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pared by Dr. Moshers from the product of the reaction 
of trimethylenediamine and 8-(3-~hloropropylarnino)-R- 
methoxyquirioline. 

The small forerun obtained in the molecular disi illation 
of 111, as described above, was redistilled; 1.2 g. of distil- 
late was conv,:rted into 1.1 g. of solid hydrochloride salt, 
m. p 224-225‘. Elem.,ntary analyses suggested that this 
solid was a mixture of approximately 3070 of I11 trihydro- 
chloride and ‘70% of 6-methoxy-8-aminoquinoline mono- 
hydrochloride. Recrystallization of the mixture from hot 
alcohol gave the latter compound in nearly pure state, 
m. p. 226-227”, not depressed by mixture with an authentic 
sample. 

Reaction of 8-(3-Aminopropylamino)d-methoxyquino- 
line (I) and Acrylonitrile in 95% Ethanol.-Two grams 
(0,0066 mole:) of 8-(3-aminopropylamino)-6-methoxy- 
quinoline dihydrochloride and 1 g. (0.019 mole) of potas- 
sium hydroxide were dissolved in 25 ml. of 95% alcohol, 
0.33 g. ((1.W62 mole) of acrylonitrile was added, and the 
mixture was boiled under reflux for two homs. The odor 
of amtiionia was detected. The mixture was cooled, 150 
ml of water was added, and the product extracted with 
chloroform. Addition of the chloroform extracts to a solu- 
tion of picric acid in absolute alcohol resulted in the forma- 
tion of 4.0 g. of a yellow picrate, m. p.’196-197” (dec.) with 

preliminary darkening a t  185 ’. Several recrystallizations 
from aleohol raised the melting point ;nly to 197-198” 
(dec.) with preliminary darkening a t  185 . 

Anal. Calcd. for ClaH22~r02.2CfiH3N30,: C, 44.22; H, 
3 . i l ;  K, 18.42. Found13: C, 44.42, 44.14; H, 3.86, 3.83; 
N.  18.30, 18.49. Picric acid determination: calcd., 60.3; 
found, 60.9. 

A portion of the dipicrate was reconverted into the base 
and then to the hydrochloride, but the latter proved to be 
too hygroscopic to isolate in pure condition. 

An attempt to add the base I to acrylonitrile in absolute 
alcohol, using potassium hydroxide as catalyst, yielded 
only a small amount of the product IV, and most of the 
starting amine was recovered unchanged. 

Summary 
8 - [3 - (3’ - Aminopropylamino) - propylamino]- 

6-methoxyquinoline was prepared by a new pro- 
cedure for tests of its antimalarial activity. The 
compound appears to be the same as Robinson’s 
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Heterocyclic Basic Compounds. VIII. 8- [3-(3’-Aminopropylamino)-propylamino] - 
6-methoxyquinoline 
BY HARRY S. MOSHER 

CH30-()0 f H ~ N C H Z C H Z C H ~ N H ~  + 
One of the most active antimalarial substances 

reported by Robinson and co-workers in their ex- 
tensive studies is R-63.l This material, whose 
structure has not been definitely established, was 
prepared by the following indicated series of 
reactions V V I  

~ H C H ~ C H , C H , C ~  

0 
I ’  

I /I 
I (R-36) I1 

0 n”CH2CH2CHzr\”2 

Phthalimide H2r\l”2 
intermediate - R-63 

I11 IV 

which would. be expected to produce the compound 
whose structure is indicated by formula. VII. 
This compound (VII), which has since been pre- 
pared by Csum and Robinson2 according to the 
procedure indicated below, was assigned the 
number R-120. It was completely different in 
chemical properties and antimalarial activity 
from R-63. 

We have repeated the synthesis of R-120 (VII) 
essentially as reported and obtained an 80% 
yield of distilled base and a 45% yield of re- 
(1) (a) Robinson and Tomlinson, J .  Chem. Soc.. 1524 (1943); 

(b) Quin and Robinson, ibid , 5:s (1943); (c) Glen and Robinson, 
i b i d ,  557 (1934). 
(2) Crum and Robinson, ibid., 561 (1943). 

