- 1- 1- SUBSTI TUTED, 2- SUBSTI TUTED : Koreos -0
1H ItM DAZJ 4, 5- C] QUI NOLI N- 4- AM NES BACKGROUND OF THE/AANZENTI ON
1. Field of the Invention This invention relates to

1H i mi dazo[ 4, 5-c] qui nol i ne conmpounds. In other aspects, this invention
relates to anti- viral 1Him dazo[4, 5-_ci_qui nol i n-4-am nes, internedi ates
for the preparation of such conpounds, ‘pharmaceutical conpositions

cont ai ni ng such compounds, and phar rraco- Io i cal nmet hods of using such
conpounds. 2. Descript |195U&!‘S’1p YLILULELY | r st reliable report
of the :1H-i ni dazo[ 4, 5-HIMIPAZO4 .m@m@mmmm al., J. Og.

Chem 15, 1278-1284 (1950), describes the synthesis of

1- (6-nmet hoxy-8-quinoli- nyl)-2-nethyl-1Him dazo[ 4, 5-c] qui nol i ne for

possi bl e use as an antimal ari al agent. Subsequently, syntheses of various
substituted 1Him dazo[4,5-c]quinolines have been reported. For exanple,
Jain et al., J. Med. Chem 11, pp. 87-92 (1968), has synthesized the

conpound 1-[2-(4-pip- eridyl)ethyl]-1H]i m'daz%ig uinoline as a
possi bl e anti- convul sant \"&a%@ VR L2 THE Hméﬁ Baranov et al .,
Chem Abs. 85, 94362 (1976 has reported several 2- OX-

oi mi dazo[ 4, 5- ¢] qui nol itnEield ah theglav eRyon et al . . Heterocy- clic Chem 18,
1537-1540 (1981), has-pheﬁo e )| cﬂ?:ﬂ: nol i ne
- 2- Certain antivira E r%ﬁdl@o 'irﬁ? @E‘E@uﬁaﬁ%@%ﬁ are descr| bed

in US Pat. No. 4, 685094RdY é@r‘%‘?"é‘r éﬁ"ret Em“’“ﬁﬁla‘r‘?aé"&?% substituted on
the 1-position by aIVInsall lhiytﬂmdm[‘ljactlmxinphaéyarmyal lgtermadéstes | , phenyl et hyl
or substituted phe- fop\th€!piparaddttl It sudhe comp@Rids, Bﬁhrﬁlai:&t{&éﬂrogen al kyl,
benzyl, compasitions containing such compounds, and pharmaco-

logical methods of using such compounds.

2. Description of the Related Act

The first reliable report of the |H-imidazo{4,5-c]quinoline
ring system, Backman et al,, J. Org. Chem. 13, 1278-1284
(1950), describes the synthesis of 1-(6-methoxy-8-quinoli-
nyl)-2-methyl-1H-imidazo{4,5-c]quinoline for possible use
as an antimalarial agent. Subsequently, syntheses of various
substituted  1H-imidazof{4,5-cjquinolines have beea
reported. For example, Jain et al., J. Med. Chem. 11, pp.
87-92 (1968), has synthesized the compound 1-[2-(4-pip-
eridyl)ethyl]- 1H-imidazo(4,5-clquinoline as a possible anti-
convulsant and cardiovascular agent. Also, Baranov et al.,
Chem. Abs. 85, 94362 (1976), has reported several 2-0x-
oimidazo[4,5-c]quinolines, and Berenyi et al., J. Heterocy-
clic Chem. 18, 1537-1540 (1981), has reported certain
2-oxoimidazo[4,5-clquinolines.
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or substituted benzyl, phenylethyl or phenyl. Furthernore, these conpounds
are known to induce interferon biosynthe- sis. O her antiviral

1H i m dazo[ 4, 5-c] qui nol i n-4-am nes, substituted on the 1-position by

al kenyl substituents, are described in U S Pat. No. 4,929,624 (Gerster).
U S Pat. No. 4,698,348 (Cerster) discloses 1Himdazo [4,5-c]quinolines
that are active as bronchodil ators, segh as 4-substituted

1H i m dazo[ 4, 5-c] qui nol i nes wherein the 4-substituent is, inter alia,

hydrogen, chloro, alkyl @sftie antiviraldiHadtdagd(i [Soc]lqeinelin-Bandneedigt i t uent is,
nter-alia hydroxy- qaliirks ;a0 ek b, 4 680 SHK(GRAEH doAk Kby Sai d pat ent

al so discloses 3-amno a Pgne J.nt S sub- stituted
WA 6 L ARelith § Eﬁv? T

at the 4-position by am no, and

1H i mi dazol 4, 5- c] qui n@&yheacmxalkyl @énzwm&mgsagmmqued at the
2-position wth, intemyletylzndwydieodpatikph witntiydergekydlkylpberaykananm doal kyl .

DETAI LED DESCR! PTI ON QFin'ﬂﬁmzcd benzyl, phenylethyl or phedyVERHHdMore, Thi s
i nvention pravides co oun

[err] wherein eﬁf’ ‘F’P ‘l"édz ?g%‘?‘z’a‘%“éﬁhlﬁ&f%mﬁ}"%%‘? sting of:
hydr ogen; st r ai ghtsise HatheT oantiyiah ciitamidased o lRyiokedtamiachy one to
about ten carbon at onsubstitited lwmt theul-@dsition iyghlkem asubstituents, ater anched chain

al kyl containing one i@sayedtin (8. PRI No. 492D@24aLRRer). Wher ein the

substituent is selected 0, con |st|ng of cycl oal kyl
containing three to aboﬁié ﬂt 4598%&%)& o Risghosts LEABeazel oai kyl

containing three to [é,ﬁm]qmsobmasathﬁme aﬂ:masénbmlmdﬂmem fuchsasr ai ght chain
or branched chai n algstibsgtdal THLRGidR8[4, ScRMSlintOUvherein  the

4-substituent is, inter aliz, hydrogen, chloro, alkylamino, or

dialkylamino, and the 2-substirent is, inter alia, hydroxy-

alkyl, aminoalkyl, or alkanamidoalkyl. Said patent also

discloses 3-amino and 3-nitro quinoline intermediates sub-

stituted at the 4-position by hydroxyalkylamino or cyclo-

hexylmethylamino, and 1H-imidazo{4,5-c]quinoline N-ox-

ide intermediates substituted ar the 2-position with, inter

alia, hydroxyalkyl, aminoalkyl. or alkanamidoalkyl.

Q

DETAILED DESCRIPTION OF THE
INVENTION

This tnvention pravides compounds of Formula It

wherein
R, is selected from the group consisting of: hydrogen;
straight chain or branched chain atkyl containing one to
about ten carhon atoras and substituted straight chain or
branched chain alkyl containing one 10 about ten car-
bon atoms, wherein the substituent is selected from the
group consisting of cycloalkyl containing three to about



carbon atons; straight chain or branched chai n al kenyl containing two to
about ten carbon atons and substi - tuted straight chain or branched chain
al kenyl cont ai n- ing two to about ten carbon atons, wherein the sub-
stituent is selected fromthe group consisting of cycl oal kyl cont ai ni ng
three to about six carbon atons and cycl oal kyl containing three to about
si x carbon atons substituted by st+43ai ght chain or branched chain al kyl
cont ai ni ng one to about four carbon atonB hydr oxyal kyl of one to about
six carbon atoms; al kog

contains one to

about four carbon at ‘%?a w&w to about six

carbon atons; acyl oxyﬁi {2%: s al kanoyl oxy of
rkales!ﬁbw ‘

two to about four carb noi ety
contains one to abo i?‘ﬁ;‘éﬁ? hyI and
phenyl ; said benzyl, (FWEHGINE Farpog su S@ht bei ng
optional Iy substitut eciutss Strighe @ér?é hm@cﬁphmnoﬂbcrwﬂ cemdiinoi et i es

i ndependent |y sel ect edingrig tohabout dgeroaprbopraioms, whemin f‘-k%?-\b*of one to about
four carbon atons, ajttoony Gf selectedofmibouhef groupc aphestingt ofs, and

hal ogen, with the provqs:bozﬂkydtcontmmngdhﬂnenﬂabeursxug:arhnn asmbstituted by two
of said npoieties, thenaddh myll egnmxﬁ@mrberzocahmalsik parbomr e t han six
carbon atons; R{err] aagmilsbéduatchy ReEpRelsnd oy bealched el om t he or oup
consi sting of hydrogeng {g lephtaBfing he! € oMt OREM carbdiRalifis; at ons, phenyl,

and substituted phenyl ,yRexRIIRY] of H@m%ﬁb’i{:k&%odﬁox%@‘lﬁﬁﬂ)@d from the group
consi sting of al kyl et"c& @R hiebPE 0al%e adugoXy of one to

about four carbon atongy,. [dﬁgse&d e afcy? i %ﬁn{ﬁm:{eh@ group

consi sting of al koxy c e o n atons,
al koxyal kyl wherein n e{ﬁ’l %nn:ﬁ x ) VL quj t four car bon

atons and the al kyl no UL on at omns,
hydr oxyal kyl of one to%3B lﬂ'%enzfo Yot g A% ‘)“"'rlifé &;‘ of one to about

four carbon atoms, al3HBHSHCHRA a9NS fenaytk %ﬁ?ﬂ’ 6958880t ai ns one to
about four carbon at onphenykisaid bengyl, (pherylietddo Bi n the
substituent is alkyl ocntbeiggjmpnopall}(yﬂlbmwdenttbemeﬂéﬂb}’car bon at oms,
azi do, chl oro, hydroaye of twormdietieshindependentlyl seftaxal framdthe al kyl t hi o of
one to about four carb SistAy 8f Bky$ of Yneabebobt fuvrichthogr oup consisting
of hydrogen, straigh &gahﬁoﬁj}ﬁg;%g‘w%ﬁow catded atoi§Hndi Ni Ng one

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;

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 substiruent 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;

X is selected from the group consisting of alkoxy con-
taining 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 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, amine, sub-
stituted amino wherein the substituent is alkyl or
hydroxyalkyl of one to about four carbon atoms, azido,
chloro, hydroxy, 1-morpholino, 1-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




-4- to about four carbon atons, hal ogen, and straight chain or

branched chai n al kyl containing one to about four carbon atons; or a
pharmaceutically acceptable acid addition salt thereof. This invention
provi des internedi ate conpounds of For- nula (a)

[err] wherein Ris as defined above, Yis -NJerr] or -NHerr], and
Rl err] is al koxyal kyl wherein the al kbXxy noi ety contains one to about four
carbon atons and the al kyl ety contains, two tq abouyt six carbon atons.
This invention provi d&399% & %ﬁé&’ﬁ"é“%ﬁﬁ‘é‘.ﬂgﬂ% SEBIEhL fIE VI | (a)

[err] wherei n R i §f §5¢B%4 RBAN AN econipining 988 (19 ABOW fourFor nul a V(a) and
Rlerr]' is al koxy al k6MbRAEMNS t he al koxy npiety contains one to about
four carbon atons emalphdroagekichlipecetppabloacidiadditonesaltahedsoit si x car bon

at ons. Thi s i nventThinipeotien esviddsanwededitte compeandsist Boér-For - mul a | X( a)
[err] mula VR)wWher ein R, Rerr], and Rerr] are as defined

above;
Via)

wherein R is as defined above, Y is —NQ, or —NH,, and
R, is alkoxyalky! wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moicty contains two
to about six carbon atoms.

This invention provides intermediate compounds of For-
muia VI(a)

N Vil(»)

wherein R is as defined above in connection with Formula
V(a) and R,' is alkoxy alkol wherein the alkoxy muoiety
contains one to about four carbon atoms and the atkyl moiety
contains one to about six carbon atoms.

This invention provides intermediate compounds of For-

mula IX(2)
0 1X(2)
~N N - G
OL XA
1]‘1 Re Ry
Rs
R
wherein

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



Rlerr] is selected fromthe group consisting of: straight chain or
branched chai n al kyl containing one to about ten carbon atons and
substituted straight chain or branched chain al kyl containing one to
about ten carbon atons, wherein the substituent is selected fromthe

gr oup consi sting of cycloal kyl containing three to about six car bon
atons and cycl oal kyl containing thre® to about si x carbon atons

substituted by Stralm}h'tssebétbﬂﬁ@m& as&@gﬁ nghof ftraphtdbaiont ai ning one to

about four car bon opatypifched (chaing @ﬁ%?{ Bﬁg%%uglﬁn al kenyl

containing two to aboyln ? zﬂﬁ@uﬁ t%cﬁ&d% horbran ed straight

chain or branched chal Hai%if RSl Tel%=TH0! ut ten carbon
ﬁg? i u.eeém

atons, wherein the suf§ g toup consi sting
of cycl oal kyl cont g{;ﬁé]ukg and

cycl oal kyl contai ni ng cPFﬁ’ |‘§P°é§¥%‘8 th? S®bstituted by
strai ght chain or braterheg mand cyclealkyl containinigrthres tor@doub about four
carbon at ons; al keizy zatbph atorrseisubstitizted| by xstraightethainoot ai ns one to
about four carbon atomjmaddtchanah&yl dmmﬁmgcmgmr@out fomne to about six
carbon atons; acyl oxygyﬁbham%ﬁgm chdil @r Bfatiched chath @lkengl al kanoyl oxy of

two to about four E@a 6utb£§ﬁ yato Gadh@pafky! noiety
contains one to abou Pgﬁmc =) Q’@ - nyl)ethyl; and
phenyl ; said benzyl, e 1}/ ( pHel ugnt being

a out II ?S}l

opt i onal 'y substit ut ed AYORRS: rml eties

i ndependent | y sel é@'l“éﬁt fi§ oﬁﬂqqﬁg ptheo 85 ‘??@s’t‘jpn&l of one to
about four carbon atosysloalky ta;mngrfd;rqmt StXoearbon atareg bon atons, and
hal ogen, with the pr O\znécnyclmalkyl fcoptaining thrdgetoz abentr sikgcarbBorsubst i t ut ed by
two of said noieties, atdmnsubstititdiebysiraight shdingetiranchedndaim no nore t han
si x carbon at ons; ag@qi confaihis sgh@qbe%&ftomu&h@argbﬂuagmnsi sting of,

al koxy con- tai ni Bfa 8\% ﬁn%lﬁs oﬁé{@pxyal kyl

wherein the al koxy rm g bon at ons and
the al kyl noiety conta %fg é‘?‘é&?a‘% b&@[ Pgﬂ{y] % @, al kyl am do
wherei n the al kyl B‘Brﬁ’élcﬁ’ébogn aﬂ ggr n atons, azido,
chl oro, 1-norpholino, ch {;(V-W‘m ndickois mmm«:wmnm}@cm@fwr about four
carbon atons, al kanoylcarhon abkanoylhexyovioxy, midkite wigt etatetyhe al kyl noiety
contai ns one to about conuirfsore watbansiataamon aocsabmelhXphe-wi t h t he provi so

t hat when G is al kighathiviloarideiedBiesdif Heazal ksimnyvDesyhsiri t ut ed
al kenyl, or al koxyal Kygreryi “JouEdhes Sl Dbﬁ&%@' fsaed gdegeconpounds  of
Formul a Xl (a) henzene tng Dy one or two moicties independently

sefected (rom the group coosisting of alkyl of one to
about four carbon atoms. alkoxy of one o about four
carcon atoms, and nalogen, with the proviso that if said
Benzene ting is substituted by two of said moieties, then
the moieties together contain no more than six carbon
atems; and

G is selected from the group consisting of, alkoxy con-
taining one to about four carbon atoms, aikoxyalkyl
wherein the aikoxy moiety contaios one to about four
carbon atoms and the alkyl moiety contains one to
about four carbon atoms, alkylamido wherein the aikyl
group contains one to about four carbon atoms, azido,
chloro, 1-morpholine, !-pyrrolidino, alkylthio of one to
about four carbon atoms, atkanoyloxy, alkanoyloxy-
alkyl 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, substtuted
alkenyl, or alkoxyalkyl.

Further this invention provides compounds of Formula

Xi(a)



-6- Q [err] wher ein R,
Rlerr], Rerr] and Rlerr] are as defined above, Zis selected fromthe
group consi sting of al koxy con- taining one to about four carbon atons,
al koxyal kyl wherein the al koxy noi ety contains one to about four

carbon atons and the al kyl noiety contains one to about four carbon

at ons, hydroxyal kyl containing q to about four carbon atons,. oxoal kyl
containing two to about four carbon atons, al kanoyl oxyal kyl wherein the
al kyl noiety contains one to albcs)ut four carbon atoms, xyy al kylam do
wherein the al kyl group contai one to about four carbon atons,
substituted am no wherein the pstitygent is al kyl or hydroxyal kyl of
one to about four car bo¥ o0y, i dof chloro, 1-norpholino, 1-pyrroli-
di no, alkylthio of one to abo ura\i'é‘r'&)n at ons, hydr oxy,

al kanoyl oxy, and ar oyl oxy,~aQs t¥ Sl ésted fromthe group consisting of

hydr ogen, chl or o, an ]-E-l\H wherein R err] is an organic
0 AU

group substantially incrt inolife N-oxides and E is a

hydrol ytically active funcywehal group, with the pro- viso that when Q
Is Rlerr]-E-NH, then Z ig other than hydr oxy, substituted am no, or
hydroxyal kyl, and with the further proviso that when Qis hydrogen or
chl oro and Zwherearkyl ami do or hydroxyal kyl, then Rlerr] is alk-

enyl, substituted gl Rgn | an@R. K QX iafited aboveRl err] of Fornula | preferably
contains two to abgut “t on.atons. MeLe. pref ar Rl err] contains two
to about eight car dﬁsﬁf"ﬁﬁg o %‘fﬂac;%ﬁl et 2 5.4- net hyl propyl or
benzyl . X of For miRHURS PBE 59 @S@\*‘a AUy fodto YA hoxy, ~ met hoxy,

1- mor phol i no, or met Wherein be Mi@mﬂwmmﬁsé%%m&mmher ein Rlerr] is

2- et hyl propyl, 2- hychrbory atmsrand the raticy}| moisty emiaigs one Ot her substituents

in conpounds of For naficut fodrltatbonammai,hydroxyalky! containing one
to about four carbon atoms, oxoalkyl containing two to
about four carbon atoms, alkanoyloxyalky! wherein the
alky!l moiety contains one to about four carbon atoms,
alkylamido wherein the alkyl group contains one to
about four carbon atorns, substituted amino wherein the
substituent is alkyl or hydroxyalkyl of one to about four
carbon atomns, azido, chioro, 1-morpholino, 1-pymroli-
dino, alkkylthio of one to about four carbon atoms,
hydroxy, alkanoyloxy, and aroyloxy; and

Q is selected from the group cousisting of hydrogen,
chloro, and R—E—NH— wherein R, is an organic
group substandally 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 hydroxyaliyl, and with
the further proviso that when Q is hydrogen or chloro
and Z is alkylamido or hydroxyalkyl, thén R, is alk-
enyl, substituted alkenyl, or atkoxyalkyl.

R, of Formula I preferably contains two to about ten
carbon atoms. More preferably R, containg two to about
cight carbon atoms. Most preferably, R, is 2-methylpropyl
or benzyl.

X of Formula I is preferably azido, hydroxy, ethoxy,
methoxy, 1l-morpholino, or methylthio, particularly in

embodimeats wherein R, is 2-methylpropyl, 2-hydroxy-2-
Ipropyl, or benzyl. .
megg; sxfgstituents in compounds of Formula I that contain
an alky} radical (e.g., R when R is alkoxy or alkyl, or X whea
X is alkylamido) preferably contain two carbon atoms or,
more preferably, one carbon atom in each alkyl radical.
Tt is preferred that R of Formula I be hydrogen.



an al kyl radical (e.g., Rwhen Ris alkoxy or alkyl, or X when X is
al kyl am do) preferably contain two carbon atons or, nore preferably, one

carbon atomin each al kyl radical. It is preferred that R of Formula |
be hydrogen. -7- Most preferred conpounds
of Formula | include 4-am no-

[err]-butyl-1-1-2-methyl propyl)-1H i syeazo[ 4, 5-]qui nol i ne-2- net hanol

her m hydrate, 4-am no- L\@leﬂrmﬂﬁt&bﬂc&m@& Bpwmmt-m, ude d-amino-
ethyl-1Him dazo[ 4, 5- € IgHiiNol . qgml;,@ 1=-'rr£wox~* 3. ,p*mnolnc~

2- et hoxymet hyl - 1- 12- @i}xarq‘g% Soedy mnﬁol{%4 am ne, and
id

4- am no- 1- phenynet hylc,t w- _ 5 5 g z‘*&? A conpound
of the invention can éf“ ag‘ B 9% on Scheme bel ow,
wherein R Rerr], R¥ Vf BEaVF 059% é dg’f1 %ve and wherein P
is a hydroxyl protect3HECH r‘ﬁu’fr“t ata"@a %@H&ﬁ‘ﬁ&ﬁﬂ‘?‘cb such as

al kanoyl oxy (e.g., ace¥gkd]-<i@un fﬁ'@y-*r 3{‘@ -g. benzoyl oxy) ] and Rerr] is
as defined for R[err] abovamamEEn ot hikdr oxyeatiey | cndichyeestsn as  Many

qui nol i nes of For nul addsctiba @ thnBeactvarfrhomd Delose svhefan ReRal,e, U S. Pat.
No. 3,700,674 and ref Rg.emdes o tseftibbe nipgve) andTnieseint thigta ardeoxydt  known can
be prepared by known pjfidteids ‘"é@ru‘t@%@ﬁimugsc ey Yo gy suthiist r oqui no-
lines as illustrated m&uﬁéﬁ&,((@q Ozfc\,. él):c&%‘?iob(?) conduct ed by

ovi
reacting the 4-hydroxys Rnl,tn GLiRalehA %oFé)r' fﬁ ty1anghl orinating
agent such as thlonylg§ e or phosphorus oxyc

or “The reaction is
preferably con- ducte L.ret h or o) tlonaII In the pres-
ence of nethyl ene chl ﬂﬂ@"?gr“p?s g‘%lngp% é dr%eatl ng.
Preferably, a large ‘-af ‘Exéé@@‘e@ h 83 R s F‘ﬁ’@m%“avm ded. Use
of about 1-2 noles of ciebdicraimorhies wmammomﬁamgremmﬁ%
4- hydr oxy- 3- ni t r oqui n&xown methofds for exdmpie) frém sh-inedroxy -3+midoquinde
Eartllcul ?Irlly prefer; ghg:shgusdrﬂe&ﬁ@@teb@)@fScﬁwﬁdD %‘i?'m@?’” noline of
ormul a is reacte a N

such as vvater dlchlor rqs ne ox }\/I 3
] ga’% s qg% f%&%i}&;ﬁ{ ERE

e sol vent
a quinoline

JD—-

of Formula IV. St eps
3-ni tro-4-chl oroqui no (B hom ntiogrly & MEaB®fon with the
conpound of the for nuicBcRpemeihyique chjorids, ard is ?@%ﬁb‘bﬁ%@n@%@&ﬁal ified in
Exanpl e 134 and Exanplby tt8gng. Streferably,of largesmolatexceds of phogthadds, t he
di scl osure of which i sxyctdori¢ghe intwddid:rdierobybowl bRenocles of phos-
phorus oxychloride per mole of the 4-hydroxy-3-nitroquine-
line of Formula O has been found to be particularly prefer-
able.
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 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 formmula R,NH,.
Such a 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) pref-
erably using a catalyst such as platioum on carbon, to
provide a compaund of Formula V. This can be carried out
conveniently on a Parr apparatus in an inert solvent such as
toluene or a lower aikanol.
In step (4) an intermediate compaund of Formula V is
reacted with (i) a carboxylic acid of the formula,

(OH) (sz (RS)CCOZH



-

A compound of Fornula IV is reduced in step (3) pref- erably using a
catal yst such as platinumon carbon, to provide a conpound of Formula V.
This can be carried out conveniently on a Parr apparatus in an inert

sol vent such as toluene or a | ower al kanol. ~ In step (4) an
I nternmedi ate conpound of Formula Vis reacted with (i) a carboxylic acid
of the formula, (O (Rerr]Ja(Rerr])CCOerr] H

-8- or (ii) atrialkyl Qrthq ter 0 I
(OH)(R[err])(R[err])@ré{ﬂ&“ﬁ?ﬁ?‘[@“ﬂ ﬁ%@r%?rﬁ%‘lﬁ%yl " is a straight chain
or branched chain al kyl group ai i one to about four carbon atons, or
(ii1) a conbination of sumékzi&%og#%néci d with such a trial kyl ortho
ester to provide a conpound, of Fornmul a Vi chdialkyeacti on can be
carried out by heatin ,ﬁélﬂg.a,?%yét 15 4 SR uom%ﬁ&e&e(%ﬁ an acid,
preferably a carboxyl groupeputasing e 'Po“?‘qﬂmé? T i u(ﬂx’auialkyl.
(O—D(R[err])(R[err])Cﬁﬁthpaﬁdﬂofsuqh&aﬁfb‘P ACHL WD g{fOVI€|ngthe

2-substituted ini- dag@hd eer icsprovidest campound,of Fegmuia 6). Step (5)
i nvol ves a reacti on Sijll Mk réd2tibdiain tkaaeiédant byhesingi e AW h step (4),
but involving formc gﬁ% 0Ok el drbthlkey bpas aeifl Iy ¢asbowylis i nt er nedi at e
2r TR
b

of Fornmula VII. The i Formula VIl can then be deprotonated by
a strong base (e.g., an T m such as n-butyllithium and reacted
with a conmpound of the for . err to form
an interrrerrgi ate of Fornul a .&‘)(Réfz%op’ﬂ( 7) involves protecti n([j th]e hydr oxyl
group with a renovabl e protecting group such as an al kanoyl oxy group (e.g.,
acetoxy) or an ar oyl oxjnailteriuté eethad b providiag the 2isubstitetedricds wherein a
hydroxyl group is pr@gayfing & illi@ratedsitisterst (5) 2eh(6). Step(Frinvalvede protected
in step (7) and | at ep (LeRRIeHmAS APRECBEICHbE] W BPudektivh Wit Gep Onger

I nterf i th b I d
et ons for "t oo feggggﬁmga;fgg@:g@ﬁc %&’z"ﬁ %&%&%@3?2 ski ] ed
'n the art. See, for F%?ﬁn%ﬁvncan 'm%ﬁpcbna%ﬁ?@ya n b‘ﬁé'(c.g.,

an alkyllithium such as n-batyllithium) and reacted with a
compound of the formula o

0
i
R2CR;

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 (c.g., benzoyloxy). In
instances wherein a hydroxyl group is present in the 1-sub-
stituent, it too can be protected in step (7) and later removed
as appropriate when it will no longer interfere with subse-
quent reactions. Suitable protecting graups 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 (Ger-
ster), Examples 115-123.

Step (8) provides an intermediate of Formula IX, through
oxidation of 2 compound of Formula VIII with a conven-
tional oxidizing agent that is capable of forming N-oxides.
Preferred oxidizing agents inclnde peroxyacids and hydro-
gen 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 phosphorus
oxychloride to provide a chlorinated intermediate of For-
mula X,



ster), Exanples 115-123. Step (8) provides an internedi ate of Fornul a
| X, through oxidation of a conpound of Fornmula VIII wth a conven- tional
oxi di zing agent that is capable of form ng N oxides. Preferred oxidizing
agents include peroxyaci ds and hydro- gen peroxide. Heating is generally
enpl oyed to accelerate the rate of reaction. In step (9) an N-oxide of
Fornula I X is heated in the presencedof a suitable chlorinating agent such

as phosphorus oxychifkiedq1ttneroMisR %ﬁb'x@fep&%t»@wam-ﬁf late of For-
mul a X the G the 4-chloro

group is repl aced%0 %a%a rotecu&céﬁgmu %ﬁe pr%& S’m %4 oup P is renoved
to provideacorrpo ﬁ%’ IQB ﬁﬁP Oﬁunﬁ g‘i“al). The

ani nation react i ofP8AL0Y FERRHOT {§; CATie H’ét "B S FFEENG OTAMBO- ni um hydr oxi de
or, preferably, arﬁ‘r‘%}ﬁl Bydrpride epralreferably.i ammonisdiBrelerably thg mul a X i s heat ed
at 125[err] to 173mermedideercf Foesslareismated-22125%a0135° Crefder abl y t he
reaction i s condugiretutatopéshiokaeds. Pecietadly the rédedopissvederedf eit her

ammoni um hydr oxi dgnof s@al&@lrbﬁdz&nmoth@ PRIBhc bmemibrahha:aaium(e g.,

pref erabl y about qu} %Fta 0% ﬁ 'Hn‘?rn ﬂal’fﬁt % ol (ccﬁucorrpound of
fe

Formula XIl can al e Reaction
Schene. Step(9a) la I X with an

gﬂ yl:
acyl ating agent; af%@ aéﬁﬁWa‘f’Es’u agent; and
(i |y|) |sgl agl ng t ﬁél F%ﬁ‘%l&&hw t'I"Hr( &mYQIHFS gp ?Qa) i nvol ves
reacting an N- oxXi créaqmgmmmwmﬁngndgémwxﬂsm wcylalingagarty| ati ng agent s
i ncl ude ai kyl - or (@) ytasting ahe prestucomitiesn gmimgting eenteard (i) onyl chl ori de,
nmet hanesul fonyl  chbslaiine thefotrglound of Fofraolel X HPor (e step\(Ga) sul f onyl
chlorides are pre-in{6iveethacting oh YeGQgH WiBaA a6/ 1hlig sfnt. Sulfost preferred.
Part (ii) of stepéb?@gc tshi t ?ar@is%ﬁ’dﬁ &fogast (i) with an
excess of an am na% “% %ﬁ } ”n&ﬁo | ude ammoni a
(e.g, in the for glam 1UH\ ? ot O sélts(e
anmoni um car bonat e~ UHERSSELEFANIC }ra%%' éﬁﬂydﬁr?}?n %@ phat e) . Ammnl um
hydr oxi de is pref cered U'Tﬁlé‘eﬂ%sﬁgﬁﬂﬂﬁhéﬁn@tléﬁm epeed (é‘j bly carried out
by dissol ving the 9fseq &a) itvobes reacsinpche proéiﬂcﬁ epart §ovieAR such as
met hyl ene chl ori degxcesidofh@gnt dminaongageny Sgmble froinatieg sagkatsi on, and t hen
addi ng the acyl at i jngludg@fimor? €&.¢!, 18 dhe€ Goreh bf afsndniuallydroxeol i ng to about O
C. to about 5[err]ige} Hdr aRgnd agsitd (08, OhmbdfiRivig VéAbodaee, agent . Heating
or cooling can be #agdyfith CRNaF¥nate, and ammonium 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 chioride,

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 (9a) also involves removal of

protecting group P as discussed above in conmection with

step (7). A further altcmative method of preparing a com-
pound of Formula XI1 is shown in steps (11) and (12).
Step (11) involves reacting an N-oxide with an isocyanate
whercin the isocyanato group is bonded © a fiydrotytcally
active functional group. The term “hydrolytically active
functional group” as used herein designates any functional
group that is capablc of being subjccted to a nuclecphilic
displaccrment reaction in step (12) of the Reaction Scheme.

Exemplary hydrolytically active functional groups include
carbonyl

ot




the rate of the reaction. Step (9a) also involves renoval of protecting
group P as discussed above in connection with step (7). A further
alternative nethod of preparing a com pound of Formula XIl is shown in
steps (11) and (12). Step (11) involves reacting an N-oxide with an

i socyanate wherein the isocyanato grd@p is bonded to a hydrolytically
active functional group. The term"hydrolytically active functional group”
as used herein designates any functiona& group that is capable of being
subjected to a nucleophilic displacenmefit reaction in step (12) of the

Reaction Schene. Exenplary hydrol yti Ly active functional groups include
car bonyl - 10-

[err] A particular class of such isocyanates is isocyanates of the
fornul a R] err] - E- NCO, Aphgiculan cRseofrsich §sogpanataganiseCYprgiag %U@st antially

inert to quinoline j _ugade h ig. tions
hydrol ytically acti %ﬁ&%?’g‘l Qnaﬁ%@bﬁ%@@&i %E‘ﬁ gﬁngal;n
sel ected by those skubstantially ingre taguinofipe iboxisdgs grgend

al kyl, aryl, al ke”yh'un?Bfis &pgfgi)@ﬁamg§ %&ng&g tilvk Gn@ionkr ef erred

; . 1
i socyanates include ar oys 'S anates s nzoyl i

| | S0C ?%ﬁt e. The

reaction of the iso&japabeitable R, graupsarecasily setectas by @Hs‘bﬂé der
substantially anhyd ) Nt faln@R LRARLdeNSkYIS as) atRE®ylf 0 a sol ution
of the N-oxide in a%‘pfi%e?t@%m FripP e R 2 HEVE
[err] and combinations thereof, Particular preferred isocyanates

include aroyl isacyanates such as benzoylisocyanate. The

reaction of the isocyanatc with the N-oxide is carried out

under substantially anhydrous conditions by adding the

isocyanate ta a solution of the N-oxide in an inert

ol 1) and Eis a
i

ps are easily

eREQId] i ncl ude

REACTION SCHEME
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[err] -12- [err] sol vent such
as di chl oronet hane. The resulting 4-substituted conpound of Fornmula Xl can
be isolated by renoval of the solvent. Step (12) of the Reaction Schene

i nvol ves hydrolysis of a conpound of E %nula XI. The term "hydrol ysis" as
used herein designates not only nucleog ilic displacement with water but

al so di splacenent with other nucleophilic com pounds. Such a reaction can
be carried out by general nethods to those skiIIed in the art,
e.g., by heating in the presence® L -&®h as water or
a lower al kanol optionally in the such as an al kal
nmet al hydr oxi de orl ower al koxi de (12) a conpound
conprising a protecting group 3 P NHR¢ he like, is
deprotected to afford a conpouynk group. A

hydr oxyl - cont ai ni ng conpound o '
nmet hods well known to the skilfed in the art to gfford a further conpound
of Formula |I. For example, reactjon with thionylRchloride will provide a
conmpound of Formula I wherein X'Ts chloro. Reaction ofvthis conpound with a
nucl eophi |l e such as sodi um azi de, pyrrolidine, net thiol, or norpholine
will afford a com pound of Forrmula | wherein X i zi do, 1-pyrrolidino,

t hi onet hyl , or 1-norphol.i res pectively. Reducti¥n of an azido conpound

provi des a conmpound of gMGFEIn % IS am Ro; : Nl ami no conpound

can be acylated to

NHR;
Rs
R
VI R v
© \Lw
N N p
N OH
Ol M=« IO
N Ry R N R Ry
R |
5 Rs
R
R
v Vi
\L(&
o~ A
b O N/ N NS
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forma conmpound wherein X is al kyl am do. Some conpounds of Formula | can
be prepared by a simlar reaction schenme wherein the group X is introduced
-13- directly in step (4) in which cas hydroxyal Kyl substituents will be
tolerated at the 1l-position with approp ate use of the various protection

and deprotection steps. Substi t uent t the -position can be introduced
by react- ing a conpound ofagornul a XI (10)

[err] wherein R a R[err] are as efln above with a lithiating
agent such a lithium d| L yI am de or but hiumin a polar aprotic

hyl group. The lithiated
agept conpgi ning a

h at@d 2/met hyl group,

| acet am de, in
S~®ankf h8n be carried
furtHer al ternate process
wol v&s as a first step

|th| ated on the 2-
NN appropri at

il spl ac th
IetHer oFLN-;Fre

yNOUR; RBych

solvent to afford a co ound
conpound can then be reactes
| eavi ng group capabl e of

such as, e.g., chloronethyl
order to el aborate the >

for preparing certain
the preparation of a 37amno-4 (substituted) no- 2- chl or oqui nol i ne
according to the nethog/set forth in US. Pat. No. 4,988,815 (Andre et

al ., incorporated herei'n by yeference). TS comyypound is then reacted in
a polar aprotic solvent with a carbog |c acid haflde whi ch reacts at the
3-amno group to afford the correspond| ng 3-car boxarri do4 (substi -

t ut ed) am no- 2-chl oroqw@ol i ne. Thq&}s cO nd he i th ammoni a,
e.g., in ahydroxyllc 1% %ﬁ‘g‘ ﬁ’e ‘% t enperat ure
(erg., 100[err]- 150[erF?‘BP? ycag E'I‘?OZ Bﬁ’%mﬁv nation at
the 4-position, resul NEF nalsubstltuted 2- substi tuyt

1Hi mi dazo[ 4,5- c] qui nOStenmheﬁttheacnqupbemmvalwesmwﬁwm of Fornul a
| can be prepared by gicomponnd of Fomuulackk (Thertere Rhydsolyrisoamusadhenes can be

easi |y adapted by thosberein designates pdtcondytmickeophilicrdisplageneent math
water but also displacermnent with other nucleophilic com-

pounds. 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 hydroxide or lower alkoxide.

