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Arrerl vq;;qu;,g,feﬁls&eegokm;,@gm; 345 Park Avenue, ,New Y
10022,:~Urw ed4)Boriphiie Specilidhtion paviisiss Neogbwrrec! are “thewi fived
we -pay -yt (58 putem co'ﬂy 4bB0d AGIK PYBBL(EOT @714mi, 221900, { he
it ifs tovek perforned,231/00be particularly 5 described ir
f ol 3w ng ‘st (A2)Inextat accEptendenvent i'on relates to certain SUDS :
1, 3-dinet hyl - 1H ﬁWat@D(bfﬂx Y563 1626 21 1214120522022 24024712501 ar | \i WPBEBA use as
antiviral agents_:in. neAais2SY|281 MWY@{D%Y 31Y$ﬂls322nvent|on relates to a
met hod of preparing 0&2932%3@3356%3 oWh 82 35BFSY 360 - U.'S."Pat efit No.
3,600,393 to Graeve et36a|364%ﬁ§d’6’8 mrﬁom%@ 4365 205 10 descri bes

conpounds of the forr 7r69 PH% {? I l)y-‘acceptable salts |
¢ -6 é‘b 7:% &’E The- reaction schene -
é‘p neral class of = .

as havi ng hypochol e_ste-.
described therein:is

conpounds 5 ed i t 15.Stein et al, J-
Med. Chem 1@ éenqﬂi g é Eﬁﬁyfw éBBBGE corrpounds vhich are

4- ni trogenously substltute ch oro- - et hyI 1 H-pyrazol o[ 3, 4b1-

qui-nol'i nes as. havi ng been tes fvykaEGRA st vity. U'S. Pat ént
No. ‘3,234,142 to Wl frum . et %4? descri bcés corrpoulﬁds which are-20 -

substituted 1-met iy~ 3ol laisior MYERDLOMPAKRIG Wi CRpiranm, ormisema.kmwever do
not 20 : existing under the laws of the State of Delaware, United States of America, having
- offices located at 345 Park Avenue, New York, New York 10022, United States of
: America, do hereby declare the invention, for which w:fpray that a patent may be - _
45 '+ .. granted to us, and the method by which it is to be pe ormed, to be partlcu arly 5
.- described in and by the following statement:— -
C The invention relates to certain substituted 1 3-d1methyl-lH~pyrazolo[3 4b)--
_ quinolines and particularly to their use as antiviral agents in mammals. In another -
ST aspect, this invention relates to a method of preparing certain of such compounds. . . -
10 U.S. Patent No. 3,600,393 to Graeve et al and Bntlsh Paxent No 1, 355 205 - 10 -
Co descrlbes compounds of the formula ' L T . . P

W i €

' mcuzcuzcnzun, Rz

and the1r pharmaceutlcally acceptable salts as havm hypocholesterolemlc and
hypolipemic activity. The reaction scheme described therein is useful in prepanng _
15 the general class of compounds utilized in the instant invention. .15
“Stein et al, J. Med: Chem. 13 153 (1970) describes, inter alia, compounds which = '
‘are: 4-mtrogenousl% ‘substituted-7-chloro-1, 3-d1methyl-1H-pyrazolo[3 4b]-
quinolines as having been tested for: antimalarial activity.
. - U.S. Patent No. 3,234,142 to Wolfrum et al. describes compounds which dare _ :
20 “substituted l-methyl-3-alkyl-lH-p razolo[3,4]quinolines, which however do not 20
B bear nitrogenous substituents in the 4-position; The reaction scheme described is o
_ essentially a reaction scheme which may: be utilized to form intermediates used in
thie preparation- of ‘compounds of the instant. invention. -
_ ' It ‘has now been found that thé novel. compounds correspondmg to the o
25 ' followmg formula and pharmaceutlcl]y acceptable salts thereof have antmra] : 25
act1v1ty in mammals _ e
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bear nitrogenous substituents in the 4-position. The reaction schene
descrlbed IS essentlally a reaction schene Wnlch may be uti I|zed to form

It ‘has now been found that the noveI corrpounds correspondl ng to
. followi ng fornula and phar maceuticl¥y. .accept abl e sal ts thereof 1
25 activity in mammal's: [err] i 4=t

v 2 where E is hydrogen Iovver
_-tr|fluoro- rre,thyl | ower -

'/ ] ower aI kyI thio, 4
dial kyT ami-hoad- afa : ,
Fis hydr ogen I mmre Bl ﬂt;o énambr :ﬂkdx@lxgolwgzr zﬂl;g&hmxlwdroxiylom traluhgol-t hi-0," 5 :
thio, trifl uor@ﬂ%ﬂlh}qwef I%ﬁ"ﬂd}%\kkw Aminge iaved eikylagifon or lowgydialkyl |y | ani no v

or .5 [over Ufal FerGlyS 1oWF AR nhdta rvalkmlhdomer
al Koxyl , dowerthiﬁ ' dgblﬁcthyl %gnglkylfﬂg)oﬁlkoiﬁgﬁ o Wﬁo aml :o\lmr

di al kyl ani noal lcmwlalayiammo, I ovver aI5 m n . j‘ii o

where J:is:. hyd %{ﬂ% i}%&f =

t¥ifl uoro- 10{210% "ﬂ 83%‘% aka am no ’l’%{?‘ arn no, - omeot 0aI kyI ani no,., .

or | ower uﬂl al kyl awﬁam; is hydro e lower alkoxyl lower alkylthlo, droxyl, thlo, trifluoro- -~ -10 - '
where n is. al °hM'|ﬁ T fi"eﬁﬁ' Ismingalkoxy, m&% lovreg * AkyImBinoy e /¥ kyl ani no, 4

| ower  di-al-kyl afff¥ lgtﬁfﬁ{egg}rﬁ&pz t{,t@ ‘“wherei n" t he- heter oafri no group i a

a.5 or 6 member edwhesa i Qilmitith, $owes lalkiyldin Y@, Tiwer’ difalkylahinos bi hetéreainingd ng: and :

wher e at1§ eéast whergindhe. Eetemam@amms B @t%epmbmﬁwsatth ghstifutedop -~ 15

phar maceut i cal PV“%%%I%@ ; to?li %C@’ﬂﬁ Jt@%th% Eﬁﬁ“h?dréé}q inor.gani c aCl d

addition salts, fgge Wically lscptableS MBI iflude tRY D di‘dodamaactd :

hydr ochl oric,. ﬁddmo’h salts, for ‘sxdAnip ,|tbqse mwvﬂlfcom fagids atcpcas ﬁa PQC,,

hydr obr 0?8 c %&:ﬂﬁo fenic, gt 1] OE
succi nic. ﬁ“‘ a%rec[xmc, m& ch sa} e@;gg: rgi l?ﬂy
nvériti

 Eeacti.ng the asaaxma tt plieitydsf saltfadnmg upsT éamo mﬁdsnm‘anthl S.

i nvention cont be pombinad withhenecarimo l’eﬁ‘ﬂ ‘I°t oy Agid P@os ou § or a% of
therman B conty, M‘ ‘%r,ger ol et o .t*%?“ bag'

The term'"lo0 fopﬂ erei n means bot h. stral and branch d
25 chain al kyI ramhe::ate& mrmmml rpgml?m!lﬂs &fdhlﬁbmnm‘bﬁ%"esmﬂd oxtaple, :
met hyl , ethyl ,: %Wdlﬁyl ‘i'soprepyl, “or -butyl. The-preferred ant iviral _
corrpounds of th| s |nvent|on cbrrespnd'ﬂ!«"wnthe forrrul a. e e T a

hydroxyl

: where E is hydrogen or lower alkoxy, S : :
“where F is hydrogen; lower alkyl, lower alkoxy or lower alkylammo,
where G is hydrogen, lower alyl lowcr alkoxy or halogen,
-~ :where J is hydrogen or lower dlkoxy, - - T o L
35 where one or two of E, F, G and J are other than hydrogen, N 35 .
where n is an integer from 2'to 6 inclusive, and where Y is dimethylamino, :
amino, diethylamino, dipropylamino, methylamino, ethylamino, propylammo,
tertlary butylammo, or a heteroamino radical from the group :

v O s or ﬂm

40 ' ~The compounds dlsplaymg ant:vxral actlvlty, mcludmg nove1 compounds as' '_ 40
: describcd above are prepared by reacting the appropriatel fy substituted 4-chloro-'- R i
1, 3 dtmethyl-lH-pyrazolo[3 4b1qumolme w1th an amme 0 thc formula ' T

HzN(CHz)n

. ;wherc n and Y are’ defined as above Tl’us rcactxon 1s convcmently carned out in .
45 . - the presence of a nonreactive solvent: -and-at-elevated temperatures.. Suitable 45
-solvents iiiclude aromatic solvents such as toluene or xylene; or.polar. solvents such .
_ S cas N, N-dtmethylformamndc orN N-dnmethylaceta.mtde Alternatively, an excess of S
5o . Can sonithe amine ay-besused to serve as a‘solvent: Prefera,bly the reactionds carsied out - s
B ' at from about 100°C. to about 200°C;.Neither the temperature not the solvent are
: 50 critical. The resiltant product is readlly recoverable by conventional procedures,
as for example, exemplified below.™
The compounds described herein can genetally be prepared according to a
reaction schcme descrlbed in U.S. Patent No 3,600,393 and exemplified below.




[err] where E is hydrogen or |ower al koxy, where F is hydrogen, | ower
al kyl, | ower al koxy or | ovver aI kyI am no, where Gis hydrogen | oner al kyl

where one or tvvo of E, F G and J a t"her than hydrogen
35 where n is an integer from2 to 6 inclusive, and where Y is
di et hyl ami no, am no, diethyl ami no, di propyl am no, mnethylami no, e hyl Am no,
propyl am no, tertiary butylam no, ~or a heteroam no radical fromt e gfoup
T.he corrpounds %ﬁyl ng ant| Vi raJ activi ty, i r}c udi ng

approprl at etrlye aadtthstrEdSASEvﬂbm o-" 1 3-di. rret hyI 1H— pyrazol o[ 3 4b] qU| noI i ne
Wlth an- am ne of the fornula H2N(CHZ) Y where n and Y are deflned ‘as above.
_ hrried out  (HD45 - ‘theupresence of a
nom;eactl ve—g " : 2t ed. terrpedfngtuwe.. T apta—ew5 sol vent s
clude ar & —NQDIZ%EI SeHN a8\t oluene Btic 2| Srte Nar sol vents such
, N- di met hyl f or e or. _N-dl mﬁ'fzf#yf"acet am de. Altefna i,vely, an excess
_-of the am ne ndy be used to_serve as a sol vent . Pref erably the reaction is
~“carried out at from ‘about. 100C tcﬂ‘aboutzo degree C.:-Nei-ther the -
tenperature nor thegggp! vempciar e 50  F~* sty-CBhe resuttant product is
seadily recoverabl e by conventional pfospduees,M 50 as f.or. exanpl e,
exenplified bel ow. The conpounds desgCribéd ergin can. generally be prepared
according to a reaction sche:nga;,vd_crl bed i/n: Uﬂgnggt ent No 3,600, 393 and
.exenplified below. (v[)3 < 2800 - L
1,488,692 . . . HNEHY (V) H(CHz),.cl _ '
3 The reactidn schey > ARG _f.ol Lows: J A |Ie_'_&he above reactl on scherre
is. generally’ enploy'_ )} priepqr. : - bpo nds descri bed. above,
where B is an. anino orysuMst¥futed am ngd~ gNouly t he - -5 conpounds_ca
_be preepared according. to thée®oll ovv| ng rleacti _H3 scherme [err]. The apni.no .

group canthe jf desired, bes tituted by knovvn |nthe art to
. yiel-dthe: d rbyg %{,&f&ﬁ 53 m % hiipide’ ‘él ter rgatl ve
" route for g&&m&&iﬂbbfp&p daEHoﬁﬁ aéﬁall

- pyrazol yl )anthranl lic-acids, is an: UI mann type reactl on accordl ng to the

fol lowing reaction @&Menemeny VI - iy <.

v

" The amino group can then, if desxrcd be substltuted by methods known in the art
- to. yleld the des1red substltuted ammo group, ,g v ,

)

: . 10 .

o

- An, altemattve route for. the’ preparp.tlon of mtermedlate N-(3-methyl-5-
' pyrazolyl)anthramhc ac1ds, isan Ullmann type reactlon accordmg to. the followmg
_ reactton scheme' : , SR . .