SI ICHLCHLCH~SH CH~CHLCHISHZ 
1.11 (R-120) 

crystallized, non-hygroscopic trihydrochloride 
monohydrate melting with bubbling a t  232’ 
(reported by Crum and Robinson,2 225’ dec.). 
Kissinger, Von and Carmack3 have prepared 8- 
[3- (3’-aminopropylamino) -propylamino 1-6-meth- 
oxyquinoline hydrochloride (R-120) by a com- 
pletely independent method and the melting point 
of the above product was undepressed when 
mixed with the material kindly furnished by Dr. 
Carmack. 

We have also repeated the Robinson synthesis 
of R-63 (IV). From the reaction of R-36 (I) 
with N-3-bromopropylphthalimide (II), after a 
tedious fractional crystallization, there were ob- 
tained unreacted starting materials and two dif- 
ferent crystalline products; one of these, m. p. 
215-216’ (obtained in 19% yield), analyzed for, 
and corresponded to, the expected phthalimide 
intermediate (I1I).lb This phthalimide inter- 

(3) Kissinger, Von and Carmack, T H E  J O U R N A L ,  68, 1563 (1946). 
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mediate was converted into the corresponding 
amino cvmpound by heating with hydrazine in 
ethanol solution, followed by treatment with 
sodium hydroxide and ether extraction. The 
product was converted to the hydrochloride and 
shown to be identical with the hydrochloride of 
I<-120 as prepared by us and also the compound 
furnished by Dr. C a r m a ~ k . ~  In addition, the 
picrates of the two preparations were compared 
and shown to be identical. 

consideration of this evidence, along with 
that a l r ady  presented by Robinson and co- 
workers and by Carmack, leaves no doubt that 
the material melting a t  232' dec. corresponding 
to R-120, is 8- [3-(3'-aminopropylamino)-propyl- 
~~iiii~io]-(j-niethoxyquinoline (VII), the product 
expected from (1). 

The product designated by Robinson as R-63 
certainly contains a fair amount of substance VII. 
The riiinimuin amount indicated from our ex- 
periments is about 20yo and probably twice this 
much is present in the crude reaction mixture. 
Since Robinson and co-workers have reported 
that K-120 iV11) is substantially inactive in the 
same antiinalarial tests used with R-63, consider- 
able question still exists as to the component of 
the R-63 mixture which was responsible for its 
great potency. 

In the condewation of I with I1 a second com- 
pound of a more insoluble nature has been sepa- 
rated in small amounts (4';) and identified as 
8- ( 3  -phthalimidopropylamino) -6  - methoxyqui - 
noline (VIII). Just how this arose is not known, 
btit it is iinlikely th:i t i t  came from S-nmino-6- 

/I 
0 

\'I11 

tnethoxyc~uinoline as an impurity in the starting 
material, since the starting material used gave a 
negative test for an aromatic amine when treated 
with nitrous acid and /?-naphthol. In addition 
to the above compound, i t  has been shown that 
the mother liquors from the purification of the 
I'hthalimide intermediate (111) and from the 
purification of the crude R-63 (IV) contain con- 
siderable R-36 (I). Since hydrolysis of VI11 will 
give K-3 ;  (I) ,  it would seem that the crude R-63 
preparation of Robinson was predominantly a 
inixture of R-120 (VII) and R-36 (I). No indica- 
tion of another impurity in any appreciable 
amount has been found in our investigations of 
the above reaction mixture. 

Incidental to these studies, the "hydrazine 
hydrolysis" for substituted phthalimide com- 
pounds discovered by Manske, Perkin and Rob- 

i n ~ o n ~ ~  and more generally developed by Ing and 
M a n ~ k e ~ ~  has been studied and a useful modifica- 
tion has been developed. The preliminary evi- 
dence indicates that this reaction is not a hy- 
drolysis in the usual sense and that the accepted 
procedure of boiling with hydrochloric acid is un- 
necessary and accounts for much of the difficulty 
encountered in purifying R-36 which has been 
prepared according to the conventional method. 
These studies on the "hydrazine hydrolysis" of 
substituted phthalimides will be reported in a 
subsequent paper. 

