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The reactions of 1, 1, 3-txichloto-l-propene and also 1, 1.1-trichloro- 
2-propene with acetoacetic ester gave a-(y,y-dichlerallyl)aceto- 
acetic ester (I). In the reactions with aniline and o- and p-toluidines, 
the corresponding a-0,,~,-dichloroallyl)-/5-arylamino-crotonic esters 
were produced, thermal cyclization of which gave 2-methyl-3-(y, 
y-dichloroallyl)-4-hydroxyquinoline (II) and its 6CH s -  (l/I) and 
8CH a-  (IV) homologs. With phosphorus oxychloride, II-IV gave the 
corresponding 4-chloro-substituted quinolines (V-VII); with concen- 
trated sulfuric acid, II-VII were converted into the corresponding 

-quinolinylpropionic acids VIII-XIII. 

We h a v e  p r e v i o u s l y  s y n t h e s i z e d  d e r i v a t i v e s  of 

4 - q u i n a l d i n o l  h a v i n g  a 3 / - c h l o r o c r o t y l  g r o u p  in p o s i -  

t i o n  3 [ 1 - 3 ] .  L a t e r ,  4 - q u i n a l d i n o l s  w h i c h  h a v e  t h e  

Yy-chloroa l ly l  g r o u p  in  t h e  s a m e  p o s i t i o n  w e r e  s y n t h e -  

s i z e d  [4]. It w a s  of i n t e r e s t  to  i n t r o d u c e  a n o t h e r  

c h l o r i n e  a t o m  in to  t h e  3 / - p o s i t i o n  of t he  a l l y l  g r o u p  

w h i l e  m a i n t a i n i n g  the  f i , 3 / - u n s a t u r a t e d  c h a r a c t e r  of 

t h e  r a d i c a l ,  i . e .  to  s y n t h e s i z e  3-(3/, 3 / - d i c h l o r o a l l y l ) -  

4 - q u i n a l d i n o l s .  

The  s y n t h e s i s  w a s  c a r r i e d  out u s i n g  t h e  C o n r a d -  

L i m p a c h  r e a c t i o n .  T h e  c o r r e s p o n d i n g  a m i n e s  ( a n i -  

l ine ,  o -  and p - t o l u i d i n e )  and  t h e  e s t e r  I w e r e  u s e d  

a s  s t a r t i n g  m a t e r i a l s .  In  t h e  s y n t h e s i s  of I, 1, 1, 3- 

t r i c h l o r o - l - p r o p e n e ,  w h i c h  w a s  o b t a i n e d  f r o m  t h e  

d e h y d r o c h l o r i n a t i o n  of 1, 1, 1, 3 - t e t r a c h l o r o p r o p a n e ,  

w a s  u s e d .  T h e  t e t r a c h l o r o p r o p a n e  m e n t i o n e d  w a s  one  

of t he  p r o d u c t s  of t he  t e l o m e r i z a t i o n  of  e t h y l e n e  and 

c a r b o n  t e t r a c h l o r i d e .  In t h e  d e h y d r o c h l o r i n a t i o n  of 

1, 1, 1, 3 - t e t r a c h l o r o p r o p a n e ,  1, 1, 1 - t r i c h l o r o - 2 -  

p r o p e n e  w a s  a l s o  o b t a i n e d ;  t h i s  a l s o  g a v e  I in  t h e  

r e a c t i o n  w i t h  s o d i o - a c e t o a c e t i c  e s t e r .  In t h i s  w a y  

2-  m e t h y l -  3 -  (3/, 3 / - d i c h l o r o a l l y l ) - 4 - h y d r o x y q u i n o l i n e  

(II) and i t s  6CH a -  (l/I) and  8CH3---(VII)  h o m o l o g s  

w e r e  s y n t h e s i z e d  ( s e e  T a b l e  1). 

T h e  4 - q u i n a l d i n o l s  o b t a i n e d ,  w e r e  t r e a t e d  w i t h  

p h o s p o r u s  o x y c h l o r i d e ,  w e r e  c o n v e r t e d  r e s p e c t i v e l y  

in to  2-  m e t h y l -  3-  (3/, 3 / - d i c h l o r o a l l y l ) - 4 - c h l o r o q u i n o -  

l i ne  (V), and i t s  6CH a -  (VI) and  8CH a -  (VII) h o m o -  
l o g s  ( s e e  T a b l e  2). 