In steps (9a), (10) or (12) a compound comprising a
protecting group such as acetoxy, benzoyloxy, or the like, is
ieprotectcd to afford a cornpound comprising a hydroxyl
group. A hydroxyl-containing compound of Formula 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 thiony] chloride will provide a
compound of Formula I wherein X is chloro. Reaction of
this compound with a nucleophile such as sodium azide,
pyrrolidine, methanethiol, or morpholine will afford a com-
paund of Formula I wherein X is azido, 1-pyrroliding,
thiomethyl, or 1-morpholino, respectively. Reduction of an
azido compound 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 introduced




conmpounds ot her than those exenplified herei'n. For exanple, conpounds
wherein R err] is alkenyl can be prepared using the general schenes or
adaptations thereof set forthin U S Pat. No. 4,929,624 (CGerster et al.)
and conmpounds wherein Rerr] is hydrf{?_ n can be prepared using the general
schenes or adaptations thereof set forth in commonly assigned copendi ng
application Ser. No. 07/484,761 (CGer- ster), both being incorporated
herein by reference. d,ﬁ;cﬂyriﬁlsgp(4pmhmtllcasshmyﬂknl8\th§hﬂ%ﬁused by .t hose
skilled in the art il betolerated at the 1-position with approgriateiuseofithepr epar at i on of
sone of the conpoUNd@affusphGtebibhCitid rbt%ct@brﬁﬁbpﬁecl in US Pat. No.

4,988,815 (Andre’ et a.‘%vb%nﬂu&ﬁt%?ﬂx"c eidbdihtioelbeed by eeackur t her, those
skilled in the art z(ﬁ ? ration of reaction sequence and
utilization of conve %a nthetic alternatives will allow the

preparation of the conpounds of the 'nvengi on not anenabl e taithe
i 1lustrated schene. The productN gen of Formula | can be isolated by
t he conventional neans disclosed ji S| Pat—CHp. 4,689, 338 (Gerster), such

as, for exanple, renoval of the _selye =T recrystalllzatlon from an
appropriate solvent (e.g., N, @ hylfd)rmam de) or solvent mixture, or

by dissolution in an approriatg ent (8wch as net hanol ) and
re-precipita- tion by addition™{_a”second solvent in which the conpound is
i nsol ubl e. A compound of Formjila | can be used as an antiviral agent
itself or it can be used in thB formof a pharmaceuti- cally acceptable

acid-addition salt s réiﬁl@aﬁd’ck osdel 4 defineddiboye) withna dithising, tri hydr ogen

reaction of the conp

er strong
acid, preferably an i %@ﬁ . rlc or
phosphori ¢ aci d, @n&m @ in a

pol ar sol - vent. | solsﬂth@ﬁ, Q«E,t@O@@eﬁhﬁ? % 9F dd| tion of a
sol vent, such as di etrhgthylacdtamide; in onder tp elaboraie ftheﬂs‘q IEEB‘F A

conpound of the i nverSuchrooatyoutds tar thencheecartiod onhas spgropUEtertaut es of
adm nistration in a mdmﬁwap@lnmaiccept abl e vehi cI e, such as water or

pol yet hyl ene gl ycol, alo _dt%gp&gsg?ép%‘r o aﬁk ggé‘z sﬁlnfll ggel ]
amino-

phosphat e, hydrogen gl W&rorm-mtyﬂhwummt her
pharmaceuti- cally ag ‘a‘;“% hﬁ@mma@qqmnhebl e acid-
addition salt of a cﬁh %{ td reg@te@rally by

z

i ke. Particul ar forrm a?‘ﬂ%{;ﬁ 2
oy Bﬁ’p‘“ Plde creans,

the art. Suitable for

d wgza@s
oi ntments and |ike fdimd at-’r‘%ﬂ’émkilm;gguu“d) -ctiloroquinoline
according to the method set forth in U.S. Pat. No. 4,988,815

(Andre ct al., incorporated herein by reference). This com-
pound is then reacted in a polar aprotic solvent with a
carboxylic acid halide, which reacts at the 3-arnino group to
afford the correspouding  3-carboxamido-4-(subst-
tuted)amino-2-chloroquinoline. This compound is then
reacted with ammonia, e.g., in a hydroxylic selvent such as
methanol, at an elevated temperature (e.g., 100°-150° C.) to
effect 1) cyclization and 2) amination at the 4-position,
resulting in a I-substituted, 2-substituted 1H-imidazo{4,5-
clquinolin-4-amine.

While not all compounds of Formula I can be prepared by
the illustrated reaction scheme, known schemes can be
easily adapted by thase skilled in the 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 hydrogen can be prepared using the general
schemes or adaptations thereof set forth in commonly
assigned copending application Ser. No. 07/484,761 (Ger-
ster), both being incorporated herein by reference. A further
synthetic scheme that can be used by those skilled in the art

. OG—




to those skilled in the at Formnul ations generally contain | ess than 10% by
wei ght of a conpound of Fornula I, preferably about 0.1%to 5% by wei ght of
a conmpound of Formula 1. The conpounds of Forrmula I exhibit antiviral
activity in manmal s. They can thereforg be used to control viral

I'nf ecti ons. For exanple, a conpound of*Formul a | can be used as an agent to
control infections in mammal s caused by Type |1 Herpes sinplex virus.

Conpounds of For mul axdth@ﬁz'&pﬁ‘aﬁ@nQﬁsdﬂ&%ﬁﬁ@céxﬁﬁé\ind@dﬂﬁm%mmneﬁ'0“ by
oral, topical, or m;sragagggdomeqjga@a nﬂgtr“ 48085 nurrber of

co ounds of Forrrul a; the5|s of
to & Pﬁ\% ﬁ%ﬁ? &npgmc ‘?\%rn E of conpounds

interferon in human

of Formula | were teg’tcé‘&vﬁ Je?oﬁﬂfﬁ%a}?ﬁnﬂ?f’ t%ﬁ’d?gs‘f%e d The test
met hods and resul ts BREZ3EER of GPRYENEHERYSYNICHS liedatives W g'f’él@?t that at

| east certain conpoul@spipamtien jofve- campenndsgpf the invertion oot treating

ot her di seases such amendbéiroatheiiluaratdd $dheme. warts, eczemmn, Hepatitis B,
psoriasis, nultiple scnedp@uﬁczmmw?dmmm)pexﬁmemmd cer such as
basal cell carci nomatheandvahidgs REMRARIdsEd t BSRPIE No. 4,689 348 f ol | owi ng

C‘»-q

Exanpl es, all reacti X i here of dry
nitrogen unl ess ot helf;@ W és'll r?tlg'l‘ re%.ﬁ:ﬂ]é t§9¥ Ia?grgrg'?"ép?[ﬁfs and anounts
thereof recited in t %@@I’Q&W@ﬁ% E Hi(Ci€om S Nnd details,
shoul d not be constr %F qum )Iq‘ﬁ?*t"ef“h@lm%ﬁwx F@ﬁoluuonm

EXAMPLE | 1- ( 2aneppreppaio 59l ventl tsuchrias smetanob- aridyre-prskipite-

2- et hanol 3- Ni t r tied by adaieioh vl prsegondaoivea) ipwhizhithe cofoudy; 0.15 nol)

was added to a m xt uieingdlusiehyl acetate (300 niL), 5% Pt/C (about 1 g), and

nmagnesi um sul fate (30 A eor gb@nmdgtpgﬁuw@s.ag ggé-a@_;%g &gn vaput 50 psi
initial pressure. rg 13%%%) were filtered
from the mxture anaggys £ Face al. resultlng

i nt ermedi ate di am ne a‘f’ﬂ"?‘é’ﬁ SA9%E il,"ﬂ)ls Es’é%pﬁs a %: 35 nol ) and
the nixture was heat dihysrogeso|suifate, 1 &iitydregen (phasp ai@b @ with

occasi onal manual st initrdtegmefhhsesulfesate ioor saltafiamethea phamacedtissol ved in
dilute hydrochloric cagy dcesptable acided phiatactadodlly aedepmblasdidn, and the
sol i ds addition salt of a compound of Formula I can be prepared,

generally by reaction of the compound with an equimolar

amount of a relatively strong acid, preferably an inorganic

acid such as hydrochloric, sulfuric, or phasphoric acid, or an

organic acid such as methanesulfonic acid, in a polar sol-

vent. 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 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. Suitable formulations for topical applica-
tion 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,
preferably about 0.1% to 5% by weight of a compound of
Formula L

The compounds of Formula I exhibit antiviral activity in
mammals. They can therefore be used to control viral
infections. For example, 2 compound of Formula I can be
used as an 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. ;



were filtered fromthe mxture. The filtrate was nmade basic w th amoni um
hydr oxi de 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 was
reprecipitated a second time as abovel&nd the product recrystallized from
ethyl acetate to give greenish crystals, mp. 165 err]-168[err] C.

Anal ysi s: Cal cul at ed: p Guuff ¢ chinguhds,bf Fhinla FAUA%EsEd 0 4 H 6.7: N
1- ( 22 Met hyl pr opy! ) - fOBRY; ;i ipduse Digsyrthesis, §f ipterferon in human cells 2- et hyl
Acetate 1-(2-Meth r‘%p‘g}"j’a ' R ‘f‘qgifn"cﬂ’?q?émgs-, Ofet hanol (51. 4
g; 0.2 nol, Exanpl eFaymuad ware iestadeand fouad dn iR @HBIRAS4R f88D nl) cont ai ni ng
triethyl ani ne (30.9Tht te. Bathadd rnd Tesultsohugt $eb rfohsbelew.r Fagseat room
tenperature while apstld supgesithatet teust ectthidcanpgurds of theHaveresul ti ng

sol ution was stirregdoRtmighpBet B5BFEY i Ureih@ othdrodisedsts hctland t hen washed

w th water and aque%ﬁmgmggaﬁgﬁg emd "BeHt#RAB CosoA¥Rs, was dried over
magnesi um sul fate a @ggg@&%&g e'gsg? 41% lﬁ éth é&?" sdche acetate as a

Was St.a [

browni sh solid. The : 28 0 acetate to give a
tan solid mp. 147[#& P Sﬁlt e b RH%I iF JIE0 %‘E]FJS ed” G 68.7, H 6.4
N, 14.1. Found: C, egimthefollgwidg Fxamgles, all reactions were R Wi EXAVPLE 3
1 - (2- Met hyl propyl ) stirriagi wides 26 (EnssphesuPhdry pigogen unless other-
2-met hyl Benzoate witedndivated it particyplaemaresidlsfand ambupis thaseafy | pr opyl ) -

1H-i mi dazo[ 4, 5- c] quidiited nia- e Exdinpia) aé Exellmak etlor coxiditipaseardoyl chloride in
the general nethod gktafiXadKBLRE Wot be construed to undulhli.mi_t the ink@AVPLE 4

2- Acet oxynet hyl - 1- (&sget hyl propvl ) - 1H i m dazo[ 4, 5- c] qui nol i ne
5N Oxi de 1- (2- Met hyl propyl ) - 1Hi mi dazo[ 4, 5- c] qui nol i ne- 2- ne- t hyl

acetate (63.0 g; 0.21 nol, Exanple 2) was suspended in ethanol (475nL) and

32% peracetic acid (89 ni; 0.42 nol) %ﬁeg%d to the mxture. The mxture
was heated at 50[err] C with stirri hr. The solid dissol ved upon

heating and after about 1[err] hr a heavy precipitate fornmed. The
precipitate 1-(2-Methylpropyl)- L H-imidazo{4,5-c]quinoline-
2-methanol

rec
ino

3-Niro-4-(2-methylpropylamino)quinoline (36.8 g; 0.15
mol) was added to a mixture of ethy{ acetate (300 mL), 5%
PUC (about | g), and magnesium sulfate (30 g). The mixture
was hydrogenated at about 5Q psi initial pressure. Whern
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, znd 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 fltered and dried to give 34.3
g (89.6%) of crude 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: Caleuluted: C. 70.6; H, 6.7; N, 16.5. Found: C,
704, H, 6.7, N, 16.3.



DRt
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was filtered fromthe mxture and dried to yield 33.7 g of the N-oxide. The
filtrate was concentrated to 100 nL and an additional 15.2 g of solid was
collected. A total crude yield of 48.9 g (74.3% was obtained. The materi al
was recrys- tallized fromethanol to_give pale yellow crystal s m p
233[err]-240[err] C Analysis: Calculat®d: C 65.1; H 6.1; N, 13.4. Found:
C, 64.6; H 6.1; N, 13.2. -17-

EXAMPLE 5 2- Benzoyl oxynet hyl - 1 -(2-methyl propyl) -

1H i m dazo[ 4, 5-c] qui nol i ne 5N Oxi deEXAMPHE Tonpound was prepared using

1- (2-nmet hyl propyl)- 1H i m dazo[ 4, 5-c] qui nol i ne-2-nethyl benzoate (Exanple
3) in the nethod of Exapp. CIvs hyl acetate to

gi ve a pure product, m%m%é‘gdf@?ﬂip&g g,f L,e‘ia&b,z;esic ;&/{SHIth Cal cul ated: C,
70.4; H 5.6; N, 11.2. FoundCTO“ .;N112

EXAVPLE 6 4- Chl or q: i_w@rh%} Y lgle]
{ JM }zﬂl%ﬁﬁtg ydls 0

[ 4, 5-c] quinoline-2-

- (2-net hyl propyl ) - 1935{ m(l:fi “i e ﬂvﬁ g; 0.156 nol,
Exampl e 4) was suspP¥&f ﬁﬂﬁe f’ ﬁ% ‘EW&W@’ 6’(5‘°L}¥L L&ﬁosphor ous
oxychloride (17.5 m 83{ B70H QHo YAyt %QS“CB‘ stirred
suspensi on. The Vi g@ﬂvdssamc@himdmswﬁw siropsdise.p{eadsuliiigng the rate of
addi tion. Wien addi solutionsasstred aproeetetriperatire for sbownd btdandr ed at ref | ux

for 1 hr. The m xtutien washedheith aaitéd Sies houcoas sodibmzgidatbotidtesodi um
bi carbonate. Al S%E%ﬁkﬁé%ﬁ%ﬁﬁdw&o@éﬁHagﬁékﬁiﬁhfsﬁrf@teifc‘le or gani ¢

o —

| ayer was separatedg g}@gprat ed to yield
43.6 g (84.2% of CLu §6/ el ﬁmﬁ{'&'br? étf‘q by silica gel
fl ash chromat ogr aphgvc? ﬁl@% v%g 4 a lized from
ethyl acetate to g qj ?c‘; ?g . Anal y5| s:
Calcu- lated: C, 663855 H{ §a Iﬁ‘ fQ“ 45 8H 5.4 12.6.
EXAMPLE 7 4- Chl or o- 1 2- met hyl pr opyl )- 1Hi i dazol[ 4, 5-

c] qui nol i ne- 2- net hyl Benzoate EXAMPLE

1-(2-Methylpropyl)- 1 H-imidazo{4,5-c]quinoline-
2-methyl Benzoate

The compound was prepared from 1-(2-methylpropyi}-
1H-imidazo{4,5-c]quinoline-2-methanol (Example 1) using
benzoy!l chloride in the general method of Example 2.

EXAMPLE 4

2-Acetoxymethyl-1-(2-methylpropvl)-
1H-imidazo[4,5-c]quinoline SN Oxide

1-(2-Methylpropyl)- 1 H-imidazo{4,5-c}quinoline-2-me-

thyl acetate (63.0 g; 0.21 mol, Example 2) was suspended in
ethanol (475mL) 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 br. The solid dissolved upon heating and
after about 1% br 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
additional 15.2 g of solid was collected. A total crude yield
of 48.9 g (74.3%) was obtained. The material was recrys-
tallized from ethanal 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,



The conpound was prepared using 2-benzoyl oxynet hyl - 1-(2-nethyl propyl) -
1H i m dazo[ 4, 5c] qui nol i ne-5N-oxi de (Exanple 5) in the nethod of Exanple 6
and recrystallized fromethyl acetate/hexane for anal ysis and
characterization. mp. 143[err]-150[err] C Analysis: Calculated: C 67.1;
H 5.1; N 10.7. Found: C, 67.2; H, -%74; N, 10.6.

- 18- EXAMPLE 8

4- Chl or o- 1- 2- met hyl propyl ) - 1H i mi dEBXPMPLE §

c] qui nol i ne- 2- met hanol

(14.3°g 0,96 mol “y'EEQ?rBY%MWH*%ﬁWQ%*‘?’%% oy fanol | (350 iy, The:
m xture was made basic (pH1 O’fmg\n&toﬁyégg Sogllelxjé;] meqjﬁoxi de. The mixture was
stirred at room tenperi s6Bph@id wad brobabdl udih Q%Z{T;]xhaﬁyl pylp trace of

tarti terial ¥ PV Haory h te eluent).
The m Xt ure was Mg A gL asoRuecs Mﬁlﬁé T
Wa

dryness. The residu was ST UL | ewlgﬁgﬁ& Bél . iltered fromthe
mixture and then s §e”n‘é%lg’i\‘€ b&-8nt Wy atOxi eanééfé_i’pr oduct was
filtered from the nPaCHREd: fadRéaHadith Mdder Fomml Gl 8- el d 7.5 ¢
(71.4% of tan sol i, 1T3e product was recrystallized fromethanol to yield
4.8 g of pure product mp. 162[err]-166 C. Analysis: Calculated: C 62.2;

H 5.6; N 14.5. Found: C, 62.2; HEXAMPDE 614. 3.

EXAMPLE 9 4- Am no- | 1-6&2- met hyl pr O-r%il)-° 1H i m dazo[ 4, 5-

c] qui nol i ne- 2- met handt-Chiere- lc2-methyipropeh)hef-tmidazmpy| ) -

1H i m dazo[ 4, 5- c] qui r[q;S_Hq@ﬁm&ngqt.ﬂmg{h arsgate (5.0 g; 0.13 nol, Exanple 7)

was added to 15% net oljc. a aa50 . 0 Xt our heated in a
Parr bomb for 7 hr at,% ,§l yf*%rﬂ?g%;‘,ﬁ'ﬁh%% %ﬁ}?fmﬁé@%orat ed to
reduce the vol ume. MisplR% PNgKIdY @8y 8aliliosemok r 44t i on. The solid

was filtered from t SHSpAR dighlgremneihane 600nmbd dad phospheram bi car bonat e
sol ution. The resul oxyaplemds (I Aviasls;iQ.1 87 exblf wasnadded dhioptvisecto washed wit h

wat er, and dried tohgisgred o8si he i L npych was
recrystallized fro%}gﬁﬂﬁﬂﬁtﬁﬁggﬁﬂzfﬁ?%?ﬁgg no‘?gﬂ%%sttr@gr% uct mp.
IZZ(Z)SLSH]C 22%[2_”}_{ Q‘yéctérlﬂtlf\l}‘rﬁiélér% A el 3T S ﬁxﬁ’)r ! '.‘%;u: dixtire. o0
- L 7 wastthen' cautiously neutralized with sedium bicarbonate.
All solid dissolved in the dichloromethane. The organic
layer was separatcd, dried over magnesium sulfate, and
evaporated to yield 43.6 g (84.2%) of crude product. A small
amount was purified by silica gel fash chromatography
(czhyl acetate as cluent) and recrystallized from cthyl acetate
to give a pure sample m.p. 182°-188° C. Analysis: Calcu-
llazt.c:éz: C, 61.5; H, 5.5; N, 12.7. Found: C, §L.5; H, 5.4; N,

-

slcit

EXAMPLE 7

4—Chloro—I—;~memylpmpyl}1H-imidazo[4,5-
c]quinoline-2-methyl Benzoate

The compound was prepared using 2-benzoyloxymethyl-
1-(2-methylpropyl)- 1 H-imidazo {4.5c]quinoline-5N-oxide
(Exampic 5) in the method of Example 6 and recrystallized
from ethyl acetaterhexane for analysis and characterization.
m.p. 143°~150° C, Analysis: Calculated: C, 67.1: H, .5 N,
10.7. Found: C, 67.2; H, 5.1: N, 10.6.



-19- EXAMPLE 10

2- Chl or onet hyl - 1- (2- et hyl propyl ) - 1Hi m dazo[ 4, 5-

c] qui nol i n-4-am ne Hydrochl ori de 4- Am no- 1- ( 2- et hyl propy) -

1H i m dazo[ 4, 5-c] qui no- |ine-2-nmethanol18¢5.0 g; 0.0185 nol, Exanple 9) was
added in small portions to vigorously stirred thionyl chloride (25 nL). The
resulting mxture was stirred at E§§ghkﬁgﬂgrature overni ght. The m xture
was diluted with 100 niL of ether, olid was filtered fromthe

m xture and dried thoroughly The product was pure enough for further reac-

tions. A sanple was rec ed ve a pure product
which nelted with decor%é ‘P‘é IE‘?@X 59‘&?‘?‘“2@?{"& ] C. Anal ysis:
Cal cul ated: C, 554 H 56 NCQF gihanat, 55.3; H 5.5 N, 17. 1.

EXAMPLE 11 t m dazo[ 4, 5-
c] qui nol i n- 4- ani ne OEH 6&6{’:@{‘3‘%@”5 M Y14 i i dazo[ 4, 5- c]
qui nol i n- 4- ani ne SDO AOVES 10) was
suspended in Nnetmpqnﬂpdlnétywtbw 5ﬁm10) %cmmmwma%. um azide (2.3
g) in water (45 nibBasicdpHAD) edthi25% soeiivwm syethindide Th mixmeswss i ng ni xture was
heat ed on the steauwﬁatdnrdaﬁt&nb&mﬁfﬂfdrh@mwﬁﬂhmabnm er (about 45
nm). The tan Soll ?rde@aéd(ﬁy gifich @eyMEIQI 1.49g (60.9% of

crude product, ggfg ;gs;%g&d@e%@mgt Sy L o

¢ 609 H 5.6 was ing ﬁ§olxdwasﬁ1temdﬁ
1- (2- Met hyl propyl)

1H i mi dazo[ 4, 5- ¢] Gt B, susp Bde 1n agueous sodium hydroxide. The

2- Chl or onet hyl - 1- (produectivasofiltered Yrom-thenmirss| washed] with (Wateh n- 4- ani ne
hydrochl ori de ( Exaand drigDto yiekbaSegl(7H4%poLtan splidf The @radsick espondi ng

al cohol ) was addedwa® recrypstaifiobd rfeorh Sethdnol t6hyield 4t8irge ofigqmre ef | uxed for 4
hr. The resultlngpx&aw &ggwpmm%al WRis Caltulate @, 622 H, A solid

preci pitated. The & r h dure and slurried in
aqueous sodi um bi carbonate sol ut’i on. frﬂ,ﬁsb § IquLuct was filtered fromthe

m xture, washed with water, and dried to yield 1.7 g (68.0% of solid,
whi ch was recrystal - EXAMPLE 9

4-Amino-1-(2-methylpropyl)- | H-imidazo{4,5-
~ clquinoline-2-methanol

4-Chloro-1-(2-methylpropyl)- 1H-imidazo(4,5-c]quino-

line-2-methyl benzoate (5.0 g; 0.13 mol, Example 7) was
added to 15% methanolic ammonia (50 mL). The mixture
was heated in a Parr bomb for 7 br at 175° C. The resulting
solution was evaporated to reduce the volume. A sticky solid
crystallized from the solution. The solid was fltered from
the mixture and slurried in agueous 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 yield pure product m.p. 226°-231° C. Analysis: Calcu-
lated: C, 66.6: H, 6.7; N, 20.7. Found: C, 66.4; H, 6.5; N,
20.4.



lized fromethanol to give a pure product mp. 228[err]-234[err] C.
Anal ysis: Calculated: C, 67.2; H 7.4; N, 20.6. Found: C 67.3; H, 7.9; N,
20. 6. EXAMPLE 13
1- (2- Met hyl propyl ) - 2- pyrrolidi nonet hyl -
1H i m dazol[ 4, 5- c] qui nol i n-4-am ne T18-pyrrol i di nomet hyl conmpound was
prepared from 2-chl oronet hyl - 1-( 2- wlgg p&/) -1H i m dazol 4, 5- c]
qgui nol i n-4-am ne hydrochl ori de (Exa % substitut- ing pyrrolidine
for norpholine in the nethod of Exanple 12. A crude yield of 1.90 g (63. 3%
was obtai ned. Recrystalli- zatio th S | et hanol gave the
pure product. mp. 172?'e¢m]’1 : Qrﬁz'tﬂf’%%@%)?g g‘iﬁ%ﬁglsed: C, 70.6; H
7.8; N, 21.7. Found: C, 70chjuisglinyd-gmpg riyfrepmonde
EXAMPLE 14 4- Am no- 1- (2-met ropylihe: b1 ik dé il 5-
c] qui nol i ne- 2- et hanarﬂ’@moi‘@zﬁfﬂ% y’f -m:h'fféidﬂ,ga}ﬂ&hﬂo-
(2-net hyl propyl ) - 1+ fint-Gemothan® (80 g 95 mols Example ?ﬁgggﬁ 0108 nol ,
Exanpl e 11) was adde¢h tmak tposiums 10 Jigorawsly stired shippylE Q,l g) was added
to the mxture. The %ﬁ@ré@ﬁﬁiﬂ@kﬁxweMQdmdaarme@t us until

&

hydrogen upt ake stopRGem; e whe diited withl 100 enliof tethee, was f | ushed
with hydrogen to reg l e'otl
procedure was repeat uriti ¥

e

fiix

: waet @ &4 - frrdtid iHed gitinteo andedrisdesunmed. Thi s
( }Ig . Wﬁ%gﬁr e endRsh fSafRetreadhe catal yst
was filtered from t helOFORERY % Y .rag{ SUBUAPRY 8ve% The residue
was recrystallized sdipnschAAmpiepas feepist ’ﬁ%%h ¥ § ke RQA sh cystals
mp. 287[err]-291[ er riure produsts which £ B ?"05%9?,& . N, 26.0.
Found: C, 66.5; H, 7.2/9°X92°€. Analysis: Calculated: C, 54,1, 5.6 2e 15

N-Acetyl - 4- ami no- 1- (pumgt Gy sFBapl(5)5; N, 17.1. |

H i m dazo[ 4, 5- c] qui nol i ne- 2- net hanam ne '

4- Am no- 1- (2- et hyl propyl )-1Him dazo&él, 5- E.]"'quli no- |ine-2-nmethanamne (1.1
g; 0.004 nol, Exanple 14) was added E&AdBEEC anhydride (3 nmL). The m xture

was stirred at roomtenperature for 5 hrs. The solution was then dil uted

2-Azidomethyl-1-(2-methylpropyi)- | B-imidazo{4,3-
clquinolin-4-amine

2-Chloromethyl-1{2-methylpropyi)- 1 H-imidazo(4,3-c]

quinolin<4-amine hydrochloride (23 g 0.0077 mol,
Examplc 10) was suspended in N-methylpyrrolidone (15
mL). A solution of lithium azide (2.3 g) in water (45 mL)
was added to the suspeasion. The resulting mixturc was
hcated 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 cthanol to give a pure product m.p.
174°-178° C. Analysis: C, 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, prepared
from 2.0 g of the corresponding alcohol) was added to
morpholine (5 mL). The mixture was reffuxed 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 bicarbonate solution. The prod-
uct was filtered from the mixture, washed with water, and
dried to yield 1.7 g (68.0%) of solid, which was recrystal-



wi th nethanol (50 nL) and refluxed for 1 hr. The sol ution was concentrated
and the residue nade basic with agueous sodi um bi carbonate solution. The
oily residue was extracted i nto dichl oronet hane. The extracts were
dried over magne- siumsulfate and evaporated to dryness. The residue was
recrystallized fromethyl actate to yiel d¥ure product m p.
214[err]-218[err] C. Analysis: Calculated: C, 65.6; H 6.8; N 22.5. Found:
C 651, H 6.6 N 22 QIE rfr anoh_gigwc ngglééﬂdﬂ C .
[err]-Methyl - 1-(2- rrethxg ) gmgf Found:

c] qui nol i ne- 2- met hanol YSA i‘ly'l' *0 B‘mzﬂ& 88?%0% ne (29.0 g;
0.135 nol) and lactic £-3 1’68'69@; 48 nol ) vvere m xed and heated at
140[err] C for 6 hr. The m xture was then dissolved in dilute hydrochloric
acid and treated with char- coal. The me filtered fromthe

m xture. The filtrate was nmade basic 3im hydroxi de to precipitate
the product as an oil. The oil was extract ed into ethyl acetate. The et hyl
acetate solution was treated Lo the solids were
filtered fromthe m xture. gn(?%dﬁ% RXEPZ%@E g%ggﬁﬁ&g dryness to yield

a greenish oil which was pure e aF’-BP‘?‘G}‘i A *Ons. A snal | sanple

was triturated with hexa to. 0 {Dnglllzedfrom
et hyl acetate for analy % W?g% ap\egb g?gg%g&éf ulated: C
71.4; H, 7.11; N, 15. 6

EXAVPLE 17 [er r$um@hnr9+armme 2drﬁﬁhlﬁ i plelllq) PiisHBSisgta, 5-

c] qui nol i ne- 2- net hyl Bemg(;qtmlmme[fmmqmpmhm th@mﬁﬁl}omm}w Zor opyl ) -
1H i m dazo[ 4, 5- c] qui no- Al grude Fielkeohhg0lg (6203%) was Ob@iktdnRecryfallinpl e 16) was

di s- solved in dichlor oi@m%%éég&mmmeﬁfmg;kwem g m; 0.082
ol ) was added to the sQ] 39@2%51 eﬁlcﬁﬁg@@‘! 7Y, Ml ) was
added dropwi se to the s g% 1004]1_1 We was stl rred at room
tenperature for 6 hr. 5 was vvas W|’th wat er and aqueous sodi um

bi carbonate solution, dried over magne3| um suI fate and evaporated to yield
26.6 g of greenish viscous oil. The pr E&AMPhMEsIdure enough for the
foll ow ng N-oxidation step
4-Amino-1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinoline-2-methanamine

2-Azidomethyl-1(2-methylpropyl)-1 H-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 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 until no more hydrogen was
absorbed. The catalyst was filtered from the mixture and the
filtrate was evaporated. The residue was recrystallized sev- -
eral times from ethanol to give yellowish crystals m.p.
287°-291° C. Analysis: Calculated: C, 66.9; H, 7.1; 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-c}quinoline-2-methanamine

4-Amino-1-(2-methylpropyl)- | H-imidazo(4, S-c]quino-
line-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
sodium bicarbonate solution. The oily residue was extracted



but a small sanple was purified by silica gel flash chroma- tography (ethyl
acetate eluent) for analysis and character- ization. mp. 158[err]-163[err
C. Analysis: Calculated: C, 74.0; H 6.2: N, 11.3. Found: C 73.7; H 6.2;
N, 11.2. EXAVPLE 18

[err]-nmethyl-1-(2-nmethy propyl)- 1Himdazo[4,5, c]quino- |ine-2-nethyl
Benzoat e 5N Oxi de [err]-Methyl- 1 -(2-nethyl propyl)-

1H i ni dazo[ 4, 5- ¢] qui nito idididoremetitang. THresrtoatsenéit driedggved mugnenol . Exanpl e
17) was added to et hasinim audatd2fdpemngomtddc oadrytiessl e ndsidud. €892 nol ) was
added to the sol uti onrecfystailized fros MRy featew @eldphergrbdet chpr S5 hr. The
sol ution was then evappsabege CoAdayS9SCalcliBRd! €56514SHVAS; 1N, eated with

aqueous sodi um bi car bgagﬁ@__é,oéj{p gg?é';l'pp ngd_)duct was extracted into ethyl
acetate, dried over nmgnesi um sul e, and eévaporated to yield an oily

residue containing a trace of starti rial,. The crude product was used
I n subsequent reactions. @x’q‘g{ﬁ‘é %EXAI\/PLE 19
4-Ch|or-[err]-rrethy|-1-(2-nethIpro%/I)- ..

