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TABLE I 
AMINOALKYL DERIVATIVES OF 8-AMISOQUINOLINE 

-----Analyses, %-- 
R8 Other It’s Yield, %, C. C H  C H  

hl. p. :f di-“21, Calculated Found 

1 11,645 NH(CH2)3h”z Rs = Re = OCHa 9.3 207 5-208 50 3 6 .3  50.4 0 .6  
189 -190 55 5 7 2 55 5 7 .4  

3 12,354 SH(CH2)6?;HL K j  = Rg = OCH, 70 204 -205 54 2 7 2 54 0 7.4 

-‘ 2 12.352 NH (CH.:)sNHz OCH3 12 

4 5,tj92 NH(CH?)loSH? Rs = OCHI 

Anal. Calcd. for C z ~ H ~ N 3 0 3 :  C, 72.3; H, 6.8. Found: 
C, 72.1; H, 6.8. 

6-M ethoxy-8- (1 0’-phthalimidodecylamino) -quinoline.- 
This was prepared as in the above cases and purified by 
conversion of the oily free base to the hydrochloride, which 
melted a t  157-158” after recrystallization from isopropyl 
alcohol. 

Anal. Calcd. for C~&INCIN~O~:  C!, 67.7; I€,  6.9. 
Found: C, 67.4; €1, 6.9. 

The free base, regenerated from thc hydrochloride, 
inelted a t  69-70 after crystallizi.tioii from alc<)hol. 

5,6-Dimethoxy-( 3 ’-phthalimidopropylamino) -quinoline. 
-A modification of the method of Magidson and Hoby- 
shev: was used. A mixture of 44.5 g. of 3-phthalirnido- 
propylchloride, prepared from trimethylene chlorobromide 
according to the method given in “Organic Syntheses”13 
for the preparation of brornoethylphthalimide, 37 g. of 
sodium iodide and 49 g. of 5,6-dimethoxy-8-aminoq~ino- 
line? was refluxed in 200 ml. of absolute alcohol for sixteen 
hours. The mixture was carefully diluted and on stand- 
ing overnight a brown, crystalline mass contaminated with 
tar separated. This was filtered off and taken up in 1500 
ml. of hot alcohol. The filtered alcohol solution deposited 
41 g. of tan needles on cooling. Three recrystallizations 
from alcohol (600 ml.) (charcoal) gave 23 g. of 5,6-di- 
methoxy-8-(3’-phthalirnidopropylamino) -quinoline melting 
at 125-125.5’. ‘This was used directly for hydrolysis. 

5,6-Dimethoxy-8-( 6’-phthalimidohexylamino) -quinoline. 
-This was prepared by the method used for the corre- 
sponding 6-rnethosy derivative, the reactants being heated 

(13) “Organic Syntheses.” Call. 1’01. I, John Wiley and Sons Inc., 
l v c w  York. N. Y. ,  2nd ed., p. 119. 

64 171 -172 59 .7  8 .2  59.7 8 .5  

a t  110-115” for one and one-half hours. 
ish yellow needles from alcohol and melted a t  89-90’. 

It formed green- 

A d .  Calcd. for Cz5H2,N304: C, 69.3; H, 6.5. Found: 
C, 69.5; H, 6.5. 
8-(w-Aminoalkylamino)-quinolines.-The phthalimido 

group in the above substances was cleaved by the hydrazine 
method of Ing and Manske.12 With the exception of 6- 
methoxy-8- (S’-aminoijctylamino) -quinoline (SN- 13 ,Om), 14 
the drugs were isolated as the dihydrochlorides by cau- 
tiously passing dry hydrogen chloride into the dry ether 
solutions of the bases. The hydrochloride of 6-methoxy-8- 
(8’-aminoocty1amino)-quinoline could not be readily puri- 
fied. Accordingly the base was isolated as the oxalate 
which melted a t  105-108” and was analyzed by the method 
previously described.15 

Anal. Base content of the oxalate found: 71.9%. 
Oxalic acid content found: 25.5%. Calcd. for salt of base 
content, 71.9%: C. 59.0; H, 7.1. Calcd. for salt of oxalic 
content, 25.5%: C, 00.2; H, 7.3. Found: C, 58.9; H, 7.3. 

The properties and analyses of the other compounds are 
summarized in Table I. 

