10 3400 4500 <660
104 3 <660 2200 - <380
30 104 1 ~780 ~780 - <380 -

104 0.3 <380 <380 <380

These results show that the tested compounds induce
interferon biosynthesis at detectable levels in mice.
35
INHIBITION OF MC-26 TUMORS IN MICE
The test methods described below demonstrate
the ability of compounds of the invention to inhibit
tumor growth in nmice.
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ThIS naterlal was used in subsequent reactions.

35 , EXAMPLE 40

2- Et hoxynet hyl - 1- (2- et hyl propyl ) - 1H i m dazo[ 4, 5-

c] qui nol i n- 4-am ne 2- Et hoxynet hyl - 1-4 2rgr8 hyl propy1) - 1Hi m dazo[ 4, 5-
c]lquinoline 5N oxide (6.0 g; 0.02 nol, Exanple 39) was suspended in

met hyl ene chloride (15®nridayntl femadrd CDFQ- hiecer hr@ ifmuomulatedd ammoni um

/9% 85 ¥ Bl e SORIUR iy
met hyl ene chPeRi @& pz-’osm)im@%w dyseddeheonige ﬁ:m mr\mftﬂs:eﬂulm ng.
The m xture @agsala®erd t @Hd iTurijs '£0 FHPeedt Hha Fiked ith WiRF
5 (24% ethanol, 10% formalin, and 2% acetic acid in
water) then allowed to stand .for 30 minutes. The lobes
are separated and the colonies are counted. Five mice
are in each treatment group and comparisons are made to
controls.
10 The mice in the treatment groups were dosed
on days 3, 4, 5, 6, 7, 10,'11, 12, 13, and 14, orally
with a suspension of compound (30 mg/kg) in water (10
nL/kg) . ~
. The mice in the control groups were dosed
15 orally with saline (10 mL/kg) on days 3, 4, 5, 6, and
7, and with water (10 mL/kg) on days 10, 11, 12, 13,

and 14.
Results are shown in the table below.
20 _ ibition o -2 ors ce
c ample Number of Colonies
25 11 204 + 28
T2 o 149 + 21
31 ‘ 221 £ 37
34 . 196 £ 20
37 . 123 * 31
30 Control _ 385 £ 31

on day 0 female CDF1l mice are innoculated
i.v. with 1 x 10* MC-26 colon tumor cells in a volume of
0.2 mL of saline per mouse. The mice are sacrificed 21
35 days later. The lungs are removed and fixed with WARF
then allowed to stand for 30 minutes. The lobes are
separated and the colonies are counted. Ten mice are in
each treatment group and in the control group.
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thylene chlorlde was evaporated and the resulting precipitate was

collected and rinsed with water to give 6.3 g of crude material. The crude
material was tritu- rated with ether. The solid was collected, rinsed with
ether and dried to give an analytlcally gure sanple, mp. 133[err]-137[err]
C. that anal yzed for half a nol e of vat® Analy5|s Cal cul ated: C, 66.5;
H 7.4; N, 18.2; Foun C, H.7.3; EXAVMPLE
41 4° (3- Met hoxypr? |%?6ﬁﬁ jnsthe FG&GFR& gFoup were dosed

4- Hydr oxy- 3omaldygwit iwetdd 9( D0 gnLpKEGP onl dayss osus.pemded; iandrst hyl ene

hlorid 2 8 conblned wth
glng{L eyff?g#gh%gélpéﬂgﬁkﬂﬁnggrqgﬁ%é dge§L§FQW%1 o t he suspensi on.
The resulting m xture TR Bi-??réﬂ EHG ﬁé&'ﬁ@dtﬁemm FEAVRBERES 2 hour s.
3- Met hoxy5>r dged ofi Faysl® 2519, zp 4 1&ndaok) b@&ngnwwawth triethyl-

am ne (15 ni, 20 ) sl o tg the.,m sg¢irring. A
vi gor ous heﬂl %eqsﬁ %ﬁ%% %‘Bmlx?;‘ggs gf gﬁ mﬁllft élse dﬁ%ﬂ\;{gg ed and

t he resi duewagkers Jf: miagtKgh. venermodse fropethiscn granippdidd |pmimi't h
concent rat eg oy oric acid. A dark sol.id was collected. The filtrate

b c th concen
was made basic w The mice in the second treatment group were

10 dosed on days 0, 1, 2, 3 and 4 orally with a suspension
of the compound of Example 99 (3 mg/Kg) in water (10
mL/Kg) . All of the mice in this treatment group
survived until day 21.

Results are shown in the table below.

15 i on o =26 e
eatment N Number of Colonies
3 mg/Kg . 10 17 £ 3
1 mg/Kg 9 29 + 4
. Control 6 §5 ¥ 11
20 . .

These results show that the tested compounds inhibit ’
MC-26 tumor formation in mice.

INDIRECT IN-VITRO ANTIVIRAL ACTIVITY
25 The test method described below demonstrates
the ability of compounds of the invention to inhibit
the progress of viral infection.
Whole blood is collected by venipuncture into
EDTA vacutainer tubes. Peripheral blood mononuclear
30 cells (PBM) are isolated using Ficoll-Paque® solution
(available from Pharmacia LKB Biotechnalogy Inc.,
Piscataway, NJ). The PBM are washed with phosphate -
buffer saline then diluted with RPMI 1640 medium
(available form GIBCO, Grand Island, New York) to
35 obtain a final concentration of 2.5 x 10° cells/mL. One
ml portions of PBM in medium are placed in 15 mlL
polypropylene tubes. A 100 L portion of autologous
serum is added to each tube. The test compound is
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trated annDnlun1hydrOX|de The precipitate was col- lected, rinsed with
water, and dried to provide 8.4 g of a yellow solid, mp. 93[err]-95[err]
C. The dark solid was sus- pended in 2 liters of water, acidified with
concentrated hydrochloric acid, heated on a steam bath for 2-3 hours and
then filtered while still hot. The f'i|1r7a’%e'was made basic with

concent 1 2ted SRR OB R R SEL L Bl 1R G P
Anal ysi s: Calé4Pamediud. Thes;sdalutiian CN$ tést;cﬁmpnundc,isSacﬁed—l,tcs. 7: N,
- 16. 0. the tubes containing the PB¥ to give final EXAVPLE 42
concentrations ranging from 0.1 pg/mL to 10 ug/mL.
5 Control tubes do not receive any test compound. The
tubes are then incubated for 24 hours at 37°C with a 5%
carbon dioxide atmosphere. Following incubation the
tubes are centrifuged at 400 xg for 5 minutes. The
supernatant is removed. The PBM's are brought up in 100
10 gL of RPMI 1640 medium and then infected with a 100 uxL
containing 10° tissue culture 50% infectious doses of
vesicular stomatitis virus (VSV). The tubes are
incubated for 30 minutes at 37°C to allow virus
adsorption. One mL of RPMI 1640 medium is added to each
15 tube and the tubes are incubated for 48 hours at 37°C.
The tubes are frozen then thawed to lyse the cells. The
tubes are centrifuged at 400 xg for 5 minutes to remove
cellular debris then the supernatant is assayed by
serial tenfold dilutions on Vero cells in 96 well
20 nmicrotiter plates. The infected cells are incubated for
24 hours at 37°C before quantifying for viral ‘
cytopathic effect. The viral cytopathic effect is
gquantified by staining with 0.05% crystal violet.
Results are presented as VSV inhibition, defined as the
25 log,, (control VSV yield/experimental VSV yield).
Results are shown in the table below wherein the
absence of an entry indicates that the compound was not
tested at that particular dose concentration. Control
tubes have a value of 0.
30
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~T2.E hoxynet hyl - 1 (3 et hoxypr opyl ) - 1H-i ni dazo[ 4, 5-

c] qui nol i ne 4- ( 3- met hoxypr opyl am no)-3-nitroquinoline (14.6 g; 0.056 nol,
Exanpl e 41) was added to a m xture of et hyI acetate (1300 nL), 5% pl ati num
on carbon (1.0 g), and nagnesiumsul fates(3.0 g). The m xture was hydroge-
nated on a Parr apparatus at an initial %ydrogen pres- sure of 30 psi. Wen
the hydrogenation was conprgl.gitirle 2 Fpoygd and the ethyl
acetate was evap- orated. The resi du m xed with

et hoxyaceti Ci 0 ) and rs. The
, reaction m%&ﬁ? oled to 2
~basic wt i-um hydr oxi de 5 X 100 nl).

- made
The et her extracts were conbi ned, dried with magnesi um sul fate, then
evapor ated. Theqg esi due was pur5f| ed ®y siliga gel <hromat egraphy (20%
met ha- nol in gzhyl acetate as eluent) to\glye 13. 339 of a green oil. This
materi al was u8&d in subsequent” reactTons. EXAMPLE 43
2- Et hoxynet hyl 3% ( 3- met hoxyprop§| - 1H-$mi dazdp4, 5- =

c] qui nol { e SN 4g«i de 2- Et hoxygret hyl 1- ( 3- gt hoxypL opyl ) - ,1H-

44 - - 7 4 3
51 - - 5 1 0
61 - - 5 7 5
66 - - 3 2 2
15 72 - - 5 s 5
77 - - 5 5 3
81 - - 5 4 5
85 - - 5 5 5
90 . - - 5 4 5
20 93 - - 5 5 0
96 - - 5 5 6
99" - - 5 5 5

These results show that the tested compounds are active
25 against vsv.
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I m dazo[ 4, 5-c]quinoline (13.3 g 0.044 nol, Exanple 42) was dissolved in
ethyl acetate (150 nmL) and 32% per- acetic acid (12 nL) was slowy added to
the solution. The reaction m xture was heated at refl-ux-for .3-4 hours then
cooled to roomtenperature. The mi xture was evaporated, The residue was
diluted with water (300 nL), nade basic 4 th concentra ﬁﬁ#ﬁb#BWmhmEQx-

i de, then extracted with ether (7 X 100 nL). The ether @m&#ﬁm
|
e

conbi ned, dried with magnesi um sul fate and evaporated t
' The aguyeous_base | ayer was then extrac
el%ewét

anount of aigllowgll. X
\et hyl acet at Bre6Ckaipgdnipv HA® acetate extracts were conbi ned,

washed with brine, dried over nagne- siumsulfate and evaporated to provide

a yellow solid. The sohjd WQ%#*ﬁﬁéﬁﬁfrgfegh&Angﬁahgene to provide 3.56 g

of a yellow crystalliné  sol ructire was confirnmed by nucl ear
magneti ¢ Besonance spectros- copy. T@f material was used in subsequent
2

reactions.
N
IO A
N R R

10

wherein R, is selected from the group consisting of:

15 hydrogen; straight chain or branched chain alkyl
containing one to about ten carbon atoms and
substituted straight chain or branched chain alkyl
containing one to about ten carbon atoms, wherein the
substituent is selected from the group consisting of

20 cycloalkyl containing three to about six carbon atoms
and cycloalkyl containing three to about six carbon
atoms substituted by straight chain or branched chain
alkyl containing one to about four carbon atoms;
straight chain or branched chain alkenyl containing two

25 to about ten carbon atoms and substituted straight
chain or branched chain alkenyl containing two to about
ten carbon atoms, wherein the substituent is selected
from the group consisting of cycloalkyl containing
three to about six carbon atoms and cycloalkyl

30 containing three to about six carbon atoms substituted
by straight chain or branched chain alkyl containing
one to about four carbon atoms; hydroxyalkyl of one to
about six carbon atoms; alkoxyalkyl wherein the alkoxy
moiety contains one to about four carbon atoms and the

35 alkyl moiety contains one to about six carbon atoms;
acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy
of two to about four carbon atoms or benzoyloxy, and
the alkyl moiety contains one to about six carbon

0 i |



o T PLE 14 N
claui nol im 4 ari ne 2+ E hoxynbt hyl - 1- (- met hoxypr opUIIJIlLIuIll L lII\I ll lIII
I m dazo[ 4, 5-c] qui nol i n-4-am ne 5N oxi de éﬁ 5 g; 0.011° o Exanp e 43) was
di ssol ved in methyl ene chloride (25 niy d cooled to O[err] 5[err] C

Co trated d .
Chen added & S, Gl oLs! ehdhyLReRoL /iad N1 P Salll beRe¥T] -
mnutes. A squrahl)cﬁtlpvl o@&eﬁbgm’ioﬁ}llbs(ﬁﬂtdﬁrﬂé leelag gptdonallyp| ) in
met hyl ene chlsubsa&iﬁd&@L&nweﬁeSbahfzén&d&adx B;h Sheél brngwoThoietdes on

mx- ture was _s{irre Q[ er %-ﬁ%grr ar dd|t|on % + 30 n&nutes and
then at room o0 1%v§?i 8 d frem gq% %ﬁ?ﬁ?% &a
evapor at edd ®ikylsf tomg poesbpiutafoumacazhdreatoms i atkdxyi plf waeer t hen
grg:esgyst al 1 zqQ, Ti¥it f £ O eEh¥boRCatRNE ,2Rhd T dgen) divgbhotag! hane to
proviso that when said benzene ring is substituted by
two of said moieties, then the moieties together -
contain no more than six carbon atoms;

10 R, and R; are independently selected from the
group consisting of hydrogen, alkyl of one to about
four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is selected from the group
consisting of alkyl of one to about four carbon atoms,

15 alkoxy of one to about four carbon atoms, and halogen;

X is selected from the group consisting of
alkoxy containing one to about four carbon atoms,
alkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains

20 one to about four carbon atoms, haloalkyl of one to
about four carbon atoms, hydroxyalkyl of one to about
four carbon atoms, alkylémido wherein the alkyl group
contains one to about four carbon atoms, amino,
substituted amino wherein the substituent is alkyl or

25 hydroxyalkyl of one to about four carbon atoms, azido,
chloro, hydroxy, l-morpholino, 1l-pyrrolidino, and
alkylthio of one to about four carbon atoms; and

R is selected from the group consisting of
hydrogen, straight chain or branched chain alkoxy

30 containing one.to about four carbon atoms, halogen, and
straight chain or branched chain alkyl containing one
to about four carbon atoms;

or a pharmaceutically acceptable acid
addition salt thereof.

35

2. A compound according to Claim 1, wherein
R, contains from two to about ten carbon atoms.
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a crystalline solid, mp. 123.5[err]-125[err] C Anal ysi s:- Cal-cul-ated: C,
64.95; H 7.05: N, 17.8; Found: C, 65.0; H, 7.0; N,

EXAVPLE 45 1-(2-Methyl propyl)-[err]- phenyl IH i m dazgimmmm]mimuun

| i ne- 2- net hanol 3- Ami no4- ( 2- net hyl propy)] am no) qui n &3, 1 QN20
nol) and formc acid (300 nL) were corﬁal%ed'and heated on a steam bath for
several hours. The reacgtion m xture s _con entr%teg:l rﬂgr va d| | ut ed
with water, basified wth RSTRRAERS (PSS PHE Lo o0, E 18 8, o MRS B4R i ¢
et her. The &heonbainstifromrewor tat abhoutt leigit Gakkonhatonsl then

‘eonbi ned for a total volunme of 1200 nL. The voI ume was reduced to 500 ni,

cooled, then filtered to provide 31.1 of | i ght qgreen crystal|ine
solid 1-(2-nethyl propg-)- 1’#+°?‘Pﬁ’%‘¥2‘3[i°3°€?&99n5|q aim 1, wherein

1- (2- Vet hgl [RoPW )2-HydroxipzpiAethyl prropyll o (Z-metilyDiFoppl) was

di ssolved in tetrahydrofuran (50 nL) then sooled to -78[err] C. A 7.75 nL
portion of n-butyl lithium (2.5Min hexanes) was added dropw se to the
cool ed solution. At 155¥ n& eoppeundaccpsdinge tonlPain 1, whereln

R; is benzyl.

10 6. A compound according to Claim 1, wherein
R, is alkoxyalkyl wherein the alkoxy moiety contains one
to about four carbon atoms and the alkyl moiety
contains two to about six carbon atoms.

15 7. A compound according to Claim 6, wherein
R, is methoxyethyl or 3-methoxypropyl.

8. A compound according to Claim 1, wherein
X is azido, ethoxy, hydroxy, methoxy, l-morpholino, or
20 methylthio.

9. A compound.'according to Claim 1, wherein
R is hydrogen. |

25 10. A conmpound according to Claim 1, wherein
R, is hydrogen and R; is 4-chlorophenyl.

11. A compound according to Claim 1, wherein
R, is hydrogen and R; is methyl.
30 , , o
' 12. A compound according to Claim 1, wherein
R, and R; are methyl.

13. A conmpound according to Claim 1, wherein
35 R, and R; are hydrogen.

14. A compound according to Claim 1, wherein
R, is hydrogen and R; is n-butyl.
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38 hyde (2.7 m_; 0.027 nol) was added and the reaction-mixture was allowed
to warmslightly. The reaction was quenched with Wammm diluted with

ethyl ether. The ether was separated, dried with na &[H'Mﬂ,hen
Leas ,Ica gel

concentrat ed under vacuum The resulting residue was purd
chr omat ogr aphy usi ng 5% net hanol in nethyd%n2 chloride as the efueht to
give an oily yellow solid. This material was recrystall.i zed fron1nethx|ene

chl ori de/ hexane to provide aPwSAPRA13FCOFRaBIssa Flaimy 1, wherel
" 160e[rr] - 166[ryr i Bydro¥wl yand: RCdls Phewgl.C 76.1; H 6.4; N 12.7;
Found: C, 75.9; H, 6.3; N, 12.7. EXAMPLE 46
1- (2-Methyl propyl)-[err]-phenyl-1H i m dazo[ 4, 5- c] qui no-

' 16. A compound according to Claim 1,

5 selected from the group consisting of:
N-acetyl-4-amino-1-(2-methylpropyl)-1H-imidazo[4,5-c]~
quinoline-2-methanamine;
4-amino-7-chloro-¢, g-dimethyl-2-ethoxymethyl-1H-
imidazo[4,5~c]quinoline-~1-ethanol
10 4-amino-c-(4-chlorophenyl)-1-(2-methylpropyl)-1H~-
imidazo{4,5-c}quinoline-2-methanol;
4-amino-g¢, g-dimethyl-2-hydroxymethyl-1H-imidazo-
{4,5-c]quinoline-1~ethanol ‘
4-amino-¢g,g-dimethyl-2-methoxymethyl-1H-imidazo-
15 {4,5-c]quinoline~1-ethanol
4-amino-c,a~dimethyl-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]quinoline~2-methanol;
4-amino-N-hydroxyethyl-N-methyl-1-phenylmethyl-1H-
imidazo[4,5-c]quinoline-2-methanamine hemihydrate;
20 4-amino-g-methyl-1-(2-methylpropyl)-1H-imidazo[4,5~c]-
quinoline-2-ethanol
4-amino-c-methyl-1-(2-methylpropyl)-1H-imidazo{4,5~c]-
quinoline~2-methanol;
4-amino-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-
25 2-methanol; -
4-amino~-1-(2-methylpropyl)-a-phenyl-1H-imidazo[4,5-c]~
quinoline-2-methanol; '
2-azidomethyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]~-
quinolin-4-amine; _
30 2—chloromethy1~1-(z-methylpropyl)-1H—imidazq[4,5-c]73,
quinolin-4-amine hydrochloride;
2-ethoxymethyl-1~(3-methoxypropyl)-1H-imidazo[4,5~-c]~-
quinolin-4-amine;
2-ethoxymethyl-1-(2-methylpropyl)-1H-imidazo[4,5~-c]~
35 quinolin-4-amine;
2—-ethoxymethyl-1-phenylmethyl-1H-imidazo(4,5-c]-
quinolin-4-amine
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| i ne-2-nmethyl Acetate 1- (2-Met hyl propyl)-[err]-phenyl -1H i m dazo[ 4,5+~

c] qui noline-2-nethanol (3 g; 9 molL Exanpl e 45) was dis ' ne
chloride (50 nL) then conmbined with acetic anhydride Hﬂ“lmmllmlmm
and triethyl- amne (1.6 nL; 11.8 nol).agg stirred at roem tenperta- st ure
overnight. The reaction m xture was diluted with nmethylene chloride, washed

sequent i al | y2wi(xhmeailyxyiigh $¢l )+ 8¢ ¢2-pedhyTpriopyrlici-<e sol ution, dried

over nmaghesi um syl e oncentr d_ynder. vacuum The resulting

resi due was purif%ﬁf&%?ég?1 acggﬁipsggﬂ gh%&ﬁﬁ%@raphy (50% et hyl acetate

i-n net hyl enelcRomethhxyathy ln2ymethoxyretbyd “#H-timddnza{4 /Pecitruct ure
iﬁenesonance spectros- copy.

was confirnmed by | 65 1 B ’ _
EXAMPLE 47 2- rr]-Acetoxybenzyl)-1-(2-methyl propyl)-1H
i mi dazo[ 4,%- €4 Grﬁ%‘?@l&*ﬁ&*&hgk (8 mbthy propyt) Adinldazo-
1- (2- Met hyl propyl ){4 ,S-3d }pbtnylin+4 ~amdazof 4, 5- c] qui nol i ne-2-net hy

fhen- combi neA-JA AeshoRt AL {21 - (95ndthoTorhya) Sl B0La 2t ot lux
for about an hour imfilazeté: $oalaninglinmésanine; .f
2-methoxymethyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]~
10 quinolin~4-amine;
2-methoxymethyl-1-phenylmethyl-1H-imidazo([4,5-c]~-
quinolin-4-amine
2-(1l-methoxypentyl)~-1-(2-methylpropyl)-1iH- .
imidazo[4,5-c]quinolin-4~-amine.
15 2-(2-methoxypropyl)-1-(2-methylpropyl)-1H-imidazo-
[4,5-c]-4-amine
1-(2-methylpropyl)-2-morpholinomethyl-1H-
imidazo(4,5~c]quinolin-4-amine;
1-(2-methylpropyl)-2-pyrrolidinomethyl-iH-imidazo-
20 - [4,5-clquinolin-~-4-amine;
2-methylthiomethyl~1~-phenylmethyl-1H-imidazo[4,5-c]~-
quinolin-4-amine; .
2~-morpholinomethyl-1-phenylmethyl-1H-imidazo(4,5-c]~-
quinolin-4-amine; and
25 2-[1-(l-morpholino)pentyl]-1-~(2-methylpropyl)-1H-
imidazo(4,5-c]quinolin-4-amine.

17. A compound according to Claim 1,

selected from the group consisting of:

- 30 4-amino-a-butyl-i-(2-methylpropyl)-1H-imidazo{4,5-c]-

o quinoline-2-methanol; B o
4-amino-g¢,g~dimethyl-2-ethoxymethyl-1H-imidazo-

[4,5-clquinoline-1-ethanol; and
4-amino-1-phenylmethyl-1H-imidazo[4,5-c]quinoline~2~-
35 methanol.
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allowed to cool and then was stirred at roomtenpera- ture for _several 3
days. The resulting precipitate was collected, rinsed with ethyl acetate

el oar “magnet | ot esonance. apectroseapy.na oo+ ® <! AHINIMCERRI D
EXAMPLE 48 4- Ami no- 1- (2-net hyl propyl)-[err]-phenyl - 1H—|n1dazo[4 5" s

c] qui nol i ne- 2- met hanol 15 2- (8- 86# aamewlarel ety propyl) -1
i m dazo[ 4, 5-c] qui nol i ne 5N oxi de : : - anple 47) was

di ssol ved in nethyl ene chloride (40 qﬁg conblned mnth benzoyl isocyanate
(1.2 g; 7.3 nmol) and

5 >\——7<

10

wherein Ry is selected from the group consisting of:
“straight chain or branched chain alkyl containing one

15 to about ten carbon atoms and substituted straight
chain or branched chain alkyl containing one to about
ten carbon atoms, wherein the substituent is selected
from the group consisting of cycloalkyl containing
three to about six carbon atoms and cycloalkyl

20 containing three to about six carbon atoms substituted
by straight chain or branched chain alkyl containing
one to about four carbon atoms; straight chain or
branched chain alkenyl containing two to about ten
carbon atoms and substituted straight chain or branched

25 chain alkenyl containing two to about ten carbon atoms,
wherein the substituent is selected from the group
consisting of cycloalkyl containing three to about six
carbon atoms and cycloalkyl containing three to about
six carbon atoms substituted by straight chain or

30 branched chain alkyl containing one to about four

' carbon atoms; alkoxyalkyl wherein the alkbxy moiety

contains one to about four carbon atoms and the alkyl
moiety contains one to about six carbon atoms; _
acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy

35 of two to about four carbon atoms or benzoyloxy, and
the alkyl moiety contains one to about six carbon
atoms; benzyl; (phenyl)ethyl; and phenyl; said benzyl,
(phenyl)ethyl or phenyl substituent being optionally
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heated at reflux for about one hour. The reaction m x- ture Wwas dil uted

wi th nethyl ene chloride, washed with water, dried ove um m“lmmljl”“lte
and concentrated under vacuum The residue was taken

conbined with a catal ytic anount of 25% sodi um nmeth- oXidé ih nktHandl, and

heated at reflux for several hours. THe ¥®&action product was purified by
5% net hanol . in_nmeth ne chloride then

| | h
Tecrvat ol §%r°”€bﬁﬁ‘éeﬁy¥ B R A 0] by PRl B BV, e ASe Mons
co- evapor at ethdependentiynselpiathes ditran i the t greupyicdasdistingd.af g of a

l'id, , 6.
ilo |16 2m Eou%%l@frék ol Q:U ]abQut f%{?zl yééfnggalsagggﬁ 5%1kgxy7 ofone 6 4

EXAMPLE 49 ab??‘erﬁpuwe%mmas' 1279 _RaLRGERr oHER
i m dazo[ 455- p:]-qwisol that whef? ddiid\Henomys ) ringr ]i.spbﬂ@ﬁtxtﬂtedrihgazo[ 4, 5-

R oy PR Bt Wil PR o tabihy el )
suspensi on &Ogﬁﬂlﬂnﬂﬁym’a’ﬂ &harp s camben n@bPmsiin N, N- di net hyl f or mani de
R, and R; are independently selected from the
group consisting of hydrogen, alkyl of one to about
10 four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is selected from the group .
consisting of alkyl of one to about four carbon atoms,
alkoxy of one to about four carbon atoms, and halogen;
P is selected from the group consisting of
15 alkanolyloxy, alkanoyloxyalkyl wherein the alkyl moiety
contains one to about four carbon atoms, and aroyloxy;
and
R is selected from the group consisting of
hydrogen, straight chain or branched chain alkoxy
20 containing one to about four carbon atoms, halogen, and
straight chain or branched chain alkyl containing one
to about four carbon atoins.

19. A compound according to Claim 18,
25 wherein R; contains from two to about ten carbon atoms.

20. A compound according to Claim 18,
wherein Rs; contains from two to about eight carbon
atonms.

30 ,
' 21. A compound according to Claim 18,
wherein Rs; is 2-methylpropyl.

. 22. A compound according to Claim 18,
35 wherein R; is benzyl.

23. A compound according to Claim 18,
wherein R; is alkoxyalkyl wherein the alkoxy moiety
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(100 m_) The reaction mixture was stirred at room tenperatuie Tor about

one hour then conbined with nmethyl iodide (1.4 ni; m I“u“m u“ ng was
contin- ued until the reaction was conplete as indi |\ mlw
chromat ography. The reaction m xture éﬁ - luted wi*t h¢ether®t Fen *quenched

with water. The ether |ayer was separat “washed - twice with water, dri ed
over magnesiumsulfate t Va t ed und LY 3D Th esi

Cr 1 Lurated PORoEe e &0 FHe e FouR HaREoR, TANA and, OF' 4Pl TS,
The struct ureieky corntiains diye ntel ahoutngist p@mm-spect ros- copy.
.40 EXAMPLE 50

24. A compound according to Claim 18,
5 wherein R; is methoxyethyl or 3-methoxypropyl.

25. A compound according to Claim 18,
wherein P is acetoxy or benzoyloxy.

10 26. A compound according to Claim 18,
wherein R is hydrogen.

27. A compound according to Claim 18,
wherein R, is hydrogen and R; is 4-chlorophenyl.
15
28. A compound according to Claim 18,
wherein R, is hydrogen and R; is methyl.

29. A compound according to Claim 18,
20 wherein R, and R; are methyl.

30. A compound according to Claim 18,
wherein R, and R; are hydrogen.

25 31. A compound according to Claim 18,
wherein R, is hydrogen and R; is n-butyl.

32. A compound according to Claim 18,
wherein R, is hydrogen and R; is phenyl.

- 30 . , Co .

33. A compound according to Claim 18,
selected from the group consisting of 4-amino-g-methyl-
1-(2-methylpropyl)-1H-imidazo{4,5-c]jquinoline-2-methyl
acetate and 4-amino-g¢g-methyl-1~-(2-methylpropyl)-iH-

35 imidazo[4,5-c]quinoline-2-ethyl acetate.

34. A compound of the formula ) I

cet Has Been Replaced

"



2-([err]-Methoxybenzyl)-1-(2-nethyl propyl)-1H im dazo[4, 5-c]quinoline 5N
oxi de 2-([err]-Methoxybenzyl)-1-(2-nethyl propyl)-1H

i m dazo[4,5-c]quinoline (4.5 g; 13 mvl, Exanple 49) was dissolved in efhyl
acetate (70 nlL), conbined with peracetlc acid (3.4 gq;

at reflux for several hours. The reactTd nTxture was d'”“ijmllmmlnmum
acetate, washed with water, dried over magne- sium sul fate and tcomcentr at ed
under vacuum The resi- due was purified by §|I|ca gel chromat ography (1-5%
met hanol in methylene chloride as el yefitN\#6 give 3.9 g of an oil which

‘solidified on standing. The structurg QEE confirmed by nucl ear magnetic
resonance spectros- copy. EXAMPLE 51

2- (a- Met hoxybenzyl ) -1-(2-nmethyl pro @ FHR,
wopyl )< 1H i m dazo[ 4, 5- c] qui nol i ne SN

i m dazo[ 455-c] qui nol i n-4-am ne

2-([err]-Methoxybenzyl)-1-(2-nethyl

oxide (3.9 g; 10.8 mmol, Exanple 5§) was dissolved in nethylene chloride
(60 mL) then m xed with ammoni um hydroxide (20 nL). The m xture was cool ed
in an ice bath while a solution of p-toluenesulfonyl chloride (2.2 g; 11.8
mml ) in

10

wherein Y is ~NO, or -NH2,
R, is alkoxyalkyl wherein the alkoxy moiety
_ contains one to about four carbon atoms and the alkyl
15 moiety contains two to about six carbon atoms; and
R is selected from the group consisting of
hydrogen, straight chain or branched chain alkoxy
containing one to about four carbon atoms, halogen, and
straight chain or branched chain alkyl containing one
20 to about four carbon atoms.

35. A compouna according to Claim 34,
wherein Ry is methoxyethyl or 3-methoxypropyl.

25 - 36. A compound of the formula
Q0
¥
t
30 Ry
R

wherein R,' is alkoxyalkyl wherein the alkoxy moiety

35 contains one to about four carbon atoms and the alkyl
moiety contains one to about six carbon atoms; and

R is selected from the group consisting of

hydrogen, straight chain or branched chain alkoxy .
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met hyl ene chloride (20 nL) was added. The reaction nixtur& Wwas allowed to
warmto roomtenperature and then was stirred for sevﬁumllmm lmrﬂ“l
organi ¢ phase was separated, washed wih water, dried

sul fate and concentrated under vacuuny_;? resi- due wds fecrystal®iZed
fromethyl acetate/hexane to provide 2 % of a solid, mp.

égﬂ’%gr r]C 13@1:%“&&15&:1? %@ 5%6 }b&ﬂ Cféa&%egargon?%t%gézwﬁ%tlc&é}’! Yhe
[err]-(4-Chl st5phehf chain nmhranchedychain alkyl containing one

Lmi dazo[ 4, 5- gbqabbakl Feur BEHGW atohi Ng the method of Exanple 45, .
1-(2-nmethyl - propyl)-1Him dazo[4,5-cJquinoline (2.5 g) was reacted with
4- chl oxobenzal dehyde to provide 3.1 g of a yellow solid. The structure was
confirnmedSby nucl ear mdgnet iXx cospoemt casperdingcdyoy Claim 36,

wherein R, is methoxyethyl or 3-methoxypropyl.