1Hi mi dazol 4, 5- ¢] qui nol i né-Masxlhh(Z-meryépropyl)- 1H-imidazo[4,5,-

[err]-Methyl - 1- (2- net hyl propyl ) - 1Hlguindbrefsmehadajui no- | i ne- 2- net hyl
benzoate 5N oxide (9.2 g;, 0,0236_nol, Exanple 18) was.ad to,

di chl or omet hane (200 niy- @M&WIWW%F%&WQ&@QSQQ 83 nol) was
added to the sol uti on0.IBdemebaand; leeticasid (P& miais0.48i el e MF8M t enper at ur e
for 2[err] hr. The solndilmatedaat 448D &.afords smd Thaemixuied wa@swienni xed with
wat er and ammoni um hy disssivée in Biletediydrovhorixidid ahd drearedowith lehar-acet ate. The
extracts were dried Owghl TREREREL FeeUHiiabe RATIRVADRIR THe filtrdleyness. A

yield of 7.6 g (79. Zmﬂfﬁég iﬁ?ﬁnﬁgﬁﬁmﬁd@tﬁbwmﬁéd’ whi ch was
|
I

eHaklw
used as such for the . . LE 20
4- Ami no-[err] - met hyl - ;?%gf ﬁﬁlﬁﬁ_ was extracted into ethyl dc8bd’
1H i m dazo[ 4, 5- c¢] qui naiienEREL T

%Ttd‘l _80

o, wa rge i depRlarEng
- (2- et hyl propyl ) - 1H SHEPR e ese filtgesdy H%ﬂ@%o & (3.7 g;
0.009 nol, Exanpl e 19)filtwale wasievanosated e eyresndri yeldhingmaugnoilnl) . The
ni xture was heated i n whiBamas poretenetghl ff fiRthdrozactions. ATsreall sample
was triturated with hexane to obtain a solid which was
recrystallized from ethyl acetate for amalysis. m.p.
152°-166° C. Analysis: Calculated: C, 71.4; H, 7.1{; N,

15.6. Found: C, 71.1; H, 7.33; N, 15.4.
" EXAMPLE 17

a-Methyl- 1-(2-methylpropy)-1 H-imidazo(4,5-
c]quinoline-2-methyl Benzoate

a-Methyl-1-(2-methylpropyl)-1H-imidazo{4,5-c]quino-
line-2-methanol (20.0 g; 0,074 mol, Example 16) was dis-
solved 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 added dropwise to the stirred
solution. The mixture was stirred at room temperature for 6

. The solution was washed with water and aqueous sodium

picarbonaic solution, dred over magnesium sulfate and
gvagorated to vield 26.8 g of greenish, viscous oil. The
product was pure cnough for the following N-oxidation step

but a smail sampic was purificd by silica gel {lash chroma-

tography {ethy! acetate ciuent) for analysis and character-

ization. m.p. 158"-163° C. Analysis: Calculated: C, 74.0; H,

6.2: N, 11.3. Found: C, 73.7; H. 6.2: N, 11.2



resulting reaction m xture was evaporated and the residue was slurried in
aqueous sodi um bi carbonate. The product was extracted into di chl oronethane,
and the extracts were washed with aqueous sodi um bi carbonate and dried over
-23- magnesi um sul fate. The organic extracts were evaporated to dryness to
yield an oily solid. The solid was purified by silica gel colum

chromat ography to yield two products, rﬁé‘intended product and the

4- (N-met hyl ) derivative. The intendng@Hqﬁ Rlerr]=0.36 silica gel TLC,
et hyl acetate eluent) was recrystallrz thanol to yield a solid mp.

190[err]-195[err] C A ' N, 19.7. Found:
C 67.6; H 7.1; N, (1)1519 3@}"& rrrﬁéj\?ggm% ﬁé@?@s\ég&recrystal lized
fromethyl acetate t %{ 0 err]-149 C. Anal ysis:

Cal cul ated: C, 68.4; Hc:-Mo@hyll\lp('.‘:k&cSlylﬁoumk}xlﬁmﬁﬁzﬁ{i 3¢)quing- N, 18.7.

EXAMPLE 21 line-efidchy|Benmiaby{ 1117 &2.0% ! kyl, Bikedple) t7) was
1H-i mi dazo[ 4, 5- c] qui né&d'eﬂQo%tHiﬁéihﬁﬂPf‘SZ% &rﬁaxe%d((aimmbmmayl am no)

qui noline (28.7 g; Og.ff“ IEch 24-8 g; 0.267
nol) were mxed and t clilx? ks 5 hrs. Water
was added to the dar gﬁgﬁgh‘ggg@ 01 §ﬁ§:aé?1?°nf%’ was extracted
with ether to yield 8 Cafa%irrat BHIOH? A “EW\B‘C B€ts. The

m xture was purified %qq 188 PERAUCE WRE ARrIgedbIR SFGYhans IQ,(SIIEFF!eI d 3.2 g of

the intended product .0oYersmagresiur swifateasnd evaposttat| ozgdidf ammlyt hyl acetate

for analysis and charmsidee iataimng amrpce &5 6fagtirtg mbbot{abr The Crudanal ysi s:

Cal cul ated: C, 72.1; ploddctSiasNised4n Subsequest: rcﬁmoh% 9, H 7.4, N, 14.6.
EXAMPLE 22 4-Chl oro-[err]-di nethyl - 1- 2- net hyl propyl ) -

1H i mi dazo[ 4, 5- c] qui nol i ne-2- et hanol aa- D| met hyl - 1- ( 2- net hyl propyl) -
1H i mi dazo[ 4, 5-c] quinoline-2-met haBXAMPLE 8 0.0106 nol, Exanple 21) was
di ssolved in ethanol (30 nL) and 32% peracetic acid (3.8 niL; 0.0108 nol)
was added. The mi xture was heated at 65[err] C for 4 hr. The solution was
concentrated and the resi due4-Ghiarostttmethpldli(2-nedproyl)sodi um bi car bonat e

solution. The oily produtH-lméaze%5&¢QxﬁdolimDnﬁiuhﬂleeﬁnte The extracts
were dried over magnesi um sul fate and evaporat ed to dr ness. A yield of

2.8 g of N oxide as a yeiMeshylsb{2-metiepdpropyl)-1H-imidazo(4, -c]qmno-
line-2-methyl benzoate SN oxide (9.2 g 0.0236 mol,

Example 18) was added to dichloromethane (200 mL).
Phosphoraus oxychloride (2.6 mL; 0.0283 mol) was added
to the solution. The reaction mixture was stirred at room
temperature for 2¥2 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 sulfate 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.

EXAMPLE 20

4-Amino-o-methyl- 1-(2-methylprop
mi yb)-
1H-imidazo(4, 5-c]quinoline-2-methanol

4-Chloro-a-methyl-1- -(2-methylpropyl)-1H-i -
clquinoline-2-methy! benzoate (3. "} g?}(') )009 nlxrtr:; dg;ﬁslc
19) was added to 15% methanolic ammonia (S0 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 aqueons sodium bicarbonate and dried over



obt ai ned. The internedi ate N oxi de was added to dichlo- ronethane and 1.1
eq of phosphorous oxychloride was added to the vigorously stirred m xture.
The m xture was stirred at roomtenperature overni ght and then

concentr at ed. -24- The residue was
slurried in aqueous sodi um bi carbonat e2nd extracted into et hyI acet ate.
The product was purified by silica gel flash chromatogra 10% et hyl
acetate in dichlo- rmqam;xﬂfm TR OrE A EMTACHA T &Y zed from et hyl
acetate to give a sofnydessio pieldzosiikyrsolid ST olidwas pupifig Wﬁlélcac 64.2; H,
6.3; N, 13.2. Found: geﬂ'l cidma; chidométograpily &8 .yicld two products, th

EXAMPLE 23 foftidt] artl ke AN hi-ﬂylhﬁdmdanmpﬂ'hic

1H i mi dazo[ 4, 5- c] qui g, .36 sﬁlc 1 TLC, ethyl aceuate

&- of5S k36
4-Chloro-[err]-di rret - lp,r 0”3 fd’asohd
[45c]qU|noI|ne2m é%‘ ? 1N irr bonb at
150[err] C. using 15 4‘& t Was urified by
silica gel colum chF@m 3{%1} a r%‘? e as eluent).
The product was thenwasoegy stallhlndz Ufﬁ@ﬂﬁ SE3YE 1ABYHRSOHEXEHR to give a
solid, mp. 214[err] 141°Z-[1e9?q: &nalmalqénnﬁavd:a@,oﬁﬁ S 4N, B884; H 7.4, N

18.8. Found: C, 68. 2Fofthd: 1 268.3y HIBAYN, 18.7. EXAMPLE 24
1- Phenyl mehyl - 1H-i mi dazo[ 4, 5- c] qui nol i ne- 2- et hanol

3- ami no- 4- (benzyl ami no) qui nol i ne (9 5\&'] 0.038 nmol) and glycolic acid
(6.8 g; 0.089 nol) were nixed and theS \REE2d was heated at 150[err] C.
for about 4 hr. The dark m xture vvas then dissolved in dilute hydrochloric

acid with heating. Upon coolarbg ; ﬂj‘ﬁﬁd and was filtered

fromthe m xture. The SO|Id The solution was
then made basic with arrrmnlgl preC| pltate the product. A

second, |ess pure, snail pmﬁ tiveling i(@8/7ag; filtrate by
making it basic with ﬁAﬁ{&Q w Q&ad(mgtrogw ated in ethyl
acetate to give a grg %f/of‘,.-,r The product
was recrystallized f Ztile 213 C.
Anal ysi s: Cal cul at edd hgs. W&tequqa %;?X E%ﬁﬁegf 4: H, 5. 1;
N, 14.4. formed. Themlwag)gr. erto yie

oil which contained two products. The mixture was punﬁed
by silica gel column chromatography to yield 3.2 g of the
intended product. A small amount was recrystallized from
ethyl acetate for analysis and characterization. m.p.
156°—164° C. Analysis: Calculated: C, 72.1; H, 7.5; N, 14.8.
Found: C, 71.9; H, 74; N, 14.6.

EXAMPLE 22

4-Chloro-a,a-dimethyl-1-2-methyipropyi)-
| H-imidazo(4,5-c]quinoline-2-methanol

o.a-Dimethyl-1-(2-methyipropyl)-1 H-imidazo[4,5]
quinoline-2-methanol (3.0 g; 0.0106 mol, Examplc 21) was
dissolved in ethanol (30 mL) and 32% peracetic 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 siurried in aqueous sodium bicarbonate solution. The
oily product was extracted into ethyl acetate, The extracts
were dried over magnesium sulfatc and evaporated to dry-
ness. A yield of 2.8 g of N oxide as a yellow salid was -
obtained. The intermediate N oxide was added to dichlo-
romethane and 1.1 eq of phosphorous oxychloride was
added to the vigorously stirred mixture. The mixture was
stirred at room temperature overnight and then concentrated.



1 Phenyl met hyI 1H-| m dazo[4 5-c] qui nol i ne- 2- et hyl

Acet at e 1- Phenyl met hyl - 1Hi m dazol[ 4, 5- c] qui nol i ne-2-nethanol (7.5 g;
0.026 nmol, Exanple 24) was added to dichlo- ronethane (70 nmL). Acetic
anhydride (5.7 nmL) and pyridine (3.1 nL) were added to the m xture. The

m xture was refluxed for about 6 hr -®&d the solids were then filtered from
-25- the mxture. The filtrate was evaporated and the residue was filtered,
slurried consecut i ViBieycsidusaas sluammt imanhems| sbdmmebicartheaieeasd d was t hen
filtered fromthe radated iatretyl acethe. SThel goduct was( Flifedbyf product. The
solid was recrystalgi lhﬁﬁf&.‘ﬁ&hﬁ@@?ioh @@%e&ﬁ@k@é{ 11?&18518”] C. Analysis:
C 7250 H 5.2, Neod@rifanc) OVl Grookee

EXAMPLE 26 1-P 4 4 ﬁ ‘]E ra_-esngznet hyl

Acetate 5N Oxi de g %ﬁl 13-4 , %%ﬁ I'nol’r ne- 2- met hyl
acetate (6.7 g; O. ol 25) tic acid (4.6 ni;
0.0214 nol) were added to a m xture of et acet ate (125 nL) and et hanol
(250 mL). The nixture was refl uxed EFAME 23 The sol ution was evaporated to
dryness and the residue was slurried with aqueous sodi um bi car bonat e
solution. The solid was #-Atgneed,d-dimetiiel {2 stahdpropgBhed with water, and
dried to yield 7.2 g of cruq.qmm@dgp -c]qUigol RieLEigetttzagluct was recrystal lized
fromethyl acetate. mp. 229[err] 32[err]C Anal ysis: Cal cul ated: C, 69.2;
H 4.9; N, 12.1. FourdChibroafcidimethyd-19(2-tdethyipropyl)- 1 H-imidazo-

EXAMPLE 27 [445-8hquigolinephaieyiiatel (Bxtanigie 28) vag afihaled in

c] qui nol i ne- 2- et haﬁ?bnboﬂnﬂlqwc&i&w& 1444 théthaiivtielafnrforid. qenol i ne- 2- met hyl
acet ate 5N oxi de ( ct ﬁa %ﬁx@.n W?ed in a mxture
of di chl or onet hane g f@rhn %(I %}1 The m xture
was cooled to Oe[rr}- rg? i I% 0 esu chl ori de
(3.4 g; 0.0178 nol) H ﬁlal;’rzﬁﬁirﬁuﬁh y%“ﬁfﬁ gﬁip wise to the
vigorously stirred B-Btd4e-3i"I6 Analysisi cmjat{: at 0-5 C. Wen
t he addition was cohﬁxBeFeunﬁreC,rﬁ&%H&Waﬁa]libmed to st| r at room

t enper at ure overni ght
EXAMPLE 24

1-Phenylmethyl-1H-imidazo{4,5-c]quinoline-2-methanol

3-amino-4-(benzylamino) quinoline (9.5 g 0.033 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. Upon cooling 2 precipitate formed and was filtered
from the mixtore. 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 yield was 82%.
"The product was recrystallized from methanol to give a pure
sample m.p. 211°-213° C. Apalysis: Calculated: C, 74.7; H,
52; N, 14.5. Found: C, 744; H, 5.1; N, 144,

EXAMPLE 25

1-Phenylmethyl-1H-imidazo{4,5-c]quinoline-2-methyl
Acetate

1-Phenylmethyl-1H-imidazof4,5-c]quinoline-2-methanol
(7.5 g; 0.026 mol, Example 24) was added to dichlo-
romethanie (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 di chl oronet hane was then evaporated fromthe m xture and the solid was
filtered fromthe mxture. 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 m xture of nethanol (300 nL) and

di chl oronet hane (100 nlL). The m xture V\?S made basic with 25% net hanol i c
sodi um net hoxi de. After about hr - 26-

th duct b t filt d f
the i xture, ﬁgiﬂed"%ﬁ{?’*‘ﬂﬁ ﬁfﬁa 3%%%5&%&%@%@945#03;% dried to
T

yield 3.1 g (64.6%. At | d"

met hanol / di chl or onr et ] zﬁg? ‘P ?—1 sim C%rf aat ed: C 71.0;
H 5.3, N 18.4. Fou F{/44% \ a“c"fyml

EXAVPLE 28 Om;zteéﬁpelr gret 1P F-’-’lﬁ Cpﬁ@ siseEnia-S; H, 5.2;

1H i ni dazo[ 4, 5- ¢] qui Ml 127.£Fauniing, F&dr&:lﬂbrﬁl.d 6.  4- Ami no- 1- phenyl net hyl -
1H i m dazo[ 4, 5-c] qui nol i ne- 2-nethanol (2.0 g; 0.0066 nol, Exanple 27 was

added in small portions to thionyl C@%R\Wﬁ:r 0 m.) . Aft er stirring at room
tenperature for 30 min the product h rys lized fromsolution. The

m xture was diluted with dry ether . The solid was filtered fromthe

m xture, washed with eththnyémdﬁwh(’s ﬁm[ﬁﬁtcéqilmdﬁm pmethydt was used as
such without further characteri zademe SN Qxidefi cati on.

EXAMPLE 29 2- Mor phoi | norret hyl - 1- pheny!| rret hyl -

1H i m dazo[ 4, 5- ¢] qui nolliFhenylmatiy- | H-imudaroidchelguinoling-2omethyl met hy! -

1H i m dazo[ 4, 5-c] quiasetaten(64 gnf.689 myal; Esiuhplci 25 a@&ﬁaﬁpperaﬁ&c prepared from
2.0 g of the al cohol )aciti@.Guille 0.0204 meslpivetd attied %o 8 mikdur@oflethpe ni xture was
refluxed for 4 hr. Tth@em@(gg_semmpmd Qmango%g%pmqmﬁ@@p@wture and the

solid was filtered fregntlids %@ 1{[ §, & de8€add) aqueous
sodi um bi car bonat e sqg xnﬁl’ﬁt so p&ﬁ& b dq| ed. A crude

yield of 2.0 g of pr %‘?‘B S Ee rude product
was recrystallized f%@ taﬁgﬁé /‘%I%icaﬁ@ aig‘(ierr] C.
Anal ysi s: Cal cul at ed:¥ ° ?%‘gﬁ . H 6.2; N,
18. 6 crude pIo: umgpgg: hzcd from ethyl acetar.e m.p..

229°-232° C. Analysis: Calculated: C, 69.2; H,4.9; N, 12.1.

Found: C, 69.1; H, 4.9; N, 12.0.
EXAMPLE 27

4-Amino-1-phenylmethyl- 1H-imidazo[4,5-
clquinoline-2-methanol

1-Phenylmethyl-1 H-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 (S5 mL). The mixture was cooled to
0°-5° C. A solution of p-toluenesulfony! chloride (3.4 g;
0.0178 mol) in dichloromethane (25 mL) was added drop-
wise to the vigorously stirred mixture while maintaining the
temperature at 0°-5° C. When the addition was complete the
mixmre was allowed 1o 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



4- Am no- N- hydroxyet hyI N-nethyl- 1 -

phenyl met hyl - 1H-i m dazo[ 4, 5, c] qui nol i ne- 2- met hanam ne
Hem hydr at e 2- Chl or onret hyl - 1- phenyl net hyl - 1H i m dazo[ 4, 5- c]

gui nol i n-4-am ne hydrochl ori de (Exanple 28, prepared from 1.4 g of the
al cohol) was added to N-nethyl et hanol a- ree (20 nL). The m xture was

heated in an oil bath, for 3 SBbe soluten, Thesdlid was on was
diluted with water a%‘aﬂéﬁom ol %‘?m& fﬁ%ﬁ&ﬁ?tm wither (7x200 ni).

The re washed

with saturated sodi urﬂﬂéﬁpﬁhmld@%@ﬁ‘?ﬁ F%P{’égﬁ ora1 ryness to

yi el d an orange soli MTM@H@%M ce 2%‘% §n om net hanol /
di chl or onet hane. m p.>3088[@r Abalgds] Ealcplard: Ahal ly&i B $fed: C 68 1:
H 6.5 N 18.9. Founghus C6814; HH5.6.15; 18, 18. 7.

EXAMPLE 31 2- Met hyl thio phenyl et hyl -
1H i m dazol[ 4, 5- c] qui nol i n-4-am ne Wéﬁ'n&%%t hyI - 1 -phenyl net hyl -

1H i m dazo[ 4, 5-c] qui noli n-4- %% h’éd ochI or| anpl e 28, prepared from
2.11 g of the al cohol) was. ad et @F‘ hanet hi ol (1.33 g;
0.028 nol) and sodi um méfhigudaro(¢£- sggﬂomémmlaydr@pw%nm The solid
di ssol ved upon addition and a, cream col or ted during

addi tion. After stirringIgto b@ﬁ?‘!"éﬁ‘pg ""‘ yfo?‘é;gﬁ Borltiﬁﬁjrs the m xture
was diluted with wat érmcthpgol s@+0 8, QGG mctieﬁemmnom wae addsd v e, washed
with water, and dri edmaid portiefs tgithlodybéhl@iée g Ovwab).ohftern stiedag The product was
purified by silica gedorhl:ambeireTof 30ARMYc ( cmhaa;my&mhﬁgdet hyl acetate

el uent) and recryStaHo'ni%lufzbﬁn‘l'H@hﬁﬁﬂPJ ahh d Wi r {75 9' ve a cream
colored solid, mp. 91 L& Fr {%E n?i&&xg ashgg 5.4; N,
16.8. Found: C, 67. 5 4. Th d ? d ch IVPLE 32

2- Met hoxynet hyl - 1- (Edﬁ;%q e e product was used as su

1H i mi dazo[ 4, 5- c] qui {8 hcg Wﬁ@nﬂa‘(%%?mcﬁ‘@byl am no) qui nol i ne

(5.0 g; 0.023 nol) and net hoxyacetic acid (20 nL) were m xed and heated
at about 200[err] C. until all bubbl EX&MBEZOopped. Heating was continued
for 5-10 m n onger and the dark solution was allowed to cool to room
temperature. The 2-Morphoiinomethyl-{-phenyimethyl-
1H-imidazo[4.5-c}quinolin-4-amine

2-Chloromethyi- 1-phenyimethyl- | H-imidazo{4,5-¢]

quinolin-4-amine hydrochioride (Example 28, prepared
from 2.0 g of the alcohol) was added to morpholine (5.0 mL)
and the mixture was refluxcd for 4 hr. The mixture was then
cooled to room temperature and the solid was filtered from
the mixture. The solid was slurded in aqueous sodium
bicarbonate solution, filtered from the mixture, and dricd, A
crude yield of 2.0 g of product as a white solid was obtained.
The crude product was recrystailized from methanol/dichlo-
romethane. m.p. >300° C. 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-
pheaylmethyl-1H-imidazo(4,5 c]quinoline-
2-methanamine Hemihydrate

2-Chloromethyl-1-phenylmethyl-1H-imidazo[4,5-c]
quinolin-4-amine hydrochloride (Example 28, prepared
from 1.4 g of the alcobol) was added to N-methylethanola-
mine (20 mL). The mixture was heated in.an oil bath for 3
hr at about 130° C. The solution was diluted with waterand
the mixture extracted with diethyl ether (7x200 mL). The - .




solution was diluted with water, nmade strongly basic with 50% sodi um

hydr oxi de and extracted with ether. The com bined extracts were dried
over nmagnesi um sul fate and evaporated to dryness to yield 5.2 g of crude
product. The crude product was used as such for further reactions. A snall
sanpl e was recrystallized fromether to yseld nearly color- less crystals,
mp. 96[err]- 99[err] C Anal ysis: Calculated: C 71.4; H 7.1; N, 15.6.
Found: C, 71.1; H, 7. xém:ts

re washed with saqurated 50 quMLE 33
a:\/gteh%%gﬁ;g)r/;te (ndc 50 Bang pomtcdr% ncss% d ¥ (ol i ne 5N

2- Met hoxynet hyl -1-(2-?&4%‘1‘1%“&% Jrogpgt fg‘ﬁ W%(S 0 g;
0.0186 nol, Exanple 3dichigramathanel mep. étgﬁ" 1950&-6& 91 (¢‘H tai ni ng 32%
peracetic acid (4.9 gC, 680205 b)Y, la'ﬁeFemnd.Jt(Eoﬁﬁ Y- N,Dl@d for about 15
m n. The solution was then evaporated. The residue was slurried in aqueous
sodi um bi carbonate and the solid was EXAMPIeE 3firom t he m xture. A second
crop was obtained by all ow ng the fiItrate to stand overni ght at room

tenperature. A com bined vyi e ety nde product was

obt ai ned. A pure sanple was o Y‘_ér from i sopropyl

al cohol. mp. broad; Anal yS|s 7.0; N, 13.8. Found:
C 63.5 H 6.70 N 13.8, methé/l- -pheny}mamyLIH%eh’ﬂa@ 343

2- Met hoxynet hyl - 1 Example 28, prepared
%HNL[nhdazoM 5-c] qui n%@{%- = g{:;x:londe (&dan:ipe ﬂ%‘g‘h _
oxynet hyl - 1- (2- ¢ B ﬁ g u é 5N oxi de
(4.0 g;*0.014 nol, Ex § & SRR (80 nb).
Concentrated amm- ni §h3hgid?.8 Ma;ollgomgthmb E@R}Ié@ﬁq élsﬁ‘ﬂéfe‘&é‘?%l on. The
m xture was cool ed toadﬁmon] afd @ aradnyicglored sdojids precipiateds dariagl uti on of
p- ol uenesul fonyl chl orddion?ARetstirfing drobBl termiparatire foroseserml baurs (15 was
added dropwi se. The t@i&@ﬁﬁﬁ&ﬂ Sl RIAIPRE:. AneolidGrasifitéreg addi tion.

When addition was congp t t t 0 erature for
1 hr. The dichl oronet hatg@ é( Hiﬁéﬁ%xtﬁ d’ zéﬁ%& %Iieﬁ 'N&x%ﬁ@ dried over

magnesi um sul f at e, and > % if a tan
powder. Two recrystal Is}licét fg nal yti -
acetate eluem) and recrys hzed

romethane to give a cream colored sohd, m.p. 217°-—219° .
Analysis: Calculated: C, 68.2; H, 5.4; N, 16.8. Found: C,
67.5; K, 5.3; N, 16.6.

EXAMPLE 12

2-Methoxymethy{-1-{2-methyipropvl)-
| H-imidazo{4.5-c|quinolinc

3-Amino-4-{Z-methylpropylamino)quinoline (3.0 g;
0.023 moli} and methoxyacetic acid (20 mi) were mixed and
heated at about 200° C. until all bubbling had stopped.
Heating was continued for 5-10 min ionger and the dark
solution was allowed to cool o room temperature. The
solution was diluted with water, made strongly basic with
50% sodium hydroxide and extracted with ether. The com-
bined extracts were dried over magnesium suifate and
evaporated to dryness to yield 3.2 g of crude product. The
crude product was ased as such for further rcactions. A small
sample was recrystailized from ether to yield nearly color-
less crystals, m.p. 96°~99° C. Analysis: Calculated: C, 71.4;

H, 7.1; N, 15.6. Found: C, 71.1; H, 7.0; N, 13.6.

EXAMPLE 33

2-Methoxymethyl-1-(2-methyltpropyl)-
1H-imidazo(4,5-c]quinoline SN Oxide Monohydrate



cally pure sanple, mp. 157-1 60[err] C. which analyzes for a quarter nole
of water. Analysis: Calculated: C, 66.5; H 7.2; N 19.4. Found: C, 66.09;

H 6.9; N 19.0. EXAMPLE 35

1- (2- Met hoxyet hyl ) - 2- met hoxynet hyl -

1H i m dazo[ 4, 5-c] qui nol i ne 4- (2- Metjgoxyet hyl am no) - 3- ni t roqui nol i ne
(16.24 g; 0.066 nol) was added to a mxture of ethyl acetate (1500 nlL), 5%

ELS?LSZH‘JZJ?L"Q}W% g-?%g g* ??H‘Fm@%%‘ﬁe " hen the
hydr ogenati on was i f;nﬁ}?do jﬁ lg lete, the
o ds egs!zy aﬁmf&r(&m? ) SpRYining gt é‘i}éé 0

solids were filter &ed. The

resul ting di ani ne 99306 mebi dhe sphsionewas alxed E‘Pﬁeﬂ%‘k} d8i% ¢ acid (70 ni)
at 150[err] C. forThe-®lutinn wasnitidn eveporated]1 Phe siduc orasfsburied 3 hours. The
reaction m xture viasagueouseshdimobieabenate4dd tht)solidewies ﬁmctedlgl y basic with

6N sodi um hydr oxi deoranEe hﬁmm@@h@ctwp whs eblaffed p@RRving) . The et her
extracts were cor’rt{h@%m% d‘Uv1 l'éi% 8Bm équgn{r.o provide 9.9 g
of an oi | which crystalil @% & S were extracted
again with ether ( D%"n‘ v.xtr cts shed with brine
and evapor at ed. T%pﬁ‘“& écm 5’@ %& isﬁcet ate to
provide 1.5 g yell WIWZ&H @% 4: H 6.3 N
15.5; Found: C, 66N613.B; Feund: Gy63 167 EXAMVPLE 36
1-(2- Met hoxyet hyl ) - 2- met hoxynet hyI 1H-| m dazo[ 4, 5- c] qui nol i ne 5N
Xi de - (2- Met hoxyet hyl ) - 2- net EXAMPRE 34 1H- i mi dazo[ 4, 5- c] qui nol i ne

(13.3 g, 0 044 rnol, Exanple 35) was dissolved in warmethyl acetate (150
m.) and 32% per acetlc aci B-MéthoRyritthyha 2 shétidiprapgtied to the solution. The

m xture was heated at reflm.ﬁﬁaaﬁtﬁst@%ﬁnmmgg al lowed to stand at
roomtenperature overnight. The resulting precipitate was col |l ected, rinsed

with ethyl acetate %Mcthm@mmﬂqddt-@dmﬁhﬁpmpﬂ)dﬁblmﬂm[éﬁd 2.6 g of a
sol i d. Th_e et hyl aglqhinbliné SN 6%ide (m@s&e(yap@hﬁﬂegxaﬂﬁle Wewast i ng resi due was
taken up in about 1véd ifdioMiéBmeaRthe T8O 1) oChtcetirhted aRRERNt r at ed anmmoni um
hydroxi de. The resjib] %% § Waggﬂdi ﬁc&@dscl&ddﬁsq%ew th water,
coevaporated w th i) 1&d fels9 Q?rand vzgorously stirred as a

solution of p-toluenesulfony! chioride (2.9 g; 0.015 mol) in

dichloromethane (15 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, dried over maguesium sulfate, and evapo-

rated to dryness 1o yield 1.7 g of a tan powder. Two

recrystallizations from isopropyl alcohol gave an analyti-

cally 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.

EXAMPLE 35

1~(2-Methoxyethy!)-2-methoxymethyl-
1H-imidazo[4,5-c]quinoline

4-(2-Methoxyethylamino)-3-pitroquinoline  (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 the hydrogenation was com-



5.6 g of solid. Atotal crude yield of 8.2 g was obtained and the materi al
was used in subsequent reactions. EXAMPLE 37

1- (2- Met hoxyet hyl ) - 2- met hoxynet hyl -

1H i m dazo[ 4, 5- c] qui nol i n-4-am ne

1- (2- Met hoxyet hyl ) - 2- met hoxynet hyl - 14 i m dazo[ 4, 5- c] qui nol i ne 5N oxi de’
(7.67 g; 0.027 nol, Exanple 36) was-@¥ssolved in nethylene chloride (100
m) and cool ed to @aerfesphds per dsrd ofornskie randacaidtoNiim hydr oxi de (75
m.) was added wit h estparaiedgThm cscivimgi dinmihecianirmedizandanhemed cipitate
fornmed. A sol ution with firetixysseesulcid M mthlaonsored( For58-3diouds 029 mol) in

net hyl ene chl ori de aﬁgqhdﬂ_;)l wgscs{'&vd_g @q fﬁx&‘réﬂ% 1i6QXikide@dast i rring and
cooling. The m xturp% stronk B bdsfe whRrgnebout 30 minutes
after the addition rre ? g 3 %acw.gr ‘\19,\1&5 ni ght The

met hyl ene chl ori de t)‘fﬁ tcﬁ acte

-30- mixture and t ecfmﬁé"xf‘??*fsé’fc‘éﬁcf’m@}ﬂeghgaﬁ%& Wlésmf‘ﬁe vol unme of the
aqueous filtrate we mémmcmwd@@vrdcgt%amm h‘ff’c“Ffb@'éfﬁn%lﬁEpt he resulting
precipitate was coldnesttmting. r Thesamhenis lnyesst eercaxtiadici egainovigh ovi de 5. 1g  of
a solid. The solid eteer (R0 mp). Theveketcts awdrdi domsined, twastedicent r at ed
hydrochloric acid tyygm cf-thta%HQﬁ: J:la&df Mk rRtigud\ass Teegstallized Wi th 6N sodi um

hydr oxi de. The res 6&113&1@5@% Bf&i&@ﬂ }:Sé‘vt dlegl Ataegdisv th water and
Cal cul at et G "Ezc ligge PR L MR LR ey
EXAMPLE 38 é Et hoxyrret hyl - 1-(2- rret hyl propyl ) -

1H i m dazo- 4, 5- c] gui nollne 4-(2 | am no) - 3-ni trogui noline (30.5
g; 0.12 nol) was added to a rrixturgwlkmé/acet ate (800 mL), 5% plati num

on carbon (1.5 g) and magn _J,_L,L %ﬁ\ﬁ' - 1‘( fp'xture was
hydr ogenated on a Purr appgéat \Y ‘é en pressure of 30 psi.
When the hydrogenation was (')‘Fﬂi 4*’1%%‘“&@?‘?“(1 vg'f' grem)ved and the ethyl

acetate was evapor at dgz Qfﬁ dh;l #Eﬂ%llall-?-uﬁl&% .was m xed with

et hoxyacetic acid ( rddN err] C for 2-3
hours. The reactloal )\%&%ss Q’f wat er and

then made basic w t‘I‘F Hﬂ?@cﬁﬂ‘ énLAa‘éﬁaéé PETCEGAEd o) | ected and
dried to provide 8.62§ @)t‘ﬂéﬁ &l@yiy @dd?ﬁr b thet solutien. Skhey@IRNE was confi r med
by nucl ear magnet i cwasbeanxhatreSpefori?ed hops. and then allowed to stand

at room temperature overnight. The resulting precipitate was

collected, rinsed with cthyl acetatc then cocvaporated with

‘toluenc to yield 2.6 g of a solid. The ethyl acetate filtrate was

evaporated. The resulting residue was taken up in about 300

mL of water and made basic with conceatrated ammonium

hydroxide. The resulting precipitate was collected, rinsed

with water, cocvaporated with toluene and dried to provide

5.6 g of solid. A total crude yield of 8.2 g was obtained and

the material was used in subsequent reactions.

EXAMPLE 37

' 1-(Z-Melhoxycthj}l)-z-mcthoxymethyl-
1H-imidazo{4,5-c]quinolin-4-amine

1-(2-Methoxyethyl)-2-methoxymethyl-1H-imidazo{4,5-

c]quinoline 5N oxide (7.67 g; 0.027 mol, Example 36) was
dissolved in methylene chloride (100 mL) and cooled to

°_5° C. Cold concentrated ammonium hydroxide (75 mL)
was added with stirring and continued cooling and a pre-
cipitate formed. A solution of p-toluenesulfony! chlorde
(5.59 g; 0.029 mol) in methylene chloride (20 mL) was
slowly added with continued stirring and cooling. The
mixture was maintained at §°-5° C. for about 30 minutes
after the addition and then stired at room temperature
overnight. The methylene chloride was evaporated from the




The liltrate was extracted with ether (4x 150 nmlL). The ether extracts were
conbi ned then evaporated to provide 11.2 g of a green solid. The solids
wer e conbi ned and used i n subsequent reactions.

