
1324 R . E . L U T Z , P . ,S. B A I L E Y , T . A. M A R T I N A N D J . M . S A L S B U R Y Vol . 68 

water, shaken with Darco, filtered and dried over sodium 
sulfate. An excess of ethereal hydrogen chloride was 
added and a resinous precipitate formed and was crystal­
lized from 12 ml. of a 2 :1 mixture of ether and ethanol; 
yield 0.94 g. (56%); white powder. An additional re-
crystallization yielded white plates which decomposed at 
135-140°. 

Anal. Calcd. for C15H,7C1N2-2HC1: N, 8.40. Found: 
N, ,8.14. 

d/-7-Chloro-2-(4-diethylamino-l-methylbutylamino)-
quinoline (SN111,427).—A mixture of 10 g. (0.05 mole) of 
2,7-dichloroquinoline (IV) and 50 ml. of purified11 noval 
diamine was heated for seventeen hours at 131-134°. 
After cooling, the resulting mixture was dissolved as com­
pletely as possible in 100 ml. of petroleum ether (b. p. BO­
GS °) and the solution washed successively with 300 ml. of 
1.5% sodium bicarbonate and three 60-ml. portions of 
water. The solvent was evaporated under reduced pres­
sure and the residual oil was fractionally evaporated onto a 
cold finger condenser at low pressure (1-2 X 1 0 - 3 mm.; 
oven temperature 130-140°). The yield was 12.5 g. 

(11) Procedure recommended by X. L. Drake; private communi­
cation. 

T h e o b j e c t i v e of t h i s i n v e s t i g a t i o n w a s twofo ld , 
o n e (unsuccessfu l ) t o p r e p a r e a t y p i c a l 7-chloro-6-
d i a l k y l a m i n o a l k y l a m i n o q u i n o l i n e ( I ) t h r o u g h 6-

(C 2 Hs) 2 NCH 2 CH 2 CH 2 NH x X. ~ 

C 1 / W 
I 

a m i n o - 7 -ch lo roqu ino l ine , a n d t h e o t h e r t o m a k e 
q u a n t i t i e s of 6- a n d 8 -n i t ro -5 -ch lo roqu ino l ines , 
w h i c h w e r e o b t a i n a b l e t h r o u g h t h e s a m e s y n t h e t i c 
a p p r o a c h , t o b e u s e d e l s ewhere in a s imi l a r s y n ­
thes i s of d i a l k y l a m i n o a l k y l a m i n o q u i n o l i n e s . 

T h e m e t h o d of F o u r n e a u 4 w a s u s e d t o m a k e t h e 
c h l o r o n i t r o q u i n o l i n e s w i t h s o m e mod i f i ca t ions 
w h i c h s e e m e d helpful in a c h i e v i n g t h e b e s t r e s u l t s . 
T h e p r i n c i p a l s t e p s w e r e n i t r a t i o n of wz-chloro-
a c e t a n i l i d e w i t h s e p a r a t i o n of t h e o r t h o a n d p a r a 
n i t r o c o m p o u n d s , fo l lowed b y i n d i v i d u a l S k r a u p 
r e a c t i o n s , w i t h s e p a r a t i o n of t h e i somer ic 5- a n d 
7 -ch lo ro -6 -n i t roqu ino l ines . 

T h e 6 - a m i n o - 7 - c h l o r o q u i n o l i n e w a s m a d e a n d 
c h a r a c t e r i z e d . H o w e v e r , c o n d e n s a t i o n s w i t h 
n o v a l b r o m i d e a n d espec ia l ly w i t h l - [ N , N - d i -
e t h y l a m i n o ] - p r o p y l c h l o r i d e fo l lowing t h e m e t h o d 

(1) The work described in this paper was done under a contract, 
recommended by the Committee on Medical Research, between the 
Office of Scientific Research and Development and the University of 
Virginia. 

(2) Present location: University of Texas, Austin, Texas. 
(3) Present location: American Cyanamid Co., Stamford, Con­

necticut. 
(4) Fourneau, Trefouel and Wancolle, Bull. soc. chim., (4) 47, 

738 H930). 

(77%) of a light yellow-green, viscous oil; Ti20V 1.5907. 
Attempts to form a crystalline salt were unsuccessful. The 
oil was stable in acid and alkali, was soluble in ethanol or 
dilute hydrochloric acid and was insoluble in water. When 
exposed to moist air there was an increase in weight to an 
equilibrium point corresponding to the absorption of very 
close to one equivalent of water; this was accompanied by 
a marked increase in the viscosity (»2(ID 1.5855). 

Anal. Calcd. for Ci8H26ClN3: C, 67.58; H, 8.19; N, 
13.14. Found: C, 67.58; H, 8.07; N, 13.05. 

