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Syntheses of quinol-6-ylmethyleneamines are described. The addition 
of dialkyl phosphites to the azomethine grouping of the quinol-8-yl- 
methyleneamines in the presence of sodium methoxide has been 
studied. Eighteen new dialkyl esters of arylamino(quinol-6-yl)methyl- 
phosphonic acids have been synthesized. 

In the d e v e l o p m e n t  of i n v e s t i g a t i o n s  in the f i e ld  of 
6 - s u b s t i t u t e d  qu ino l i ne s  [1, 2], we have  s tud ied  the r e -  
ac t i on  of q u i n o l - 6 - y l m e t h y l e n e a m i n e s  wi th  d ia lky l  

p h o s p h i t e s .  
F o r  th is  p u r p o s e  we have  ex tended  [11 the s y n t h e s i s  

of q u i n o l - 6 - y l m e t h y l e n e a m i n e s  and the  c o n d e n s a t i o n  of 
q u i n o l i n e - 6 - a l d e h y d e  with a r o m a t i c  and h e t e r o c y e l i c  
a m i n e s .  Q u i n o l - 6 - y l r n e t h y l e n e a n i l i n e  (I), q u i n o l - 6 -  
y l m e t h y l e n e - m - t o l u i d i n e  (II), q u i n o l - 6 - y l m e t h y l e n e - p -  
to lu id ine  (III), q u i n o l - 6 - y l m e t h y l e n e - o - a n i s i d i n e  (IV), 
q u i n o l - 6 - y l m e t h y l e n e - p - a n i s i d i n e  (V), and q u i n o l - 6 -  
y l m e t h y l e n e - p - p h e n e t i d i n e  (VI) have  b e e n  ob ta ined  in 
good y ie ld .  The  r e a c t i o n  of the a ldehyde  with m o n o -  

m e t h y l - s u b s t i t u t e d  a - a m i n o p y r i d i n e s  and a - a m i n o q u i n -  
o l ines  by hea t ing  the componen t s  in e thano l i c  so lu t ion  
has  y i e l d e d  3 - m e t h y l - ,  4 - m e t h y l - ,  and 5 - m e t h y l -  
2 - ( q u i n o l - 6 - y l m e t h y l e n e a m i n o ) - p y r i d i n e s  (VII, VIII, 
IX) and 2 - ( q u i n o l - 6 - y l m e t h y l e n e a m i n o ) q u i n o l i n e  (X). 

The  q u i n o l - 6 - y l m e t h y l e n e a m i n e s  s y n t h e s i z e d  c o n s i s t  
of c o l o r l e s s  c r y s t a l l i n e  s u b s t a n c e s  ( excep t  f o r  IV) s o l -  
uble  in o r g a n i c  s o l v e n t s ,  s p a r i n g l y  so lub le  in d ie thy l  
e t h e r ,  and in so lub l e  in w a t e r .  The a z o m e t h i n e s  I - V I  
w e r e  c h a r a c t e r i z e d  in the f o r m  of the p i c r a t e s  and 
V I I - X  as  the  d i p i e r a t e s  ( see  Tab l e  1). 

The  r e a c t i o n  of the  q u i n o l - 6 - y l m e t h y l e n e a m i n e s  
wi th  d ia lky l  p h o s p h i t e s  was  c a r r i e d  out  by  the m e t h o d  
d e s c r i b e d  p r e v i o u s l y  [3-5]  in the p r e s e n c e  of a s o d i u m  
a lkox ide .  The  c o n d e n s a t i o n  of I with d i m e t h y l ,  d ie thy l ,  
and d i i s o p r o p y l  p h o s p h i t e s  gave  the  d i m e t h y l ,  d ie thyI ,  
and d i i s o p r o p y l  e s t e r s  of p h e n y l a m i n o - ( q u i n o l - 6 - y l )  
m e t h y l p h o s p h o n i c  ac id s  (XI-XII I ) ,  r e s p e c t i v e l y .  

~ j  --CH ~N-- 0 + HOP(OR)2 

Xl, Xll .  X l l l  

The  p r o d u c t s  of  the r e a c t i o n  of H and I I I a n d q u i n o l -  
6 - y l m e t h y l e n e - / 3 - n a p h t h y l a m i n e  [1] wi th  d ia lky l  p h o s -  
ph i t e s  w e r e  the d i a lky l  e s t e r s  of m - t o l y l a m i n o -  
( q u i n o l - 6 - y l ) m e t h y l p h o s p h o n i c  ac id  (XIV, XV, XVI), of 
p - t o l y l a m i n o ( q u i n o l - 6 - y l ) - m e t h y l p h o s p h o n i c  ac id  (XVII, 
XVIII,  XIX), and of f i - n a p h t h y l a m i n o ( q u i n o l - 6 - y l ) -  
m e t h y l p h o s p h o n i c  ac id  (XX, XXI). 

The c o n d e n s a t i o n  of the a z o m e t h i n e s  I V - V I  gave  
e s t e r s  of o - m e t h o x y p h e n y l a m i n o - ( q u i n o l - 6 - y l ) m e t h y l -  
phosphon ic  ac id  (XXI, XXIII),  of p - m e t h o x y p h e n y l -  
a m i n o ( q u i n o l - 6 - y l ) m e t h y l p h o s p h o n i c  ac id  (XXIV, XXV, 
XXVI), and of p - e t h o x y p h e n y l a m i n o ( q u i n o l - 6 - y l ) -  
m e t h y l p h o s p h o n i c  ac id  (XXVII, XXVIII).  