EXAMPLE 39 2-Ethoxynethy|-1-(2-nethy|ropyl)-

1H-i m dazo[ 4, 5-c] qui noline 5N Oxide _3g=Ethoxynethyl - - (2-net hyl propyl ) -
1Him dazo[4,5-c] quinoline (17.4 g; 0.061 nol, Exanple 38) was di ssol ved
in warm ethyl acetakfixfulbQndiithe 36l 328 flesred drom the imixfura. Bhe ni) was
slowy added to the %hlﬁé @F‘the%ﬁeéﬁsxﬁl%& Was reduetd wxdet 4 streata 3 hours and

th led t . d, d
Wth & srell anount & [’ﬁéﬁ“ i ‘E‘It&?ﬂf“giﬁ* Wwﬁfﬂ,&?@“ﬁ 3 of whi te
e

solid. The struct uré‘ . 58
spectroscopy. This rrﬁ? §3 dPet | guﬁ%@h ﬁg
-31- bydr oc Iommmmendi tered. The filtratg. \!_fi“h ?ﬂSA -

1- (2- net hyl propyl ) - with 6N so&%hydr@aﬂu['ﬂb@mﬁ]%ﬂﬂ&éﬁ% ai¥he

2- Et hoxynet hy- 1- ( 2- mebliydted, ainsed withHwiatsr dmz afrikdStocproyiderroloressN oxi de (6. 0
g; 0.02 nol, Exanpl e p3gdleyas ps qgge.qudc mﬁmydﬁyleﬂeulatddoﬁ @2.9;150 nL) and
cooled to O[err] 5[ergq]6%NC@ggep- feH- o DAl gnhndried.de (60 nl) was

cooled to O[err]-5[err and "t 0 the suspension. A solution of
p-tol uenesul fonyl chloride (4.2 g; Ogm@gﬁ):;g n net hyl - ene chloride (20
m.) was slowy added to the m xture with stirrlng The m xture was al | owed

to stir at room tenperature QEhbkghethylhg20medhylprogylp-hl oride was

evaporated and the resulting pr BT&&E 4/ dlpeted and rinsed with
water to give 63 g of crude mtgﬁa The cr}de material was triturated

with ether. The solid 4a@-Metlytsbpgamits)shdivoguinalines(30dng; Brl2ed to give an
anal ytically pure sangphBwa¥ddded % Biikdurd 87 @y heetate (800 md)a§%zed for hal f

g7m(;l eHof7vvgterN ﬁgawmmgﬁl&%&tadsg?mﬁqn eg;unzsﬂﬁaxy(lqg)z Found: C

4- (3- Met hoxypr opyl ani Boj T8XEFS P84 divdEngehaed on a e zmpaatus a an -
inittal fydrogen gressure of 30 psi. When the hydrogenation

was camplete, the solids were removed and the cthyl acetate
was cvaporated. The resulting intermediate diamine was
mixed with cthoxyacetic acid (30.5 mL) and heated with
stirming at 130° C. tor 2-3 hours. The reaction mixture was
cooled, poured inte 400 mbL of water and then made basic
with 6N sodium nydroxice. A green solid was collected and
dried to provide 8.8 g of the desircd product. The structure
was confirmed by nuclcar magnetic cesonance spectroscopy.
The liltrate was extracted with ether (4x130 mL). The cther
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-methylpropyi)-
| H-imidazo(4,5-c}quinoline SN Oxide

2-Ethoxymethyl-1-(2-methylpropyl)- LH-imidazo{4,5-c]

quinoline (17.4 g; 2.061 mol, Example 38) was dissolved in
warm cthyl acetate (150 mL) and 32% peracetic acid (14.5
mL) was slowly added to the solution. The mixture was
refluxed for 2-3 hours and then cooled to room temperarure,
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 confirmed by nuclear maguetic resonance
spectroscopy. This material was used in subsequent reac-
tions.



4- Fwdroxy 3- n|trqu|noI|ne (19 0 g, 0.10 nol) was sus- pended in nethyl ene
chloride (250 nL). Thionyl chloride (8.0 nL, 0.11 nol) was conbined with
di ret hyl formam de (8.5 nL, 0.11 nol) and slowy added to the suspension.
The resulting m xture was stirred and heated at reflux for about 2 hours.
3- Met hoxypropyl am ne (10.25 g, 0.115 mggl) was conbined with triethylam ne
(15 m., 0.20 nol) and slowy added to the m xture with stirring. A vigorous
heat of reaction was observed. Th ' s evaporated and the residue
was suspended in water. The suspeﬁgmagg“ggi di- fied with concentrated
hydrochloric acid. A dark solid was collected. The Iltrate was nmadc basic
with concentrated ammoni um2atoxymetdyl-TH2-mathylppinyd-e was col |l ected, rinsed
with water, and dried to prif-isiiagof4,5Chuiolirséiaminsol i d, m p.
93[err] - 95[err] C. The _dark solid was suspended in 2 Ilters of water,
acidified with concerEhosymetyrlo@metiylprapyl) 1 Hrismidezoldid-al st eam bath for
2-3 hours and then duihelimeefiNwnide (6.0i g Ol02t moL,hExampler 39)e wass nade basic
wi th concentrat ed asmp&udumm)mﬁtﬁwbﬁ@chlﬁhﬂemwlﬂ} atd copledqol | ected, rinsed
with water, and drigs tamoa&érﬁﬂm%&mﬁ &@'xid%‘”(ﬁ()&ﬁi.)%asmp 93-95[ err]
C Anal ysis: Cal cul aé&?edﬁoﬁ% 8 akd ?gh nsxgﬂ.“ﬂ%luﬁonw 6; H, 57; N,
Bt i oride (42°g;

%6E'(t)hoxymet hyl - 1- (%f enesu.fonl xﬁ 0.022 mol) in methyl- EXAMPLE 42
1H i mi dazol 4, 5- c] qu‘l" ‘%@ HBY Itgﬁﬁlﬁgﬁ‘né“%?’t"r’oqw nol i ne
(14.6 g; 0.056 nol .StER J*. TG gs @éléammpﬁipéﬁn@hyl acetate
(1300 ni), 5% pl atl’h‘(ﬁm a‘&cmhxlgn@c@pndamsmgm@rmmate (5.0 g).

The mi xture was hydresgleng pestipitateawr collevrmioaml rinsedt with watdrttoal hydr ogen
pressure of 30 psi.giWgefi3t feothyaideosntinaDMTHE ScriGdRhakdal wWie sol i ds were
renoved and the et hbﬂm:%&‘atﬂkﬁ SOR?, ENARSR LAY coﬁ@&e&eﬁh%&xm”termd' ate

di am ne was m xed &&;&1 Y@ ‘f@#}\ﬁ: gﬁ:lagal at 120[err] C
for about 8 hours. Ni%@ Eﬁ X1, Ur e s C [go O ‘enper at ur e,
poured into water, e a X@ *E d dgg ‘hen extracted
with ether (5x100 i Calepiaieds e ed with

magnesi um sul f at e, QnHe?éipé? a8ed. The residue vvas pur| fied by silica gel
chromat ography (20% nmet hanol in ethyl acetate as eluent) to give 13.3 g of

a green oil. This material was usegXAMPLEsS&Quent reactions.
EXAMPLE 43

4-(3-Methoxypropylamine)-3-nitroguinoline

4-Hydroxy-3-nitroquinoline (19.0 g, 0.10 mol) was sus-
pended in methylene chloride (250 mL). Thionyl chioride
(8.0 mL, 0.11 mol} was combined with dimethylformamide
(8.5 mL, 0.11 mot) and slowly added to the suspension. The
resulting mixture was stirred and heated at reflux for about
2 hours. 3-Methoxypropylamine (10.25 g, 0.115 mol) was
combined with triethylamine (15 mL., 0.20 mol) and slowly
added to the mixture with stirring. A vigorous heat of
reaction was observed. The mixmure was evaporated and the
residue was suspended in watcr. The suspension was acidi-
fied with concentrated hydrochloric acid. A dark solid was

collected. Thre .iltratc was madc basic with concemrated
ammanium hydroxide. The precipitate was collected, rinsed
with water, and dried w0 provide 8.4 g of a vellow solid, m.p.
93°-93¢ C. Tt dark solid was suspended in 2 titers of water,
actdified with concentrated hiydrochloric acid, heated on a
steam bath for 2-3 hours and then filtered while still hot, The
filtrate was made basic with concentrated ammonium
nydroxide. The precipitate was collected, rinsed with water,
and dried to provide 9.2 g of a vcilow solid, m.p. 93°-95°

- C. Apaiysis: Calculated: C, 39.8; H, 5.8; N, 16.1; Found: C,
39.6; |, 3.7; N, 16.0.



2- Et hoxynet hyl - 1 -(3-nmet hoxypropyl- 1H i m dazo[ 4, 5-c] quinoline 5N Oxide
2- Et hoxynet hyl - 1-(3-nmet hoxypropyl)-1H i m dazo[ 4,5- c]quinoline (133 g;
0.044 rnol, Exanple 42) was dissolved in ethyl acetate (150 nL) and 32%
peracetic acid (12 nL) was slowy added to the solution. The reaction

m xture was heated at reflux for 3-4 hours ten cooled to roomtenpera-
ture. The m xture was evaporated. The -3&3si due was diluted with water (300
nL), made basic w th concentrat ed=X#MPLE42m hydroxi de, then extracted with
ether (7x100 nmi). The ether extracts were conbined, dried with magnesium
sul fate and evapor at ed toz.@g KoKy ey SITE- methoR ‘f)- a yellow oil. The

aqueous base | ayer was then rﬂ%g&ﬂg& uﬁfo acet ate (6x100 nlL). The
ethyl acetate extracts were co I ne Jﬁ wth brine, dried over

magnesi um sul f at e add3 emam@xvm@pﬂdnﬁm)m@mgqam@{mel l@@4/sokj d. The solid was
coevaporated with ¢ ossiens. EQ:::H;SIQVquw&% 28ic8 Bfa iXele BPedyystal line solid.

The structure was n g,l t e C pectroscopy. The
mat eri al was used;[fg&géu se p‘i“ti)< § ﬂ{ H@ﬁgﬁ éa?bd’nhilz?:;zna%f EXAMPLE
44 2- El K .

1H i ni dazo[ 4, 5- c] T 3ppa awp,a}ganxmua& d.é)gcn prisurc of 30 psi, 33_

2- Et hoxynet hyl - 1- hdw!mgﬁpgaan was compilgies [the solidy g¢rdol i n- 4- ani ne 5N

oxide (3.5 g; O. Olrzmmbd afick thepdthy 148 tateaw asie waporavestl The residual/| ene chl ori de
(25 nL) and cool ednterm@fiiate diamire wipmbdaxdtiwiak edioryavec aeld ig@ir oxi de (35 nl)
was cool ed to Of ergl)2h€hedteCat ‘It@“caﬁﬁ%ohpshbﬁrss‘?h&éa@ﬁen The resul ting
m xture was stirr egidndle Bleﬁglo%%frﬁ rﬁ,\ﬁl urdd @jt -t ol uenesul f onyl

chloride (2.33 g; gsx Gﬁs'sﬁf A& was sl owy
5 C f
Lrti i
4

addcd with stirrin

addi - tional 30 m r@?ﬁﬁ WE‘AT

met hyl ene chlorid %Pﬁi”é@s 8 fVEP “8?‘8}“? ate was

col l ected, rinsed W&WWMSF é}ém%ﬁmﬁ’fﬂ 04 mehanglitn et hyl acctate
and then from di chethyloagetasnas chicghvie give 138t @bof iargreanoil.dlhisn p.

123. 5[ err] - 125[ er ripnfteridh day ssext inGalbseguehptoadtiods. 64.95: H, 7.05: N, 17.8:

Found: C, 65,0; H 7.0; N, 17.7. EXAMPLE 45
EXAMPLE 43
2-Ethoxymethyl-1-(3-methoxypropyl- 1 H-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% peracetic acid (12 mL)
was slowly added to the solution. The reaction mixture was
heated at reflux for 34 hours then cooled to room tempera-
ture. The mixture was evaporated. The residue was diluted
with water {300 mL), made basic with concentrated ammo-
nium hydroxide, then extracted with ether (7x100 mL). The
ether extracts were combined, dried with magnesium sulfate
and evaporated to provide a small amount of a yellow oil.
The aqueous base layer was then extracted with ethy! acetate
(6x100 mL). The ethyl acetate extracts were combined,
washed with brine, dried over magnesium sulfate and evapo-
rated to provide a yellow solid. The solid was coevaporated
with toluene to provide 3.56 g of 2 yellow crystailine solid.
The structure was confirmed by nuclear magnetic resonance
spectroscopy. The material was used in subsequent reac-
tioms.

EXAMPLE 44

2-Ethoxymethyl-1-(3-methoxypropyl)-
1H-imidazo[4,5-c]quinolin-4-amine



-(2-Methyl propyl)-[err]-phenyl -
1H i m dazol[ 4, 5- c] qui nol i ne- 2- net hanol 3- Am no-4- (2-nethyl propyl am no)
quinoline (43.5 g; 0.20 nol) and formc acid (300 nm.) were conbi ned and
heated on a steam bath for several_jhours. The reaction m xture was
concentrated under vacuum diluted M th water, basified with anmoni um
hydr oxi de then extracted twce with ether. The ether extracts were treated
wi th activated charcoa en co 1ggfo atotgb Elo 1200m_ The
vol ume was reduced to ARymeyl-dod >-melbaxynrpp é ?ﬁ"g e 31.1 g of a
light green crystall |°r1%m§BlI“F RN 11 mol.EXRBRIE 4, 5- ¢
Jquinoline. 1-(2- M3)Masgdissplye mmethplcmmm@(aﬁqm)mﬁm@e (4 g 0.017
nmol ) was di ssol ved i not@-52IG; dCarfoenantetdSAmmbnivinh dydmaideeBStml) 78 C. A 7.75
L portion of n-butylwad tdaledntg D°SH* i@ Heyadtded tb&ﬁe%dﬁﬁi@ndfméw se to the
cool ed solu- tion. Atreg@uﬂgﬁgj(ﬁ& %%nﬁ‘éﬁ the ﬁfllutqggﬁﬁlh 2.7 nm; 0.027

mol ) was added and tgxeow {ﬁ Qttbl%!& Hgﬁ:ﬁ%ﬁe W‘t‘ ="giﬁ q}]sl ightly. The
e

reacti on was quenche & " The et her
was separated, dri edé}}é\fﬁa# nfjﬁhﬁg TS UK under vacuum
The resulting residu S m‘%@%&f"’&ﬂ‘-‘l@g Bl *é%poﬁ%{t%%ﬁﬂhy using 5%
met hanol in met hyl endi9®Ri &) imfaules andahen aernom temporaunovemightyel | ow sol i d.
This material was recdfsmethylcnedhioride wes bydpenecd. (Therdsidtidpeamae to provide

a white crystal - |ineisiale das roflec:d®0imes lwiltboher tenGeeristallived S:
Cal culated: C, 76.1; ﬂf‘st forfctt Iaéé’tm?. anEQF&gFroﬁide‘ﬁm%etﬁincﬁyﬁveN 12.7.

T 5°.178°
- 2- et hyl
Acetat e q :[erri’ phehsrg‘gazo %&ﬁ‘f‘z cktfgﬁino[m ’

i ne-2- net hanol (3 g; Exanpl e 45) was dissolved in nethyl ene
chloride (50 nmL) then conbl ned W th %i C an_h%dri de (1.3 nL; 13.5 mmol)
and triethylamne (1.6 nL; 11.8 nol) d at roomtenperature
overnight. The reaction mxture was diluted with nethylene chloride, washed
sequentially with water and sat lniZt\Methyipmopyh-gimgnyl-bonat e sol ution, dried
over magnesi um sul fate and dbhumuiam[sla:-eld;umuﬂme Mmethanel The resul ting
resi due was purified bé silica & flash chromat ography é 50% et hyl acetate
in meth- ylene chlori dé-A@Rg-fredgymesylpronylaming) vinisalingof435 grhe structure
was confirmed by nucl®® mni}gnadufonwsmér(oéo 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 extracted twice

with ether. The ether extracts were trcated 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 grcen crystalline solid 1-(2-

methylpropy!)-1H-imidazo{4,5-c]jquinoline.

1-(2-Methylpropyl)- [ H-imidazo(4,5-c]quinoline (4 g;

0.017 mol) was dissolved in tetrahydrofuran (50 mL) thea

cooled to —78° C. A 7.75 mL portion of n-butyl lithium

(2.5M in hexanes) was added dropwise to the cooled solu-

tion. At 15 minutes post addition, benzaldehyde (2.7 mL;

0.027 mol) was added and the rcaction mixture was allowed

to warm slightly. The reaction was quenched with water then

diluted with ethyl cther, The ether was separated, dried with

magaesium sulfate then concentrated under vacuum. The

nasulnng residue was purified by silica gel chromatography

usxng 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.

-34-
- (2- Met hyl propyl ) [er; %mé?/
JPr b



spect r oscopy. EXAMPLE 47

2-([err]-Acet oxybenzyl)-1-(2-net hyl propyl) -

1H i m dazo[ 4, 5- c] qui nol i ne 5N Oxi de 1- (2- Met hyl propyl)-[err]-phenyl -

1H i m dazo[ 4, 5-c]quino- line-2-nethyl aggetate (3 g; 8 mmol, Exanple 46) was
di ssolved in ethyl acetate (50 nL) then conmbined with peracetic acid (2.2
g; 8.8 mml) and heated at reflux for about an hour. The reaction m xture
was all owed to cool and then was stEXAPRE 4@om tenperature for severa
days. The resulting precipitate. was collected rinsed with ethyl acetate

and dried to provide 2.6 g of I re was confirnmed by
nucl ear magneti c resonan ﬁ-(??‘RJIé Iﬁ;ﬁgﬁﬁ& Acetate EXAMPLE 48

4- Am no- 1- (2- et hyl propyl
1H i m dazo[ 4, 5- c] qui ”qL@QﬂeﬁyﬂﬁbBﬂw henyl—lH-umda;o 45—c]

2- (a-acet oxybenzyl )‘h?ne( [ ifpol i ne SN oxi de
(2.6 g; 6.7 mmol, ')/ n |de(40rrL)
conbi ned with benzoy &%ﬁ e( Y ;5 at reflux for
about one hour. The ‘én“éﬁ}" ene chl ori de,

washed with water, oﬂrr o), and ﬁﬁgﬁ@ﬂ@%ﬁl@mpf:%ﬁﬁmém €rated under
vacuum The resi due reagtionapintung was rditutedhovith coetbiyienel chloridea catal ytic
amount of 25% sodi urwashed sequiatially méthheatet andasuthiraedtsodiunt bicat | ux

-35- for several hdonate sbheidgredeled QveprRahEsiumatifRd ablicefcday silica gel
chronat ogr aphy usi ngretedfad®@tvaaieh. The &y {3@;%%&@""% dﬁﬁ&b

recrystallized from }'éelﬁ n‘%% %&9[ f‘materl al was
co-evaporated tw ce Vi ut 0.5 g of a
solid "mp. 125 err P § %‘ X‘%%b P@i\l%l éﬁ“gﬁ% B H 6.4 N,
16.2; Found: C, 71.9% %’%‘éc%a&e@%%ﬁﬂ%fefw

EXAMPLE 49 SFQT‘@FPW Met hoxybenzyl ) - 1- ( 2- et hyl pr opyl ) -

1H i m dazo[ 4, 5- c] qui nol i ne 1

-(2-Methyl propyl )-[err]- phenyl 1H | BESYIBLE 47 ¢] qui no- |i ne-2-met hanol (5.0

g; 15 mmol, Exanple 45) was dis
2—(0:-Acetoxybenzy1)—1-(2 methylpropyl)-

1H-imidazo{4,5-c]quinoline SN Oxide

1-(2-Methylpropyl)-a-phenyl- 1 H-imidazof4,5-c]quino-

line-2-methyl acetate (3 g; 8 mmol, Example 46) was
dissalved 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 10 cooland .
then was stirred at room temperature for several days. The
resulting precipitate was collected, rinsed with ethyl acetate
and drzcd to provide 2.6 ¢ of 1 solid. The structure was
confirmed by auclear :nagnc:ic feSOnance Spectroscapy.
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EXAMPLE 48

4-Aming- 1-(2-methylpropyi)-o-phenyl-
| H-imicazoi4,5-c]quinoline-2-methanol

2-(a-acetoxybenzyl)-1-(2-methylpropyl)-1 H-imidazo{4,
S-clquinoline SN oxide (2.6 g; 6.7 mmol, Example 47) was
dissolved in methylene chioride (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 with water, dried over magne-
sium 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 raflux



solved in N, N-di nethyl formam de (25 nlL) then added to a cool ed
(O[err]-5[err] C.) suspension of sodiumhydride (0.5 g; 16.6 nmol) in
N, N- di met hyl f ormam de (100 nmiL). The reaction m xture was stirred at room
tenperature for about one hour then conmbined with nethyl iodide (1.4 ni;
22.6 mmol ). Stirring was continued +8%i| the reaction was conplete as

I ndi cated by thin | ayer chromatography. The reaction m x- ture was dil uted
with ether then quenghecvéial HoWa!lFe reddtiongiriiiict Way phriféihysaliw at ed, washed
twice with water, drigf Bv&hat e QSELé?t clhBRS Y ok under
vacuum The residue \ﬁf | gﬁ c -] ‘Eﬁ{n rh%c&m-ﬁ’%ﬂag / ane to
provide 4.5 g of a sol'ld. %‘hf% ST II’rTE% NUCl ear nagnetic
resonance spect oscopyccrystallized matenial was co-évapo L@gw\)&fﬁ Wiy metd-

2-([err]-Met hoxybenz%ﬂq&gﬂﬁétiﬁ P’fﬂ*’g}ﬁ/ﬂ out 0.5 g of a solid, m.p.

1H-i ni dazo[ 4, 5- ¢] qui ! ﬂ.mﬁr@sz culated: C, 72.8; H, 6.4; N, 16.2;

2- ([ err] - Met hoxybenzyFguad: C2708t Bl 1506;d6y15.6. Mhaks spedaam[m/z=84E] qui nol i ne
(4.5 g; 13 mmol, Exanple 49) was dissolved in ethyl acetate (70 ni),
conbined with peracetic acid (3.4 Q;MB ), .and heated at reflux for
several hours. The reaction m xture 4% with et hyl acetate, washed
with water, dried over magnesi um sul fate and concentrated under vacuum The

resi due was purified by sildgangahe _0g9. Ho% net hanol in
met hyl ene chloride as el uents@t Oppel o jég‘zﬁé‘n%ﬁngfdlﬁv\)ﬁi ch solidified on
standi ng. The structure was confiTtine y* fiucl*ear nmagneti c resonance
spect roscopy. 1-(2-Methylpropyl)-a-phenyl-1H-in88azo[4,5-c]quino-

charF (SO0

EXAMPLE 51 o .
1H- i ni dazo[ 4, 5- c] qui %"(’ '?;H.@ @?ﬁ’fgl’ lgggb' a@sy!)
T

1- (2- net hl ypropyl ) - az g&%‘!cl:j T He b uﬁ?&fggﬁg; 10. 8 mol .
Exanpl e 50) was di ssof? L 'ggfgﬁl‘%ﬂ? f'ﬂ‘mpgf 1 ¥l xed with
anmoni um hydr oxi de (28" l.nnﬁ‘ < %’W%‘dﬁg@ Y rqa%mbat h while a
sol ution of p-tol uencDINME WIS Wérﬁd@@iﬁ?? fog 33%9“@ Ufet hyl ene
chloride (20 mL) was thenedmbited withomethyl indidei{le4 wak; 22.6awmelio warmto
room Stirring was continued until the reaction was complete as

indicated by thin layer chromatography. The reaction mix-

ture was diluted with ether then quenched with water. The

ether layer was separated, washed twice with water, dried

over magnesium sulfate then evaporated under vacuum, The

residue was triturated with methylene chloride/hexane to

provide 4.5 g of 2 solid. The structure was confirmed by

nuclear magnetic resonance Spectroscopy.
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EXAMPLE 50

2—(0&-Mcmoxybcnzyl)~1-(2-mcthyipropyl)-
1H-imidazo[4,5-c]quinoline SN oxide

2-(c-Methoxybenzy])-1-(2-methylpropyl)- IH-im@dazo[d-,
5-c)quinoline (4.5 g; 13 mmol, Example 49) was dxs§olvcd
in ethyl acetate (70 mL), combined with peracetic acid (3.4
g; 14 mmol) and heated at reflux for several hours. T}xe
reaction mixture was diluted with cthy! acetate, washed with
water, dded over magnesium sulfate and concentrated under
vacuum. The residne was purified by silica gel chromatog-
raphy (1-5% methanol in methylene chloride as eluent) to
give 3.9 g of an oil which solidified on sgandmg. The
structure was confirmed by nuclear magnetic resonance
Spectrascopy.



tenperature and then was stirred for several hours. The organi c phase was
separated, washed with water, dried over nmagnesi um sul fate and concentrated
under vacuum The residue was recrystallized fromethyl acetate/hexane to
provide 2.5 g of a solid, mp. 183[err]-184[err] C Analysis: Calcul ated:
C 73.3; H 6.7, N 15.5; Found: C 73..3-H 6.7, N 15.3.
EXAMPLE 52 [err]-(4-Chl orophenyl)- 1-(2-nethylpropyl)-
1H i m dazol 4, 5- c] qui nol i ne- 2- net hanol Usi ng the met hod of Exanple 45,
1- (2-nmet hyl propyl)- 1Him dazo[4,5-cJquinoline (2.5 g) was reacted with
4-chl o- robenzal dehyde to provide 3.1 of a yellow solid. The stucture was
confirmed by nucl ear magnetic resondataMIfdrfloscopy.
EXAMPLE 53 [err]-(4-Chl orophenyl)-1-(2-methyl propyl) -
1H i m dazo[ 4, 5- c] qui nol i ne; 2-ngt hyl Acetate, . i ng t net hod of Exanpl e
46, [err]- E 4- chl ]o?ophenyl - i;%ﬂ}%g%xyncnzy -““F*’W%&Y{&OPQ?' w
(2- met hyl propyl ) - 1H i ni dazo[ 4H5irdgwderslquinelineramissl (2.6 g, 7.1 mol ,
Exanpl e 52) was reacted with acetic hydride.to j de .t he desired
product as a thick oi If‘(%@‘?@f’fﬁ?ﬁﬁ?’@: 3 &Xiﬁfpi‘ﬁ&?@imﬁﬂﬂz‘& nmagnet i c
resonance spect roscoﬁ Jquinoline SN oxide (3.9 z; 1 0.8 mmol, Example 5Q)3avas
EXAMPLE 54 2dispelved i\cmtthWyde chibddo b6t myil)) thir (Exodwis propyl ) -
1H-i nmi dazol 4, 5- c] qui agkrditukMyddée (20 mL) Ushahithie was dootedin Exanpl e 47,
[err]-(4-chlorophenyby ids bath while a solution of p-toluenesuifonyl chloride
(2 ety propv ) 514 (I Cp2bl ¢ an ik P AR

e Ceiic

A L 20 e (2.9 g, 7.1
(T;Hjé E);agﬁl gi |53) Waad@@g’. q‘hxza teaction mixturd was gﬁgu'}notogrreg&' de the SN
' several hours. The

4- Ani no- [ err] - 4- chl oFRREARS 284 (BeRaYas, SiFesh §or) .

1H i mi dazo[ 4, 5- c] qui AEIRPRsHMAsSApATated, washed with water, dried over
magnesium sulfate and concentrated under vacuum. The
residue 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, 13.5; Found: C, 73.1; H, 6.7;
N, 153.

EXAMPLE 52

a-(4-Chloropheny!)- 1-(2-methylpropyl)-
L H-imidazo{4,5-c|quinoline-2-methanol

Using the method of Example 45, 1-(2-methylpropyl)-
1H-imidazo{4,5-c]quinoline (2.5 g) was rcacted with 4-chlo-
robenzaldehyde to provide 3.1 g of a yellow solid. The
structure was confirmed by nuclear magnetic resonance

Spectroscopy.
EXAMPLE 33

a-(4-Chlorophenyl)-1-(2-methylpropyl)-
1H-imidazo[4,5-c]Jquinoline-Z-methyl Acetate

Using the method of Example 46, a-(4-chlorophenyl-1-
(2-methylpropy!)-1 H-imidazo[4,5-c]quinoline-2-methanol
(2.6 g, 7.1 mmol, Example 52) was reacted with acetic
anhydride to provide the desired product as a thick oil. The
structure was confirmed by nuclear magnetic resonance
Spectroscopy. '



Usi ng the nmet hod of Exanple 48, 2-([err]-acetoxy-4-chlo-
robenzyl)-1-(2-net hyl propyl )-1H i m dazo[ 4, 5- c] qui nol i ne 5N oxi de (3.3 g,
7.8 mmol , Exanple 54) was reacted with benzoyl isocyanate and hydrol yzed
to provide 0.8 g of the desired product as solid, mp. 140-145[err] C.

Analysis: Cal- culated: C, 66.2; H™356; N 14.7; Found: C, 65.6; H 5.5;
N, 14. 4. EXAMPLE 56 [err]-Butyl -
1- (2- et hyl propyl)-1Hi m dazo[ 4, 5- c] qui nol i ne- 2- et hanol

Using the method of Exanple 45, 1-(EXARMptlpsery!)-
1H i m dazo[ 4, 5-c]quinoline (20 g; 89 mml) was reactcd w th val eral dehyde

to provide 11.6 g of t _(Z desired product as a solid.
EXAMPLE 57 2-tieAretony hehlopshenzit) 12 0mednyt W%IX) -
1H- i i dazo[ 4, 5- ¢] qui nol i ne 1HYstidaza{#H8-QgEiasRke t@ﬁﬁ anpl e 46,
[err]-butyl-1-(2- methyl.pr | )-1Hi m dazo[ 4, 5- c] qui'nol i ne- 2- et hanol (11.6
g; 37 mmol, Exanple a s‘i& @E@PQQf\Emm&,im-(&aMﬂtﬁgym_q_provi de the
desired product. ~rmethy PTOPYI)~IH-xmidazo[4,5.c}quin01§§._-_2_met )
EXAMVPLE 58 geetate (&R bemhol, Examphe 78 R 8&1‘&?%&35“
1H-i mi dazo[ 4, 5- c] quipecddetic abid O prafide this! :§i #&qerla %md of Exanpl e
41, 2-(1-acetoxy- pentyl)- 1-(2-nethyl propyl)- r?i‘dazo[4, 5-c] qui nol i ne
(11.5 g; 32 mml, Exanple 57) was oxidized with peracetic acid to provide
t he desired 5N oxi de. EXAMPLE $S5XAMPLE 59
2-fl-Acetoxypentyl)- 1 -(2-nethylpropyl)-
1H i m dazol[ 4, 5- c] qui nol l(- c.4: am ne Usi ng the general nethod of Exanple 51,
2-(1-acetoxy- pentyl)-I- ?&‘meﬂiﬂewhynymmzmmpwyg;c] qui nol i ne 5N
oxide (12 g; 32 mol, ExanbHeM8gszoihs-clquinelék-Digidhdnasy! chl ori de and
ammoni um hydr oxi de tOUE{ gv&lde t.he, desired EXAMPLE 60
0f e method of Example 48, 2-(a-acetoxy-4-chlo-

robenzyl)-l-(Z—mcthylpropyl)-1H—imidazo[4,5-c] uinolin

SN oxidg (3.3 g 7.8 mmaol, Example 54) was regcteg wiih

ben.zoyl 15ocyanate and hydrolyzed to provide 0.8 g of the

desired product as solid, m.p. 140°~145° C, Analysis; Cal-

culated: 2; ; ; :
14.4.c C 66.2; H,5.6; N, 14.7; Found: C, 65.6;H, 5.5; N,

£

EXAMPLE 56

o-Butyi-1 ~(2-mcethyipropyl)- | H-imidazo(4,5-
c]quinolinc~2—mcthanol

Using the method of Examgle 45
SIn . ple 43, 1-(2-methylpropyl)-
IH—zmxdazo{4,5-c]quxnoiinc (20 2; 89 mmol) w:spma!::}t'gd

with valeral - !
as 2 solid. dehyde to provide 11,6 g of the desired product

EXAMPLE 57

2-(1 -Acethypcntyl)- 1-(2-methylpropyl)-
1H-1m1dazo[4,5-c]quinoline

Using the general method of E '

4 al 1 xample 46, o-butyl-1-(2-
ululatléylgprggyl)-1HI-mEzfazom,S-c]quimﬁin:g’-methar}:f)ll @
-0 & 5/ mmol, Example 56) was i i

anhydride to provide the desimd)produé:acmd i acetic



4- Ami no-[err]-butyl-1-(2-nmethyl propyl) -

1H i m dazol[ 4, 5- c] qui nol i ne- 2- net hanol Her ni hydr at e
Several drops of 25% sodi um et hoxi de in nmethanol were added to a sol ution
of 2-(1-acetoxypentyl)-1-(2-neth-

yl propyl )-1Hi m dao[ 4, 5-c] qui nol i n-4-amgre (12 g; 32 mmol, Exanple 59) in
nmet hanol and the resulting m xture was heated at reflux for about one
hour. The reaction was concentrat eEXAMPLES$uumto provide a solid. A
portion of this solid was taken up in a |arge volunme of nethylene
chloride, washed with watep. 11;1&‘& ﬁ\éﬁ{ylmm;yymmg yflate and reduced to a

vol unme of about 50 nL. The Oeidecol | ected and dried
to provide 2.6 g of a vvhlt cry Ilnéaglgping@Sﬁ 208[err] 211[err] C

Anal ysis: Cal cu- | at egsip th@gexﬁrd"ine&o& of'Exai@la 47FM11-@C81@Y-67 8 H 7.7
N, 16.6. E;(;};]PE z.meth timidazo(4,5-c]quifiolide

- Met hocypentyl)-1 -
1H i m dazo[ 4, 5-c] qui g’g é am@ @A%% &dl%f'dw(sh ct?m:lo 1 mol) was
added to a suspensi Bﬁdd?mp‘ﬁ ‘P"éﬁ’F ®4- (2-nmet hyl propyl )-1Him -

dazo[ 4, 5- c] qui nol i ne- 2- met hanol gi 2 rrrml Exampl e 60) and the
resulting mxture was stirred for a

- 39- Met hyl iodide (0.82 ni; 13.8 rrm)l) vvas added to the m xture and
stirring was continued overzlﬂghceto@pemymye(ﬁ-méthy)m;w@*aphy i ndi cat ed t hat

the reaction was inconpl ete q¢I-5Rid qlqﬁghﬁm-aﬁmm was added fol | owed
two hours later by nethyl |od| de 1 rrL) he reaction was stirred for

several additional hOUUsmghhagqmbhmmdd ofExample Had-dracetoZY-wi t h et hyl
acetate. The organic Eﬁgyﬁt}.@ eﬂmygmﬂmd{M—t]t}uMW SNiri ed over
magnesi um sul fate an e IrAfneN c\z;a):wm:mtqdrwnhmﬁn oil. The
oil was purified by xfdl @ﬁﬁﬁ Bﬁ:ﬁﬁ?’e dembiehdesized i n et hyl ene
chl oride as el uent) Mgwgaelﬁ% ?‘a solid R\p 125[err]-128[err] C.

