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Anal. Calcd. for C7H14O.: C, 04.58; H, 10.84. 
Found: C, 64.28; H, 10.93. 

The 2,4-dinitrophenylhydrazone prepared in the usual 
manner from the product obtained by acid hydrolysis of 
2-ethoxytetrahydropyrane melted at 109° and gave no de
pression in a mixed melting point determination with the 
2,4-dinitrophenylhydrazone prepared from 5-hydroxy-
pentanal." 

2,4-Pentadienal (VII).—To a solution of 40 ml. of 
8 5 % phosphoric acid in 200 ml. of water was added with 
stirring 40 g. of 2-ethoxy-A : ,-dihydropyrane. Within a 
few minutes the solution became homogeneous. This 
solution was added dropwise to a solution of 50 ml. of 
85% phosphoric acid in 200 ml. of water which was al
ready undergoing steam distillation. Steam distillation 
was continued until the distillate no longer had the charac
teristic' odor of pentadienal. The steam distillate was 
itself steam distilled to concentrate the aldehyde. After 
the addition of potassium chloride, the pentadienal was 
extracted with ether and dried over sodium sidfate. After 
removal of I he ether under reduced pressure, the aldehyde 

14 (55"-, was distilled; yiel 
H=6D 1.5163. 

Anal. Calcd. f 
C, 72.99; II, 7.85 

Pentadienal Semicarbazone 

-,Cr \ 

C:,IIB0: C, 7: 

">. p . otiXii " (20 mm.) , 

! . I t ; H, 7.37. Found: 

-The semicarbazone of 
, I-pentadienal prepared in the usual manner was a white 

/>) Woods ami :- uiilcl-s. T i n s JUCK.VAL, 68, IM 1 1 (.1'.HO). 

crystalline compound which was recrystallized from water. 
This substance decomposed progressively on heating to 
260°. 

Anal. Calcd. for C6H9OX3: C, 51.77; H, 6.52. 
Found: C, 51.67, 51.65, 52.08; H, 6.21, 6.49, 6.67. 

2,4 -Pentadienal -2,4 -dinitrophenylhy drazone .— 2,4-
Pentadienal was converted in the usual way almost quan
titatively into a red 2,4-dinitrophenylhydrazone. The 
product was recrvstallized from ethyl alcohol, m. p . 176-
177 X 

Anal. Calcd. for C11HiOO4X1: C, 50.3S: II, 3.84. 
Found: 0 ,50 .11 ,50 .38 ; 14,3.81,3.88. 

S u m m a r y 

1. 2 , 8 - D i b r o m o t e t r a h y d r o p y r a u e r e a c t s w i t h 
m e t h y l a n d e t h y l a lcohol t o fo rm t h e c o r r e s p o n d 
ing 2 - a l k o x y - 3 - b r o m o - t e t r a h y d r o p y r a n e . 

2. 2 -Alkoxy-_V ! -d ihydropyranes a r e fo rmed b y 
t h e r e a c t i o n of 2 - a l k o x y - 3 - b r o m o t e t r a h y d r o p y r a n e 
w i t h a lcohol ic p o t a s s i u m h y d r o x i d e or s o d i u m 
a l coho la t e . 

o. T h e p r e p a r a t i o n of 2 , 4 - p e n t a d i e n a l is de 
sc r ibed . T h e s e m i c a r b a z o n e a n d 2 ,4 -d in i t ro 
p h e n y l h y d r a z o n e of t h i s c o m p o u n d a re c h a r a c t e r 
ized. 
COLLEGE PARK, M D . RECEIVED J r x i ; 11, 1946 
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The Synthesis of Some 6-Methoxy-8-(/3-aminopropionylamino)-quinolines 

B Y H . R . S N Y D E R A N D H E R B E R T E . F R E I E R 1 

I n t h e s e a r c h for a n a n t i m a l a r i a l d r u g w h i c h CH3O-
m i g h t possess t h e d e s i r a b l e p r o p e r t i e s of p las -
m o c h i n b u t h a v e a lower t o x i c i t y , a n u m b e r of 
a m i d e s of t h e t y p e r e p r e s e n t e d b y f o r m u l a I I 
h a v e been p r e p a r e d , - T h e p r i n c i p a l difference 
b e t w e e n t h e c o m p o u n d s p r e p a r e d a n d p l a s m o c h i n 
lies in t h e fac t t h a t in t h e fo rmer t h e a r o m a t i c 
a m i n o g r o u p is j o ined t o a n acy l g r o u p r a t h e r t h a n 
t o a n a l k y l g r o u p ; t h e r e a r c differences a lso in 
t h e d e t a i l s of s t r u c t u r e of t h e s ide c h a i n s a n d in 
t h e d i s t a n c e b e t w e e n t h e t w o acyc l ic n i t r o g e n 
a t o m s . 