[err] In the above reaction (Xl I), preferably Mis an alkali metal. The
catalyst is a copper containing catalyst, exanples of which include copper
powde - ~ H-de; ; de; | c—a¢ .
wel| as other copper 5 cont ai ni ng conpounds. The reaction is
conducted in the. presence of an 5 inert solvent, with the
)N of heat sufficient '"to pronote: the reaction. Exanples: of
fornan1de n-anyl al cohol , xyl ene,

1n. : \I\hﬂf"h

and 10 8 relate
percentages in t : Lal

unl ess ot herw se. spe ified* Alillthe_ per at ures. are- degrees :,'Oesnig ade unl ess
ot herwi se stated.  In* the foIIovvtng xanpl.es 't he' fornul as” set- for"fh are’

consi stent wi th NNR (Irll\l H1C|agove reaction (XII)!VB‘ lggﬁ%i %Rﬁeagsolﬁ?gcee}al aﬁ"le cataﬁyét |1an rar ed) "" :

analysis "of the r@pper! c@ﬁtﬁmlng catalyst, examples opper powder, copper- - .
2- Acet onyl - 7- met hybrenkt}: Qipiie Ibeonzide aBpric: dxideyeupkicnacétats; @s @kll-as other copper -

4- et hyl ant hﬁam | icontaiging ¢ @@mdgﬂewa@n ra aoqdp%etieﬂe q:ssncssE' 087
olven catio .
mole) in [err]. ‘? ﬁ&ﬁe ,’%ﬁ&’,ﬁﬂgi‘ cohv\gl
anhydri de 20 . egnegl nﬂahﬁ ethag andd ture stirred
under reflux for 16 memwnnoslsf rdnwdhequomgmtm thdmlfdbwmdxmwdoroduct
i sol ated by 19il tr ﬁ??%‘&ﬁ#‘“??ﬁ‘lﬁ%%ﬂ’at d*%ﬂ% B ageftne -
2-acetonyl - 7- net hy xa 'eQﬂ@atx we1 nlesﬁthﬂkégelAfAf
degree C.. Anal ysi Sp u.Mhtem;lu:tfatnres[aeexr de};rees C(ﬁ,txgﬁﬂe her®ise $tated NIn Ghe4 5 :

Found: C, 25 legt hesfor orth are - cons1stent with NMR (Nuclear -~~~
25 EXAMPLE A M("fag“ﬁ“‘b}‘ﬁ“g F).amd, ?@'&F }3E Phihe BN 1i ¢ acid The'
benzoxazi none of - Exanple- 1 (15 31 g.-,:EXAMELE®| €) was added to a-sol uti.on-
of nethyl hydrazire, (3.-90.g 2@A®8® lmb:é%ylﬂﬂ abbtnzoxaaoﬂdm 1 0 égjand 30

the resultant sol uf |dj?), §&?:' “%:m ﬁﬂ ng“§ gi‘ Eﬁ% nt was
removed . 30 20nd t 8@!’30 tmdf@ aﬁdg, or Y6 el d 20

N- (1, 3-di nethyl -5- hqnyx Thoh u)re&emklybaimdndam rbdncatsoldte %B BBragon; up&Y) - ni p -
188-192 degree C. pined}-acetony 17-mehylﬂ§ senppxagin-4-gne ||

17.13. Found: - C an; %ﬁ"c@}pgﬁg

by wei ghtv

b

,,H,3.ﬁo, %5 66.35; H, 5.10; N 645. Found: C, -~ *
EXAMPLE 2B. 25 66.14; H, 523 N, 639, . . 35", 25 :
N- (1, 3- Di met hyl - 5- pyrazol yl') - @nt kir ani | | g The caf’ aI yst enpl oyed was -
pr epar ed by br' efl y di gest W3%1ﬁgtgﬁ%t lanthramhc acid . - o

. ‘The benzoxazinone . of Example l (15.31 ? 0.071 ‘mole). was added to a :
g S solutlon of methylhydrazme (3.90 g., 0.085 mole) in .acetic¢ acid (150 ml.) and L
30 the resultant solution was stirred at 80°C. for 2.5 hours. The solvent was removed © 30 -
: .-and the product was recrystalhzed (acetonitrile) to yield N-(l 3- dlmethyl-S- D
pyrazolyl)-4-methylanthramhc acid (8.59 g., 49/ )y mp 188—192°C
Analysis Calculated for C,,H,,N:,O2 5 6 16 N, 17.13.. Found

- C 6347 H 620 N 1738

35 S L EXAMPLE 2B, ' e 35
- N-(l 3- Dlmethyl-S-pyrazo gl)-anthramhc acld .
The cata]yst employed:was prepared bly riefly digesting a commercial copper
~ . powder (1 micron) in 1 N aqueous hydrochloric ac1d The powder was then filtered :
, _ washed with watef and acetorie and oven:dried. .. ' _
.40 - - To a solution of 4,84 grams of'] potassium carbonate it 18 ml. of water were' .40
' added in succession 8.0 grams of o-iodobenzoic acid, 3.88 grams of 5-amino-1,3- '
-d1methtyl pyrazole and 0.8 gram of the copper catalyst The mixture was stlrred at y .
reflux for 5 hours. There was then added an additional 50 milliliters of water, the’ R
oo . mixture being refluxed in an’ additional 30 minutes and then filtered through T
- 45 . .diatomaceous earth. The filtrate was dlgested with decolorizing carbon, heated to 45
: reflux and filtered. The “filtrate was cooled and acidified: with 3N aqueous =
hydrochloric acid to afroduce ‘N-(1,3-dimethyl- S-pyrazolylanthranilic acid, mp
175°—189°C,, recryst lized from ethanol to gwe needles, mp 204—206 C.

" : EXAMPLE 3. .
50 (3 Dlmethylammopro%ylammo) - l 3 7 - tnmethyl - lH pyrazolo[3 4b]- 50
RS qumolme dihydrochloride :
A mixture of N-(1 3-dlmethyl-5-pyrazolyl)-4-methyl-anthranlhc acid- (6 47 g o
0.026 mole) and phosphorus oxychloride (65 mi) was stirred at reflux for 3 hours.
- The cooled mixture was concentrated at 5 mm to a syrup which was poured .
55 onto ice. The mixture was basified with 4N NaOH and then was extracted 8%
with chloroform. The chloroform extracts were washed, dried and evaporated '



powder (1 mcron) in 1 N aqueous hydrochloric acid. The powder was th

( _ en
filtered washed with water and acetone and oven dri ed. 48 To a
solution of 4,84 grans of nn'r ,’-\ch -6 of water were 40

. added in succession 8.0 gr Ans of “o- 1vodober¥2‘@| ¢ aci d 3 88 grans of
1, 3- Td! met hyl pyrazol e and .0.8 gram of the copper catalyst. The
st irred at reflux for 5 hours. There was then added an additional
mililiters of water, the nmixture being refluxed in an additional\30
mnutes and then fi] tered t hroug di at omaceous earth. The filtrate
_ _.V\ﬁs di g St ed with dm‘nl Qri-zi Rg—6 d. The
. filtrate m&W;ﬁomﬂc&h@Mth-é%ngOFP[% ggflﬂ%‘ 3 pagepiodisic acid to

Pr OdUCf: :\l;(!(astl'd#w r;Fyi % 9111 oled @l cesﬂﬁmihz&vas189 degree C.,
Uys a I%‘U oA Lglv»ae dmmuas.;hwpfoaﬁmm@ réulisge C.. EXAVPLE
a | s Dwas am uadsas ssgnngl > natﬁ,l‘t'ﬁ;o thyl <31H -

a 1ssolution 1n I+

py‘r zol of tle 5oz @ --I 1v le E? g’:dﬁ ?: drochloride_acid p i&d@& xture of

N, 3-di W%‘Mﬁﬁ@?‘fo%?‘b 7%, Hrfinoftyl- tHpeadblo-g. , 0. 026

;;'_:_'rm‘i e) and p mbm r tma&qeequs rethanel) . gavef m@x for 3 hours.
‘The cggl ed . 290°L-A202° cx).oncentr ﬁd%ﬁ{: %gﬁ q@zw&gdwas d8ured 55
--;;onto I ce. rg‘e_ﬁgqﬂgé 0 zﬁthen was extracted with
chl or.of orm or‘ofofm extracts wer e vvashed ~dried and evaporat ed’ 5

15488692 to  4-chloro-1, 3, 7-t r EXAMPLE-4
g.)'. The pr dedudRimgthyl 14- été‘ﬂ‘ew{aﬂl@%ﬁ@%“ 1 azol &Léﬁﬁk}ﬂg@’%b”% (? -

~ the nitkture wap lﬁfgﬂ R4 dfd py.dfn{&hyi.&-ﬂ@waow molintu(nﬁva,s cool ed and

. ‘excess ani ngygsamole) gsir Cbafbiondl rm% egole),) @an Ftblé‘ﬁﬂl‘%}% in -
~-chl or of or rnt %@3&%@ QSBJ,O%GIOE)‘:;@HMH 31 %%‘5:% rg”ﬁﬁé’é%sl on with
" aqueous po :
“evapoidt Ipon ﬁ%"é&% er y{? gﬂor%ﬁngf » and 29

aféd r, 8 9@ lﬂrapﬁfhtddntolleﬂeqnam (6 Qirg;i. 97 %FT nt with 2

“equi val ent's diliyd&ﬂrhbﬁdln{;saltl\ilah a“ apor ation,
'gl g sddl gﬁf hyzip%%n&ré ‘m t a‘?‘“?'?‘itmlﬂgfiﬁﬂmmr - 4E] qui nol i nle
or Re s | 2
Seny g Dos g%;},g imuecsess 108 N)18. gammdqﬁ 10 25 290
tS(E)S ﬁgal ﬁlg Cal cul at ed for [err] 56 25 H 7. 08 "N, 18 22, Found C
~di met hyl ami n @ 5%{ ? Ilflvg)mw 11;.%[% ?BTE BI #glojﬂnéeb]?lmne o

D hydrsachl ori de& mnxture of 4-chloro-l 3-dlmethyl-lH razolo[3 4b]qu1nolme (13.89 g., ‘30

e 15 A
‘m xture of . 40.9hingle)y po ; b 4.63 g., O.
i A R T e

: dlmethyl -4 -3 - roxy ropy]a.mmo) - 1H - pyrazolo[3 .4blquinoline,
'35 p 153.5—155°C. The ydroc onde salt was prepared as descnbed above, 35
' mp 252.2—254.5°C. T
: Analysis Calculated for CuH,,N40 HCL C, 58. 75 H,6. 25 N, 18 27 Ci, 11:56.
* - Found: C, 59.16; H626 , 18,54; Cl, 1159 _ _

e : ' EXAMPLE 6

40 13- Dxmethyl-4-(3—chloropropylammo)—1H Jayrazolo[3 4b]qu1nolme hydrochlonde 40 .

.+ . A solution of the hydro[:i' ‘compound of Example 5 (11.50 g:; 0.038 mole) - - ;
and thionyl chloride (110 ml) was heated at 60°. for-2 hours. Evaporation

ylelded 4-(3-chloropropylamino)-1, 3-dimethyl-1 H-pyrazolo[3 4b]qumolme ‘hydro-

- chloride; mp 210--214° after recrystalhzatlon (absolute ethanol).