Anal ysi s: Cal cul at ed *70.55; H, 8.3; %N, 16.5; Found: C, 70.2; H, 8.3;

N, 16.0. 2-[1
-(1- Morphol i no)pentyl]-1[err]-2-net htmﬂ‘ﬁ)eo _[

4-Amino-c-butyl-1-(2-methylpropyl)-
1H-imidazo{4,5-c]quinoline-2-methanal
Hemihydrate

Several drops of 25% sodium methoxide in methanol
were added to a solution of 2-(1-acetoxypentyl)-1-(2-meth-
ylpropyl)-lH-nmdazo[4 5-c]quinolin-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
chloride, washed with water, dried over magnesium sulfate
and reduced to a2 volume of about S0 mi. The resulting
precipitate was collected and dried to provide 2.6 g of a
white crystalline solid, m.p. 208°-211° C. Analysis: Calcu-
lated: C, 68.0; H, 8.1; N, 16.7; Found: C, 67.8: H, 7.7, N,
16.6.

EXAMPLE 61

2-(1-Methoxypentyl)-1-(2-methylpropyl)-
1H-imidazo(4,5-c]quinolin-4-amine

Sodium hydride (0.32 g; 10.1 mmol) was added to a2 -
suspension of 4-amino-«-butyl-1-(2-methylpropyl)-1H-imi-
dazo[4,5-c]quinoline-2-methanol (3 g; 9.2 mmol, Example
60) and the resulting mixture was stirred for about 2 hours,



1H i m dazo[ 4, 5-c] qui nol i n- 4- am ne Thi onyl chloride (1 nm; 13.8 nmol) was
added to a chilled (O[err]-5[err] C) suspension of 4-amno-[err]-butyl-
1-(2-me- thylpropyl)- 1Him dazo[4, 5-c]quinoline-2-methanol (3 g; 9.2 mml,
Exanpl e 60) in methyl ene chloride (3035;71_ The resulting m xture was
stirred for several hours. Mrpholine™(8 nm; 90 mmvl) was added and the
reaction mxture was heated at reflux until thin |ayer chromatography

i ndi cat ed t hat the reaction was conplete. The reaction m xture was dil uted

wi t h additi onal Qé&ﬁ{pc mcordge henﬁa\/vat er. 3{1{% amm nj un?&hydr oxi de were
ated, ” h

added. The organic 3 ) ri ed over

er_wa

magnesi um sul fat e a atigpr&dwuﬁdé’im‘(} % G}’ﬁm*ﬂ% 8 la¥’E was purifi ed
by sequential sili c &hrgap a‘%ﬁ“ hgr’ HShyaLSe Teaction YYasseedmpieteas t he el uent
in the first col umm sasdciunydydrsich@3S g) wasredded ipllewed ¢wb doude as t he el uent
in the second col umbattp>ygimoeshvdbeditic 11 riof Thdecaddsn mad sprretidet as a solid
mp. 95[err]-100[ er rspvdealai@itiond) ShotES ShE@Tquanddeidr ohi@f wateroing of water.

Anal ysis: Cal cul at egfpyfeqd \@ﬁh@" @5&” u%rv:]:r?m faycF W8 depdraed8- 72 H 8.1, N
1{:‘

17. 4. "
[err]-Methyl - 1- (2- ne"{*’r?g?%wég‘% Srz%‘ goegium sulfalc and con-

c] qui nol i ne- 2- et harfGR&ated ds "f“l"r%1 e‘ﬂe?rg dﬁe‘i‘h@& oFiCERL se 4

1- (2- met hyl - propyl| puzifed Aydsuiet ECQSC‘HPG@F%ané ('2‘@ glctmgolnmm) was react ed
wi th acet al dehyde t angthylenelehlonide desluent) ior odyiste. O.Frposarsabdur e was
confirnmed by nucl earmpaplidt-i28°r@ s\madysie Cafpaddted <. 30K S; H, 8.5; %

- 40- N, 16.5; Féus@MELEOO4 H, 8.3; N, 1602 (1- Met hoxyet hyl ) -1
- (2- et hyl propyl ) - IH i m dazo[4 -c] qui nol i ne Usi ng t he

general nethod of Exanpl e 49, [err] W
(2- et hyl propyl ) - 1H i m dazo[ 4, 5-c] qUi e-Z- net hanol (3 g; 11 mol,

Exanpl e 63) was reacte t thyl, iodide to_provide 4 g of the deS| red
product The structure V\I&gtfﬁﬁﬁe {anweﬂdgrba? %Bﬂgfq%’ Dr esonance
spect r oscopy. 1H-imidazo{@dxnjqumalin -daammc

f;;\,(%)f(!\’ﬁghoxyet hyl)-1 26ny tcrt]xYorPcﬂ:anlnzL; 13.8 mmol) was argdcgztg[f S-clquinoline

chilled (0°-5° C.) suspension of 4-amino-c-butyl-1-(2-me-
thylpropyl)-1H-imidazo{4,5-c]quinoline-2-methanol (3 g;
9.2 mmol, Example 60) in methylenc chloride (30 mL). The
resulting mixture was stirred for several hours. Marpholine
{8 mL; 90 mmol) was added and the rcaction mixture was
heated at reflux uatil thin layer chromatography indicated
that the rcaction was complete. The reaction mixture was
diluted with additional methyicnc chloride, then water and
ammonium hydroxide were added. The organic layer was
separated, washed with water, dried over magnesium 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% methanol in meth-
ylene chioride 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: C, 68.7; H, 8.1;
N, 174,

EXAMPLE 63

a-Methyl-1-(2-methylpropyl)-1H-imidazof4,5-
clquinoline-2-methanol

Using the general method of Example 45, 1-(2-methyl-
propyl)-1H-imidazof4,5-c]quinoline (20 g; 89 mmol) was
reacted with acetaldehyde to provide the desired product.
The structure was confirmed by nuclear maguetic resonance

Spectroscopy.



e
e
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Usi ng the general nethod of Exanple 50, 2-(1-Methoxy-

ethyl)-1-(2-nethyl propyl)- 1Him dazo[4,5-c]quinoline (2.4 g; 8.5 mol
Exanpl e 64) was oxi di zed usinge peracetic acid to provide the desired 5N
oxi de. EXAMPLE 66 '

2( 1- Met hoxyet hyl ) - 1- ( 2- net hyl pr opyl ) - ~40-

1H i m dazol[ 4, 5- c] qui nol i n-4-am ne Usi ng the general nethod of Exanple
51, 2- (1-net hoxy- ethyl)-1-(2-meth ) i m dazo[ 4, 5-c] qui noline SN
oxide (2.4 g; 8 mml. Exanple 65)%’%%d to provide 1 g of the
desired product as a crystalline solid, mp. 185[err]-189[err] C which
anal yzes for one fourth of-(krMathexysthyial 42-methylpsopyd« Cal cul ated: C, 67. 4;
H 7.5; N 18.5; Found: C, 671HB-intida7d{45-dJquitblirie

EXAMPLE 67 [err]-Methyl-1-(2-net h¥l ropyl)- 1Him dazo[ 4, 5-

c] qui nol i ne- 2- et hyl UA@Et@Pegwe@kmﬂjh%aaégﬁ\@é A9eeimmethPrlExanpl e 46,
[err]-nmethyl-1- (2{Zeestbyipropylit JH-imiqazefddaelguinoline2-geibaatli ne- 2- net hanol
(5.8 g, 0.02 nol, EXgpl mmis)Exansple 63} wasirasctetl withemethybiodider i de to provi de
the desired productto provide 2.4 g of the desired prodi¢aNFheEstG:ture was

2- (1- Acet oxyet hyl ) cohftroidd By medlear] magreyic)resonance spectroscopy.

1H i m dazo[ 4, 5- c] qui nol i ne 5N Oxi de -41-
Using the general method of ExanplgxARipret kk- met hyl - 1- (2- met hyl propy) -
1H i m dazo[ 4, 5-c] - qui nol i ne-2-nmet hyl acetate, (6.3 g 0.02 nol. Exanple 67)

was oxi di zed with peracetj id to proyide t desired 5N oxide as a

solid. The structure was 2’2}%&?‘%@9’ Iklég'é%‘? ﬁ&gﬁ’é’bi’c resonance

spect r oscopy. 1H-imidazo(4, oting N Oxide

4- Ami no-[err]-nmet hyl +l. - (2-net hvl pr 3

1H i mi dazo[ 4, 5, ] qui . ‘f&é‘-"ﬁf’ %‘g‘i“?‘% Example 50, 2-(1-Methoxy-
eHAMGRYIR igazal4ey-cloninoling (2ioxy -

|
Hydrate  Using th(—?ﬁg' Y@f% r B Ce
et hyl ) - 1- ( 2- net hyl (& wasnxidigedesingiperagiic acid

py ol HERampined]
to 1 -ovi le i desired SN oxide,

EXAMPLE 66

20 -\/{elﬁoxycthyl)— {~(2-methyipropyi)-
I H-imidazo{4.5-c]quinolin-4-amine

Using the general method of Example 51, 2-(1-methoxy-
et@yi)-l-(&mcthy Ipropyi)- | H-imidazo{d,5-c]quinoline 5N
oxide (2.4 g; 8 mmol. Example 65) was aminated to provide
} 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-Methyi-1-(2-methylpropy!)-1H-imidazo[4,5-
c]quinoline-2-methyl Acetate

Using the general method of Example 46, o-methyl-1-
(2-methylpropyl)- 1H-imidazo[4,5-c]-quinoline-2-methanol
(5.8 g, 0.02 mol, Example 16) was reacted with acetic
anhydride to provide the desired product

EXAMPLE 68

2-(1-ﬁ.qctoxyethyl)-l°-2-methylpmpyl)~
1H-imidazof4,5-c]quinoline SN Oxide



oxide (4.1 g 2.5 mml, Exanple 68) was am nated to provide the desired
product as a solid, mp. 152[err]-155err] C which anal yzes as contai ning
one fourth of a nole of water. Analysis: Calculated % C 65.3; % H, 6.8, %
N, 16.9; Found: % C, 65.5; % H, 6.8;--N, 16.09.

EXAMPLE 70 2- (2- Met hoxyet hyl ) - 1- (2- et hyl pr opyl ) -
1H i m da[ 4, 5-c] qui nol i ne Usi ng the general nethod of EFE_ | e 45,
2-met hyl - 1- (2- met hy| Psing yhe ganeralrmerhed[of Exanpla qu‘ﬁ@y r(g 8.4 mmol,) was

reacted with 2chl orQﬁmyflbmgyl)hm-mtdmo[4,ﬂ-cY-Qumblmd:G'm¢FBY to provide the
desired product. Thwh&umyrgeomsn@pnﬁxaﬁd 4% wascoxidizedrgfet i ¢ resonance

specroscopy. vxqe dBNondeasasolxd The

2- (2- Vet hoxyet hy1 ) - B "%P Bl by, mclar magneic resonance

1H i mi dazo[ 4, 5-c] qu YJS he eneral nethod of Exanple
47, 2-(2-methoxy- eBPRATPSIORYs. net hyI propyl )- 1H-| m dazo[ 4, 5- ¢] qui nol i ne(1
g, 3.5 mol, Exanple 70) was oxidized with peracetic acid to provide 0.75 g
of the desired 5N oxide as a yel | ovegQlir glge structure was confirned by
nucl ear magneti c resonance spectroscopy

»-

-42- - Met hoxyet hyl ) -

1-(2- et hyl propyl ) - d f:lgmzégéé (Z 3‘;:1' in g 4-am ne Usi ng
the general nethod of Exéﬁdl“@ &0 éc(] %Y

-(2-net hyl propyl)- 1H i m dazo[ 4, 5c] qu AM¥e 5N oxi de (0 75 g Exanpl e 71)

Found EXAMPLE 73
1-[ 1- (2- Met hyl propy)- Examplc 68) was aminated to

§e51 Li a
clgui nol 0. 2-y1] g;smﬁm aﬁfewﬁmi? ey Wi
Analysis: Calculated % C 65.3; % H, 6.8; % N, 16.9; Found:

% C, 655 % H, 638, % N, 16.9.

was am nated to provi ?z rai tg zg% |d m0 _
168[err!%) -Cl7(6)£3e2r](y é%rj’% ﬁipﬁ%% Qazo 6‘5{] oﬁne 7,4 A)N, 18. 8;

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]quinoline (2 g 8.4 mmol,)
was reacted with 2chloroethyl 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-methylpropyD)-
1H-imidazo{4,5-c]quinoline SN Oxide

Using the general method of Example 47, 2-(2-methoxy-
ethyl)-1-(2-methylpropyl)- 1H-imidazo[4, 5-c]qumolme (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.



line (1 g, 4.2 mmol) was dissolved in anhydrous tetrahy- drofuran (20 niL)
then cooled to -78[err] C. A portion of lithiumdiisopropyl amde (2.8 ni,
4.2 mmol) was added dropwi se to the cooled solution. At 10 m nutes post
addi tion, N-neth- oxy-N nethylacetam de (0.45 g, 4.4 mol ), prepared
according to the nethod of T. A Oster™®id T. M Harri s, Tetrahedron
Letters, 24, 1851 (1983) was added. After 15 m nutes the reaction was
guenched with water and the resulting precipitate was coll ected and dried
to provide the desired product as &XSWPLE The structure was confirned by
nucl ear magneti c resonance spectroscopy. EXAMPLE 74

[err]-Nethyl - 1- (2-net hyl propyidabidvk@Hozel tefiytoropyl)-

i nol i ne- 2- et hanol 1 e ra g
C][ (jw( g?l\/:e?ﬁyl prGOpf/‘In;)- IH i m égz‘g[‘ﬁ‘}’@é‘]‘-q[ﬁi%‘Bf‘?iﬂi‘é’_%‘ﬁ‘]“’ propan-2-one (8 g, 28.4

|, EXx | 73 1 i L A . ,b hvdri d
?Tlr_o64 g,azg'g mrz)l ;"g;%gffg? ‘grﬁ%@%fk}?@lotxﬁoﬂgihiﬁﬁ?&bw or ohydri de

.and act,l . Xt . Wassgtirred at room
tenperature for aboUt: l& I [g%??é? ?ﬁg‘ggﬂ?‘lgﬁi&#&gi\ﬁg%%%ded and
stirring was contin®8ge &er SniEFATPIaNALEY: BrR¥Re 42 8s0l vents were
renoved under vacuuPd therissiredsprgdectass s9dd: mea- J68U-178Y fe dahEt hyl ene

chl ori de and wat er . sith€alvelntegdt 6n€., 6810 He7ldafeN. u8S; Foprd:bed, dried over

magnesi um sul f at e t BeAldodk eht7-AtRANUMRISr vacuumto give the desired
product. The structure was confirmed by nucl ear nmagnetic resonance

spect r oscopy. XAMPLE 73 -43-
EXAMPLE 75 2- (2- Met hoxyg:-F opyl )LLTL ’"—3( 2- et hyl propyl ) -

1H i m dazo[ 4, 5- c] gui nol i ne, . e
_Met hyl - 1- ( 2- met hyl pr opiTd-Meshylpropyds i H-imidaza(d3 . | ne- 2- et hanol
ey et B g 10 1 2 et banol

(6.5 g, 23 mml, Exanple 74) JdSHHpPLL
m.) then cooled to O g~ 1 ' ry ’ 1), 80%
di )spersi on in mner I[E" %?%"'%&%Mﬁqtl?ﬁ@%&g@ﬂ s xtLre was
stirred at 0 C. fglncglgo’i%t 3 36 wggfii‘ﬁ% Ve Ut ARANSOP BTATEY ol ) was
added and the resul 3% (20 mile tpncoolsd tpar 83 dpemon cflithiym apout™ 1 hour
and then al | owed t oditaepropyl amde (1.8 mples 62 mmaol) Pras addeddopmase was quenched
with water and thentalieuwoolbdwolition. &t by mimutes pdseadditien.d¥-gmeth< | ayer was
separated, washed oxgMenfdthyladiamidet IQQ,\A@EPF,r-_,q.‘dr hﬁﬁbmveprepwesi um sul fate
then  concentrat ed détiaingVRCHE ThethO@ of S W LOREr ARETINE MASIsPUT | -

Tetrahedron Letters, 24, 1851 (1983) was added. After 15

minutes the rcaction 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 magnetic resonance spectroscopy.
EXAMPLE 74

o-Methyl-1-(2-methylpropyl)- 1H-imidazo{4.5-
clquinoline-2-ethanol

1-{1-(2-Methylpropy!)-1H-imidazo{4,5c]quinolin-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 about 2 hours. Methanol (zbout 20
miL) was added and stirring was coatinued over night. Water
was added then the solvents were removed under vacuum,
The residue was partitioned between methylene chlotide and
water. The methylene chloride layer was separated, dried
over magnesium sulfate then concentrated under vacuum to
give the desired product. The structure was confirmed by
nuclear maguetic resonance spectroscopy.



fied by silica gel chromatography using 2-5% nethanol in met hyl ene
chloride to give about 3 g of the desired product. The structure was
confirmed by nucl ear magnetic resonance spectroscopy.

EXAMPLE 76 2-(2-thhoxyproQ%E%- 1- (2- et hyl propyl ) -

1H i m dazo[ 4, 5-c] qui nol i ne 5N Oxi de ing the general nethod of Exanple
47, 2-(2-nmethox- ypropyl)- 1-(2-nethyl propyl)- 1Him dazo[ 4, 5c]qui noine (3
g, 10 mmol, Exanple 75) was oxi di zZEXAMPhEpPES acetic acid to provide 2.1 ¢
of the desired 5N oxide as a solid, ﬁlp 125[err]-130[err] C. The

structure was confirned bchvzé dthv nce spect roscopy.
EXAMPLE 77 2-(2- ttﬁi( ﬁgﬁg@? ropyl)-
era

1H i m dazo[ 4, 5- c] qui nol i n- 4- ari ne nmet hod of Exanple 51,

2-(2- met hox- | ey ‘ | Le
OXI(dem(az SX 6y2r0py )che(tl?inIE(thkmw }DI aiﬁ&g[.é}qéﬁns.] qui nol i ne

A Sk 3 g of the
desired product g‘g‘lkﬁeﬁ'ﬁ%ﬁ 136 ormam gr% &r j f?\ﬁgg%védls Cal cul at ed:
0 -0 0
.A)4AC,- 69.2; %H 7. Sodlﬂl)lmhg lel 80 o N, 17.8.
1- ( 2- met hyl pr opyl) OIEwasrﬁdé@é@qdzﬂhsmsulung xmxmrcwas st@qcémtﬁoﬂ ne- 2 et hyl
Acetate  Using thdogaheutal hesrMdthyl islider(R2 mb, 3pemrmobnwaby| -

(2- et hyl propyl ) - 1Hadded ded rthe 4estttingomixvadel wees-stisred Ae0raC. foPabbug, 33 mol ,
Exanpl e 74) was reaChest aditherpglRiwéd RRuEH ¢l fodnPrapigeyitde, The desired
product . The structﬂeﬁﬁl&@w@ﬁéﬁdﬁ ¥ ﬁ§ vzga 0 athed tponance

spectroscopy.
2- (2- Acet oxypropyl) ethyll E;‘ separated, washed

BoF o0
1H i mi dazo[ 4, 5- c] QUKo N‘Mﬁ%‘p&“ Pﬁﬁ?ﬁ@cﬁgﬁe‘?‘éﬂa‘mod of Exanple
47, [err]-nethyl - 1°°(’3§°1?F3t b NgquRm. e Kiug WASiNB i ne- 2- et hy|
fied by silica gel chromatography using 5% methano! in

methylene chioride to give about 3 g of the desired product.
The structure was confirmed by nuclear magnetic resonance
Spectroscopy.

o~

U‘r

EXAMPLE 76

-(7_\Acthoxynmw1) 1-(2-methyipropyl)-
H-mudachJ 5-clguinotine 5N Oxide

Using the general method of Example 47, 2-(2-methox-
ypropyl) {-(2-methylpropyi ,-qunudazo[d.Jc]quxnohne (3
8. 10 mmol, Example 75) was oxidized with peracetic acid
1o pravide 2.1 g of the desired SN oxide as a solid, m.p.

125°~130° C. The structure was
confirmed .
netic resonance spectroscopy. by nuclear mag

EXAMPLE 77

2—(2—Methoxypropyl)-1-(2 meth
eth -methylpropyl)-
1H-imidazof4,5-c}quinolin-4-amine

Using the general method of Exam |
ple 51, 2-(2-methox-
érglropyl)-I (2-methylprapyl)-1 H-urndazo[4,5-c}qumohne
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, 6
9.2: % H, 7.
N, 17.9; Found: % C, 69.1: % H, 7.8; %\T178H' "



acetate (10.7 g, 33 mmol, Exanple 78) was oxidized with peracetic acid to
provi de the desired 5N oxide. The structure was confirmed by nucl ear
magneti c resonance spectroscopy. EXAMPLE 80

4- Am no- a- net hyl - 1-(2-met hyl propyl)- 1H i m dazo[ 4, 5- c]qui noline-2-ethyl
Acet at e Usi ng the general nethod#f Exanple 51, 2-(2-acetox-
ypropyl)-1-(2-methyl propyl)- 1Him dazo[4, 5-c]quinoline 5N oxide (10.5 g,
30 mmol, Exanple 79) was aminated to provide the desired product. The
structure was confirmed by nucl t4igC resonance spectroscopy.
EXAMPLE 81 4- Am no-[e?ﬁi(mm?tfqgl'{g 1- (2- et hyl propyl ) -

1H i m dazol[ 4, 5- c] qui nol i ne- 2- et hanol Usi ng the general nethod of Exanple
60, 4-amino-[err]- neuthmyLQQ(Zm&myﬂppprgb)yll’g-mwpfﬁ azo[ 4, 5- ¢] qui nol i ne- 2-
et hyl acetate (10.2 g, nMglhuinbliggRicthy Bcewrss hydr ol yzed to provide 2 g
of the desired product as a SO|Id mp. 196[err]-197. %g' r] C Anal ysi s:

Cal cul ated: % C, 6&Jsing the-geritral: metiwg mfsEmmg -3 %H 7.5 %
N, 18.9. 2-mcthy1pmp 1)-1H—mudazo[4,5-e]q\5nohne-2-cthan0

EXAMPLE 82 HRAIX V47 - Wi Fodcredowith aacetio) -

3-ni troquinol i “e ﬂmﬁéaésxfeat 88ucef Texanetuee #&s  7- chl or o- 4-
hydr oxy- 3-ni t roqw EQFd d using thionyl
chlioride. After t% orb&na | on S corrﬁmeﬁitﬁgwqs S i r?g?pcygt ed by thin | ayer

chr omat ogr aphy, the reactlon m X ew\gg% ﬂ| owed to cool to room
tenperature. Triethy- |amne (28 | ) and 2-am no- 2- met hyl - 2- pro-
panol (10.3 g, 96 mmol) were added and the reaction m xture was heated at

reflux for about 1 hour 2-Fhkca@epkdgih- (X it%% ooled in an ice bath and
the resulting precipi- t?H‘ﬁnYiﬁfzoz@Bl &hﬁ& to provide the desired
product as a solid. The structu con |rrre y nucl ear magnetic

resonance spectrosddging the general method of Example &0¢AVRiethy3d-
(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 SN oxide. The structure
was confirmed by nuclear magnetic resonance spectrascopy.

EXAMPLE 80

4-Amino-a-methyl-1-(2-methylpropyl)- | H-imidazo{4,3-
clquinoline-2-ethyl Acetate

Using the general method of Example 51, 2-(2-acetox-
ypropyl)-1-(2-methylpropyl)-1 H-imidazo{4,5-c]quinoline
5N oxide (10.5 g, 30 mmol, Example 79) was aminated to
provide the desired product. The stucture was confirmed by
nuclear magnetic resonance Spectroscopy.

EXAMPLE 81

4-Amino-¢-methyl-1-(2-methylpropyl)-
1H-imidazo{4,5-c]quinoline-2-ethanol

Using the general methad of Example 60, 4-amino-at-
methyl-1-(2-methylpropyl)- 1 H-imidazo{4,5-cjquinoline-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: Calculated: % C, 68.4; % H, 7.4;
% N, 18.8; Found: % C, 68.6; % H, 7.5; % N, 18.9.



7-Chl oro-[err]-dinmet hyl - 2- et hoxynet hyl -

1H i m dazol[ 4, 5- c] qui nol i ne- 1- et hanol Usi ng the general nethod of Exanple
42, 7-chloro-4-(2- hydroxy-2-nmnethyl propyl am no)-3nitroquinoline (18.5 g, 63
mmol , Exanpl e 82) was reduced and the resulting diamne reacted with
ethoxyacetlc acid to provide the desirgg.product as a thick, green oi
EXAMPLE 84 7- Chl or o- 2- ethoxynethyl- 1- (2- hydr oxy- 2-

met hyl propyl ) - 1H i m dazo[ 4, 5- c] qui nol i ne 5N i de
Usi ng the general nethod of Exanple 47, 7-chloro-[err]-

di et hyl - 2- et hoxynet hyl - 1H i m dazo[EX oMPL@ 8ol i ne-1- ethanol (20.9 g, 63
nmmol , Exanple 83 ) was oxidized with peracetic acid to provide 14.8 g of

the desired oxide as a solid. - 46-
EXAMPLE 85 3-Zaiore4-{Z dlytoxg- -afcty igiogeiamiha)2-
et hoxynet hyl - 1H i m dazo[ 4, 5- c] qui ng)J-il,(p&m}mﬁ; dsanol Usi ng the general

nmet hod of Exarrpl e 51, 7-chloro-2-
et hoxynet hyl - 1- ( 2- hy dising -(Re gehdrgl pristiod of Hrampielaido T-ehibrocd-qui nol i ne 5N
oxide (14.8 g, 42 nnszdmxﬁaaﬂﬁb@nmn@@% ammhﬁﬂ)tmwﬁ&cﬁ 6 g of the

desired product as -8k Y, al cul ated: % C,
58.5, %H 6.1; %’\E:ni%d;é{ @ s }og°f °Q° 6. 0.

EXAMPLE 86 RePfT, S

1H i ni dazo[ 4, 5- c] quifd? asl ‘H%EHEH ol QLY B g %‘F%‘t hod of Exanple
24, 3-am no- 4- (2- hipguBk ) Eel) | g Zr@)"qmﬂdﬂ?‘m 1950'9 0.19 nol)

was reacted with gl gansli Oeﬁcbd mpnol) | were35ddedy and thhereagtitinr ed product as
a tan solid. The stmixtie wasshsated s sefloe dodybouy ¢ e, Tregreattion r esonance
spectroscopy. mixture was cooied in A@bath #vd the resulting precipi-
1- (2- Hydr oxy- 2- met hykP4aRp¥blected and dried to provide the desired product

as a solid. The structure was confirmed by nuclear magnetic

TESOnance Spectroscopy.

EXAMPLE §3

7-Chloro-ct,a-dimethyl-2-ethoxymethyl-
1H-imidazo(4,5-c]quinaline-1-ethanol

Using the general method of Example 42, 7-chioro4-(2-
hydroxy-2-methylpropylamino)-3nitroquinoline (18.5 g, 63
mmol, Example 82) was reduced and the resulting diamine
reacted with ethoxyacetic acid to provide the desired product
as a thick, green oil.

EXAMPLE 84

7-Chloro-2-ethoxymethyl-1-(2-hydroxy-2-
methylpropyl)-1H-imidazo[4,5-c]quinoline SN
' Oxide
Using the general method of Example 47, 7-chloro-o,ot-

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.



1H i m dazo[ 4, 5-c] qui nol i ne-2-nmet hyl Acetate Usi ng the general nethod of
Exanple 2, [err]-dinethyl-

2- hydr oxynet hyl - 1H i m dazo( 4, 5- c] qui nol i ne-1-et hanol (35.0 g, 0.13 nol,
Exanpl e 86) was reacted with acetyl chloride to provide 32.3 g of a tan
solid. Nucl ear magnetic resonance spectrgscopy showed that the tan solid
contai ned the desired product plus about#010 percent of the diester. The
mat erial was used wi thout, addit i onal purification.

EXAMPLE 88 2- Acet oxynet hyl - g-,%ﬁ)‘y - met hyl propyl ) -

1H i m dazo[ 4, 5-c] qui nol i ne 5N O(l de Ing the general nethod of Exanple
47, 1-(2-hydroxy- 2-nethyl propyl)- 1H i m dazo[ 4, 5-c] qui noli ne-2-net hyl

acetate (31 g. Exanple 87) V‘@-SAfﬁiﬂod‘lléﬁfbrméa-cﬁﬁfcﬁ&?-tzi—c acid to provide 19.6
g of crude 5N oxi de. . o

EXAMPLE 89 4- Efhozymety}-3 Brimidazal4 é—ﬂﬂﬂﬁ\? ’B‘F‘&'@ﬁ’é‘z’l

1H i m dazo[ 4, 5-c] qui n tRe nﬂﬂ%@ . n of the crude
5N oxi de prepared in hﬁ ﬁéﬁﬂ BP ﬂ Q %I oride (1200
nL). Phosphorous oxy erpﬁ‘ga on with
vigorous stirring ov ut 1.5 hours,

ﬁy--( ?gﬁ
the reaction mxturew\%&émﬁqtﬁ ey ﬁug/@ #”39 ‘F?Fl L2 The net hyl ene
chloride liltrate wasolishmup.238°w40A Go MQ%YI%FG@IS; 7 65 3%8: €12 nL) and
stirred at room t enpH; &tlyr%e N, d6. lalFound:2% Go38.4; %Qﬂltﬁ.ﬂaﬂeu Ho@di um
bi carbonate solution (250 nL) was added with stirring to the reaction
m xture. The |ayers were sepa- rated. The aqueous | ayer was extracted with
met hyl ene chloride. The net hyl ene cHXAMBPLE 8fers were conbi ned, dried over
magnesi um sul fate and concentrated under vacuumto provide 10.2 g the
desired product as a tan solid. The structure was confirnmed by nucl ear
magneti c resonance spect r oscopya-Dimethyl-2-hydroxymethyl- EXAMPLE 90

4- Ari no- [ err] - di met hyl - 2- hy dipio@aEé[w) 5-dJduiriblieiezoéthanol
5-c] qui nol i ne- 1- et hanol Usi ng the general nethod of Exanple 9,

4-chl oro-1-(2- hydr oxUsingnkd pedepal apgthpd of Bxampla 24 #aming4x{2-nol i ne- 2-
nethyl acetate (8.3 Hydrddy/Imkthypropyibsidt)auindEn@ @l l19 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 spectroscopy.

%'—‘ux

EXAMPLE 87

1-(2-Hydroxy-2-methylpropyl)-
| H-imidazo{4.5-c]quinolinc-2-methyl Acstate

Using the general method-of Exampie 2, o,o-cimethyl-
2-hydroxymethyl- 1 H-imidazo{4.5-cquinoline-{-ethanol
(35.0 g, 0.13 mol, Exampic $6) was rcacted with acetyl
chloride to provide 32.3 g of a an solid. Nuclear magnetic
resonance spectroscopy showed that the tan solid contained
the desired product plus about 10 percent of the diester. The
material was used without, additional purification.

EXAMPLE 88

2-Acctoxymethyl-1-(2-hydroxy-2-methylpropyl)-
1H-imidazo[4,5-c]quinoline SN Oxide

Using the gencral method of Example 47, 1-(2-hydroxy-
2-methylipropyi)- 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.



to provide 2.3 g of the desired product as a solid, mp. 264[err]-271[err]
C. Analysis: Calculated: %C, 62.9; %H 6.3; % N, 19.6; Found: % C, 62.9;
%H 6.3; %N, 19.3. EXAMPLE 91

2- Et hoxynet hyl - 1- phenyl net hyl - 1H i m dazo[ 4, 5- c] qui nol i ne
3- Ami no- 4- ( phenyl et hyI am no) qui noI I ne T‘Q'g mmol ) was conbined with

et hoxyacetic acid (4.5 ni, mml) eat géi at 120[err] C. for about 3
hours. The reaction m xture oomtenperature, diluted with
wat er and then nmade basic W|th ammnl um hydr oxi de. The resulting pre-
cipitate was col | ected td-Ghlovd-de{2ehydiroxye?-mdthylgeopyt)ed product as a solid.

The structure was confirmmg@umdm@hieqmmmnce spectroscopy.
- 48- EXAMPLE 92

2- Et hoxymet hyl - 1- pheAyl@tghportion of the cradé SN il greparefigimi nol i ne 5N Oxi de
Usi ng the general Ewngh 88 wasasuspendéd, in2methylenenthloride (1200

et hyl - 1- pheny| met hiif 31 Phasphetod dcgcllofilie\8 Sahi ) vz adledito e mmol , Exanpl e
91) was oxidi zed V\/kﬁgﬂe&qé@%l ﬁg@fdug gdgf ggouglse desired 5N

oxi de as a SO|Id

2- Et hoxynechyl - uqu 9 h&a - am ne Usi ng
the general net hod P ﬁ’f}%@v% &gg_g‘ thyI

1H-i m dazo[ 4, 5- c] ql} i%as combpéd (dthy phosp orogs I e 92) was
ami nated to provi dB4. andgstireyd gt EoER M peratee Jok: abou 7(9 1,

204[ err]-205[ err] Satureted sodism biedrbonase selution (2507mLY wasaddeds ; % N, 16.9;

Found: % C, 72.1; WithHtining to thedeadtionomixture. The layers were sepa~ EXAMPLE 94
[err]-Di nethyl - 2- mpitexYh@taqiéous layer was extracted with methylene
1Him dazo[ 4, 5-c] qﬁmﬂﬁhé.’zhé“nﬁétﬂ?léﬁé chlcride layers were combined,

3- Ami no- 4- (2- hydr ojya ad "ERY gu doﬁ% 3@ mol ) was
conbined with nmeth g@' a ed at about
170[err] C for ab%ﬂq@(19 n% (Spgg“npc a.g gkeh‘ms di ssolved in
ethyl acetate (150 LOFJTUSHE ¥i3SAD fSS BT ct ed

spectroscopy.