Summary 
1. Five new 8-(w-aminoalkylamino)-quinoline 

derivatives and two new w-bromoalkylphthal- 
imides have been described. 

(14) The Survey Number, designated SN, identifies a drug in the 
The activities of these files of the Survey of Antimalarial Drugs. 

drugs will be tabulated in a forthcoming monograph. 
(15) Elderfield, e1 ai., THIS JOURNAL, 68, 1524 (1946). 
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Studies in the Quinoline Series. V. Some 6-~-Hydroxyethoxy-8-(~-monoalkyl- 
aminoalkylamino) -quinoline s 

BY ?dARCUS s. hfORGAN AND R. STUART TIPSON 

As reported in a previous publication’ from this 
Laboratory, an investigation was underta.ken 
with the object of synthesizing a less toxic anialog 
of pamaquine, the approach employed consisting 
in the substitution of a P-hydroxyethoxy group in 
place of the rrtethoxy group a t  position 6 of the 
quinoline nucleus. The two 6-P-hydroxyethoxy- 
8-(w-diethylam.inoalkylamino) -quinolines then de- 
scribed were found to be considerably less toxic 
than pamaquine to mice, but also less active 
against avian malarial infections. Consequently, 
the Survey of Antimalarial Drugs2 suggested t.hat 
an 8-o-monoa:lkylaminoalkyl derivative might 
exhibit enhanced antimalarial activity and that 

(1) Morgan and Cretcher, THIS JOURNAL, 68, 781 (1946). 
(2) Private communication from Dr. F. Y .  Wiselogle. 

the synthesis of a series of such drugs be under- 
taken. This suggestion was based on results ob- 
tained by other investigators (in the 6-methoxy 
series) indicating that a terminal secondary amine 
group on the side-chain (at the 8-position) con- 
siderably augmented plasmodicidal activity in 
avian malarias. 

\Te now describe the preparation of six 6-p- 
hydroxyethoxy - 8 - (w - mono - alkylaminoalkyl- 
amino)-quinolines and their dihydrochlorides. 
In the following general formula the variables 

NH-RZ-SHRZ 
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TABLE I 
hfE1,flSG POINTS 9 X D  ASALI.SESa O F  S O M E  6 - ~ - ~ Y D R O X Y E T H O X S - 8 - ( W - M O N O - ~ ~ - A M I " - ~ ~ - A ~ ~ I ~ O ) - Q ~ I ~ O L l N E S  

c- Bases - 7- Dihydrochlorides 

31. p., -Carbon- -Hydrogen--Nitrogen- %. p,,  --Nitrogen- ,--Chlorine-- 
,--- Analyses, yo -Analyses, %- - 

K1 K2 SNb " C .  Formula Calcd. Found Calcd. Found Calcd. Found C. Calcd. Found Calcd. Found 
IIthyl Ethyl 14,933' 70- 72 ClsHaN30i 65.43 65.18 7.7 7.5 15.26 1 4 . 8 1  216-218 12.07 11.55 20.36 19.81 
Isopropyl Icthyl 14,999' 79- 81 CriHz3N30z 66.39 66.34 8 .0  8.1 14.53 14.73 215-247 11.60 12.14 19.57 19.4!) 
Ethyl Propyl 14,842< 87- 88 CxHz3N30z 66.39 66 .27  8 . 0  8 . 0  14.53 14 .62  188-190 11.60 11.48 19.57 18.78 
Isnpropyl Propyl 14,993' 88- 90 CiiHz&J?Oz 67.28 67.28 8 . 3  8 . 2  13.86 13 .X 216-218 11.17 11.45 18.84 18.90 
Ethyl  Hexyl 15,252" GG- 68 CnHzgN30z 68.83 68.31 8.8 8.7 12.69 12.66 194-195 10.39 10.52 17.54 17.40 
Isopropyl Hexyl 15,281d 101-103 CzoHa1N30z 69.53 69.45 9 . 1  9 . 0  12.16 11.97 140-142e 10.04 9.56 16.95 17.00 

(1 Some of these microanalyses were performed by G. L. Stragand of the University of Pittsburgh. b The Survey Num- 
ber, designated SN, identifies a drug in the records of the Survey of Antimalarial Drugs. E From the alkylaminoalkyl 
chloride hydrochloride. From the alkylaminoalkyl bromide hydrobromide. * Sintered a t  125-127 ". 
investigated were as follows: R1 = ethyl and iso- 
propyl; R2 = ethyl, propyl and hexyl. Con- 
trary to expectations, these compounds appear to 
have lower antimalarial potencies than had the 
two drugs previously reported.' A detailed ac- 
count concerning the pharmacological assays of 
these compounds will be found in a forthcoming 
monogr:tph, ".4 Survey of Antimalarial Drugs, 
19-11-1945,'' edited by F. Y. Wiselogle, under the 
auspices of the National Research Council. 