45 " Analysis Calculated for CH;,CIN;-HCL:- C, '55.40; H, 5. 58; N 17.23. 45
o Found C 55. 14 H, 5.61; N, N, 17.44. , _
oo '- o EXAMPLE7 o ' ' :
@ 'l 3 Dxmethyl -4 -3 - (N' ' methylp1perazmo)propylammo] -1H - pyrazolo- '
ST ) 4b]qumolme dihydrochloride = - :
- " A mixture of 4 - (3 - chloro ropylammo) 1,3- dimethyl - lH pyrazolo[3 4bl- 50
. .. quinoline hydrochloride (4.63 g., 0.02 mole), N-(q-ammopropyl)-N -methyl-
€. . . . vpiperazine (3.15 g., 0.02 mole), and potassium carbonate S .76 g., 0.02 mole) in
e - . DMF (60 ml.) was stirred at 130°C. for 18 hours. The solvent was rémoved at

S " 5 mm, and the residue was dissolved in. chloroform. The solution was: washed -
55 . with water, dried and evaporated to leave 5.24 g. (75%). Treatment with two 55
1 - equivalents of hydrochloric acid yielded 1 3-d1methyl-4-[3—(N'-methyl ipérazino)- '
. propylamino]-1H-pyrazolo(3, 4b]qu1nolme dlhydrochlonde, mp 66—270°C
(dec.) after recrystallization (ethanol).
Analys1s Calculated for - CmH,.N6 2HC1 C, 56. 47 H, 7. 11 N, 19.76.
60 Found 'C, 55.90; H, 680 N, 1991 .



butylamne (2.23 g., 0.02 nole) in dinethylformam de (DMF) (60 m.) was
stirred at 130 degree for 16 hours. The solvent was renoved at 5 mm and
t he resi due—was—206 pgr.fiflnnnr‘l between water_and. chloroform The

organi ¢ phase was separat-ed;s 20 washed with wat er dri ed and evaporat ed

to | eaverqgn oil (6.02 g., 97% The di hydroehl ori de salt was prepared as-. .

apbove; recrystallization (ethanol) vi el ded |

descri bgd
' 4( 4- di met hyl ami nobut yl ami-no) - 1H pyrazol of 3, 4b] qui noline ..

, 3-di imeg |

" 294C. (dec 25 Anal ysi s Cal cul at ed for [err]
Czih?:lydr(c): 56“’2?,6,.”:?.7.\,0, ( 1“_2_’_ —Found B2 o :;}é 58 H_6. 82 N 12 35_2.'
pyrazol 0[3 4b] qU| n %“ Folo R el AU i1 1
4-chl oro-1, 3- di net hyip“‘h .psazm/p[,@mﬂm@ |m : aserI e)

pot assi um caﬁbonataéd@d@ mniu@s toan ; Qh. , 5

bor i) T o T i E. oy

Renoval - of the FoRd) Xhd b §tra
(74%° of ‘1, 3- di nmetylspkide. ilfhe aig ety AP Yima 6-nitro-

pyr azol o[ 3, 4B] qui n‘(ﬂ{ ezolofiA blquinaily FJsohatady A Xty ' Bowﬁtulmoedd ori dmll;

)2'“25} 519Gy dibydo

Néizﬁtl @ 25,17 N1
08.-11.59.  EXAMPLE 6.
; I0[3 4b]qurno|rne

salt was prepared %P
Anal ysi s Cal cul ate aly i
Found: C, 59.16; I-FOUGdZB48ISH, H&Q%N,
1, 3- Di et hyl <4- (3-chl oropropyl ‘am no) =
hydrochl ori c}é 40 6A finbti1an dgﬁetﬁ,lpem
g.; 0:,038 nol e) and ﬁ?#b@qwdolmhbﬂiyd 161de0 - .
2 hour s.” Evaporati pg” ag mpound of Example 81(4.00 é 0012 mole) suspended in ethanol

4- (3-chl or opgopyl-gh rfﬁ Jf%?‘“@gf;ssr/ AR RN -5 f‘fﬁé‘“%lflﬁ%” "}.ﬁ‘%‘?

chloride; np 210--ZAd s ag’ﬁﬁrﬁpb‘iait ‘1td 1@% ¥ ﬁﬁl-l met

Anal ysi s Cal cul at aehifiaprop lemm]on-py@olc854b4@lndee Brlﬁﬁ'oclﬂbndb It213 necess: Foun
C, 55.14;-H 5.61; O&Oregr %Qtﬂpm cause§t #ap kengupo eypasu; eN -

Enitrogon becauserit rapid|
W Enitro T mpidi
met hyl pi PeraBi No) dahsH ahd rbus atelizbaeshanoly Mo OMSEC ] eciD ] il e R s

(ethaldl};C

158332& 2@'23 11. 56-'_'.' -

B s .
%’eﬂmﬁxqmggmgelé}é:o‘f or -

303°C. ' o
di hydrochl ori de 50. Analysis Cdeuldted for €,,H, N2 C(E sg.mmsm@;rmmlsal Fouhd) - 1, 3 -

--dipethyl - 1H - GQyld%dhota; MePl07. 50 qui nol'i ne hydrochl oride (4. 63 g

0.02.ol e), N-(n--am nopropyl) N .- met mkammmazr ne (3.15 g., 0.02 erI e),
and pot assi-um car l§o
130 degree" @ for 18 the 30

. 0.1 fV V. ;
resi due was di SSOkMREd with GodtiRTahyd 2 &92) %ﬂsm%sssgn ?ﬂﬁ‘i%ﬂw&uﬁ?mm wi'th

vat er;;__: - dried and. e%amggegd;g . %eesoﬁm giﬂ‘oformmg;ﬁfgﬁgﬁﬁ Igﬁt??ltadneg wo 85
equi v ‘énts f Q i |€d L chl . d e
di e fhyl g ( N' orﬁaﬂ l/ ILIph %?e')macetarm 0- l 13- d1methy1-4~(3 d1methylammopropyl 35

oling; recr st lization fro ater  -gave
propyl-am no] 1H py4-az69iCo 3r,a&b j.qui ni. ol 1 ne: y iﬁ 3 ochforl e rﬁn Ggp27OC
i : Analysis - Calculated for C, H,,N,O C 64 38; H, 7.39; N, 23; 71 “Found: .
(corrected for 3.76%, water of hydratlon) C 64. 52 H, 7.12; N 24 08 '

© 40 - P - EXAMPLE 11. . 40
S 13 Dlmethyl - (3 dlmethylammopropylammo) 6 - ethylammo - 1H - '
zrazoloB 4b]qumolme : _
e acetamido compound of - Example 10 (1 34 g 00038 mole) in. tetra-- :
{drofuran (THF) (10 ml.) was added over & 30 minute period to 8.86 ml.
1 molar:borane -in' THF at 5-—10°C, After the addition; the solution was. = _ 45.
refluxed for 1.5 hours, then cooled and treated with 4N’ hyclrochlorlc acid
: 56 ml.). The THF was evaporated and the ‘aqueous pliase’ was neutralized with
- 4N sodium hydroxide. Extraction. with chloroform and workup in the usual
Lo " . manner yielded: 1,3-dimethyl-4-(3- dxmethylammopropylamxno)-6-ethylammo—1H-

45

50  pyrazolo[3, 4b]qu1nolme, treatment with three equivalents of-hydrochloric acid - L S:O; Lo

-and subsequent. recrystallizations from ethanol: gave an- equlmolar mlxture of
. di and trihydrochloride. salts; mp 210~-214°C. (dec.).
. Analysis Calculated for.C ,HuN,25HCI C, 52. 87 H 7 12 N 19 47 Cl
20.53.. Found C, 53 23 H 6631» N, 19, 80 Cl 20 86

ss E_xf MPLE 12, © . ot v 55
: .4 - (3 - Dlmethylammopro lamino) 3_6 7 - tetramethyl - IH - pyrazolo- B

o ' .[3,4blquinoline dihydrochloride:
t : C N-(1,3-dimethyl-5-pyrazolyl)-4 5-d1methylanthramhc acrd (2 85 g - 0 011 .
mole) and phosphorous .oxychloride (60:ml.) was stirred at reflux for 1.5 hours.

. 60 The POCI, was then evaporated and the residue cooled, adding excess 3-dimethyl- . 60“ =

aminopropylamine (about 60 ml.). The reaction mixture then was refluxed
- for 16 hours. The reaction then was cooled and evaporated.

1idg - 17, @}methﬂ 62(3ndine)hylamxwﬁ>pylﬁﬁmm THyezelbi rred at



(dec.) after recrystallization '(ethanol). Analysis Calculated for [err] C

56.47; H 7.11; N, 19.76. 60

Found: C, 55.90; H 6.80; N, 19.91.

Rn (.; 1 o Q2 N AAMNDL
8. 1,3 - Dinethyl - 4 (3 dimethylahinopropyl amino) 6 - nitio IH -
pyrazo[o- [3,4b] quinoline A mixture of . 70%nnitric acid (1.2 .) an 5%’
[err] (23.6 mM) was 5 added dropwi.se over 30 ninutes to a sol ut if at
[err] dimethyl ani nopropyl ami 0) 1H pyrazol o[ 3, 4b] qui noline [err] a2
nltrom;thane (30rr1) After t he a;ldgstggpn the nixture was. stirred; at—10- 20

necessary t QecileOkl®

degre‘,—\, Ot L rotr-s; alru tnt:ll t:ll Wt Tl l] ang. neUIrallse Wlth
ammmoni um Hy dr @snduth ?a& QW 1 roform -and’ tge resultant solution was
Lerr]-4- (3_,3 ﬁn Isucce 8i ueous smx;% cgr8 (:gt%:, yvgﬁ:g :glclldb(ggj, N .
iglvpyr azgl ofi %1;3)1 xqzuiuﬁ :ernr -prop bhnadt %{eguvalﬁmts ofranmeouhllér of osrgén and
worked u °““ oling 15 C theregpaprec 89- 192 . degr ee
& My o ﬁiﬁhﬁ i EE R RS S0
for” [err] G| 48nalyis Cdlcu e‘d&'or HQ3448J 5458 I-ll‘ouﬁd 02; N. 20.08.
15 C, 56.88, H, 7.12; N, 17.19. . EXAMPLE O..
15 6 49 Am no -1,3- di met hyl- - Eé(AMI(I& 13.di net hyI am nopropyl am no)o- I H -
lpyrazol o- 1 hylnol-(&}duﬁa mpltnmlanm)%enﬂhqxvdﬁom%’lﬂm of ' Exanpl e 8
(460 o, 0. 0123 L‘ fi%‘h@g@ (X ﬁum,h.)e O3 @bliga 510 o/ C (0.4
g) was shak m@{ Y’lh‘l)’ fnilic 50 psi for
2.5 hesirs. sixthmeutrmmnv dand reﬂ@ietlhe stvent

:%Snosrssslﬁﬁgbl“‘@ l& ﬁw{ﬁ% LSRR

salt -in th

~upon- &posy mhtcold;:gxanzgﬁers % f B‘%?Em@g&’z e%b_g?egh ﬁ?{

C (dec.).

'C,51.19; H, 7.217 N, 21.07: EXEMAMPIEI4.6 - Acetamd}?