It was i m p o s s i b l e  to p e r f o r m  the add i t ion  of d ia lky l  
phosph i t e s  to the a z o m e t h i n e  g roup ings  of d i ( q u i n o l - 6 -  
y l m e t h y l e n e ) - p - p h e n y l e n e d i a m i n e  [1] o r  to the a z o -  

m e t h i n e s  V~--X.  

Tab l e  1 

C h a r a c t e r i s t i c s  and Condi t ions  of Syn thes i s  of the Q u i n o l - 6 - y l m e t h y l e n e a m i n e s  

Com- 
pound 

A m o u n t s  of re- I [ 

ar tz n~ s, g oSmthUa n-t 

quino- . nol, ml 
line-6- t amme I 
aldehyde I [ 

Mp, " C Empirical 
formula 

N, % 

caleu- 
f o u n d  lated 

y i e ld ,  
% 

mp, " C 

Picrates 

empirical formula 
N, % 

calcu- 
found lated 

I 

I I  

III 

IV 

V 

VI 

VII 

VIII  

IX 

X 

1.5 0.89 

2.0 1.36 

1,5 1.02 

2.0 1.56 

3.0 2.35 

3.8 3.30 

2.0 1.37 

2.5 1.72 

2.2 1,51 

2. l 1.92 

98--99 

80--81 

98--99 

Vise0m 
liquid 

.12--11: 

iO6--tff 

89--90 

I20--12 

97--98 

168--16~ 

CI6HmN2 

CITHI~N2 

C17H14N2 

CITH14ON2 

C17HI4ON2 

C~sH~6ON~ 

C~6H~3N8 

Ci6HIsN3 

C16HIsN3 

C~gH~sN3 

12,16 

11.02 

11.72 

10.97 

11.00 

9.78 

17,26 

17.31 

16,83 

14.52 

12.07 

11.38 

11.38 

10.68 

10.68 

10.14 

17.00 

17,00 

17,00 

14.84 

90.6 

93.6 

92,0 

89.0 

80.0 

97.4 

89.0 
i 

77,0 i 

81.2 

85,5 

214--215 

226--227 

233--235 

195--195 

224--225 

210 211 

236--237 

234--235 

260--261 

267--268 

CI~HI2N2 �9 C6HsOTN3 

CI7HI4N2 �9 C6HsOzNa 

CI7HI4N2 �9 C6HsOTN3 

CI7HI4ON~ - Cg%OTNa 

CITHJ4ON2 - C6HaO7Na 

CIaHI6ON:~ - CoHsOTNs 

C~6H~sN3 �9 2C~tt~O7N3 

C~H~aN~ �9 2C~HsO7N3 

C~6HmNa " 2CsHsOvN3 

C~gHjaNa �9 2C6HsO7N8 

14.85 

14.93 

15.14 

14.56 

14.67 

13.70 

17.57 

17.64 

I8.02 

17,38 

15.18 

14.74 

14.74 

14,26 

14.26 

13.86 

17,87 

17.87 

17,87 

[ 7.00 
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The  d i a l k y l  e s t e r s  of a r y l a m i n o ( q u i n o l - 6 - y l ) m e t h y l -  

p h o s p h o n i c  a c i d s  t h a t  w e r e  s y n t h e s i z e d  c o n s i s t e d  of 
c r y s t a l l i n g  s u b s t a n c e s  s o l u b l e  i n  o r g a n i c  s o l v e n t s ,  
s p a r i n g l y  s o l u b l e  in  e t h e r ,  and  i n s o l u b l e  in  w a t e r .  

The  p i c r a t e s  of the  e s t e r s  w e r e  o b t a i n e d  ( s e e  t a b l e  

2). 

EXPERIMENTAL 

Synthesis of the quinol-6-ylmethyleneamines (I-X). A mixture of 
quinoline-6-aldehyde (rap 75-76* C) and an amine (in equimolecular 
amount) in solution in ethanol or in the absence ofa solventwas heated 
in the water bath for I hr. After the reaction product had been cooled 
or the ethanol had been evaporated off, rapid crystallization took 
place. The majority of the azomethines were recrystallized from ben- 
zene (5-8 ml), II and VI from a mixture of benzene and petroleum 
ether, and V and X from ethanol. 

Quinol-6-ylmethyleneaniline has been synthesized previously [6] 
by heating the aldehyde and aniline hydrochloride. Crystals with mp 
99* C. The yield was not given and the picrate was not prepared. 

The picrates of the azomethines I-VI and the dipierates of V~-X 
were obtained by hearing the components in glacial acetic acid 
(Table i). 

Synthesis of the dialkyl esters of a:ylamlno(qulnol-6-yl)methyl- 
phosphonic acids (XI-XXVIII). To a mixture of a quinol-6-ylmethy- 
leneamine and a dialkyl phosphite (~25% excess) was added 0.2-0.3 
ml of a saturated anhydrous methanolic solution of sodium mcthoxide. 
When the mixture was stirred vigorously, the reaction took place with 

the evolution of heat and it was completed by heating at 80-85" C for 
1-2  rain. The reaction products were obtained in the form of crystal- 
line masses or viscous liquids crystallizing on standing (in the cold). 
Dry ethyl ether was added, the mixture was stirred, and the crystals 
were filtered off. The majority of the esters were crystallized from 
xylene (3-5 ml), while the esters XXII-XXVI ware crystallized from 
ethanol (2-3 ml). 

The picrates of the esters XI-XXI were prepared in and crystal- 
lized from glacial acetic acid; the picrates of XXII and XXVIII were 
obtained in xylene solution and crystallized from ethanol (Table 2). 
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