38. A compound according to Claim 36,
wherein R is hydrogen.

10 .
39. A compound of the formula
o
A
15 QLA
Rg
R
i 20

wherein Ry is selected from the group consisting of:
straight chain or branched chain alkyl containing one
to about ten carbon atoms and substituted straight
chain or branched chain alkyl containing one to about
25 ten carbon atoms, wherein the substituent is selected
from the group consisting of cycloalkyl containing
three to about six carbon atoms and cycloalkyl )
‘containing three to about six carbon atoms substituted
by straight chain or branched chain alkyl containing
. 30 one to about four carbon atoms; straight chain or
branched chain alkenyl containing two to about ten
carbon atoms and substituted straight chain or branched
chain alkenyl containing two to about ten carbon atoms,
wherein the substituent is selected from the group . -
35 consisting of cycloalkyl containing three to about six
carbon atoms and cycloalkyl containing three to about
six carbon atoms substituted by straight chain or
branched chain alkyl containing one to about four
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41 EXAMPLE 53

[err]-(4-Chl orophenyl)-1-(2-nethyl propyl)-1H |mu
i m dazo[ 4, 5-c] qui nol i ne-2-net hyl Acetate Usi ng t he \m ku““mu |L 46,
[err]-(4-chlorophenyl - 1-(2-nethyl propy u% 1H i m dazo| qui Mol ®ne* 2-

nmet hanol (2.6 g, 7.1 mmol, Exanple 52) % Teacted W th acetic anhydride to

provi de the Qﬁfh&ﬂdaﬁbﬂﬂim spec&éﬂc%f %Lrelﬁetﬁg lé(i]ég}& %{ﬁpfl rmed by

nucl ear magnet i c resonan

2-([err]- Ace?e%a&n(shpaeo&qwamuq f(czuzret:hybsnoﬁyap}nsmnd the alkyl
% mi dazol 4, 5- ﬁbﬁutyobbmﬁmmrcte to Wshogtt Bexmehkedrofatomspl e 47,

RURES o i dr e

per acet i c 5Sactf twopteviabheuthL AN cxaxkonsatiomsi bxr benzoyloxy, and EXAMPLE

55 4- Ami no-tRer h1k§1C Mo AR B baind ZoAB Y BHORE )sibitcarbon
atoms; benzyl; (phenyl)ethyl; and phenyl; said benzyl,
(phenyl)ethyl, or phenyl substituent being optionally
substituted on the benzene ring by one or two moieties

10 independently selected from the group consisting of
alkyl of one to about four carbon atoms, alkoxy of one
to about four carbon atoms, and halogen, with the
proviso that when said benzene ring is substituted by
two of said moieties, then the moieties together

15 contain no more than six carbon atoms;

R, and R; are independently selected from the
group consisting of hydrogen, alkyl of one to about
four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is selected from the group

20 consisting of alkyl of one to about four carbon atoms,’
alkoxy of one to about four carbon atoms, and halogen;

G is selected from the group consisting of
alkoxy containing one to about four carbon atoms,
alkoxyalkyl wherein the alkoxy moiety contains one to

25 about four carbon atoms and the alkyl moiety contains
one to about four carbon atoms, alkylamido wherein the
alkyl group contains one to about four carbon atoms,
azido, chloro, 1l-morpholino, 1-pyrrolidino, alkylthio
of one to about four carbon atoms, alkanoyloxy,

30 alkanoyloxyalkyl wherein the alkyl moiety contains one
to about four carbon atoms, and aroyloxy, with the
proviso that when G is alkylamido then R; is alkenyl,
substituted alkenyl, or alkoxyalkyl; and

R is selected from the group consisting of -

35 hydrogen, straight chain or branched chain alkoxy
containing one to about four carbon atoms, halogen, and
straight chain or branched chain alkyl containing one
to about four carbon atoms. ST e e
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I m dazo[ 4, 5- c] qui nol i ne- 2- net hanol Usi ng the met hod of Exanpl e 48,

2-([err]-acetoxy-4- chlorobenzyl)-1(2-nethyl propyl)-1Hi m dazof4,5- .

c]quinoline 5N oxide (3.3 g, 7.8 muol, Exanple 54) was

I socyanate and hydrol yzed to provide O. 8(2 of the desiﬂm
AAt®d: C, 66.2;+Hc

igﬁ&'with benzoyl
solid, mp. 140-145 C. Anal ysis: Calt ‘L ﬁw'iﬁum

Found: C, 65.6; H, 5.5; N, 14.4. - EXAMPLE 56
a-Butyl -1-(2-net hyl propyl)-1Hi m dazo[ 4, 5- c] qui no-

1i ne-2- net hanol Usi ngot.he Areidmgmburid Fafinphe £6rmitl@?- net hyl -
propyl)-1Hi m dazo[ 4,5-c]quinoline (20 g; 89 mmvl) was reacted with
val eral dehyde to provide 11.6 g of tlge desired product as a solid.

EXAMPLE 57 2- (1- Acet oxypentyl) - 14(2- net hyl propyl ) - 1H

i m dazo[ 4s5-c] qui nol i ne Usi ng t heg met haal of Exanpl e 46, _

a-butyl-1- (2-methyl propyl)-1Hi mgé i;Lg%%goline-z- met hanol (11.6 g;

37 mmol, Exanple 56) was reacted et i/c a dride to provide the

desired product. f Rz Rj3 e e S T
Rs This Sheet Has Been Replaced

Il
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wherein R; is selected from the group consisting of:

15 straight chain or branched chain alkyl containing one
to about ten carbon atoms and substituted straight
chain or branched chain alkyl containing one to about
ten carbon atoms, wherein the substituent is selected
from the group consisting of cycloalkyl coritaining

20 three to about six carbon atoms and cycloalkyl
containing three to about six carbon atoms substituted
by straight chain or branched chain alkyl containing
one to about four carbon atoms; straight chain or
branched chain alkenyl containing two to about ten

25 carbon atoms and substituted straight chain or branched
chain alkenyl containing two to about ten carbon atoms,
wherein the substituent is selected from the group
consisting of cycloalkyl containing three to about six
carbon atoms and cycloalkyl containing three to about

30 six carbon atoms substituted by straight chain or
branched chain alkyl containing one to about four
carbon atoms; alkoxyalkyl wherein the alkoxy moiety
contains one to about four carbon atoms and the alkyl
moiety contains one to about six carbon atoms; :

35 acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy
of two to about four carbon atoms or benzoyloxy, and
the alkyl moiety contains one to about six carbon
atoms; benzyl; (phenyl)ethyl; and phenyl; said benzyl,



4> R EXAMPLE 58

|2m( éaﬁgfzoéygfgwlnz)l }n(eZSﬁeg(]?/ljgr Opﬁls? néH'E he gener al nLll““M"lH“HLMl |lll47

2- (1-acet ox- ypentyl)-1-(2-nethyl propyl).-1Hi ni dazo[ 4, 5*c] fui'no-" | i*ne*(11.5
g; 32 mol, Exanple 57) was oxidized mn?ﬁ'peracetlc acid to provide the
desired 5N

2- (1- Acet ox;@h?%}lﬁtf\glmpﬁyp&%\%},) ui%l‘tléuent being optionally

‘i mi dazo[ 4, 5-mjkskitetedsonrihe bepziene ttingdugrahenerhsyoomodetidsse 51,
2 (1 acet ox 1 ifisithand1 {25 Qi ik | G 95 0LAnB18kNger |1 e SN

oxide (12 g; f%&fﬂnf ogg to aboﬁ% ‘%é‘?%%bék atoms, alkoxy of one
5 to about four carbon atoms, and halogen, with the
proviso that when said benzene ring is substituted by
two of said moieties, then the moieties together
contain no more than six carbon atoms;
R, and R; are independently selected from the
10 group consisting of hydrogen, alkyl of one to about
four carbon atoms, phenyl, and substituted phenyl
wherein the substituent is selected from the group
consisting of alkyl of one to about four carbon atoms,
alkoxy of one to about four carbon atoms, and halogen;
15 Z is selected from the group consisting of
alkoxy containing one to about four carbon atoms,
alkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains
one to about four carbon atoms, hydroxyalkyl containing
20 one to about four carbon atoms, oxoalkyl of two to
about four carbon atoms, alkanoyloxyalkyl wherein the
alkyl moiety contains one to about four carbon atoms,
alkylamido wherein the alkyl group contains one to
about four carbon atoms, substituted amino wherein the
25 substituent is alkyl or hydroxyalkyl of one to about
four carbon atoms, azido, chloro, 1-morph011no, )
1-pyrrolidino, alkylthlo of one to about four carhon
atoms, hydroxy, alkanoyloxy, and aroyloxy, )
_ Q is selected from the group consisting of
30 hydrogen, chloro, and R~E-NH~ wherein R, is an organic
group substantially inert to quinoline N-oxides and E
is a hydrolytically active functional group; with the
proviso that when Q is R~E-NH, then Z is other thana;;..;
hydroxy, substituted amino, or hydroxyalkyl as defined-:“:‘
35 above, and with the further proviso that when Q is w?r
hydrogen or chloro and Z is alkylamido or hydroxyalkyl,
then R; is alkenyl, substituted alkenyl, or alkoxyalkyl,
and T
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with tosyl chloride and amoni um hydroxide to pro- vide'the desired am
EXAMPLE 60 4- Am no-ac-butyl -1-(2-nethyl propyl) 1Him gmlmﬁuﬁ“mm Ml

c] qui nol i ne- 2- net hanol Heni hydrate Several drops of de
in nmethanol were added to a solution of 25 (1- acet axypent’yl )- 1 ( 2-

et hyl propyl) - 1Hi mi dazo[ 4, 5- clquinolin-4amne (12 g; 32 nnDI Exanpl e 59)

i n met hanol and the regulstl t I ut one
hour. The reaction wasibg%E n Hﬁ?%# %ﬁ? gﬁ%uggogg E?&ﬁi QPP

portion of thydredgend shkzraighin q!amrh %mbxg@cbeduﬁbaém ﬁéth%ne chl orl de,
‘washed with d@xﬁ@ilnﬂhFeanV%ro AHHIRS | £B0S L&éﬁbenaa&ohequm #, é@ndine of

2.6 g of & ViVTRLURSSEhARA, Brc Rranchad Einif p fRYS) dipkatnin v 0w SZI o

Cal cul at e8: ¥ @&Boadt Eou® tarlonl@atéomdound: C, 67.8; H 7.7; N, 16.
~

41. An antiviral pharmaceutical composition
comprising a compound according to Claim 1 and a -~
pharmaceutically acceptable vehicle, the compound being

10 present in an amount effective to inhibit and/or
prevent the progress of a viral infection.

42. A method of treating a mammal infected
with a virus, comprising administering to the mammal a
15 compound according to Claim 1 in an amount effective to
inhibit and/or prevent the infection.

43. A method according to Claim 42, wherein

the virus is Type II Herpes simplex.
20 ,

44. A method of inducing interferon
biosynthesis in a mamma1, which method comprises
administering to the mammal a compound according to
Claim 1 in an amount sufficient to induce interferon

25 biosynthesis.

. 45.. A method of inhibiting the growth of a
tumor  in a mammal, which method comprises administering
to the mammal a compound according to Claim 1 in an

30 amount sufficient to inhibit the growth of said tumor.

Thxs Sheet Has Been Rmfaccd
R




43 EXAMPLE 61 2- (1- Met hoxypentyl) -

1- (2-net hyl propyl)- 1H : i m dazo[ 4, 5-c] qui nol'i n-4-am ne Sodi um
hydride (0.32 g; 10.1 mmol) was added to a suspension of

4-am no-[err]-butyl-1-(2-nethyl propyl)-1H
i m dazo[ 4, 5- c] qui nol i ne- 2- net-hanol (3 g Q?Z'hnnl, Ex- anple 60) and the

resulting mxture was stirred for about 2 hours. Methyl iodide (0.82 ni;

13.8 mml) was added to. the m xture and .stirring was cont.i-nued over- night
hin layer chromatography indicated that the reaction was inconplete so

sodi um hydride (0.25°9) was ABSTRACT! pcenkBrieyosura €¥ by methyl iodide

(1 nmL). The reaction wasySg,l >d, [ or _seyeral aqdrtrona: hours then quenched

with materﬁgnd dilqted'a}t%#%%ﬁgFugsgfa gsubgLituted ¢ | ayer was separat ed,

washed wi t w%ﬂﬁ%mkﬁﬂiﬂiQmﬁﬁchaguﬁstﬂnsuLanﬁnegnaramayyamggégl

These compounds function as antiviral agents, they
induce biosynthesis of interferon, and'they inhibit
tumor formation in animal models. This invention also
provides intermediates for Preparing such compounds,
10 pharmaceutical compositions containing such compounds,
and pharmacolog;cal methods of using such cbmpounds.

a

15
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under vacuumto provide an oil. The oil was purified by silica gel %7654 =3
chr omat ography (1-3% nethanol in nmethy- |ene chloride as eluent) to provide
0.5 g of a solid, mp. 125[err]-128 C Anal ysis: Cal cul ated: C, 70.55; H,
8.3; "N, 16.5; Found: C, 70.2; H, 8.3; N, 16.0.

62 2-[1(1-Morpholino)pentyl]-21-(2-nmethylpropyl)-1H ' REPLACEﬁﬁvﬂsﬁﬁET
i m dazo[ 4, 5- c] qui nol i n4-am ne Thi onyt chloride (1 nL; 13.8 mmol) was
added to a chilled (O[err]-5[err] C.) ls,lspension of
4-amno-[err]-butyl-1-(2-

net hyl propyl ) - 1Hi m dazo[ 4, 5- c] qui nol i ne- 2- net hanol (3 g; 9.2 mmmol, Exarrpl e
60) in nethyl ene chl MQIEO'{I@DW)HOWH@Cd@iLHhﬁ partiqular dese g@n-st i rred for
several hours. Morphotdntmtics. Qont@0 tubes havess validenf Gind t he reaction

m xture was heated at reflux until thin |ayer chromatography indicated that
the reaction was com—plete——the—roacilon—miiti-o—was—g--ti-aa- W t h

addi tional methylene chloride, thénvigapativimhcdynoni um hydrox- ide were
added. The organic | ayer was separated, \WShEddintititonat er, dried over
magnesi um sul fate and- cmdafwﬁmmmum purified
by sequential silica gel Ekempratogr@phy usingiethylo.s

5 . 5 5 6 - -
27 - - 4 3 4
31 6 5 5 - -
40 6 7 7 - _
4“ — - 7 4 3
51 - - 5.1 0
61 - - 5 7 5
66 — - 3 2 2
72 — - 5 5 5
7 - - 5 5 3
81 — — 5 4 5
85 - - 5 5 5
50 — - 5 4 5
93 — - 5 5 0
36 — - 5 5 6
9. - - 5 5 5

These results show that the tested compounds are active
agai_nst VSV.
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acetate as the eluent in the first colum and 1-4% neth- anol in nethylene
chl.oride as the eluent in the second colum to give about | QRFPLACEMENT SHEET
desired product as a solid mp. 95-100[err] C. which analyzes for a third
of a nole of water. Anal ysis: Calculated: C, 68.8, H 8.45; N, 17.4;
Found: C, 68.7; H, 8.1; N, 17.4. 76 44
EXAMPLE 63 a- Met hyl - 1- ( 2- net hyI propyl)-1H i m dazo[ 4, 5-
c] qui nol i ne- 2- net hayyl eral nethod of Exanple 45, 1-(2-

[

;

net hyl propyl) - 1Hi nj 28 Vi %a]%gﬁn 8146 20 9; 89 nmmol) was reacted with
acet al dehyde to providet

NHE»

QI A
Iil' Ra R3
Ry

R

wherein R; is selected from the group comsisting of:

et hydroxyalkyl of ome to about six carbon atoms and
alkoxyalkyl wherein the alkoxy moiety is of one to
about four carbon atoms and the alkyl moiety is of one
to about six carbon atoms;

Rz and Rj are independently selected from the group |
comsisting of hydrogen and alkyl of one to about
four carbon atoms;

X is selected from the group consisting of alkoxy of
one to about four carbon atoms, alkoxyalkyl
wherein the alkoxy moiety is of one to about four
carbon atoms and the alkyl moiety is of one to
about four carbon atoms, hydroxyalkyl of one to
about four carbon atoms, and hydroxy; and

R is selected from the group consisting of hydrogen,
straight chain or branched chain alkoxy of one to
about four carbon atoms, halogen, and straight
chain or branched chain alkyl of one to about four
carbon atoms;

or a pharmaceutically acceptable acid addition salt
thereof.

2. A compound according to claim 1, wherein R; is

2-hydroxy-2-methylpropyl.

3. A compound according to claim 1, wherein R is
alkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains
two to about six carbon atoms.

4. A compound according to claim 3, wherein R is
methoxyethyl or 3-methoxypropyl.

5. A compound according to claim 1, wherein X is
hydroxy or methoxy.

6. A compound according to clmm 1, wherein R is
hydrogen.

7. A compound according to claim 1, wherein Ry is

hydrogen. o o
. ) R
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el

desi red'product The structure was confirmed by nu- clear nagnetic
resonance spectroscopy EXAMPLE 64

2- (1 Met hoxyet hyl ) - 1- (2- met hyl propyl ) - 1H E

i m dazo[ 4, 5- 6] qui nol i ne Usi ng the general nethod of ExamﬁEgLﬁ@EMfaN.Fréf'hyl -
1- (2- nmet hyl propyl ) - 1Hi m dazo[ 4, 5-c] qui nol i ne-2- nethanol (3 g; 11 mmol,
Exanpl e 63) was reacted with nethyl iogide to provide 2.4 g of the desired
product. The structure was confirned by nucl ear magnetic reso- nance

spectroscopy. 8. A compaii Sclaim 1, Wherem 20[4 5-c] qui nol i ne

2- (1- Met hoxyet hyl h?y- = 1
5N Oxi de  Using t a’%?§“=
et ho;y:t hy|)I Qg(g Ortipd %ﬁ%& " B %Tﬂd{zr‘i’ﬂpi ne (2.4 g; 8.5

,m"‘

mmol , Exanpl e 64) zé% Yoed usin erace Lc acigd to provide the desired
5N oxi de. \iﬁ? compQitagh a0 it 1 g e X,

2- (1- Met hoxyet hylfn‘i%?rﬁé’tm&ﬁ%pyl

i m dazo[ 4, 5-c] qU| ]i s go d accay tmélayariervahermkmu of Exanple 51,

2-(1- net hoxyet hy @#mnylsm-bpwl) 1H i ni dazo[ 4, 5-
e

compound according to claim 1, 4-amino-a-
a-dimethyl-2-ethoxymethyl-1H-imidazo[4,5c]quinolin-
1-ethanol.

13. A compound according to claim 1, selected from
the group consisting of:

4-amino-7-chloro-c,a~dimethyl-2-ethoxymethyl-1H-
- imidazof4,5-c]quinoline-1-ethanol

4-amino-a,a-dimethyl-2-hydroxymethyl- 1H-
imidazof4,5-c]quinoline-1-ethanol
4-amino-a,a-dimethyl-2-methoxymethyl-1H-
imidazof4,5-c]quinoline-1-ethanol
2-ethoxymethyl-1-(3-methoxypropyl)-1H-
imidazo[4,5-c]quinolin-4-anine; and
1-(2-methoxyethyl)-2-methoxymethyl-1H-
imidazo[4,5-c]quinolin-4-amine.

14. The compound according to claim 1, 4-amino-2-
ethoxymethyl-a-ethyl-a-methyl-1H-imidazo{4,5-
c]quinoline-1-ethanol, or a pharmaceutically acceptable
acid addition sait thereof.

15. A method of inducing interferon biosynthesis in a
mammal, which method comprises administering to the
mammal a compound according to claim 1 in an amount
sufficient to induce interferon biosynthesis.

L
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c] qui ol iHHE BN axmie—{? 4 g,“’ ® rrrml Exanpl e 65)}
g of {¥he:desimedvaprbdlcto asged . Tr. yst aI li ne solid,: g i
whi ch\/a:nalwrz)es fierzed e ft@ufgr,h..ﬁff....a nol e of water;. ¥
C, 67. 45 Hingl(s)5; pdyed 18..9¢0 phpund... C 67.7, H 7. i)
EXANPVE 67 @ Met fugka J\-(Roﬁbivhyl—prdpyl) 1H-| i daZoE« 5 C qw n

| i nei2- pet hyl- ~Aceiat e USI hg the ‘general met hod of Exanpl e
[err} ----- ‘ret-hyl -1+ 2= met-hyl pro ~~3H- i mi dazo[ 4
(5.8 g, 0.02 nol, Exanple ~anhydri

the desired product. 1H- Azocwqoumom-‘mmmis

I This application is'a continuation-in-part of common-
ly assigned application U.S. Ser. No. 07/838,475, filed
Feb. 19, 1992, now abandoned, which is 2 continuation-
in-part of commonly assigned application U.S. Ser. No.

- 07/687,326, filed Apr. 18, 1991, now abandoned, which
is a continuation-in-part of commonly-assigned applica-
tion U.S. Ser. No. 07/662,926, filed on Mar. 1, 1991,
now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to 1H-imidazo[4,5-c]quinoline
compounds. In other aspects, this invention relates to
antiviral 1H-imidazo{4,5-c]quinolin-4-amines, interme-
diates for the preparation of such compounds, pharma-
ceutical compositions containing such compounds, and
pharmacological methods of using such compounds.

2. Description of the Related Art

The first reliable report of the 1H-imidazo[4,5-
c]quinoline ring system, Backman et al., J. Org. Chem.
15, 1278-1284 (1950), describes the synthesis of 1-(6-
methoxy-8-quinolinyl)-2-methyi-1H-imidazo[4,5-
c]quinoline for possible use as an antimalarial agent.
Subsequently, syntheses of various substituted 1H-
imidazo[4,5-c]quinolines have been reported. For exam-
ple, Jain et al,, J. Med. Chem. 11, pp. 87-92 (1968), has
synthesized the compound 1-[2<(4-piperidyDethyi]-1H-

=Nkt Rex 2y el

N 7‘05[05‘”—_1 ﬂ’ﬂ) N

CERERG .. o
p"r Lu 78. [X3 [‘(
46,

i-de~to- pr 0v1 de....

tmidazo[4,5-c]quinoline as a possible anticonvulsant and -

~ cardiovascular agent. Also, Baranov et al.,, Chem. Abs.
85, 94362 (1976), has reported several 2-oxoimidazo[4,5-
c]quinoiines, and Berenyi et al., J. Heterocyclic Chem.
18, 1537-1540 (1981), has reported certain 2-
oxoimidazof4,5-c]quinolines.

Certain antiviral 1H-imidazo[4,5-c]quinolin-4-amines
are described in U.S. Pat. No. 4,689,338 (Gerster).
These compounds are substituted on the 1-position by
alkyl, hydroxyalkyl, acyloxyalkyl, benzyl, phenylethyl
or substituted phenylethyl, and at the 2-position with
hydrogen, alkyl, benzyl, or substituted benzyl, phenyl-
ethyl or phenyl. Furthermore, these compounds are
known to induce interferor biosynthesis. Other antiviral
1H-imidazo{4,5-c]quinolin4-amines, substituted on the
1-position by alkenyl substituents, are described in U.S.
Pat. No. 4,929,624 (Gerster).
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EXAMPLE 68 2- (1- Acet oxyet hyl ) -1-(2-net hyl propyl)- 1H

I m dazo[ 4, 5-] qui nol i ne 5N Oxi de Usi ng t'he general nethod of Exanple 47
a-nmet hyl -1- (2-nethyl propyl)-1Hi m dazo[ 4, 5c] qui nol i ne-2- et hyl acet at e,
(6.3 g 0.02 nmol, Exanple 67) was oxidized with peracetic acid to provide
the desired 5N oxide as a solid. The styucture was confirmed by nucl ear
magneti c reso- nance spectroscopy. EXAMPLE 69

4- Ami no-[err]-nethyl - t hyl.pr o 1 da _

c] qui nol i ne- 2- net hyl Acti at “?jﬁiqud %gf%fqgf‘s hod of Exanple
51, 2-(1-acetox- yet Husiazol$,5 2: Pﬂ-uvﬁ ]‘qw nol i me SN
oxide (4.1 g 2.5 nmol torssaah|as %ﬂabsw pioglinghe desired

product as a solid, nwherehd2ther dsub@bientr ]I&Cmmhldia,ahaﬂ.glms, as contai ni ng
one fourth of a nole clilovs talitylamin®y) at diziksylartito; ahd thel2%0bdiiu3; %1, 6. 8, %N\,

16.9; Found: %C, 65. Sent%8d, #té afid) hiBrdkyalkyl, aminoalkyl, or al- EXAMPLE 70
kanamidoalkyl Said patent also discloses 3-amino and
3-nitro quinoline intermediates substituted at the 4-posi-
tion by hydroxyalkylamino or cyclohexylmethylamino,
and 1H-imidazo[4,5-c]quinoline N-oxide intermediates .
substituted at the 2-position with, inter alia, hydroxyal-
kyl, aminoalkyl, or alkanamidoalkyl.

DETAILED DESCRIPTION OF THE
INVENTION

This invention provides compoun is of Formula I:

NH;
N
N X
QI A
N Rz R3
|
Ry

R

wherein R is selected from the group consisting of:
bydrogen; straight chain or branched chain alkyl con-
taining one to about ten carbon atoms and substituted
straight chain or branched chain alkyl containing one to
about ten carbon atoms, wherein the substituent is se-
lected from the group consisting of cycloalkyl contain-
ing three to about six carbon atoms and cycloalkyl con-
tzining three to about six carbon atoms substituted by
straight chain or branched chain alkyl containing one to
about four carbon atoms; straight chain or branched
chain alkenyl containing two to about ten carbon atoms
and substituted straight chain or branched chain alkenyl
containing two to about ten carbon atoms, wherein the
substituent is selected from the group consisting of cy-
cloalkyl containing three to about six carbon atoms and
cycloalkyl containing three to about six carbon atoms
substituted by straight chain or branched chain alkyl
containing one to about four carbon atoms; hydroxyal-
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2- (2- Met hoxyet hyl ) - 1- (2- met hyl propyl ) - 1H

I m dazol[ 4, 5- c] qui nol i ne Usi ng t he general

nmet hod of Exanpl e

45, 2-met hyl -1- (2-met hyl propyl ) - 1Hi m dazo[ 4, 5-c] quinoline (2 g 8.4 mul,)
was reacted with 2-chloroethyl methyl ether (0.76 nL, 10 nmmol) to provide
t he desired product. The structure was xonfirned by nucl ear magnetic
EXAMPLE 71

resonance spectroscopy.
2- (2- Met hoxyet hyl ) - 1- ( 2- met hyl propyl ) - 1H

i m dazo[ 4, 5-c] qui nol i ne

5N Oxi de Usi ng the general nethod of Exanple 47, 2-(2-

R R

desired 5N oxide a 88?%\/5
magneti c resonance <PERRE G3EIP outtcn

Qan axoms

ll'uun & (1 g, 3.5
gu!yé% de 0.75 g of the
No{e 1IN med by nucl ear

straight cham or branched chain alkyl conta.tmng one to
about ten carbon atoms, wherein the substituent is se-
lected from the group consisting of cycloalkyl contain-
ing three to about six carbon atoms and cycloalkyl con-
taining three to about six carbon atoms substituted by
straight chain or branched chain alkyl containing one to
about four carbon atoms; straight chain or branched
chain alkenyl containing two to about ten carbon atoms
and substituted straight chain or branched chain alkenyl
‘containing two to about ten carbon atoms, wherein the
substituent is selected from the group consisting of cy-
cloalkyl containing three to about six carbon atoms and
cycloalkyl containing three to about six carbon atoms
sobstituted by straight chain or branched chain alkyl
containing one to about four carbon atoms; hydroxyal-
kyl of one to about six carbon atoms; alkoxyalkyl
wherein the alkoxy moiety contains one to about four
carbon atoms and the alkyl moiety contains one to
about six carbom atoms; acyloxyalkyl wherein the
acyloxy moiety is alkanoyloxy of two to about four
carbon atoms or benzoyloxy, and the alkyl moiety con-
tains one to about six carbon atoms; benzyl; (phenyl-
Jethyl and phenyl; said benzyl, (phenyl)ethyl, or phenyl
substituent being optionally substituted on the benzene
ring by one or two moieties independently selected
from the group consisting of alkyl of one to about four
carbon atoms, alkoxy of ome to about four carbon
. atoms, and halogen, with the proviso that if said ben-
zene ring is substituted by two of said moieties, then the
moieties together contain no more than six carbon

atoms;

Rz and Rj are independently selected from the group
consisting of hydrogen, alkyl of one to about four car-
bon atoms, phenyl, and substituted phenyl wherein the
substituent is selected from the group consisting of alkyl
of one to about four carbon atoms, alkoxy of one to
about four carbon atoms, and halogen;
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46 EXAMPLE 72
2- (2- Met hoxyet hyl ) - 1- (2- met hyl propyl ) - 1H
i m dazo[ 4, 5-c] qui nol i n-4-am ne Usi ng the general nethod of Exanple 51,
2- (2- met hoxyet hyl)-1-(2-nethyl propyl)-1Hi m dazo[ 4, 5c- ]quinoline 5N oxide
(0.75 g, Exanple 71) was am nated to prgvide 0.4 g of the desired product
as a solid, mp. 168[err]-170[err] C Analysis: Calculated: %, 68.4; %,
7.4; 9N, 18.8; Found: XGs s8fected Hom thé grtdp dohshiting of alkoxy
EXAVPLE 73 1-[1- ( 2c8huish awwa;%mw%ammgf - ina

- c qui nol i ne

yl ] propan- 2- one ?g
s T e A %} s i SR
cooled to - err [ OPTODVT
mol ) wes added dr op cagg;r}’ftg aloalk ane to gfoi?':ruﬁrgjar-
bon atoms, alkyla:mdo wherein the alkyl group contains
one to about four carbon atoms, amino, substituted
amino wherein the substituent is alkyl or hydroxyalkyl
of one to about four carbon atoms, azido, chloro, hy-
droxy, l-morpholino, l-pyrrolidino, and alkylthio of
one to about four carbon atoms; and
R is selected from the group consisting of hydrogen,
straight chain or branched chain alkoxy containing one
‘to about four carbon atoms, halogen, and straight chain
or branched chain alkyl containing one to about four
carbon atoms;
or a pharmaceutically acceptable acid addition salt
thereof.
This invention provides intermediate compounds of
Formula V(a)

10

V{a)

NHR4

"

wherein R is as defined above, Y is —NO; or —NH>,

and R4 is alkoxyalkyl wherein the alkoxy moiety con-

- .tains one to about four carbon atoms and the alkyl moi-
ety contains two to about six carbon atoms.

This invention provides intermediate componnds of

Formula VII(a)
N - VO@
o0y
)
R‘a
R
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utes post addition, N nethoxy-N nethylacetamde (0.45 g, 4.4 mol),
prepared according to the nethod of T. A Oster and T. M Harris, -
Tetrahedron Letters, 24, 1851 (1983) was added. After 15 mnutes the
reacti on was quenched with water and the resulting precipitate was
collected and dried to provide the desiged product as a solid. The
structure was confirnmed by nuclear nmag- netic resonance spectroscopy.
EXAMPLE 74 a- Met hyl - 1- ( 2- et hyl propyl ) - 1H i m dazo[ 4, 5- c] qui no-

| i ne- 2- et hanol 1-[1-(2- Met hyl propyl ) -1H i m dazo[ 4, 5-c] qui nol i n-2-

yl ] propan-2-one (8 g, 28.4 mol, Exanple 73) was sus- pended in ethanol
(400 nml). Sodi um bowhéneilt Roie 2§ Hefided) abehds B comdectimaswittidiat-and t he reacti on
m xture was stirredmala VidrandeRyeisailkexy alkol adtmrein?tlieoalkoxy Met hanol (about
20 nL) was added angofdty Eshtaths\Wae t6 abbutfoad carban atogistandheer was added
then the sol vents wakgl koY edntaiicsnevRCabout sbhearben astomswas partiti oned
bet ween met hyl ene chlpuit gevenfidn\fodides Threntediaye eompiunds iofe | ayer was
separated, dried OVEpHEYNKIRYM -

- _ X(2)
0\ N
o+
OL i

N Rz R3
i
Rs

R

wherein R, Rz, and R3 are as defined above;

R; is selected from the group consisting of: straight
chain or branched chain alkyl containing one to about
ten carbon atoms and substituted straight chain or
branched chain alkyl containing one to about ten car-
bon atoms, wherein the substituent is selected from the
group consisting of cycloalkyl containing three to about
six carbon atoms and cycloalkyl containing three to
about six carbon atoms substituted by straight chain or
branched chain alkyl containing one to about four car-
bon atoms; straight chain or branched chain alkenyl
containing two to about ten carbon atoms and substi-
tuted straight chain or branched chain alkenyl contain-
ing two to about ten carbon atoms, wherein the substitu-

* ent is selected from the group consisting of cycloalkyl
containing three to about six carbon atoms and cycloal-
ky! containing three to about six carbon atoms substi-
cuted b straight chain or branched chain alkyl contain-
iapg ou: to about four carbon atoms; alkoxyalkyl
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47 sulfate then concentrated under vacuumto give the desired product. The
structure was confirnmed by nu- clear magnetic resonance spectroscopy.
EXAMPLE 75 2- (2- Met hoxypr opyl ) - 1- ( 2- net hyl propyl ) - 1H
i m dazo[ 4, 5-c] qui nol i ne [err]-Methyl -1-(2-nethyl propyl)-1Hi m dazo[ 4, 5c-
] qui nol i ne-2-ethanol (6.5 g, 23 mmol, Exanple 74) was dissolved in

N, N- di net hyl f ormam de (50 nL) then cooled to O[err] C Sodi um hydride (0.8
g, 25 mmol), 80@6dispersion i n mneral oiI) was added and t

m xture was sti rreda é"‘\"# ﬁf{;ﬁém %%nsh&é t%@}“gé-b X1[

34 mmol ) was added
about 1 hour and t

ét%:%l

out sxx carbon atoms; acyloxyal wherein
acyloxy moiety is alkanoyloxy of two to about four
carbon atoms or benzoyloxy, and the alky! moiety con-
tains one to about six carbon atoms; benzyl; (phenyl-
)ethyl; and phenyl; said benzyl, (phenyl)ethyl, or phenyl
substituent being optionally substituted on the benzene
ring by one or two moieties independently selected
from the group coasisting of alkyl of one to about four
carbon atoms, alkoxy of ome to about four carbon
atoms, and halogen, with the proviso that if said ben-
zene ring is substituted by two of said moieties, then the
moieties together contain no more than six carbon
atoms; and

G is selected from the group consisting of alkoxy
contaming one to about four carbon atoms, alkoxyalkyl
wherein the alkoxy moiety contains one to about four
carbon atoms and the alkyl moiety contains one to
about four carbon atoms, alkylamido wherein the alkyl
group contains one to about four carbon atoms, azido,
chioro, 1-morpholino, 1-pyrrolidino, alkylthio of one to
about four carbon atoms, alkanoyloxy, alkanoyloxyal-
kyl wherein the alky! moiety contains one to about four
carbon atoms, and aroyloxy, with the proviso that when
G is alkylamido then Rsis alkenyl, substituted alkenyl,
or alkoxyalkyl.