Acknowledgment.-The author is grateful to  
Dean Frank C. Whitmore for his interest and en- 
couragement, to Dr. George Moersch for his sug- 
gestions and advice and to  Parke, Davis and 
Company for their support. 

Experimental 
Reaction of Trimethylenediamine and 8-(3-Chloro- 

propylamino)-6-methoxyquinoline.-A mixture of 15 g. 
of 8-(3-chloropropylamino)-6-methoxyquinoline hydro- 
chloride2e5 and 29 ml. of trimethylenediamine6 was heated 
a t  1.10' for seven hours in a sealed tube. The crystals of 
trimethylenediamirie monohydrochloride were filtered 
from the reaction, wt. 6.5 g., and the filtrate was stirred 
with 20 g. of powdered sodium hydroxide, filtered through 
a sintered-glass funnel, and distilled to  give 19 g. of re- 
covered trimethylenediamine, b. p. 74" (1 mni.), and 12.1 
g. (80co) of light yellow liquid, b. p. 190" (0.5 mni.). 
The latter was dissolved in dry ether and cooled to -60"; 
a white crystalline product was obtained which xvould not 
redissolve readily in ether, 10.5 g., m. p. 80-85'. A small 
sample was crystallized from ether and a little alcohol, 
m. p. 95-96", This base was not very stable in air and 
was hygroscopic. 

The crude, crystalline base melting a t  80 85", 9.5 g., 
xvas dissolved in an absolute ether-alcohol solution arid 25 
ml. of 3.74 N alcoholic hydrogen chloride added. The 
sticky salt n.hich separated, solidified 011 standing, was 
filtered and dried, wt. 12.2 g., in. p. 145-155" dec. This 
was treated with Norit in 185 ml. of 93yo ethanol, filtered 
and cooled slowly to give 9.5 g. of crystals in. p. 324-226" 
dec. A further crystallization raised the melting point to 

Anal. Calcd. for ClsH2aON4.3HCl~H20: C, 46.3; H ,  
7.0; N, 13.4. Found: C,46.5; H, 7.0; N, 12.9. 

After two further recrystallizations the product melts a t  
232' dec.; mixed melting point with the product furnished 
by Dr. Carmack3 232" dec. 

A picrate derivative was prepared in 90yc ethanol solu- 
tion and recrystallized from a large volume of .absolute 
ethanol, in. p. 1A4-165°. 

And .  Calctl. for C,6H240N4.3C6H30iN8: C, -11.0; 
H,  3.4. Found: C, 41.0; 11, 3.7. 

The following preparation of R-30 is repeated here in 
spite of its previous description in the literature. The 
preparation of R-36 according to  the methods of Robinson 
has given very erratic results in our laboratories and the 
final product has often decomposed on attempted distilla- 
tion. I n  contrast, the following procedure gives a product 
which distills undecomposed with no  appreciable forecut or 
residue. 
8-(3-Phthalimidopropylamino) -6-methoxyquino1ine.-To 

a refluxing mixture of 174 g. of 8-amino-6-methoxyquino- 
line, 500 ml. of n-propanol and 200 ml. of methyl "Cello - 
solve" (boiling point of the mixture mas 108"). was added 

227-229 '. 

(4) (a) Manske, Perkin and Robinson, J. Chem. Sac., 1 (1927); 

( 5 )  Yank,,, Mosber and Whitmore, THIS JOURNAL, 67, OR4 (19431 
(C) Kinrlly furnished b q  Sharples Chemical CoInp t r iy  

(b) Ing and Manske. ihid., 2348 (1926). 
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270 g. of N-3-bromopropylphthalimide over a four-hour 
period. After addition was complete, the mixture was 
refluxed six hours and cooled overnight. The crystals 
were filtered, washed twice with ethanol and once with 
ether, yielding 196 g. of yellow orange product m.  p. 200- 
205". An additional 125 g. of crystals, m. p. 200-205" 
was obtained by adding 100 ml. of 337, hydrobromic acid 
to  the filtrate, boiling the precipitate with 300 ml. of 
absolute ethanol and washing with alcohol and ether. 
The total yield of very crude dry hydrobromide was 312 g. 
(70%). The 312 g. of crude hydrobromide was suspended 
in 2 liters of ethanol and made basic with ammonium 
hydroxide. The solution deposited crystals of the base 
which on treatment with Norit and recrystallization from 
methanol gave 153 g. (42.5Tc) of the pure 8-(3-phthalimi- 
dopropylamino)-6-methoxyquinoline base, m. p. 101-102 ', 