S u m m a r y 

T h e s y n t h e s i s of 2 ,7 -d i ch lo roqu ino l ine h a s b e e n 
a c c o m p l i s h e d t h r o u g h 4 , 7 - d i c h l o r o c a r b o s t y r i l b y 
se lec t ive p a r t i a l hydrogeno lys i s , - fol lowed b y 
h y d r o c h l o r i n a t i o n . 

T h i s p r o d u c t w a s c o n d e n s e d w i t h n o v a l d i a m i n e 
t o g ive t h e 2 -pos i t iona l i s o m e r of S N 7618, n a m e l y , 
7 - ch lo ro - 2 - (4 - d i e t h y l a m i n o - 1 - m e t h y l b u t y l -
a m i n o ) -qu ino l ine . 
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of R o h r m a n n a n d S h o n l e , 6 w i t h c o n s i d e r a b l e 
v a r i a t i o n s in t h e m o l a r r a t i o s , t e m p e r a t u r e a n d 
t i m e , a n d in t w o cases u s ing t h e a m i n o q u i n o l i n e 
h y d r o c h l o r i d e , fa i led t o g ive a t r a c t a b l e p r o d u c t . -
D o u b t l e s s t h e ch lo r ine a d j a c e n t t o t h e a m i n o 
g r o u p w a s r e s p o n s i b l e for t h i s difficulty. 

E x p e r i m e n t a l 6 

Nitration of m-Chloroacetanilide and Separation of the 
Isomers.—The chief deviation from Fourneau's direc­
tions4 was the use of a much lower nitration temperature. 

m-Chloroacetanilide (550 g.) was added over one hour 
with stirring to 2 liters of fuming nitric acid (sp. g. 1.49); 
the temperature was —50° initially and rose to —35 to 
— 30°. The mixture was poured into 6 gallons of crushed 
ice and water. The product was filtered, washed, slurried 
with 5 gallons of water (slightly alkaline with ammonium 
hydroxide), again filtered, washed and dried; yield 600 g.; 
m. p, 96-130°. I t was digested with 12 liters of boiling 
benzene and filtered (hot); this gave 261 g. of the crude 4-
nitroanilide which melted at 134-141°; on cooling the 
filtrate, 109 g. more of this anilide was obtained; m. p. 
142-145°. Recrystallization of the 261-g. batch from 1.8 
liters of ethyl acetate by addition of petroleum ether gave 
212 g. which melted a t 143-146° (Fourneau 144°). The 
total yield of pure material was 321 g. (46%). The ben­
zene filtrate on concentration and dilution with petroleum 
ether gave 216 g. (31%) of the 6-nitroanilide; m. p. 110-
114° (Fourneau 118°). 

Hydrolysis of these products was effected by means of 
refluxing toned, hydrochloric acid instead of the dilute acid 
used by Fourneau; the 3-chloro-6-nitroaniline melted at 
124-125° (Fourneau 125°) and the 3-chloro-4-nitroaniline 
at 155-157° (Fourneau 157°). 

The Preparation of S-Chloro-8-nitroquinoline.—In the 
Skraup method on a large scale, following Fourneau's 
conditions (which was for a small scale), we were unable 

(5) Rohrmann and Shonle, THIS JOURNAL, 66, 1640, 1643 (1944). 
(6) Melting points reported herein are corrected. 
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to approach the reported yield (80%). However, using 
arsenic oxide instead of arsenic acid and by extracting the 
product from inert material by means of ether, and upon 
further purification, a 50% yield was obtained of m. p. 134-
135° (Fourneau 136°). 

S- and 7-chloro-6-nitroquinolines were made according 
to Fourneau4 but with a few changes in procedure. A 
mixture of 200 g. of 3-chloro-4-nitroaniline, 136 g. of 
arsenic oxide, 280 ml. of glycerol and 174 nil. of coucd. 
sulfuric acid was rcfluxed for six hours (bath temperature 
130-140°) and poured into 7 liters of ice water. The pre­
cipitate (largely 5-chloro-6-nitroquinoline) and that ob­
tained on neutralizing the filtrate (largely the 7-chloro 
isomer) were each digested twice with a total of 10 liters of 
boiling carbon tetrachloride and the resinous residues were 
discarded. The combined filtrates on cooling gave 65 g. of 
nearly pure 7-chloro compound (m. p. 140-150°). The 
filtrate was evaporated under reduced pressure and the 
residue was dissolved in 2 liters of hot 1.4 iV sulfuric acid; 
cooling gave 37 g. of nearly pure 5-chloro compound (m. p. 
148-151°). Neutralization of the filtrate gave a mixture 
which was re-processed. 