Since 6-hydroxy-S-nitroquinoline is best ob- 
tained by deallrylation of a corresponding 6-alkyl 
ether, it was considered expedient to start with 
the red i lv  :available, inexpensive 3-nitro-4- 
aminoar isole (in preference to the corresponding 
phenetole cleriv ative) from which pure G-methoxy- 
8-nitroquinoline was prepared3 in SO% yield. A 
study of the rate of demethylation Qf the G-  
methoxi. derivative with SZ70 sulfuric acid indi- 
cated th.at the maximum yield (7iyo) of pure G- 
lir.droxy-S-riitrc,quinoline is obtained after re- 
fluxing f or seventy-two hours, whereas Xagidson 
and  Striikov' rcported a 9iye yield from the 6- 
ethoxy I lerivati\.e after heating for sixty hours. 
1Iore rapid ani1 coinplete demethylation was ac- 
c~omplishetl ]vi th hot hydrobromic acid (48yo), 
the phenolic base being obtained in 91$, yield 
after refluxirig for some four hours. 

Hydroxyethylation and reduction to 6-hydroxy- 
Pthoxy-I;-sininc)ciuinoline were conducted essen- 
ti:illy ;IC# previ~~usly described'. The latter was 
contletiscd \vi tti the appropriate monoalkylamino- 
alkyl hxlitlc hydrohalide and the product isolated 
as crystalline, free base. The me1 ting points and 
analyses oi thc: bases and their crystalline dihy- 
drochlorides ari. presented in Table 1, from which 
it may be seen that, when KI is increased from 
ethyl to isoprop!-l, the melting point is raised. 

Experimental 
6-Methoxy-8-nitroquinoline was prepared by the 

Skraup reaction as modified by S t r ~ k o v , ~  with the follow- 
ing improvements. Glycerol (U. s. P., 438 g.) was treated 
with 200 g. of 3-1iitro-4-aminoanisole (du Pont), 142.5 g. 
of arsenic pentoxide, and 113 cc. of concentrated sulfuric 
acid. AfLer the removal of 91 cc. of water a t  100" (20 
nim.), and dropwise addition of a further 85 cc. of concen- 
trated sulturic acid during two hours under reflux, the mix- 
ture was kcpt overnight a t  room temperature and thcn 

( 3 )  StruLov, Ovg.  i C h m .  I n d .  (U. S. S. R.), 4, 523 (1937). 
(4) 3\lagids<)n and Strukov, Ai,ch. I 'ha~vz . ,  271, 359 (1933). 

treated as usual3; yield of crude product, 92%. This was 
finely powdered and extracted with ten volumes of boiling 
ethylenc dichloride under reflux, giving tan-colored crys- 
tals, ni. p. 161-162" (80!';1 yield). 

For analysis it xyas purified by dissolving in chloroform 
and extracting with 8 1V sodium hydroxide solution. The 
chloroform solution was washed, dried, and evaporated to 
dryness, yielding very pale yellow crystals which were re- 
crystallized from three volumes of boiling ethylene di- 
chloride; m. p. 162-163 OL A n d .  Calcd. for C1 ,H,S203: 
C, 58.80; H, 4.0; N, 13.13. Found: C, 58.65; H,  4.2; 
N, 13.00. I. G. Farbeiiindustriei gave m. p. 154"; Magid- 
son and S t r u l i ~ v , ~  m. p,, 157-159"; hlisani and Bogert,6 
in. p. 162-164'. 