%8 '55‘s| 3 |'cu|

"[err]: C, 52.99; 680N
i

£ eoFedi I ltdi &id the tariasw eamstedlyuvaslapl dly: dar kens
rochl ri de

nmp 305 degree
21. 81 Found:
di nethyl -4

4b] g |noI|ne

-(3 - _di met (KIE ylammpprswad&le? ol -stwl- 1
30 Thégam ne 0@” !Eé@?ﬂ 1:5- ?1%4 gﬁﬂthiaﬂﬂ19%iddGSMg(3o o ) was -

treated w tIp1ecmbl en

go,ml

stirred at E8cese BOER Was thrm ren.@vthlo

l.ce- V\@&EI’

B

45
50

55

Wit %ﬁ th.lﬂmopropylamme ?t 60 nﬁ?ﬁﬁ? . for IGQllﬁ)hlﬁ'vs\H yd

¢ excess amine was then removed at reduced gressure and ‘the olly
residue taken up in chloroform, washed with aqueous sodium carbonate, water
" and brine, dried over Na,SO. and- the chloroform evaporated to yield 6,98 g

- of a yellow brown oil.

The dihydrochloride salt was prepared, as above, using 4.0N HCl The crude

_';sohd salt was washed with acetoné¢ and recrystallized from: N-propanol then -
-isopropanol to yield 5.25 g. of a white solid, 1,3-dimethyl-4-(1, 3.dimethylamino- -

propylamino) - 7 - ethyl - lH pyrazolo[3 4b]qu1nolme dlhydrochlorlde, ‘M.P.

" 248--251°C, (dec.).- '
.. -Analysis calculated. for C,,H,.,N, 2HC1 C, 57 29; H 7.34; N, 17 58 Found '
C, 5720 H, 761 N, 17.62. _

EXAMPLE 15.

Y 3 Dlmethyl ~4-(3- dlmethylamlnopropylauuno) 6, 7 dlmethoxy -1H -.,

.- . pyrazolo(3 4b]qumolme dihydrochloride - °
. A mixture of N-(1,3-dimethyl- 5-pyrazoly1)-4 S-dlmethoxyanthramhc acid
(1.0 g.,..0241 mol) and ghosphorus oxychloride (100 ml.) was stirred at reflux
for 3 hours, cooled and the excess' POCl, removed under reduced pressure.
The resultant solid was heated with 3-d1methylammopropylamme (100 ml) at
174°C. for 18 hours.

The cooled reaction mixture was_partitioned between a large volume of

.- aqueous sodium carbonate and ‘chloroform. The organic layer then was washed
with -water and brine, dried over Na,SO, and’ evaporaté to yield 5.0 g. of -
semicrystalline material which was rubbed under cold ether and-filtered. The

filtrate was concentrated to remove solvent yielding 3.35 g..of a viscous oil which -

was placed on 75 g. of alumina on a column and: eluted with- 500 ml. 95/5,
éther/ethanol. The eluant was concentrated to dryness yielding 2:10 g. of an oil,

| " which partially crystallized on standing. This material was rubbed under a
" minimum amount of cold ether and filtered to yield 753-mg. of sticky solid. The
.- dihydrochloride salt was. prepared as prevmusly described. M. P 259——261°C

B (et

' Analy51s Calculated for C,,H,-,N,O, 2HC1 'C, 53. 03 H, 6.79; N 16 27 Found:
C, 53.55; H, 6.66; N 1590 _ _

eonfor £ heurs.ol uti on was

onto.
30

45

X 55



4N aqueous NaOH and extracted with chloroform Evaporation of the dried 35
ggganl c phase vyielded 6-acetam do-1, 3-dinethyl-4-(3-di methyla i nopropyl -
o i | : .

np 64--76 degree C. (hydrat ed).. Analysis Cal cul ated for [err] C, 64.38; H,
7.39;" N 23.71. Found: (correct ed for 3. 76% water of hydration): C, 64.52;
H 7.12; N, 24.08. 40 L EXAMPLE 11. |
4?h1|,3 Q met hlyl - 4 - (3 - dimethylaninopropyl anino) - 6.- e
et hyl afi\Rgpr Qpy amno-6- ethylamno 1H— oI034b U|no||ne Te
acet am\ae o.-- - — X : 14%3,5_’22 : : ]q' . - il

hydr of urdn- ( THF) ( o) ' PLE g
i mﬁ,’f{ 5%"}}}{3@”‘?‘8@' s, Riele2 e

of | molar borane™ 3, by :_.S‘B’]'u °on was -~
.45 refluxed for 1.H9nhmehannémef thizopreeohsaRhimples ¥ lc3iditite Wfézhlyu-ﬂochl ori c,v -
digiethylaminor a| i zeld ..

\?\Acltﬂ E1ﬁ| ?od?SmTﬂsd%g;mr@:ﬁfﬁﬁg‘gmﬁ &%Pgﬁb&%u%% ' .§l« t he %J

usual manner yie c stalllzed from hota ous -ethanol to. yield: 4-(3-di thlh - TsL
, 3-di methyl - 4- (3- da )k{y -difiibthyl AH °91#ﬁgéb<]’h ihoiiwe ihydrobh ﬁmjpmpy B S )
pyrazol o[ 3, 48] qui ngl i 5% P‘eéﬂﬁhuﬁ’véﬂ%nt‘% %?6 rﬁ%d}’o@m ori. &0 o
acid 50 and subset8fit d ons from-et hanol gave -an- eqw ol ar. '

mxture of di .and tri hydrochl or.i de sal EXAMPm.EZIIO 214 degree C..(dec.);
Anal ysi s Cal cul at eti3f-(li*lm thylr-]4 - 3, phraginoprapylqmino) - H - ‘pyazeiol3 41@31““0296 53

Found: C, 53.23; H- -
15 1¢hl tafiio)- E3-dinAlhyR - pprizolol3 dblquincline (3.00 g, 15
- EXAMPLE 12 00923 mol) wasri.,?cted wzth excess pﬁerazlne uﬁér 'ﬁm?oger( &e i4(8°C for . . .
Di net hyl am nopr opylﬁaﬂam)‘l!ht ®oled pasty ataction iphoduct Wds}-partitic tgr.@p ‘water | -
[ 3, 4b] qUI nol i. ne d, %: 5{) . organic. phase wa%wats]l:etd with ‘;‘r'iltt {me, l(%mid.
wi ne, filterec a i
N- (1, 3-di metfy a B&JJBﬁ% “e‘x& A afih 2& gég Gy 0. Oi_ol

et ey
mol e) and phOSphor wwwﬁrhﬁéus me‘% ewa_siesalt waewlashéd with hegsontand 1. 5

oxces Thelt‘gd{u ”fi% %ﬁﬁ% e

excess. 3 dlnethyl
carc &UC‘SH,,N' Irmcleacmwmﬂm 61£8n NARTT (Foinm:i and25 :

: O

m xt ure t hemsnas ref

evapor at ed. 7 ..C,:51.25; H, 6.03; N, 1900 : 1,488, 692

7 TEedre5| due . vvas di ssol ved- b chi or the: fesul tant  sol ution was
washed in successipg V‘bHLth QYEOHS. g r Mt-em fizolo3Bl- br i ne,
dried with [err] and yﬁ ognmbgl d)si APW Wg%/yv s%?lg (94%
yield). Diss¥ ution. | tdimathyl HVH °1 [34 ‘19 QQ& qqueoa%

| N hydrochl oric ac %ﬁéﬁ te : Y& m 2 pm b, S

t here was recovere oEls xarreaampmepwaamaaa)bnnel d8ed; a'rid- R

t et r anet hyl I'H~e onaladl The -dilgdevbhlogidensslt wes: piie : -
crystal s, ynapﬁgr e at ?W ﬁfé ]%%)Fr‘?g It was washgg Wacetone and. reérymilzeg 35
B Tom. aqueous ethan ovet 1.75.g. 1,3-dimethyl-4-(3-isopropylaminopr gyl- : e
' ammo)-lH-pyrazoloB ,4b]quinoline dih drochlonde, M.P. greater than 300° '
- .. Analysis Calculated for C,.H,,N, HCl G, 56 26 H 708 N 18. 22 Found_
¢, 5625 H, 6.95; N, 18.32. S

0. : EXAMPLE 19. ' 40
1,3 - Dlmethyl .4 (3 - tert.- butylammopropylammo) - lH pyrazolo[3 4b]- B
quinoline dihydrochloride . - ° _
: In the manner of Example 18, replacmg 1sopropylam1ne -with - tert-butyl-
R . amine, there was Frepared 4-(3-tert-butylammopropylammo)-1 3-d1methyl- o
- 45 : yrazolo[3 ,4blquinoline dihydrochloride. = 45 o
o . 7.~ Analysis Calculated for C.,H,,N; 2HC1 C 57 29 H 7 34; N, 17.58. Found: - -
C5711H731N1804 e

R EXAMPLEZO -
IR 4 (3 Dlmethylammopropylammo) -1,3,6 - tnrnethyl < 1H pyrazolo[3,4b]- ST
S0 o qumqlme di ‘ydrochlonde 50
: A mixture of N(1 3-dlmethyl-S-pyrazolyl)-S-methylanthramllc acid (3 ¢, - .. :
. 0 0151 mol) and’ ?hosphorus oxychloride (65 ml.) was stirred at’ reflux for3hours. . s .
. After removal of excess. POC; there was added an excess of 3-d1methy1ammo- o :
T . propylamine and the mixture refluxed for 16 hours. The excess amine was then - _
"55 "removed ‘and the product extracted with: chloroform, washed and isolated, as " 55
described above; to yield 4.59.g. of ia yellow solid. The product dlssolved in
1-propanol was treated: with two e%uwalents of IN aqueous HCI to form the
_ dihydrochloride which was isolated ¥ eva oratlon, The product was recrystal- .
lized from ethanol to yield 4.06 g. ite" solid" 4-(3-d1methylammopropyl- o
60 z(a.(rimn;))-l ,3,6-trimethyl-1H-pyrazolol3, 4b]qumolme dlhydrochlonde, M.P;:274°C. 60 .
ec



Anal ysis Calculated for [err] C, 57.28; H, 7.34; N, 17.58. Found: C, 56. 88,
H 7.12; N 17.19. 10 _ EXAI\/PLE 13.

pyrazolo- [3 4bquIn0I|ne dlhydfochforfde: W
4chl oro-1, 3-i met hyl - 6- met hoxy- 1H pyr azol o[ 3, 4b] qui nol i ne 0. 825g. (0.

- nol.) - prepar ed .as above fromN-(1, 3-di net hyI pyrazol yl ) - 5-net hoxyant
15 . aci d, was m xed W t h. about 10 m »of 3-di met hyI am nopropyl m ¢ and
refl uxd 15 for 16, hours. - above,
~.i-sol at-€e e o 55 . —+N HCl and

then evaporaéesq‘ﬁm%%e}{ﬁ% §:(!ﬂzé‘ééﬂ¢bd3, |56}2~‘hdi, 7@§thtBIZZt medcool ed to 4
t

~and stored unAt’ HiRes Lt;:o g@na e crystals
“weLe repeat edirypwm&edve?@prepared Wetf o@élig coftl setgfnltﬁ @0‘;@% g&ge% e dri ed under
: vacuun} M P. 281-2820C. (dec.): _20 Anal si's Caleul ated for. [err]: '

54: 00;° H, 6.,80; 4 pﬁr 17.5 EXAWLE 14.
1% - Di met hl%)[?h é&dﬁe&dlrﬁ%ﬁﬁm (fr§ opro&yfa%et?ligxy ? PV - 1H -
npyrazol o- 25 Recrystl a;ruaquobusreehadolhmaasﬂm (dedg = 25:A:.m xture of

N- (1,3, di net hy|An s aﬁphram e acd (5.00-g, .0193 ol )
and p osphorusd)gy eNng4 Was stirred at reflux for 2 hdlrs.
Excess. [err] was then rem)ved at reduced pressure-and-fhe.residue heated
with 3-di rret:}.lyl mne 24t 30 degree C. for 16 hours. 30
~ The excess & ;jn lg%a;ﬁgl%“ "“F Proeur eyragqleld oi 1y - . 30
resi dys. t aken. macﬂmal

ﬁu%us\bﬂﬁah&dm tgheal R B0 UM car bongke, water
and ‘brine, "dri ddalgsiseCaldkR&UTbr Lh#l,Na2HCh| or of or m evapor at’ ed-to yield 6.98 g.