EXAMPLE 90 .

4- Amino-ct,a-dimethyl-2-hydroxymethyl- 1H-imidazo{4,
5-lquinoline-1-ethanol

Using the general method of Example 9, 4-chloro-1-(2-
hydroxy-2-methylpropyl)- 1 H-imidazo(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: % C, 62.9; % H. 6.3; % N, 19.3.

EXAMPLE 91

2-Ethoxymethyl-1-phenylmethyl-
1H-imidazo(4,5-c]quinoline

3-Amino-4-(phenylmethylamino)quinoline (4 g, mmol)
was combined with ethoxyacetic acid (4.5 mL, mmol) and
heated at 120° C. for about 3 hours. The reaction mixture
was cooled to room temperature, diluted with water and then
made basic with ammonium hydroxide. The resulting pre-
cipitate was collected to provide 5.3 g of the desired product
as a solid. The structure was confirmed by nuclear magnetic
resonance spectroscapy.



twice with 0.2N sodi um hydroxi de, washed with water, dried over nagnesium
sulfate, treated with activated char- coal and then concentrated to a

vol une of about 50 ni. Hexane was added to the ethyl acetate and the
resulting precipitate was collected-ggd dried to provide 0.9 g of the
desired product as a crystalline solid, mp. 145[err]-148[err] C Analysis:
Cal culated: % C, 67.3; %H 6.7; % NexIdipi e nd: %C, 672; %H 6.6; %N,
14. 6. “‘{.}%\?\I@ILL@U EXAMPLE 95

1- (2- Hydr oxy- 2- et hyl propyl ) - 2- met hoxyrret hyI

1H i m dazo[ 4, 5-c] qui nol i ne SN {Eq@e‘\, o met hod of Exanpl e

i .
47, [err]-dinmethyl- 2-nmethox ggﬁ nol i ne- 1- et hanol
(6.6 g, 23 mmol, Exanple 94)%/}3\35?%%% é‘dm‘\%?q c acidto provide 5.7
g of the desi red 5N oxi a I from et hyl
acetate to provide anu%gf ?ﬁ &} ﬁf 08635& [eyg; % /Si s:
Cal cul ated: % C, 63.8: Y Ny nigazo q“‘%"é‘c W H 6.4; %

N, 13.8. 4 mmol ngag@xmwcd with peracetic acid 10

4- Ami no-[err]-di net th'OYldﬂﬂt?ﬂéngﬁ@Q dgsiret-BiN wixitiezas a solid. [4,5-c

] qui nol i ne- 1- et hanol Usi ng the general nmethod of Exanple 51,

1- (2- hydroxy- 2-nethyl propyl) - 2- net hoxgmet hyl - 1H 1 m dazo[ 4, 5c]

qui noline 5N oxide (4.7 g, 16 nmol . was am nated to provide 2.4

g of the desired produ S S e C. Anal yS|s
Cal cul ated: % C, 64.0; %}éﬁ?} ?‘%"Eo?wh%g‘“@lzhmgﬂ@v@f”'%ﬁ 1, %H 6.8 %
N, 18.6. quinolin-4-amise\\pLE 97

[err]-Dimet hyl - 2- et hoxyisig e general msthoﬁl‘bﬁ E.kﬁ?i Ri 51 52%1&*?&9' i ne-

1- et hanol Using th b no- 4
hydr oxy- 2- et hyl propelggé% qxb)::% ;lg] an g react ed with
et hoxyﬁcet : CdaC:A\d (6|2 #B rtg‘c HfQ f?% d8 tproduct das a
3.6 g of a coi orl ess o ot t}uiasefé 67 ..;5‘2& %: Chl cul at ed:
%C 68.2; %H 7.1; %‘N1624an¢6’ar% T34, c% NH,16%6.1; % N, 14.0.
EXAMPLE 94
a,a-Dimethy!-2-methoxymethyl-

1H-imidazo[4,5-c]quinoline-1-ethano}

3-Amino-4-(2-hydroxy-2methylprapylamino)quinoline

{7.5 g, 32 mmol) was combined with methoxyacetic acid
(7.5 mL, 97 mmol) and 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.IN sodium hydroxide, washed with water,
dried over magnesium sulfate, treated with activated char-
coal and then conceatrated 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: Calculated: % C, 67.3; % H, 6.7; % N, 14.7;
Found: % C, 67.2; % H, 6.6; % N, 14.6.



EXAMPLE 98 2- Et hoxynet hyl - 1-(2- Hydr oxy-2-net hyl propyl)-1Him -

dazo[ 4, 5-c] qui nol i ne 5N Oxi de Usi ng the general nethod of Exanple 47,
[err]-dimethyl- 2-ethoxynethyl-1Him dazo[ 4, 5-c] qui nol i ne-1-ethanol (59.9
g, 0.2 nol, Exanple 97) was oxidized with peracetic acid to provide 59.9 ¢
of crude 5N oxide as a solid. 49~ - 50-

EXAMPLE 99 4- Am no- [ err]-di nmet hyl - 2- et hoxynet hyl -

1H i m dazo[ 4, 5-c] qui nol i ne- 1- et hanwgg t he general nethod of Exanple
51, 2-ethoxym ethyl-1- ( 2-hydroxy=Z-Tret Br opyl ) -1H m dazo[ 4, 5-c]

qui noline 5N oxide (30.0 g, 0.095 nol, Exanple 98) was am nated to provide
25.7 g of crude product of f B3 QY G ' (20.3 g) of the
crude product was suspelﬁ@g?w% 51 !.)L’é%(é ﬁ%%d&;r%rfal?kllyl ene chloride (60
m.) was added to the suspenst 8t "’r"élg 10 H§ ution was treated with
charcoal then filtereg, . The fil . at to renove
t he nethyl ene chl ori dgsnaggﬁFg Géﬁlar%ﬁ%ﬂﬁ?o%f& ‘gi@a?}jigjmed;ﬁllo nL. The
sol uti on was then al4BREGRYHE 3% Ht"g“fi‘ﬁiﬂq'g igﬁ pesul ting

b}

3
precipitate was col [(6&pd3 mmebdirample S é‘# ViR provide 12.1 g
of the desired produacidtaprevide’.d afshe desirsd AN 9% c.gbqtng?sqw

190[ err]-193[err] C wiyretrysialiizedibmethylatetapoio@rovide gnanglyicat 1. o, N, 17, 8;
Found: % C, 64.8; %ddmple, ki.pM°~IST°C. Analysis: Calculated: % C, 63.8;EXAMPLE 100

4- Choro-[err] - di met hyly % etgp sy Y40t Fydnd: % C, 63.8; % H, 6.4; B N, 13.8.
1H i m dazo[ 4, 5- ¢] qui ncﬁ’i ne- 1- et hanol

3- Am no- 2- chl or 0- 4- ( 2- hydr oxy- 2- net hyl propyl am no- )quinoline (2.0 g, 7.5
nmol ) was conbined with acetonitril EXAQUPLE)S6 Et hoxyacetyl chloride (0.92
g, 7.5 mol) was added to the reaction mxture. After about 5 m nutes a

yel low precipitate forned. p-Toluenesulfonic acid (0.1 g) was added and the

reaction mxture was heat®eho @ o-éimethyl-Refethoxympetinds! R-dmidazaed f or about
120 hours at which tinme the r@g;&i]@ﬁnaﬁggé.wms honobgeneous. The reaction
m x- ture was cool ed and the acetonitrile was renoved under vacuum The

resul ting residue was yiigg e/ geherdd methty bf Ezampleosl,de(2ahydragyhed with
di l ute ammoni um hydr exh&gylplodsl) -2-methoxymethyl-1H-imidazo[4,5¢]

quinoline SN 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: % N, 18.6; Found: % C, 64.1; % H, 6.8; % N, 18.6.

EXAMPLES7T

o,o-Dimethyl-2-ethoxymethyl-
IH-imidazo{4.5-c]quinoline-1-ethanol

Ustng the geacral 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 smail
amount was recrystallized from toluene to provide 3.6 g of
a colorless solid, m.p. 117°-120° C. Analysis: Calculated: %
C68.2;% H.7.1; % N, 14.0; Found: % C, 68.5; % H, 7.1;
% N, 14.0.

EXAMPLE 93

2-Ethoxymethyl--(2-Hydroxy-2-methylpropyl)- | H-imi-
dazo[4,5-c]quinoline SN Oxide

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



aqueous phase was extracted with nmethylene chloride (3x25 nL). The organic
phases were conbi ned, dried over mag- nesium sul fate and then concentrated
to provide 2.6 g of crude product as a dark yell ow solid. The crude product
was recrystallized fromt-butyl methgh-ether to provide 1.8 g of a solid.
The structure was confirnmed by nucl ear magnetic resonance spectroscopy.
-51- EXAMPLE 101

4- Am no-[ err]-di met hyl - 2- et hoxymeg{z/ dazo[ 4, 5- c] quinol i ne-

1- et hanol 4-Chloro-[err]-dineth “&M;Pmﬁg thyl - 1H i m dazol 4, _
5-c]quinoline- 1-ethanol (10 g, 3 mml, Exanple 100) and 7% nmet hanolic
ammonia (30 nL) were pl ac&@mﬂo_@ﬁ@ﬁh [_gw nRRgel at about

150[err]-160[err] C for 3 |l ed to bel ow room
tenperature and the reactlon sdlaz?[}b cmermve%l reated with nmethanolic

pot assi um hydr oxi de. [/Jing tﬁg bﬁpn\{aﬁod ap@,@ﬁﬂprﬂt inztﬁd%gﬁ!-' ow vol une and

diluted with water ey WeR;, , washed with
water and dried to gh é j@g) %&ssolld The crude
product was recrys{q and net hanol to
provide a col orl es Qtoprovx e go cmdepro

2- Met hoxynet hyl - 1- §#lich ﬁ A%y (20.3 8) of the crude Pmd‘lff-lyﬁaﬁf% [4, 5-c] qui nol i ne
Usi ng the general mm&anor(lgiamﬁg) andomethgleanichlodde (60 mL) wa

(phenyl met hyl ami nopddedntol the sugpénsion, Thecresuiting smhﬁxonamttmltcdn th

net hoxyacetic aci dwith chafdokl then fltéréd TFhekilda@ wis éviiporddinndst product as a
solid. The structuhgatWwasedve tHe hBefylcay chidridedind TeaRR!the ttdsonance

spectroscopy. Vo ume q abox%é‘lo mlL: )Pﬁypbﬁni‘:ﬁ?was lowed t0

2- Met hoxynet hyl - 1B ?ggé ‘E%v&] qui nol i ne 5N
RS S e s A

102) was oxi di zed #FFS%# 558 hing sqtid, The: desired 5N
oxi de as a solid. 190°-193°C. Anaiysxs Calculated: % C, 65.0; % H, 7.1; %

N, 17.8; Found: % C, 648; % H, 7.1; % N, 17.9.
EXAMPLE 100

4-Chloro-a,a-dimethyl-2-ethoxymethyl-
tH-imidazo(4,5-c]quinoline- I -ethanol

3-Amino-2-chioro-4-(2-hydroxy-2-methylpropylamino-

Jquinoline (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 2
yellow precipitate formed. p—Tquenesuifamc acid (0.1 g)
was added and the reaction mixture was heated to refiux.
Refluxing was continued for ahout 120 hours at which time
the reaction mixture was homogeneous. The reaction mix-
ture was cooled and the acetonitrile was removed under
vacuum. The resulting residue was dissolved in methylene
chloride and washed with dilute ammonium hydroxide. The
aqueous phase was extracted with methylene chloride (3x25
mL). The organic phases were combined, dried over mag-
nesium sulfate and then concentrated to provide 2.6 g of
crude product as a dark yellow solid. The crude product was
recrystallized from t-butylmethyl ether to provide 1.8 gof a
solid. The structure was confirmed by nuclear magnetic
resonance spectroscopy.



EXAMPLE 104 2- Met hoxyet hyl -1 - phenyl net hyl -
1H i m dazol[ 4, 5- c] qui nol i n-4-am ne Usi ng the general nethod of Exanple
51, 2-nmethoxym ethyl-1-phcnyl net hyl-1H i m dazo[ 4, 5-c] qui noline SN oxide
(3 g, 9 mol, Exanple 103) was am nated to provide 2.0 g of the desired
product as a solid, mp. 202[err] -ZOZLfJe"rr] C. Analysis: Calculated: % C,
71.7;, %H 5.7, &N, 17.6; Found: % C, 71.4; %H 5.7; %N, 17.4.
-52- EXAMPLE 105

- (3- Met hyl but yl ami no) - 3- ni t r oqui r%‘{t?xMPLE 81 ng t he gener al method of
Exanple 41, 4- hydroxy- 3- nltro I nol | g, s chlorinated
and then reacted with3a ‘B’éﬁﬂﬂ:‘é Wé“@’ "fs‘g yrgethyl- [r’ng %Iﬁow de the crude
product as a yel | ow S@HnafincFhictusel i d was recrys- tallized from hexane to
provi de the desired puaUugto-aseain@hyid: -cMarymeRRi100harado[€ Anal ysis:
Cal cul ated: %C, 64. seclqrﬁdauné 16¢M$ﬁ zamgm fekartplEo 1067l % H 6.6; %

N, 16.1.
mL} were placed in a steel
3- Ami no- 4-( 3- rrethylb T‘am‘n {e
4- (3- Met hyl but yl am rSY3S45G"EY gli ﬁgP‘?fn@Q 166y Co.f8% 6, B7WS: E¥8npl e 105) was
conbi ned with tol uen‘é‘si OU‘J-%LCP ego40h AR 10 TORAo HRREF BT 8‘1‘19[ and magnesi um

sul fate. The mi xt ur esriivnhyolugge neemaycd nand regateda pitr sethangtican initi al
pressure of 47 psi ;ﬁ)t‘&si(mhynﬂmxrdk:)'rhty\lrﬁmmmwahﬂﬁn@gapmmmwas conpl et e,
the solids were reny@dghymé ahd Hilited RvidWatth The rdsuliRigprecigitagaporated to
provide the diam ne. w&&emdea (v&sréd%ﬂ\@aac&aﬁuﬁ&@idméeme 'pm hexane to
provi de the desi red Sp \fs ; B [ £ E’ nal ysi s:
Cal cul ated: % C, 73 e 9 ize%ié gﬁ % “FQLAQ atc 'l %H 8.3, %
N, 18.3. Tecrys oxymet hyl -
1- (3-net hyl butyl )- to provide a°°l°ﬂ°551sﬂlflm dazo[ 4, 5- c] qui nol i ne
3- Ami no- 4- (3- met hyl but yl ami no) qui noI | ne éL g 0.03 nole; Exanple 106) was
conbi ned with ethoxyacetic acid CRol e) and heated at 150-160 C.
for about 2 hours. The reaction mxture was cool ed to roomtenpera-

2-Methoxymethyl-1-phenyimethyl-

1H-imidaza.[4,5-clquinoline

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 con-
firmed by nuclcar magnetic resonance spectroscopy.

EXAMPLE 103

2-Methoxymethyi- [ -phenylmethyl-
1H-imidazo{4,5-c]quinoline SN Oxide

Using the general method of Example 47, 2-methoxym-
ethyl-1-phenylmethyl-111-imidazo[4,3-c]quinoline (4.4 g,
14.5 mmol, Example 102} was oxidized with peracetic acid
to provide 3 g of the desired SN oxide as a solid.

EXAMPLE 104

2-Methoxyethyl-1-phenylmethyi-
1H-imidazo{4,5-c]quinolin-4-amine

Using the general method of Example 51, 2-methoxym-
ethyl-1-phenylmethyl-1H-imidazo{4,5-c]quinoline 5N
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.



ture, diluted with water (100 nlL), made basic with sodi um hydroxide and
then extracted with ethyl acetate. The extract was dried over nmagnesium
sul fate then evaporated to pro- vide the crude product as a crystalline
solid. The solid was recrystallizedsg+ om hexane to provide the desired
product as a solid, mp. 64[err]-65err] C Analysis: Calculated: % C
72.7; % H, 7.8, %N, 14.1; Found: % C, 72.5; %H 7.7, %N, 14.1.
EXAMPLE 108 2- Et hoxy BXAMPLE (85 et hyl but yl ) -

1H i 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] qui nol -NBth91budy 1 8mindt) R nitdoganiwlige 107) was di ssol ved in
nmet hyl acetate (60 nl) %gg COngI ng(d vmx?r?l pertgﬁetlc acid (8.4 g, 0.04 nole)

and heated until theﬂsi mate geners smetbod bf xamplalél.ed-bydmwaydy thin | ayer
chr omat ogr aphy (S'zhtr€ asime ?ﬂ‘g'O&OQﬁOIb)?)wasmrhﬂmltm&mxture was

evaporated. The r C vyiﬁ?meéﬁﬂahﬁﬁéf@l@stg 52 dlé) ﬁﬁvam (250 m) to

provi de the desire p
2- Et hoxynet hyl - 1- (351 chgl aycllovhsohd oh
Hydr ochl ori de LE-] et hoxym

et hyl - 1- ( 3- rrethylbmh)dlv ﬂg%lgé Bg: e (69, 0.02
nol e, Exanpl e 108)Hné gﬂNaéﬁédFﬂ’éﬂ 1%\ b uct as a solid,
np. 291[err]-292[err] C Anal ysi s: Calculated % C, 62. 0; %H 7.2; %N,
16.0; Found: % C, 62.0; % H, 7.1EX%M1PLE61(BS EXAVPLE
110 N-[ 2- Chl or 0- 4- ( 2- hydr oxy- 2- et hyl pr opyl ) am no- 3-

qui nol i nyl ] - 3- met hoxy pr oRagARmbLIE(3-methHithhirariinelguinoithe chl ori de (5.5 g,
0.045 nole) was slowy g%ded Wlt$‘l stlrrlng to g)qsol ution of 1[(3-am no-2-
chl or o- 4- qui nol i nyl ) 4u3-MétbPibusfidginoR3ruiraquinolin® G0 @.09P4ole) in
acetocitrile (140 mdole; g;{atrﬁp}ctlb@ wadtsrabinedasitic migene (300 mll)e reacti on

m xture was heat ed sgf phefdibn dnartih (1 £)1&eb mabsesiah solf@d. The stir at room

tenperature overni gQht - ‘agaéq@%dggﬂmga qpaﬂ%pm%qumaprow de 12.4 ¢

of the desired produtt
pressure of 47 psi (3.3 Kg/cm®). When the hydrogenation

was compliete, the solids were removed by filtration and the

Rltrate was cvaporated to provide the diamige. 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.

i n-4-am ne

EXAMPLE 107

2-Ethoxymethyl-1 -(3-methylbutyi)-
1 H-imidazo{4,5-c]quincline

3-Amino-4-(3-methylbutylamino)quinoline (7 g, 0.03
mole; Example 106) was combined with ethoxyacetic acid
(83 mL, 0.08 mole) and heated at 150°-160° C. for about 2
hours. The reaction mixture was cooled to room tempera-
ture, diluted with water (100 mL), made basic with sodium
hydroxide and then extracted with ethyl acetate, The extract
was dried over magnesium sulfate then evaporated to pro-
vide the crude product as a crystalline 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, 7.7; % N, 14.1.



- 54- EXAMPLE 11|
4- Am no- [ err]-di net hyl - 2- met hoxynet hyl - 1H i m dazo( 4x5-c) qui nol i ne-
1- et hanol N-[ 2- Chl or 0- 4- ( 2- hydr oxy- 2- et hyl propyl ) am no- 3-
qui nol i nyl | - 3- met hoxypr opanam de (6 -g3-Exanple 110) was added to 5%
ammoni a in nethanol (60 nL). The m xture was heated in a Parr bonb for 5
hours at approxi mately 150[err] CMOI vent was evapor at ed.under vacuum
to give a brown residue. The resi il08t ed with water and sodi um
bi carbonate then extracted with ethyl acetate. The ethyl acetate extract
was washed with water, dri eg er nm erizm sulgatﬁ t hen evaporated to
provide a tan solid. The sg TWY” &3R8 e 2 gel chromat ography to
provide 1.64 g of the desi &t -clauineliog| INIOXidey. "174-175 C. Anal ysi s:
. 0 . 0 . 0 . . 0 . 0 . 0
CN::alI (igl z;lt ed: % C, 65. ?Z-Egﬁ)olilymZ!hC}E%A/@%Elé%@tﬁi?%dﬂ/g?%ﬁ‘%"8’ YoH, 7.0; %
3. But yl ani no- 2- chl of#aalng (6 I9lfeExamplg; I)dYﬂsrﬂé”@é“Fdéng 0.37 nol e)
was added with stirmety! aeetare {68 salakthen combined with peracetic acid
4- hydr oxy- 3- ni t r o- 2(814-¢, 004 mole) and begtedunyjl the actior wis ¢ompletuene (175 nl)
whi | e mai nt ai ni ng t sdeterayiredbythin ied dheomagtaphy (silic geletindl ow 40[err] C.
After the addition mtspmb%&ﬁoh*ﬁxhﬁa@ds%aﬁﬁrmr%mﬁfﬂ ed to 15 C.
and phosphorous oxy i Zifles Qi 9%%%@) g,gg}o el € mai ntaini ng
t he tenperature of &%ﬁ%@%gi&xt% Iow%?erri . After the addition

was conplete, the reaction mxture was refluxed at 110[err] C. until the

reaction was conplete as determ n%@g@ayer chromat ography (silica

gel; 50:50 ethyl acetate: hexanes) on mx- ture was allowed to
cool to roomtenperature and was then poured into a m xture of ice and

water (400 nlL). The m xture,wag.Stir f.or [~ The phases were

separated and the aque&m&g{%‘éﬁﬁé °tué%h¥q§);%g'git tol uene. The

tol uene extracts were 0 € “E‘Pfgl‘b;ﬂw% 00 shed with water,

filtered to renove a I ' pe ragnesi um

sulfate to give a sg qﬁ%ﬂ@%ﬂgg qﬂo?‘? ETX ??e?ré%’l %&:g%?z ol uene. This

sol ution was conbi n¥ Y-G&%‘Wé ‘rx\% AHEARNGE3] ‘é‘,i‘“&‘? nol, &) then stirred
1t=g e Q)w

for 15 minutes. n- BOEEE A0 Be 02! : ) (i C nd the reaction
m xture was heat ed BIOVEI® the desiredpradustiaes solithemme ZH F-oA¥27iGt ure was
al lowed to cool to Aselysise@akoudated:ufte C, &2 Fetl, W.2:h%c dackéflir at ed

hydrochloric acid (Fdumd:)% 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 chioride (5.5 g, 0.045 mole) was
slowly added with stirring to a solution of 1{(3-amino-2-
chloro-4-quinolinyl)amine}-2-methyl-2propanol (10 g,
0.038 mole) in acetonitrile (140 mL), After the addition was
completed, the reaction mixture was heated at reflux for 30
minutes then allowed to stir at room temperature overnight.
The reaction mixture was filtered to provide 12.4 g of the
desired product as a solid.



o e e

then stirred at roomtenperature for 1 hour. The resulting solid was
collected by filtration, rinsed with acetone then slurried with acetone to
provi de the hydrochl oride salt of the desired product as a yellow
solid. The solid was added to a cool ed solution of sodi um hydroxi de (40 g)
in water (200 nlL) and stirred for 1 h'd&ér The solid was col |l ected by
filtration, rinsed wwth water and dt. [err] C. under vacuumto
provide 34 g of the desired product: ‘\ﬁ\ é rtion was recrystallized from
toluene to provide a sanple for anal ysis. Anal ysis: Calculated: % C, 55.8;
%H 5.0, %N, 15.0; Foun#Aminge.ssiisictiop3-methaxystettyl-14. 9.

EXAMPLE 113 3- Ami hEL-dribadoyhedvi yuiddiiab! ectaanoinol i ne

4- But yl am no-2-chloro-3-nitroquinoline (33 g, 0.12 nole, Exanple 112) was
conbi ned with tol uene\([%ﬁﬂmo}i—al\dve%tpkbmed\yrhpmnyhmmﬁ-(1 g). The mixture
was hydrogenat ed on mnﬁ’@nwl;-aﬂnﬁnam;ropﬁnmm(ﬁ JBtampiessBrweasof 38 psi (2.7
Kg/cnferr]). When thecavd spep@hbai WoscGam! @ Bem, j.EnCafglpst vas removed

Te 1iqui d was chi | P2 %éfﬁ%ﬁ‘*ifﬁﬁﬁp”ﬁf‘§5§f ool ot G The Sol |

r f’%l’l 30 mi nutes

was coll ected by fi

then filtered to pr QFFé‘@@s gt l%E ey ¢y solid. The
structure was confi sedigmpicarbenaa themgrisaqed mabiosthncecesecticoscopy.
EXAMPLE 114 ethyl @detiet giteact rwas? wakiarr @4- watenodiiied lover3-

nmet hoxypr opanami de mayﬁmsi\mtdmefa@emenadmp@m&qokoqiroﬁﬁarmdaﬁ sbkd., 3-amino- 4-
but yl am no- 2- chl or oqyk n@tidneas cd Ob P 41178 gﬂ Exrarat ) igvas react ed

wi th 3-met hoxypr opi | o 1 Wel-39 t desired product
as a yellow solid. 8{'deech &1 g5t e %9 W;)‘_ﬁ %%!‘b %I-;d'l%ﬁgb

=1787 Cofs cuat :
1-Butyl - 2- met hoxyet &ﬁ' 5; 3%’2[5 -
c] qui nol i n-4-am ne b Zpl'é rr(ét):'hc?dgvoc'f&J %x&?qbi e 111, N-(4-buty-
| am no- 2- chor o- 3- qui nol i nyl ) - 3- met hoxypr opananm de (10 g, 0.027 nol e,
Exanpl e -114) was cyclized and am n&AMRLE 112

3-Butylamino-2-chloro-3-nitroquinoline

Triethylamige (37.8 g, 0.37 molc) was added with stirring
to a suspension of 4-hydroxy-3-nitro-2(1 H)-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 reaction mixture was cooled to
15° C. and phosphorous oxychloride (152 g, 0.99 mole) was
added while maintaining the temperature of the reaction
mixture below 55° C. After the addition was complete, the
reaction mixture was refluxed at 110° C. uatil the reaction
was complete as determined by thin layer chromatography
(silica gel; 50:50 ethyl acetate:hexanes). The reaction mix-
ture was allowed to cool to room 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 toluene. The
toluene extracts were combined with the organic phase,
washed with water, filtered to remove a small amount of
golid then dried over magnesium sulfate ta give a solution of
the dichloro intermediate in toluene. 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 beated at 50° C. for 90 minutes.
The reaction mixture was allowed to cool to room tempera-
ture, combined with concentrated hydrochloric acid (71 mL)
then stirred at room temperature for 1 hour. The resulting
solid was collected by filtration, rinsed with acetone then
slurried with acetone to provide the hydrochloride salt of the



prO\;-i“d-e the desired product as a solid, mp. 149[err]-151[err] C. Analysis:
Cal cul ated: % C, 68.4; %H 7.4, %N, 18.8; Found: % C, 68.5; %H 7.3, %
N, 18.7. - 56- EXAMPLE
116 N- (4- But yl am no- 2- chl or o- 3-

qui nol i nyl ) et hoxyacet am de Usi ng the ggpneral nethod of Exanple 110,

3-am no-4- butyl am ng-2-chl or.ogui nol i g 0, gw: 0, nol anpl e 113) was
reacted with et hoxya?& (‘é]}?,:ﬁp iaque&l'%& %ghﬁ.s@gé‘w “sﬁ%dzg%%l red product
as a yel | ow solid. cooled solution of sodium hygdsoxige (40 gyym water (200

1- But yI - 2- et hoxynet hy®L) pad stised ofon, 15 hour. The solid was collecteHqel nol i n- 4- ami ne
Usi ng the general netiflwation, fdbsadpwith 1water Nn@d4dtied yat 45° C. under

| am no- 2- chl or o- 3- quivaohimyd pretvided4arof dwiddsrdPprodud). 34 ien Exanpl e 116)
was cyclized and ani RadsegbchRtdlliAdl S8ml tdluéhdto hsvidesi éLkplerfaguct as a
solid, mp. 139[err] ég?égr%&ig?%@% aat%\ck YoCq R8- 4 % H 7.4
% N, 18.8; Found: % G, b Vg~ 2z 3. , 7 A

EXAVPLE 118 7 '(é’?‘% AR B -’5—'% 1 1491 ) ami no] - 3-

met hyl - 1- but ene- 3- ol Triethyl amne (6.2 nlL, 0.045 nole) was added to a
sol ution of 2, 4-dichl oro-3-nitroqui M@kﬁ 13 g, 0.045 nole) in

nmet hyl ene chloride (60 nL). 4-Am no-3-nethyl 1-butene-3-0l was added and

the reaction m xture was @A&ﬁﬂgaﬁm@fm;mizo‘fm%qg{@[m@ours bef ore being
I

concentrated under vacuum The residie was chilled in an ice bath to give
a solid. The solid wasé4Butylamiad{2-chiorof 3-aitraquiincdine (Bdg 0.t indée, 17.1 g of
the desired product @Examplellwadombinddeithtsluess (200 midsand@%hi r med by
nucl ear magneti c resqafifen 5B eabOASE SRV he mixtyre was hydrogenared on EXAVMPLE 119

1- [ 13- Ani no- 2- chl or o- | 0ol - |- -
L Lyl O £ P gAY A0 Thival proBlre of 38 psi (2.7 Kefom2).

4-[(2-Chloro-3-nitro- -§‘bi‘ BYATABFIRHOR, /33 GRsepiste. fie catlyst Wds3. o1 ( 10.8 g,
0.035 nole. Exanple TAP8Ycd,\RY fiaon and the filtmte was concentrated to

provide aprown liquid. The liquid was chilled in an ice bath

10 prpwde an orange solid. The solid was collccted by

ﬁltmm?n. slurried with dicthyi cther for 30 minutes then

filtered to provide 20 g of the desired product as a tan solid.

The structure was confirmed by nuclear magnetic resonance
spectroscopy.

EXAMPLE 114

N~(4-Butylamino-Z—ch[oro—3~quinoliny 1}-3-
methoxypropanamide

Using the general method of Example 110, 3-amino-4-
butylamino-2-chloroquinoline (10 g, 0.04 mole, Example
113) was reacted with 3-methoxypropionyl chioride to pro-
vide 10.3 g of the desired product as a yellow solid.

EXAMPLE 115

1-Butyl-2-methoxyethyl- 1H-imidazo{4,5-
c]quinolin-4-amine

Using the general method of Example 111, N-(4-buty-
lamino-2-chloro-3-quinolinyl)-3-methoxypropanamide (10
8» 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.



bi ned with ethanol (300 nL) and 0.5 g 5% pl ati num on carbon. The m xture

was hydrogenated on a Parr apparatus. The reaction m xture was filtered
through colite and the filtrate was concentrated to provide an oil. The
oi | was purified by silica gel colum chromatography. An attenpt to

-57- crystallize the purified oil usbfy ethanol and water produced an oil.