E a r l i e r ,  o n e  of  u s ,  by  m e a n s  of t h e  s u I f u r i c  a c i d  

h y d r o l y s i s  of 3 - ( 3 / - c h l o r o c r o t o n y l ) - 4 - q u i n a l d i n o l  o b -  
t a i n e d  m e t h y l  f l - [ 3 - ( 2 - m e t h y l - 4 - h y d r o x y q u i n o l i n y l ) ] -  

e thy l  k e t o n e  [1 ] . I t  w a s  a l s o  of i n t e r e s t  to  s u b j e c t  t h e  

n e w I y - s y n t h e s i z e d  3-(3/, 3 / - d i c h l o r o a l l y l ) - 4 - q u i n a l d i n o l s  
to  s u l f u r i c  a c i d  h y d r o l y s i s  in  o r d e r  to  o b t a i n  t h e  e o r -  

r e s p o n d i n g  / 3 - q u i n o l i n y l p r o p i o n i c  a c i d s .  T h i s  m e t h o d  

t u r n e d  out  to  b e  a c o n v e n i e n t  w a y  of o b t a i n i n g  t h e  

a c i d s ,  t h e  d a t a  f o r  w h i c h  a r e  g i v e n  in  T a b l e  3. 

T h e  w o r k  d o n e  m a y  b e  r e p r e s e n t e d  by  t h e  f o l l o w -  

ing  e q u a t i o n s :  

* F o r  p a r t  XI,  s e e  [5]. 

CH.--C=C--COoC2Hs+Y--C6FI --NH ~ CH --C=C--CO, C.H 

OH CH2CH=CCI 2 .Nit CH2CH==CCI 2 l 
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E X P E R I M E N T A L  

Ethyl ~x-(7,7-diehloroallyl)acetoacetate (I). 100 ml of absolute 
benzene, 6 ml of absolute alcohol, and 61.17 g (0.47 mole) of aceto- 
acetic ester were mixed in a fArce-necked flask fitted with a mechan- 
ical stirrer, dropping funnel and reflux condenser having a calcium 
chloride tube attached. Then with stirring and slight heating, 10.81 
g (0.47 g-at) of metallic sodium was added. After the sodium had 
dissolved, 69.7 g (0.47 mole) of 1, 1, 3-tri-ehloro-l-propene was 
added through the dropping funnel and the mixture was heated on a 
water bath until it gave a weakly alkaline reaction. The benzene 
and alcohol were then evaporated off, and to the residue was added 
1% HC1 until the deposit had completely dissolved. The product ob- 
tained was extracted with ether and dried over magnesium sulfate. 
After the removal of the ether, the residue was distilled in a vacuum, 
the fraction with bp 114-116 ~ C (2 ram) being collected; nD z~ 1.4780; 
d4Z~ 1.2576; yield 52 g (44.7%). Found, %: C 45.34; H 5.23; C1 29.61; 
MR D 53.95. Calculated for CpHnClzOz, %: C 45.18; H 5.02; C1 29.79; 
MR D 54.69. 

Compound I was also obtained by an analogous method from 1, 1, 
1- trichtoro-g-propene. 

2-Methyl-g-(7,y-dlehloroallyl)-4-hydroxyquinolines (II, III, IV). 

a) In a flask fitted with a water separator and a reflux condenser were 

mixed 0.I mole of I, 100 ml of dry benzene, 2-3 drops of glacial 

acetic acid and 0. I mole of the aromatic amine. The mixture was 
heated on a water bath until the required amount of water had been 
isolated. Then the reaction mixture was heated in a Claisen flask 
under a vacuum to remove the benzene. The residual liquid was the 
corresponding ethyl a-(y,y-dichloroallyl)-g-arytamino-erotonate. 

b) In a three-necked flask, fitted with a mechanical stirrer with 
a mercury seal, reflux condenser, dropping funnel and a thermometer 
reaching the bottom of the flask, was placed 300 ml of paraffin oil, 
To the oil, which was heated to 250 ~ C, was added over a period of 
10 rain an ethyl a-(y,g-dichloroatlyl)-4-arylaminocrotonate. After 
the mixture had been cooled and filtered, the filter was washed with 
petroleum ether, and the reaction product was recrystallized from 
alcohol. The products were white lustrous crystals. Data on the 
quinaldinols obtained are given in Table 1. 