The mother liquors from the filtration and washing of the 
312 g. of crude hydrobromide deposited 105 g. of brick red 
solid on standing for approximately one month. Upon 
decolorization and crystallization from methanol several 
times there was obtained 32 g. (137, recovery) of ?<-3- 
bromopropylphth:alimide, m. p. 73-74 '. The filtrate on 
concentration gave 20 g. of a tan crystalline compound 
which was quite insoluble although it had been the last 
substance to  ci-ys,tallize from the mother liquors. Con- 
veision to  the base by boiling in alcoholic ammonium 
hydroxide gave 13 g. (2.77, yield based on 8-amino-6- 
niethoxyquinoline), m. p.  166-168", which corresponded 
to  the 8-[bis-(51-phthalimidopropyl)-amino]-fi-methoxy- 
quinoline described by Robinson and co-workers znd 
showed an undepressed melting point when mixed with a 
sample obtained previously in a similar manner which had 
analyzed as follows: 

Anal. Calcd. For C ~ Z H Z ~ O ~ Y ~ :  C, 70.0; H, 5.1; S, 
10.2. Found: C, 69.7; H, 5.2; iY, 10.3. 

The combined rnother liquors from all of the crystalliza- 
tions were made basic, diluted with water, extracted with 
ether and distilled to  give 39 g. (22%) of recovered 8- 
amino-B-methoxyquinoline. 

A similar run in xhich methyl "Cellocolvc" alone was 
used as the solvent (refluxed four hour5 at 125") resulted 
in a 47y0 yield of the main product and 3.6(7 yield of the 
bis compound. 

8-( 3-Aminopropylamino) -6-methoxyquinoline, R-36,1.- 
I n  a three-liter flask was refluxed for two and one-half 
hours a mixture of 186 g. of 8-(3-phthalimidopropyl- 
amino)-6-methoxyquinoline, 1000 ml. of 95Yc ethanol :and 
35.0 g. of 85Yc hydrazine hydrate. The granular white 
precipitate: was filtered and the filtrate concentrated under 
vacuum to  about 300 ml. The concentrate and the white 
precipitate were both suspended in one liter of ether con- 
tained in a separatory funnel; this was shaken with 280 
g. of a 30y0 potassium hydroxide solution. The ether was 
decanted from the semi-solid precipitate and the extraction 
repeated twice. The ether extracts were dried tas- 

of 
distillate, b. p.  1:33-190" (0.2-0.3 mm.). Th' ate 
gives a negative test for an aromatic amine when trea.ted 
with nitrous acid and added to  /3-naphthol solution. 
8- [bis-(3-Aminopropyl) -amino]-6-methoxyquinoline.--S- 

[ bis-(3-Phthalimidopropyl) -amino] -6-methoxyquinoline, 23 
g., was boiled with 5.2 g. of 85% hydrazine hydrate in 50 
ml. of absolute ethanol for two hours. Most of the solvent 
was removed under vacuum and the residue was : 
pended in 300 ml of ether and shaken with 40 g. of 5 
potassium hydroxide solution; five additional 200--ml. 
portions of ether were used for the extraction. The ether 
extracts, after drying and distilling, gave 10.0 g. of a vis- 
cous yellow liquid, b. p. 210-214" (1 mm.). This was 
converted t o  the salt by bubbling dry hydrogen chloride 
into its ethereal solution. The product was a light tan, 
non-hygroscopic, crystalline powder, 8.0 g., m. p. 165-1'0'. 

sium carbonate and distilled to  give 109 g. 