6-Hydroxy-8-nitroquinoline. (a) Using 65 % Sulfuric 
Acid.-Demethylation was conducted by a modification 
of the method applied by Magidson and Strukov' to  the 
6-ethoxy derivative. Dry, recrystallized 6-methoxy-S- 
nitroquinoline (190 g,) mas placed in a 2-necked, 1-liter 
flask (ground glass joints, thermometer), 760 cc. of cooled 
6570 sulfuric acid was added and the solution boiled finner 
temp., 140-145') under reflux for the stated period of time. 
The mixture was then cooled to 60' only (to avoid crystal- 
lization), poured onto 2 liters of ice-water, the product iso- 
lated as usual4 (pH 7.6-8.0), and then freed from unhydro- 
lyzed 6-methoxy derivative by extraction with 5 volumes 
of boiling ethy1en.e dichloride under reflux. The yields of 
crude product (m, 11,226") were as follows: 15% (7 hou 
48:,', (24 hours) ; Xdyi (48 hours) ; 867, (72 hours) ; 8 
(96 hours). I t  was now freed from some acetone-insoluble 
impurity (found: S, l.9yo) by extraction with 30 volumes 
of boiling acetone under reflux. The suspension was filtered 
while hot and the filtrate evaporated to dryness under di- 
minished pressure, giving material which was re-extracted 
with 5 volumes of ethylene dichloride to remore final traces 
of 6-methoxy derivative. The yields werc then: 757, 
(48 hours); 77% ( i 2  hours); 697, (96 hours:. 

For analysis i t  was purified by dissolving 10 g. in 40 cc. 
of water plus 10 cc. of 8 A T  sodium hydroxide, filtering, and 
adding 3 S hydrochloric acid dropwise to p H  i . 6  to 8.0. 
The  yellow solid was then filtered off, XTashed with water, 
and dried; wt, ,  9.8 g.;  111. p. 232-233'. Magidson and 
Strukov4 gave m. p.. 230" (dec.) ; I. G. Farbenindustrie,5 
in. p. 239-240" (dec.). Anal. Calcd. for C3HsN20a: C, 
56.82; H, 3 . 2 ;  N, 3.4.74. Found: C, 56.80; H,  3 . 5 :  
N, 11.80. 

Using 48SC Hydrobromic Acid.-This niet.hod was 
suggested in a German Patent5 but no details are available. 
6-Methoxy-8-nitroquinoline (50 9.) was dissolved in 2.50 cc. 
of hydrobromic acid (48%) in a 500-cc. flask fitted with a 
condeiiser set for distillation and a thermometer. The 
temperature was gradually raised until all the methyl bro- 
mide had been removed and the distillation temperature 
was that of the constant-boiling acid. The condenser was 
then changed to  total reflux and heating was continued 
during four hours. The suspension of yellow crystals was 
cooled, filtered through a fritted glass funnel, and the fil- 
trate concentrated to  about one-third its volume (thereby 

(b) 

( 5 )  I. G. Farbenindustrie, German Patent 451,780 (Chrin. Zm:i , 

(6) Misani and Bogert. J .  Org. Chcin., 10, 347 (1945). 
99, I, 414 (1928)). 
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recovering much acid, and a small second crop of prodiict 
from the residue). 

Sufficient sodium hydroxide solution was added to an 
aqueous suspensioii of the hydrobromide just to dissolve 
the liberated phenolic base, the solution filtered, and the 
filtrate rendered neutral with 5 N hydrochloric acid (to 
pH 7.6-8.0). After washing with water and drying, -:he 
precipitated 6-hydroxy-8-nitroquinoline weighed 45 g., and 
had m. p. 225-227' (dec.). To ensure complete removal 
of any 6-methoxy derivative, the product was extracted 
with 5 volumes of boiling ethylene dichloride under reflux 
for one hour. The tan powder weighed 42.3 g. (91%) and 
had ni. p., 220--228" (dec.). 

6-Hydroxyethoxy-8-nitroquinoline was prepared as tie- 
scribed by Morgan and Cretcher.' It is important that .:he 
three reactants be thoroughly mixed before heating and 
that the mixture should be gently heated until molten. 
The molten mass was then heated a t  95", with stirring, for 
two and a half hours; yield, 95 to 98c/o; ni. p. 161-16'3 '. 
It was purified by extraction with 22 volumes of boiling 
absolute incthanol, giving crystals with a silvery sheen 
( i n .  p. 1 6 3  164") which were then recrystallized from 25 
volumes of boiling ethylene dichloride; yield, 86yo of the 
theoretical; m. p., 163-164.5'. 
6-Hydroxyethoxy-8-aminoquinoline was prepared by 

catalytic reduction of the nitro derivative as previously 
described,' escept that a suspension of 15 g. of the n ix0  
compound in 100 cc. of absolute methanol was employed, 
arid water was removed from the reduction product by tis- 
solving iii absolute: ethanol aiid reevaporating to dryness. 