Further this invention provides compounds of For-
mula Xi(a)

Q XX(=)
N N YA
< , \H
lii R R3
Rs

R

wherein R, R2, R3 and Rs are as defined above,

he resulting
odide (2.2 ni,
O[err] C for
The reaction
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was quenched with water and then diluted with ethyl acetate. The organic
| ayer was separated, washed sev- eral tinmes with water, dried over
magnesi um sul fate then concentrated under vacuum The resulting residue was
purified by silica gel chromatography using 2-5% net hanol in nethyl ene
chloride to give about 3 g of the desirgd product. The structure was
confirnmed by nu- clear nagnetic resonance spectroscopy.
EXAMPLE 76 2- (2- Met hoxypr opyl ) - 1- ( 2- net hyl propyl ) - 1H
i m dazo[ 4, 5- c] qui nol i els qgtepcﬁé‘rom@iengrqmec%@n& ofeléaxy of Exanple 47,
2- (2- met hoxypr opy| Fontaigingona§o pbowfopr carbiom atems] alkexyalkylui nol i ne (3 g,
10 nmmol, Exanpl e 7Whenein theialkoxydmaidtly qoataioebne taabdut foysr ovi de 2.1 g of
t he desired 5N oxi dearbonaatoms dnd nthie. alk¥b [mewiedy t3ffadris bn€.toThe structure
was confirnmed by nugbest folle@afidnCatods) hgdrsxyalkst coatainiaghe
EXAMPLE 77 2- ( 21d/BbOROSRF SRBok-atotnsd, SRjally] Roff¥kihg it to
I m dazo[ 4, 5- c] qui noLj,B:4 on 2tSind ' 1 WR f Exanple 51,
2-(2- et hoxypr opyl i (et :Efé( a&ﬁ%ﬂéﬁﬁoﬂ%%&gm@&

alkylamido wherein the alkyl group contains onpe to

about four carbon atoms, substituted amino wherein the

substituent is alkyl or hydroxyalkyl of one to about four

carbon atoms, azido, chloro, !-morpholino, 1-pyr-

rolidino, alkylthio of one to about four carbon atoms,

hydroxy, alkanoyloxy, and aroyloxy; and

Q is selected from the group consisting of hydrogen,
chloro, and R—E—NH— wherein R; is an organic
group substantially inert to quinoline N-oxides and E is
a hydrolytically active functional group, with the pro-
viso that when Q is R—E—NH—, then Z is other than
hydroxy, substituted amino, or hydroxyalkyl, and with
the further proviso that when Q is hydrogen or chloro
and Z is alkylamido or hydroxyalkyl, then Rsis alkenyl,
substituted alkenyl, or alkoxyalkyl.

R} of Formula I preferably contains two to about ten
carbon atoms. More preferably Ri contains two to
about eight carbon atoms. Most preferably, Ry is 2- -
methylpropyl or benzyl. :

X of Formula I is preferably azido, hydroxy, ethoxy,
methoxy, I-morpholino, or methylthio, particularly in
embodiments wherein R is 2-methylpropyl, 2-hydroxy-
2-methylpropyl, or benzyl.

Other substituents in compounds of Formula I that

- contain an alkyl radical (e.g., R when R is alkoxy or
alkyl, or X when X is alkylamido) preferably contain
two carbon atoms or, more preferably, one carbon atom
in each alkyl radical.

It is preferred that R of Formula I be hydrogen.

Most preferred compounds of Formula I include
4-amino-a-butyl-142-methylpropyl)-1H-imidazo[4,5-
clquinoline-2-methanol  hemihydrate, 4-amino-a,a-
dimethyl-2-ethoxymethyl- 1H-imidazo[4,5-c]quinoline-
1-ethanol, 2-ethoxymethyl-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinolin-4-amine, and 4-amino-1-phenyl-
methyl-1H-imidazo[4,5-c]quinoline-2-methanol.
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clquinoline 5N oxide (2 g, 6.4 mvol, Exanple 76) was am nated to provide
1.3 g of the desired product as a solid, mp. 139[err]-141[err] C
Anal ysis: Calculated: %C, 69.2; 9, 7.7, 9%, 17.9; Found: %, 69.1; %,
7.8; %N, 17. 8. ' ' 48
EXAMPLE 78 a- Met hyl - 1- (2-met hyl propyl ) -glH i m dazo[ 4, 5- ¢] qui no-
| ine-2-ethyl Acetate Usi ng the general nethod of Exanple 46, a-nethyl-
1- (2- et hyl propyl ) - 1H i m dazo[ 4, 5-c] qui nol i ne-2- ethanol (9.4 g, 33 nmol,
Exanpl e 74) was reactA&dcompbund of the invention can be prepared as )
described in the Reaction Scheme below, wherein R,
Ri, Ro, R3, and X are as defined above and wherein P is
a2 hydroxyl protecting group that can subsequently be
removed, such as alkanoyloxy (e.g., acetoxy), or aroy-
loxy (e.g., benzoyloxy), and Rs is as defined for Ry
above absent hydroxyalkyl and hydrogen.
Many quinclines of Formula II are known com-
pounds (see, for example, U.S. Pat. No. 3,700,674 and
references cited therein). Those that are not known can
be prepared by known methods, for example, from
4-hydroxy-3-nitroquinolines as illustrated in step (1) of
Scheme L Step (1) can be conducted by reacting the
4-hydroxy-3-nitroquinoline of Formula II with a chlori-
nating agent such as thionyl chloride or phosphorus
oxychloride. The reaction is preferably conducted in
N,N-dimethylformamide, optionally in the presence of -
methylene chloride, and is preferably accompanied by
beating. Preferably, a large molar excess of phosphorus
oxychloride is avoided. Use of about 1-2 moles of phos-
phorus oxychloride per mole of the 4-hydroxy-3-
nitroquinoline of Formula II has been found to be par-
ticularly preferable.
In step (2) a 3-nitro-4-chloroquinoline of Formula III
is reacted by heating with an amine of the formula
RsNH;, wherein Rs is as defined above, in a suitable
solvent sach as water, dichloromethane, or tetrahydro-
furan, to provide a quinoline of Formula IV. Steps (1)
and (2) can be combined such that the 3-nitro-4-
chloroquinoline need not be isolated prior to reaction
with the compound of the formula RsNH>. Such a reac-
tion is exemplified in Example 134 and Example 183
(Step A) of U.S. Pat. No. 4,689,338, the disclosure of
- which is incorporated herein by reference.
A compound of Formula IV is reduced in step (3)
preferably using a catalyst such as platinam on carbon,
to provide a compound of Formula V. This can be
carried out conveniently on a Parr apparatus in an inert
solvent such as toluene or a lower alkanol.
In step (4) an intermediate compound of Formula V is

reacted with (i) a carboxylic acid of the formula, | peoi ACEMENT SHEET

(OH)R2XR3)CCOH
23 OCT 1997

or (ii) a trialkyl ortho ester of the formula,

(OHXR2)(R3)C—C(OAlkyl)s

wherein “alkyl” is a straight chain or branched chain
alkyl group containing one to about four carbon atoms,




acetic anhydride to provide the desired product.

confirmed by nucl ear nmagneti c resonance spectroscopy.

2- (2- Acet oxypropyl ) - 1-(2-nethyl propyl)-1H
I m dazo[ 4, 5-c] qui noline 5N Oxi de Usi ng the general nethod of Exanple 47,
1- (2- et hyl propyl ) - 1Hi g dazo[ 4, 5- c] qui nol i ne-2-ethyl acetate

EXAMPLE 79

[err]-methyl -

(10.7 g, 33 mol ,

t he desired SN oxide. The structure was confirned by nucl ear

nance spectosc

opy.

or (iii) a combination of pxph/m campgxylic acid with

4- Ani no- [err] met hysugh @otriadicylyonshe pytey -torprioyidiaz sjommund of '
- et hy| Fagetuld ¥1. Inlgiynepse, the geaasion| camdtelvadried olxanpl e 51,
ypr opy Iby-leatiag/reigh it mbony 130°16: imitldagmsehca-afjagui no- |ine 5N
oxi de (10.5 g, 30 magid, prafergbly a’xbaedicatid ofahedodomulnr ovi de the desired

c] qui noline-2
2- (2-acetox- y

product. The structure was confirmed by nucl ear

spectros- copy.

4- Amino-[err]-

nmet hyl -

(OH)(R3)}R2)CCOHEXAMPLE 81

1- (2- et hyl propyl ) - 1Hi mi dazo[ 4, 5-

An alternate method of providing the 2-substituted
imidazo ring is illustrated in steps (5) and (6). Step (5)
mvolves a reaction similar to that described in connec-
tion with step (4), but involving formic acid or a trialk-
ylorthoformate to form an intermediate of Formula
V1. The intermediate of Formula VII can then be de-
protonated by a strong base (e.g., an alkyllithium such
as n-butyllithium) and reacted with a compound of the
formuia

o]
I
RoCR3

to form an intermediate of Formula VL

Step (7) involves protecting the hydroxyl group with
a removable protecting group such as an alkanoyloxy
group (e.g., acetoxy) or an aroyloxy group (e.g., ben-
zoyloxy). In instances wherein a hydroxyl group is
present in the l-substituent, it too can be protected in
step (7) and later removed as appropriate when it will
no longer interfere with subsequent reactions. Suitable
protecting groups and reactions for their placement and
removal are well known to those skilled in the art. See,

. for example, U.S. Pat. No. 4,689,338 (Gerster), Exam-

ples 115-123,

Step (8) provides an intermediate of Formula IX,
through oxidation of a compound of Formula VIII with
a conventional oxidizing agent that is capable of form-
ing N-oxides. Preferred oxidizing agents include perox-
yacids and hydrogen peroxide. Heating is generally
employed to accelerate the rate of reaction.

In step (9) an N-oxide of Formula IX is heated in the
presence of a suitable chlorinating agent such as phos-

phorus oxychloride to provide a chlorinated intermedi- -

ate of Formnia X.

The structure was

Exanpl e 78) was oxidized with peracetic acid to provide

magneti c reso-

magneti c resonance
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c] qui nol i ne- 2- et hanol Usi ng the general nethod of Exanple

4-amno-[err]-

60,

nmet hyl - 1- ( 2- net hyl propyl ) - 1H i m dazo[ 4, 5- c] qui no-

l'ine-2-ethyl acetate (10.2 g, 30 nmol, Exanple 80) was hydrolyzed to
provide 2 g of the desired product as a solid, mp. 196[err]-197.5[err]
Anal ysis: Calcul ated: %C, 68.4; %, 7.4p %\, 18.8; Found: %, 68.6; %,

7.5; %\, 18.9.
EXAMPLE 82
ni t roqui nol i ne

49

7- Chl or o- 4- ( 2- hydr oxy- 2- net hyl pr opyl ami no) - 3-

In step (10) the 4-chloro group is replaced by a 4-
amino group and the protecting group P is removed to
provide a2 compound of Formula XII (a subgenus of
Formula I). The amination reaction is carried out in the
presence of ammonium hydroxide or, preferably, am-
monia. Preferably the intermediate of Formula X is
heated at 125° to 175° C. under pressure for 624 hours.
Preferably the reaction is conducted in a sealed reactor
in the presence of either ammonium hydroxide or 2
solution of ammonia in an alkanol, (e.g., preferably
about 5% to about 15% ammonia in methanol).

A compound of Formula XII can also be prepared by
way of step (9a) of the Reaction Scheme. Step (92)
involves (i) reacting a compound of Formula IX with an
acylating agent; (ii) reacting the product with an ami-
nating agent; and (iii) isolating the compound of For-
mula XIL Part () of step (9a) involves reacting an N-
oxide with an acylating agent. Snitable acylating agents
include alkyl- or arylsulfonyl chlorides (e.g., benzene-
sulfonyl = chloride, methanesulfonyl chloride, p-
toluenesulfonyl chloride). Arylsulfonyl chlorides are
preferred. p-Toluenesulfonyl chloride is most preferred.
Part (ii) of step (9a) involves reacting the product of
part (i) with an excess of an aminating agent. Suitable
aminating agents include ammonia (e.g., in the form of
ammonium hydroxide) and ammonium salts (e.g., am-
monium carbonate, ammonium bicarbonate, and ammo-
nium phosphate). Ammonium hydroxide is preferred.
The reaction of step (9a) is preferably carried out by
dissolving the N-oxide of Formula IX in an inert solvent
such as methylene chloride, adding the aminating agent

* to the solution, and then adding the acylating agent.

Preferred conditions involve cooling to about 0° C. to
about 5° C. during the addition of the acylating agent.

‘Heating or cooling can be used to control the rate of the

reaction. Step (92) also involves removal of protecting
group P as discussed above in connection with step (7).
A further alternative method of preparing a compound
of Formula XII is shown in steps (11) and (12).

Step (11) involves reacting an N-oxide with an isocy-
anate wherein the isocyanato group is bonded to a hy-
drolytically active functional group. The term “hydro-
Iytically active functional group” as used herein desig-
nates any functional group that is capable of being sub-

C.
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Usi ng the general nethod of Example 41, 7-chloro-4-

hydr oxy-3-nitroquinoline (18 g, 80 mol,) was chlori- nated using thionyl
chloride. After the chlorination was conplete, as indicated by thin |ayer
chromat ography, the reaction mxture was allowed to cool to roomtem
perature. Triethylamne (28 nL, 200 mmph) and 2- am no-2-met hyl - 2- pr opanol
(10.3 g, 96 mol) were added and the reaction m xture was heated at refl ux
for about 1 hour. The reaction m xture was cooled in an ice bath and the
resulting precipitate was collected and dried to provide the desired,
product as a solid. The structure was confirned by nucl ear magnetic
resonance spectroscopy. EXAMPLE 83

7-Chloro-[err]-dinmeth gthox rIEt #gs#
i m dazo[ 4, 5- ¢] qui nol |§% eopljifi¢ %F?’ﬁu Phd§Pof Exanpl e 42,
7-chl oro-4- (2-hydroxy* ¥(18.5 g, 63
mol , Exanpl e 82) vvasa?ré\‘m@@& Qﬁ@ £198P$ é‘!é-‘tl!l@‘? ﬁ’&bﬂpﬁlm ne reacted with

et hoxyacetic acid to provide the desired product as a thick, green oil.
EXAMPLE 84 7- Chl or o- 2- et hﬁxyrret hyl - 1- ( 2- hydr oxy- 2- net hyl -

(—C—).

A particular class of such isocyanates is isocyanates of
the formula R;—E—NCO, wherein R;is an organic
group substantially inert to quinoline N-oxides under
the conditions of step (11) and E is a hydrolytically
active functional group. Suitable R; groups are easily
selected by those skilled in the art. Preferred groups R;
include- alkyl, aryl, aﬂwnjLamdcombumﬁonsﬂmueof
Particular preferred isocyanates include aroyl isocya-
nates such as benzoylisocyanate. The reaction of the
isocyanate with the N-oxide is carried out under sub-
stantially anhydrous conditions by adding the isocya-
nate to a solution of the N-oxide in an inert
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propyl)-1Hi m dazo[ 4, 5-c] qui nol i ne 5N Oxi de Usi ng the general nethod of
Exanpl e 47, 7-chloro- [err]-dinmethyl-2-ethoxynmethyl-1H i m dazo[ 4, 5-c] qui no-
| i ne-1-ethanol (20.9 g, 63 mml, Exanple 83) was oxi- dized with peracetic
acid to provide 14.8 g of the de- sired oxide as a solid.

EXAMPLE 85 4-Am no-7-chloro-[err]-di mgghyl - 2-et hoxynet hyl - 1H-

i m dazo[ 4, 5- c] qui nol i ne- 1- et hanol Usi ng the general nethod of Exanple 51,
7-chl oro-2- et hoxynet hyl - 1- ( 2- hydr oxy- 2- net hyl propyl )- 1H

i m dazo[ 4, 5-c] qui noline 5N oxide (14.8 g, 42 mmol, Exanple 84) was ani nat ed
to provide 8.6 g of the de- sired produc as a solid mp. 238[err] -240[err]
C. ' 50
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Anal ysis: Calculated: % C, 58.5; %4, 6.1, %\, 16.1; Found: %, 58.4; 9%

6.0; %\, 16.0. EXAMPLE 86
[err]-Di met hyl - 2- hydr oxynet hyl - 1H i m dazo[ 4, 5-
c] qui nol i ne- 1- et hanol Usi ng the general nethod of Exanple 24, 3-am no-4-

(2- hydr oxy- 2- met hyl propyl am no) qui nol i ngg (45 g, 0.19 nol) was reacted wth
glycolic acid to provide 35.7 g of the desired product as a tan solid. The
structure was confirmed by nucl ear rmagneti c resonance spectros- copy.
EXAMPLE 87 1- (2- Hydr oxy- 2- met hyl propyl ) - 1H i m dazo[ 4, 5-

c] qui nol i ne-2-net hyl Acetate Usi ng the general nethod of Exanple 2,©
[err]-dinmeth- yl-2-hydroxynethyl-1Hi m dazo[ 4, 5-c] qui nol i ne-1- et hanol
(35.0 g, 0.13 nol, Exanple 86) was reacted with acetyl chloride to provide

32.3 g of a tan solid. Nuclear .
-continued

REACTION SCHEME

01\ cl
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magneti c resonance spectroscopy showed that the tan solid contained the
desired product plus about 10 per- cent of the diester. The
used without addi- tional purification.

2- Acet ynet hyl - 1- ( 2- hydr oxy- 2- et hyl propyl ) - 1H

I m dazo[ 4, 5-c] qui noline 5N Oxi de Using the general nethod of Exanple 47,

1- (2- hydroxy-2-net hyl propyl)-1H i m dazo[ 4, 5- c] qui nol i ne-

2-

mat eri al was
EXAMPLE 88

net hyl acetate

(31 g, Exanple 87) was oxidized with peracetic acid to provide 19.6 g of

crude SN oxi de.

51

solvent such as dichloromethane. The resulting 4-sub-
stituted compound of Formula XI can be isolated by
removal of the solvent.

Step (12) of the Reaction Scheme involves hydrolysis
of a compound of Formula XI. The term “hydrolysis”
as used herein designates not only nucleophilic displace-
ment with water but also displacement with other nu-
cleophilic compounds. Such a reaction can be carried
out by general methods well known to those skilled in
the art, e.g., by heating in the presence of a nucleophilic
solvent such as water or a lower alkanol optionally in
the presence of a catalyst such as an alkali metal hydrox-
ide or lower alkoxide.

In steps (9a), (10) or (12) a compound comprising a
protecting group such as acetoxy, benzoyloxy, or the
like, is deprotected to afford a compound comprising a
hydroxyl group. A hydroxyl-containing compound of
Formuia I can be converted or elaborated by methods
well known to the skilled in the art to afford a further
compound of Formula L For example, reaction with
thionyl chlcride will provide a compound of Formula X
wherein X is chloro. Reaction of this compound with a
nucleophile such as sodium azide, pyrrolidine, methane-
thiol, or morpholine will afford a compound of Formula
I wherein X is azido, 1-pyrrolidino, thiomethyl, or 1-
morpholino, respectively. Reduction of an azido com-
pound provides a compound of Formula I wherein X is
amino. Such an amino compound can be acylated to
form a compound wherein X is alkylamido.

Some compounds of Formula I can be prepared by a

- similar reaction scheme wherein the group X is intro-

duced directly in step (4) in which case hydroxyalkyl
substituents will be tolerated at the l-position with ap-
propriate use of the various protection and deprotection
steps.

Substituents at the 2-position can be introduced by
reacting 2 compound of Formula XIIT




EXAMPLE 89 4- Chl or 0- 1- ( 2- hydr oxy- 2- net hyl propyl ) - 1H

I m dazo[ 4, 5- c] qui nol i ne-2-nmet hyl Acetate

A 16.7 g portion of the crude 5N

oxi de prepared in Exanple 88 was suspended in nethylene chloride (1200 nL).
Phosphorous oxychloride (3.5 nL) was added to the suspension w th vigorous
stirring over a period of about 5 mnuteg. After about 1.5 hours, the

reaction mxture was filtered to renove 7.

chloride filtrate was conbined with phos-

9 g of a solid. The nethyl ene
phorous oxychloride (1.2 nL) and

stirred at roomtem perature for about 20 hours. Saturated sodi um

bi carbon- ate solution (250 nL) was added with stirring to the reaction

m xture. The |ayers were separated. The aque- ous |ayer was extracted with
nmet hyl ene chl oride. The net hyl ene chloride | ayers were conbi ned, dried over
magnesi um sul fate and concen ed.nder vacuumto provi d&H0.2 g the

EXAMPLE 9

0

desired product as a tan sé‘f@ eﬁrcﬁgture was confirmed by nucl ear

- magneti c resonance spectrogc
4- Am no-[ err]-di met hyl -

Iiﬁyl -1H
Rs

ne

R

wherein R and Rsare as defined above, with a lithiating
agent such a lithium diisopropylamide or n-butyllithium
in a polar aprotic solvent to afford a compound lithiated
on the 2-methyl group. The lithiated compound can
then be reacted with an appropriate reagent containing
2 leaving gronp capable of being displaced by the k-
thiated 2-methyl group, such as, e.g., chloromethylme-
thylether or N-methoxy-N-methylacetamide, in order
to elaborate the 2-methyl group. Such compounds can
then be carried on as appropriate to compounds of For-
mula L

A further alternate process for preparing certain
compounds of Formula I involves as a first step the
preparation of 2 3-amino-4<(substituted)amino-2-
chloroquinoline according to the method set forth in
U.S. Pat. No. 4,988,815 (Andre et al., incorporated

. herein by reference). This compound is then reacted in

a polar aprotic solvent with a carboxylic acid halide,

which reacts at the 3-amino group to afford the corre-

sponding ~  3-carboxamido-4-(substituted)amino-2-

- chloroquinoline. This compound is then reacted with

ammonia, ¢.g., in a hydroxylic solvent such as metha-
nol, at an elevated temperature (e.g., 100°-150° C.) to
effect 1) cyclization and 2) amination at the 4-position,
resulting in a 1-substituted, 2-substituted 1H-
imidazo[4,5-c]quinolin-4-amine.

While not all compounds of Formula I can be pre-
pared by the illustrated reaction scheme, known
schemes can be easily adapted by those skilled in the art
in order to prepare compounds other than those exem-
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I m dazo[ 4, 5- c] qui nol i ne- 1- et hanol Usi ng the general nethod of Example 9,

4-chl oro-1- (2-hydroxy-2-nethyl propyl)-1Him dazo[ 4, 5- c] qui no-
acetate (8.3 g, 24 mmol, Exanple 89) was am nated to provide

| i ne- 2- et hyl

2.3 g of the desired product as a solid, mp. 264[err]-271[err] C
Anal ysis: Calcul ated: %C, 62.9; %, 6.31%\, 19.6; Found: %, 62.9; %,

6.3; %\, 19.3.

EXAMPLE 91

2- Et hoxynet hyl - 1- phenyl net hyl - 1Hi mi dazo] 4, 5-

c] qui nol i ne

3- Am nglified by Réi Byamplepepmponnds whefein R 86 nmol ) was

combi ned wi th et hoxyamehylccRChe prépdredlusingStienpinerindhbees od at 120[eérr] C.
for about 3 hours. Thepipacs PBrdBrskt FGrthas (RS.0PAINGO 4/929/gpl enper at ure, di -

luted with water and%@gg%%frﬁfgéﬂgggﬁym r%ﬁ?;%%gﬁodzgte ;gsgl ting

precipitate was coll
solid. The Struct ur e uas,

spect r oscopy.

application No. 07/484,761 (Gerster), both being incor-
porated herein by reference. A further synthetic scheme
that can be used by those skilled in the art in the prepa-
ration of some of the compounds of the invention is
disclosed in U.S. Pat. No. 4,988,815 (André et al.) in-

- corporated herein by reference. Further, those skilled in

the art will recognize that alteration of reaction se-
quence and utilization of conventional synthetic alter-
natives will allow the preparation of the compounds of
the invention not amenable to the illustrated scheme.

The product compound of Formula I can be isolated
by the conventional means disclosed in U.S. Pat No.
4,689,338 (Gerster), such as, for example, removal of
the solvent and recrystallization from an appropriate
solvent (e.g., N,N-dimethylformamide) or solvent mix-
ture, or by dissolution in an appropriate solvent {such as
methanol) and re-precipitation by addition of a second
solvent in which the compound is insoluble.

A compound of Formula I can be used as an antiviral
agent itself or it can be used in the form of 2 pharmaceu-
tically acceptable acid-addition salt such as a hydro-
chloride, dihydrogen sulfate, trihydrogen phosphate,
hydrogen nitrate, methanesulfonate or a salt of another
pharmaceutically acceptable acid. A pharmaceuticaily
acceptable acid-addition salt of a compound of Formula
I can be prepared, generally by reaction of the com-

* pound with an equimolar amount of a relatively strong

acid, preferably an inorganic acid such as hydrochloric,
sulfuric, or phosphoric acid, or an organic acid such as
methanesulfonic acid, in a polar solvent. Isolation of the
salt is facilitated by the addition of a solvent, such as
diethyl ether, in which the salt is insoluble.

A compound of the invention can be formulated for
the various routes of administration in a pharmaceunti-
cally acceptable vehicle, such as water or polyethylene
glycol, along with suitable adjuvants, excipients, and
the like. Particular formulations will be easily selected
by those skilled in the art. Suitable formulations for
topical application include creams, ointments and like
formulations known to those skilled in the art. Formuia-
tions generally contain less than 109% by weight of a
compound of Formula I, preferably about 0.1% to 5%
by weight of a compound of Formula I.

PEJC dﬁﬁx ngm%%ﬁy Q&%@ ic%péz?fagg ance
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52 EXAMPLE 92 2- Et hoxynet hyl - 1- phenyl net hyl - 1Hi m dazo
[4, 5- c] qui nol i ne 5N Oxi de Usi ng the general nethod of
Exanpl e 47, 2-ethox- ynethyl-1-phenyl nmet hyl - 1Hi m dazo[ 4, 5-c]quinoline (4.5
g, 14 mmol, Exanple 91) was oxidized with perace- tic acid to provide 3.2 g
of the desired 5N oxide as a solid. 17 EXAMPLE 93
2- Et hoxynet hyl - 1- phenyl net hyl - 1H-i m dazo|[ 4, 5-
c]qui nolin-4-anine  ([hergpntpomnges ofFdrmmla feahibit amtivirsl acie- 2- et hox-
ynet hyl - 1- phenyl net ligy inlinammals /Tely, Sarc fprefood boastdtoxontrol 3. 2g, 9.6 mmol ,
Exanpl e 92) was am ndtaihfestigiisoForl exdmplega ebmipbend of FoegulyJoduct as &
solid, mp. 204[err]cad®elueéd ds 4a agent to control infections in mammals

caused by Type II Herpes simplex virus. Compounds of

Formula I can also be used to treat a herpes infection by

oral, topical, or intraperitoneal administration.

A number of compounds of Formula I were tested

and found to induce biosynthesis of interferon in human

cells and in mice. Furthermore, a number of compounds

of Formula I were tested and found to inhibit tumors in

mice. The test methods and results are set forth below.

These results suggest that at least certain compounds of

the invention might be useful in treating other diseases

such as rheumatoid arthritis, warts, eczema, Hepatitis B,

psoriasis, multiple sclerosis, essential thrombocytha-

emia, cancer such as basal cell carcinoma, and other

neoplastic diseases.

In the following Examples, all reactions were run

with stirring under an atmosphere of dry nitrogen un-

less otherwise indicated. The particular materials and

amounts thereof recited in the Example, as well as other

conditions and details, should not be construed to wn-

duly limit the invention.

EXAMPLE 1

1-(2-Methylpropyl)- 1 H-imidazo[4,5-c]quinoline-2-
methanol

3-Nitro-4-(2-methylpropylamino)quinoline (36.8 g;
0.15 mol) was added to a mixture of ethyl acetate (300
mL); 5% Pt/C (about 1 g), and magpesium sulfate (30
*g). The mixture was hydrogenated at about 50 psi initial
pressure. When hydrogenation was complete the solids

- were filtered from the mixture and the ethyl acetate was
evaporated. The resulting intermediate diamine was
mixed with glycolic acid (26.9 g; 0.35 mol) and the
mixture was heated at 150°~160° C. for about 3 hr with
occasional manual stirring. The reaction mixture was
then dissolved in dilute hydrochloric acid and treated

~ with decolorizing carbon, and the solids were filtered
from the mixture. The filtrate was made basic with
ammonium hydroxide to precipitate the product as a
greenish solid. The solid was filtered and dried to give
343 g (89.6%) of crude product. The solid was re-
precipitated a second time as above and the product
recrystallized from ethyl acetate to give greenish crys-

tals, m.p. 165°~168° C. REPLACEMENT SHEET
Analysis: Calculated: C, 70.6; H, 6.7; N, 16.5. Found:
C, 704, H, 6.7; N, 16.3.
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Anal ysis: Calculated: %C, 72.3; %, 6.1; %\, 16.9; Found: %, 72.1; %,

5.7; 9N, 16.6. EXAMPLE 94
[err]-Di met hyl - 2- met hoxynet hyl - 1H i m dazo[ 4, 5-
c] qui nol i ne- 1- et hanol 3- Ami no- 4( 2- hydr oxy- 2- net hyl propyl am no) qui no- |ine

(7.5 9, 32 mmol) was conbined with rretllsoxyacetic acid (7.5 =L, 97 mmol) and
heat ed at about 170[err] C for about hours. The resulting solid residue

was di ssolved in ethyl acetate (1%9%@&?%?5" et hyl acetate solution was
extracted twice with 0.2N sodi um I oXi washed with water, dried over

magnesi m sul f at e, trée(ﬂddethyﬂmopwl}lﬂimﬂmﬁﬂ'&@hmm&lren concentrated to
a volunme of about 50 ni. Hexane vmeﬂqtldmttato the ethyl acetate and the

resul ting preC|p|tatF nd émn 'drjeOngf t he
desired product as aé&%‘é %E %B{D(?rr] C o
éngl yos/£\|s 14%”6?UI a8 dichlorome e (5 taunng tne A 672
’ ’ (30.9 mL; 0.22 mol). The solutxon was stirred at room
temperature while acetyl chloride was added dropwise.
The resulting solution was stirred at room temperature
for about 24 hr and then washed with water and aque-
ous sodium bicarbonate. The organic layer was dried
over magnesium sulfate and evaporated to yield 58.1 g
(97%) of the acetate as a brownish solid. The product
was recrystallized from ethyl acetate to give a tan solid
m.p. 147°-154° C. _
Analysis: Calculated: C, 63.7; H, 6.4; N, 14.1. Found:
C, 68.1; H, 6.4; N, 13.8.

. EXAMPLE 3
1<2-Methylpropyl)-1H-imidazo[4,5-c]quinoline-2-
methyl Benzoate

The compound was prepared from I1-(2-methyl-
propyl)-lH-xmdazo[A- 5-c]qumolme-2-methanol (Exam-
ple 1) using benzoyl chloride in the general method of

(D
_E'n

Exampie 2.
EXAMPLE 4
2-Acetoxymethyl-1-(2-methylpropyl)- 1H-imidazo[4,5-
clquinoline SN Oxide

1-(2-Methylpropyl)-1H-imidazo[4,5-c]quinoline-2-

methyl acetate (63.0 g; 0.21 mol, Example 2) was sus-
. pended in ethanol (475 mL) and 32% peracetic acid (89

mL; 0.42 mol) was added to the mixture. The mixture
was heated at 50° C. with stirring for 2 hr. The solid
dissolved upon heating and after about 1} hr a heavy .
precipitate formed. The precipitate was filtered from
the mixture and dried to yield 33.7 g of the N-oxide.
The filtrate was concentrated to 100 mL and an addi-
tional 15.2 g of solid was collected. A total crude yield
of 48.9 g (74.3%) was obtained. The material was re-
crystallized from ethanol to give pale yellow crystals
m.p. 233°-240° C.

