
N E W  4 - Q U I N A L D I N O L  D E R I V A T I V E S  

XVII.* 2 -METHYL-3-  (3-C HLO RO- 2-BUTEN- 1-YL)-4-HYDROX'YQ UINO LINE- 

6-CARBOXYLIC ACID AND SOME OF ITS TRANSFORMATIONS 

L .  V.  G y u l ' b u d a g y a n ,  N.  A.  M a r g a r y a n ,  
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1- (2-Methyl -4-hydroxy-6-carboxy-3-quinol inyl ) -3-butanone  and 1 - (2 -me thy l -4 -ch lo ro -6 -  
carboxy-3-quinol inyl)-3-butanone were obtained by the acid hydrolysis  of 2 -methyl -3- (3-  
eh loro-2-buten- l -y l ) -4-hydroxy(ch loro)quinol ine-6-carboxyl ic  acids and their  es te rs .  

In our previous papers,  we deser ibedthe  synthesis and a number of t ransformat ions  of 2 -methy l -4 -  
hydroxy-3-(p-alkoxybenzyl)quinol ine-6-carboxyl ic  acids ~nd their  es te rs  [], 2] and of a number of subst i-  
tuted 2 -methy l -3 - (3 -ch lo ro -2 -bu ten- l -y l ) -4 -hydroxyqu ino l ines  and investigated severa l  of their  reactions 
[3-5]. 

In a continuation of this research ,  we accomplished the synthesis of 2-m e thy l -3- (3-ch loro-2-bu ten-  
1-yl ) -4-hydroxyquinol ine-6-carboxyl ic  acid (III) and investigated the reaction of III and its es te r  (II) with 
phosphorus oxyehloride and concentrated sulfuric acid. In analogy with t h e  r e sea rch  in [6], we were able 
to obtain 2 -me thy l -3 - (3 -ch lo ro -2 -bu ten - l -y l ) -4 -ch lo roqu ino l ine -6 -ca rboxy l i c  acid (V) fror:  III. 

Compound III was obtained by the saponification of II, which was synthesized by thermal  cyclization 
of ethyl 2 - (3-ch loro-2-bu ten- l -y l ) -3 - (p-carbe thoxyani l ino)c ro tona te  (I), which in turn was obtained by the 
reaction of ethyl aminobenzoate with ethyl 2 - (3 -ch lo ro-2-bu ten- l -y l )ace toace ta te .  
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Compounds  II and III a r e  c o n v e r t e d  to 1 - ( 2 - m e t h y l - 4 - h y d r o x y - 6 - c a r b o x y - 3 - q u i n o l i n y l ) - 3 - b u t a n o n e  
(VI) by su l fu r ic  ac id  h y d r o l y s i s ,  while II r e a c t s  with phosphorus  oxych lo r ide  to give its 4 - c h l o r o  analog 
(IV), which is conve r t ed  to the c o r r e s p o n d i n g  4 - e h l o r o q u i n o l i n e - 6 - c a r b o x y l i c  acid (V) by saponif ica t ion.  
The s am e corn pound - 1 - (2 -m e t h y l - 4 - c h l o r o  - 6 - c a r b o x y - 3  -quinol inyl ) -3  -butanone  (VII) - was obtained f rom 

IV and V. 

E X P F t l l M F N T A L  

2 - M e t h y l - ( 3 - e h l o r o - 2 - b u t e n - l - y l ) - 4 - h y d r o x y - 6 - e a r b e t h o x y q u i n o l i n e  (II). Compound I. obtained by 
the method  in [1], was sub jec ted  to cyc l i za t ion  by hea t ing  in m i n e r a l  oil  [1] at 245 ~ to give 26.52 g (83%) of  
white c r y s t a l s  with mp 270 ~ (alcohol) .  Found: C110.87;  N 4.52%. Ci7HlaC1NO3. Calcula ted:  C111.09;  
N 4.38%. 