General Method' for Preparation of 6-@-Hydroxy- 
ethoxy- 8 - iw-monoalkylaminoalkylamino) -quinolines.--A 
inisture of 20 g. of distilled, crystalline 6-hydroxyethoxy-8- 
arninoquinoline, 1 equivalent of the tnonoalkylaminoalkyl 
halide hydrohalideP and 2 equivalents of powdered, fused, 
anhydrous sodium acetate was dissolved in 50 cc. of 5C'% 
aqueous ethyl alcohol and boiled under reflux during 
seventy-two hours. The reaction mixture was then cooled, 
filtered,g the cry'jtals of sodium chloride washed n-ith abso- 
lute ethanol, and the filtrate evaporated to dryness under 
diminished pressure, giving a brown gum having an oc!or 
of acetic acid and ethyl acetate. This was dissolved by 
shaking with I O 0  cc. of water plus 100 cc. of chloroform, 
and the aqucotis layer re-cstracted with three 100-cc. por- 
tions of chloroforiii. 

Except i n  thi: case of the two monoalky1aminohe::yl 
derivatives, thc chloroform extracts contained a prepcci- 
tlerance of unrcacted 6-hydroxyethoxy-8-aminoquinoline 
and the chlorofori~.-extracted aqueous layer contained the 
alkylated product plus free "sidechain derivative." The 
united ciilnrojorni extracts were shaken with aqueous potas- 
sium carbonate until neutral, dried with anhydrous sodiom 
sulfate, and evaporated to dryness, giving a brown gum or 
a crystalline mass. This was dissolved in 7 volumes of 
boiling chloroform, cooled, and kept overnight in the re- 
frigerator, yielding a first crop of recovered &hydroxy- 
ethoxy-8-aminoquiiioline. A second crop was isolated by 
adding to the mother liquor an equal volunie of hesane. 

The aqueazhs laye,* was cooled and a solution of potassicitn 
carbonate (60 g. in  90 cc. of water, cooled to + 5 " )  added 
with shaking. The precipitated base mas estracted with 
four 100-cc. portions of chloroform and the united chloro- 
form cstracts drieid irith anhydrous sodium sulfate and 
evaporated to dryiiirss, yielding a brown, fairly mobile sirup 
of crude product. 

6-@-Hydroxyethoxy-8-( 2 '-monoethylaminoethylamino) - 
quinoline.--The crude material (11.8 g.) was dissolved in 
seven volumes of chloroform a t  room temperature, 10 
volumes of hexane were cautiously added, some dark gum 
(1.1 8.) filtered off, and the filtrate evaporated to dryness 
under diminished pressure. The resulting brown sirup was 
then estracted with two 200-cc. portions of dry ether, 

(7) Si iggested,  in part, by 13r. Robert C .  Elderfield, 
(8) Kindly presented hy  Dr. Robert C. Elderfield ul Columhia 

(9) When ixurnide hydrobromides werr employcrl. there was, of 
University. 

cwrsr .  no CrystLtllization of sodium bromide. 

aiid the extracts evaporated to give an orange, viscous oil 
(7.9 g.). This was extracted with ten volumes of hexane 
and the undissolved material treated with a small volume 
of ether and kept overnight in the refrigerator, giving buff- 
colored crystals (4.3 g.); m. p. 62-69'. After lixiviating 
with ether, and drying, i t  weighed 3.3 g. and had 111. p. 
67.5-70". I t  was recrystallized by dissolving in a mixture 
of 15 volumes of ether plus 5 volumes of chloroform, cool- 
ing, filtering from a trace of gummy substance, seeding, 
and then slowly adding 75 cc. of pentane. A second crop 
was obtained by combining the ether filtrate and washings, 
evaporating to dryness, and treating the residue as for the 
recrystallization of crop 1. 