Recrystallization of the 7-chloro compound from carbon 
tetrachloride (cooling only to 35°), and solution in hot 6 N 
hydrochloric acid, filtering and precipitating by ammonium 
hydroxide gave a pure product of m. p. 153-155° (Fourneau 
155-156°). The 5-chloro compound was recrystallized 
several times from 1.4 N sulfuric acid (cooling only to 40°; 
below this the mixture separates); it was then dissolved in 
hot 6 iV hydrochloric acid, filtered and precipitated by 
ammonium hydroxide; m. p. 153-154° (Fourneau 153°). 

6-Amino-7-chloroquinoline.—Fourneau4 reduced the 7-
chloro-6-nitro compound to the amine (without isolating 
it) and diazotized, for his structural proof. 

In connection with the s tudy of 7-dialkylamino-
ulkylaminoquinolines as possible antimalarials .the 
preparation of 2-chloro-5-(Y-diethylaminopropyl-
amino)-quinoline (I) was undertaken. The most 

(C2Ht)2NXH2CH2CH2NH 

01 
VW\C1. 

I 
direct approach appeared to consist in the nitra­
tion of 2-chloroquinoline, previously reported to 
give the 5- and 8-nitro isomers in unspecified 
yields.2 Unfortunately, the nitration as de­
scribed2 was found to give the desired 2-ehloro-5-
nitroquinoline in a yield of less than 5 % along 
with the isomeric 2-chloro-8-nitroquinoline in a 
yield of about 20%. A s tudy of the reaction re­
sulted in its development as a useful synthesis of 
the 8-nitro compound (52% yield of the pure sub-

(1) The work described in this paper was done under a contract, 
recommended by the Committee on Medical Research, between the 
Office of Scientific Research and Development and the University of 
Virginia. 

(2) Fischer and Guthmann, J. prakt. Chem., [2] 93, 382 (1916). 

; The nitro compound (29 g.) was added slowly with 
: stirring to 150 g. of stannous chloride dihydrate in 200 ml. 

of 6 N hydrochloric acid with heating for one hour. The 
product was filtered, suspended in 20% sodium hydroxide, 
filtered, washed, dissolved in 300 ml. of 8 Â  hydrochloric 

; acid (with darco treatment), and precipitated by ammo­
nium hydroxide; yield 24 g. Recrystallization from dilute 

; ethanol gave 14 g. (57%) of m. p. 134-136°. Repeated 
crystallizations gave slender needles of m. p. 141-143°. 

: It is soluble in organic solvents and dilute acids. 
Anal. Calcd. for C9H7ClN2: N, 15.G9. Found: N, 

15.99. 
! Catalytic reduction7 of 10.4 g. of the nitro compound 

with Raney nickel in 200 ml. of acetone gave 6 g. (67.5%) 
I of nearly pure product of m. p. 136-138°. However. 

similar reduction in absolute ethanol as the solvent gave 
; only a 28% yield. 
' The hydrochloride was precipitated from dry ether by 
' ethereal hydrogen chloride and was recrystallized from 

ethanol; m. p. 239-246° dec. 
Anal. Calcd. for C9H7ClN2-HCl; Cl", 16.48. Found: 

Cl-, 16.51. 
Summary 

6-Amino-7-chloroquinoline is described. I t 
failed to undergo condensation with diethylamino-
propyl chloride. 

Some notes on Fourneau's synthesis of chloro-
nitroquinolines from m-chloroaniline are recorded. 

(7) Cf. Similar reductions by Capps and Hamilton, THIS JOURNAL, 
60, 2104 (1938). 
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stance) bu t the highest yield of the 5-nitro isomer 
at tained was less than 10%. 

The difficult availability of 5-nitrocarbostyril 
precluded application of the preparation of 2-
chloro-5-nitroquinolines from this substance and 
phosphorus pentachloride. However, 5-nitro-1-
methylcarbostyril appeared to be potentially 
available in quant i ty through oxidation of the 
methiodide of the easily accessible 5-nitro-
quinoline,4 this oxidation having been reported6 

many years ago, bu t apparently without subse­
quent development into a preparative method. 
This nitromethylcarbostyril would be expected to 
react with phosphorus pentachloride to give the 
desired 5-nitro-2-chloroquinoline, in analogy to 
the conversion of 1-methylcarbostyril to 2-
chloroquinoline.2 The processes indicated were 
found to provide a very satisfactory preparation 
of 2-chloro-5-nitroquinoline; the methiodide of 5-
nitroquinoline was obtained in 8 5 % yield and the 
oxidation to 5-nitro-1-methylcarbostyril pro­
ceeded in 9 4 % yield. 5-Nitro-2-chloroquinoline 
was obtained from the carbostyril in 5 7 % yield 

(3) Claus and Setzer, ibid., [2] 63, 395 (1896). 
(4) Dufton, J. Chem. Soc, 61, 783 (1892). 
(5) Decker, J. ptakt. Chem., 46, 175 (1892). 
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