Analysis: Calculated: C, 65.1; H, 6.1; N, 13.4. Found:
C, 64.6; H, 6.1; N, 13.2.
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EXAMPLE 95

1- (2- Hydr oxy- 2- met hyl propyl ) - 2- met hoxynet hyl -
i m dazo[ 4, 5-c] qui noline 5N Oxi de Usi ng the general nethod of Exanple 47,

[err]- dinethyl

- 2- met hoxynet hyl - 1H i m dazo[ 4, 5-c] qui no- |ine-1-ethanol (6.6

g, 23 mmol, Exanple 94) was oxi- dizedjguth peracetic acid to provide 5.7 g
of the desired 5N oxide. A snmall sanple was recrystallized from ethyl
acetate to provide an analytical sanple, mp. 175[err]-197[err] C.

Anal ysis: Calcul ated: %, 63.8;, %1, 6.4; %\, 14.0; Found: %, 63.8; %,

6.4; 9N, 13.8. BQAMMEL%S
4- Am no-[err]-di met hyl - 2-pet
i m dazo[ 4, 5-c] qui nol i ne%'lﬁeunl azo[45 ll-

1- (2-

The compound was prepa.red using 1-(2-methyl-
propyl)—1H-imidazo[4,5—c]q1ﬁnoline-2—methyl benzoate
(Example 3) in the method of Example 4 and recrystal-
lized from ethyl acetate to give a2 pure product, m.p.
192°-195° C.

Analysis: Calculated: C, 70.4; H, 5.6; N, 11.2. Found:
C, 70.6; H, 5.7; N, 11.2.

EXAMPLE 6

" 4-Chloro-1-(2-methylpropyl)-1H-imidazo[4,5-c]quino-

line-2-methyl Acetate

2-Acetoxymethyl-1-(2-methylpropyl)-1H-
imidazof4,5-c]quinoline SN oxide (48.9 g; 0.156 mol,
Example 4) was suspended in dichloromethane (500
mL) and phosphorous oxychloride (17.5 mL,; 0.187 mol)
was added dropwise to the stirred suspension. The vig-
orous reaction was controlled by adjusting the rate of
addition. When addition was complete the mixtare was
stirred at reflux for 1 hr. The mixture was then cau-
tiously neutralized with sodium bicarbonate. All solid
dissolved in the dichloromethane. The organic layer
was separated, dried over magnesinm sulfate, and evap-
orated to yield 43.6 g (84.2%) of crude product. A small
amoumt was purified by silica gel flash chromatography
(ethyl acetate as eluent) and recrystallized from ethyl
acetate to give a pure sample m.p. 182°-188° C.

Analysis: Calculated: C, 61.5; H, 5.5; N, 12.7. Found:

G 6L5; H, 5.4; N, 12.6.

EXAMPLE 7

4-Chioro-1-(2-methylpropyl)-1H-imidazo{4,5-c]quino-
line-2-methyl Benzoate

The compound was prepared using 2-bemnzoylox-
ymethyl-l-(2-methy1propyl)—1H—1m1dazo[4 5c]quino-
line-5N-oxide (Example 5) in the method of Example 6
and recrystallized from ethyl acetate/hexane for analy-
sis and characterization. m.p. 143°~150° C.

Analysis: Calculated: C, 67.1; H, 5.1; N, 10.7. Found:
C, 67.2; H, 5.1; N, 10.6.

é lﬁ]:‘%l %'%gyl? lmet hod of Exanple 51,
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hydr oxy- 2- met hyl pr opyl ) - 2- met hoxynet hyl - 1H i mi dazo[ 4, 5c] qui nol i ne 5N oxi de
(4.7 g, 16 mmol, Ex- anple 95) was am nated to provide 2.4 g of the desired
product as a solid, mp. 204[err] -207[err] C Anal ysi s: Cal cul ated: %,
64.0; %, 6.7, 9%\, 18.6; Found: %C, 64.1; %, 6.8; %\, 18.6.
EXAMPLE 97 [err] 20
- D et hyl - 2- et hoxynet hyl - 1H i m dazo[ 4, 5- c] qui no-
| i ne-1- et hanol Usi ng the general nethod of Exanple 91, 3-am no-4-
(2- hydr oxy- 2- et hyl propyl am no) qui noline (46.2 g. 0.20 nol) was reacted
with ethoxyacetic acid (62 5 g, 0. EXAaMPLE a)rovi de 53.6 g of crude product
as a greyish solid. was I | 1] dfromtolueneto
provi ge % 6 g of a c L’% %ﬁﬁég %6“([,595 W&y si s: cal cul at ed:
(V&:682%-I71AN140 Found %—I?l%\|140
EXAMPLE 98 2-Et hoxynﬂm&brci-i((z-drgtﬂylpwpﬂﬂﬂ-w )-1H
i m dazo[ 4, 5- c] qui noldjqEnoiheéBnttthy! bénzoate! (14,392 olfhesl of Exanple 47,
[err]- dinethyl-2- etﬂl@ﬂ)’%%péﬂdddnmd&iyofnétﬁn@ @S0'RIEY) The

mixture was made basic (pH 10) with 25% sodium

metboxide. The mixture was stirred at room tempera-

ture for § hr after which time only a trace of starting

material was detected by silica gel TLC (ethyl acetate

eluent). The mixture was made acidic with acetic acid

and then concentrated to dryness. The residue was

slurried in ether. The solid was filtered from the mixture

and then suspended in aqueous sodium hydroxide. The

product was filtered from the mixture, washed with

water, and dried to yield 7.5 g (71.4%) of tan solid. The

product was recrystallized from ethanol to y:eld 48 gof

pure product m.p. 162°~166° C.

Analysis: Calculated: C, 62.2; H, 5.6; N, 14.5. Found:
C,622; H, 56; N, 14.3.

EXAMPLE 9
4-Amino-1-2-methylpropyl)-1H-imidazo[4,5-c]quino-
line-2-methanol

4-Chloro-1-(2-methylpropyl)-1H-imidazo{4,5-
c]jquinoline-2-methyl benzoate (5.0 g; 0.13 mol, Exam-
ple 7) was added to 15% methanolic ammonia (50 mL).
The mixture was heated in a Parr bomb for 7 hr at 175°
C. The resulting solution was evaporated to reduce the
volume. A sticky solid crystallized from the solution.

: The solid was filtered from the mixture and slorried in

aqueous sodium bicarbonate solution. The resulting
solid was filtered from the mixture, washed with water,
and dried to yield 2.1 g {61.7%) of crude product which
was recrystallized from ethanol several times to yieid
pure product m.p. 226°~231° C.

Analysis: Calculated: C, 66.6: B, 6.7; N, 20.7. Found:
C, 66.4; H, 6.5; N, 20.4.
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1-ethanol (59.9 g,
54

0.2 nol, Exanple 97) was oxidized with peracetic acid to
provide 59.9 g of crude 5N oxide as a solid.

EXAMPLE 99

4- Ami no- [ err]-di et hyl - 2- et hoxynet hyl - 1H
I m dazo[ 4, 5-c] qui nol i ne- 1-et hanol Wing the general nethod of Exanple
51, 2-ethox- ynethyl-1-(2-hydroxy-2-nethylpropyl)- 1H

i m dazo[ 4, 5-c] qui nol i ne 5N oxi de EIAMPIE d0095 nol ,
am nated to provi de

Exanpl e 98) was
te solid. A

it o8 ¥ o e e L L

and net hyl ene chloride (60

sol ution was treat ed4vAidine-b{2-euethylpropyl)-1H-imidazo[4,5-

clquinoline-2-methanol (5.0 g; 0.0185 mol, Example 9)
was added in small portions to vigorously stirred thio-
nyl chloride (25 mL). The resulting mixture was stirred
at room temperature overnight. The mixture was di-

" luted with 100 mL of ether, and the solid was filtered

from the mixture and dried thoroughly. The product
was pure enough for further reactions. A sample was
recrystallized from ethanol to give 2 pure product
which melted with decomposition from 279°-292° C.

- Analysis: Calculated: C, 55.4; H, 5.6; N, 17.2. Found:
C, 55.3; H, 5.5; N, 17.1.

EXAMPLE 11

2-Azidomethyl-1-(2-methylpropyl)-1H-imidazo[4,5-
clquinolin-4-amine

2-Chloromethyl-1(2-methylpropyl)-1H-imidazo[4,5-
c]quinolin-4-amine hydrochloride (2.5 g; 0.0077 mol,
Example 10) was suspended in N-methylpyrrolidone
(15 mL). A solution of lithium azide (2.3 g) in water (43
mL) was added to the suspension. The resulting mixture
was heated on the steam bath for 2 hr and then diluted
with water (about 45 mL). The tan solid was washed
with water and dried to yield 1.4 g (60.9%) of crude
product. The solid was recrystallized from ethanol to
give a pure product m p. 174°-178° C.

Analysis: G, 61.0; H, 5.8; N, 33.2. Found: C, 60.9; H,
5.6; N, 32.6.

EXAMPLE 12

1-(2-Methylpropyl)-2-morpholinomethyl-1H-
imidazo[4,5-c]quinolin-4-amine

2-Chloromethyl-1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinolin-4-amine hydrochloride (Example 10, pre-
pared from 2.0 g of the corresponding alcohol) was
added to morpholine (5 mL). The mixture was refluxed
for 4 hr. The resulting solution was cooled to room
temperature, A solid precipitated. The solid was filtered
from the mixture and slurried in aqueous sodium bicar-
bonate solution. The product was filtered from the
mixture, washed with water, and dried to yield 1.7 g
(68.0%) of solid, which was recrystallized from ethanol
to give a pure product m.p. 228°-234° C.

Analysis: Calculated: C, 67.2; H, 7.4; N, 20.6. Found:
C, 67.3; H, 7.9; N, 20.6.

pen- si on
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then filtered. The filtrate was evaporated under heat to renove the
net hyl ene chl oride and reduce the total volunme to about 110
solution was then al- lowed to cool to roomtenperature. The resulting pre-
cipitate was collected, rinsed with nethanol and dried to provide 12.1 g of
t he desired product as a colorless cryshalline solid, mp.

190[ err]-193[err]
Found: %C, 64.8;

4-Chloro-[err]-dinethyl -2-et hoxymﬁ?‘f‘ﬂ\ﬂmE 13
i m dazo[ 4, 5- c] qui nol i neqk2 M&dWHropy-20p9rr6lidneletkyl- YL 2- hydr oxy- 2- net hyl -

propyl am no) qui noline (2.0 gm
chl gri de (O nmol
m xture. After about 5 RyFr@ldin W‘Kﬂ/\/ ‘%R‘;%\g?

nm). Ethoxyacetyl

nL. The

C. Anal ysis: Calculated: %, 65.0; 9%, 7.1, 9%\, 17.8;
oH, 7.1; N, 17.9. EXAMPLE 100

uitEnCRmBimed Wi th acetonitrile (80
) added to the reaction

p- Tol -

uenesul fonic acid (60mg) was Zdeklarem Lré’(?‘é'é&@ﬂﬂmﬁi’ntlﬁe was heated to

reflux. Refluxing m@m%iﬂwobnmshyﬂmdﬂqnéem ken

time the

reaction mxture wadChbyombstituting meolidiactfovrmeoiphaling imathecool ed and t he
acetonitrile was remethod ofiExample 1A ciiide yielduoft 1.9 gr(638%)e was di ssol ved

i n methyl ene chl ori ceas obtained. Recrystallization of the crude solid from

ethanol gave the pure product. m.p. 172°-187° C.
Aunalysis: Calculated: C, 70.6; H, 7.8; N, 21.7. Found:
C, 70.6; H, 7.8; N, 21.5.

EXAMPLE 14

4-Amino-1-(2-methylpropyD)- 1 H-imidazo[4,5-c]quino-
line-2-methanamine

2-Azidomethyl-}(2-methylpropyl)-1H-imidazo[4,5-
c]quinolin-4-amine (3.2 g, 0.0108 mol, Example 11) was
added to ethanol (300 mL) and 5% Pd/C (about 1 g)
was added to the mixture. The mixture was hydroge-
nated on a Parr apparatus until hydrogen uptake
stopped. Hydrogen was removed and the mixture was
flushed with hydrogen to regenerate the catalyst. Hy-
drogenation was resumed. This procedure was repeated
until no more hydrogen was absorbed. The catalyst was
filtered from the mixture and the filtrate was evapo-
rated. The residue was recrystallized several times from
ethanol to give yellowish crystals m.p. 287°-291" C.

Analysis: Calculated: C, 66.9; H,71 N, 26.0. Found:
C, 66.5; H 7.2;'N, 25.1.

EXAMPLE 15

* N-Acetyl-4-amino-1-(2-methylpropyl)-1H-imidazo[4,5-

clquinoline-2-methanamine

4-Amino-1-(2-methylpropyl)-13-imidazo[4,5-
cjquinoline-2-methanamine (1.1 g; 0.004 mol, Example
14) was added to acetic anhydride (3 mL). The mixture
was stirred at room temperature for 5 hrs. The solution
was then diluted with methanol (50 mL) and refluxed
for 1 hr. The solution was concentrated and the residue
made basic with aqueous sodinm bicarbonate solution.
The oily residue was extracted into dichloromethane.
The extracts were dried over magnesinm sulfate and
evaporated to dryness. The residue was recrystallized
from cthyl acetate to yield pure product m.p. 214°-218°
C.

Analysis: Calculated: C, 65.6; H, 6.8; N, 22.5. Found:
C, 65.1; H, 6.6; N, 22.0.
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and washed wth dilute amoni um hydroxi de. The aqueous phase was extracted
with nmethylene chloride (3 X 25 nL). The organi c phases were conbi ned,
dried over magnesium sul fate and then concentrated to pro- vide 2.6 g of
crude product as a dark yellow solid. The crude product was recrystallized
fromt-butylmethyl ether to provide 1.8y of a solid. The structure was
confirnmed by nucl ear magnetic resonance spectros- copy.

55 EXAMPLE 101

4~ Ani no-[ er ] - di met hyl - 2- et hoxymet R MF-E 16

i m dazo[ 4, 5- ¢] qui nol eMethykd{Z2muithylpropyl)-1H-imidazo[4,5-c]quino-

4- Chl oro-[err]-di net hyl - 2- et hoxyndineyl-methanol

M dazo[ 4, 5~ ¢] qui nol | 5 gl NNl ooy} Yuinilie 9.0 g
0.135 mol) and lactic acid (36 mL,; 0.48 mol) were mixed
and heated at 140° C. for 6 hr. The mixture weas then
dissolved in dilute hydrochloric acid and treated with
charcoal. The solids were filtered from the mixture.
The filtrate was made basic with ammonium hydroxide
to precipitate the product as an oil. The oil was ex-
tracted into ethyl acetate. The ethyl acetate solution
was treated with decolorizing carbon and the solids
were filtered from the mixture. The filtrate was evapo-
rated to dryness to yield a greenish oil which was pure
encugh for further reactions. A small sample was tritu-
rated with hexane to obtain a solid which was recrystal-
lized from ethyl acetate for analysis. m.p. 152°~166° C.

Analysis: Calcunlated: C, 71.4; H, 7.11; N, 15.6. Found:

C, 71.1; H, 7.33%; N, 15.4.

EXAMPLE 17

a-Methyl-1-(2-methylpropyl)- 1 H-imidazo[4,5-c]quino-
line-2-methyl Benzoate

a-Methyl-1-(2-methylpropyl)-1H-imidazo{4,5-
c]quinocline-2-methanol (20.0 g; 0.074 mol, Example 16)
was dissolved in dichloromethane (200 mL) and trieth-
ylamine (11.4 mL; 0.082 mol) was added to the solution.
Benzoyl chloride (5.5 mL; 0.082 mol) was added drop-
wise to the stirred solution. The mixture was stirred at
room temperature for 6 hr. The solution was washed

. with water and aqueous sodium bicarbonate solution,

dried over magnesium sulfate and evaporated to yield
26.6 g of greenish, viscous oil. The product was pure
enough for the following N-oxidation step but 2 small
sample was purified by silica gel flash chromatography
(ethyl acetate eluent) for analysis and characterization.
m.p. 158°-163° C.

Analysis: Calculated: C, 74.0; H, 6.2; N, 11.3. Found:
G 73.7; H, 6.2; N, 11.2,
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anpl e 100) and 7% nmet hanolic ammnia (30 n.) were placed in a steel
pressure vessel at about 150[err]-160[err] C for 6 hours. The vessel was
cooled to below roomtem perature and the reaction solution renmoved and
treated with nmethanolic potassi um hydroxi de. The sol ution was then
evaporated to a | ow volune and dilutedpyth wa- ter. The resulting
precipitate was col |l ected, washed with water and dried to provide 0.7 g of
the crude product as a solid. The crude product was recrystallized froma
m xture of ethyl acetate and nethanol to provide a colorless solid.
EXAMPLE 102 2- Met hoxynet hyl - 1- phenyl net hyl - 1H-i m dazo[ 4, 5-

clquinoline Using the general mnexhodeefe fxanple 91, 3-am no-4-

(phenyl net hyl am no) qui noline (4.0 g, nmo] ). was..reacted with

16
met hoxyacet i ¢ aci de-Methyhl-(2-methylpropsd)-1Heimgidazol#declgiiiored product as a
solid. The structure was chmé-R+methybPennoite N Qxidect i ¢ resonance spectros-

copy. E 103 .«
2- 'L\)/gt hoxynet hyl - 1- pffé'M?ﬁ?ﬁX;}z?ﬁégymtﬁﬂifglIl?gndazo[‘;’s' c] qui nol i ne
5N Oxi de clquinoline-2-methyl benzoate (11.7 g; 0.031 mol, Ex-
ample 17) was added to ethanol and 32% peracetic acid
(11.1 mL; 0.0092 mol) was added to the solution. The
mixture was heated at 65° C. for 5 hkr. The solution was-
~ - then evaporated to dryness. The residue was treated
with aqueous sodium bicarbonate solution. The product
was extracted into cthyl acetate, dried over magnesium
sulfate, and evaporated to yield an oily residue contain-
ing a trace of starting material. The crude product was
used in subsequent reactions.

EXAMPLE 19

4-Chloro-a-methyl-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline-2-methyl Benzoate

a-Methyl-1<(2-methylpropyl)-1H-imidazof4,5-

clquinoline-2-methyl benzoate SN oxide (9.2 g; 0.0236
mol, Example 18) was added to dichloromethane (200
mL). Phosphorous oxychloride (2.6 mL; 0.0283 mol)
was added to the solution. The reaction mixture was
stirred at room temperature for 23 hr. The solution was
evaporated and the residue was mixed with water and
ammonium hydroxide. The oil was extracted into ethyl
acetate. The extracts were dried over magnesium sul-
-fate and evaporated to dryness. A yield of 7.6 g (79.2%)
of product was obtained as a glassy solid, which was
used as such for the next reaction.
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Usi ng the general nethod of Exanple 47, 2-nethox-

ymnet hyl - 1- phenyl net hyl - 1Hi m dazo[ 4, 5-c]quinoline (4.4 g, 14.5 mol,

Exanpl e 102) was oxidized with peracetic acid to provide 3 g of the desired

5N oxi de as a solid. EXAMPLE 104

2- Met hoxynet hyl - 1- phenyl net hyl - 1Hi m dggo[ 4, 5-

c] qui nol i n-4-am ne Usi ng the general nethod of Exanple 51, 2-nethox-

ynet hyl - 1- phenyl met hyl - 1Hi m dazo[ 4, 5-c] qui nol i ne 5N oxide (3 g, 9 nmol,

Exanpl e 103) was am nated to provi f the desired product as.a

solid, mp. 202[err]-204[err] C E’ “ Calcul ated: uC, 71.7; 9%, 5.7;

ON, 17.6; Found: % Afdinéd:a-Hdthi-T-(2-ifdthyilprepyl)-1H-imidazo[4,5-
c]quinoline-2-methanol

4-Chloro-a-methyl-1-(2-methylpropyl)- 1 H-
imidazo[4,5-c]quinoline-2-methyl benzoate (3.7 g; 0.009
mol, Example 19) was added to 15% methanolic ammo-
nia (50 mL). The mixture was heated in a Parr bomb at
165° C. for 6 hr. The resulting reaction mixture was
evaporated and the residue was slurried in aqueous
sodium bicarbonate. The product was extracted into
dichloromethane, and the extracts were washed with
aqueous sodium bicarborate and dried over magnesium
sulfate. The organic extracts were evaporated to dry-
ness to yield an oily solid The solid was purified by
silica gel column chromatography to yield two prod-
ucts, the intended product and the 4-(N-methyl) deriva-
tive. The intended product (R/=0.36 silica gel TLC,

“ethyl acetate eluent) was recrystallized from ethanol to
yield a solid m.p. 190°-195° C.

Analysis: Calcunlated: C, 67.6; H, 7.1; N, 19.7. Found:
C, 67.6: H, 7.1; N, 19.7. The 4(N-methyl) derivative
was recrystallized from ethyl acetate to give a solid,
m.p. 145°-149° C. Analysis: Calculated: C, 68.4; H, 7.4;
N, 18.8. Found: C, 68.3; H, 7.4 N, 18.7.

EXAMPLE 21

a,a-Dimethyl-1-(2-methyipropyl)-1H-imidazo[4,5-
c]quinoline-2-methanol

3-Amino-4-(2-methylpropyl 2amino) quinoline (28.7 g;
0.133 mol) and 2-hydroxyisobutyric acid (27.8 g; 0.267
.mol) were mixed and the mixture was heated at 160° C.
for 5 hrs. Water was added to the dark mixture and a
green oil formed. The oil was extracted with ether to
yield 8.6 g of an oil which contained two products. The
mixture was purified by silica gel column chromatogra-
phy to yield 3.2 g of the intended product. A small
amount was recrystallized from ethyl acetate for analy-
sis and characterization. m.p. 156°-164° C.
Analysis: Calculated: C, 72.1; H, 7.5; N, 14.8. Found:
C, 71.9; H, 7.4; N, 14.6.
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56 EXAMPLE 105

4- ( 3- Met hyl but yl am no) - 3- ni t r oqui nol i ne Usi ng the general nethod of
Exanpl e 41, 4-hydroxy- 3-nitroquinoline (19 g, 0.10 nole) was chlorinated
and then reacted with isoanylamne (10.5 g, 0.12 nole) to provide the
crude product as a yellow solid. This g@lid was recrystallized from hexane
to provide the desired product as a solid, mp. 99[err]-100[err] C

Anal ysis: Calcul ated: %C, 64.8; %, 6.6; %\, 16.2; Found: %, 64.8; %,

6.6; %\, 16.1. EEFS%@ 6
3- Am no- 4- ( 3- et hyl but yl am no) qui nol I ne #

4- ( 3- Met hyl but yani no) - Qregyardimathy-1-(bmethdpoopyhll- Exanpl e 105) was
conbi ned with toluene (30 o[4Srglghinalines?rmatbaaobon (1 g) and magnesi um

sul fate. The m xture nasyhyd Bdzof424.Us at an initial
pressure of 47 psi 4]@?{2 g regenat was conpl et e,
the solids were re-waso\‘/i__ud‘ . % s evapor at ed to
provi de the diami ne. SA;)] ? g PFERAFSHFOm hexane to
provi de the desire &% - &

eated at 65 -

."L'he mixture was
. The solution was concentrated

and the residue was slurried in aqueous sodium bicar-
bonate solntion. The ocily product was extracted into
ethyl acetate. The extracts were dried over magnesium
sulfate and evaporated to dryness. A yield of 2.8 gof N
oxide as 2 yellow solid was obtained. The intermediate
N oxide was added to dichloromethane and 1.1 eq of
phosphorous oxychloride was added to the vigorously
stirred mixture. The mixture was stirred at room tem-
perature overnight and then concentrated. The residue
was slurried in aqueous sodium bicarbonate and ex-
tracted into ethyl acetate. The product was purified by
silica gel flash chromatography (109 ethyl acetate in
dichloromethane). A small amount was recrystallized
from ethyl acetate to give a solid, m.p. 205°-210° C.

Analysis: C, 64.2; H, 6.3; N, 13.2. Found: C, 64.2; H,
6.3; N, 13.1.

EXAMPLE 23

. 4—Amino-a,a-dim’ethyl-1-(Z-mcthylpropyl)-lH-
imidazo[4,5-c]quinoline-2-methanol
] {-Chloro-a,a-dimethyl-1-(2-methy1propyl)-1H-
1m1.dazo-[4,5-c]quinolinc-2-mcthanol (Example 22) was
aminated in a Parr bomb at 150° C. using 15% methano-
- lic ammonia. The product was purified by silica gel
column chromatography (5% methanol in ethyl acetate
as eluent). The product was then recrystallized from
ethyl acetate/hexane to give 2 solid, m.p. 214°-217° C.
Analysis: Calculated: C, 68.4; H, 7.4; N, 18.8. Found:
C 682, H,74; N, 18.7.
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mp. 92[err]-94[err] C. Anal ysis: Calculated: %C, 73.3; %1, 8.4; 9\,

18.3; Found: %C, 73.0; 9%, 8.3; %\, 18.3. EXAMPLE 107
2- Et hoxynet hyl - 1- (3- net hyl butyl ) - 1H i m dazol[ 4, 5-
c] qui nol i ne 3- Ami no- 4- ( 3- et hyl but yl ami no) quinoline (7 g, 0.03 nole;

Exanpl e 106) was conbined with ethoxyaretic acid (8 nL, 0.08 nole) and
heated at 150[err]-160[err] C. for about 2 hours. The reaction m xture was
cooled to roomtenperature, diluted with water (100 nmL), made basic with
sodi um hydroxi de and then extracted with ethyl acetate. The extract was

dried over magnesium sulfate thenwﬁgﬁ to provide the crude prioduct
as a crys- talline solid. The soli "ystal |ized from hexane to

provi de the desired prqcmmn ﬁe &B&H-ﬂmdﬂtd{lﬁﬁﬂhﬁhbh@i— : Anal ysi s:
Cal cul ated: 9%, 72.7; %, Ifethanpund: 9C, 72.5; %, 7.7, W\

14. 1.

) 3-amino-4—(benzylammo) quinoline (9.5 g; 0.038 mol)
and glycolic acid (6.8 g; 0.089 mol) were mixed and the
mixture was heated at 150° C. for about 4 hr. The dark
mixture was then dissolved in dilute hydrochloric acid
with heating. Uporn cooling a precipitate formed and
was filtered from the mixture. The solid was dissolved
in hot water. The solution was then made basic with
ammonium hydroxide to precipitate the product. A
second, less pure, small crop was obtained from the
original filtrate by making it basic with ammonium
hydroxide. The solid was triturated in ethyl acetate to
give a green colored powder. Total yicld was 829. The
product was recrystallized from methanol to give a
pure sample m.p. 211°-213° C.

Analysis: Calculated: C, 74.7; H, 5.2; N, 14.5. Found
C, 744; H, 5.1; N, 14.4.

EXAMPLE 25
1-Phenylmethyl-1H-imidazo[4,5-c]quinoline-2-methyl
Acetate

1-Phenylmethyl-1H-imidazo[4,5-c]quinoline-2-
methanol (7.5 g; 0.026 mol, Example 24) was added to
dichloromethane (70 mL). Acetic anhydride (5.7 mL)
and pyridine (3.1 mL) were added to the mixture. The
mixture was refluxed for about 6 hr and the solids were
then filtered from the mixture. The filtrate was evapo-

- rated and the residue was filtered, shurried consecu-

tively in water and methanol/water. The solid was then
filtered from the mixture and dried to yield 6.7 g
(74.4%) of product. The solid was recrystallized from
methanol. m.p. 216°-218° C.

Analysis: C, 72.5; H, 5.2; N, 12.7. Found: C, 72.1; H,
5.1; N, 12.6.

" e+ e
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57 EXAMPLE 108

2- Et hoxynet hyl - 1- (3- et hyl butyl ) - 1Hi m daz[ 4, 5- c] qui nol i ne
5N Oxi de 2- Et hoxynet hyl - 1- (3- net hyl butyl ) - 1H i m dazo[ 4,5- c]quinoline (6
g, 0.02 nole, Exanple 107) was dissolved in nethyl acetate (60 nlL) then
conbined with peracetic acid (8.4 g, 0284 nole) -and heated until the
reacti on was conplete as determ ned by thin | ayer chromatography (silica
gel, ethyl acetate). The reaction m xture was evaporated. The residue was

azeotroped 5 tinmes with heptane (2 rovi de the desired 5N OXI de.
EXAMPLE 109 2- Et hoxymet hyl - 1- ( 3- m&% ? 1H i mi dazo[ 4, 5-
c] qui nol i n-4- ani ne hyoPiRGkiAEYE 1 H-HSHRbL 5] Sliﬁ’é-z-mmﬁd of Exanple 51,
2- et hox- ynet hyl - 1- ( 3- net hy bu Y1 Aeddakd S'N(!@ 4,5c] qui nol 1 ne 5N oxide (6 g,
0.02 nole, Exanple 108) was ami nated to
1-Phenylmethyl-1H-imidazo[4,5-c]quinoline-2-
methyl acetate (6.7 g; 0.019 mol, Example 25) and 32%
peracetic acid (4.6 mL; 0.0214 mol) were added to a
mixture of ethyl acetate (125 mL) and ethanol (250 mL).
The mixtare was refluxed for 6 hr. The solution was
evaporated to dryness and the residue was slurried with
aqueous sodinm bicarbonate solution. The solid was
filtered from the mixture, washed with water, and dried
to yield 7.2 g of crude product. The crude product was
recrystellized from ethyl acetate. m.p. 229°-232° C.
Analysis: Calculated: C, 69.2; H, 4.9; N, 12.1. Found:
C, 69.1; H, 49; N, 120.

EXAMPLE 27

4- Amino-1-phenylmethyl-1H-imidazo[4,5-c]quinoline-
2-methanol

1-Phenylmethyi-1H-imidazo[4,5-c]quinoline-2-
methyl acetate 5N oxide (5.6 g; 0.0162 mol, Example 26)
was suspended in a mixture of dichloromethane (150
mL) and ammonium hydroxide (55 mL). The mixture
was cooled to 0°~5° C. A solution of p-toluenesuifonyl
chloride (3.4 g; 0.0178 mol) in dichloromethane (25 mL)
was added dropwise to the vigorously stirred mixture
while maintaining the temperature at 0°-5° C. When the
addition was complete the mixture was allowed to stir
at room temperature overnight. The dichloromethane
was then evaporated from the mixture and the solid was
. filtered from the mixture. The tan solid was washed
" with water and dried to yield 5.5 g of product which
was found to be the acetate of the intended product.
The acetate was added to a mixture of methanol (300
mL) and dichloromethane (100 mL). The mixture was
made basic with 25% methanolic sodium methoxide.
After about # hr the product began to precipitate from
solution. The solid was filtered from the mixture,
washed sequentially with water and methanol, and
dried to yield 3.1 g (64.6%). A sample was recrystal-
lized from methanol/dichloromethane. m.p. >300° C.
Analysis: Calculated: C, 71.0; H, 5.3; N, 18.4. Found:
C, 71.1, H, 5.0; N, 18.1.
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provide the desired product as a solid, mp. 291[err]-292[err] C

Anal ysi s:
%N, 16.0.

EXAMPLE 110

N-[ 2- Chl or 04( 2- hydr oxy- 2- et hyl pr opyl ) am no- 3-
qui nol.i nyl ] - 3- met hoxypr opanam de 3- Maphoxypr opi onyl chl or
0.045 nole) was slowy added with stirring to a solution of 1[(3-am no-2-

chl or o- 4- qui nol i nyl ) am no] - 2- et hm)c%gaﬂ)l (10 g, 0.038
| Was c

acetonitrile (140 nlL). After the

Cal cul ated: %, 62.0; %4 7.2; 9%\, 16.0; Found: %, 62.0, 9% 7.1;

ide (5.5 g,

nole) in

onpleted, the reaction

m xture was heat ed at 2¢Ghlotdmuthiybil-Senyimethylb | Hhimdatdfdified to stir at” room

t enper- ature overnight.

g of the desired produgly a3 fuglJiflethyl-1E-imidazo[4,5-c]quino-

- line-2-methanol (2.0 g; 0.0066 mol, Example 27) was

added in small portions to thionyl chloride (10 ml.).
After stirring at room temperature for 30 min the prod-
uct had crystallized from solution. The mixture was
diluted with dry ether (75 mL). The solid was filtered
from the mixture, washed with ether, and thoroughly
dried. The product was used as such without further
characterization or purification.

EXAMPLE 29

2-Morpholinomethyl-1-phenyimethyl-1H-imidazo[4,5-
c]quinolin-4-amine
2-Chicromethyl-1-phenylmethyl-1H-imidazo[4,5-

clquinolin4-amine hydrochloride (Example 28, pre-
pared from 2.0 g of the alcohol) was added to morpho-
Ine (5.0 mL) and the mixture was refluxed for 4 hir. The
mixture was then cooled to room temperature and the
solid was filtered from the mixture. The solid was shur-
ried in agueous sodium bicarbonate solution, filtered
from the mixture, and dried. A crude yield of 2.0 g of
product as a white solid was obtained. The crude prod-
uct was recrystallized from methanol/dichlorome-
thape. m.p. >300° C.