6-P-Hydroxyethoxy-8-(2 '-monoisopropylaminoethyl- 
amino)-quinoline.-The crude product (12.7 g.) was dis- 
solved in seven volumes of chloroform, 15 volumes of 
hexane were added, the solution filtered from some dark 
resinous matter, and the filtrate evaporated to dryness. 
The resulting red sirup (10.6 g.) was dissolved in 200 cc. of 
dry ether, filtered, and the filtrate evaporated to dryness. 
After extracting the residue with ten volumes of hesane, 
it was dissolved in ten volumes of dry ether and 25 cc. of 
pentane were added, precipitating a red, oily substance (A) 
on cooling. The supernatant liquid (B) was decanted and 
A was dissolved in 25 cc. of ether. On cooling in the re- 
frigerator, this solution deposited a crop (2.1 g.) of crystals. 
Pentane (25 cc.), was added to B, and the solution seeded 
and cooled, giving a further crop (3.1 g.) of tan-colorcd 
crystals; total yield of crystalline base, 5.2 g. 

6-P-Hydroxyethoxy-8-(3 '-monoethylaminopropylamino) - 
quinoline.-This crude product (10.5 9.) crystallized spon- 
taneously on standing overnight in the refrigerator. I t  
was dissolved in seven volumes of chloroform a t  room tem- 
perature, ten volumes of hexane were cautiously added, a 
trace of dark brown flocculent impurity filtered off, and 
the filtrate evaporated to dryness under diminished pres- 
sure. The brown sirup was estracted with two 200-cc. 
portions of dry ether and the extracts decanted through 
a fluted filter fwt. of insol., 0.9 g.). The product then 
crystallized spontaneously ; after keeping overnight in the 
refrigerator, i t  was filtered off, washed with dry ether (3 X 
25 cc.) and dried, giving 4.2 g. of very pale yellow crystals. 

6-P-Hydroxyethoxy-S-( 3 '-monoisopropylaminopropyl- 
amino)-quinoline.-The crude product (1 1.5 8.) was dis- 
solved in seven volunies of chloroform, fifteen volumes of 
hesane were added, a trace of flocculent impurity filtered 
off, and the filtrate evaporatrd to dryness. The brown 
sirup was dissolved in 100 cc. of dry ether, filtered, and kept 
in the refrigerator. The crystalline product was filtered 
off, washed with dry ether and dried; wvt., 4.8 to 5 6.; 111. p., 
88-90". The product ( 5  6.) was recrystallized hy dissolv- 
ing in 4 volumes of cold chloroform and adding 8 volumes 
of dry ether to give rosets of colorless, feathety needles 
(4 g.). 
6-@-Hydroxyethoxy-8-~6'-monoethylaminohexylamino) - 

quinoline.--The czgireoic Y 1tive7 (when iieutralizrd, extracted 
with chloroforni, :~nd the chloroform layer evaporated to 
dryness) gave rmly 4.,5 g. of dark brown, very triobile sirup 
from which no product could be isolated. The rhlorofornz 
extrocts were rendered neutral and evaporated to dryness, 
yielding 27 g. of a dark brown guin. By a series of frac- 
tional precipitatioiis aiid crystallizations from chloroform 
(7 volumes) and Iimane (P. g., 7 + 7 + 7 vo1uiries)'this 
was separated into three main fractions (together with 
intermediate fractions) : the least soluble, v z z . ,  recovered t i -  
hydroxyethoxy-8-aminoquinoline (8.4 g. ) ; produd (10.5 
g.) ; and hexane-soluble, free "side-chain derivative." 

Five grams of product n-as recrystallized by dissolving 
in 50 cc. of dry ether, addiiig 50 cc. of hexane arid keeping 
in the refrigerator, to give almost colorless crystals (-4 g. i 

6-p-Hydroxyethoxy-8-( 6 '-monoisopropylaminohexyl- 
amino) -quinoline.-The ,aqueous layer was similar to 
that ohtainrd iii the previous cspcriment . Tht. 8 irlouofortii 
exIroc'/s ivcrc neutralizcd ant1 cvaporated to dryncss, yield- 
ing 28.2 g. of a dark brown guiii which was dissolved in 4 
volumes of rhloroforni and treated with 12 volumes of 
hexaiic to prvripitate a gum (A) .  The supernatant liquor 
wa.; evaixxated lo ~lrynr.ss (8.6 g.) ,  lixiviated with hexant 
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(10 volumes) and the undissolved residue kept in the re- 
frigerator, whei e i t  crystallized after several days. This 
product  mas washed with ten volumes of dry ether to give 
5.4 g. of pure material. 