(7) Most of the R-36 is contained in this white precipitate since 
one molar equivalent of hydrazine hydrate was employed. I f ,  
however, two molar equivalents of hydrazine are used, the precipi- 
tate is the hydrazine salt of phthalvlhydrazide and all of the 11-30 
I, present as the free amine in the  filtrate. 

The melting point was raised to  168-170" on recrystalliza- 
tion from alcohol and ether. 

Anal. Calcd. for C16H240N4.3HC1: C, 48.3; H, 6.8; 
N, 14.1. Found: C, 48.1; H, 7.2; N, 13.7. 

Reaction of 8-(3-Aminopropylamino)-6-methoxyquino- 
line (I) and N-3-Bromopropylphthalimide.-.4 mixture of 
20 g. of distillcd 8-:3-aminopropylamino) -A-methoxyquino- 
line ;I) and 21 g. of S-3-bromopropylphthalimide (11). 
i n .  p. ,3-74', was stirred and heated ivith a little cthanol 
under an inert atmosphere. During the first one and one. 
half hours, the temperature was slowly and uniformly 
raised from 90 to  106'. The reaction niixture becarnr quit,, 
rhick and was diluted with 20 m1. of methyl "Cellci- 
~olve"  and the temperature slo\vly raiscd to 12.5' wht'rc i ,  
\vas maintained for four hours. The reaction was dilutcc! 
ivith a ivarm mixture of 300 ml. of ethanol and 20 ml. of 
:1 I C ;  hydrobroiric x i d  solution .\fter cooling. 311 r) g 
cgf ornngc, yelloir. crys:als nic1ri:ig ar li.5-13C ' .cparatw! 
from rhc soltitioii. Thi= wlic! \vas sul~mirtt 'd 10 R ~ y s t c n -  
ntic cight-sragc fractional c r y : r a l I i ~ ~ r i ~ i ~  from <tJ(:. ctha- 
i:ol to give !j.5 g. of brick-rcd cryGtal; iii~,lriny at 213 2lli ' 
dec. 

.l?i,:t' Calccl. for C',IH~,O.S,.SIIBr: C,  I Y  t i ,  T i ,  
18; S,  9 I ;  Found: C. 49.3; 11, . 7 2 :  S, 9.:< 

(&in aiitl I<ohiii.;oiil~ foii:itl a 11:tlting poiiit {JI' 222 - 

inethod. Thi. indicatrL that our material [vas conLami- 
uatctl n i th  a t1i:ficiiltly +parable iinpurity. This coni- 
poiirid \vas co:ivcrt:tl to thc fr?c I)aw b y  trc3tnieiit Ivith 
ainmoniacal ~ i i~ rha i i i~ l  aiicl r:cry:tdlizcf! iron: mcthaiiol. 
111. p. 173-l:4c. 

.\ wcond coii!pound mor; i:iwluhle than the expcctttl 
product \ \a -  scyarated, 2.1 g., in .  IJ. 21t-J-21t' -, irised 
mtltiiig point i\itk rhr hydrobroniid2 of t1:r eypccrccl 
product, 2W.'-2:u'. This {vas converted io thr. ba-i wit!i 
aniiiio:iiiini hyr!rouide and rwrystallizttl from cthariol, 
111 1'. 11 2-lu3'; a rnixturc with aii authc.l l t ic ..anipl(. oi 
Y- :(-l)lithaliiiiidol,rop).laiiiiiio -6-nict ho\yr lui i iol i i i~~ > l ~ o \ v t ( l  
1 1 0  ticprc.\.ioil i i i  i t s  melting point 

A4??al. Calcd. for C:lH?lOaAis: C, (j9.8; 1 1 ,  . 7 3 ;  S, 
11.6. Found: C,69.'7; 13, 5 . 5 ;  S, 11.9. 