2-Methyl-3-(3-chloro-2-buten-l-yl)-4-hydroxyquinoline-6-earboxylic Acid (Ill). A) A 3.2-g (0.01 

mole) sarcple of II was dissolved in 100 ml of alcohol containing 2 g of sodium hydroxide, and the solution 

was heated for 0.5 h. The alcohol was removed by distillation, and 10 trl of water was added to the residue. 

The mixture was filtered and neutralized to pH 6-6.5, arid the precipitated crystals were removed by filtra- 

tion and recrystallized from glacial acetic acid to give a quantitative yield of white crystals with mp 314- 

316 ~ . 

B) This compound was also obtained by heating II with 2 N hydrochloric acid. Found: C1 12.38%. 

C~5HIdCINO3. Calculated: Cl 12.52%. 

2-Methyl-3-(3-chloro-2-buten-l-yl)-4-chloro-6-earbethoxyquinoline (IV). Phosphorus oxychloride 

(I0 ml) was added to 3.2 g (0.01 n~,ole) of If, and the mixture was heated on a water bath for ~3 h. The ex- 
cess phosphorus oxychloride was then removed by distillation under reduced pressure, N20 g of ice was 

added to the residue, and the mixture was allowed to stand overnight. It was then neutralized with sodium 

hydroxide, and the precipitate was removed by filtration and washed with water. The reaction product was 

recrystallized from 50% alcohol to give 2.57 g (76.1%) of violet crystals with mp 102-103 ~ Found: Cl 

20.75%. CITHITCI2NO2. Calculated: Cl 20.64%. 

2-Methyl-3-(3-chloro-2-buten-l-yl)-4-chloroquinoline-6-carboxylic Acid (V). A 10.15-g (0.03 mole) 

sample of IV was dissolved in 50 ml of alcohol, 2.5 g of sodium hydroxide dissolved in a small amount of 

alcohol was added to the solution, and the mixture was refluxed on a water bath for ~2 h. The alcohol was 
removed by distillation, and 50 ml of water was added to the cooled residue. The mixture was filtered, 

and the solution was neutralized to pH 6-6.5 with 2N hydrochloric acid. The resulting precipitate was re- 

moved by filtration and recrystallized from glacial acetic acid to give a quantitative yield of white crystals 

with rcp 102 ~ Found: Cl 22.41%. CIsHI3CI2NO2. Calculated: CI 22.6%. 

l-(2-Methyl-4-hydroxy-6-carboxy-3-quinolinyl)-3-butanone (VI). A 3.l-g (O.0] mole) sample of III 
was dissolved in 10 ml of sulfuric acid, and the solution was heated on a water bath at 50 ~ until hydrogen 

chloride evolution ceased. The mixture was cooled and poured into 50 g of ice, and the resulting solution 

was neutralized with ammonium hydroxide. The precipitate was rercoved by filtration and recrystallized 

from alcohol to give 2.3 g (76.6%) of white crystals with mp 272-273 ~ The semicarbazone was obtained as 

crystals with mp 294-294 ~ Found: N 17.14%. CIGH~sNdO 4. Calculated: N 16.97%. Compound VI was also 

obtained by sulfuric acid hydrolysis of If. The product did not depress the melting point of the ketone ob- 
tained from Ill. 

1-(2-Methyl-4-chloro-6-carboxy-3-~uinolinyl)-3-butanone (VII). A 3.1-g (0.01 mole) sample of V was 
dissolved in 10 ml of concentrated sulfuric acid, and the solution was heated at 40 ~ until hydrogen chloride 

evolution ceased. The reaction mixture was then worked up as in the preparation of VI to give 2.03 g 

(72.3%) of white crystals with mp 114 ~ . The semicarbazone was obtained as white crystals with mp 141 ~ . 

Found: N 13.59; Cl 10.42%. C16HI?CINdO 3. Calculated: N 13.76; Cl 10.]9%. Compound VII was also ob- 

tained by sulfuric acid hydrolysis of IV. The product did not depress the melting point of the ketone ob- 
tained from V. 
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