Thejquiaelih+deamine Hydmchioridé [ t ered to provide 12.4

Analysis: Calculated: C, 70.7; H, 6.2; N, 18.8. Found:

C, 70.4; H, 6.2; N, 18.6.
EXAMPLE 30

4-Amino-N-hydroxyethyl-N-methyl-1-phenylmethyl-

1H-imidazo{4,5-c]quinoline-2-methanamine
Hemihydrate

2-Chloromethyl-1-phenylmethyl-1H-imidazo[4,5-
c]quinolin-4-amine hydrochloride (Example 28, pre-
pared from 1.4 g of the alcohol) was added to N-
methylethanolamine (20 mL). The mixture was heated
in an oil bath for 3 hr at about 130° C. The solution was
diluted with water and the mixture extracted with di-
ethyl ether (7200 mL). The combined extracts were
washed with saturated sodium chloride solution and
evaporated to dryness to yield an orange solid. The
crude product was recrystallized from methanol/di-
chloromethane. m.p. 188°-195" C.

Analysis: Calculated: C, 68.1; H, 6.5; N, 18.9. Fouad:

C, 68.4; H, 6.5: N, 18.7. [ REPLACEVENT SHERT
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111 4- Am no- [ err]-di met hyl - 2- met hoxynet hyl - 1H

i m dazo[ 4, 5-c] qui nol i ne- 1- et hanol

N[ 2- Chl or 0- 4- ( 2- hydr oxy- 2- net hyl pr opyl ) am no- 3-

qui nol i nyl ] - 3- net hoxypr opanam de (6 g, Exarrpl?eo 110) was added to 5% ammoni a
in methanol (60 nmL). The m xture was heated in a Parr bonb for 5 hours at

ap-

EXAMPLE 31

2-Methyithiomethyl-1-phenylmethyl- 1 H-imidazo[4,5-
cJquinolin-4-amine
- 2-Chloromethy}-1-phenylmethyl-1H-imidazof4,5-
c]quinolin4-amine hydrochloride (Example 28, pre-
pared from 2.11 g of the alcohol) was added to a solu-
tion of methanethiol (1.33 g; 0.028 mol) and sodium
methoxide (1.5 g; 0.028 mol) in methanol. The solid
dissolved upon addition and a cream colored solid pre-
cipitated during addition. After stirring at room temper-
ature for several hours the mixture was diluted with
water. The solid was filtered from the mixture, washed
with water, and dried. A crude yield of 2.3 g was ob-
tained. The product was purified by silica gel flash
chromatography (109 methanol in ethyl acetate eluent)
and recrystallized from methanol/dichloromethane to.
give a cream colored solid, m.p. 217°-219° C. :
Analysis: Calculated: C, 68.2; H, 5.4; N, 16.8. Found:
C, 67.5; H, 5.3; N, 14.6.

EXAMPLE 32

2-Methoxymethyl-1-(2-methylpropyl)- | H-imidazo[4,5-
clquinoline -
3-Amino-4-(2-methylpropylamino)quinoline (5.0 g
0.023 mol) and methoxyacetic acid (20 mL) were mixed
and heated at about 200° C. until all bobbling bad
stopped. Heating was continued for 5-10 min longer
and the dark solution was allowed to cool to room
temperature, The solution was diluted with water, made
" strongly basic with 50% sodium hydroxide and ex-
tracted with ether. The combined extracts were dried
over magnesium sulfate and evaporated to dryness to
yield 5.2 g.of crude product. The crude product was
used as such for further reactions. A small sample was
recrystallized from ether to yield nearly colorless crys-
tals, m.p. 96°~99° C.
Analysis: Calculated: C, 71.4; H, 7.1; N, 15.6. Found:
C, T, H,7.0; N, 15.6.
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proxi mately 150[err] C. The sol vent was evaporated under vacuumto give a

brown residue. The residue was di -

then extracted with et
with water, dried over

|uted with water and sodi um bi car bonat e

hyl acetate. The ethyl acetate extract was washed
magnesi um sul fate then evaporated to provide a tan
solid. The solid was puri- fied by silgga gel chromatography to provide
1.64 g of the desired product as a solid np. 174[err]-175[err] C

Anal ysis: Cal cul ated; %C, 65.0; %d_ 7. ON, 17.8; Found: %C, 64.8;
7.0; 9N, 17.7.

EXAMPLE 112

EXAW 37 5;;

3-Nebinoh ety A~ @one i igroply/l) L B3 Hnidzo 4 5-
clquinoline SN Oxide Monohydrate

2-Methoxymethyl-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline (5.0 g; 0.0186 mol, Example 32)
was added to ethyl acetate (100 mL) containing 32%
peracetic acid (4.9 g; 0.0206 mol). The solution was
refluxed for about 15 min. The solution was then evapo-
rated. The residue was slurried in aqueous sodium bicar-
bonate and the solid was filtered from the mixture. A
second crop was obtained by allowing the filtrate to

stand overnight at room temperature. A combined yield

of 4.6 g (86.8%) of crude product was obtained. A pure
sample was obtained by recrystallized from isopropyl
alcohol. m.p. broad;

Analysis: Calculated: C, 63.5; H, 7.0; N, 13.8. Found:
C, 63.5; H, 6.7; N, 13.8.

EXAMPLE 34

2-Methoxymethyl-1-(2-methylpr0py1) 1H-imidazo[4,5-
clquinolin4-amine
2-Methoxymethyl-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline 5N oxide (4.0 g; 0.014 mol,
Example 33) was dissolved in dichloromethane (80
mL). Concentrated ammonium hydroxide (30 mL) was

added to the solution. The mixture was cooled to 0°-5° :

C. and vigorously stirred as a solution of p-toluenesulfo-
nyl chloride (2.9 g; 0.015 mol) in dichloromethane (15
ml) was added dropwise. The temperature was main-

tained at 0°~5° C. during addition. When addition was

complete the mixture was stirred at room temperature

" for 1 hr. The dichloromethane was separated from the

aqueous layer, dried over magunesium sulfate, and evap-
orated to drymess to yield 1.7 g of a tan powder. Two

- recrystallizations from isopropyl alcohol gave an ana-

lytically pure sample, m.p. 157°-160° C. which analyzes
for a quarter mole of water.

Analysis: Calculated: C, 66.5; H, 7.2; N, 19.4. Found:
C, 66.9; H, 6.9; N, 19.0.

o,
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Triethylamne (37.8 g, 0.37 nole) was added with stirring to a suspension
of 4-hydroxy-3-nitro-2(1H)- quinolinone (50 g, 0.24 nole) in toluene (175
m.) while maintaining the tenperature of the reaction m xture bel ow 40[err]
C After the addition was conplete, the reac- tion mxture was cooled to
15[ err] C. and phosphorous oxychl oride 33152 g, 0.99 nole) was added while
mai n- taing the tenperature of the reaction m xture below 55[err] C After
the addition was conplete, the reaction mxture was refluxed at 110[err] C
until the reaction was conplete as determned by thin |ayer chronatography
(silica gel; 50:50 ethyl acetate: hqzmeLETmsa reaction mxture was all owed
to cool to roomtenper and s_the d. i re of ice and
wat er (400 nL). The rﬁ‘&rﬁegl h\é'\%‘? : &Pﬂ)&g‘“ﬁﬁéz‘bééges wer e

separated and the aqueous phase was Md twice with toluene. The

toluene extracts were £Lejm Gﬁdz i H@?%Z hed with water,
fil- tered to renove ﬁ‘tg%i ?ﬁ‘te?x% magnesi um
sulfate to give a so@i é’g | -0l uene. This
sol uti on was conbi ne %Fﬁ“l '%mf a}r then stirred
g at ﬁﬁal pressure _

for 15 m nutes. n-Bu %y%gge-
nation was complete, the solids were filtered off and the
ethyl acetate was evaporated. The resulting diamine
intermediate was heated with methoxyacetic acid (70
ml.) at 150° C. for 2--3 hours and then at 120° C. for 2-3 |
bours. The reaction mixture was poured into water (400
mL), made strongly basic with 6N sodium hydroxide
and then extracted with ether (3200 mL). The ether
extracts were combined, washed with brine then evapo-
rated to provide 9.9 g of an oil which crystallized on
standing. The aqueous layers were extracted again with
ether (4X200 mL). The extracts were combined,
washed with brine and evaporated. The residue was
recrystallized from ethyl acetate to provide 1.5 g yellow
needies.

Analysis: Calculated: C, 66.4; H, 6.3; N, 15.5; Found:
C, 666; H, 6.4; N, 16.1.

EXAMPLE 36

1-(2-Methoxyethyl)-2-methoxymethyl-1H-imidazo[4,5-
c]quinoline SN Oxide
1-(2-Methoxyethyl)-2-methoxymethyl-1H-
imidazof4,5-clquinoline (13.3 g, 0.044 mol, Example 35)
was dissolved in warm ethyl acetate (150 mL) and 32%
peracetic acid (12.0 mL) was slowly added to the solu-
tion. The mixture was heated at reflux for 2-3 hours and
then allowed to stand at room temperature overnight.
The resulting precipitate was collected, rinsed with
ethyl acetate then coevaporated with toluene to yield
2.6 g of a solid. The ethyl acetate filtrate was evapo-
rated. The resulting residue was taken up in about 300
mL of water and made basic with concentrated ammo-
nium hydroxide. The resulting precipitate was col-
lected, rinsed with water; coevaporated with toluene
and dried to provide 5.6 g ot solid. A total crude yield
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and the reaction mxture was heated at 50[err] C. for 90 m nutes. The
reaction mxture was allowed to cool to roomtenperature, conbined with
concentrated hydro- chloric acid (71 nmL) then stirred at roomtenperature
for 1 hour. The resulting solid was collected by filtra- tion, rinsed with
acetone then slurried with acetone to ®»3ovide the hydrochloride salt of the
desired product as a yellow solid. The solid was added to a cool ed sol ution
of sodi um hydroxide (40 g) in water (200 nm.) and stirred for 1 hour. The
solid was collected by filtration, rinsed with water and dried at 45[err]

C. under vacuumto provide 34 g of the desired product Al g portion was
recrystallized fromtoluene to provide a sanple for anal ysis. Anal ysi s:
Cal cul ated: 9%C, 55. 8¢8.9% wi Gotalfid 2bd tHe nfaetdd wakGse b st 5,0 W\,

14. 9. quent reactions.

EXAMPLE 37

‘1-(2-Methoxyethyl)-2-methoxymethyl- 1H-imidazo[4,5-
c]quinolin-4-amine
1<(2-Methoxyethyl)-2-methoxymethyl-1H-

imidazof4,5-c]quinoline SN oxide (7.67 g; 0.027 mol,
Example 36) was dissolved in methylene chloride (100
mL) and cooled to 0°-5° C. Cold concentrated ammo-
nium-hydroxide (75 mL) was added with stirring and
continued cooling and 2 precipitate formed. A solution
of p-toluenesulfonyl chloride (5.59 g; 0.029 mol) in
methylene chioride (20 mL) was slowly added with
continued stirring and cooling. The mixture was main-
tained at 0°-5° C. for about 30 minutes after the addition
and then stirred at room temperature overnight. The
methylene chloride was evaporated from the mixture
and the solid was filtered from the mixture. The volume
of the agueous filtrate was reduced under a stream of
pnitrogen and the resulting precipitate was collected,
rinsed with water and dried to provide 5.1 g of a solid.
The solid was taken up in water, acidified with concen-
trated hydrochloric acid then filtered. The filtrate was
made basic with 6N sodium hydroxide. The resulting
precipitate was collected, rinsed with water and dried
to provide colorless needles, m.p. 126°-127° C.

- Analysis: Calculated: C, 62.9; H, 6.3; N, 19.6; Found:

- C,62.9;H, 6.05: N, 19.3.
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EXAMPLE 113

3- Am no- 4- but yl am no- 2- chl or oqui nol i ne

4- But yl am no- 2-

Kg/cnferr]).

chloro-3-nitroquinoline (33 g, 0.12 nole, Exanple 112) was
conbined with toluene (200 nL) and 5% pl ati num on carbon (1 Q).
was hydrogenated on a Parr apparatus g an initial
When t he hydrogenati on was conpl ete,

The m xture

pressure of 38 psi (2.7
the catal yst was renoved

by filtration and the filtrate was concentrated to provide a brown |iquid.
The liquid was chilled in an ice bath to provide an orange solid. The solid
was collected by filtration, slur- ried with diethyl ether for 30 m‘nutes
then filtered to provide 20 g of the desired product as a tan solid. The

structure was confirmed by nucl

daXKAMEIIE |
EXAMPLE 114 N-(4- Byl 3= cfY- e&iﬁ@?&ﬂﬁh{%&a‘z%‘-@?l hoxy-

clquinoline

4-(2-Methylpropylamino)-3-pitroquinoline (30.5 g;
0.12 mol) was added to a mixture of ethyl acetate (800

ml), 5% platinum on carbon (1.5 g) and magnesium -

sulfate (10 g). The mixture was hydrogenated on 2 Parr
apparatus at an initizl hydrogen pressure of 30 psi.

When the hydrogenation was complete, the solids were

removed and the ethyl acetate was evaporated. The
resulting intermediate diamine was mixed with ethoxya-
cetic acid (80.5 mL) and heated with stirring at 130° C.
for 2-3 hours. The reaction mixture was cooled, poured
into 400 mL of water and then made basic with 6N
sodium hydroxide. A green solid was collected and
dried to provide 8.8 g of the desired product. The struc-
ture was confirmed by nuclear magnetic resonance
spectroscopy. The filtrate was extracted with ether
{(4X 150 mL). The ether extracts were combined then
evaporated to provide 11.2 g of a green solid. The solids
were combined and used in subsequent reactions.

EXAMPLE 39

2-Ethoxymethyl-1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinoline 5N Oxide

2-Bthoxymethyl-1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinoline (17.4 g; 0.061 mol, Example 38) was dis-
solved in warm ethyl acetate (150 mL) and 32% perace-

tic acid (14.5 mL) was slowly added to the solution. The

mixture was refluxed for 2-3 hours and then cooled to
room temperature. The precipitate was collected,
rinsed with a small amount of ethyl acetate and dried to
provide 6.3 g of white solid. The structure was con-
firmed by nuclear magnetic resonance spectroscopy.
This material was used in subsequent reactions.

resonance spectroscopy.




propanani de Usi ng the general nethod of Exanple 110, 3-am no-4-.

butyl am no- 2-chl oroqui nol i ne (10 g, 0.04 nole, Exam ple 113) was reacted
wi t h 3-met hoxypropionyl chloride to provide 10.3 g of the desired product
as a yellow solid. - EXAMPLE 115

1-Butyl - 2- met hoxyet hyl - 1H-i m dazo[ 4, 5- gqui nol i n4-

zgmt nfa ~Usi gg Llhe gegera! rTFF hold) 01; Exanple 111, N (4-

utyl am no- 2- chl oro- 3- qui nol i nyl') - 3- ne{ hoxypr opana- mde (10 g, 0.027 nole,
Ex?_rrgl e 114)14\3?5 c?/cllléa{ed and am E&i‘%@f}é}oép‘%ovi de the desired product as a
solid, mp. er r | 21E# Siydetiyl-1-(Padthigiprop 1 ELirsidago[4%C, 68. 4, 9%, 7.4
%\I( 18.8; Found: %C, 68.5; Wt%kéhhf&inM L EXAMPLE 116
N- (4- But yl am no- 2- chl or 0- 3- qui nglj nyl ) et hoxyageta-. .

mde Using the gen@rﬁmm!oﬁ'(%%m%r%ﬂé@‘agf [4,5-

but yl ani no- 2- chl or cjawiAeling 8N axjdg (60.89-Qowel, Example LWa33) was react ed
with ethoxyacetyl chspandgd ingn Wogdg (630 mle 2rekroded product as a
yel | ow sol i d. to 0°-5° C. Concentrated ammonium hydroxide (60

mL) was cooled to 0°-5° C. and added to the suspen-
sion. A solution of p-toluenesulfonyl chloride (4.2 g;
0.022 mol) in methylene chloride (20 mL) was slowly
added to the mixture with stirring. The mixture was
allowed to stir at room temperature overnight. The
methylene chloride was evaporated and the resulting
precipitate was collected and rinsed with water to give
6.3 g of crude material. The crude material was tritu-
rated with ether. The solid was collected, rinsed with
ether and dried to give an analytically pure sample, m.p.
133°-137° C. that analyzed for half a mole of water.

Analysis: Calculated: C, 66.5; H, 7.4; N, 18.2; Found:
C, 67.0; H, 7.3; N, 18.2.

.EXAMPLE 41
4~(3-Methoxypropylamino)-3-nitroquinoline

4-Hydroxy-3-nitroquinoline (19.0 g, 0.10 mol) was
suspended in methylene chioride (250 mL). Thionyl
chloride (8.0 mL, 0.11 mol) was combined with dimeth-
ylformainide (8.5 mL, 0.11 mol) and slowly added to the
suspension. The resulting mixture was stirred and
heated at reflux for about 2 hours. 3-Methoxypropyla-
mine (10.25 g, 0.115 mol) was combined with triethyl-
amine (15 mL, 0.20 mol) and slowly added to the mix-
ture with stirring. A vigorous heat of reaction was ob-
served. The mixtare was evaporated and the residue
was suspended in water. The suspension was acidified
with concentrated hydrochloric acid. A dark solid was
collected. The filtrate was made basic with concen-
trated ammonium hydroxide. The precipitate was col-
lected, rinsed with water, and dried to provide 8.4 g of
a yellow solid, m.p. 93°-95° C. The dark solid was sus-
pended in 2 liters of water, actdified with concentrated
~ hydrochloric acid, heated on a steam bath for 2--3 hours
and then filtered while still hot. The filtrate was made
basic with concentrated ammonium hydroxide. The
precipitate was collected, rinsed with water, and dried
to provide 9.2 g of a yellow solid, m.p. 93°-95° C.
Analysis: Calculated: C, 59.8; H, 5.8; N, 16.1; Found:
C, 59.6; H, 5.7; N, 16.0.




61 EXAMPLE 117 |

- But yl - 2- et hoxynet hyl - 1H- i m dazo[ 4, 5- c] qui nol i n- 4-

am ne Usi ng the general nethod of Exanple 111, N-(4-

but yl am no- 2- chl or o- 3- qui nol i nyl ) et hoxyacetam de (9 g, 0.024 nole, Exanple
116) was cyclized and anmnated to provigg 1.9 g of the desired product as a
solid, np. 139-140 C Anal ysis: Calculated: %, 68.4; 9%, 7.4; %\, 18.38;
Found: %, 68.6; %, 7.3; 9%\, 18.9. EXAMPLE 118

4-[(2-Chl oro-3-nitro-4-quinolinyl )%ﬁﬁihyl -1-

2-Ethoxymethyl-1-(3-methoxypropyl)-1H-imidazo[4,5-
clquinoline
4-(3-methoxypropylamino)-3-nitroquinoline (14.6 g;
0.056 mol, Example 41) was added to a mixture of ethyl
acetate (1300 mL), 5% platinum on carbon (1.0 g), and
magnesium sulfate (5.0 g). The mixture was hydroge-
nated on a Parr apparatus at an initial hydrogen pres-
sure of 30 psi. When the hydrogenation was complete,
the solids were removed and the ethyl acetate was cvap-
orated. The residual intermediate diamine was mixed
with ethoxyacetic acid (60 mL) and heated at 120° C.
- for about 8 hours. The reaction mixture was cooled to
room temperature, poured into water, made basic with
6N sodium hydroxide and then extracted with ether
(5% 100 mL). The ether extracts were.combined, dried
with magnesium sulfate, then evaporated. The residue
was purified by silica gel chromatography (20% metha-
nol in ethyl acetate as eluent) to give 13.3 g of a green
oil. This material was used in subsequent reactions.

EXAMPLE 43

2-Ethoxymethyl-1-(3-methoxypropyl-1H-imidazo[4,5-
c]quinoline SN Oxide

2-Ethoxymethyl-1-(3-methoxypropyl)-1H-
imidazo[4,5-c]quinoline (13.3 g; 0.044 mol, Example 42)
was dissolved in ethyl acetate (150 mL) and 32% per-
acetic acid (12 mL) was slowly added to the solution.
The reaction mixture was heated at reflux for 3-4 hours
then cooled to room temperature. The mixture was
evaporated. The residue was diluted with water (300
" mL), made basic with concentrated ammonium hydrox-
ide, then extracted with ether (7 100 mL). The ether
extracts were combined, dried with magnesium sulfate -
and evaporated to provide a small amount of a yellow
oil. The aquecus base layer was then extracted with
ethyl acetate (6 X100 mL). The ethyl acetate extracts
were combined, washed with brine, dried over magne-
sium sulfate and evaporated to provide a yellow solid.
The solid was coevaporated with toluene to provide
3.56 g of a yellow crystalline solid. The structure was
confirmed by nuclear magnetic resonance spectros-
copy. The material was used in subsequent reactions.
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but ene- 3- ol Triethyl amne (6.2 nL, 0.045 nole) was added to a sol ution
of 2,4-dichloro-3-nitroquinoline (10.9 g, 0.045 nole) in nmethylene chloride
(60 m.). 4-Am no-3-nmeth- yl-1-butene-3-o0l was added and the reaction

m xture was heated at reflux for several hours before being concentrated
under vacuum The residue was chilled in an ice bath to give a solid. The
solid was recrystallized fromtoluene to pr@ride 17.1 g of the desired
product as a yellow solid. The structure was confirned by nuclear magnetic
resonance spectroscopy EXAMPLE 119 "

1-[ (3- Ami no- 2- chl or o- 4- qui nol i nyl ) am BXAMPLE-4t hyl -[err] -

nmet hyl et hanol 4-1(2 0-3-n Lnolin nol. ; hyI

but ene-3-ol (10.8 g, chﬁ&r%w hﬁlgﬁf ‘3%@@%@%@? th et hanol
(300 ni) and 0.5 g 5% pl ati num on caFJ &3& ure was hydrogenated on a
Parr appa- ratus. The rearEtidkyieth yszaﬁ,tﬁd Jdfough celite and the
filtrate was concentratgﬁkd&b rsq.\4 gﬁoﬁa #ﬁgéﬁ ugpfi ed by silica
gel colum chromat ogr ap. E mﬁ Rvgs%ﬁm%lxhéﬁ Aidd €d oi |l using

et hanol and wat er produ coogc?tglc‘ 4r g pas H ammo-

nium hydromde (35 mL) was cooled to 0°-5° C. then
added to the solution. The resnlting mixture was stirred
for about 15 minutes. A solution of p-toluenesulfonyl
chloride (2.33 g; 0.012 mol) in methylene chloride (10
mL) was slowly added with stirring. The reaction mix-
ture was stirred at 0°-5° C. for an additional 30 minutes
and then at room temperature overnight. The methy-
lene chloride was evaporated. The resulting precipitate
was collected, rinsed with water then recrystallized first
from ethyl acetate and then from dichloroethane to give
a crystalline solid, m.p. 123.5°-125° C.

Analysis: Calculated: C, 64.95; H, 7.05: N, 17.8;
Found: C, 65.0; H, 70; N, 17.7.

EXAMPLE 45

1-(2-Methylpropyl}-a-phenyl-1H-imidazo[4,5-c]quino-
line-2-methanol

3-Amino-4-(2-methylpropylamino)quinoline (43.5 g;
0.20 mol) and formic acid (300 mL) were combined and
heated on a steam bath for several hours. The reaction
mixture was concentrated under vacuum, diluted with
water, basified with ammonium hydroxide then ex-
tracted twice with ether. The ether extracts were
treated with activated charcoal then combined for a
‘total volume of 1200 ml.. The volume was reduced to
300 mL, cooled, then filtered to provide 31.1 g of a light
green  crystalline solid 14(2-methylpropyl)-1H-
imidazof4,5-c]quinoline.

l-(2-Methylpropyl)-1H—xm1dato[4 S-c]quinoline (4 g;
0.017 mol) was dissolved in tetrahydrofuran (50 mL)
then cooled to —78° C. A 7.75 mL portion of n-butyl
lithium (2.5M in hexanes) was added dropwise to the
cooled solution. At 15 minutes post addition, benzalde-
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trated under vacuumw th toluene then extracted with nmethyl ene chloride.
The net hyl ene chloride extract was dried over magnesi um sul fate then
concentrated under vacuumto provide 6.6 g of the desired product as a
solid, mp. 99[err]-101[err] C Anal ysis: Cal cul ated: %C, 60.1; %, 6.5;
%N, 15.0; Found: %, 60.0; %, 6.4; %\, 14.8.

62 EXAMPLE 120 38

N-[ 2- Chl or 0- 4- (2- hydr oxy- 2'nethy|buty|)an1no 3-

ui nol i nyl ] et hoxyacet anj de t hox chl or 3 7.6 nol e) was
gdded toya] sol ut?/on of hY‘F(QZE é@% I‘FX‘B? "fﬂfﬁ e réaction )
yami no] -[err] - et hyl - [ er mixtaes tix Fegction
was quenched with water then diluted wi ethyl ether.
The ether was separated, dried with magnesium sulfate
then concentrated under vacuam. The resulting residue
was purified by silica gel chromatography using 5%
methanol in methylene chloride as the eluent to give an-
oily yellow solid. This material was recrystallized from
methylene chloride/hexane to provide a white crystal-
line solid, m.p. 160°-166° C.
Analysis: Calculated: C, 76.1; H, 6.4; N, 12.7; Found.
C,75.9; H, 6.3; N, 12.7.

EXAMPLE 46

1-(2-Methylpropyl)-a-phenyl-1H-imidazo[4,5-c]quino-
line-2-methyl Acetate

1~(2-Methylpropyl)-a-phenyl-1H-imidazo[4,5-

clquinoline-2-methanol (3 g; ¢ mmol, Example 45) was
dissolved in methylene chloride (50 mL) then combined
with acetic anhydride (1.3 mL; 13.5 mmol) and triethyl-
amine (1.6 mL; 11.8 mol) and stirred at room tempera-
ture overnight. The reaction mixture was diluted with
methylene chloride, washed sequentially with water
and saturated sodium bicarbonate solution, dried over
magnesinm sulfate and concentrated under vacuunm.
The resulting residue was purified by silica gel flash
chromatography (50% ethyl acetate in methylene chlo-
ride as eluent) to provide a white solid. The structure
was confirmed by nuclear magnetic resonance spectros-
copy.

EXAMPLE 47

2-(a-Acetoxybenzyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline SN Oxide
1-(2-Methylpropyl)-a-phenyi-1H-imidazo[4,5-
clquinoline-2-methyl acetate (3 g; 8 mmol, Example 46)
was dissolved in ethyl acetate (S0 mL) then combined
with peracetic acid (2.2 g; 8.8 mmol) and heated at
reflux for about an hour. The reaction mixture was
allowed to cool and then was stitred at room tempera-
ture for several days. The resulting precipitate was
collected, rinsed with ethyl acetate and dried to provide
2.6 g of a solid. The structure was confirmed by auclear
magnetic resonance spectroscopy.
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anple 119) in nmethylene chloride (10 m.). The reaction m xture was heated
at reflux for 30 mnutes, cooled to roomtenperature, diluted with

nmet hyl ene chloride, extracted 3 tinmes with aqueous sodi um bi carbonat e,
dried over magnesium sulfate and then concentrated under vacuumto provide
a liquid which solidified on standing. Thg, solid was slurried with a

m xture of tolu- ene and hexane then isolated by filtration to provide 2.2
g of the desired product as a solid. The structure was confirnmed- by nucl ear
magneti c resonance spectros- copy. 3 EXAMPLE 121

4- Am no- 2- et hoxynet hyl -[err]-ethyl - f‘ 1H

i m dazo[ 4, 5-c] qui nol i nd—Amnb-dn(ametthgyt)thhemﬁPm-Mo@#,S}f Exanpl e
111, N-[2- chloro-4-(2-hydroxy- 2 ne]qlu)ﬂdjhm.mmml:mw nol i nyl -

] et hoxyacetam de (2.1 g, ,5.7 m I | zed and ami nat ed
to provide 0.7 g of the 4 J’“’% %}ff err]-191[err]
C. Anal ysis: Cal cul at -’ ‘ uC, 65.1;

oM 7.2: N, 16.8. ample 47) was dissolysgh c chlonde (40 mL),

N- But yl - 3- ni t r 0- 4- qui nmquamdmthbenzoylxsocyanate(l2g.73mmol)and
heated at reflux for about one hour. The reaction mix-
ture was diluted with methylene chloride, washed with
water, dried over magnesinm sulfate and concentrated
under vacuum. The residue was taken up in methanol,
combined with a catalytic amount of 25% sodium meth-
oxide in methanol, and heated at reflux for several
hours. The reaction product was purified by silica gel
chromatography using 2-5% methanol in methylene
chloride then recrystallized from ethyl acetate-hexane.
The recrystallized material was co-evaporated twice
with methylene chloride to provide about 0.5 g of a
solid, m.p. 125°-140° C.

Analysis: Calculated: C, 72.8; H, 6.4; N,.16.2; Found:

G, 71.9; H, 5.6, N, 15.6. Mass spectrum m/z=347.

EXAMPLE 49

2-(a-Methoxybenzyl)-1-(2-methylpropyl)-1H-
iridazo{4,5-c]quinoline

1<2-Methylipropyl)-a-phenyi- 1H-imidazo[4,5-
c]quinoline-2-methanol (5.0 g; 15 mmol, Example 45)
was dissolved in N,N-dimethylformamide (25 mL) then
added to 2 cooled (0°-5° C.) suspension of sodium hy-
dride (0.5 g; 16.6 mmol) in N,N-dimethylformamide
(100 mL). The reaction mixture was stirred at room
temperature for about one hour then combined with
methyl iodide (1.4 mL; 22.6 mmol). Stirring was contin-
ued until the reaction was complete as indicated by thin
layer chromatography. The reaction mixture was di-
Iuted with ether then quenched with water. The ether
layer was separated, washed twice with water, dried
over magnesiom sulfate then evaporated under vacuum.
The residne was triturated with methylene chioride/-
hexane to provide 4.5 g of a solid. The structure was
confirmed by nuclear magnetic resonance spectros-

copy.
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Usi ng t he general

met hod of Exanpl e 41, 4-hydroxy- 3-nitroquinoline (38.4

g, 0.2 noles) was chlorinated then reacted with n-butylamne (24.7 nL, 0.4
nole) to pro- vide the desired product as a yell ow sol d.
EXAVPLE 123 1-Butyl -1H i m dazo[ 4, 5- c] qui nol i ne- 2- net hanol
general nethod of Exanple 1, N-butyl-3- phtro-4-quinolinamne (9.8 g, 0.04
nol e, Exanple 122) was hydrogenated then'reacted with glycolic acid (9.1
63 g, 0.12 nole) to provide 8.0 g of the desired product as a solid. A
smal | sanpl e was recrystallized fr gexatNMplLsgt ate to provide pure .

material, mp. 146- 149£err

a.-Mcthoxybenzyl)—l{Z-methylpropyl)-lH~
imidazo{4,5-c]quinoline 5N oxide
2<{a-Methoxybenzyl)-1<(2-methylpropyl)-1H-
imidazof4,5-c]quinoline (4.5 g; 13 mmol, Example 49)
was dissolved in ethyl acetate (70 mL), combined with
peracetic acid (3.4 g; 14 mmol) and heated at reflax for
several hours. The reaction mixture was diluted with
ethyl acetate, washed with water, dried over magne-
sium solfate and concentrated under vacuum. The resi-
due was purified by silica gel chromatography (1~5%
methanol in methylene chioride as eluent) to give 3.9 g
of an oil which solidified on standing. The structure was
confirmed by nuclear magnetic resonance spectros-

copy.
EXAMPLE 51

2<(a-Methoxybenzyl)-1~(2-methylpropyl}- 1H-
imidazof4,5-clgninolin-4-amine
2-(a-Methoxybenzyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline 5N oxide (3.9 g 10.8 mmol,
Example 50) was dissolved in methylene chioride (60
mL) then mixed with ammonium hydroxide (20 mL).
The mixture was cooled in an ice bath while a solution
of p-toluenesulfonyl chloride (2.2 g; 11.8 mmol} in
methylene chloride (20 mL) was added. The reaction
m:xmrewasanowedtowatmtorocmtempcmtureand
then was stirred for several hours. The organic phase
was separated, washed with water, dried over magne-
sium sulfate and concentrated under vacuum. The resi-
due was recrystallized from ethyl acetate/hexane to

. provide 2.5 g of a solid, m.p. 183°-184° C.

Analysis: Calculated: C, 73.3; H, 6.7; N, 15.5; Found:
C, 73.1; H, 6.7; N, 15.3.

EXAMPLE 52

a-(4-Chlorophenyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline-2-methanol
Using the method of Example 45, 1-(2-methyl-
propyD)-1H-imidazo[4,5-c]quincline (2.5 g) was reacted
with 4-chloxobenzaldehiyde to provide 3.1 g of a yeliow
solid. The structure was confirmed by nuclear magnetic
resonance gpectroscopy.