~of a yel | ow br @/ﬁjﬁ (H, 5§§e§d}aﬁgdﬁdﬁlﬁ1 ori de ‘sal{ was prepared, as above,

usi ng-4. ON.HO e cr’u "solid salt . was: washed. wi.t h-acetone and
‘recrystallized from N—propanol B)blﬂﬂPLB53|SOpropanol to.yield 5.25 g.- of a

“white28olid]l 31' ?-‘ ?thﬂét‘h lmsthmmMMmm b opgsirazoioficibl-- ' 7 20et hyl

- I'H -pyrazol 0[3R % P. 248 251 degree C. (dec. )
Anal ysi s, cal cuhailysik t&ﬂ By‘ﬂjg Z#ﬁ% %g N 17 58 Found 40

: C, 57.20; H* 7C6 728|;\|H 138;@&175 Found S 40

 EXAMPRE 15. 1 § 37.95; t719§l;IN 1768, _di'met hyl ani nopropyl am . no) 287 .

~ di net hoxy

4 LB rochl.o A i xture- of
N 3-di metlﬁyh@ gzéﬁgﬁo A T e L
o 0241 mol ) and dmmameblmplzis_(zﬂﬁe @kc). Was stirred at reflux °
..45 ford03. hoursAmdml@dPumtb ExHNeHC err] renoved under -reduced30 -

' pressure.. The&%f ga%s #@I igcggv@%‘“ﬁeat ed wit h 3- d| met hyI am nopr opyl.ém ne

. ( 100 m.) -EXAMPLE 25; L
o 13 Dimethyl - 4 - (3 methylammopropylammo) 1H - pyrazolo[3 4b]qu1nolme I
3B dihydrochloride _ . ss.
Recrystallized from ethanol, M. P '307—309°C. (dec) t . '
Analysis Calculated for C,;H;N,-2HCI: -
C, 53.94; H, 6.51; N, 19.65. Found: |
S C5420H658 1970 o . . :
.40 ~ EXAMPLE 26. : 40
13 - Dlmethyl -4-(3- ammopropylammo) - 1H - pyrazolo[3 4h]qu1nolme S
C d:hydrochlonde .
Recrystallized from ethanol M.P. 311--314°C. (dec) '
: : - Analysis Calculated for C, H,,N, 2HCl: ) S SR :
45 C, 52.64; H, 6.19; N, 20.46. Found: - s
' _' _ C 52.45; H, 6.33; N, 2060 ' : S ' e '
R ' EXAMPLE 27. e
B - L3- Dlmethyl 4- (3 dlmethylammopropylanuno) 8- methoxy 1H - pyrazolo-
. .- - [3,4blquinoline dihydrochloride :
- 50 Recrystallized from ethanol, M.P. 261 5—263°C. (dec) o - 50
.7 . Analysis Calculated. for C,.H,,N,O 2HCI: -
' R C, 54.00; H, 6.80; N, 17.49. Found:.
o : C5426 H703Nl790 .

DL o EXAMPLE 28 s e
. 55 } 13 Dlmethyl 4- (3 dlmethylammopropylammo) 7 methoxy lH pyrazolo- _ 55
R * [3,4blquinoline dihydrochloride -
Recrystallized from ethanol, M.P. 261—263°C,
Analysis Calculated for C,.H,,N,O 2HCL: _ _
: C, 54.00; H, 6.80; N, 17.49. Found: . BN ' '
60 C, 53.85; H719N 17.63. e : 60



174 degree C. for 18 hours. The cooled reaction mxture was partitioned
between a | arge vol une of 50 aqueous SOdI um car bonat e and chl orof orm
The o+gs Ay A 2 .

Na2SO4 and evaporat ed to yi eI d 5 0 g. of sem crystal l'ine rrat er| aI vvh| ch was
r ubbed , d‘er cold ether -and filtered. The filtrate .was concentrated to , °
renmovefs ent yielding 3.35 g. of a viscous oi'l which was placed on 75 g. .
of aluiyalon a colum and eluted with 500 ml. 95/5, 55 et her/_,et kanol .
The el concentrated to dryness W@k@gfg 2. 10 9. 'of , an oiI 5510 .
whi chy parti afryCrystattTzed—om s YT hrsate e s—-thbet—trder—a -
m ni nrum anount- of - col re an g eI d 75 f stl k_y soI i d.
The di hydr ochl ori de’ lgg‘gig %%ﬁ%%mﬂg 615%‘?‘8) sgginbeglf & 259- 261

ﬁmgﬁﬁhm ok IV 2:6°c5@e@)3 H..6.79; N-.16. 27,

"C. 60 . Anal ysi § u
Found: 60 G 53. 55 Anal ﬁs S@culay ed %nNsoz 23‘1 1 . _ 5
-C, 53.03; H,'6. 79 N, 16.27. Found S .
1,3 . Di met hyl - 47 (fh ?&ﬁm&nﬁwﬂmﬂyﬁ aéﬂdi@t}ate a&wnal&bdlmemtiﬂg them e

ioyr azol o-. [ 3, 4b] efﬂlodsl aneivmhl hgenirscio apmiagie The tompduedsnafikmipstant finvehdonpr evi oue
Exanpl es N (191 3- amhnyn interfrpenpelisitipg petivity WhenoAdgnistered o mice cither g-opffs . - 10
reacted wi t POCI 3 hL Q QXS of 'Eq}uﬂﬁés@dnﬁ% ﬁﬁ’vﬁ been &o@ﬁ Q@ééhﬁ:rgggiﬁst talne o

product was d| ssoliy sllﬁﬂlﬁ aedim WYais fin glkg oﬁﬂy)proﬁwmysli B
descri bed. e di qhedurhlosrB “ smtrrelm_' "'- mg{ﬁ‘@%and 5
recrystalll d fr i{ ;‘ff " ropyt

ami no) 1, 3- di et hy;f, dbdé b dienCoprdaicl 20es1300r | de- -
10 Anal ystaﬂslesnoﬁeﬂec mloaaeer;lesfoos Wfretem}merﬂpd’am Taigys:. H re@O@@ ml\he 17 30

|0 Found: C,,50. 70681%},50 }Em'ﬁ % was.cons signi lqant ..... .

L peraz?i ?grgﬁ%ﬁm‘fm“%ﬁﬁi’t‘"ﬁ&" i Sy syt 1 ihd folkouhog G o,rude "
- istgred Pyl gi'

female . CD_—-l mice - ( harles. Rlver _.Breedmg

3- dinet hyl - 1H py rlabetatﬂ[r@-%)% Prig tram il paptey Approximatehiplfedl 8.4 '
e e o A T vours,
The cool ed: pasty rieshdviz obA SiraiAbAE ! kt 04l d“ iits aaxdl

chloroform The or mothe m§é7¢7as74Ml$1®danml!410 el g Gﬁ’rl‘ﬂ 1j°§}:1 and .
evapor at ed -‘The prcf%é 1 "“@‘%ﬂ .‘l’d‘g gﬂ‘%@ "tg}q"l”‘t &r d’“ﬁﬂ‘ﬂtylaﬁ fT1t rat e
20  concentr at & ? rera L ort fown gum A, .

tri hydi ochl ori de was 20 . prepar: es’ preV| ousl deseri bed The. crude salt was < o«
washed wi th acetone and filtered to.yield:1.18-g.- of. yellow so{ld Wmch was
recrystallized from aqueous ethanol to yi el'd 850" g, 5 e : '

1, 3- di met hyl - 4- (3 pi per azi nopropyl am no) 1H— pyr azol 0-



[ 3,4b] qui noline trihydrochloride, MP. 282-286 degree C. (dec.). 25
Anal ysis Cal culated for [err] C, 50.97; H 6.53; N, 18.77. Found: 25 C,

51 25, H 603N 19 00—EXAMRLE18—33—DBreti h—(-3—
I sopr opyI am nopr opyI amno) - IH - pyrazol o[ 3, 4b1 qui nol i ne di hydro ori de

4- ( 3-chl or opr opyl ami no) - 1, 3 di met hyl - 1H pyr azol o[ 3, 4b] qU| nol i ne (34,99 40.
30 01075 nol) was reacted with isopropylanine (40 m.) in a pressute vessel
at 100 degree C for 16 hours The4ggo@§ed reaction product was dijgsol.ved in

chl or- H—agtreotrs—sotitm—carboate, ——water—ama-br i ne,
dried and evaporat ed. The di hydrochl ori de salt -was prepared fromthe free
base and. 35 ~dqueous 4N HO . The crude.. -sal.t 'was washed wi-th acetone

and recrystal i zbd  35. from.aqueous et h'anol 'to recover 1.75 g
1, 3-di met-hpyls #-( 3 i sopropyl ami nopropyl - ami no) - | H pyrazol o[ 3, 4p] qui nol i ne
. dl hydrochl b leg | M P. greater than +300.degree G Anal ysis Cal cyul ated for
[€rFr] C, 55_;3"‘ 4 7. 08 N 18. 22. Found .C, 56.25; H.6.95 N 18 32 40
. EXAVPLE 19|~ 40 1,3 - Di et hy 4 = (3 -
tert - butyl an"n)pr opyI am no) - 1H - pyr azol o[ 3, 4b1- quinolinej '-_
di hydroctg br . fle, | n the manner of Exarrpl e 18, repI acing-i soprop Ian‘_i ne with
tert-butyd | .amehp " théfe whs prepared *  * MR S '
4- (3 tertg put yl af nopropyl am no) - 1, 3- di met hyl -1 45
pyr azol o[g3] 4bl qu{ nol i ne di hydr ochl ori de.

45 Anal ysi $. Cal ctil ated for  {err] C, 57.29; H 7 34 N 17 58 Found: C,

57.1.1; Ii‘@ 1IN 18.04. EXAMPLE 20. 4 - (3 - Dinet hyl ani nopf opyl ani no) -

1,3,6 - tFine{® +1H + pyrazol o[ .3, 4b1-+ 50 £+ qui nQ i-ne- dfhdrocl ori de
" N2 .50 A mixture of ’ '

- 5; pyrazol yl)-5-met hyl ant hrani | i c. aci d (3 70 g. , 10. 0151 nol )
oxychloride (65 mnm.) was stirred at reflux for{3 hours.
‘excess POCL3 there was, added an excess of" 3-dinethyl am no-
{he mixture refluxed for 16 hours. The excess am ne. was"

N(-1, 3- di mef hyi
“and phosphoru
- After remoyad |c
_ propyl am n¢ .‘é_

‘then 55 . Tempved and the product extracted with chioroform. washed and
. isolated,: --55]descri bed above; to yield 4.59 g. of a yelloy solid. The
product dlssolve ,n 1-pro anol was treated wth two. equi val et s of ‘1IN

aqueous "HCl to.forEn thg di hydrochi oride, wh@h v@s i§olated by }evaporati on.
The product was {egrysfal -2l i zed from chamal tm yl.gl d i 06 g. of a white
_solid 4-(3-dinet ')@-am aoprﬁpyl s
amno)-1,3,6-tri hylg.lH-“p‘yr azol OEB 4tﬁ qU|§1oI |§e dEhydgochI or de;, I\/l P. 274
degr ee C .-+ 60 (:ﬂec £ A

-d—im_ethyl'aminopropylamitio)-6-ethylami_n6.-1H-

-dimethylaminopropy lamilno)-S,_'i-dimethoxy'—
quinoline-trihydrochloride (Ex. 11)

inoiipe dihydrochloride (Ex. 29)

[3.4blquinoline dihydrochloride (Ex..15)
1,3-dimethyl-4-(3-dimethylaminopy lamino)-ﬁ_-m_qthoxy-ll'-l-pyra

quinoline dihydrochloride (Ex. 13) -~ -

1.3-dimethy 14-(3-dimethylaminopropy lamir_lg);-_S-me,thqu-,IH.—.py
1,3-dimethy]-4-(3-dimethylaminopropylamino)-7-methoxy-1H-pyx
1,3-dimethy l-4-(3-dimethy'lami_ndpmpy.l__amino),-il'mfﬁmquy-lﬁ_fp

quinoline dihydrochloride (Ex. 27) = °
1,3 -dimeth'y' 1-4-(3 -dimethyiatﬁi nopropy lamino)-7-ch toro-lH-.pyr

4-(3 -di_rnelhy-lami-nupy l_arﬁin_ 0)-1,3,6-trimethy l_—l_l-l-pyl_'azolo_[_ii_ )
4-3 -dilﬁeihylaminopropy lamino)-1,3,6,7 -tetraméthy l-'IH-_pyraz

. 4--(3-'-di'methylamiziobm'pylamino)—l,3,7-_tr'imet_hyl—ll_-l-pyrazo
1 ,3-ditﬁc thy 1—4-.(3-di-mé'thy'l'am,i ﬁoproﬁy_ 1 ainino)-6,7rdi'me-tho:_cy-l
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9
9 Analysrs Calculated for

1, 488, 692
[err] C 56.25; H 7.08; N, 18.22. Found: C

forth and the precedrng exanples fhere mere prepared the foll ow ng

hyI

MP.
o

conpoundsi\5 : EXAMPLE 21. 1,3 - Dinet
4- (3 - di -thylanlnopropylanrno) nethoxy = IH - pyrazolo-

13, 4b] qukndf i ne drhydrochlorlde Recrystalllzed fronraqueous ethanol‘
278 deg.-* Clz(dec ). Analysrs Calculatedmﬁan [err] 10 =;,; ..C, 54.