2-Methyl-3-(g,7-diehloroallyl)-4-ehloroquinolines (V, VI, VII). 
Into a 50 ml round-bottomed flas, fitted with a reflux condenser 
protected by a calcium chloride tube, were put 0.01 mole of a 3-(y, 
?,-dichloroallyl)-4-quinaldinol (II, III or IV) and 15 ml of phosporus 
oxychloride. The mixture was heated on a water bath for 3-4 hr 
and then the excess POCI~ was evaporated under reduced pressure, 
ice was added to the residue, and the mixture was allowed to stand 
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C o r n -  I 
} Y pound { 

I I I  } 6CHa 
IV { 8CHa 

I 

Mp~ �9 
~ 

262 
270 
235 

T a b l e  1 

OH 
~ , . , J ~ / s  H2C ff =COl 2 

u ..,. 

p 
.' F o u n d ,  % ' Ca lc . ,  % 

Empirical form i . . . . . . .  I . . . .  i . . . . . . . . . . . .  Yield, % 
CI N , CI N 

I CIaHHCI2NO 26:40 5.39 , 26.45 5.22 69.0 
Ct4HlaC12NO ! 2 5 . 0 0 ,  5.23 t 25.21 4.99 87.4 
C14HlaC12NO i 24.85 i 4.82 ] 25,21 4.99 89.2 ! 

Tabl .e  2 

CI 
[ 

~ . / C H 2 C H = c c I 2  

2.2 
v "hi" NCH a 

C o m -  
p o u n d  

V 
VI 

VII  

i c , %  i 
Y Mp, :C Empirical form i . . . . . . . . . . . . . . . . . . . . . .  ' 

'. . . . . . . . . .  . . . . . . . . . . . . . . . .  t Found, % I Calc., % I 

I i I * i 

H i !02 i CIaH10CIaN 37.41 j 37.17 i 
6CHa 105 C14H12CI3N i 35.73 35.44 ', 
8CI-t3 j 76 ; CL4Hv_,CIaN i 35.80 [ 35.44 i 

Yield, % 

72.1 
75.4 
69.2 

e~ X Y 
Q 
;.,) 

VI I I  OH H 
IX i OH i6CHa 

X i OH! 8CHa 
Xl ~ C 1 H  

xttl cI! 6CH,~ 
Xll i !  CI 8CH8 

i i 

T a b l e  3 

x 

i CH.,- CHo--COOtl 

Mp, Empirical 
~C formula 

284 C13HlaNOa 
290 CI4HisNOa 
256 C14HIsNO:~ 
267 C13H12CINO2 
275 CI4HI4C1NO2 
242 C14I-t>~C1NO2 

Mol. wt .  (by 
acid titr.) Found, % Calc., % 

- i  . . . . . . . . .  
!found, i calc., I 

% % c1 N c1 

'234.6 231 - -  
242 245 
240 245 - -  
250.7 249.5 14.36 
272 269.,'5 !3.63 
270 269.5 13.65 

6.23 - -  
5.24 - -  
5.17 - -  
- -  14.23 
- -  13.51 
- -  13.51 

6.06 59.5 
5.51 64.1 
5.51 58.3 
- -  6 1 . 5  
- -  70.9 
- -  65.7 
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overnight. Then it was neutralized with sodium hydroxide and fil- 
tered and the product was reerystallized from 50% alcohol solution. 
Data on the chloroquinolines obtained are given in Table 2. 

~-(2-Methyl-4-hydroxyqufnolinyl)propionic and ~-(2-methyl-4- 
chloroqufnolinyl)propionic acids (VIII-XIII). To a round-bottomed 
flask fitted with a reflux condenser, containing 0.01 mole of a 2-me- 
thyl-3-(y,7-dichloroallyl)-4-hydroxyquinoline (II, III, or IV), or 
2-methyl-3-(7, y-dichloroallyl)-4-chloroquinoline (V, VI or VII), 
was added 3 ml of 96% sulfuric acid and the mixture heated on a 
water bath until the evolution of hydrogen chloride ceased. Then 
the mixture was poured onto ice and neutralized with barium carbon- 
ate. The barium sulfate was filtered off and the filtrate carefully 
reacidified with dilute HC1. White crystals of the respective 5-quino- 
linyipropionic acids (VIII-XIII) separated out (recrystallization from 
alcohol). The data on the acids are given in Table 3. 
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