T h e n e w c o m p o u n d s were p r e p a r e d b y t h e 
a d d i t i o n of t he a p p r o p r i a t e a m i n e s to ( i - ine thoxy-
X - a c r y l a m i n o q u i n o l i n e ( I ) . T h e a e r y l a m i d e (I) 
w a s o b t a i n e d in 57 f" r y ie ld b y t h e r e a c t i o n of t h e 
a m i n o q u i n o l i n e w i t h a c r y l y l ch lo r ide ( p r e p a r e d 
f rom s o d i u m a c r y h i t e a n d p h o s p h o r u s oxych lo r ide 
a c c o r d i n g to t he p r o c e d u r e of Kohler1 1). T h e 
r e a c t i o n of I w i th ( l i e thy lan i ine was ca r r i ed o u t 
in an excess of (lie a l i p h a t i c a m i n e ; the rcac t in i i s 
of I w i th o t h e r a m i n e s were ca r r i ed out in ben • 
zene s o l u t i o n s . I t is poss ib le t h a t t he r e a g e n t s 

i l l Present a i h l r r s , : l)i-(wl I lmli l "I l l i r n n s l t y , Univers i ty "f 
N o r t h D a k o t a ('.rami Forks . N o i l h I) . .kola 

(2) T l l t p r i s f i , ! v o r k w a s .ill -si an ' Lilly complet r a t 111' turn' of 11n-
a n n o u n c e m e n t of ot.hrr s imilar a n o d e . Iiv I n n e r anil l t owman in a 
pape r presented before She Division of Organic Chemis t ry at (he 
AtlatUie Ci ty m e e t i n s of the American Chemica l Society on April 10, 
11)4 U. 

13' Kohle r . .1«;. Chen:. J.. 42, 380 (l'JU'J). 
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TABLE 

1,4-ADDITIOX OF AMINES TO 6-METHOXY-8-ACRYLA.MIXUQ.UINOLI.\E (I) 

Subst. 
I, 

g-

6 
12 
10 

12 

2 

0. 
1. 

5 
5 

Amine, 

Diethyla.mine 10,5 
Morpholine 4 ,5 
Pipei idine 3 . 8 

X-Benzylpiperazine'1 

9.2 
Di-H-heptylamine 

1.9 
re-Butylamine 0, 16 
l-Ethyl-4-amino-

Ben-
zene, 
ml. 

0 
90 

100 

250 

15 

10 
20 

Time, 
hr. 

1.5 
2 .5 
2 

0.5 

1.5 

10 
1 

Com
pound 

isolated 

III" 
IV 
V 

VI 

VII'' 

vi i r 
IX'' 

Ilecrystn. 
solvent 

Abs. EtOH 
Methanol 
Pet. ether 
(b. p. 85-110°) 
Ethanol 

Methanol 

Ethanol 
Xitromethane 

M. p., 
0C. 

198-202" 
126-128 
105-107 

132-134 

126-127'' 

157-159" 
237-239'' 

Yield, 
'.'0 

61" 
09 
80 

85 

Atialy: 
Carbon 

Found Culcd. 

54. 50" 
64.71 
09,19 

71,35 

52.22'' 

52.26' 
46.94 ' 

54.55" 
64.74 
68.98 

71.26 

52,05'' 

52, ()7'; 

47.11' ' 

Hydrogen 
Found Calcd. 

0,98'' 
6.83 
7.27 

7.11 

5.52'' 

5.06"" 
4 . 3S'! 