H 6.80; N, T7 49

6.72; N, 17.43. EXAMPLE
dlnethylanlnoethyl_

15 Recrysf
degree C. a
19. 66. Found C 5

Di nethyl (5}
qurnolrne drhydroc

C. (dec.). Anal _yg 5|
Found; 25 2L

25 EXANMPLE. 24, 1,23

pyr azol of 3, 4b]qumn_f

215-219 degree Cg

(]

et

Founda:

7.58; N. 16.99. Bolimdf
Dinethyl - 4 - (&3
35 di hydropl&
Recrystallrzed from e
Calculated for C, HN

.E: .

Z

4

ide Recrystallized: fronrethano
plated for [err] 'C. 57.28; H, 7 38; N, 17.58.
.09, H 7.05; N 17*68*

2'2 i

lU b 54 T
,3.- D nethyl -
IH - pyrazol of 3, 4b]

ed fronraqueous et hanol

(2 . _
-qui nol'i ne drhydrochlor

20 0 3
pyrazolol3 4b} -
M P. - 268-271" de

hylanlnopentylanlno) 1H" -

_ =8
- 4 - (6 - dlnethylanlnohexylanrno) Y

L - -

pt hyl

di hydrochl ori de Recrystallized fronrethanol
30 Analysrs Cal cul ated for [err]’ C 58, 25
58.32;-H, 7.74;. N, 16.83, EXAMPLE 25. 1,3 .-

yhanlnopropylanlno) - iH ~rpyrazolo[3 4b]qurnc

e

hol ,~ M P. 307 .309 degree C. (dec ) . Analysrs

HQ C 53.94; H,6. 51, N -19. 66. Found

+I & - - + + .+ .o .:' P

-1H ,-_p,yr.agoio_l 3.,4!?]quinolj.n¢ § :

dihydtbéhlo;ide (Ex. 9" .
© 1,3-dimethyl:4-(3-i s_ob-ropy'ramir_;opropy lém_i .n-o'-)-'l-H'P'Y!?.z.:qlo'[S blaimline _

- dihydrochloride (Ex.:18) .
1,3-dimethy1-4-(3-t-butylaminopropylamino)-1H:pyrazolo[3,4blquinoline

dihydrochloride (Ex. 19) "
l",3—d.im:é thy l-4-(3-di'rrréthylamiﬁopropyi'émino)-7 -'c_:thyl-lH-pyra-zolo[3,4o]..'

 1,3-dimethy|-4-(3-aminopropylamino)-1H-pyfazolol3 dblquinoline
quinoline dihydrochloride (Ex. 14). .. - ..

L 1';3-dim'efh’y 1-4-(6-dimethylaminohe xy.lgrrrmo'-_:ll-l_;py:ra‘zol_o_[é ,4b]quinoliné" 5
d‘ih'yd-roch'lofide (Ex. 26)" -

" 1,3-dimethy l'-4_-’(2-dimé_th'y1éxﬁihbethyla_rp_ip:o)-.I:H-p_yt__az,ol_o[3',4b]_gdr,r_lol.ilr_r,e _'
" dihydrochloride (Ex. 24) - - -

- dihydrochloride (Ex."22) "~
"1,3-dimethy 1:47(4;dimé'th_y’ram'i_no,butyla;m_ipo_)?lH-pyrazoiol-S A4blguinoline’

13 -dinre’th&l#-( 5-dimethylami r_io pen.ty lamj_no) -1 .H_-py'rézo lo[3 ,4blquinoline

. dihydrochloride (Ex. 23) .
' 1,3:diméthyl-4-(3-N-méthylpiperazino)-TH-pyrazolo[3,4blquinoline -

o 1"',.3 Jdimfethy.l';llﬁ(3 -ﬂjethy!émiqoﬁrobylerrﬁrro) -_1H:pjra__zo_lo[3;4b]qu_inol'rne .

: “dihydrochloride (Ex.25) -
. -1,3-dime 'thyl-—4--(3'_—.pioerazi'nop._r_opyiam_ino)

 wrihydrochloride (Ex. 17) + -+ -

_ dihydrochloride EX. N _

M P. greater: than 300"
Anpl ysi-s Calcul ated for Lerr] C, _53.94;. H 6.51;
--_H 6. 38; N 19..98." EXAMPLE 23.. '

-a.l\"l.'.F’-"' B

/ ~H,"
|dep

Y




C, 54.20;, H 6.58; N 19.70. 40 EXAMPLE
26." 40 1,3 - Dinethyl - 4 - (3 -

am nopropyl am no) - 1H - pyrazol.o[ 3; 4h] qui nol i ne di hydrochl ori de
Recrystallized fromethanol, MP. 311-314 degree C. (dec.). Analysis

Cal cul ated for [err]. 45 C, 52.64; H 6.19; N, 20.4. Found:

M5 C, 52.45; H, 6.33; N, 20.60. EXAMPLE 27. 1,3 - Dinethyl - 4 - (3- .
di met hyl am nopropyl ami no) - 8 - nethoxy - IH - pyrazolo- [3,4b]quinoline
di- hydr ochl ori de 50 Recrystalliszed fromethanol, MP. 261.5-263
degree C (dec.) C, 54.00; H, 6.80; N, 17.49. Found:—€—5426—H—"7063- N,
17.90. EXAWPLE 28. 55 1,3 - Dimethyl - 4 - (3 - .

di et hyl am nopropyl ami no) - 7- nethoxy - 1H - pyrazOLé§5355[[3jﬁb]quinblinq“
di hydrochloride Recrystallized fromethanol, M. 261-263 degree C. Anal ysi 8~
ed for [1§”] C, 54.00; H, 6.80; N, 1)4886. Found: 60 C, 13

P R- -

7. 19, N7 63 ©0 10

10 - - EXAMPLE -
ethyl - 4 - (3 - [di nethyl ami ndpropyl amino) - 5,7 - difethoxy -.
‘5[3,4b]quiqo ilne.} di hydrochl orji de Recrystallized from ethanol,

4azo

i degree C. (deqd.y.| #rfalysis Cal culfated for [err] _

i 03;@ 6.79; N| @d.34. Found:.C, H2.96; H, 6.93-, N 16.44 The
7th g

fils o IS inver n denonstrate arntiviral activity making them

t
Jis antiviral aggnt i mammal s. Thd conpounds of the instant.
pn 10 - hax§ srogm interferon-gliciting activity when
ered to mce §itﬁerap.d. or 10 i.jp. The conpounds of Exanples 3
ave been showa jef flectfi ve against tjail |eshons induged by vaccinia o
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~significant..

from6-24 hours prior to challenge with virus. Vaccinia virus, |IHD strain,

was introduced into.. the animals via the tail vein at a dose sufficient to

produce 20 to 30 tail |esions per nouse—testors—were—entnerated—after—7

days. A reduction. in the |lesion score of greater than 50% was C rder ed
20 - The interferon nfiintel umay’l )

fol lowi ng table were 20 perfor med_lmf!ntﬂmumjmiﬂmﬁus

‘concentrati.ons.of the conpounds, as indicatedcwere mdm NSt ere

femal g CD-1. mice (Charl es Ri very 488,602di ng Laboratories) py oral pr

| nt r aferitoneat—Toute T APPTrOXT Mt ey 16— I8 tourstater, the mTe were

exsangui nat ed,

'serum col | ected and tested on mouse. L:.cells. for 25

abi-lity to preéevent]subsequent ihfection by vesjcular- stomatitis virus- or
- heuse 25 piforpavfrus .GD-7. Bee Simnoff et.al- . :"Antinicrabial Agents
';_and;ChenDthe'@bfb*?;}42-743.(19 3)-"and Baron et:'al; "Science" 141:1061-1063
A (1968 jthe followi ng table, a "+" indicates.activity, a"+" |ow
detivity add "t" fack .of significant activity,. - "T" . indicates toxicity.
.1, 488, 692. - R 1 [err] [er 12
1,488,69 =| .[o]| . | o s o 12 Jerr]
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thio, rifluoronethyl, |ower dialkylam noal koxy, am no, |ower alkylam no, or

| ower di al kyl am no, . Wwhere

hydroxyl , | yower alkylthio 5 Gt Lsohygrogezu. L(r)remﬂ]yfil kIyl)weI over: al kot
di al kyl am noal koxy, ami no, |ower alkylam no, or-n-- Jower dialkyl am no.
where J is hydrogen, |ower alkyl, |ower alkoxyl, drox I Iomer aIkyIth

t hi o, IuoronethyL, | ower dialkylaninoalkdxy | am no, ok
| ower \ylanlno 10 where n is .an in 12, °

10 whe } |§ am no, Iomer alkylanlno hqmpandlalkylan1no heteroaniuo
wherein |uu S a o5- 0r

n\ ¢He=- S mereiiy e yhare Mggtltuted o
or unsubStftuted Ljne hﬂ \Mié‘{"g‘ °‘§°§é’§x mﬁ(% 10“[’3332{2 SHt
thio, tr 10ro Wer mi o 1 her

t han hydrogen. 15 lmlwerdlnalkyla 30 _ corres yondi ng to

the formul a. here G &, lower abkylp toewerralsent,

t hereof , whebe E |}B1oﬁv dere 1&%{(5% ]lo lalhll?};%kgﬂkoxy,ggtmlll?g ’gﬁﬁﬁ%‘y E‘Pe sal t

hydrogen, | ower allR¥ar 6l ““’qy

! : wh h YJwePElk LOWer Akdoyl, AromL, 186 alkylihiowher e

: s hydrogen, or ‘| qugr tee g;adhyé’ lo a-\/\m&lkﬁ xkiyl alkam,damingrg%ﬂr nlkylwygpog"en or .