Usi ng t he
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Anal ysis: Calculated: %, 70.6; 9%, 6.7, 9%\, 16.5; Found: %, 70.3; 9%,

6.7, %N, 16. 3. EXAMPLE 124

1-Butyl - 1H i mi dazo[ 4, 5-c] qui nol i ne-2-nmet hyl Acetate Using the general

met hod of Exanple 46, 1-butyl-1H i m dazo[4, 5-]quinoline-2-nmethanol (7.5
g, 0.029 nole, Exanple 123) was reacted 2|th acetic anhydride to provide
8.2 g of the desired product as a sol i d. smal | sanple was recrystallized

fromethyl acetate to provide m p. 154[ err]-157[err] C.
Anal ysis: Calcul ated: %C, 68.7: E)g‘\ﬁﬂ;%%:il Found: " 9C, 68.8; %

6.4, 9N, 14.2. a-(4-Chlorodﬂ§AWll 21:35thylpro yD-1H-

1- Butyl 1H i m dazol[ 4, 5- c],gﬁaﬁy[a;gqﬂgmﬁg uﬁiﬁ PARetate SN Oxi de
Monohydr at e Usi ng the general nmefhqod of e 108, 1-butyl-

1H i m dazo[ 4, 5- c] qui n@%t@— OfMIQ"' rﬂ'é“ﬁhlq;ogh@&ﬂnl e, Exanple
124) was oxi di zed t ol-fi-methidpepylly 1Brimidarofs, redquinpling-2e as solid. A snall
sanpl e was recryst al inethadol (26ng, sbprmpeh dExamplprid)iwas peaceedate- rial, mp.

184[err]-187[err] C. withraktic ashydiidetd provitle th€ de§itebprdiddct &s 4; 9N, 12. 7;
Found: %C, 61.8; %, a @hick &N, The. sbructure was confirmed by nuclear
magnetic resonance spectroscopy.

- EXAMPLE 54

2-(a-Acetoxy-4-chlorobenzyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline SN Oxide
Using the method of Example 47, a-(4-chloro-
phbenyl)-1-(2-methylpropyl)-1H-imidazo[4,5-c]quino-
line-2-methyl acetate (2.9 g, 7.1 mmol, Example 53) was
oxidized with peracetic acid to provide the SN oxide as

an oil.
EXAMPLE 55
4-Amino-a~(4-chlorophenyl)-1(2-methylpropyl)-1H-
imidazo{4,5-c]quinoline-2-methanol

Using the method of Example 48, 2-(c-acetoxy-4-
chlorobenzyl)-1-(2-methylpropyD)-1H-imidazo[4,5- -
c]quinoline SN oxide (3.3 g, 7.8 mmol, Example 54) was
reacted with benzoyl isocyanate and hydrolyzed to
provide 0.8 g of the desired product as a solid, m.p.
140°-145° C.

Analysis: Calculated: C, 66.2; H, 5.6; N, 14.7; Found:
C, 65.6; H, 5.5; N, 14.4.

EXAMPLE 56

a-Butyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quino-
- line-2-methanol :
Using the method of Example 45, 1-(2-methyl-
propyl)-1H-imidazo[4,5-c]quinoline (20 g; 89 mmol)
was reacted with valeraldehyde to provide 11.6 g of the
desired product as 2 solid.

EXAMPLE 57

2-(1-Acetoxypentyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline

Using the general method of Example 46, a-butyl-1-

(2-methylpropyl)- 1H-imidazo[4,5-clquinoline-2- REPLACEMENT SHEET
methanol (11.6 g; 37 mmol, Example 56) was reacted ' 5
with acetic anhydride to provide the desired product. 23 0CT 1997




EXAMPLE 126 1-Butyl-4-cloro-1Him dazo[ 4, 5-c] qui nol i ne-2- net hyl

Acet at e Usi ng the general nethod of Exanple 6, 1-butyl-1H

i m dazo[ 4, 5-c] qui nol i ne- 2- net hyl

acet at e 5N oxi de nonohydrate (6.0 g, 0.019

nol e, Exanple 125) was chlorinated to provide a solid. The solid was
purified by columm chromatography (silign gel; ethyl acetate) to provide
3.7 g of the desired product as a solid. A 0.5 g portion was recrystallized

fromtoluene to provide pure material, np. 169[err]-171[err] C

Cal cul at ed:
12. 5.

%C, 61.5;

. Anal ysi s:

oH, 5.5; 9N, 12.7; Found: 9%C, 61.4; 9%, 5.4; 9\,
EXAMPLE 58 g

2-(1-Acetoxypentyl)-1-(2-methylpropyl)-1H-
imidazof4,5-c]jquinoline SN Oxide

Using the general method of Example 47, 2-(1-acetox-
ypentyl)-1<2-methylpropyl)-1H-imidazo[4,5-c]quino-
line (11.5 g; 32 mmol, Example 57) was oxidized with
peracetic acid to provide the desired SN oxide.

EXAMPLE 59

2-(1-Acetoxypentyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinolin-4-amine

Using the general method of Example 51, 2-(1-acetox-
ypentyl)-1-(2-methylpropyl)-1H-imidazo[4,5-c]quino-
line 5N oxide (12 g; 32 mmol, Example 58) wes reacted
with tosyl chloride and ammonium hydroxide to pro-
vide the desired amine.

EXAMPLE 60

4-Amino-a-butyl-1-(2-methylpropyl)- 1H-imidazo[4,5-
c]quinoline-2-methanol Hemihydrate

Several drops of 25% sodium methozxide in methanol
were added to a solution of 2-(1-acetoxypentyl)-1<2-
methylpropyl)-1H-imidazo[4,5c]quinclin-4-amine (12
g; 32 mmol, Example 59) in methanol and the resulting
mixture was heated at reflux for about one hour. The
reaction was concentrated under vacuum to provide a
solid. A portion of this solid was taken up in 2 large
volume of methylene chloride, washed with water,
dried over magnesium sulfate and reduced to a volume
of about 50 mL. The resulting precipitate was collected
and dried to provide 2.6 g of a2 white crystalline solid,
m.p. 208°-211° C.

Analysis: Calculated: C, 68.0; H, 8.1; N, 16.7; Found:
C, 67.8; H, 7.7; N, 16.6.
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EXAVMPLE 127 1- Butyl -4-chl oro- 1Hi m dazo[ 4, 5- c] qui nol i ne- 2-

nmet hanol 1-Butyl -4-chl oro-1H i m dazo[ 4, 5-c] qui nol i ne-2- nethyl acetate
(3.1 g, 9.3 mole, Exanple 126) was stirred overnight in 30 nL of 12%
amonia in netha- nol. The reaction m xture was concentrated under vac- uum
and the residue was slurried with water for ,gbout 30 m nutes. The solid was
collected by fitration and dried wth tol ueﬁ using a Dean-Stark trap to
provide 2.2 g of the desired product, m -185[err] C Anal ysi s:
Cal cul ated: %C, 62.2; 9%, 5.6; %N, 14. 5;%%{’3' 62.0; %, 5.5 %\,

14. 3. EXAVA-@ -Mhoxypentyl)-1-(2-methylpropyl)- 1H-

4- Ami no- 1- but yl - 1H i m dazo[ 4, 5- c] cimidatd[4S-cJquinolin-4-amine

met hanol 1-Butyl -4-chl orqs 1k i i daz = C L noline-2- t hanol (2 g,
6.9 Mol e, Exanpl e 127) ma?oidﬁ%:?h’% %fqﬁil ]Wg’ﬂmﬁ?@tﬂgﬁﬂﬁ & net hanol
and heated in a Parr bonb?‘_‘&?e’l%“@. 4-gpir utyh 'ﬁf VipRePYLB-t i ng sol i d

was col lected, rinsed wi tWOARE ﬁ&lqm%#nsﬁrﬁnﬁm 3g;9.2 mmol, Ex-
ample 60) and the resulting mixture was stirred for

about 2 hours. Methyl iodide (0.82 mL,; 13.8 mmol) was
added to the mixture and stirring was continued over-
night. Thin layer chromatography indicated that the
reaction was incomplete so sodium hydride (0.25 g) was
added followed two hours later by methyl iodide (1
mL). The reaction was stirred for several additional
hours then quenched with water and diluted with ethyl
acetate. The organic layer was separated, washed with
water, dried over magnesium sulfate and concentrated
under vacuum to provide an oil. The oil was purified by
silica gel chromatography (1-3% methanol in methy-
lene chloride as eluent) to provide 0.5 g of a solid, m.p.
125°-128° C.

Analysis: Calcnlated: C, 70.55; H, 8.3; %N, 16.5;
Found: C, 70.2; H, 8.3; N, 16.0.

EXAMPLE 62

2-{14{1-Morpholino)pentyl}-12-methylpropyl)-1H-
imidazo[4,S-c]quinolin-4-amine

Thionyl chloride (1 mL; 13.8 mmol) was added to a
chilled (0°-5° C.) suspension of 4-amino-a-butyl-1-(2-
methylpropyl)-1H-imidazo[4,5-c]quinoline-2-methanol
(3 g 9.2 mmol, Example 60) in methylene chloride (30
mL). The resulting mixture was stirred for several
hours. Morpholine (8 mL; 90 mmol) was added and the

" reaction mixture was heated at reflux until thin layer
chromatography indicated that the reaction was com-
plete. The reaction mixture was diluted with additional
methylene chloride, thea water and ammonium hydrox-

ide were added. The organic layer was separated,
washed with water, dried over magnesinm sulfate and
concentrated under vacuum. The residue was purified
by sequential silica gel chromatography using ethyl
acetate as the eluent in the first column and 1-4% meth-
anol in methylene chloride as the eluent in the second
column to give about 1 g of the desired product as a
solid m.p. 95°-100° C. which analyzes for a third of a
mole of water.

Analysis: Calculated: C, 68.8, H, 8.45; N, 17.4; Found:

 68.7: H, 8.1; N, 17.4. s
< = REPLACEMENT SHEET
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by silica gel

chromat ogr aphy using ethyl acetate/ nme- thanol

as the eluent.

The resulting solid was slurried with ethyl acetate, collected by

filtration and dried to provide the desired product,

C.

and to in- duce the biosynthesis

mp. 223[err]-225[err]

65 ANTI VI RAL ACTI VI TY AND | NTERFERON
| NDUCTION I N GUINEA PIGS The test netjhgds described bel ow denonstrate the
ability of conpounds of the invention to reduce the nunber and severity of

| esi ons devel oped by gui nea pi gs iyf, {th Type Il Herpes sinplex virus
RRANPER &)

a-Methyl-1-(2-methylpropyl)- L H-imidazo[4,5-
clquinoline-2-methanol

Using the genmeral method of Example 45, 1-(2-
methylpropyl)-1H-imidazo{4,5-c]quinoline (20 g; 89
mmol) was reacted with acetaldehyde to provide the
desired product. The structure was confirmed by nu-
clear magnetic resonance spectroscopy.

EXAMPLE 64

2-(1-Methoxyethyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline

Using the general method of Example 49, a-methyl-
1-(2-methylpropyl)-1H-imidazo{4,5-c]quinoline-2-
methanol (3 g; 11 mmol, Example 63) was reacted with
methyl iodide to provide 2.4 g of the desired product.
The structure was confirmed by nuclear magnetic reso-

pance Spectroscopy.
EXAMPLE 65

2(1-Methoxyethyl)-1-(2-methylpropyl)-1H-
imidazof4,5-c]quinoline SN Oxide

Using the general metbod of Example 50, 2-(1-
Methoxyethyl)-1-(2-methylpropyl)-1H-imidazo[4,5-
c]qmnolme (2.4 g; 8.5 mmol, Example 64) was oxidized
usmg peracetic acid to provide the desired SN oxide.

EXAMPLE 66

2<(1-Methoxyethyl)-1-(2-methylpropyl)-1H-
 imidazo[4,5-cjquinolin-4-amine :

Using .the general method of Example 51, 2<(1-
methoxyethyl)-1-(2-methylpropyl)-1H-imidazo[4,5- -
clquinoline 5N oxide (2.4 g; 8 mmol, Example 65) was
aminated to provide 1 g of the desired product as a
crystalline solid, m.p. 185°-189° C. which analyzes for
one fourth of a mole of water.

Analysis: Calculated: C, 67.4; H, 7.5; N, 18.5; Found:
C 67.7; H,74; N, 18.1.

EXAMPLE 67

a-Methyl-1-(2-methylpropyl)-1H-imidazof4,5-clquino-
line-2-methyl Acetate

Using the general method of Example 46, a-methyl-
1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2-
methano] (5.8 g, 0.02 mol, Example 16) was reacted
with acetic anhydride to provide the desired prodnct.

on in guinea pigs.
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—————— -
- —

Femal e Hartl ey gui nea pigs weighing 200 to 250 g are anesthetized with

nmet hoxyfl urane (avail abl e under the tradenane METAFANE TM from

Pi t man- Mbore, Inc., Washington Crossing, NJ.), after which the vagi- nal
area i s swabbed with a dry cotton swab. The guinea pigs are then infected
intravaginally with a cotton swab saturated with Herpes sinplex virus Type
Il strain 333. (1 X 10[err] plaque formng g¢mits/nL). CGuinea pigs are
assigned to groups of 7 aninals; one group for each treatnent and one to
serve as a control (vehicle treated). The conpounds of the inventi'on are
formu- lated in water containing 5% T | yoxyet h- yl ene sorbitan
nonool eate avail able from Al drich Chema%, Inc., MIwaukee, Ws.).
The guinea pigs are treated @xatAgetoxypathyldilk2-thethylpropybelH- secutive days

starting 24 hours after infecti dmidazo[4,5-c]quinoline SN @gidevi ral Activity
Antiviral activity is eval §ate ebgAc_o ar i
= 8T

ng l.esi on _deyel opnent, in
conpound-treated versus ye %@gﬁ%s&@feﬁﬂdresi ons are

scored 4, 7, 8 and 9 days"&f PWQ?[ R Scipupelmenmresbylal e:  0-no
| esion, 1-redness and svidatitAg(6-28 8-02anok Fxrmple§T wes oxidizedwithl | ar ge
vesi cl es, 4-1arge ul cer speaeetic acid to provide the desired 5N oxide as 2 solid.

The structure was confirmed by nuclear magnetic reso-
nance spectroscopy.

EXAMPLE 69

4-Amino-a-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-
clquinoline-2-methyl Acetate Hydrate

Using the general method of Example 51, 2-(1-acetox-
yethyD)-1-(2-methylpropyl)-1 H-imidazo[4,5c]quinoline
SN oxide (4.1 g 2.5 mmol, Example 68) was aminated to
provide the desired product as a solid, m.p. 152°-155°

C. which analyzes as containing one fourth of a mole of
water.

Analysis: Calculated % C 65.3; %H, 6.8; %N, 16.9;
Found: %C, 65.5; %H, 6.8; %N, 16.9.

EXAMPLE 70

2-(2-Methoxyethyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinoline

Using the general method of Example 45, 2-methyl-1-
(2-methylpropyl)-1H-imidazo[4,5-c]quinolire (2 g 8.4
mmol,) was reacted with 2-chloroethyl methyl! ether
(0.76 mL., 10 mmol) to provide the desired product. The -
structure was confirmed by nuclear magnetic resonance

* Spectroscopy.
EXAMPLE 71

2-(2-Methoxyethyl)-1<(2-methylpropyl)-1H- -
imidazo[4,5-c]quinoline SN Oxide

Using the general method of Example 47, 2-Q2-
methoxyethyl)- 1-(2-methylpropyl)-1H-imidazof4,5-
clquinoline (1 g, 3.5 mmol, Example 70) was oxidized
with peracetic acid to provide 0.75 g of the desired SN
oxide as a yellow solid. The structure was confirmed by
nuclear magnetic resonance spectroscopy.
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necrosis and 5-paral ysis. The maxinum | esion score of each guinea pig is
used to calculate the percentage le- sion inhibition. The percentage | esion
inhibition is cal- culated as foll ows: [err]

66 Interferon I nduction Twenty-four hours after the
initial dose of test com pound has been adm nistered, blood is obtained
from 3 guinea pigs fromeach treatnent group #¢ cardi ac punc- ture of

met hoxyfl urane anesthetized aninmals. Blood is pooled and allowed to clot at
roomtenperature. After "

e

EXAMPLE 72

2-(2-Methoxyethyl)-1-(2-methylpropyl)-1H-
imidazo[4,5-c]quinolin-4-amine

Using the general method of Example 51, 2-(2-
methoxyethyl)-1-(2-methylpropyl)-1H-imidazo[4,5¢c-
Jquinoline SN oxide (0.75 g, Example 71) was aminated
to provide 0.4 g of the desired product as a solid, m.p.
168°-170° C.

Analysis: Calculated: %C, 68.4; %H, 7.4; %N, 18.8;
Found: %C, 68.4; %H, 74; %N, 18.6.

EXAMPLE 73
1-[142-Methylpropyl)-1H-imidazof4,S-cjquinolin-2-
yllpropan-2-one

2-Methyl-1-(2-methylpropyl)-1H-tmidazo[4,5-

clquinoline (1 g, 4.2 mmol) was dissolved in anhydrous
tetrahydrofuran (20 mL) then cooled to —78° C. A
portion of lithium diisopropyl amide (2.8 mL, 4.2 mmol)
was added dropwise to the cooled solution. At 10 min-
utes post addition, N-methoxy-N-methylacetamide
(0.45 g, 4.4 mmol), prepared according to the method of
T. A. Oster and T. M. Harxis, Tetrahedron Letters, 24,
1851 (1983) was added. After 15 minutes the reaction
was quenched with water and the resulting precipitate
was collected and dried to provide the desired product
as a solid. The structure was confirmed by nuclear mag-
netic resonance spectroscopy.

EXAMPLE 74

a-Methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quino-
line-2-ethanol

1-[1-(2-Methylpropyl)- 1 H-imidazo[4,5-c]quinolin-2-
yl]propan-2-one (8 g, 28.4 mmol, Example 73) was sus-
pended in ethanol (400 mL). Sodium borohydride (1.64
g, 43.3 mmol) was added and the reaction mixtnre was
stirred at room temperature for about 2 hours. Methanol
~ (about 20 mL) was added and stirring was continued
over night. Water was added then the solvents were
removed under vacuum. The residue was partitioned
between methylene chloride and water. The methylene
chloride layer was separated, dried over magnesiura




| ow speed centrifugation, serumis collected and stored at -70[err] C
until anal ysis. Interferon levels in the guinea pig serumare deter-

mned in a standard mcrotiter assay using transfornmed guinea pig cells
(ATCC CRL 1405). The interferon assay is done in 96 well mcrotiter plates.
Conf | uent nonol ayers of transfornmed gui nea pi gn cells are treated with-
di lutions of guinea pig serumnmade with nedi 4h 199 (G BCO G and |sland,
N.Y.). The cell and serumdilutions are incubated at 37[err] C overnight.
The follow ing day, the g; w%a{l oﬁ@éﬂ{fﬁg@dﬂnﬂeﬁw&eduﬁnfb apedlthd 0~ pl aque
formng units of Mengovi r& @&ﬁ&uwlv}as douficimel by aisi st of
wells that receive no gw‘? :’gu ix@@ggadlp ye control) and wells
that receive no virus (vifus negative contro : s and virus are
i ncubated for 2 to 3 days at 37[err] C mmlqﬁaﬁtlfyl ng for viral
cytopathic effect. The viral ct by stainin
vm'yt hpO. 05% crystal violet folz'éi qa;ggﬂg‘ﬁi znkﬁ?etg&g%éﬁ%?ﬁosgr bance °
nmeasure- nents. The titer of interfe éer 1% expressed as units/nL
and is the reciprocal of thkeMsthyleb(2-diethylpropyiRbil-imidazef4,Sccells from
vi rus. Resul ts are shoviquinolinee-¢thihal (6c8 gv23 mmol, Example 74) was

dissolved in N,N-dimethylformamide (50 mL) then

cooled to 0° C. Sodium hydride (0.8 g, 25 mmol), 80%

dispersion in mineral oil) was added and the resulting

mixture was stirred at 0° C. for about 1 hour. Methyl

iodide’(2.2 mL, 34 mmol) was added and the resulting

mixtore was stirred at 0° C. for about 1 hour and then

allowed to warm to room temperature. The reaction

was quenched with water and then diluted with ethyl

acetate. The organic layer was separated, washed sev-

eral times with water, dried over magnesium sulfate

then concentrated under vacuum. The resulting residue

was purified by silica gel chromatography using 2-5%

methanol in methylene chioride to give about 3 g of the

desired product. The structure was confirmed by nu-

clear magnetic resonance Spectroscopy.

EXAMPLE 76

2-(2-Methoxypropyl)-1-(2-methylpropyl)-1H-
imidazof4,5-c]quinoline SN Oxide

Using. the general method of Example 47, 2-2-
methoxypropyi)-1-(2-methylpropyl)-1 H-imidazo[4,5¢-
Jquinoline (3 g, 10 mmol, Example 75) was oxidized
with peracetic acid to provide 2.1 g of the desired SN

- oxide as 2 solid, m.p. 125°~130° C. The structure was
confirmed by nuclear magnetic resonance spectros-

CopY.- |
EXAMPLE 77
2-(2-Methoxypropyl)-1-(2-methylpropyl)-1H-
imidazo{4,5-c]quinolin-4-amine

Using the general method of Example 51, 2-(2-
methoxypropyl)-1-(2-methylpropyl)-1 H-imidazo[4,5-
c]quinoline SN oxide (2 g, 6.4 mmol, Example 76) was
aminated to provide 1.3 g of the desired product as a
solid, m.p. 139°-141° C.

Analysis: Calculated: %C, 69.2; %H, 7.7; %N, 17.9;
Found: %C, 69.1; %H, 7.8; %N, 17.8.
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Antivital Activity and Interferon Induction

Pi gs Conmpound of Ref erence Exanpl e

% Lesi on Units/ nm ng/ kg I nhi bition
37% - 266 10 0.5 29% not
11 1 100% >12,800 48 11 0.5

>12, 800 11 0.1 50% not run

100% >12, 800 12 0.5 82%

13 2 67% not run 20 2

not run These results show that t t onpounds of the
I nhi bit Herpes sinplex virus type Wzgl n gui nea pi gs.

in Qui nea
Dose
92
run
100%
12 2
>12, 800
100%, -
i nvention
Those

conpounds' test ed were-Methyl-$H(2:uethglprogyid-d H-ihittaze[4fchijudsy-nt hesi s in
gui nea pi gs.

line-2-ethyl Acetate

Using the general method of Example 46, a-methyl-
1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2-
ethanol (9.4 g, 33 mmol, Example 74) was reacted with
acetic anhydride to provide the desired product. The
structure was confirmed by nuclear magnetic resonance
spectroscopy.

EXAMPLE 79

2—(2-Acetoxypr0pyl)- -(2-methyipropyl)-1H-
imidazo[4,5-c]quinoline SN Oxide

Using the general method of Example 47, a-methyl-
1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2-cthyl
acetate (10.7 g, 33 mmol, Example 78) was oxidized
with peracetic acid to pravide the desired 5N oxide.
The structure was confirmed by nuclear magnetic reso-
nance spectrascopy.

EXAMPLE 80

4-Amino-a-methyi-1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinoline-2-ethyl Acetate

Using the general method of Example 51, 2-(2-acetox-
ypropyl)-1 -(2-methy1propy1)—lH—umdazo[4 5-c]quino-~
Iine SN oxide (10.5 g, 30 mmol, Example 79) was ami-
nated to provide the desired product. The structure was
confirmed by nuclear magnetic resonance spectros-
copy.

EXAMPLE 81

4-Amino-c-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-
clquinoline-2-ethanol

Using the general method of Example 60, 4~amino-c-
methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quino-
line-2-ethyl acetate (10.2 g, 30 mmol, Example 80) was
hydrolyzed to provide 2 g of the desired product asa
solid, m.p. 196°-197.5° C.

Analysis: Calculated: %C, 68.4; %H, 7.4; %N, 18.8;
Found: %C, 68.6; %H, 7.5; %N, 18.9.
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67 | NTERFERON- [ err] | NDUCTI ON | N HUMAN
The test nethods descri bed bel ow denponstrate the ability of conpounds of
the invention to induce the biosynthesis of interferon-[er

cel |l s. An in vitro human bl ood cell

interferon-[err]

based on the neasurement of

CELLS

r] in human

system was used to assess
i nduction by conpounds gaf the in- vention.
inter- feron secreted into culture nmedi um

Activity is

Preparation for

Interferon is mea- sured by bioassay. Bl ood Cel |
Cul ture Whol e blood is collected by venipuncture into
EXAMPLE 82
7-Chloro-4-(2-hydroxy-2-methylpropylamino)-3-
nitroquinoline

Using the general method of Examgle 41, 7-chloro-4-
hydroxy-3-nitroguinoline (18 g, 80 mmol,) was chlori-
nated using thionyl chioride. After the chlorination was
complete, as indicated by thin layer chromatography,
the reaction mixture was allowed to cool to room tem-
perature. Triethylamine (28 mL, 200 mmol) and 2-
amino-2-methyl-2-propanol (10.3 g, 96 mmol) were
added and the reaction mixture was heated at reflux for

.about 1 hour. The reaction mixture was cooled in an ice

bath and the resulting precipitate was collected and
dried to provide the desired product as a solid. The
structure was confirmed by nuclear magnetic resonance

spectroscopy.
EXAMPLE 83
7-Chloro-a,a-dimethyl-2-ethoxymethyl-1H-
imidazo{4,5-c]quinoline-1-ethanol

Using the general method of Example 42, 7-chloro-4-
(2-hydroxy-2-methylpropylamino)-3-nitroquinoline
(18.5. g, 63 mmol, Example 82) was reduced and the
resulting diamine reacted with ethoxyacetic acid to
provide the desired product as 2 thick, green oil.

EXAMPLE 84

7-Chloro-2-ethoxymethyl-1-(2-hydroxy-2-methyl-
propyl)-1H-imidazo[4,5-c]quinoline SN Oxide

Using the general method of Example 47, 7-chloro-

) ,a-dimethyl-2-ethoxymethyl-1H-imidazo[4,5-c]quino-

line-1-ethanol (20.9 g, 63 mmol, Example 83) was oxi-
dized with peracetic acid to provide 14.8 g of the de-
sired oxide as a solid.

EXAMPLE 85

4-Amino-7-chloro-a,x-dimethyl-2-ethoxymethyl-1H-
imidazo{4,5-c]quinoline-1-ethanol

Using the general method of Example 51, 7-chloro-2-

. ethoxymethyl-1-2-hydroxy-2-methylpropyl)-1H-

imidazo[4,5-c]quinoline 5N oxide (14.8 g, 42 mmol,
Example §4) was aniaated to provide 8.6 g of the de-
sired produc as a £)lid, m.p. 238°-240° C.
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— EDTA vacut ai ner tubes. Peripheral bl ood nononuclear cells (PBM are
prepared by LeucoPREP TM Brand Cell| Separation Tubes (avail able from Bect on
Di ckinson) and cultured in RPM 1640 nedium (avail- able from d BCO, G and
Island, N Y.) containing 25 mM HEPES
4- (2- hydr oxyet hyl pi per azi ne-N -2-et hane- sulfonic acid and L-glutamne (1%
penicillin-strepto- nycin solution added) wdfh 10% aut ol ogous serum added.
Al ternatively, whole blood diluted 1:10 with RPM 1640 nedi um suppl enent ed
with 25 nmM HEPES and L-glutamne with 1% penicillin-strepto- mycin solution
added can be used. 200 [err]L portions of diluted whole blood or of PBMin
medi um are added to 96 well (flat botton) McroTest TMIII tissue culture
pl at es. Conmpound Preparation The conpounds are sol ubilized
in water, ethanol, or dinet I dauheed: BT, d8/5Hv6H, 6ilt 9o, 461t | ed water,
0. 01N sodi um hydr oxi de Ol g, A dRQL iy or i600; 3N -16(0The choi ce of sol vent
wi || depend on the chem cal characteri'stics of the conpound being tested.)
Com pounds are initially tested in a cBXAMPBE & range of from about 0.1

[err]g/nL to about 5 [err] g/a’ ”&.Dinoﬁ@ﬁ%gffdmxymethyl-IH-imida20[4,5-
c]quinoline-1-ethanol

Using the general method of Example 24, 3-amino-4-
(2-hydroxy-2-methylpropylamino)quinoline (45 g, 0.19
mol) was reacted with glycolic acid to provide 35.7 g of
the desired product as a tan solid. The structure was
confirmed by nuclear magnetic resonance spectros-

copy.
EXAMPLE 87
1-(2-Hydroxy-2-methyipropyl)-1H-imidazo[4,5-
clquinoline-2-methyl Acetate

Using the general method of Example 2, a,a-dimeth-
yi-2-hydroxymethyl-1H-imidazo[4,5-c]quinoline-1-
ethanol (35.0 g, 0.13 mol, Example 86) was reacted with
acetyl chloride to provide 32.3 g of a tan solid. Nuclear
magnetic resonance spectroscopy showed that the tan
solid contained the desired product plus about 10 per-
cent of the diester. The material was used without addi-
tional purification. .

EXAMPLE 88

2-Acetoxymethyl-1-(2-hydroxy-2-methylpropyl)-1H-
imidazo[4,5-c]quinoline SN Oxide
Using the general method of Example 47, 1-(2-
hydroxy-2-methylpropyl)-1H-imidazo[4,5-c]quinoline-
2-methyl acetate (31 g, Example 87) was oxidized with
peracetic acid to provide 19.6 g of crude SN oxide.
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t hat show i nduction at a concentration of 0.5 [err]g/nmL are then tested in
a concentration range of 0.01 [err]g/nL to 5.0 [err]g/niL.

68 | ncubat i on The solution of test conpound is
added (in a volune less than or equal to 50 [err]L) to the wells containing
200 [err]L of PBMin medium or diluted gyghol e bl ood. Sol vent and/or medi um
Is added to control wells (i.e., wells with no test conpound) and al so as
needed to adjust the final volune of each well to 250 [err]L. The plates
are covered with plastic lids, vortexed gently and then incubated for 24
hours at 37[err] C wth a 5% car bopxa Mprde gat nosphere.

4-Chloro-1-(2-hydroxy-2-methylpropyl)-1H-
imidazof4,5-c]quinoline-2-methyl Acetate

A 16.7 g portion of the crude SN oxide prepared in
Example 88 was suspended in methylene chloride (1200
mL). Phosphorous oxychloride (3.5 mL) was added to
the suspension with vigorous stirring over a period of
about 5 minntes. After about 1.5 kours, the reaction
mixture was filtered to remove 7.9 g of a solid. The
methylene chloride filtrate was combined with phos-
phorous oxychloride (1.2 mL) and stirred at room ter-
‘perature for about 20 hours. Saturated sodium bicarbon-
ate solution (250 mlL) was added with stirring to the
reaction mixture. The layers were separated. The aque-
ous layer was extracted with methylene chloride. The
methylene chloride layers were combined, dried over
magnesium sulfate and concentrated under vacuum to
provide 10.2 g the desired product as a tan solid. The
structure was confirmed by nuclear magnetic resonance
Spectroscopy.

EXAMPLE 90
4-Amino-a,a-dimethyl-2-hydroxymethyl-1H-
imidazof4,5-c]quinoline-1-ethanol

Using the general method of Example 9, 4-chloro-1-
(2-hydroxy-2-methylpropyl)-1H-imidazo[4,5-c]quino-
line-2-methyl acetate (8.3 g, 24 mmol, Example 89) was
aminated to provide 2.3 g of the desired product as a
solid, m_p. 264°-271° C.

. Anpalysis: Calculated: %C, 62.9; %H, 6.3; %N, 19.6;
Found: %C, 62.9; %H, 6.3; %N, 19.3.

EXAMPLE 91

2-Ethoxymethyl-1-phenylmethyl-1H-imidazo[4, 5-
clquinoline

3-Amino-4-(phenylmethylamino)quinoline (4 g, 16
mmol) was combined with ethoxyacetic acid (4.5 mL,
48§ mmol) and heated at 120° C. for about 3 hours. The
reaction mixture was cooled to room temperature, di-
luted with water and then made basic with ammonium
hydroxide. The resulting precipitate was collected to
provide 5.3 g of the desired product as a solid. The
structure was confirmed by nuclear magnetic resonance

Spectroscopy. REPLACEMENT SHEET
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Separ ati on Fol | owi ng i ncubation, the plates are covered with PARAFI LM TM
and then centrifuged at 1000 rpmfor 15 mnutes at 4 C in a Danon | EC
Model CRU- 5000 centrifuge. Medium (about 175 [err]L) is renmoved from4 to 8
wel I's and pooled into 2 nL sterile freezing vials. Sanples are naintained

at -70 C. until analysis. Igyy er f eron Anal ysi s/ Cal cul ation
Interferon is determ ned by bioassay using A549 human |ung carcinoma cells
chal l enged with encepha- |onyocarditis. The details of the bi oassay net hod
are descri bed by G L. Brennan arﬁ}mmx,mpgnenberg i n "Aut omat ed Bi oassay

of Interferons in Mgrq-test P | ot.e ques, Jupe/July; 78, 1983.,
i ncorpo- rated herei §§h @?\‘C%’Phgiﬁm Sﬁi‘ﬂ"@%ﬁs é" thod is as

follows: interferon dllutlons mun re i ncu- bated at 37[err] C.

for 12 to 24 hours. U e‘i-&'l Jandfsted JnihBxan i nocul um of
encephal onycardi t %f} _1_ ‘Lﬁzﬁ ;ﬁ{aﬁ ed for an _

addi ti onal period raI cytopathic
effect. The viral 016 32 - ing foll owed by

spect rophot onetri c sﬂlpg P?“@eg %‘dﬁraé %xpressed as
[err] interferon r&plY

EXAMPLE 93

2-Ethoxymethyl-1-phenylmethyl-1H-imidazo(4, 5-
. clquinolin-4-amine

Using the general method of Example 51, 2-ethox-
ymethyl-1-phenylmethyl-1H-imidazo[4,5-c]quinoline
5N oxide (3.2 g, 9.6 mmol, Example 92) was aminated to
provide 1.1 g of the desired product as a solid, m.p.
204'-205° C.