The mother liquors from all of the crystallizations \vert' 
combined, made basic, and the precipitated stickv solid 
taken up in absolute alcohol and refluxed for three hours 
with 5 g. of 85'3, hydrazine hydrate. The solvcnt \vas rc- 
moved under vacuum on the steam-bath arid the residual 
sirup and white solid were suspended in ether and shaken 
with 15 ml. of a 40% potassium hydroxide solution. The 
ether extraction was repeated three times. Upon dry- 
ing the ether and bubbling in dry hydrogen chloride gas, 
an orange-red, hygroscopic hydrochloride precipitated; 
wt., 9.2 g., m. p.  120-130°. I t  was readily crystallized 
from absolute ethanol but the melting point was essen- 
tially unchanged. A dilute alcoholic solution of the abovc 
hydrochloride deposited a crystalline picrate which melted 
without recrystallization a t  202-203 '. Further recrystal- 
lization did not change this melting point. Mixed with an 
authentic sample of th: picrate of R-36 (I) the melting 
point was still 202-203 . From this i t  is apparent that 
there is considerable unreacted starting material in the 
final product. It was also possible to  separate, in a similar 
manner, the picrate of R-36 (I) from the mother liquors of 
the original reaction mixture prior to  its hydrazinc treat- 
ment. 

Hydrazine Hydrolysis of 8-13-(3 '-Phthalimidopropyl- 
amino)-propylamino]-6-methoxyquinoline.-The 8- [3-(3'- 
phthalimidopropyla$no) - propylaminol- 6-methoxyquiiio- 
line, m. p. 215-216 , 9.0 g., was refluxed for two hour:; 
on the steam-bath with 60 ml. of absolute ethanol and 3.0 
g. of 85% hydrazine hydrate. The reaction mixture was 
concentrated under vacuum, the residue suspended in 
ether and shaken with 10 ml. of 40y0 potassium hydroxide 
in the cold. The extraction was repeated four times and 
the extracts dried with potassium carbonate, shaken with 
Norit, filtered, and dry hydrogen chloride bubbled into the 
solution. The bright yellow precipitated salt was filtered 
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and dried t o  give 4.2 g. (64%). A singp crystallization 
brought the melting point up to 217-219 . This material 
contained a persistent impurity, presumably R-36, and 
only after seven crystallizations was the melting point 
raised to  232" dec., mixed melting point with the previous 
preparation (R-120) from trimethylene diamine and 8- 
(3 - chloropropylamino) - 6 - methoxyquinoline was 232". 
Similarly a mixed melting point with sample furnished by 
Dr. Car niack was 232' dec. A picrate prepared from the 
above material melted a t  164-165" and its melting point 
was undepressed when mixed with the picrate from our 
R-120 preparation. 

Summary 
'The synthesis of Crum and Robinson's R- 

120, S-. [3- (3'-arninopropylarnino)-propylamino]-6- 
1. 

methoxyquinoline, has been repeated and the 
structure of the product confirmed. 

It has been demonstrated that a purified 
preparation made approximately according to the 
method utilized by Baldwin and Robinson for the 
synthesis of R-63, has the same structure as R-120. 

3. In addition it has been indicated that 
probably the major impurity in Baldwin and 
Robinson's R-63 preparation is the unreacted 
starting material, R-36. 

An improved synthesis for the starting ma- 
terial, R-36, has been described. 
STATE COLLEGE, PA. RECEIVED APRIL 5, 1916 

2. 

4. 

[ C O S T K l I l l '  PION FRObI THE I>BPAR rILIEXT OF CIIEMISTRY O F  COLUMBIA UNIVERSITY ] 

Aminoalkylamino Derivatives of 8-Aminoquinoline 

BY ROBERT C. ELDERFIELD, WALTER J. GENSLER, THOMAS H. BEMBRY, FREDERICK RRODY, LOUIS 
WIEDERHOLD I11 AND BERNICE NEWXAE; 

Derivatives of 6-methoxy-8-aminoquinoline of 
the type Formula I 

have been described previously in the cases where 
The series does not appear to have 

been extended to longer side chains. As part of a 
program dealing with the systematic investigation 
of the 8-aminoquinolines as antimalarials, com- 
pounds of type I in the cases where n = 6, 8 and 
10 have been prepared. Further, in order to take 
advantage of the reputed effectiveness of the 5,6- 
dimethoxy-8-aminoquinoline nucleuss 5,6-dimeth- 
oxy-8-(3'-aminopropylamino)-quinoline has been 
prepared. 