ower al koxy, V\herlewﬁrtﬁaltylmmm of E - E E-and J are othgr than hydrogfd{
) is £

where.n.is af int eger‘"flﬁwszlnt‘ﬁ"&?f ‘i‘?
1 ABfer @ISk anYno SordiEteiuniidTEL hy
art 10 i ef byl am 1y, R SRS SECGHL £V Cotmare kbt o |
tertiary-butylam nlﬁns&Hsm&teJa&tng(ora Ica ;from t he grou J 3 A conpound L
as in claimdl, which and where @ast ‘g?é LR 80 1,3,6 -
trimethyl -.18H - pyr &é ‘6{“3"’ » Guitet 1“:} °°lﬁ°'p° Tam nopropyl B
amno). - 1,3, 7:trimethyl - 1H pyrazo&oﬁ.ﬂmﬁ}p’] qU| noI | ne 4 - (-- -
di et hyl am no- :30 propyl am no) - 1348 A tet E@met hyl - IH' » i
- pyr azolo[ 3,4b] gii nol.i ne; 1,3 - di mety 0 4 i
di met hyl am nopropyl amno) - 5 - nmethoxy1™:
- dinmethyl - (3 - di rret hyl am noprop&l :am .
-pyrazol o- [3, 4br qui nohl ngceuééa:ﬁ {IEIUM{ egef e - '
e o oo BTSSRI Al Sl e e

. ik Aidr er a L] qq W"J -
pyrazol o[ 3, 4R qui-noi nwher.e_CBIs ﬂgg‘lﬂ“h IWet a‘k};’?’“ F’x‘ﬁ” k3" noxy - g

Wi
(]ZI-I get hyl ami nopr_opyl ang e;: :‘ tot {flg - et ﬁ{aﬁihﬁireiea 4b] - qui noI | ne
a7 4201 o] 3 4b1 cuisniy Seseab m“““"“"‘“&‘ﬁ:‘f‘ LR

- qUiamito} inG i no, - HRHIAHP e PIORY AP
4. A conpoun@j as. ltﬂrrtlar&ba'iﬂﬁniﬂ% or F‘. FC °’P§h$?;gr8“q1ydrochl ori de saﬂ 60?8

5. A net hod -of Lndum ng-i nt erfa|ron aeti A= N :8~pON- humay—xama o g
prophyl acti.call y or_ ther apehl - '-f;'; i cC rsrp @ aa?n (a_s}f"bh ng an . 4(,) .

'-i:pyrazolo[S 4quU|noI|ne 1,3
By - - nethoxy o o

|nterferon

= 3 A compound as in clalml whxch 1s4 @3- dlmethylammopropylammo) -
:1,3,6 - trimethyl -:1H. - pyrazolo[S 4b]qumolme, 4 - (3 - dimethylaminopropyl-
’-ammo) - 1,3,7 - trimethyl - 1H>* pyrazolo[3 ,Ablquinoline; 4 - (3 - dimethylamino- . _
.‘propylammo) 1,3,6,7:= tetramethyl 1H - pyrazolo[3 4b]qumohne 1,3-dimethyl- . 30
P43~ dlmethylammopropylanuno) 5 <'methoxy - 1H - pyrazolo{3 4b]qumolme, _ :
% 1,3 - dimethyl - 4- (3 - - dimeth lammopropylammo) 6 - methoxy - 1H - pyrazolo-
o Ablquinoline; ‘1,3 - dimethyl -4.:- (3 - dlmethylammopropylammo) -7 -
. : = ‘'methoxy - 1H - pyrazolo[3 4b]qumolme, 1,3 -:dimethy! - 4 - (3 - dimethylamino- o
35 propylammo) - 8 < miethoxy < 1H - pyrazolo[3 ,4blquinoline; 1,3: - dimethyl - 35
4 -3 - dxmethylanunopropylammo .~ 6,7 - dimethoxy.~ 1H - pyrazolo[3 4bl-
o .qumolme, 1,3 - dimethyl -4 - (3~ dlmethylammopropylammo) 5,7.- dimethoxy -
T | ; pyrazolo[3 4b]qu1noh a_pharmaceutically acceptable: salt thereof.
Ll 4. ’A compound, as in:clai 2.or 3, which is a dlhydrochlonde salt. :
. 40.-° 7 5. A method of inducing mterferon activity -in_ & non-human mammal, - - 40
' prophylactically or therapeutically, which comprises administering ‘an mterferon _
eliciting amount of a compound correspondmg to, the formula : o

[:€)

E HN(CHz)n

S - (!H3

ora pharmaceutlcally acceptable salt thereof L o ' _
45 where E is hydrogen, halogen, lower alkoxy, lower alkylthxo, thlo, tnfluoro- 45
' methyl, lower dlalkylammoalkoxy, amino, lower alkylamino or lower dialkyl-

amino,



eliciting amount of a conpound corresponding to the fornula [err] or a
phar macegt ically acceptable salt thereof, 45 . where E is hydrogen,r
hal ogen, | ower al koxy, | ower He—th6; - : : e
di al Eyl anm noal koxy, amino, |ower -aFkyFanmino-or |ower dial kyl- am no, | 15
1, 488, 692 Lo © . - . -15. where F is hydrg
|6V\BI’ al kyl', "l ower al koxyl, ‘| ower  alkyithi ﬂ"“ll g .
trifluorenmethyl, |ower dialkylam noal koxy., H*mm:ml!_ ‘ sn myl am |
di al kyjsam no, where.G i S hydr. qge_r]"ﬁsp’_ ogen,___l QfAer _aI kyI_,l r_owe_r. .?:1'5. >
i'al kyl am ngal Yigks T 15 Bydregsn, lowesaiieyl, lower Bikpkytylbwer aliylthio, hyaivéxyl, di al kyl ani no,
f“-gallhglea\rp igilalﬁ uﬁfé)gﬁ, 4 Iﬁiﬁb@ﬂﬂ’%ﬂ'ﬁ‘ﬂgﬂl kaxy.aging, loweratlsy 13&1"?%!‘1!4\‘(00 hydroxyl ,
wothro, b 1 worent Gy hydropel ndlash Sve BN iorB: akify 21 kyl am no or
| ower °di al kijjdgtwhgthios o trifluoromethyl, whvsvee  dialkglaminoalkdxgyeimikd, Olbwér t 0 12
S kylamino or fower dialkyl amino, . NG and Y s anino. | ower
1 RELUSI Ve, - Zyhere Jis'h{ rogen; halo; én#fw alko %ﬁ et alkylthio, hydrogylthio, n t he
al"kyl am no, triflosromettiy1 %ﬁmﬂé@imi ARl T ﬁe @T e of ft’l@"é’a‘ >
ket er gani nodiglkdamine,s a 5. or menber €d satUrated substituted or __
' unsu’b@t.i t ut ed "Y*ng‘; iséﬁd“\?f?érf@ @nl'zrini:lssi\%, and 7 is |ower dial Eyl agg no ?_t
' nc =15 amino, lqwer al no, i ra T . ' in
L east one. ojulpwieret i Hierbabinodrdly dTHFs miNRre G T i WALy prevent i ng
®r guring eor.ububstituted rig;lad whére@heA £ 3-and 7 is lower dialkylamino at least
15 B8.45A met WS @f BsF, G and ] iiothes thanfhpdregen; artditherelgygrenstifing! & carisgmpound corres-
pondiig to TH Wihilihewl 6 dadn WA RIRIRGSULLGSl K acceptabl o sals
t her éof , 2@ponding to the fordagr € £ TS -hydr %l A N A I—
L 20 where F is hydrogen, |ower al kyl, |ower~alkoxyl or |ower
. al kyl ami no where G is hydrogen, .;'_Q.;-i’"dl koxy, | ower -al kyl or. hal ogen, . and
where J s hydrogen, or [|ower w whgr@sone to two of E F,. Gand J are
ot her than hydrogen, "25" - =g nis an-integer-from2 to 6
- “inclusive, and where Y is amino,; di metdyl - 25"a'm no," d|'-ef[ hyl am.no, * _
' d'i_pr opyl anmi no, net hyl am-no,. -et hyl ani-ne; " .propyl'am no, terti a_r_y-_b:Jt;yI.arSn n;), A
ora het‘er_afgaobh@ﬁimc_&lj@myt@@eﬂbwgugﬂer{@r_r]__ ,7'.._§_._@t'_:h°d.’__ as '| n. ;: ai mo) ?
“wheréPn the CoMpRUDY Tydrogen orBwer dlioa{ Y| - o L it
i 191S & 15 Tpcrogeny fowver pliksyl3los Wodri [ ylanlino, - . 250- -
1-’ 3.6, r‘lﬁwm" Gls%"ggm m?m%”. lobvt]ve'?alljt‘g‘lfpr_hmgn,ﬁ_y{i R
. and where J is hydrogen, or lower alkoxy, T "
R, Where one to two of E, F, G and J are othier than hydrogen, : -
25 where n is an integer from 2 to 6 inclusive, and where Y is amino, dimethyl- 25

.amino, diethylamino, dipropylamino, methylamino, eth lamino,- propylamino,
~ tertiary-butylamino, or a heteroradical from the group Qty Ch LT

--30 . aminopropylamino) - 1,3,6 - trimethyl - 1H - pyrazolo{3,4blquino ine; 4 - (3- .30
o 'dimethylaminopropylamino) - 1,3,7-- trimethyl - 1H - pyrazolo[3,4blquinoline; :
4 - (3 - dimethylaminopropylamino) - 1,3,6,7 - tetramethyl - 1H - pyrazolo-
- -[34blquinoline; 1,3 - dimethyl - 4 --(3 - dimethylaminopropylamino) -- 5 -

© 7. A method, as in clai:il 50r6 Whérein the compound js 4 - $3 - di_niéthyl'- |

: :methoxy - 1H.- pyrazolo[3,4blquineline; 1,3: - dimethyl -4 = (3.- dimethylamino- -
35 propylamino) - 6 - methoxy - 1H - pyrazolo[3,4blquinoline; 1,3 - dimethyl - 35
: - 4-Q3- dimethylaminopropylamino) - 7 - methoxy.< 1H- pyrazolo[3,4b]lquinoline; :
-aminopropylamino - 1H.-. fyga'zolo[?’,,ttb]quino ine; 1,3 - dimethyl =" 4 --(3 -
dimethyl - 1,3 - dimethyl - 4 -'(3 - dimethylaminoprogylamino)..-"8 -:methoxy -
1H_- pyrazolo[3,4b]quinoline; .1,3. - dimethyl - 4.-.(3"- dimethylaminopropyl-
40 . amino) - 6,7 - dimethoxy - 1H - yrazolo([3,4blquingline;.or.1,3: <"dimethyl - 4 - 40
" @3 ~.dimethylaminopropyfamino) s{ ~ dimethoxy. - 1H - pyrazolo[3,4blquinoline; '
_— -or a pharmaceutically acceptable salt thereof. -~ .00 e
o 8. A;.method as in claim. 5, 6. or 7, wherein ‘the compound -is" a- dihydro-
chloride salt, - - ' e T T .
45 .9, A method or inhibiting a° virus selected. from ‘the group consisting of = 45

-

Vaccinia -virus, vesicular stomatitis virus. or picornavirus  which: comprises
administering’ to -a.non-human recipient:a virus"inhibiting amount of 4 - (3. -.
'dimethylaminogropylamino) - 1,3,6 - trimethyl - [H -. yrazolo[3,4blquinoline;

S 4.- (3 - dimet ylaminopropylamino).:-_ 13,7 ~ittimethyl - 1H -- pyrazolo[3,4b]- -
50 quinoline; 4 - (3 - dimethylaminopropylamino) - 1,3,6,7 - tetramethyl - 1H - pyrazolo- 50
- [3,4blquinoline; 1,3 - dimethyl -.4 - (3 -=+dimethylaminopropylamino) - 5 -

methoxy - 1H - éayrazolo[3,4b]quinoline; 1,3 - dimethyl - 4 - (3 -"dimethylamino-
propylamino) - 6 - methoxy - 1H - pyrazolo[3,4blquinoline; 1,3 - dimethyl - 4 -.
(3 - dimethylaminopropylamino) - 7 - methoxy - 1H - pyrazolo[3;4blquinoline;



di et hyl am nopropylamno) - 1,3,7 - trinmethyl - IH-

pyrazol o[ 3, 4b] quinoline; 4 - (3 - dinmethylam nopropylamno) - 1,3,6,7
-tetragoethyl - 1H - pyrazolo-[34bl guinali-nre—343 di-methyl -.4. - (3 -

di met hyl ami nopr opy! am no) - 5°'- rret hoxy - 1H pyrazol o[ 3, 4b1 qui IlDlI ne