Analysts: Calculated: %C, 72.3; %H, 6.1; %N, 16.9;
Found: %C, 72.1; %H, 5.7; %N, 16.6.

EXAMPLE %
a,a-Dimethyl-2-methoxymethyl-1H-imidazo[4,5-
c]quinoline-1-ethanol

3-Amino-4-(2-hydroxy-2-methylpropylamino)quino-
line (7.5 g, 32 mmol) was combined with methoxyacetic
acid (7.5 mL, 97 mmol) ard heated at about 170" C. for
about 3 hours. The resulting solid residue was dissolved
in ethyl acetate (150 mL). The ethyl acetate solution
was extracted twice with 0.2N sodium hydroxide,
washed with water, dried over magnesium sulfate,

~ treated with activated charcoal and then concentrated

to a volume of about 50 mL.. Hexane was added to the
ethyl acetate and the resulting precipitate was collected
and dried to provide 0.9 g of the desired product as a
crystalline solid, m.p. 145°-148° C.

Analysis: Celculated: %C, 67.3; %H, 6.7; %N, 14.7;
Found: %C, 67.2; %H, 6.6; %N, 14.6.
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ence units/mL based on the val ue obtained for
interferon was identified as essen- tially al
i n checkerboard neutralization assays agai nst

NIH HU | F-L standard. The
i nterferon al pha by testing
rabbit anti-human inter-

feron (beta) and goat anti-human interferon (al pha) using A549 cell

monol ayers chal | enged with encephal o- 58yocarditis virus.

Resul ts are shown

in the table bel ow wherein the absence of an entry indicates that the com

pound was not tested at the particul ar dose concentra- tion.
designated as "<"

69

Resul ts

a certain nunbegy AMPLERse that interferon was not
detectabl e in anpbunts _above the |ower sensitivity |level of the assay.

1-(2-Hydroxy-2-methylpropyl)-2-methoxymethyl-1H-
imidazo[4,5-c]quinoline SN Oxide

Using the general method of Example 47, a,a-
dimethyl-2-methoxymethyl-1H-imidazo[4,5-c]quino-
line-1-ethanol (6.6 g, 23 mmol, Example 94) was oxi-
dized with peracetic acid to provide 5.7 g of the desired
5N oxide. A small sample was recrystallized from ethyl
acetate to provide an analytical sample, m.p. 175°-197°
C.

Analysis: Calculated: %C, 63.8; %H, 6.4; %N, 14.0;
Found: %C, 63.8; %H, 6.4; %N, 13.8.

EXAMPLE 96

4-Amino-a,a-dimethyl-2-methoxymethyl-1H-
imidazo[4,5-c]quinoline-1-ethanol

Using the general method of Example 51, 1-(2-
hydroxy-2-methylpropyl)-2-methoxymethyl-1H-
imidazo[4,5cjquinoline 5N oxide (4.7 g, 16 mmol, Ex-
ample 95) was aminated to provide 2.4 g of the desired
product as a solid, m.p. 204°-207° C.

Analysis: Calculated: %C, 64.0; %H, 6.7; %N, 18.6;
Found: %C, 64.1; %H, 6.8; %N, 18.6.

EXAMPLE 97

a,a—
-Dimethyl-2-ethoxymethyl-1H-imidazo[4,5-c]quino-
line-1-ethanol

Using the general method of Example 91, 3-amino-4-
(2-hydroxy-2-methylpropylamino)quinoline (46.2 g.

- 0.20 mol) was reacted with ethoxyacetic acid (62.5 g,

0.6 mol) to provide 53.6 g of crude product as a greyish
solid. A small amount was recrystallized from toluene
to provide 3.6 g of a colorless solid, m.p. 117°-120° C,

Analysis: Calculated: %C 68.2; %H, 7.1; %N, 14.0;
Found: %C, 68.5; %H, 7.1; %N, 14.0.

EXAMPLE 98

2-Ethoxymethyl-l-(2-Hydroxy-2—methy1pmpyl)-lH-
imidazof4,5-c]quinoline SN Oxide
Using the general method of Example 47, a,a-
.dimethyl-2-ethoxymethyl-1H-imidazo[4,5-c]quinoline-
1-ethanol (59.9 g, 0.2 mol, Example 97) was oxidized

with peracetic acid to provide 59.9 g of crude 5N oxide |

as a solid.
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Interferon-[err] Induction in Human Cells [err] Reference

Uni t s/ mL Conpound Dose Concentration ([err]g/nL) of Exanple 0.01
0.05 0.10 0.50 1.0 5.0 Cell Type 9 < 1.8 16 140 750
750 750 PBM 10 - - <1.5 96 120 120 whol e

bl ood 10 < 13 28 140 75 750 190 PBM 11

- - 330 330 250 140 whol e bl ood 11 330 330 570
570 570 570 PBM 12 c . < 1.8 37 140 330

whol e blood 13 i . EXAMPLEDR ) 4 PBM . 15

- - < 1.8 250 430 4-Aninc-o,c-dimetiyl-2-ethd®ymethyl-1H- - 85

440 250 190 whole blood imida26[4, 5-c]qmnblihe81-eﬂl%ol 190 1000 1000 1000
PBM 23 <1 8 250 bl V\H)Ize I ood 27

<4 24 3300 550 "Sﬁf e 51, Z-etl . <5.4 440
1000 580 PBMyme g 1-(2- ydroxy-2-me IlptOp 1H—< 4 72

PBM 31 <4 m‘d’f—q 4,5 lqpinoling, SN, ggide @ﬂao g 0. 09535&5?1 34

<4 <4 1600 550 E’E@EP e 98) as aminatefi\jo provide 25.7 g of crude . 4
2500 2500 210 fnct as an off white solid. A portion (20.3 g) of the

crude product was suspended in methanol (125 mL) and
methylene chloride (60 mL) was added to the suspen-
sion. The resulting solution was treated with charcoal
then filtered. The filtrate was evaporated under heat to
remove the methylene chloride and reduce the total
volume to about 110 mL. The solution was then al-
lowed to cool to room temperature. The resulting pre-.
cipitate was collected, rinsed with methanol and dried
to provide 12.1 g of the desired product as a colorless
crystalline solid, m.p. 190°-193° C.

Arnalysis: Calculated: %C, 65.0; %H, 7.1; %N, 17.8;
Found: %C, 64.8; %H, 7.1; %N, 17.9.

EXAMPLE 100

4-Chloro-a,a-dimethyl-2-ethoxymethyl- 1H-
imidazo{4,5-cjquinoline-1-ethanol

3-Amino-2-chloro-4-(2-hydroxy-2-methyl-
propylamino)quinoline (2.0 g, 7.5 mmol) was combined
with acetonitrile (80 mL). Ethoxyacetyl chloride (0.92
g 7.5 mmol) was added to the reaction mixture. After
about 5 minutes a yellow precipitate formed. p-Tol-
uenesulfonic acid (0.1 g) was added and the reaction
mixture was heated to reflux. Refluxing was continued
for about 120 hours at which time the reaction mixture
was homogeneous. The reaction mixture was cooled
and the acetonitrile was removed under vacuum. The
resulting residue was dissolved in methylene chloride
and washed with dilute ammoninm hydroxide. The
aqueous phase was extracted with methylene chloride
(325 mL). The organic phases were combined, dried
over magnesium sulfate and then concentrated to pro-
vide 2.6 g of crude product as a dark yellow solid. The
crude product was recrystallized from t-butylmethyl
ether to provide 1.8 g of a solid. The structure was
confirmed by nuclear magnetic resonance spectros-

copy.
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40 - - 680 230 210 210 PBM . 44 - -

3000 430 430 760 PBM 48 - - 3100 840 330
1300 PBM 51 - - <5 <5 1000 330 PBM 55
- - <4 1500 1500 490 PBM 60 - 1700 430
570 570 PBM 61 - 55 - 64 1300 330 330 PBM
62 ] <5 <5 760 PBM 66 - -
<5 1000 1000 PBM 69 4 1000 680 390 900

PBM 72 - 2057‘-‘}&'@”?5;?6 420 PBM 77

<6.3 <6.3 2600 390 4-R5fino-078@imethyl-2Rhoxyméhyl-1H- - - 1100
2200 460 1100 PBM imidagd{4, 5.%] ginoline-l-ethanol 86 100 220 230
PBM 90 <6.4 __640 3000 3 420 %8(}{ PBM 93

- - 850 280 o-ag@imethyl- <6.4 44 1200 460
1000 900 piRidazo 495901qmn0hne-12%tham16(1 Qm 3 mmel, Exrg0 630

PBM 104 <2. ampie ¥00)zand 7% meetbanqligmammpnia (30 mL) warl 109 <1.4
1000 1000 97 phbwed inpgsteel pressppvessel at about 15019160° C.65 65 49

55 61 PBM for1G bours. The vessel was @6oled ta(beldwGoomlitem- 240 PBM

117 <4.4 360pefhtire antidhe readion soldtion removed idid treated
. with methanolic potassium hydroxide. The solution was
then evaporated to a low volume and diluted with wa-
ter. The resulting precipitate was collected, washed
with water and dried to provide 0.7 g of the crude
product as a solid. The crude product was recrystallized
from a mixture of ethyl acetate and methanol to provide
a colorless solid.

EXAMPLE 102
2-Methoxymethyl-1-phenylmethyl-1H-imidazo[4,5-
c]quinoline

Using the general method of Example 91, 3-amino-4-
(phenylmethylamino)quinoline (4.0 g, 16 mmol) was
reacted with methoxyacetic acid. (3.7 mL) to provide

4.4 g of the desired product as a solid. The structure was
confirmed by nuclear magnetic resonance spectros-

copy.
EXAMPLE 103
2-Methoxymethyl-1-phenylmethyl-1H-imidazo[4,5-
cjquinoline SN Oxide

Using the general method of Example 47, 2-methox-

. ymethyl-1-phenylmethyl-1 H-imidazo[4,5~<]quinoline
(4.4 g, 14.5 mmol, Example 102) was oxidized with
peracetic acid to provide 3 g of the desired 5N oxide as

a solid.
EXAMPLE 104
2-Methoxymethyl-1-phenylmethyl-1H-imidazo[4,5-
c]quinolin-4-amine

Using the general method of Example 51, 2-methox-
ymethyl- 1-phenylmethyl-1H-imidazo[4,5-c]quinoline
SN oxide (3 g, 9 mmol; Example 103) was aminated to
provide 2.0 g of the desired product as a solid, m.p.

202°-204° C.
Analysis: Calculated: %C, 71.7; %H, 5.7, %N, 17.6; :
Found: %C, 71.4; %H, 5.7; %N, 17.4. - REPLACEMENT SHEET
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These results show that the tested conpounds of the invention induce
I nterferon biosynthesis at detectable | evels in human whol e bl ood and/ or
PBM cell s over a wi de range of dose concentrations.

70

| NTERFERON | NDUCTION I N M CE The test methods descri bed

bel ow denonstrate the ability of conmpounds of the invention to induce

i nter-

56

EXAMPLE 105
4-(3-Methylbutylamino)-3-nitroquinoline

Using the general method of Example 41, 4-hydroxy-
3-nitroquinoline (19 g, 0.10 mole) was chlorinated and
then reacted with isoamylamine (10.5 g, 0.12 mole) to
provide the crude product as a yellow solid. This solid
was recrystallized from hexane to provide the desired
product as 4 solid, m.p. 99°~100° C.

Analysis: Calculated: %C, 64.83; %H, 6.6; %N, 16.2;
Found: %C, 64.8; %H, 6.6; %N, 16.1.

. EXAMPLE 106
3-Amino-4-(3-methylbutylamino)quinoline

4-(3-Methylbutylamino)-3-nitroquinolire (10 g, 0.04
mole; Example 105) was combined with toluene (300
mL), 5% palladium on carbon (1 g) and magnesiom
sulfate. The mixture was hydrogenated on a Parr appa-
ratus at an initial pressure of 47 psi (3.3 Kg/cm?). When
the hydrogenation was complete,- the solids were re-
moved by filtration and the filtrate was evaporated to
provide the diamine. A sample (1.5 g) was recrystallized
from hexane to provide the desired product as a solid,.
m.p. 92°-94° C.

Analysis: Calculated: %C, 73.3; %H, 8.4; %N, 18.3;
Found: %C, 73.0; %H, 8.3; %N, 18.3.

EXAMPLE 107

2-Ethoxymethyl-1-(3-methylbutyl)-1H-imidazo{4,5-
c]quinoline

3-Amino-4-(3-methylbutylamino)quinoline (7 g, 0.03
mole; Example 106) was combined with ethoxyacetic
.acid (8 mlL, 0.08 mole) and heated at 150°-160° C. for
about 2 hours. The reaction mixture was cooled to room
temperature, diluted with water (100 mL), made basic
with sodinm hydroxide and then extracted with ethyl
acetate. The extract was dried over magnesium sulfate
then evaporated to provide the crude product as a crys-
talline solid. The solid was recrystallized from hexane
to provide the desired product as a solid, m.p. 64°~65°
C.
Analysis: Calculated: %C, 72.7; %H, 7.8; %N, 14.1;
Found: %C, 72.5; %H, 1.7; %N, 14.1.
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feron biosynthesis in mce. For each dose |evel being tested, three
groups (three mce per group) of CFWnale m ce (nonfasted; weigh- ing 23-28
g) are dosed orally with conpound. One hour | ater blood sanples are

wi thdrawn fromthe first group. The sanples are pool ed then centrifuged.
The serumis renoved fromthe centrifuge tube, split into two por- tions,
then placed in freezing vials and maintained at -70[err] C. until analysis.
This procedure is repeated at 2 hours with the second group of mce and at

4 hours with the third group of EEAMPLE 108 | nterferon ‘
Anal ysi s/ Cal cul ati on 2—E§§’6%3vln§éth & T LT W) LR Qﬂg fibove in connhecti on
with the analysis of Inter er.onglr e o man cel18. The results are

expressed in the table below as J*rr| reference units/nL based on the val ue

obt ai ned for a nouse 2NEthpxymethylrbitd-thetindbutyls 1 igridazafh 5t n t he t abl e bel ow
wher ei n resul ts des¢lgnimotie £ g;'6:02 mole, ExdmplelfFrwas ditsalyed t hat i nterferon
was not detect abl e inmethylatetate (60/mIt)thet combiredngith petdcgticevel of the
assay. acid (8.4 2} 0.0 axicle) amdiHedted imtinthHd 1action was

complete as determined by thin layer chromatography

(silica gel, ethyl acetate). The reaction mixture was

evaporated. The residue was azeotroped 5 times with

heptane (250 mL) to provide the desired SN oxide.

EXAMPLE 109

2-Ethoxymethyl-1-(3-methylbutyl)-1H-imidazo[4,5-
c]quinolin-4-amine Hydrochloride

Using the general method of Example 51, 2-ethox-
ymethyl-1-(3-methyibutyl)-1H-imidazo[4,5c]quinoline
5N oxide (6 g, 0.02 mole, Example 108) was aminated to
provide the desired product as a solid, m.p. 291°-292°
C.
Analysis: Calculated: %C, 62.0; %H, 7.2; %N, 16.0;
Found: %C, 62.0; %H, 7.1; %N, 16.0.

EXAMPLE 110
N-[2-Chloro-4-(2-hydroxy-2-methylpropyl)amino-3-
quinolinyl]-3-methoxypropanamide

3-Methoxypropionyl chloride (5.5 g, 0.045 mole) was
slowly added with stirring to a solution of 1[(3-amino-2-
chloro-4-quinolinyl)amino}-2-methyl-2-propanol (10 g,
0.038 mole) in acetonitrile (140 mL). After the addition
was completed, the reaction mixture was heated at re-
. flux for 30 minutes then allowed to stir at room temper-
ature overnight. The reaction mixture was filtered to
provide 12.4 g of the desired product as a solid.
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Conpound of Dose REf erence Units/nL Exampl e ny/ kg 1 hr

2 hr 4 hr 9 30 2900 5000 4 9
10 330 740 [err] 47 9 3 [err] 47
[err] 47 <47 9 1 <47 <47 <47 10
10 < 120 < 120 600 10°8 3 <120 <120
<120 10 1 <120 <120 <120 10 0.3
<120 <120 <120 11 30 850 250 40
11 10 110 250 280
EXAMPLE 111

4-Amino-a,a-dimethyl-2-methoxymethyl-1H-
imidazo[4,5-c]quinoline-1-ethanol

N-[2-Chloro-4-(2-hydroxy-2-methylpropyl)amino-3-
quinolinyl}-3-methoxypropanamide (6 g, Example 110}
was added to 5% ammonia in methanol (60 mL). The
mixture was heated in 2 Parr bomb for 5 hours at ap-
proximately 150° C. The solvent was evaporated under
vacuum to give a brown residue. The residue was di-
luted with water and sodium bicarbonate then extracted
with ethyl acetate. The ethyl acetate extract was
washed with water, dried over magnesium sulfate then
evaporated to provide 2 tan solid. The solid was puri-
fied by silica gel chromatography to provide 1.64 g of-
the desired product as a solid, m.p. 174°~175° C.

Analysis: Calculated: %C, 65.0; %H, 7.0; %N, 17.8;
Found: %C, 64.8; %H, 7.0; %N, 17.7.
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71 -conti nued Interferon I nduction in

M ce Conpound. of Dose Ref erence Units/nm. Exanpl e ng/ kg

lhr 2hr 4hr 11 3 490 1900 30 11

1 280 1100 71 12 30 850 5800

40 12 10 850 85Q 40 12 3

54 40 <18 12 1 94 160 <18 13

10 700 1200 400 13 3 230 - 400

130 13 1 130 530 [err] 100 13 . .03

<59 [err]130 <59 15 270 3100 - 270

15 3 <120 2?8LAL&P$§%£62 15 1 <120

<120 <120 15 3-Butflathino-2-chidrde3-nitroquittline <120 20

I BEQ?ﬁemyhmJ‘gég(37.82gi9§(; mole) Wh{ added witg200 5000
stirring to a suspension of 4-hydroxy-3-nitro-2(1H)-

quinolinone (50 g, 0.24 mole) in toluene (175 mL) while
maintaining the temperature of the reaction mixture
below 40° C. After the addition was complete, the reac-
tion mixture was cooled to 15° C. and phosphorous
oxychloride (152 g, 0.99 mole) was added while main-
taining the temperature of the reaction mixtare below
55° C. After the addition was complete, the reaction
mixture was refluxed at 110° C. until the reaction was
complete as determined by thin layer chromatography
(silica gel; 50:50 ethyl acetatechexanes). The reaction
mixture was allowed to cool to réom temperature and
was then poured into a mixture of ice and water (400
mL). The mixture was stirred for 1 hour. The phases
were separated and the aqueous phase was extracted
twice with toluepe. The toluene extracts were com-
bined with the organic phase, washed with water, fil-
tered to remove a small amount of solid then dried over
magnesiam sulfate to give a solution of the dichloro
intermediate in tolueme. This solution was combined
with triethylamine (25.5 g, 0.25 mole) then stirred for 15
minutes. n-Butylamine (21.3 g, 0.29 mole) was added
and the reaction mixture was heated at 50° C. for 90
minutes. The reaction mixture was allowed to cool to
room temperature, combined with concentrated hydro-
chloric acid (71 mL) then stirred at room temperature
for 1 hour. The resulting solid was collected by filtra-
- 'tion, rinsed with acetone then slurried with acetone to
provide the hydrochloride salt of the desired product as
a yellow solid. The solid was added to a cooled solution
of sodium hydroxide (40 g) in water (200 mL) and
stirred for 1 hour. The solid was collected by filtration,
rinsed with water and dried at 45° C. under vacuum to
provide 34 g of the desired product. A 1 g portion was
recrystallized from toluene to provide a sample for
analysis.
Analysis: Calculated: %C, 55.8; %H, 5.0; %N, 15.0; .
Found: %C, 55.6; %H, 5,0; %N, 14.9.
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20
120

<45
<45

<45
<120
30
5000

<61
420
34

270

1
140 27
<59
27
<45
<45
30
<120
0.3
550 31
<61
34
420
0.3
[err] 270

s ———— = 77

140 560 <47 23 30 1200
10 130 690 <45 27
230 <45 27 1 <45 <45
0.3 <45 <45 <45 29 : 10
<45 29 3 <45 <45 <45 29
<45 <45 29 60 0.3 <45 <45
10 <120 600 <120 30 - 3
<120 30 1 <120 <120 <120
<120 <120 <120 31 10 960
3 420 420 320 31
140 [err]61 ERAMPLE 113 0.3 <61 <61
10 4199 Y 3
140 g4 A Mb“t}‘%%m_"zﬁmfz?@"_ ol [err] 161
[ efrBw@ylantiser2tehioro-3-gitrqpunolirgy (33 g, 0.12 10

[ anolep Bxample 112) was combined with toluene (200

mL) and 5% platinum on carbon (1 g). The mixture was
hydrogenated on a Parr apparatus at an initial pressure
of 38 psi (2.7 Kg/cm?). When the hydrogenation was
complete, the catalyst was removed by filtration and the
filtrate was concentrated to provide a brown liquid.
The liquid was chilled in an ice bath to provide an
crange solid. The solid was collected by filtration, slur-
ried with diethyl ether for 30 minutes then filtered to
provide 20 g of the desired product as 2 tan solid. The
structure was confirmed by nuclear magnetic resonance
spectroscopy.

EXAMPLE 114
N-(4-Butylamino-2-chloro-3-quinolinyl)-3-methoxy-
propanamide

Using the general methad of Example 110, 3-amino-4-
butylamino-2-chloroquinoline (10 g, 0.04 mole, Exam-
ple 113) was reacted with 3-methoxypropionyl chloride
to provide 10.3 g of the desired product as a yellow
solid.

EXAMPLE 115
1-Buatyl-2-methoxyethyl- 1H-imidazo{4,5-c]quinolin-4-
amine
Using the general method of Example 111, N-(4-

- butylamino-2-chlioro-3-quinolinyl)-3-methoxypropana-

mide (10 g, 0.027 mole, Example 114) was cyclized and
aminated to provide the desired product as a solid, m.p.
149°-151° C.

Analysis: Calculated: %C, 68.4; %H, 74; %N, 18.8;
Found: %C, 68.5; %H, 7.3; %N, 18.7.

EXAMPLE 116
N-(4-Butylamino-2-chloro-3-quinolinyl)ethoxyaceta-
mide
Using the general method of Example 110, 3-amino-4-
butylamino-2-chloroquinoline (10 g, 0.04 mole, Exam-

ple 113) was reacted with ethoxyacetyl chioride
provide 9.8 g of the desired product as a yellow solid.
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37
<120
10
290
120
61
120
10
160
<56

<56
1600
40
450

60

3
<120

870

870
3

220

62

66

380

<56
<74

1600
200

1

37

[
97

<

<

<120 <120 <120 37 1
0.3 <120 <120 <120
3400 1100 60 3 380
1 290 1500 120 60
err] 56 61 61 10 290 1100
290 500 120 61 1
61 0.3 - <56 <56
1100 380 EPRAMPLE 117 3 220
97 <56 6

1 56 2
<5 ¢-Bugh2-ethoxymethyk §El imidazo[4 3gdquinolingeo

120 <56 66 amine 1 <56

60

<56

0. 3Using theé Peneral methdd of E 1140 N
]bmy Q-Z-dﬂ%%oé}quin lin Qsthox Slamide glooo 3

ng, 0.024 mole, Example 116) was cyclized and aminated
o provide 1.9 g of the desired product as a solid, m.p.
139°-140° C.
Analysis: Calculated: %C, 68.4; %H, 7.4; %N, 18.8;
Found: %C, 68.6; %H, 7.3; %N, 18.9.

EXAMPLE 118

4-[(2-Chloro-3-nitro-4-quinolinyl)amino}-3-methyl-1-
butene-3-0l

Triethyl amine (6.2 mL, 0.045 mole) was added to a
solution of 2,4-dichloro-3-nitroquinoline (10.9 g, 0.045
mole) in methylene chloride (60 mL). 4-Amino-3-meth-
yl-1-butene-3-0l was added and the reaction mixtore
was heated at reflux for several hours before being
concentrated under vacuum. The residue was chilled in
an ice bath to give a solid. The solid was recrystallized
from toluene to provide 17.1 g of the desired product as
a yellow solid. The structure was confirmed by nuclear
magnetic resonance Spectroscopy.

EXAMPLE 119

1-{(3-Amino-2-chloro-4-quinolinyl)aminc]-a-ethyl-a-
methylethanol

4-[(2-Chloro-3-nitro4-quinolinyl)amino}-3-methyl-1-
butene-3-0l (10.8 g, 0.035 mole, Example 118) was com-
bined with ethanol (300 mL) and 0.5 g 5% platinum on
carbon. The mixture was hydrogenated on a Parr appa-
ratus. The reaction mixture was filtered through celite
and the filtrate was conceatrated to provide an oil. The
oil was purified by silica gel column chromatography.
An attempt to crystallize the purified oil using ethanol
and water produced an oil. The mixture was concen-
trated under vacuum with toluene then extracted with
methylene chloride. The methylene chloride extract
was dried over magnesium sulfate then concentrated
under vacuum to provide 6.6 g of the desired product as
a solid, m.p. 99°-101° C,

Analysis: Calculated: %C, 60.1; %H, 6.5; %N, 15.0;

Found: %C, 60.0; %H, 6.4; %N, 14.8.

<120

870
0.3
16

62
870
g.3
380
<56
10
210

0

66
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44 10
1000 1500

0.3 -570
-540 48

90 940

10 1000
[err] 150 [err] 150
0.3 <150
.-570 85

- 980 3900

1800 1600 790 44
<260 44 1 990 <260
510 <260 48 10 200
3 1600 1600 -510 48
<260 48 0. ¥$2 <260 <260
1000 [err]340 69 3

69 <150 <150

1
<150 <150 10 2200
3 1sod§gUkNQ§6612° -430 85

[ er rl330Chloro-4-(2-hydroxy-2-methylbutyl)amino-3-

quinolinyl]ethoxyacetamide

Ethoxyacetyl chloride (0.93 g, 7.6 mmole) was added
to a solution of 1-[(3-amino-2-chloro-4-guninolinyl-
Yamino]-a-ethyl-a-methylethanol (2 g, 7.2 mmole, Ex-
ample 119) in methylene chloride (10 mL). The reaction
mixture was heated at reflux for 30 minutes, cooled to
room temperature, diluted with methylene chloride,
extracted 3 times with agueous sodinm bicarbonate,
dried over magnesium sulfate and then concentrated
under vacuum to provide a liquid which solidified on
standing. The solid was slurried with a mixture of tolu-
ene and hexane then isolated by filtration to provide 2.2
g of the desired product as a solid. The structure was
confirmed by nuclear magnetic resonance spectros-
copy. :

EXAMPLE 121

4-Amino-2-ethoxymethyl-a-ethyl-a-methyl-1H-
imidazo{4,5-c]quinoline-1-ethanol

Using the general method of Example 111, N-[2-
chloro-4-(2-hydroxy-2-methylbutyl)amino-3quinolinyl-
Jethoxyacetamide (2.1 g, 5.7 mmole, Example 120) was
cyclized and aminated to provide 0.7 g of the desired
product as a solid, m.p. 189°~191° C.

Analysis: Calculated: %C, 65.8; %H, 7.4; %N, 17.1;
Found: %C, 65.1; %H, 7.2; %N, 16.8.

EXAMPLE 122
N-Butyl-3-nitro-4-quinolinamine

Using the general method of Example 41, 4-hydroxy-
3-nitroquinoline (38.4 g, 0.2 moles) was chlorinated then
reacted with n-butylamine (24.7 mL, 0.4 mole) to pro-
vide the desired product as a yellow sold.

EXAMPLE 123
1-Butyl-1H-imidazo[4,5-c]quinoline-2-methanol

Using the general method of Example 1, N-butyl-3-
nitro-4-quinolinamine (9.8 g, 0.04 mole, Example 122)
was hydrogenated then reacted with glycolic acid (9.1

3
0
<2

[ er
<150

<260
200

1

60

r]270
69
5700
1
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72 -conti nued

nterferon |Induction

I
in Mce Conmpound of Dose Ref erence Units/nm. Exanpl e
ny/ g 1 hr 2 hr 4 hr 85 0.3 670
670 <250 90 10 750 3500 [err] 140 90
3 130 570 [err] 74 90 1 <74
<74 <74 90 : 0.3 <7643 <74 <74 93
10 2100 2900 630 93 3 1300
1300 - 260 93 1 660 1500 340 - 93
2780 ~gg8 820 , 0. der rlcl:):lito provide ?@&R)ﬁhe de %qé;oxoduct 6(2)900 96
1 3200 5000 2 sohqL ﬁosmall sazggle was Iecrys from egwg 0 3400
620 99 1 pacetate to prayigde pure Menal, m-po WH"-149° Gg 3
1600 750 ~220 Analysis: Calculated: %C, 70.6; %H 6.7; %N, 16.5;
Found: %C, 70.3; %:H, 6.7; %N, 16.3.
EXAMPLE 124

1-Butyl-1H-imidazo[4,5-c]quinoline-2-methyl Acetate

Using the general method of Example 46, 1-butyl-1H-
imidazo[4,5-]quinoline-2-methanol (7.5 g, 0.029 mole,
Example 123) was reacted with acetic anhydride to
provide 8.2 g of the desired product as a solid. A small
sample was recrystallized from ethyl acetate to provide
a pure sample, m.p. 154°~157° C.

Analysis: Calculated: %C, 68.7; %H, 6.4; %N, 14.1;
Found: %C, 68.8; %H, 6.4; %N, 14.2.

EXAMPLE 125

1-Butyl-1H-imidazo[4,5-c]quinoline-2-methyl Acetate
SN Oxide Monohydrate

Using the general method of Example 108, 1-butyl-
1H-imidazo[4,5-c]quinoline-2-methyl acetate (7.8 g,
0.026 mole, Example 124) was oxidized to provide 62 g
of the crude 5N oxide as solid. A small sample was
recrystallized from isopropanol to provide pure mate-
rial, m.p. 184°-187° C.

Analysis: Calculated: %C, 61.6; %H, 6.4; %N, 12.7;
Found: %C, 61.8; %H, 6.2; %N, 12.6.

EXAMPLE 126

1-Butyl-4-chloro-1H-imidazo{4,5-c]quinoline-2-methyl
Acetate

Using the general method of Example 6, 1-butyl-1H-
imidazof4,5-c]quinoline-2-methyl acetate SN oxide
monohydrate (6.0 g, 0.019 mole, Example 125) was
chlorinated to provide a solid. The solid was purified by
columm chromatography (silica gel; ethyl acetate) to
provide 3.7 g of the desired product as 2 solid. A 0.5 g
portion was recrystallized from toluene to provide pure
material, m.p. 169°~171° C.

Analysis: Calcalated: %C, 61.5; %H, 5.5; %N, 12.7,
Found: %C, 61.4; %H, 5.4; %N, 125.
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99 1 2200 5100 460 99 0.3

1600 3500 390 104 3400 4500

[err] 660 104 3 [err] 660 2200 <380 104

1 ~780 ~780 ~380 104 0.3 <380 <380
<380 115 10 5600 g4 5300 870 115

3 2200 5300 ~310 115 1 1400

2900 ~310 . 115 0.3 ~380 2500 ~360

117 10 1100 480 ~310 117 3

~820 2200 ~310 117 1 [err] 270 " 630
[err] 270 117 0.3 EXAMPLE 1271200 <160 These results

show that the tested conqoyﬁ%% ' €1 B
| evel s in mce. | NHI BI Tl -

descri bed bel ow denonstrate the abili ty o

i.v. with

| si s at detectable
[ RS

The test net hods

conpounds of the invention to
i nhibit turmor growth inliBuyl-4-chlonodiimidazeld) '
methyl acetate (3.1 g, 9.3 mmole, Example 126) was

eclgpiEwlimed® are i nocul at ed

stirred overnight in 30 mL of [2% ammonia in metha-
nol. The reaction mixture was concentrated under vac-
uum and the residue was slurmied with water for about
30 minutes. The solid was collected by filtration and
dried with toluene using a Dean-Stark trap to provide
2.2 g of the desired product, m.p. 184°-185° C.

Analysis: Calculated: %C, 62.2; %H, 5.6; %N, 14.5;
Found: %C, 62.0; %H, 5.5; %N, 14.3.