By a series of fractional precipitations from chloroform 
and hexane as in the previous experiment, fraction A was 
further separated into two main fractions (together with 
intermediate fractions). The less soluble was unchanged 
6-hydro~yethoxy-8-aminoquinoline and the more soluble 
cnntained the product. On evaporating the chloroforni- 
hexane filtrate to dryness, there was obtained 4.8 g. of an 
orange-colored viscous gum. T o  a solution of this gum in 
dry ether (10 volumes) plus several cc. of chloroform was. 
addcd hexane ( 1 0  cc.), which precipitated a light red oil. 
The ciil was crystallized by seeding, followed by the por- 
tionwise addition of hexane (10 volumes) to give a second 
crop weighing 3.5 g.; total yield of product, 9.2 g. The 
product (5 g.) was recrystallized from ten volumes of hot 
benzene to give 4.3 g. of buff-colored crystals. 

Dihydroch1orides.-The pure base ( 2  g.) was dksolved 
in 10 cc. of absolute ethanol and the solutioti treated with 
an cxccss (3 to 4 g.) of dry hydrogen chloride. (The first 
four compounds listed in Table I readily formed yellow 
crystalline precipitates, whereas the last two only depos- 
ited orange crystals after standing in the refrigerator for a 
day or two.) The dihydrochloride was filtered off 011 a 

Biichner funnel with the aid of a rubber dam and dried in 
a vacuum desiccator over phosphorus pentoxide and soda 
lime. 
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Summary 
A fairly detailed study of the demethylation of 

6-methoxy-8-nitroquinoline has been made. 
Six new monoalkylaminoalkyl derivatives of 6- 

0-hydroxyethoxy - 8 - aminoquinoline, together 
with their dihydrochlorides, have been prepared 
in crystalline form. 

Their antimalarial activities have been ascer- 
tained, and compared with that of pamaquine. 
PITTSBURGH 13, PA. RECEIVED MAY 3, 1946 

[ COXTRIBUTION TROM THE CHEMICAL LABORATORY OF STANFORD CNIVERSITY ] 

The Synthesis of Some Substituted 8-Aminoquinolines1 
BY T. R. NOR TON,^ R. A. SEIBERT, A. A. BENSON AND F. W. BERGSTROM~ 

The antimalarial activities of the Xinley-King 
type piperidylquinolinemethanols suggested the 
combination of the 2-piperidyl group with the 8- 
amino-6-methoxyquinoline nucleus of pamaquine. 
A series of such analogs has been prepared in 
which the dialkylaminoalkylamino side chain of 

t i  

pamaquine has been replaced by piperidylalkyl- 
amino groups in order to investigate the effects 
of varying length and branching of the alkylene 
bridge (I to IY), methylation of the piperidine 
nitrogen (VII), and the use of a 4-piperidyl group 
(VI1 [). 
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Addition of formaldehyde, acetaldehyde and 
ethylene oxide to ether solutions of 2-picolyl- 
lithium gave 2 - (2 - pyridyl) - ethanol - 1, 2- 
(2-pyridyl)-propanol-J and 3- (2-pyridyl)-pro- 
panol-1, respectively, Catalytic hydrogenation 
of these alcohols and the N-methochloride of 2- 
(2-pyridyl)-ethanol-l gave the corresponding pi- 
peridylalkanols which were converted to the 
piperidylalkyl chloride hydrochlorides by treat- 
ment with thionyl chloride. Addition of 2- 
chloroethyl methyl ether to the potassium salt 
of 4-picoline in liquid ammonia gave 3-(4-pyridyl)- 
1-methoxypropane. Similar reactions of 2-pico- 
lylpotassium with 3-methoxy- 1-chloropropane, 5-  
methoxy-1-bromopentane and 6-methoxy- 1- 
bromohexane gave 4 - ( 2  - pyridyl) - 1 - methoxy- 
butane, G-(2-pyridyl)-l-methoxyhexane and 7- 
( 2  - pyridyl) - 1 - methoxyheptane, respectively. 
After hydrogenation of the pyridine nuclei the 
ethers were cleaved with hydrobromic acid to give 
good yields of the corresponding piperidylalkyl 
bromide hydrobromides. 

Condensation of the piperidylalkyl halide 
hydrohalides with 8-amino-6-mcthoxyquinoline 
was carried out by heating the dry reactants in an 
inert atmosphere a t  125-130' for twelve to twenty 