The m xture was concentrated under vacuumw th toluene then extracted with
met hyl ene chlori-de. The nmeth- yl| EXAMPIElt€ extract was dricd over
magnesi um sul fate then concentrated under vacuumto provide 6.6 g of the

desired product as a solid ers C. Anal ysis: Calcul ated:
%C, 60.1;, %H 6.5 %N, 15%?4‘389%%{““&'%%% %H 6.4: %N, 14.8.
EXAVPLE 120 N- [ 2- Chl or oquinglnybethas Whyl but yl ) am no-

3- qui nol i nyl ] et hoxyaget anj de ﬁlt ho I o%bdg nd%.9. 7.6 mol e)

was addedtoasolut %}Hg e§° )amino]-[err]-
et hyl - a- net hyl et ha WW@‘ yl ene chl ori de
(10 nL). The reactibdh mteaetédwa&ﬁb%ﬂe ‘M nutes, cool ed
to room tenper at ur g,ofdhé desiredvprodoctas layyeliow $ider i de, extracted 3 tinmes

W t h aqueous sodi um bi carbonate, dried over magnesium sul fate and then
concentrated under vacuumto provmw ' whi ch solidified on standing.
The solid was slurried with a mx t 0l uene and hexane then isol ated
by filtration to provide 2.2 g of the desired product as a solid. The

structure was confirmed hyB omn;mm-umth[ﬁci spect roscopy.
EXAMPLE 121 4- Am no- 2- et Bjémin%ﬂlﬁlﬁr] ethyl-[err]-nethyl -
1H i m dazol 4, 5- c] qui nol i ne- 1- et hahol Usi ng t he eneral met hod of Exanpl e

111, N-[2-chloro- 4- mﬂywwmmgdmtmmh bl 3Nefd+B8Y4 nyl ] et hoxyac-
etam de (2 1 9, 5. uﬁﬁﬁszcm%mz@olﬁm)emaﬁymmmm@@&0924 nated to

provi de O. of t J An gyl cga 994 ihinsted to i;ﬁﬁﬁ@r] 191[err] C
Anal ysi s: Cal cul at e1 4: %N 17, 113@%@, CA) C, 65.1; %H,
7.2: %N, 16.8. fthe Slréd pm uCt. l%{

Analysu’.. Calculated: % C, 6 % N, 18.8;

Found: % C, 68.6, % H, 7.3; % N, 18.9.
EXAMPLE 118

4-[(2-Chloro-3-nitro-4-quinolinyamino]-3-
© methyl-1-butene-3-0l

Triethyl amine (6.2 ml, 0.045 mole) was added to 2
solution of 2,4-dichloro-3-nitroquinoline (109 g, O. 043,
mole) in methylene chloride (60 mL). 4-Amino-3- mf.tthyl-e2
1-butene-3-0l was added and the reaction mixture was,.
heated at reflux for several hours before being concentratec”
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

i -{13-Amino-2-chloro-d-quinolinyl)amino|-ct-
cthyl-c-methylcthanol

-1 (2-Chloro-J3-nitro-$-quinolinyi)amino|-3-methyl-1-
butene-3-0i (10.8 3, 0.035 mole. Example 113) was com-
bined with ethagol (300 mL) and 0.5 g 5% platinum on
carbon. The mixwrc was bydrogenated on a Parr apparatus.
The reaction mixture was fltered through cclite and the
filtrate was concentrated to provide an oil. The oil was
purified by silica gel column chromatography. An attempt to



N- Butyl - 3-ni tro- 4- qui nol i nam ne Usi ng the general nethod of Exanple 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 provide the deS|red

product as a yell ow sol d. - 58-

EXAVPLE 123 1-Butyl - 1H i ni daZd[ 4, 5- c] qui nol | ne- 2- met hanol Usi ng
the general nethod of le 1. N-b | | mne (9.8 g,
0.04 nol e, Exanple 2% %@ E Q‘t%ﬂl "ﬂm{ %%Y"E R’ADQI%H iycol ic acid
(9.1 g, 0.12 nole) t& a solid. A

.,egl %8 FCOpFRALGHeS; ?@H’lﬁ%tw

smal | sanpl e was redPlsne s, @amacied ish Wﬂ@@tﬁﬂ@ co The ductli de pure
material, mp. 146 erlefe thi@pide rektract wasdyied soveCatagnesivmadsul fateC, 70 6, % H.
6.7, % N 16. 5; Fountien %oficenifited; ufidell, vaGuitn ®0 pioville. 636 g of the

EXALVPtLE 1265 thl &arw dgh :s%aaq{f;ﬂa&- ﬂ@@ﬂgmﬂ%ﬁmﬂw

cctate i ng e 0

I m dazol[ 4, 5-] qui n0|l%? 86\‘(l ﬁ(%@"gé\g 5‘% EE%‘?F% 123) was
reacted with acetic Q.yb"r td br'(}vide 8.2 g of t he deS| red product as a

solid. A small sanple was recrystalél zed fromethyl acetate to provide a
pure sanple, mp. 154[err] -157[err] 3 95&95 Cal culated: % C, 68.7; %
H 6.4; %N, 14.1; Found: %C, 68.8;, %H 6.4, %N, 14.2.
EXAVPLE 125 1 - BU§-{2-Chbbroal-(Balryrfrdx H-2ahethylbotyl)amim-ret hy |
Acet at e 5N Oxi de I\/bnohydr ate 3lduiruinyilethe ea@midet hod of Exanpl e 108,
1-butyl-1H imdazo[ 4, 5-c]quinoline-2-methyl acetate (7.8 0. 026 nol e,
Exanpl e 124) was oxi diEthaxyasetyt ohtlpdée@ﬂ?ag. 316 mimole) o%i de as solid.
A smal | sanple was recoiaion bf 2€@-kmimo-Rahivrodgmnblityd)gming]-de pur e
material , mp. 184] ee:h}t—&&ﬁémyrelhaﬁow(mhyswmn@éCazkzﬁﬁ;ﬂé 119 @ 61.6; %H
6.4; %N 12.7; Foung ghettifiéne EtioAde (A6 mb).2TheOrbhetibs - Bixture was
EXAMPLE 126 1- B ot af'aGRa i 30 chidbileZRothals ?J&Hté?ﬁ%ér{&ﬁf@' et hy|

diluted with methylene chloride, extracted 3 times with

aqueous sodium 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 toluene 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 spectroscopy.

EXAMPLE 121

4-Amino-2-ethoxymethyl-a-ethyl-o-methyl-
1H-imidazo{4,5-c]quinoline-t-ethanol

Using the general method of Example 111, N-[2-chloro-
4-(2-hydroxy-2-methylbutyl)amino-3-quinolinylJetboxyac-
etamide (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 Ex
ample 41, 4-hydroxy-3-
nitroquinoline (38.4 g, 0.2 moles) was chlonnitcd t}irlcn

reacted with n-butylamine (24.7 mL, 0.4 moi
the desired product as a yellow sald. ©) 10 provide



Ac"et'm t he general nethod of Exanple 6, 1-butyl-

I m dazo[ 4, 5-c] qui nol i ne-2-net hyl acetate 5N oxi de nono- hydrate (6.0 g,
0.019 nol e, Exanple 125) was chlorinated to provide a solid. The solid was
purified by colum chroma- tography (silica gel; ethyl acetate) to provide
3.7 g of the desired product as a sor%' A 0.5 g portion was recrystallized
fromtoluene to provide pure material, mp. 169[err]-171[err] C Analysis:
Calculated % C, 61.5; %H 5.5, Y%BXAMPLE Fg8ind: % C, 61.4; %H 5.4, %N,
12. 5. EXAMPLE 127

1-Butyl -4-chloro-1Him _F&h% pol i ne-2-met hanol 1
-Butyl-4-chloro-1Him azo%‘i?ﬁrr%ﬁgﬁj-ﬂqt&ﬂb chz acetate (3.1 g, 9.3
mrol e, Exanpl e 126) %gsm:rg@@&apmgﬁmgi dl"Eibin e :Nlbﬂfyl.gim&a.m ammonia in
net hanol . The reactjghiq b Qmeﬂfo t‘_at qrz ag,gym and the
resi due was slurri [ \ggIW !gg (9::11'&“ golid was
collected by filtra %e Stark trap to
provide 2.2 g of th&© @P&W?ﬁ ¢ %ﬁ cg:}}] C. Anal ysis:
Cal cul ated: % C, 62small sgmpleswas; rt’-%yswhzf fsﬂm B9-0; %H 55 %
N, 14.3. no- | - butyl -
1H i m dazo[ 4, 5- vxdcnurc-mm: , 7 gp Lé %Q%T‘é %;@
1- But yl - 4- chl or o- 188 @@z Lﬁiﬁl‘]‘dum Eo‘é“ %% g 6.9 mol e,
Exanpl e 127) was cBifoi 'ﬁe\d :ih 12 mL of 12% anmoni a in met hanol and heat ed
in a Parr bonb at 160[err] C. for about 20 hours. The resulting solid was
collected, rinsed with nethanol tEEAMEBLE 124 by silica gel chromatography
usi ng ethyl acetatc/nethanol as the eluent. The resulting solid was
slurried with ethyl acet&wx-mmqum] uddlith-medwhd dried to provide
t he desired product, mp. 223[ err] - 2ARE8k ANTI VI RAL ACTI VI TY
AND | NTERFERON NDUCTI ON IN GUNEA Pl GS The test nethods
descri bed bel ow denoUsingathe gehemhtmdthadl af Examplc 46, 1-butyl-1H-

imidazo(4.3-]quinoline-2-methanol (7.5 g, 0.029 mole,

Example [23) was rcacted with acctic 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; % B,

64; % 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 6.2 g of the
crude SN oxide as solid. A small samplc was recrystallized
from isopropanol to provide pure material, 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-1 H-imidazo(4,5-c]quinoline-2-methyl
Acetate

Using the general method of Example 6, 1-butyl-1H-
imidazof4,5-c]quinoline-2-methyl acctate SN oxide mono-
hydrate (6.0 g, 0.019 mole, Example 125) was chiorinated to
provide a solid. The solid was purified by column chroma-
tography (silica gel; ethyl acetate) to provide 3.7 g of the
desired product as a solid. A 0.5 g portion was recrystallized



of conpounds of the invention to reduce the nunber and severity of |esions
devel oped by guinea pigs infected wwth Type Il Herpes sinplex virus and to
i nduce the biosynthesis of interferon in guinea pigs. Fenmal e Hartl ey
gui nea pigs weighing 200 to 250 g are anesthetized wi th methoxyfl urane
(avail abl e under the trade- nanme MEFS§GANE[err] from Pitman- Mbore, Inc.
Washi ngton Crossing, N J.), after which the vaginal area is swabbed with

a dry cotton swab. - tggﬂ:!apf t cII sgvaginally with a

cotton swab saturatg WI a’ é“f»&e rﬁ% %9 Fn ?lpe Il strain

333 (1x10[err] pl a?]@'l & "t ﬁ%ﬁ gs aré asél gned to groups
o * h

of 7 animals; one one to serve as a control
(vehicle treated). The conpounds of the |nvent|on are for- mulated in water
cont ai ni ng 5% Tween 80 (a pol yoxy Ieﬁé 2Zor bi t an nonool cate avail abl e
from Al drich Chem cal Conpany, Inc. M | wvaukee, Ws.). The guinea pigs are
treated orally once daily deBdtgbﬂ-oizhlrseﬁtﬁﬂmuiazd&y& starting 24 hours after
i nfection. Antiviral Act | vity clyidolinedd-medidnel ty i s eval uated by
conparing |esion devel - ment in _conpound-treated versus vehicle-treated
gui nea pi gs. Externall-Biets -Aroblorod Hrirordagoldt, 5-¢)quinaling-Dmedy after infection
using the fol |l owi ngiceward 6.1 @; 83 mexlgrExampled26hoas stingdoner-l i ng, 2-a few
smal | vesicles, 3-sfisterial30 BLeE 1295 b@in@shia 4 rettoeoliThermsaatiokh necrosi s and
5-paral ysis. The W%kﬁﬁ@&ﬁ%b&&:ﬁi&ﬁ%:%e@&xhngaﬂmar@melvﬁasused to

cal cul ate the perce Jdt% nﬁﬁﬁe@e‘fﬁé%ﬁ&%ises' on
rwg’ﬁt %?%

inhibition is calcu
Interferon | nducti %‘Q fggf:e%o eﬂ“ Etiglﬁ{ ose of test
conpound has been aﬁ?ﬁ%?@?é?e&l” ‘%i 3 Jbknea pigs from
each treatnent gro Q%r‘éh"&@l é ot -8n®@ anest heti zed
animals. Blood is MNoled; Ewm@l%@ve@@,o%cHoﬁkt%rN)oﬁﬁlenperature After |ow

speed centrifugation, serumis collected and stored at -70[err] C until
anal ysi s. Interferon levels in tEXAMPREa28 g serum are determ ned

4-Amino-1-butyl-1H-imidazo[4,5-
clquinoline-2-methanol

1-Butyl-4-chloro- 1 H-imidazo[4,5-c]quinoline-2-metha-
nol (2 g, 6.9 mmole, Example 127) was combined with 12
mL of 12% ammonia in methanol and beated in a Parr bomb
at 160° C. for about 20 hours. The resulting solid was
collected, rinsed with methanol then purified by silica- gel

chromatograpny using cthyl acetatc/methanol as the cluent,
The resulting solid was slurried with cthyl acetate, collected

by filtration and dried (o0 provide the desired product, m.p.
223°-223° C.

ANTIVIRAL ACTIVITY AND INTERFERON
{INDUCTION IN GUINEA PIGS

The test methads 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 [ Herpes simplex virus and to induce the biosynthesis
of interferon in guinea pigs.

Femalc Hartley guinea pigs weighing 200 w0 250 g are
anesthetized with methoxyfturane (available under the trade-
name METAFANE™ {rom Pitman-Moare, Inc., Washington
Crossing, N.1.), after which the vaginal area is swabbed with
a dry cotton swab. The guinea pigs are then infected
intravaginally with a2 cotton swab saturated with Herpes



in a standard mcrotiter assay using transfornmed guinea pig cells (ATCC CRL
1405). The interferon assay is done in 96 well mcrotiter plates. Confluent
nonol ayers of transforned guinea pig cells are treated with dilutions of

gui nea pig serum made with nedium 199 (A BCO, Gand Island, N Y.). The cell
and serumdilutions are incubated at 37 EGggovernight. The foll ow ng day,
the medi um and serum are renoved and about 10 plaque formng units of
Mengovirus are added to each well. Controls consist of wells that receive
no gui nea pig serum ( al .receive no
virus (virus negativ g{ﬁg}%&&%‘ﬁ' gg%és?$#a§a@1i§' D& ”%éffor 2 to 3
days at 37[err] C be ore ugrﬁ fg ’ém {ect The
viral cytopathic effcf @EF“[S?”@P&FNP ﬁ%}"’ﬁnafﬁ@nggﬁ) crystal
violet fol | oned by sp@em %ﬁ}e“{hq compandsnfabe muestioraemfar- The titer of
-61- interferon in senukiedsinewprercomaining 5% Twéan 8Qufal polyoxpeths eci procal of
t he hi ghest dil ution ylém sopbicdneabrooteitd ﬁva’irabmfﬂbthwﬂdnch Bhemtidab are shown in

)

(@' V] =

the table bel ow. Company, InéntMNWEﬂceA(WisV)' tDheBinka §%h?n I nducti on

in Quinea Pigs QreERe AP fonce Fér%ﬁ?cons dags

Exanpl e Units/nL 944, infdcRBk 2

37% 266 Anti Yit 29% not run

11 ‘ﬁ;E?rB y >12.8 cP 0.5

100% >12 800 viral acfiyity is evailate blocqmpaﬂn“ lcs%t%wel‘ not run

12 2 opmq@@%compound-ggaze@(ygrsus vehicle-trested guninea 0.5

82% >12, 800 pigs. Extergal lesions arc scared 4, 7, 8 ands%odays after not run

20 2 infettionousing the fallowing scaler§e-nceksions Ishwd- t hat  t he

tested conpounds of tdess amd/ewellihig, @°—a fow §nhll b@diﬂ@éﬁﬁ-mbﬁxwgé us type Il

| esions in guinea pi Q&sxcﬁaoae—ﬁﬁgsp@ua@w&ﬁ&ﬁbswaﬂd in to induce

interferon biosynthesphie haxiid96sid e of each %r] | NDUCTI ON

| N HUVAN alculate the Derc cs descrl bed bel ow
% HOUN a8, %ﬁgws P‘&“F‘H&%’ce t he

denonstrate the abil {%
bi osynt hesis of inter é%mm PR 15 ﬂrﬁﬁ"é

cell systemwas used to assess

An in vitro hunan bl ood

Z maximum lesion scores
100~ | -of reament group x 100
Z maximum lesion scores
of control group
Interferon Induction

Twenty-four hours after the initial dose of test compound
has been administered, blood is obtained from 3 guinea pigs
from each treatment group by cardiac puncture of methoxy-
flurane anesthetized animals. Blood is pooled and allowed to
clot at room temperature. After low speed centrifugation,
serum is collected and stored at —70° C. umtil analysis.

Interferon levels in the guinea pig serum are determined
in a standard microtiter assay using transformed guinea pig
cells (ATCC CRL 1403). The interferon assay is done in 96 -
well microtiter plates. Confiuent monolayers of transformed
guinea pig cells are treated with dilutions of guinea pig
serum made with mediom 199 (GIBCO, Grand Island,
N.Y.). The cell and serum dilutions are incubated at 37° C.
overnight. The following day, the medium and serum are
removed and about 10 plaque fomnng units of Mengovxrus
are added to each well. Controls consist of wells that receive
0o 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 quanufymg for
viral cytopathic effect. The viral cytopathic effect is quan-
tified by staining with 0.05% crystal violet followed by
spectrophotomctnc absorbance measurements. The titer of
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interferon-[err] induction by conpounds of the invention. Activity is based
on the measurenent of interferon secreted into culture nmedium Interferon
i s measured by bioassay. Blood Cell Preparation for Culture Whol e bl ood
is collected by veni puncture into EDTA gfcut ai ner tubes. Peripheral bl ood
mononucl ear cells (PBM are prepared by LeucoPREP[err] Brand Cell
Separation Tubes (iBtgHicrem it SeuEMIBEspmIsT ekimmitsmL saand sutheured i n RPM
1640 nedi um (avai |ratipeodai ofnt@d BighestGivhmdod sttaangtotedlsYedilscarhai ni ng 25 v
HEPES 4- (2- hydr oxydfisy! pi perazi ne-N - 2-ethanesul fonic acid and L-glutam ne
(1% pencillin-strep th 10% aut ol ogous serum
added. Alternativel ?és%ﬁ%’)%g%hﬁﬁrééh&?{:‘&?gg%%%ﬁgﬂ with RPM 1640 nedi um
supplemented with.. 25 oM _HFPES and I-glutyanine with 1%

penicillin-streptonycin sol yiRian@ddeds eRbelemdsgsh 200 [err] L portions of

di l uted whol e blood or of PBMin tdiddh 8z added to 96 well (flat bottom
M croTest[err] Il tissue TUTUre ptrares. paration
The conpounds are sol Woinpduzicd | N Refireks et haael %desioat hyl sul f oxi de t hen

diluted with distilled Fwbgle 0.01Knstei um htydkg)m deIniybxu@ 01N hydrochloric
acid. (The choice 'Uf—so'l-mrt—vwﬁ-k—d-e-pmd—vn—HTe-clmrca'r'Th'ar acteristics of
t he conpound being tested?) Conpoundls are idf®ially ted in a
concentration range of fri8m about 094 [err] ? to 5 [err]glm.
Conpounds that show induction at a toncentr on of 2 5 [err]g/nmL are then
tested in a concentration,range of "01 [errehd/ mL t [err]g/ni.

| ncubati on The solutiop of test Qorrpoundmbg adde&l o @ volune | ess than
or equal to 50 [err]L) tozthe wellsggontainigag 200 [ergoblL of PBMin medi um
or diluted whole blood. Solvent andgor nedi ynwi s addgdud 0 control wells
(i.e., wells with no test20conpound)2and al so®s neededui 0 adj ust the final
vol unme of each ml%%ﬁ-l.—-#he—p#a%ee—a#—e—eeva%th pl astic

lids, vortexed ge EQ or 24 h f‘"r’{ [err] C. with a
5% car bon di oxi de %ﬁ géﬁé‘r Fi ed &m qq g ibati on, the
plates are covered§f ¢ PSS Winth brpe K e sPgs, 8%2 1000 rpmfor 15

mnutes at 4] err]Pigs Thoss commonndsGstedisiercplsoshop sy ge.  Medi um
(about 175 [err] L) irterferonivasynthesisnia glined pigd.| s and pooled into 2 nL
sterile freezing vials. Sanples are main- tained at -70[err] C until

anal ysi's. INTERFERON-¢. 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 celis.

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 culture medium. Interferon is measured 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 LeucoPREP™ Brand Cell Separation Tubes
(available from Becton Dickinson) and cultured in RPMI
1640 medium (available from GIBCO, Grand Island, N.Y.)
containing 25 mM HEPES 4-(2-hydroxyethylpiperazine-N'-
2-cthanesulfonic acid and L-glutamine (1% penicillin-strep-
tomycin 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-streptomycin solution added
can be used. 200 pL portions of diluted whole blood or of
PBM in medium are added to 96 well (fat bottom)
MicroTest™I tissue culture plates.

Compound Preparation



Interferon Anal ysis/Cal cul ation Interferon is determ ned by bioassay
usi ng A549 human |ung carcinoma cells challenged with

encephal omyocarditis. The details of the bi oassay net hod are descri bed by
G L. Brennan and L. H. Kronenberg in "Automated Bi oassay of Interferons
in Mcro-test Plates", BiotechniquesgyJune/July; 78, 1983, incorporated
herein by reference. Br| efly stated 6% rrethod iIs as follows: interferon
dilutions and A549 cells are |ncubate 7,C. _fo &@E}) hours. The

i ncubated cells are The COMPIUREY B30 ! d‘l"“@% ocarditis
virus. The infect edxmﬁhybsdfomdedhmmdf‘aﬁh&hﬂﬂ@&ﬁf‘i“ %eri od at
37[err] C. before qgadittd yydrgxitlonr ¢i01d hygrochletiai asid éﬂ‘%é RoiCShe vi r al
cytopathic effect i %fwaeﬁﬂwe&é 5it eencirgnicd] chhmaregistes afgbet r ophot omet ri ¢

absor bance neasure aftdlby wited it 2r f er on
ref erence units/ m_m?:gﬁ?o mBS& )EC&E 6@{?3%6 g/rmﬂ,\lltdylahﬂgmlf L standard.

The interferon was SHERt P R‘%ﬁ n?“‘g al pha by
testing in checkerb ‘Hi'n; HPFHR !@gvgﬁ%ﬁé BS{ anti - human
interferon (beta) arf Ogbug/Mnte themias 3 Ph?ér“r%”r’“ﬁu?rifzﬂﬁé%;u& ng A549 cel |
monol ayer s -chal | engqr/mbi to %0 ggimlal epbatdendi tis virus. Res I ts are shown in
the table bel ow wher ghe sohrioat eest compoand énaddedi(ing velbes 1633

-63-  the conpound vggy %?teqﬁﬁ&besm gl) tdeéhep@ells containinn 260 ¢'b-rFLfen- tration.
Resul ts designated agy RuEB ek hdipdilead.eSelvedt andier f er on was not

detectable n amounts Nﬁgﬁ [%ﬁla&% R R (Ll WiVt o tebe assay .

Interferon-[err] | nd%E lume of [err]
Ref er ence Units/ m soasnee ﬂ%ce%ﬁmvgogm(l rr]g/ n)

Cel | of Exanple 0¢&h well WSO ulo The plates ag cov

-—ﬁ;..
ﬁ

9

<1.8 16 140  vamexed gendp andiben inqubgied fo f ours 37

<1.5 96 120 138:th av5%8 earbon dioxide atmosphem

bl ood 10 JS ngg 140 750 190  PBM 11
- - 330 11 140 . uh hPA

bl ood 11 0 ‘36‘8 mc“ n, the Giates are cg Rfesn

and then oentnfuged at 1000 rpm or 15 nnnutes at
4° C. in a Damon IEC Model CRU-5000 centrifuge.
Medium (about 175 pl) is removed from 4 to 8 wells and
pooled into 2 mL sterile freezing vials. Samples are main-
tained at —~70° C. until analysis.
Interferon Analysis/Calculation
Interferon is determined by bioassay using A549 human
lung carcinoma cells challenged with encephalomyocarditis.
The details of the bioassay method are described by G. L.
Brennan and L. H. Kronenberg in “Automnated 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 and A549 cells are
incubated at 37° C, for 12 to 24 hours. The incubated cells
are infected with an inoculum of encephalomyocarditis
virus. The infected cells are incubated for an additional
period at 37° C. before quantifying for viral cytopathic
cffect. The viral cytopathic effect is quantified by staining
followed by spectrophotometric absorbance measurements.
Results are expressed as o interferon reference units/mL
based on the value obtained for NIH HU IF-L standard. The
interferon was identified as essentially all interferon alpha
by testing in checkerboard neutralization assays against
rabbit anti-human interferon (beta) and goat anti-human
interferon (alpha) using A549 cell monolayers challenged
with encephalomyocarditis virus, Results are shown in the
table below wherein the absence of an entry indicates that



12 - - <1.8 37 140 330 whol e

bl 0od 13 ; - <1.9 10 10 4 PBM 15
_ ] <1.8 250 430 750 PBM 20 ; ; 85
440 20 190 whol e

bl 0od 20 <1.8 190 1963- 1000 1000 1000 PBM 23

_ ] <1.8 <1.8 84 250 whole

bl ood 27 <the comgpbind wad e testedddiGhe parucﬂif)do@&ncE’BM 29

- . - . 72<5Péwthtrﬂﬂ&1 Resﬁﬁ@@esxgn'%%as‘@'\é certain A¥mber indi 2;30 370 <4
PBM 34 <4y at %‘gi%’ W eg ]"' in %3‘89’“55 3’3 %BIW' 37 ]
i <4 2500 %‘ff 3 ; ; 680 230
210 210 PBM ; 3000 430 430 760 PBM

8 - 5 ook RS W :
<5 <5 1000 330 PBV————55- <4 1500 1500
490 PBM 60 ) - 13 @eberence G@QmL. 570 570 PBM 61
- ; 64 1g&epomd 330 6@ Condeifafion (ug/mi3? Gl - <5
<5 31 760 PBM - <5 <5 1000 1000
PBM 69 <6. 4°f5*%"=4 0(11006’05 6B 050 3940 96@ P

- 64- I nterrgron 1,4 naucrt on n H
[err] Reference Units/ mg Corjﬁ_g% 16 %o %e Cg Ei Pégb ([er r] g/ rrL)
Cel | of Exanple 0.01 0. 05 0.10 50 1.0

- 200 210 0 10420 <PBM 23 46  750<6. 350 <Q963 pgﬁpo 390 250

280 PBM 81 - 1 - — 1100 30220830 4660 1166 wREM 85 -
: 36 100 220 230 PBM 90  <6.4 640 bioaB000 640
420 580 PBM 93 11 . 3% .30  S®50 570 28670 0O P80 PBM 96
<6.4 44 1200 460 121000 —900—PBM<l8 o 1402830 swge 230 790
790 630 PBM 104 5 <27 <27 340 180, 140 ‘g&g PBM 109
<1.4 100 1000 = 972 83T 78~ PBM 19,9 65
- <13 .2 4 0
49 55 61 PBM z§15 91 T 96 5 % zig’ 198 240 PBM
biood
<8 19 19 1000 1000 1000 PBM
2 T s "0 % Do ok
blood

Z7 <4 24 3300 550 370 450 PBM
29 - <54 440 1000 580 PBM
30 — <4 <4 <4 72 PBM

3 <4 18 2500 370 280 370 PBM
34 <4 <4 1600 550 130 200 PBM
37 —_ —_ <4 2500 2500 210 PBM
40 —_ —_ 680 230 210 210 PBM
4 _— — 3000 430 430 760 PBM
43 - — 3100 840 330 1300 PBM
51 - —_ < <§ 1000 330 PBM
5 — - <4 1500 1506 490 PBM
60 — - 1700 430 51¢ 570 PBM
61 — — 64 1300 330 330 PBM
62 - - < <5 31 760 PpBM
66 —_ - < < 1000 100¢ PBM
69 <64 <64 1000 680 3% 500 PBM



117 <4.4 360 340 140 91 110 PBM These results show that the
tested conpounds of the inven- tion induce interferon biosynthesis at
detectabl e I evels in human whol e bl ood and/or PBM cells over a w de range
of dose concentrati ons. | NTERFERON | NDUCTION IN M CE  The test
met hods descri bed bel ow denonstrate the ability of conpounds of the
invention to induce interferan bhiosymbédthesis jn nice. For each dose

| evel being tested, three grolgderdntdim@riidiiCRur@R ICelyr oup) of CFWnal e mice
(nonfasted; weighing 23-28 g) are dosed oralTy wth conpound. One hour

| at er bl ood sanpl es are withdrawn_fa BefstdoeUdis/mbt group. The sanples are
pool ed then centri f ugeepoumth sg céftrifuge tube,
split into two porti hen pI aced in freezing vials apd naintai ned at
-70[err] C until ana‘l’fe.é?“g’ ﬂl"?)cecﬂl‘toe i €54 epbht eﬁo at B hours with the

second group of mce ang at 4Turs w Ll The, fhi o g m ce.
ﬁ%s

Interferon Analysis/ Calgul at iop <ANPL&S arjgy as%ye cribed above in
connection with the anagysi s__Qf I nt'er fgggoN iz 61 UC ld Oorhdon n cells. The
results are expressed igs the_tabl e. bel oy¢ as pgrr po ebr epmve units/ nL based
on the val ue obtained far a eguSesd) izgdd Ste@mdarzh ResubgM are shown in

t he tabl e bel ow wherei m3resul+s desi gnagfied 80" <300a 668t BBM nunber indicate
that interferon was not%det ecfbl ¢4 i n AWbunt4é0 aldode BWe PBMer sensitivity

| evel of the assay 99 28 318 230 790 79055630 PEM
Interferon Induction i h°4M ce4’--'Co1 bndléoeﬁ 130 EIS@S 3%2 ;’gx Ref er ence
Unit/ L Examl e F r 2 r 4 hr 9
30 2900 5(}@0 ‘fb gz 4 g] el iy 330
740 [err] 47 9 " i rﬁg4 [err] 47

17 4.4 40 1 4EBM
<47 9 i <47 39 10
10 <120 <120 600

These results show that the tested compounds of the inven-
tion induce interferon biosynthesis at detectable levels in
human whole blood and/or PBM cells over a wide range of
dose conceatrations.

INTERFERON INDUCTICN IN MICE

The test methods described below demonstrate the ability
of compounds of the invention to induce interferon biosyn-
thesis 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 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
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 analysis of interferon induction in human cells. The
results are expressed in the table below as o/P reference
unite/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.
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<120 11 30 11 3 490
10 1100 2500 280 -65- 280 1100 71
1900 30 11 1 20 15 10
12 30 850 5800 ; 54 40
850 850 40 12 o0 5
<18 12 . o1 o duction in M Ref er ence
Interferon Induction in Mce Co T hr > hr 4 hr 13
Units/ nm Exanpl e CompdiB d£0 8651: . ~ Refererice Gﬁwnu'..g 230
10 700 1200 4 N 520 [err] 100
400 130 13 Example mg/kg 1 b 2br 10
o [ 1130 <h9 15
13 0.3 aty —tl | 126G, 270
270 3100 270 % 15 30 2908 5000 c
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<120 15 : 7 ST 3e47 2200
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140 27 10 o 13Qg4 , 717 % <45
3 <59 230 11 <453g 880, 20 <45
<45 <45 27 u 0183 1100° ﬁ > 3
29 10 <4b x45 490 < Z 0 <45
<45 <45 11 29 1 2801 1100 4h
<45 12 850<45 5800 <48 30
<45 29 031 <le3 3650 850 340 <120
- 10 <120 600 1 173 <0 40 <1298 <120 30
<120 <120 30 12 100! 31 * 160 109 <I8 960
0.3 <120 31<120 = 420 420 320 31
iooo <6550 140 _[ daterfe®tt induldn in Mice 0.3 <61
<61 <61 Compound of Dose Refercnce Units/mlL
Example mg/kg 1 4r he dhr
13 10 700 1200 400
13 3 230 400 130
13 1 130 530 £100
13 0.3 <59 £130 <39
15 10 270 3100 270
15 3 <120 270 <120
15 1 <120 <120 <120
15 0.3 <120 <120 <120
20 0 2200 8700 320
20 10 2200 5000 100
20 3 970 1200 140
20 1 140 560 <47
23 30 1200 1200 140
27 10 130 650 <45
27 3 <59 230 <45
27 1 <45 <4S <45
27 03 <45 <45 <45
29 10 <45 <45 <45
29 3 <45 <45 <4$
29 1 <45 <45 - <43
29 03 <45 <45 <45
30 10 <120 600 <120
30 3 <120 <120 <120
30 1 <120 <120 <120
30 03 <120 <120 <120
£} 10 960 5000 50
31 3 420 420 320 ‘
31 1 <61 140 s61

k) 0.3 <61 <61 <61
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<120
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1100 60
290
[err]56 61
290

61

380
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<56

66
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40

990
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1800

<260 44
570

48

790

69

[err] 270
<150 69
2200

-430

34

34 10 1100 1100 180 34
420 420 140 34 1 140 320
0.3 [err] 6l [err] 6l [err] 61 37
270 [err] 270 [.ggL]270 37 <120
<120 37 <120 <120 <120 37
120 <120 <120 60 10 870 3400
3 870 290 60 1
1500 120 60 0.3 120 870
10 290 1100 160 61 3
500 120 61 1 120 220 97
0.3 <56 <56 <56 62 10
1100 380 62 3 220 870 160
1 <5634 107 1100<56 GRO 180 0.3
<56 <56 6634 310 420 1100 142600 380
3 <744 <120 140<56 610 S61 1
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0.3 45037 203 g <295 an O
1600 790 gh4 10 3 870 00 1 1500
1 60 990 3 <260 3g0 60 41290 0.3
510 <260 4® 1 10 290 7500 120 2000 -540
3 160050 1609 120- 510 #8 £56 1
940 <260 48 10 03 2% 1260 160260 <260
10 1ood§1 1080 290 er r ]3990 69 120 3
[err] 150 6§<150 69 4, gg 220 <1330 <150
0.3 <150  g7<150 S0 =150 8550 10
5700 - 57Q,85 3 3220 §1¢500 jg 4300
62 1 <56 97 <56
62 03 <56 <56 <56
66 10 1100 2600 380
66 3 <74 <120 <56
66 1 <56 <56 <56
66 03 <56 <56 <56
40 10 1600 1600 170
40 3 990 1100 210
40 1 450 450 110
40 03 450 200 <29
44 10 1800 1600 790
44 3 1000 1500 <260
4“4 1 990 <60 <260
44 03 =570 510 <260
48 10 2000 2000 <540
48 3 1600 1600 =510
48 L 750 940 <260
48 03 <260 Q60 <260
69 10 1000 1000 5340
69 3 270 S150 <150
69 I <150 <150 <150
69 03 <150 <150 <150
8s 10 2200 5700 -s70
85 3 1500 4300 ~430
85 1 ~980 3500 £330
85 03 670 670 <50
90 10 750 3500 S140
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[err] 140 -67-

-conti nued Interferon Induction in Mce Conpound of
Dose Reference Units/nL =67~  Exanple ng/ kg 1 hr

2 hr 4 hr 90 -continued [err] 130 570

[err] 74 90 : SR ZTh <74 90
0.3 <74 <74 _Imgtggpn Induction in Mjeg 10 2100

2900 630 3 1300 - 260

93 Y Comifer  Dppgo S Refcd ORimL  oJ 0.3

400 360 [ Bfababid50  mekg 96 4 2k 10 4w 2900 4700

- 350 96 3 3000 10000 060 96

1 3200 500090 1180 <130 96 570 £740. 3 2900

3400 620 %99 1 10 <1¢ 2580 444600 -220

99 3 #6500 0350 <74 04 g4 1 2200
5100 460 ¥99 10 0.2300 20000 6303500 390

104 10 100 34500 !300 [ertiggaao 260 104 3
[err] 660 2200 $B<380 ! 1 40 - 780 - 780
- 380 104 3 0.3 03 <38 égso 1 ° <380 115
10 5600 5308 820 e n 3 2200

5300 -310 9%15 " 1 300 00 4700 2900 - 310

115 0.3 2680 03500 gog - é 0 20 117 10
1100 480 - 339 10 117 2500 2608 -0 - 820 2200

- 310 117 99 1 3 [ ewsed 270 750 63th [err] 270

117 0.3 9460 11200 2200 <1G@0 Thesaédr esults show that the

tested conpounds i nducé®dinter- fo8ron hisdsynt 138 s at 3¥etectable levels in

m ce. | NHI BI Tl CN‘CF MC- 2@ TUMORECA N M@ £660
£660 <380

104 I ~780 ‘780 ~380
164 0.3 <380 <380 <380
115 10 5600 5300 870
115 3 2200 5300 =310
115 1 1400 2900 -310
115 03 =380 2500 =360
117 10 1100 480 =310
117 3 ~820 2200 ~3i4
117 1 s2710 830 2270
117 03 <160 1200 <160

These resuits show that the tested compounds induce inter-
feron 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 O female CDF1 mice are inoculated iv. with
4x10* 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 WARF (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 com-
parisons are made to controls.

