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The synthesis  and chemical  reac t ions  of 3- (3 ,3-d ichloroa l ly l ) -4-hydroxy-2-methylquinol ine-  
6-carboxyl ic  acid, 3 - (2-carboxye thy l ) -4 -hydroxy-2-methy lqu ino l ine-6-carboxyl ic  acid, and of 
der iva t ives  of these acids  are  descr ibed .  

In continuation of previous  work [1-3] on the synthesis  and the study of the chemical  behavior  of de r iv -  
at ives of quinol in-4-ol ,we have c a r r i e d  out the synthesis  of 3- (3 ,3-d ichloroa l ly l ) -4-hydroxy-2-methylquinol -  
ine -6 -ca rboxy l i c  acid and its ethyl e s t e r  and the i r  4 -ch loro  analogs using the C o n r a d - L i m p a e h  the rmal  
method [4]. 1 ,1 -Dich loro-4-e thoxycarbonyl -5 -  (p-e thoxycarbonylphenylamino)hexa- l ,4-diene (I) which is 
formed by the reac t ion  of benzoeaine with 6 ,6 -d ieh loro-3-e thoxycarbonylhex-5-en-2-one ,  was subjected to 
cycl izat ion.  The hexenone was obtained by alkylating acetoacet ic  e s t e r  with 1 ,1 ,3 - t r i ch lo rop rop - l - ene ,  
which is formed by the dehydrochlor inat ion of 1 ,1 ,1 ,3- te t rachloropropane  [5,6]. On cyclizat ion,  the e s t e r  
of 3 - (3 ,3-d ich loroa l ly l ) -4-hydroxy-2-methylqu ino l ine-6-carboxyl ic  acid (I1) was f i rs t  obtained, and this was 
conver ted  by saponification into the acid V. 

By reac t ion  with phosphorus oxychlor ide,  II was conver ted  into its 4 -ch loro  analog III, which was then 
saponified to give the acid IV. 
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As is well known, on reac t ion  with sulfuric  acid, a T ,T-dichloroal lyl  group is converted into a carboxy 
group [2,7,8]. Compound II was conver ted  in this way into 3- (2-carboxyethyl ) -4-hydroxy-2-methoquinol ine-  
6-carboxyl ic  acid (VI). We obtained the same acid by saponifying its mixed e thyl-methyl  e s t e r  IX, synthe-  
sized independently. F i r s t  the react ion of methyl 3-e thoxycarbonyl-2-oxopentanecarboxyla te  and ethyl p- 

* For  Communication XVIII, see [1]. 
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aminobenzoate  gave methyl  3 -e thoxyca rbony l -2 - (p -e thoxyca rbony lpheny lamino)pen t -2 -eneca rboxy la t e  (VIII), 
which was then conver ted  by t he rm a l  cycl iza t ion into the e thy l -methy l  e s t e r  IX of the acid VI. 

Compounds ffl and IV w e r e  conver ted  by sulfur ic  acid hydro lys i s  into 4 - c h l o r o - 3 - ( 2 - c a r b o x y e t h y l ) -  
2 -methy lqu ino l in -6 -ca rboxy l i c  acid (VII), the l a t t e r  also being obtained by the reac t ion  of VI with phos -  
phorus  oxychlor ide.  It was  found by t r i t r a t ion  that the acids  VI and VII a r e  d ibas ic .  

E X P E R I M E N T A L  

Ethyl 3- (3 ,3 -d ich lo roa l ly l ) -4 -hydroxy-2 -me thy lqu ino l ine -6 -ca rboxy la t e  was obtained by the t he rma l  
cycl izat ion [2 ] in paraf f in  oil of 1 ,1 -d ich lo ro -4-e thoxycarbony l -5 - (p -e thoxycarbony lpheny lamino)  hexa-1 ,4 -  
diene (I). 38.6 g (0.1 mole) of I yielded 29 g (85.3%) of II, with mp 251~ (f rom ethanol). Found %: C1 20.76; 
N 4.13. CI5HIsCI2NO3. Calculated %: C1 20.85; N 4.11. 

3-(3,3-Dichloroallyl)-4-hydroxy-2-methylquinoline-6-carboxylic Acid. A solution of 1 g of II in 50 
ml of a 1% ethanolic solution of NaOH was boiled for approximately 1 h. Then, after the ethanol had been 
distilled off, the residue was dissolved in water and the aqueous solution, after filtration, was acidified 
with acetic acid. The precipitate that formed was separated off by filtration and was washed with water and 
hot ethanol. White crystals, mp 332~ Yield quantitative. Found ~: C1 22.83; N 4.54. CI4HIICI2NO 3. 
Calculated %: C1 22.72; N 4.49. Heating the ester II with 17% hydrochloric acid led to the same result. 

Ethyl 4-chloro-3-(3,3-dichloroallyl)-2-methylquinoline-6-earboxylate (III). A mixture of 1 g (about 3 
mmoles) of H and 4 ml (43.5 mmoles) of POCl 3 was heated in the water bath until the evolution of HC1 
ceased (about 2 h). The excess of POC13 was distilled off under reduced pressure, ice was added to the 
residue, and the mixture was left overnight. Then the solution was neutralized with sodium carbonate and 
filtered. The product obtained was recrystallized from 50% ethanol. White acicular crystals, mp 85~ 
Yield 0.8 g (76.2~). Found ~: CI 29.82; Iq 4.11. CI6HI4CINO2. Calculated %: C1 29.65; N 3.90. 