The mode of synthesis used followed closely 
that used by previous workers and involved con- 
densatioii of the appropriate 8-aminoquinoline 
with an w-bromoalkylphthalimide followed by 
cleavage of the phthalimido group. In the course 
of the work, several new bronioalkylphthalitnides 
were prepared. 

= 1.-5."-7 

(1) The work described in this paper was done under a contract, 
recommended by the Committee on Medica! Research, between the 
Office of Scientific Research and Development and Columbia Uni- 
versity. 

(2) Baldwin, J. Chem. Soc., 2959 (1928). 
(3) Bramachari and Bhattacharjee. J. Z?idian Chem. Soc., 8,  571 

(1931). 
(4) Pouruenu, et al., Ann. Znsf. Pasfeur,  60, 731 (1933). 
( 5 )  Robinson %nil Tomlinson, J .  Chem. SOC., 152-1 (1934). 
(8 )  Beer. J .  Gen. Chew?. (U. S .  S. K ), 9, 2158 (1938). 
(7) Magidson and Bobyshev, i b i d . ,  8 ,  899 (l9W. 
( 8 )  Elderfield, el a l . ,  THIS JOURNAL, 68, 1584 (1946). 

Experimentalg. lo 

8-Bromooctylphthalimide.-This was prepared accord- 
ing to the method of Muller and Kraus" by heating 4 
moles of 1,8-dibromoOctane with 1 mole of potassium 
phthalimide a t  140-145" for six hours. The subs taye  
formed white needles from alcohol and melted a t  54-55 . 

Anal. Calcd. for ClsHmBrO&J: C, 56.8; H, 5.9. 
Found: C, 57.0; H, 6.0. 
10-Bromodecy1phthalimide.-This was prepared ex- 

actly as was the octyl compound. It crystallized as needles 
from alcohol and melted a t  62-63'. 

Anal. Calcd. for C18H24BrN02: C, 59.0; H, 6.6. 
Found: C, 59.1; H, 6.7. 

6-Methoxy-8-( w-phthalimidoalkylamino) -quinolines.-- 
These were prepared by a modification of the method of 
Ing and Manske12 of which the preparation of 6-methoxy- 
8-(6'-phthalimidohexylaniino)-quinoline is representative. 
A solution of 85 g. of 6-bromohexylphthaliniitle and 73 g. 
of 6-methoxy-8-aminoquinoline in 150 rnl. of isopropyl 
alcohol was heated in an open round;bottom flask in an 
oil-bath a t  an initial temperature of 80 . The temperature 
was raised to 125" over thirty minutes and then held a t  
125-130" for an additional hour and a half. During the 
course of the heating, the isopropyl alcohol evaporated 
and the residual solid was broken up occasionally with a 
stout stirring rod. To the warm melt 500 ml. of benzene 
was added and the mixture was digested on the steam-bath 
for ten minutes. Insoluble 6-methoxy-8-aminoquinoline 
hydrobromide was filtered off, and the filtrate was con- 
centrated. On cooling, ti-methosy-8-(6'-phthalimido- 
hexy1amino)-quinoline crystallized. After rccrystallization 
from acetone, it melted at 126-127°. The yield was 60 g. 
or 70yo based on the 6-methoxy-8-aminoquinoline available 
for the  reaction. .. .~.. ..~ ~ ~~~ 

Anal.  Calcd. for C & Y ~ X ~ O ~ :  C ,  71.4; H ,  fi.3. Found: 
C ,  71.5; H, 6.5. 

6-Methoxy-8-(8 '-phthalimidooctylamino) -quinoline.- 
This mas prepared as was the hexyl compound, except 
that the free base crystallized only after being rubbed up in 
acetone-alcohol. I t  melted a t  88-89'. The yield was 
72'30. 

(!$) All melting points are corrected. 
(10) hIicroandlyses by the Misses 1.uis May and Lathrope Raker. 
(11) hIulIer and Kraus, Monalsh.. 61, 219 (1932). 
(12) Ing and Manske, J. Chem. SOC., 2348 (1926). 