EXAMPLE 128
4-Amino-1-butyl-1H-imidazo[4,5-c]quinoline-2-

methanol

1-Butyl-4-chioro-1H-imidazo[4,5-c]quinoline-2-

methanol (2 g, 6.9 mmole, Example 127) was combined
with 12 mL of 129 ammonia in methanol and heated in
a Parr bomb at 160° C. for about 20 hours. The resulting
solid was collected, rinsed with methanol then purified
by silica gel chromatography using ethyl acetate/me-
thanol as the eluent. The resulting solid was slurried
with ethyl acetate, collected by filtration and dried to
provide the desired product, m.p. 223°-225° C,
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4X 10[err] MC26 colon tunor cells in a volune of 0.2 ml of saline per
nouse. The mce are sacrificed 14 days |later. The lungs are renoved and
fixed with WARF (24% et hanol, 10% formalin, and 2% acetic acid in water)
then allowed to stand for 30 m nutes. The | obes are separated and the
colonies are counted. Five mce are in each treatnent group and conpari sons
are made to controls. 65 73 The mce in the
treatment groups were dosed on days 3, 4, 5, 6, 7, 10, 11, 12, 13, and 14,
orally with a suspen- sion of conpound (30 ng/kg) in water (10 nl/kg).
The mce in the control groups were dosed orally with saline (10 nmL/kg) on
days 3, 4, 5, 6, and 7, and

ANTIVIRAL ACTIVITY AND INTERFERON

INDUCTION IN GUINEA PIGS

The test methods described below demonstrate the
ability of compounds of the invention to reduce the
number and severity of lesions developed by guinea pigs
infected with Type II Herpes simplex virus and to in-
duce the biosynthesis of interferon in guinea pigs.

Female Hartley guinea pigs weighing 200 to 250 g are
anesthetized with methoxyflurane (available under the
tradename METAFANETM from Pitman-Moore,
Inc., Washington Crossing, N.J.), after which the vagi-
nal area is swabbed with a dry cotton swab. The guinea
pigs are then infected intravaginally with a cotton swab
saturated with Herpes simplex virus Type II strain 333,
(1% 105 plaque forming units/mlL). Guinea pigs are
assigned to groups of 7 animals; one group for each
freatment and one to serve as a control (vehicle
treated). The compounds of the invention are formu-
lated in water containing 5% Tween 80 (2 polyoxyeth-
vlene sorbitan monooleate available from Aldrich
Chemical Company, Inc., Milwaukee, Wis)). The
guinea pigs are treated orally once daily for four con-
secutive days starting 24 hours after infection.

Antiviral Activity

Antiviral activity is evaluated by comparing lesion
development in compound-treated versus vehicle-
treated guinea pigs. External lesions are scored 4, 7, 8
and 9 days after infection using the following scale:

. 0—no lesion, 1—redness and swelling, 2—a few small
vesicles, 3—several large vesicles, 4—large ulcers with
necrosis and 5—paralysis. The maximum lesion score of
each guinea pig is used to calculate the percentage le-
sion inhibition. The percentage lesion inhibition is cal-
culated as follows:

100 — < maxinmum Jesion scores of treatment group X_100
Z maximum lesion scores of control group
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with water (10 mL/kg) on days 10, 11, 12, 13, and 14. Results are shown

in the table bel ow I nhibition of MC 26 Tunors in Mce
Conmpound of Exanpl e Nunber of Col onies 11

204 [err] 28 12 149 [err] 21 31
221 [err] 37 34 66 196 20 37

123 31 Contr ol 385 [err] 31 On day O femal e

CDF1 mice are inocul ated i.v. woterferor Ingpetiel MC-26 colon tunor cells in a
vol une of 0.2 nL of | r % rdokd-ced 21 days
| ater. The | ungs aégu?geh %&gﬁ- hd %ﬁgﬁ@ &%@%E%fgﬁ-&iﬂmd to stand for
30 m nutes. The | egrggf Q‘% e%. e% Ib

.Il

are in each treat g Al
me

8? fya?‘ﬁagb ount ed Ten m ce
| i %& e,
t
comirol _group ver e S5 ST Y i s 0, 1

-1

..u—f

.-o-

5
ow speed centnfugatmn, serum IS CO ected and stored

at —70° C. until analysis.

Interferon levels in the guinea pig serum are deter-
mined in 2 standard microtiter assay using transformed
guinea pig cells (ATCC CRL 1405). The interferon
assay is done in 96 well microtiter plates. Confluent
monolayers of transformed guinea pig cells are treated
with dilutions of guinea pig serum made with medium
199 (GIBCO, Grand Island, N.Y.). The cell and serum
dilutions are incubated at 37° C. overnight. The follow-
ing day, the medium and serum are removed and about
10 plaque forming umnits of Mengovirus are added to
each well. Controls consist of wells that receive no
guinea pig serum (virus positive control) and wells that
receive no virus (virus negative control). Cells and virus
are incubated for 2 to 3 days at 37° C. before quantifying
for viral cytopathic effect. The viral cytopathic effect is
quantified by staining with 0.05% crystal violet fol-
lowed by spectrophotometric absorbance measure-
ments. The titer of interferon in serum is expressed as
units/mL and is the reciprocal of the highest dilution
that protects cells from virus.

Results are shown in the table below.

Antivital Activity and Interferon Indaction

in Guinea Pigs
Compound of

Reference

Example Dose % Lesion

Units/mL. mg/kg Inhibition

92 37% 266

10 0.5 29% not ran
111 100% >12,800
11 0.5 100% >12,800
11 0.1 50% not run
12 2 100% >12,800
12 0.5 82% >12,800
13 2 67% not run
20 2 100% not run

These results show that the tested compounds of the| Repi ACEMENT SHEET
invention inhibit Herpes simplex virus type II lesions in
guinea pigs. Those compounds tested were also shown
to induce interferon biosynthesis in guinea pigs. 23 OCT 1997




The mce in the first treatnment group were dosed on days O, 1, 2, 3 and 4
orally with a suspension of the conpound of Exanple 99 (1 ng/Kg) in water

(10 nmL/Kg). One nouse fromthis group died prior to day 21. The mce in

the second treatnment group were dosed on days O, 1, 2, 3 and 4 orally with
a suspension of the conmpound of Exanplg; 99 (3 ng/Kg) in water (10 nl/Kg).

Al of the mce in this treatnent group sur- vived until day 21. Results
are shown in the table bel ow I nhibition of MC-26 Tunors in

M ce Tr eat ment Nunmber of Col oni es 3 nmg/ Kg

N
10 17 3 4 Contr ol
6 55 11 The %&Q§%%§_’%§IQ%%NMOWOUMS I nhi bit
MC-26 tunor formation in mce. ,
The test methods described below demonstrate the
ability of compounds of the invention to induce the
biosynthesis of interferon-a in human celis.
An in vitro human blood cell system was used to
assess interferon-a induction by compounds of the in-
vention. Activity is based on the measurement of inter-
feron secreted into cuniture medium. Interferon is mea-
sured by bioassay.

Blood Cell Preparation for Culture .

Whole blood is collected by venipuncture into
EDTA vacutainer tubes. Peripheral blood mononuclear
cells (PBM) are prepared by LeucoPREPTM Brand
Cell Separation Tubes (available from Becton
Dickinson) and cultured in RPMI 1640 medium (avail-
able from GIBCO, Grand Island, N.Y.) containing 25
mM HEPES 4-(2-hydroxyethylpiperazine-N'-2-ethane-
sulfonic acid and IL-glutamine (1% penicillin-strepto-
mycin solution added) with 10% autologous serum
added. Alternatively, whole blood diluted 1:10 with
RPMI 1640 medium supplemented with 25 mM
HEPES and L-glutamine with 1% penicillin-strepto-
mycin solution added can be used. 200 pL. portions of
diluted whole blood or of PBM in medium are added to
96 well (flat bottom) MicroTest TM III tissue culture
plates.

Compound Preparation

The compounds are solubilized in water, ethanol, or
- dimethyl sulfoxide then diluted with distilled water,
0.01N sodium hydroxide or 0.01N hydrochloric acid.
(The choice of solvent will depend on the chemical
characteristics of the compound being tested.) Com-
pounds are initially tested in a concentration range of
from about 0.1 pg/mL to about 5 pg/ml.. Compounds
that show induction at 2 concentration of 0.5 pg/mL
are then tested in a concentration range of 0.01 pg/mL
to 5.0 pg/mlL.
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74 | NDI RECT | N-VI TRO ANTI VIRAL ACTIVITY The test nethod described bel ow
denonstrates the ability of conpounds of the invention to inhibit the
progress of viral infection. Whole blood is collected by veni puncture into
EDTA vacut ai ner tubes. Peripheral blood nononuclear cells (PBM are
| sol ated using Ficoll-Paque solutionggavailable from Pharmaci a LKB
Bi ot echnol ogy Inc., Piscataway, N. J.). The PBM are washed wi th phos-
phate buffer saline then diluted W {{t.B2fbn 1640 ne- dium (available form
G BCO Gand Island, N.Y.) to ogbtain a final concentration of 2.5 X
10[err] cells/m.. On °n§_°WQPBF@%PWBNFWF?ML&H&H@“E?%CM in 15 nL
pol ypr opyl ene t ubedesstbap@rieaual to §orl) oo thy wslls 6peiginiag 200

pL of PBM in medium or diluted whole blood. Solvent

and/or medivm is added to control wells (i.e., wells

with no test compound) and also as needed to adjust the

final volume of each well to 250 pL. The plates are

covered with plastic lids, vortexed gently and then

incubated for 24 hours at 37° C. with a 5% carbon

dioxide atmosphere.

Separation

Following incubatior, the plates are covered with
PARAFILM ™™ and then centrifuged at 1000 rpm for
15 minutes at 4° C. in 2 Damon IEC Model CRU-5000
centrifuge. Medium (2bout 175 pL) is removed from 4
to 8 wells and pooled into 2 mL sterile freezing vials.
Samples are maintained at —70° C. unti] analysis.

Interferon Analysis/Calculation

Interferon is determined by bioassay using AS549
heman lung carcinoma cells challenged with encepha-
lomyocarditis. The details of the biocassay method are
described by G. L. Brennan and L. H. Kronenberg in
“Automated Biocassay of Interferons in Micro-test
Plates”, Biotechniques, June/July; 78, 1983., incorpo-
rated herein by reference. Briefly stated the method is
as follows: interferon dilutions and A549 cells are incu-
bated at 37° C. for 12 to 24 hours. The incubated cells
are mfected with an inoculum of encephalomyocarditis
virus. The infected cells are incubated for an additional
period at 37° C. before quantifying for viral cytopathic

. effect. The viral cytopathic effect is quantified by stain-
ing followed by spectrophotometric absorbance mea-
surements. Results are expressed as a interferon refer-
ence units/mL based on the value obtained for NIH HU

- IF-L standard. The interferon was identified as essen-
tially all interferon alphz by testing in checkerboard
neutralization assays against rabbit anti-human inter-
feron (beta) and goat anti-human interferon (alpha)
using A.549 cell monolayers challenged with encephalo-
myocarditis virus. Results are shown in the table below
wherein the absence of an entry indicates that the com-
pound was not tested at the particular dose concentra-
tion. Results designated as “<” a certain number indi-
cate that interferon was not detectable in amounts

« e @ . smaeemam—————
above the lower sensitivity level of the assay.

REPLACEMENT SHEET

23 0CT 997




serumis added to each tube. The test conpound is dissolved in dinethyl

sul foxide then diluted with RPM 1640 nedi um The solution of test conpound
is added to the tubes containing the PBMto give final concentra- tions
ranging fromO.1 [err]Jg/nmL to 10 [err]g/nL. Control tubes do not receive
any test conpound. The tubes are thenggncubated for 24 hours at 37[err] C
with a 5% carbon di oxi de at nbsphere. Follow ng i ncubation the tubes are
centrifuged at 400X g for 5 minutes. The supernatant is renoved.. The PBM s
are brought up in 100 [err]L of RPM 1640 medi um and then infected with a

100 [err]L containing TO0[ €T ] tdfoha ihdibtdd i HaibatCes €Ct 1 ous doses of

vesicular stomatitis virus ( ncu- bated for 30 m nutes
at 37[err] C to all QYmpbduldS adﬁgg@gﬁcg,nm, of RPM 1640 mediumis
added to each tube apfelfg.t S @ds€ dllaC €do T Of g 48c¢lnq%§ at 37[err] C
The tubes are frozen are
centrifuged at 400 x g,por S%Snut’és %Ig uI elris then the
supernatant is assayed,py seQ ef Q,'%Mo cells in 96 well
mcrotiter plates. The jnf ecte C IS333r e33bn g)atleal {vidle Widoghours at 37[err]

C. before quantifying fior virado cylopswhi szoefsfectszo ThePBMral cyt opat hic
effect is quantified byzst ai nlﬁg vm—t k1.8 37 140 330 whole blood
<l9 10 10 4 PBM

15 — <18 250 430 750 PBM

20 — 85 440 250 190 whole blood
20 <18 190 190 1000 1000 100G PBM
23 — - <18 <18 84 250 -whole blood
27 <4 24 3300 550 370 490 PBM
29 —_ — <54 440 1000 580 PBM
30 — -— 4 <4 <4 n PBM
3t <4 18 2500 370 220 370 PBM
34 <4 <4 1600 550 180 200 PBM
37 —_— — <4 2500 2500 210 PBM
40 — - 680 230 210 210 PBM
44 — = 3000 430 430 760 PBM
43 — - 3100 840 330 1300 PBM
51 - - L5 <5 1000 330 PBM
55 Te— — 4 1500 1500 450 ¢ PBM
60 — -~ 1700 430 §70 S70 PBM
61 —_ -~ 64 1300 330 330. PBM
62 —_— - L5 L5 31 760 PBM
66 —_ - &5 <5 1000 1000 PBM
69 <64 <64 1000 630 3% 900 PBM -
— -~ 200 210 220 420 PEM

2600 39 250 230 PBM

~
P |
A
o
ta
A
&n
W

81 — — 1100 2200 460 1100  PBM
85 — -~ 8% 100 220 230 PBM .
90 <64 640 3000 640 420 580  FBM
93 — — 850 280 300 300  PBM
96 <64 44 1200 460 1000 900  PBM -
99 28 316 280 790. 790 630  PBM
104 <27 <27 310 180 140 310 FPBM
109 <14 1000 1000. 7 8 78  FBM
1t 190 65 6 49 S5 61  PBM
115 91 96 120 19 190 240  PBM
117 <44 360 340 140 91 110 PBM

These results show that the tested compounds of the
invention induce interferon biosynthesis at detectable
levels in huoman whole blood and/or PBM cells over a
wide range of dose concentrations.
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0.05% crystal violet. Results are presented as VSV inhibition, defined as
the log[err] (control VSV yield/ ex- perinental VSV yield). Results are
shown in the table bel ow wherein the absence of an entry indicates that the
75 conpound was not tested at that particular dose con- centration.
Control tubes have a value of O. 70 In-vitro Antiviral
Activity

INTERFERON INDUCTION IN MICE

The test methods described below demonstrate the
ability of compounds of the invention to induce inter-
feron biosynthesis in mice.

For each dose level being tested, three groups (three
mice per group) of CFW male mice (nonfasted; weigh-
ing 23-28 g) are dosed orally with compound. One hour
later blood samples are withdrewn from the first group.
The samples are pooled then centrifuged. The serum is
removed from the centrifuge tube, split into two por-
tions, then placed in freezing vials and maintained at
—70° C. until analysis. This procedure is repeated at 2
hours with the second group of mice and at 4 hours with
the third group of mice.

Interferon Analysis/Calculation

Samples are assayed as described above in connection
with the apalysis of interferon induction in human celils.
The results are expressed in the table below as a/B
reference units/mL based on the value obtained for a
mouse MU-I-IF standard. Results are shown in the
table below wherein results designated as “<” a certain
number indicate that interferon was not detectable in
amounts above the lower sensitivity level of the assay.

Interferon Induction in Mice

Compound of Dase .__Reference Units/mL

Example mg/kg l1hr 2hr 4hr
] 30 2900 5000 4

9 10 330 740 =47

9 3 =47 =47 <47

9 1 <47 <47 <47

10 10 <120 <120 600
10 3 <120 <120 <120
10 1 <120 <12 <120
10 03 L1270 <12 <120

11 30 L 200 40

11 10 1 20 280
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VSV Yield Inhibition Conmpound of Dose Concentration

([err]g/m) Exanpl e 10 5 1.0 0.5 0.1
15 5 5 6 - - 27 - -
4 3 4 31 6 5 5 - -
40 6 7 7 - 71 - 44 - -
7 4 3 51 - - 5 1 0
61 _ _ 5 srontinued 5 66 _ _ _
3 2 2 72 Interferon Induction in Mice . 5 5 5
77 Compotad of Doss Reference Units/mi. 81 .
- 1be 2 4hr
90 - - u 5 l 4 280 1108, 7 93 - -
12 10 850 5800 40
5 5 0 2 96 1 850 850 " 40 S S 6
99 lz5 3 5 54 4% <Ihese results show that the
160 <18
tested corrpounds are acti \49 agai mst VS%: 1200 300
3 210 400 130
13 1 130 530 X100
13 03 <$9  S130 <59
15 10 210 3100 270
15 3 <120 270 <i20
15 1 <120 <120 <120
15 03 <120 <120 <120
20 30 2200 5700 320
20 10 2200 000 100
20 3 970 1200 140
20 1 140 560 <47
2 0 1200 1200 140
27 10 130 650 <45
27 3 <59 230 <45
27 1 <45 . <4 <45
7 03 <45 <45 <45
29 10 <45 <45 <45
29 3 <4S <45 <45
29 1 <45 <45 <45
29 03, <45 <4 <45
10 10 <120 600 <120
30 3 <120 <120 <20
30 1 <120 <120 <120
30 03 <16 <10 <120
3 10 960 5000 550
3t 3 420 420 320
3 1 <6l 148 s61
3t 03 <61 <6l <61
71 10 1100 1100 180
EN 3 420 420 140
*® 1 140 320 s6t
7S 03 s6t =6l =61
37 10 20 =20 =270
37 3 <120 <128 <120
37 1 <10 <120 <120
ki 03 <1 <120 <10
6 10 870 U0 1100
& 3 380 870 2%
60 1 250 1500 120
60 03 120 870 =56 .
§1 10 29 1100 160
61 3 290 500 120
&1 1 120 20 97
61 0.3 <56 <56 <56
&2 10 380 1100 350
e 3 220 m 160
6 1 <56 97 <56
62 0.3 <56 <56 <56
6 10 1100 2600 330
6 3 < <10 <56
6 1 <56 <56 <56
6 03 <56 <56 <56
2 10 1600 1600 170
40 3 990 1100 210
4 1 450 450 110
4 03 450 200 <29
44 10 1800 1600 790
44 3 1000 1500 <260
“ 1 90 <20 <260
44 0.3 ~51 sto <260
48 10 000 2000 ~340 [—
48 3 1600 1600  -s10 y
48 1 1790 %40 <260 REPLACEMENT SHEET
48 0.3 <260 <260 260
6 10 1000 1000 =340
& 3 270 S150 <150
69 1 <l <150 <150 23 OCT 1997
6 0.3 <10 <ls0 <I50
a5 10 2200 5700 ~570
85 3 1500 4300 ~430
85 1 ~980 3900 2310 S
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1. A conpound of the fornula: [err]
72
-continued
Interferon Induction in Mice
Compound of Dose Reference Units/mL
Example mg/kg 1 hre 2he 4 br
85 03 670 670 <250
) 10 750 3500 =140
0] 3 =130 570 =74
90 1 <L74 <74 <74
90 0.3 <74 <74 <74
93 10 2100 2900 630
93 3 1300 1300 ~-260
93 1 660 1500 340
93 0.3 400 360 =150
96 10 2900 4700 ~350
96 3 3000 10000 960
96 1 3200 5000 1100
96 Q.3 2900 3400 620 -
93 10 2500 4600 ~220
99 3 1600 750 ~220
9% 1 -2200 5100 480
93 0.3 1600 3500 390
104 10 3400 4500 =660
104 3 =660 2200 <380
104 1 ~780 ~7180 ~330
104 Q.3 <38 <380 <330
115 10 5600 5300 870
115 3 2200 5300 ~310
115 1 1400 2500 ~310 .
115 0.3 ~380 2500 ~360
117 10 1100 480 ~310
117 3 ~820 200 ~310
117 1 =270 630 =270
117 03 <160 1200 <160

These results show that the tested compounds induce
interferon biosynthesis at detectable levels in mice.

INHIBITION OF MC-26 TUMORS IN MICE

The test methods described below demonstrate: the
ability of compounds of the invention to inhibit tumor
growth in mice.

On day 0 female CDF1 mice are inoculated i.v. with
4% 104 MC-26 colon tumor cells in 2 volume of 0.2 ml of
saline per mouse. The mice are sacrificed 14 days later.
The lungs are removed and fixed with WARYF (24%
ethanol, 10% formalin, and 2% acetic acid in water)
then allowed to stand for 30 minutes. The lobes are
separated and the colonies are counted. Five mice are in
each treatment group and comparisons are made to
controls.
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wherein R err] is selected fromthe group consisting of: hydroxyal kyl of
one to about six carbon atons and al koxyal kyl wherein the al koxy noiety is
of one to about four carbon atonms and the al kyl noiety is of one to about

si x carbon at ons; Rlerr] and Rl err] are independently selected fromthe
gr oup consi sting of hydrogen and akkyl of one to about four carbon
at ons; Xis selected fromthe group consi sting of al koxy of one to
about four carbon ato al koxyal vvherel n t ko nmoi ety is-of
one to about four r‘a‘ﬁ‘ﬁ &{ﬁﬁéﬂ?nfﬁ@ sE&)?“‘@%f one to

about four carbon atdbffe?s hyld 7ylal YW1 thASHPSur car bon
atons, and hydroxy; si@mriof cmpauag( F’Gdkg mwwaﬁ%r gab/kBhsi sting of

hydr ogen, st r ai ghfThehmige by the sortrel gmmm&o;c@form to about
four carbon atoms, hwitbgeline GHomdtfkg) gimt days 3chab.nboandiammded chain al kyl
of one to about fourthhwatar(i@mﬁ.t/hgj;pndm 18, pbatZyelSeand ddl | y accept abl e

acid addition salt Resiiity oxzfshow?in thecablewbgldwaccording to claim 1,
wherein R err] is 2-hydroxy-2-nethyl propyl.

_Inhibition of MC-26 Tumors in Mice

Compound of Example Number of Colonies
11 204 + 28
12 149 %= 21
31 221 % 37
34 196 == 20
37 123 & 31
Control 385 =+ 31

On day 0 female CDF1 mice are inoculated i.v. with
1X 10# MC-26 colon tumor cells in a volume of 0.2 mL
of saline per mouse. The mice are sacrificed 21 days
later. The lungs are removed and fixed with WARF
then allowed to stand for 30 minutes. The lobes are
separated and the colonies are counted. Ten mice are in
each treatment group and in the control group.

The mice in the control group were dosed orally with
water (10 mL/Kg) on days 0, 1, 2, 3 and 4. Four mice
from this group died prior to day 21.

The mice in the first treatment group were dosed on
days 0, 1, 2, 3 and 4 orally with a suspension of the
compound of Example 99 (1 mg/Kg) in water (10
mL/Kg). One mouse from this group died prior to day
21.

The mice in the second treatment group were dosed
on days 0, 1, 2, 3 and 4 orally with a suspension of the
compound of Example 99 (3 mg/Kg) in water (10
mL/Kg). All of the mice in this treatment group sur-
vived until day 21.

Results are shown in the table below.

_Inhibition of MC-26 Temors in Mice

Treatment N Number of Colonies
3 mg/Kg 10 17+3

1 mg/Kg 9 294
Control 6 5 =11

These results show that the tested compounds inhibit
MC-26 tumor formation in mice.
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3. A compound according to claim1, wherein R err] is al koxyal kyl
t he al koxy npi ety contains one to about four carbon atons and the al kyl

noi ety contains two to about six carbon atons.

claim3, wherein Rerr]

according to claim1, wherein R is hydrogett

claiml1, wherein Rerr]

wher ei n

4. A conpound according to

i s met hoxyet hyl or 3-met hoxypropyl . 5. A conpound
according to claim1, wherein X is hydroxy or nethoxy. 6. A conpound

i s hydrogen.

8. A conmpound according to claim 1, wherein Rerr] is

INDIRECT IN-VITRO ANTIVIRAL ACTIVITY

The test method described below demonstrates the
ability of compounds of the invention to inhibit the
progress of viral infection.

Whole blood is collected by venipuncture into
EDTA vacutainer tubes. Peripheral blood mononuclear
cells (PBM) are isolated using Ficoll-Pague ® solution
(available from Pharmacia LKB Biotechnology Inc.,

- Piscataway, N.J.). The PBM are washed with phos-

phate buffer saline then diluted with RPMI 1640 me-
dium (available form GIBCO, Grand Island, N.Y.) to
obtain a final concentration of 2.5X 106 cells/mL. One
mL portions of PBM in medium are placed in 15 mL
polypropylene tubes. A 100 pL portion of-autologous
serum is added to each tube. The test compound is
dissolved in dimethyl sulfoxide then diluted with RPMI
1640 medium. The solution of test compound is added
to the tubes containing the PBM to give final concentra-
tions ranging from 0.1 pg/mL to 10 pg/ml. Control
tubes do not receive any test compound. The tubes are
then incubated for 24 hours at 37° C. with a 5% carbon
dioxide atmosphere. Following incubation the tubes are
centrifuged at 400X g for 5 minutes. The supernatant is
removed. The PBM’s are brought up in 100 pl of
RPMI 1640 medium and then infected with a 100 pL
containing 10° tissue culture 50% infectious doses of
vesicular stomatitis virus (VSV). The tubes are incu-
bated for 30 minutes at 37° C. to allow virus adsorption.
One mL of RPMI 1640 medium is added to each tube
and the tubes are incubated for 48 hours at 37° C. The
tubes are frozen then thawed to lyse the cells. The tubes
are centrifuged at 400X g for 5 minutes to remove
cellular debris then the supernatant is assayed by serial

“tenfold dilutions on Vero cells in 96 well microtiter

plates. The infected cells are incubated for 24 hours at
37° C. before quantifying for viral cytopathic effect.
The viral cytopathic effect is quantified by staining with

" 0.05% crystal violet. Results are presented as VSV

inhibition, defined as the log)g (control VSV yield/ex-
perimental V_SV yield). Results are shown in the table
below wherein the absence of an entry indicates that the

7. A conpound a_ccordi ng to

77
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hydrogen and R err] is nethyl. 9. A conpound according to claiml1,
wherein R err] and Rlerr] are nethyl. 10. A conpound according to claim1l
wherein R err] and R3 are hydrogen. 11. A compound according to claim1,
wherein R err] is hydrogen and R3 is n-butyl. 12. The conpound accordi ng
to claiml, 4-amno-[err]-

[err]-dinethyl - 2- et hoxynet hyl - 1H i mi dazo[ 42 5¢] qui nol i n- 1- et hanol . 13. A
conpound according to claiml1, selected fromthe group consisting of:

4-am no-7-chl oro-[err]-di met hyl - 2- et hoxynet hyl -

i m dazo[ 4, 5- c] qui nol i ne<cbugjdiawowas not tested at that particular dose con-

4-am no-[err]-di met hyl - ZedudtienyTehtiol tdiés have a value of 0.

i m dazo[ 4, 5-c] qui nol i ne- 1- et hanol

4-am no-[err]-di methyl - 2-nethoxvinet hyl -

I m dazo[ 4, 5-c] qui nol i ne- 1- et hanol Br-Bird) QxR Abyilieyl - ( 3- met hoxypropyl ) - 1H

I m dazol[ 4, 5- c] qui nol i n-4-am ne; and VSV Yield Inhibition

1- (2- met hoxyet hyl ) - 2- met hoxyapéday be 1H- DoieGot@d@dtidn GthIgui Nol i n- 4- am ne.

14. The conpound accordi ng tgxebRi M 1,304- amkno- 2rq 0.5 0.1
15 ] 5 6 — —
27 - - 4 3 4
31 6 5 5 —_ _
40 6 7 7 - —_
4 - - 7 4 3
51 -— - L { 4]
61 - - 5 7 5
66 —_ - 3 2 2
72 —_— —- 5 5 5
77 _ - 5 -5 3
81 — —_ 5 4 5
35 — - 5 5 5
S0 — - 5 4 5
93 — -— 5 5 0
86 —_ - 5 5 6
99 — - 5 5 5

These results show that the tested compounds are active
against VSV.

The claimed invention is:

1. A compound of the formula:

NH»
N X

D COB 11T

wherein R is selected from the group comnsisting of:
bhydroxyalkyl of one to about six carbon atoms and
alkoxyalkyl wherein the alkoxy moiety is of one to
about four carbon atoms and the alky! moiety is of one
to about six carbon atoms;
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.
R

et hoxynethyl -[err]-ethyl-[err]-nethyl-1Him dazo[ 4,5- -
c] qui nol i ne-1-ethanol, or a pharnmaceutically acce tabl e acid addl t i on sal t
t her eof . 15. A nethod of inducing interferon bi Fﬁﬁﬂﬁﬁﬂieﬂ

whi ch nethod conprises administering to the mamal ord| ng to
claim1 in an anmount sufficient to i nduce | nterfer m,c
09 MAR 1999

R2and Rj are independently selected from the group |
comsisting of hydrogen and alkyl of one to about
four carbon atoms;

X is selected from the group consisting of alkoxy of
one to about four carbon atoms, alkoxyalkyl
wherein the alkoxy moiety is of one to about four
carbon atoms and the alkyl moiety is of one to
about four carbon atoms, hydroxyalkyl of one to
about four carbon atoms, and hydroxy; and

R is selected from the group consisting of hydrogen,
straight chain or branched chain alkoxy of one to
about four carbon atoms, halogen, and straight
chain or branched chain alkyl of one to about four
carbon atoms;

or a pharmaceutically acceptable acid addition salt
thereof.

2. A compound according to claim 1, wherein R is

2-hydroxy-2-methylpropyl.

3. A compound according to claim 1, wherein R is
alkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains
two to about six carbon atoms.

4. A compound according to claim 3, wherein R;is
methoxyethyl or 3-methoxypropyl.

5. A compound according to claim 1, wherein X is
hydroxy or methoxy.

6. A compound according to cla:m 1, wherein R is
hydrogen.

7. A compound according to claim 1, wherein Rz is
hydrogen.

8. A compound according to claim 1, wherein Rz is

. hydrogen and Rj is methyl.

9. A compound according to claim 1, wherein Ryand
R3 are methyl

10."A. compound according to claim 1, wherein Ry
and R3 are hydrogen.

11. A compound according to claim 1, wherein Rais
hydrogen and Rj is n-butyl.

12. The compound according to claim 1, 4-amino-a-
a-dimethyl-2-ethoxymethyl-1H-imidazo[4,5c]quinolin-
1-ethanol.

L
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13. A compound according to claim 1, selected from
the group consisting of:

4-amino-7-chloro-a,a-dimethyl-2-ethoxymethyl-1H-

imidazo[4,5-c]quinoline-1-ethanol
4-amino-a,a-dimethyi-2-hydroxymethyl-1H-
imidazo[4,5-c]jquinoline-1-ethanol
4-amino-a,a-dimethyl-2-methoxymethyl-1H-
imidazo[4,5-c]quinoline-1-ethanol
2-ethoxymethyl-1-(3-methoxypropyl)-1H-
imidazo[4,5-cjquinolin-4-amine; and
1-(2-methoxyethyl)-2-methoxymethyl-1H-
imidazo[4,5-c]quinolin-4-amine.

14. The compound according to claim 1, 4-amino-2-
ethoxymethyl-a-ethyl-a-methyl-1H-imidazo[4,5-
c]quinoline-1-ethanol, or a pharmaceutically acceptable
acid addition salt thereof.

15. A method of inducing interferon biosynthesis in a
mammal, which method comprises administering to the
mammal a compound according to claim 1 in an amount
sufficient to induce interferon biosynthesis.
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1-SUBSTITUTED, 2-SUBSTITUTED
1H-IMIDAZO[4,5~C]QUINOLIN~4-AMINES

ABSTRACT

- I-substituted, 2-substituted 1H-imidazo(4,5-c]-quinolin-
4—a§nines are disclosed. These compounds function as
antiviral agents, they induce biosynthesis of interferon,
fmd they inhibit tumor formation in animal models. This .
Invention also provides intermediates for preparing
such compounds, pharmaceutical compositions contain-

ing such compounds, and pharmacological methods of
using such compounds.
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1 -SUBSTITUTED, 2- SUBSTITUTED-1H- -~ IMIDAZO [4, 5-C]
QUINOLIN-1-AMINES

ABSTRACT OF THE DISCLOSURE
. 1-substituted, 2-substituted

1H~imidazo[4,5-c]~-quinolin~4~amines are disclosed.
These compounds function as antiviral agents, they
induce hiosynthesis of interferon, and they inhibit
tumor formation in animal models. This invention also
provides intermediates for preparing such compounds,
pharmaceutical compositions containing such compounds,
and pharmacological methods of using such compounds.
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