4-Chloro-3-(3,3-diehloroallyl)-2-methylquinoline-6-carboxylic Acid (IV). A mixture of 0.5 g of III 
and 20 ml of 17~ HCI was boiled. The III dissolved in 2-3 min and then, after some time, the hydrolyzate 
precipitated. Heating was continued for another 15 rain and, after cooling, the product was filtered off and 
recrystallized from 50% ethanol. White crystals, mp 220~ yield 0.4 g (86.9%). Found %: C1 31.93; N 4.16. 
CI4HIoC13NO 2. Calculated %: C1 32.15; N 4.24. 

3-(2-Carboxyethyl)-4-hydroxy-2-methylquinoline-6-carboxylic Acid (VI). a. A solution of 1 g of II 
or  V in 5 ml  of c o n e .  H2SO 4 was  heated in the w a t e r  bath until the evolution of HC1 ceased.  Then the mix tu re  
was  poured onto ice,  and the p rec ip i t a t e  that s epa ra t ed  out was  f i l t e red  off, washed with wa te r ,  and d i s -  
solved in 5% NaOH solution. Af ter  f i l t ra t ion,  the solution was neu t ra l i zed  with h~drochlor ic  acid.  The p r e -  
cipi tate obtained was f i l te red  off again and was washed with hot ethanol.  White c r y s t a l s ,  mp 332~ (decomp.), 
yield 0.55 g (70%). Found ~c: N 5.18. C14H13NO 5. Calculated %: N 5.09. 

b__~. A solution of 3.17 g (0.1 mole) of IX in 100 ml of 1% ethanolic NaOH solution was  boiled for  ap-  
p r o x i m a t e l y  1 h 30 min.  Then the ethanol was dis t i l led off and the p rec ip i ta te  was  dissolved in wa te r .  The 
resu l t ing  solution was  f i l te red  and acidif ied wth acet ic  acid.  The p rec ip i t a te  fo rmed  was  f i l t e red  off and 
washed with hot ethanol,  mp 332~ (decomp.) .  The e s t e r  IX can also be hydro lyzed  by being heated with 17% 
HC1. A mix tu re  of the acids obtained by the hydro lys i s  of IX, II, and V gave no depress ion  of melt ing point. 

De te rmina t ion  of the Bas ic i ty  of VI. 0.0163 g of the substance  obtained by the sulfur ic  acid hydro lys i s  
of II was  d isso lved  in 6 ml  of 0.05 N KOH. The excess  of a lkal i  was  back - t i t r a t ed ,  3.6 ml  of 0.05 N HC1 be-  
ing consumed.  Hence 1 mole  of VI (tool. wt. = 275.26) c o r r e s p o n d s  to 2.02 g -eq .  S imi la r ly ,  0.0186 g of the 
acid VI obtained by the hydro lys i s  of IX consumed 2.7 ml  of 0.05 N KOH. This  shows that  a g r a m - m o l e c u l e  
of the acid c o r r e s p o n d s  to 2.01 g-eq .  

3 - ( 2 - C a r b o x y e t h y l ) - 4 - c h l o r o - 2 - m e t h y l q u i n o l i n e - 6 - c a r b o x y l i c  Acid (VII). a. In a s i m i l a r  manne r  to 
the convers ion  of II,  the hydro lys i s  of I g of IH or  IV in cone. H2SO 4 gave a 7 5 - 8 - ~  yield of white c r y s t a l s ,  
mp 305~ (deeomp. ,  f r o m  60% ethanol).  Found %: C1 11.89. C14HI2C1NO 4. Calculated ~c: C1 12.08. 

b. A mix tu re  of 1 g (about 3.9 mmoles)  of VI and 10 ml  (about 0.1 mole) of POC13 was  heated in a 
w a t e r  bath for  2.5-3 h. Then the excess  of POCI 3 was  dis t i l led off under  reduced p r e s s u r e ,  ice was added 
to the res idue ,  and the mix tu re  was left  overnight .  On the following day the product  was f i l te red  off and r e -  
c rys t a l l i zed  f r o m  50% ethanol.  White f loceulant  c r y s t a l s ,  rap 305~ The subs tances  obtained by methods a 
and b w e r e  identical ,  a mix tu re  giving no dep res s ion  of the mel t ing point.  
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Determination of Basicity of VII. The neutralization of 0.013 g of VII obtained by the sulfuric acid 
hydrolysis of III consumed 1.8 ml of 0.05 N KOH. According to this, a gram-molecule of VII (mol. wt. = 
293.7) represents  1.97 g-eq. 

Ethyl 4-Hydroxy-3-(2-methoxycarbonylethyl)-2-methylquinoline-6-carboxylate (IX). A mixture of 
21.6 g (0.1 mole) of methyl 3-ethoxycarbonyl-2-oxopentanecarboxylate and 16.5 g (0.1 mole) of ethyl p- 
aminobenzoate was left for several  days in a closed desiccator over sulfuric acid. Then the mixture was 
washed with 3% hydrochloric acid and the residue was extracted with ether.  The ethereal solution was 
dried with MgSO 4. After the elimination of the ether,  the residue, consisting of methyl 3-ethoxycarbonyl-2- 
(p-ethoxycarbonylphenylamino)pent-2-enecarboxylate (VIII) was subjected to thermal cyclization in a 
similar  manner to I. This gave white floceulant crystals  of IX, mp 272-272~ (from ethanol). Yield 20.13 g 
(63.5%), calculated on the initial acetoacetic es te r  or benzocaine. Found %. C 64.28; H 6.17; N 4.51. 
Cl~H19NO 5. Calculated %: C 64.34; H 6.03; N 4.44. 
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