1, 3- di hyl- 4 - (3- dinethylamno- 35 opyI ani noy;, met h

1H - pyyazglo[ 3, 4b] quinoline; 1,3 - dimethyl - Uml(lH“L

di met hyl ayiopr opyl anmi no) 7. methoxy-1H - pyrazH H“mk“g& |

amdnop{h no -1 H - pyrazol 0[3 4b] qu,ggwsdzl ne ’l 3c thyl - 4 --1df-3
- dine

-S3— ety = T T am nNgr 2 8. -, met. hoxy o
azol .
di et hy a1 aZO| O[ o E%“ﬁg‘ne é.53 % eth};']ia %59 n%tll)lgiy mogyf 1%0' - .
'] X [)1'1 _ _

di et hyI am nopropy 3 4b ,a,m, difaethyt qil- t Baeyhyla lamino) -
pyrazol o[ 3, 4b] qui n 1 na;Lemég;n A - pyfm;hﬂ ]qmnogfe, _OMD3yi 311meth;{)): 4 (3- Vk‘ N

di met hyl ani-n&pr opy. ummumovmaﬁampho _ ;ﬂﬂhpxypyll'éz'o?y&[zgl°i‘?tﬂblﬂﬂ'}“ﬁm % ne;
a pharmaceuti cal | yo&a ' éﬂg cogpound\oﬁpetahﬁ)d %mhrboﬁmlpﬁéeﬁn 5 6 \q‘

C
or 7, wherein-the gofpoul hl&o-&,&ﬂ? X-PH-pohbasBds salt. 45 9. A
rrethod or i nhi bi ti ng a virus sel ‘ected from

Vacci nia virus, vesicular stomatitis.wvi.
admnlsterlng to a-non- human reC|p|é, ;
- di net hyl-am nopropyl am no) 1,3, 6 SRt IH - . .
pyr azol 0[3 4b] qui nol i ne; (3 - dl mat. -- i"_'propyi ani no) 1 3 7- Lo
trimethyl - :H - pyrazolo[3 4b] quinoline; 4 - (3-- :

di met hyl amogy opyl AWK E, B, Gald thm tueenmmn above with qagnmm%havm%o 1;10"

[ 3, 4b]-qui nal i ne; . theFormuld net hyl -.4 .- (3 --dinethyl am.nopropyl am no) - 5

- nmet hoxy - | H-- pyr-azol of 3, 4b] qui nol i. ”‘BN(’b' Y d| methyl. - 4 - (3 - S
di met hyl am no- pr-opyl am no) 6 - net hoxy =M - pyrazol o[ 3,-4b| qui nol [ ne.; o

1,3 - dinmethyl - 4in whx(:IBYandjn hg(enl}q @WWY&?W gmnnl@)namqlar ra%of%;gs ) SIS

he. group consi st ng of - 45. "/'i&"

- 7pi cornavi F‘ﬁs which corrprl ses
oSy hi blt g armunt of 4 - (3 "¢

pyr azol o[ 3, 4b] qui n@?qkn%“h‘ comppund . 1,488,692 -'
16 1,3 - -di ngg hyl: (3 - dinethylani rn;p(cmxvam no) - 8 - nmethoxy - [ H1S -
gyrazgl Io- [ 3, 4b] qu: ngﬁlnlﬁn f'theLfS 20 3:0 th 1E = {% ‘Pﬁgt -_.._nca ofa”

i met hyl am nepr opy P& e bnerr 1S i-met hyl -
- (3 - dinethyl am ﬂ8’brf§ T’ b éﬂ‘:’;ﬁo ' ﬁe ﬁl ﬁ f?i :’t ' ,‘-whlch_'eompnses 4

gyr aZ(r)]I I0[ 3, 4b] qui nafenting; th&)borﬂpo’xind oﬂ' ommh)&lV)-Wl 3 Ci ngpound Baving the, formula R
i met Hyl ami ngpr opyl am no) - 5, 7- di et hox I oI034b u1nollne or a v
phar maceutlcé‘f)l y accept abl e salt- thereg %@S(%Zpr oE:ess %gr ‘preparj ng. thezo. -
conpound of cl ai M iy whih GheC OB RILERS ivdnciAliclaing 1,ahen isolating the resulting product R
4-chl or o- 1, 3- di met lid sreaﬁnp;trvamam@qygcﬂ de[t phtaip thecphloro deriyatiysiofthe g’mﬁ*a Gand
J' have the neani ngs gl ven above wnth a. conap_lg)und having 10 the formula  —
H2N(CI—|2) Y ;o Il e T S

'm whlch E, F G -and J have the meamngs gwen above, and then;treatmg the '

25 : : resultu;g compound w1th the appropnate amine for obtammg the compound of 28
ot claim , _ . - L
12 A compound whlch iss S : _
e 13 dlmethyl 4 - [3 - N'-- meth lplperazmo)propylammo] - lH pyrazolo- S
: . B3, 4b]qumolme or its. dlhydroc oride; - . _
. 30 -.'l 3 -dimethyl.= 4 -:(3- - (Fperazmopropylammo) - 1H - pyrazolo[3 4blqumolme- ; 30
Lo orits. tnhydrochlon : IR

i co L '-.1-3 dimethyl - 4 - (3 - iso] ropylammopropylammo) 1H - pyrazolo[3 4b]qumolme-' .
P : or its dihydrochloride; .~ ;
Lo : " 1,3.- dimethyl:- 4:- (3 - tert - butylammopropy]ammo) - lH pyrazolo[3 4b]- S

35 _. - quinoline or its dlh drochloride; SR A
+ 1,3;~.dimethyl - 4 - methylammoethylammo) lH pyrazolo[3 4b]qumolme e B

~.or-its dlhydroc londe, v A

1,3- d1methyl -{5- dlmethylammopentylammo) lH pyrazolo[3 4b]qumolme .
I . . rorits dlhydrochlonde, o
- 40 CL3- -dimethyl - 4 -(6 - dlmethylarmnohexylammo) lH pyrazolo[ 5
L -or.its dihydrochloride; - ; L e
13 dimethyl - 4-(3- methylammopropylammo) lH pyrazolo[3 4b]qumolme '

. Or.its dxhydrochlonde, or .

- : 1,3 - ‘dimethyl - 4 - (3 - ammopropylammo) - 1H - pyrazolo[3 4b]qu1no]me or. . '
45 Cits: dlhydrochlorlde o - 45

b]qumolme- : 40 -



in which Y and n have the meanings given in. claiml, in a nolar ratio of
at least 1 nole of the corrpound [err] per m)l of the corrpound of Form a
—tV), w-thoer—w-th senee—of w—t-H—oF
_vvrthout t he addi ng of heat 1%, A pr ocess for pr eparr ng the corrpound of
‘clai'm 1, which conprises treating the compound of Formula (TV)

corrpound having the fornula [err]. i n which g i M_n claim
1, .then isol ating the resulting prouct and”“l Hﬂll ﬂllmﬂm th| (§1
- (I:Ehl I(3r| .'- to’ obt_ar n 1he chl oro derl4\égg§2ve of *t he fLorr'fu err n whi ch

. J = 5= - — e i) =

v orr ]

resul ti ng cQ i fo TSPASIgG, m@uaﬁlheﬂcﬁﬁﬂambtvaihnﬁlnlgl tlhe corrpound of
25 claim1.. %éﬁ{@l 16 ere1£qp ?55"“ .18”’ corﬂpéﬁn&lllﬁr&fc fh b

- ket hyl pi pelsraisla élﬂﬁ&'d’te escnb’b&lwrthﬁéﬂim t@an gg EIEM?X“ dﬂe or i ts

di hydrdbchl oBi 4¢:to é 20 21 and %/ tO?Qr rret hyl - 4 - per azi nopr opy$ anmi no) -

g 1H’, pyrazog,g;s Lp(imjfgﬁ dg@%@ ?;enc OaEg&Pﬂe Y’ xélall 1_{ - di et hyl
ks - smptd)py namzru,(zpropyl am no - 8% 1'% fﬂr nol i ne or its
i hydréjachl or i di6. Al c@npoudd kresdeyidasice dwith o(lam-l tavmt prepdwdy;} amdaaq@r opyl ani-no) -

IH - NrazoPtp -any gne °f°1‘“ms 10 i ts .djhydroghl orideto’ . -
B R Eomiiing i greorey iy SRS R oy
..p 1H pyrazol o 3184bl3(1ui1mahylne -0 -idinsetklildnyin; 1aﬁiiﬂo§|es,.7 Jduaethoxgll-rret hyl- - 4- (5
- di-ngg hyl a ?ﬁ? pigoljne, or g-phar 130 p@eptiflealtithéresfe or its -
. d| hydrochl Oﬁbsq 4@ pou mla ordancg with lgﬁq}gjqneof(zialms(t ,.0r 16 to 18 in unit 15
-di met hyl ami noh!!)()Al ﬂﬁﬂﬁ&euﬂcaﬂ-b‘bmpd@hﬁ&ﬁé&hﬂ&ng@&dﬂﬂoﬂﬂ in%cor&&c? roits
.di hydr ochl owithieny ohe 8f claigii frist 412 or-16 th 19 in( a@mixture witl b pltarmagelogieyllyani no) - 1H -
pyrazol of 3, ﬁ‘E?fEfﬁ‘i’ﬁB‘FFFFe or its dihydrochloride; or 1,3 - dinethyl - 4 - (3

- aninopropyl anino) - I'H - pyrpgQhohgudblgui noline' dr 45 "its .
~di hydrochloride. - - CARPMAELS & RANSFORD, ‘- - - 45 17
1,488,692 S .- Chartered Patent Agents, S * 13_ A process for .

" preparing a corrpo nd i n accor égﬁﬁ?%‘{ﬁ‘}w"&r m | substantially as hereinbe
Vore descrrbed : S e

Printed for Her Majesty’s Stationery Oﬂiee by the Courier Press. Leamington 1977. |
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1?;' from
which - coples may be obtained. !



14. A process for preparing a conpound in accordance with claim |
substantially as herei nbefore described with reference to any one of the
Exanpl es 5 3,4, 9to 16, 20, 21 and 27 to 29.

5 15. A process for preparing a conpound in accordance with claim 12
substantially as hereinbefore described wth reference to any one of
Exanples 7, 17 to 19 and 22 to 26. 16. A conpound in accordance with claim

| when prepared by a process 10 according to any one of clainms 10, 11,
13 or 14. 10 17. A conpound in accordance with
claim11 as hereinbefore specifically nentioned. 18. 1,3 - dinethyl - 4 - (3
- di met hyl am nopropylamno) - 5,7 - dinethoxy - IH -

pyrazol o[ 3, 4b] qui noli ne, or a pharmaceutically acceptable salt thereof. 15
19. A compound in accordance with any one of clainms to 4, or 16 to 18 in
unit 15 dosage form 20. A pharmaceutical conposition conprising a
conpound in accordance with any one of clains 1 to 4, 12 or 16 to 19 in
adm xture with a pharnmacol ogically acceptable carrier. For the Applicants,
CARPMAELS & RANSFORD, Chartered Patent Agents, 43 Bl oonsbury Square,
London, WCI A 2RA. Printed for Her Majesty's Stationery Ofice by the
Courier Press, Leam ngton Spa, 1977. Pubished by the Patent Ofice, 25

Sout hanpt on Bui | di ngs, London, WC2A 1AY, from whi ch copi es may be obt ai ned.
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