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 mL/kg).

The mice in the control groups were dosed orally with



The test nmethods described bel ow denonstrate the ability of conpounds of
the invention to inhibit tunmor growth in mce. On day O femal e CDF1 m ce
are inoculated i.v. with 4x10[err] MC-26 colon tunor cells in a vol une of
0.2 m of saline per nouse. The mce are sacrificed 14 days later. The

l ungs are renoved and fixed with WARF (g% et hanol, 10% formalin, and 2%
acetic acid in water) stadf r 30m Thelobes are
separated and the coIGtFF &@F‘% &3’ r‘}'v gﬂ%@%r”él ﬁbg Tt r eat nent
group and com paris @Mg)rﬁﬂéalf%lgohl,rlﬂ 513 andié. nice in the treatnent
groups were dosed on dResults aré.shOwnbn fhe able bélowd2, 13, and 14, orally with
a suspensi on of conpound (30 ng/kg) in water (10 nL/kg). The mce in the
control groups were desed—orally—wth - 68-

saline (10 nL/kg) on days 3, 4, nﬂbm@ofmzﬁmmamhmcéh water (10 nmL/kg) on
days 10, 11, 12, 13, and 14. Results are shown 1 n the table bel ow

I'nhi bition of NC-26 Turmrscpmﬂmd@éﬁxmpb Con{¥oeherpf &plowSsanp| e Nunber
of Col oni es 2OATerTT 28

12 149 er r]gl fg;

221 err] 37 34 " 1 [err] 20

37 123 [errl, 31 ot 1 ol 385

31 On day O female CDF1 mice gre inoculated i.ymadith 1x10[err] MC 26
colon tunor cells in a volune g2 ML of salinesg@gearsjnouse. The mice are
sacrificed 21 days | atb+r—tho—lings—areronmved.andfixed—wtr WARF then
allowed to stand for 30 m nutes. The | obes are separated and the col oni es
are counted. Ten nice & dap &donaler @RFlemice am funogniitddni.vhwitBont rol group.
The nice in the cont ritl0§MGR26reslon domer celisid ¥ volunhe a0 mLldf i/ Kg) on

days 0, 1, 2, 3 and 4%alifepér oG, TheMitdiafe Q&ﬁﬁ@edizﬁdaﬁrla@fm day 21.
The mice in the fII’St treatrrent ro

2, 3 and 4
orally with a suspens d‘rﬁg ﬂ‘(% quﬁfﬁ?‘" {rg%y lf ﬁa Rg) in water
(10 nl/Kg). One m)uses@fl“b T hi % the“The nice in
the second treat ment gﬂwpsm@v@é@e h@ﬁll%%‘r o, cagh nynba@ua orally with
a suspension of the and in the control group.

The mice in the control group were dosed orally with
watcr (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 weré dosed on days
0, 1, 2, 3 and 4 orally with a suspeasion of the compound of
Example 99 (I 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, i, 2, 3 and 4 orally with a suspension of the -
compound of Example 99 (3 mg/Kg) in water (10 mL/Kg).
Al of the mice in this treatment group survived until day 21.

Results are shown in the table below.

Inhibition of MC-26 Turmors iz Mice

Treatment N Nurmber of Colonics
3 mp/Kg 10 173

t mg/Ksg 9 k4
Control 6 5+l

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



corrﬁound of Exanple 99 (3 ng/Kg) in water (10 nL/Kg). Al of the mce in

this treatnment group survived until day 21. Results are shown in the

t abl e bel ow. I nhibition of MC-26 Tunors in Mce

Tr eat ment N Number of Col oni es 3 nmg/ Kg 10

17 [err] 3 1 ng/ Kg 9 -69- 29 [err] 4 Cont rol
6 55 [err] 11 These results show that the tested conpounds
inhibit MC-26 tunor formation in mce. - 69-

| NDI RECT | N-VI TRO ANTI VIINDRIRECT IN-WITRO ANTEAR Ale AGII VIE¥cr i bed- bel ow
denonstrates the ability of conpounds _of the invention fo inhibit the
progress of viral infe&be st methoddescrivedbelaw dempnuratesdhegbilini punct ure
i nto EDTA vacut ai ner of cmpouris of thednntioh ¢o thhibihthe peogrags of wirhls (PBM) are
i sol at ed usi ng Fi col infeetipre sol uti on (avail abl e from Pharnmaci a LKB

Bi ot echnol ogy Inc., Pi gad A e \ phosphat e
buf fer saline then di, %ﬁ;ﬁﬁ% f_le %ﬁ: Qi I?Fgg‘;g‘“% ganer m G BOO
3

o5

Grand |sland, New YorKkJ,.to.optaln 2| RS % 0 5x 10[ err]
cells/mL One nL port &ns .“ﬂ% 1callsPagnely sojtion davailablesfrpm o1 v by opy il ene
tubes. A 100 [err]L { 10gcogeleey d8¢-u s HARAN )0t Rach t ube.  The
test conmpound is di s¥&Ndge washadiwith phosphatehuffer seline then diluisd wi t h RPM
1640 nedi um The sol withoRPMI {64 mediupo (avhilableafddmdGIBCOhGrindes con-
taining the PBMto gisland,iNew Yori)aeobtainid fna coacagitagoh bd25210° [err] g/ nL to
10 [err]g/ni. Controkelshis O milOportibGe bV PBMiA fnedih fieedlin The tubes are
then incubated for 245!]@@31,%}0@7 ghibesCA lmtﬁ.ﬁorﬁg/ﬁﬁﬁﬁ SlediOx1 de

e ¥HE iéE*!

. 8? Qu
c

at nosphere. Fol | owi ngedaeit-2dRat icUact Sl ?ecf"t 400x g for
S minutes. The superRatan |i§ I ’ﬁgf\ﬁ at _up in 100
[err]L of RPM 1640 %ﬁlu Ana L cont ai ni ng
10[err] tissue cultu qug ceRtoRIT 1S AACEE 40 e MOES CORymtitis virus
(VSV). The tubes ar e HAEgRe&BM dp e (ROBEERIFAtions EAGRIng fromy al | ow vi rus
adsorption. One nlL of.Rg/mliedd pgial (Goemtmolavhhsdiotnot egciveropesand t he tubes
are incubated for 48cbhmpoandiThdTtmsrafe henTheuttatddefor 24 &ofirs@z 87F t hen t hawed
to lyse the cells. TI® widbass%icarboaniioxitle atdosphefd) Pollowimy ineum nutes to
remove cellular debripgibh @t thhd 288 iBfged at 400x g for S 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 vesicu-

lar stomatitis virus (VSV). The tubes are incobated for 30

minutes at 37° C. to allow virus adsorption. One mL of

RPMI 1640 medium is added to each tube and the tbes are

incubated for 48 hours at 37° C. The tubes are frozen then

thawed to lyse the cells. The tubes arc centrifuged at 400x

g for 5 minutes to remove cellular debris then the superna-

tant is assayed by serial tenfold dilutons 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 inhibi-

tion, defined as the 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

lested at that particular dose concentration. Control tube:
~ have a value of 0.

~




tant is assayed by serial tenfold dilutions on Vero cells in 96 well
mcrotiter plates. The infected cells are incubated for 24 hours at 37[err]
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 inhibi- tion, defined ag_the log[err] (control VSV

yi el d/ experimental VSV yield). Results are shown in the table bel ow wherein
t he absence of an entry indicates that the conpound was not tested at- that
particul ar dose concentration. Control tube have a value of 0.

- 70- In-vitro Antiviral Activity
VSV Yield Inhibition Coppayad:.of . . . Pose—€oncentrati on (ng/ L)
Exanpl e 10 5 1 gg‘“’g’““f‘*“’ﬁy 0.1 15
5 5 6 - 6, VSV Yicd ptitidn 4
3 4 Comgdund of Bose ’ - -
40 6 7 7 C°“°“"£b:'(“=’““" 4 i
- 7 4 3 Bamle 5100 s gy g5- 4 5 4 1 0
61 - s =5~ - 5 . 66 -
- 3 2 77 2 3 572 6 - - - - 5 5
5 81 31 - ;‘ - 45 3 44 5 85
- - 5 15 g 5 g S 98— - - 5
4 5 a3 2 - 1. - 55— 5 0
96 - 51 5 s I ¢ 3 99 .
- 5 5 6t 5 These result ssshom@ that®the tested conpounds
are active agai nst VSVW — - 3 2 3
z - - 5 5 5
1 - - 3 5 3
85 -z 3 & s
- - 3 5 5
%0 —
93 -3 4 5
- - 3 s §
99
— - 3 5 S

These
agmnstn\zls;%s show that the tested compounds are active
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-71- CLAIMW claim 1. A conpound of the formula: -

[err]

hydr ogen;

about ten carbon atons and substituted straight chain or

al kyl containing one to about ten car;
I's sdected fromthe
cont ai ni ng t hr eeCtAMSabout

substi t uent

wher ei n Rlerr] is select fromthe group consisting of

straight chain or branched chain al kyl containing one to

branched chain

bon atons, wherein the
Q?lﬁup consi sting of cycloal kyl
si x carbon atons and cycl oal kyl contai ni ng

carbon atons;

1‘ ugﬁ 1aby strai ght chain or branched
f otir

three to abouWes¢laimrar bon at ons substituted by straight chain or
branched chai n al kyA soerpoandiof gheoformuta: about f our

strai ght chain or branched chai n al kenyl containing two to about ten
carbon atons and substi - t ut-ézstrai ght chain or branched chai n al kenyl
cont ai n- ing two to about teg carbon atons, wherein the sub-

stituent is selected from the up- ¥onsi Z’Fi ng of cycl oal kyl
containing three to about six carbgn| at and cycl oal kyl contai ni ng

t hree about six carbon at g

chain al kyl cont ai ning ¢ Or-&bouy ‘arbon atons;

of one to about six carbon gt
noi ety contains one to aboul

contains one to
| oxy noiety is al kanoyl oxy f two to about four carboa

benzoyl oxy,

al koyy- al kyl wher ei

about si

and the al kyl noiety contains one to about

hydr oxyaky|
n the al koxy

f our carbon atons and the al kyl noiety
Carbon atons; acyl oxyal kyl wherein the acy-

atons or
si x carbon
(phenyl ) et hyl or

atons; benzl; ( et hyl; and phenyl ; said benzyl,

phenyl substituen . being optionally susbstit d. on the benzene ring by
one or two noifat lse'édf-q{%gmm mcm@agf%%%r oup

consi sting of al kyl swaigbtchaimorhisaucher shainalieyb contaimBigone 10

al koxy of one

to about four carboabattaescarbomiatbedsagd substituted styaigit chtig g ovi so that when
sai d benzene ring i bréniched chain alleflicomtatiinpyat & sbbutsen dari et i es, then the

noi eti es

t 0ge bR fardir) wiliefein Sha FibSY

group consisting of cycloalky! containing three to about
six carbon atoms and cycloalkyl containing three to
about six carbon atoms substituted by straight chain or
branched chain alkyl contzining ome to zbout four
carbon atoms; straight chain or branched chain alkenyl
containing two to about ten carbog atoms and substi-
tuted straight chain or branched chain alkenyl contain-
ing two to about tea carbon atoms, wherein the sub-
stituent is selected from the group consistng of
cycloalkyl containing thres to about six carbon atoms
and cycloalky! containing threc to about six carbon
atoms substituted by straight chain or branched chain
alkyl containing one to about four carbon atoms;
hydroxyalky! of one to about six carbon atoms; alkoxy-
alky! wherein the alkoxy moiety contains one to about
four carbon atomas and the alkyl moiety contains one to
about six carbon atoms; acyloxyalkyl wherein the acy-
loxy maiety is alkanoyloxy of two to about four carbon

sel¥cted foathat ons;

atoms or benzoyloxy, and the alkyl moiety contains one

to about six carbon atoms; benzyl; (phenylethyl; and
phenyl; said benzyl, (phenyl)ethyl or pheny! substituent
being optionally substituted on the benzene ring by one
or two moieties independently sefected from the group
consisting of atkyl 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 sub-
stituted by two of said moieties, then the moieties
together contain no more than six carbon atoms;

A R



et R e

-72- HRerr] and R err] are independently selected fromthe group
consi sting of hydrogen, alkyl of one to about four carbon atons, phenyl,
and substituted phenyl wherein the substituent is selected fromthe group
consi sting of al kyl of one to about four carbon atons, al koxy of one to
about four carbon atons, and hal ogen; X-T% selected fromthe group
consi sting of al koxy con- tai ning one to about four cabon atons,
al koxyal kyl RYeir R, (he indeéreiderdy SilycieP Hodh e @Rt O about four
carbon atons and éﬂ?ﬁisﬁfxgydf RPH-Bh cggﬁab{l%ngqg dut fofiPout four carbon
atons, hal oal kyl Qf. ol gl ) Ul hstirn ! 20 I hydr oxyal kyl of- one
t rh toiarfs ubstity %é}zlfl\glg %in .

o about four caragn . %{s iqj, am do Wire ‘ﬁrx tgl kyl group contains
one to about four gf’giﬁ’im’a &T%g\,;aé‘#/ﬁ& 8RR RPRSEE 0L i o wherein the
substituent is al &Y @honsiaRBQytioRy Farbon giomsnalkpxy h®RR four carbon atons,
azido, chloro,  hyanueigur ceshasy gaasi #rs halogsm r ol i di no, and al kyl thio of
one to about fol ir bR &bl Hie &by Ronkisusebeatesy cbam the group
consi sting of hydg9gen.ane toSiHoit @ &Q@é:‘f‘a&'&nfr %phal n dl koxy

d
dal

B
cont ai ni ng one t f h and straight chain
or branched chain kﬁf? a%owgiﬁgﬁggﬁg“%ggaﬁﬁ?. g refaur carbon atons; or
a phar maceuti cal | {2 rfeab?tﬁﬁglagd F TiEesh c8RiAns 00¢ iQ hereof : with the

provi so t hat V\henalPQ‘E Pyr srepoatems.dalaationof are @radapt fevhsi sting of :

hydr oxyal kyl of of&roon atwimsybydroxyaikyliledonatombeutfodr cartbon  al koxyal kyl wherein
the al koxy noi et yaiomspfaliosenide wherein aizosikyl griupcedigns at oms and the al kyl
noi ety is of one one to HRuBBOH c&bdn QRO AR RabsiiRfled Rlerr] and Rlerr]
2l kyl "of one To Sfmd phbid bl by ‘%"% oy 1P other than o
al koxy of one to e ?‘io&?"‘%a?%‘én&& St o % §E? | kyl wherein the

al koxy moiety is g-?&?ﬁ& -morpaqlino, Lpyrrolidine. 2ud PShs and the al kyl

moi ety is of 00 4@ 2Pyt AW EUPORALOSRY BB% at ons, hydroxyal kyl of one to
about foyr car bdh iﬁts@l&mdaﬁdmhw @xnp considting afohydrogeh, according to claim
compound. accor di e pgn faid oftRahed cha lkley Al e 4 T two Lo abou
e s e b e e

Im1, wherein Rlerr]
" R
carbon atoms; :

or a pharmaccudcaily acceptable acid addidon salt
thereoft
with the proviso that when R is sclected from the group
consisting of:
hydroxyaiky! of one to about six carbon atoms and
alkoxyalkyl wherein the alkoxy moicty is of onc to
about four carbon atoms and the alkyl moiety is of one
to gbout six carbon atoms; and
R, and R, are incdependently selected from the group
- consisting of avcrogen and alky! of oae to about four
carson atoms;

thea X is other than ailkoxy of onc 0 about four carbon
atoms, aikoxyalkyl whersin the alkoxy moiety is of one
to about four carbon atoms and the alkyl moiety is of
one to about four carbon atoms, hiydroxyalkyl of one to
about four carbon aroms, and nydroxy.
2. A compound according to claim 1, wherein Rm con-
tains from two to about ten carbon atoms.
3. A compound according to claim 1, wherein Rhd 1con-
tains from two to about eight carbon atoms.
4. A compound according to claim 1, wherein R, is

2-bydroxy-2-methylpropyl or 2-methyiprooyl. /
(AR

* A L



2- hydr oxy- 2- net hyl propyl or 2-nethyl propyl .- -

-73- 5. A conpound according to claim1, wherein Rerr] is benzyl. 6.
A conpound according to claiml, wherein R err] is al koxyal kyl wherein the
al koxy noi ety contains one to about four carbon atons and the al kyl noiety
contains two to about six carbon atons. 7. A conpound according to claim
6, wherein Rlerr] is methoxyethyl or 3-methoxy/ propyl. 8. A canpound
according to clai mal, A\Nhﬁﬁ;ﬁjhﬂdﬁcbﬁrcﬁiﬂiﬁ,clﬁizﬁ'@ﬁywlxﬁﬂlr@{% net hoxy,

1- nor phol i no, or yl thio. . A corrpound according to claiml1, wherein
R i s hydrogen 1 dag I.ng & sl n R[err] S
hydr ogen and R[errQi |§ u‘E &8 gi © Clﬁncg%%“g"u#mgccordl ng to claim
1, wherein R[err]alT ks Ofﬁ A conpound
according to clai Wt er‘i"ﬁ‘?i’ ‘Fﬁ?@lsra]maﬁ%l metﬁﬁé“%'ﬁﬁw 13. A
conpound accor di N@ 2a9usisis Paraon WAEKei n Rl err] and Rlerr] are hydrogen.

14. A conpound accdf.dAngotipounidareretdinghmer eiaim Rj.ewhkreits Ryydr ogen and Rl err]
i's n-butyl. 15. uﬁmwp@undragmﬁ@*ﬁgﬁﬂ claim1l1, wherein Rerr] is

hydrogen and R{err]gig HReaMc accorkbng & SeRIURteAln kNeadigpmul a:
[err] ethoxy, hvdro v, methoxy, 1-morghalino, 2- me ﬁﬁfé‘:' n
9. A conpound according to claim 1, wherein R is
hydrogen.
10. A compound according to claim 1, wherein R, is
hydrogen and R, is 4-c‘110rophcny1
11. A compound according to claim 1, wherein R, is
hydrogen and R, is methyl,
12. A compound according to claim 1, whercin R, and Ry
are methyl,
13. A compound according to claim 1, whercin R,and R,
are hyurooen_
4. A compaund according to claim 1, wherein R, is
hydrogen and R, is a-butyl,
15. A compound uaccording 0 claim 1, wherein R, is
hydrogen and R, is pheayl.
16. A compound of the formula:

ﬂfﬂ!

-

AT



Rlerr] is selected fromthe group consisting of: straight chain or
branched chai n al kyl containing one to about ten carbon atons and
substituted straight chain or branched chain al kyl containing one to
about ten carbon atons, wherein the substituent is selected from the
gr oup consi sting of cycloal kyl conta-ning three to about six

carbon atons and ng ¢l oal kyl containing three to about si x carbon atons
substituted by ‘®ht chain or branched chai n al kyl contai ni ng one
to about four R; covcharedirof®he glotoicohdisiipesh sedighranghed chain al kenyl
containing two to ajobhntien @"?dirb@ﬂuatc@f"&xﬁ.ﬂ o'i'Eb§tdhnut ten tuted straight
chain or branched Céﬁ%dhﬁbh@mf&;@i’{v@éwma%tchﬁzﬁ M8l about ten carbon

atons, wherein the bl ‘?ec:t Bns, the group

consi sting of gfﬁf ?sz.gs??tzca Q% #;,,.EI {:p qu upS| X carbon atons
and cycl oal kyl cont@dug gg f%ﬁ&@ m‘;"‘ gfbon > atons substituted
by straight chain of FRAR I oniaol b%??aﬁ one to about four
carbon at ons; Q\ﬁﬁ'@‘f"é‘pﬁ'it'%"’ % ~m9| contsai ns one to

about four carbon a?‘ﬁn%sraﬂ’a LSS oJUeTRLER Sty S%E«Eﬁal"ﬁ%m T  one to about six
carbon atons; acyl OWE‘F‘F@)*I chaiardkyl canmnmgeog@y:po*‘.gp ¥ty is al kanoyl oxy
of two to about f ougarban atoges: Botghttddain avbresiedychanikeantd t he al kyl miety
contai ns one to abottaisningcwdhEnIuO e cirbox ytomy pitesubsti-  nyl ) et hyl ; and
phenyl ; sai d benzyl tutddstenght)cabinydr beanched ch@ihelidaybedmiaint uent bei ng
optional ly substit uingtwantd bigout ten cR®BA &IEmS,i Wl GagUB: two noi eties

I ndependent | y seheat @51 seleei@it ﬁ@ugr@upgmgsm off al kyl of one to
about four carbon atiiBaikl ,é@g%dg%gaog chReh atoms Carbon atons, and

hal ogen, with the pﬁﬁﬁ”c?&lo&m thres 3 80% ngmi f9 is substi t ut ed

by two of said noi e ubsuiuted “% éj r contain no nore

Ehchdd
t han six carpgz 9 mnv gfax ;&? ﬁ{e i ndependent | y
IR

selected fromthe g rkyl of one to

enr
about our mh’:‘" “%% og;gg;%&'ﬁﬁpﬁ mﬁ?\enyl wher ei n

the substituent is %C?'Fﬁ’??
-75- al kyl of one°§“b“'-?;11§5%‘4lt ¥ 67roen S, ARy 2Bk % one to about
four carbon atons, HKACHIYgaeietyHs akaneyiexy of e sraboREfogF oup consisting of
al kanol yl oxy, al k eaxbyh ostgmiskyd bevzeykixy, =hé thekalkylnoiostty contains one to
about four carbon atofrainsand t0rzbyhisiy carbod dtbms; ke (- rom t he group
consi sting of hydrogyngmyl sgﬂdabggyl -CORd 'beﬁﬁylbr(ﬁﬁéﬂy%m‘?h%kn al koxy
contai ni ng one 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 to about four
carbon atoms, and halogen, with the proviso that when
said benzene rmg 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 goup
consisting of bydrogen, axkyl of one to about ‘our
carbon atoms, phcnyl and substimted phenyl wherein

" the substituent is selected from the group consisting of -

-

| O AR



to about four carbon atons, hal ogen, and straight chain or branched chain
al kyl containing one to about four car bon at ons. 17. A conpound
according to claim 16, wherein R err] contains fromtwo to about ten carbon
at ons. 18. A compound according to claim 16, wherein Rerr] contain from
two to about eight carbon atons. 19. A78enpound according to claim 16,
wherein R err] is 2-meth r | . 20.. A compound a r.di fo claim16,
wherein Rerr] is benzyl%ﬁé,}l @’%ﬁc&o(z} %Lofﬁ%c g@bfzgpﬁ &ggx%Pg%?ﬁ 16, wherein
Rlerr] is al koxyal kyl whraboHt {oE C&&%@O%@@y B@f%l‘al ns one to about four
carbon atoms and the aPKylscleviedifyomain group coasisting abalkanslyloxyar bon at ors.
22. A conpound accor di ngaikshdifiatyalide wihieheite kel Hoiss dmtdigxyet hyl or
3- met hoxypr opyl . 23. Amgeogp |Sko ) @Wﬂeﬁg;mrei n Pis

|

fi
acet oxy or benzoyl oxy. _ .24. onpound accordi ng.to m 16, wherein
Rlerr] is hydrogen. Bsis W%@ﬁ‘gdﬁ&ﬁ Qe cHOHP FFUFISRS é’?rﬁyf’é‘?g%erei n Rlerr]

i s hydrogen and Rl err] iSvaightthainoptsandhed chaig akexysepBinag attording to
claim 16, wherein R err] tdaboayfhungashoancho, aiopen,sndetrhight chai®7. A conpound
according to claim16, weebeinbhdd ehidit 2884 cOhgiditg ahe torboyt four 28. A
conpound according to cl gifpydGiopdrerein Rerr] and Rerr] are hydrogen.

29. A conpound according to claim 16, wherein Rerr] is hydrogen and R err]
is n-butyl. 30. A conpbuAdcempaidi aerording| Wi elais, Iyheheren Rgerr] is
hydrogen and R[err] i s cpiteimglfrom tw@1o aBoutolep @artdnanems.di ng to cl ai m 16,
selected fromthe group t®nAi sémpndf according to claim 16, ‘wherein Ry °*

4- ani no- -met hyl - 1 | ;
LS )T L o e g i

a- met hyl - 1- (2- net hyl pr glp%%‘& | i‘g1 6231%1 - fdc]w r%ﬁl@h%%_t%}s acet at e.
-76-  32. An antivir 'gg Utélcal%}%? ositjion conprising, a conpound
according to claim1 and®% HompQuadace f@%&‘éﬁ{lé&& iR Rels ¢ he
conmpound bei ng present beazydn armount effective to inhibit the progress of a
viral infection.  33. AZheAhwmpoing adoodding toclairheiéo wisreis Ry fsesis in a
atkoxyalkyl wherein the alkoxy moiety contains one to
about four carbon atoms and the alkyl moiety contains one
lo about six carbon atoms. .
22. A compound according to claim 16, wherein R, is
methoxyethyl or 3-methoxypropyl.
23. A compound according to claim 16, wherein P is
acetoxy or benzoyloxy.
24. A compound according to claim 16, wherein R is
hydrogen. _
25. A compound according to claim 16, wherein R, is
hydrogen and R, is 4-chlorophenyl. -
26. A compound according to claim 16, wherein R, is
hydrogen and R, is methyl.
27. A compound according to claim 16, wherein R, and
R; are methyl.
28. A compound according te claim 16, wherein R; and
R, are hydrogen.
29. A compound according to claim 16, wherein R, is
hydrogen and R, is n-butyl,
30. A compound according to claim 16, wherein R, is
hydrogen and R, is phenyl.
31. A compound according to claim 16, selected from the
group consisting of 4-amino-a-methyl-1-(2-methylpropyl)-
1H-imidazof4,5-c]quinoline-2-methyl acetate and 4-amino-
o-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-

2-ethyl acetate. //
\\\\\“\\\\\\\\\\\\\\\\\\\\!\\
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s emmmemt

manmal , whi ch et hod conprises adm nistering to the mammal a conpound
according to claim1l in an anmount, sufficient to induce interferon

bi osynt hesi s. 34. A conpound according to claim1l, selected fromthe
group consi sting of:

N acet yl - 4- am no- 1- ( 2- net hyl propyl ) - 1H-¥81 dazo[ 4. 5- c]

qui nol i ne- 2- met hanam ne;
4-am no-[err]-(4-chl henyl )r 13- (2- 1E | propyl.).- St

i m dazo[ 4, 5-c] qui nol ?‘f’r %ﬁ%@nﬁﬂa& c%mp%m)cn%hl}:n?nga
4-ami no- [ err] - di meCRPPOUNG SCCATIRG) 15 6 1 And; iRaprpccutically
[ 4, 5- ¢] qui nol i ne- 2-2AEaPkARIR | vehicle, the compound being preseal m an
4- ami no- N- hydr oxy etamaduniNefiestivg e Tnhfibie thel progiess aflaiviral nfection.
im dazo[ 4, 5- c] qui nol BB_eAZma‘gioaaoﬁfaﬁiidag-;n,gemglggea@rabﬁxsynmcsis ina
4-ani no- [ er r] - met hytharkenf2- FRIHYHPMBAY bdmdkes iddaRlcinB- 10 the

C]] quinoline-2-ethanplyma 5 ¢ bo,.md :mcz?rditg| &Q ciam 1 IIF an amount
- Ili - - - - - ) - - - ’
ami no-[err] - met hy, Gent 18 mdite Rt Hroh bidsy eé%.zo hO

c] qui nol i ne- 2- met haHQt® : 3ya
4- amino- 1- (2-met hyl p ﬁpﬁlmﬂﬁm@m,@ﬁa‘%ﬂﬁgﬂ& from f%e_ 2- net hanol ;
4- ami no- 1- ( 2- met hy | PP FPUSITUEE A= phenyl - 1Hi mi dazo[ 4, 5-
c] qui nol i ne- 2- met han®-acstyl<4-amine-1-(2-meth ipmpzi)-lﬂ-imidazo@j—c]
2- azi donet hyl - 1- ( 2- et Hﬁihﬁfiﬂw mg)ézo[ , 5-C] qui nol i n-4-am ne;
2- chl or onet hyl -1-(2-r§§t ) pr‘? yr?“;-ll-l-l ‘da o%g 5-0% 1 qui nol i n- 4-am ne
hydr ochl ori de; 2- & m ‘ﬂﬁ OFoRbenye: ﬁél‘ @ﬁiﬂ‘ e dazo[ 4, 5- c]
qui nol i n-4- ani ne; 2 ¢et igpinaligenaMatasohy | - 1H i mi dazo[ 4, 5- c]
qui nol i n- 4- am ne; Lmﬁno-a,a-dimethyhl—(lmethflliropyl)dﬂ—inﬁdazo
2-([err]-nmet hoxybenzyl Idﬁﬂﬁﬁﬁﬁ!déﬁ‘ﬂe@%blr I m dazol[ 4,
5-c] qui nol i n-4-am ne; .
2- (2- met hoxyet hyl ) - 1-4-5048r ﬁgf}yﬁfw.\?Ft%-i'ﬁq-“}emy&'&i?}feﬂ%mfhﬂ’lﬁ'
C] qu| nol i n-4-am ne; trmdazo 4, ~C}qu1n0 ne-2-methanamine ht’.‘lmhydmte;
2- (1- et hoxyet hyl ) - 1-4-&mfw-mhaﬁﬂpm~nidmyig?'o@?@omzxﬁidazog,s.
c] qui nol i n-4-am ne; craimdie v amhiml - 1- ( 2- net hyl propyl) -
1H i m dazo[ 4, 5- c] qui nol i n-4-am ne; L.
2- met hoxymet hyl - 1- pheframiaa-pymetiiyl-1(2-deethylprapyd) 1H-imidazo{434 i n- 4- ami ne;
2- (1- met hoxypent yl ) - 1- (clquineling-mephyanpl;1H- i ni dazol 4,
5-c] qui nol i n- 4- ami ne; 4.amino-1-(2-methylpropyl)- 1 H-imidazo[4,5-cjquino-- 7 7-
line-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-¢]
quinolin-4-amine;
2-chloromethyl-1-(2-methylpropyl)-1 H-imidazo[4,5-c}
quinolin-4-amine hydrochloride;
2-ethoxymethyl-1-(2-methylpropyl)-1H-imidazof4,5-c]

quinolin-4-amine;
2-ethoxymethyl-1-phenylmethyl-1H-imidazo[4,5-c]
quinolin-4-amine;
2~(o-methoxybenzyl)-1-(2-methylpropyl)-1H-imidazo[4,
S-c]quinolin-4-amine; -
2-(2-methoxyethyl)-1-(2-methylpropyl}- 1H-imidazo{4,5-
clquinolin-4-amine;
2-(1-methoxyethyl)-1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinolin-4-amine;
2-methoxymethyl-1-(2-methylpropy])- | H-imidazo{4,5-c]
quinolin-4-amine;

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

2 Cmetonypenty 1 metpropy- s, | AU AT
S-clquinolin-4-amine; ®os



2- (2-met hoxypropyl)- 1-(2-methyl propyl)- 1Him dazo[4, 5-c] - 4- am ne;
- (2- met hyl propyl ) - 2- nor phol i nonet hyl - 1H-i m dazo| 4,

5-c] qui nol i n-1-an ne; 1- (2- et hyl propyl ) - 2-pyrrolidi nonet hyl -

1H i m dazol 4, 5-c] qui nol i n-4-an ne; 2- met hyl t hi onet hyl -

1- phenyl net hyl - 1H-i m dazo[ 4, 5- c] qui A@¥+ n- 4- am ne;

2- nmor phol i nonet hyl - 1- phenyl net hyl - 1Hi m dazo[ 4, 5- c] qui nol i n- 4- am ne;
and 2-[1- (1- nor phol i no) pentyl]-1-(2-nethyl propyl)-1Him - .
dazo[ 4. 5-c] qui nol i n- 4- anm ne. 35. A conpound according to claiml,
selected fromthe group consisting of: 4-am no-[err]-butyl -

1- (2-met hyl propyl)- 1H i m dazo[ 4, 5-c] qui nol i ne- 2- et hanol ; and

4- am no- 1- phenyl et hzl(:khbth@i*@ﬁwi E(ﬁcrhqwbg - B-imidazof@t hanol . 36. A
conpound according to gty nesS€el ected fromthe group consisti ng of

e O e
1- butyl - 2- et hoxym et h 9l P, 5- c] qui nol i n-4-anmi ne, ang 4-am no- 1-
butyl - 1H- i nmi dazo[ 4, 5{eReméthelp rw?imﬁaﬂiﬂ&iamahyialﬁhmdmo@ut ically

acceptabl e acid additi SR |GRhdlid NRRERE;.

2-methyithiomethyl-1-phenylmethy!(-1H-imidazo{4,5-c}

quinolig-4-aminc;

2-morpholinomethyl- [ -phenytmethy!- | H-imidazo[4,3-¢] .

quinolig-4-amine; and

2-{1-(1-morpholino)pentyl]- 1-(2-methylpropyl)-1H-imi-

dazo{4.5-c]quinoiin4-amine,

35. A compound according to claim 1, selected from the
group consisting of:

4-amino-a-butyl-1-(2-methylpropyl)-1H-imidazo{4,5-}

quinoline-2-methanol; and

4-amino-1-phenylmethyl- 1H-imidazo[4,5-c]quinoline-2-

methanol.

36. A compound according to claim 1, selected from the
group consisting of 2-ethoxymethyl-1-(3-methylbutyl)-1H-
imidazo[4,5-cjquinolin4-amine, 1-butyl-2-methoxyethy!-
1H-imidazo(4,5-c]quinolin-4-amine,  1-butyl-2-ethoxym-
ethyl-1H-imidazo[4,5-c]quinolin-4-amine, and 4-amino-1-
butyl- 1H-imidazo[4,5-c]quinoline-2-methanol,
or a pharmaceutically acceptable acid addition salt thereof.
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