6.73" 
6.71 
7.40 

0.98 

5.49'' 

4.94c 

4.22^ 
piperidine 0.85 

" Dihydrochloride. 6 Prepared by procedure of Baltzly, Buck, Lorz and Schou, T ins JOURNAL, 66, 263 (1944). 
Monopicrate. d Dipicrate. 

Four of the new amides ( I I I , IV, V and VI) 
were submitted for testing against P. lophurae 
in ducks; all were found inacti\ 'e.4 

Experimental 
6-Methoxy-8-acrylaminoquinoline (I).—To a cold sus

pension of 35 g. of freshly distilled 6-methoxy-S-amino-
quinoline in 300 ml. of 10% sodhim hydroxide was added 
a solution of 19 g. of acrylyl chloride3 in 75 nil. of dry chlo
roform. After the mixture had been shaken vigorously 
for a few minutes the solid dissolved. The mixture was 
shaken for an additional thirty minutes and then the 
chloroform solution was separated, washed with water, 
dried over potassium carbonate, and filtered. The chloro
form was removed by distillation and after the residue had 
been cooled in i.x\ ice-bath a pink solid formed. The prod
uct, after one recrystallizatioii from 50 ml. of 9 5 % ethyl 
alcohol, weighed 25 g. (57%) and had a melting point of 
111-113°. After further purification by recrystallizatioii 
from ethyl alcohol the compound melted at 114-115°. 

Anal. Calcd. for C13TI11O2X2: C, 68.40; H, 5.30. 
Found: C, 68.58; H, 5.48. 

Dihydrochloride of 6-Methoxy-8-(3-diethylaminopro-
pionylamino)-quinoline (III).—A mixture of 6 g. of I and 
10.5 g. of dietnylamine was heated under reflux for one 
and one-half hours. The brown solution was treated 
with Darco, filtered and the excess diethylamine was re
moved by distillation. The residual brown oil weighed 
7.5 g. 

This material was dissolved in 140 ml. of absolute ethyl 
alcohol. A slow stream of dry hydrogen chloride gas was 
passed through the solution until an orange semi-solid 
mass formed (about twenty-five minutes). The mixture 
was cooled in an ice-bath and then filtered. The yellow 
crystals collected by filtration were dissolved in 75 ml. of 
absolute ethyl alcohol. The soluliou was treated with 

Darco, filtered and cooled in an ice-bath. The yellow 
solid which precipitated was recrystallized twice from 60-
ml. portions of absolute ethyl alcohol. The pure dihydro
chloride melting at 198-202° weighed 6 g. ( 6 1 % over-all 
yield). 

Anal. Calcd. for C17HvX)-X3Cl.: C, 54,55; H, 6.73. 
Found: C, 54.50; H, 6.98. 

The monopicrate of III after recrystallizatioii from 
methyl alcohol melted at 146- 148°. 

.1»«/. Calcd. for CVIIY1O11NV C, 52.n7; H, 4.94. 
Found: C, 52.34; H, 5.07. 

6-Methoxy-8-(3-morpholinopropionylamino)-quinoline 
(TV).—A mixture of 12 g. of I, 4.5 g. of morpholine and 
90 ml. of benzene was heated under reflux for two and one-
half hours; after the mixture had been heated for a few 
minutes a solution resulted. The benzene was removed 
I)V distillation and the residual oil solidified after it had 
been cooled in an ice-bath. To this residue was added 90 
ml. of petroleum ether (b. p . 30-60°) and the solid was 
collected on a Buchner funnel. This material after two 
recrvstallizations from 75 ml. of methyl alcohol weighed 
l l . f 
126-128°. 

/1««/. Calcd. for Ci7H21X3O3: C, 64.74; H, 6.71. 
Found: C, 64.71; H, 6.83. 

The other compounds prepared by this procedure are 
shown in the table. 

Summary 

G - Methoxy - S - acrylaminoquinoline under
goes 1 ,-!-addition of primary and secondary 
amines to form 6-methoxy-8-d-aminopropionyl-
aminoquinolines. The products of this type 
which have been tested have little or no anti
malarial uctivitY. 

(4) The te^t- were carried ("it by the Lilly Re-eirch L.ibnraM 
Eli T illy and Company, Indianapolis, Indiana, URISAXA, ILLINOIS RECEIVED At GUST 14, 1946 


