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ACIDS AND THEIR DERIVATIVES 

A.  F .  B e k h l i  a n d  F .  So M i k h a i l i t s y n  UDC 547.831.9'832.5:542.953 

The condensat ion of 4 -oxo- l ,2 ,3 ,4 - - t e t rahydroqu ino l ine -7-ca rboxyl ic  acid and its 6-chloro  
analog with a r o m a t i c  a ldehydes has  given the co r respond ing  3 - b e n z y l - 4 - o x o - l , 4 - d i h y d r o -  
qu ino l ine-7-carboxyl ic  acids and the i r  4-chloro  der iva t ives .  

We have prev ious ly  effected the synthes is  of 4-oxo-  and 6 - ch lo ro -4 -oxo - l , 2 , 3 ,4 - t e t r ahyd roqu ino l ine -  
7 -carboxyl ic  acids (I and II) f r o m  the cor responding  aminoterephthal ic  acids [1-4]. 

The p r e se n t  pape r  d e s c r i b e s  the a ldo l -c ro ton ic  condensation of the acids I and II with a r o m a t i c  a l -  
dehydes in a lkal ine  aqueous ethanol,  leading to the 3-benzyl  de r iva t ives  HI-VIII  (Table 1). 
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H O O C  H H 

I. II I l l - V I I I  

The acids I I I -VIII  a r e  h igh-mel t ing  subs tances  readi ly  forming  the e s t e r s  IX-XIV, f r o m  which the 
hydraz ides  XV-XVIII  we re  obtained (Table 1). 

The reac t ion  of the acids III, V, VII, and VIII with thionyl chlor ide  fo rmed  3 -benzy l -4 -ch lo roqu ino-  
l i ne -7 -ca rbony l  ch lor ides .  Without isolat ion,  the l a t t e r  were  subjected to hydro lys i s ,  a lcoholysis ,  and 
ammono lys i s ,  being conver ted  into the acid XIX, the e s t e r s  XX-XXIII, and the amide  XXIVo The halogen 
in posit ion 4 is not r ep laced  under  these  conditions.  

When the amide  XXIV was heated  with thionyl chlor ide,  3 -benzy l -4 -ch lo roqu ino l ine -7 -ca rbon i t r i l e  
XXV was obtained in good yield.  

III ,  V, V l l ,  VIII  

CI 
s  

R2 �9 

R3t;- - ,. 

X I X  - -  X X I V  

The IR spec t r a  of the acids and e s t e r s  of the d ihydroquinol in-4-one de r iva t ives  (HI, VII, VIII, IX, 
XIII, and XV) have  bands at  3240-3140 c m  -1 re la t ing  to the VNH and vOH vibra t ions  and two vCO bands in 
the 1726-1690 cm -1 region.  

In the e s t e r s  of the 4-ch loro  de r iva t ives  XX and XXII, the h igh-f requency bands mentioned d i sappear  
and there  is one ve ry  s t rong  VCO band in the 1728-1720 cm -~ region.  

*For  Communicat ion II, see  [1]. 
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�9 TABLE i 

Corn - 

pound R, 

o 
R~ I! A 

mp, "C Empirical 
formula 

Ele- FoundlCalcu ~ Yield, 
ment  9o [ lated, |  % 

III H 

IV o-OCHa 

V p-.Cl 

VI p-SO2CH3 

VII H 

VIII p- CI 

IX H 

o-OCH3 

p-C1 

XII p- SO2CHa 

XlII H 

XIV p-  CI 

XV H 

XVI o-OCH3 

XVII p-Cl 

XVIII p-  SO2CH3 

T A B L E  2 

H 

H 

CI 

CI 

H 

H 

H 

CI 

CI 

H 

H 

H 

OH >360 

OH 320--322 

OH >36O 

OH >360 

OH 293--294 

OH 297--298 

OC2Hs 239--240 

OC2Hs 2'28~-2,30 

OC2H5 276--278 

OC2H5 267--2B9 

OC2H5 228--229 

0C2H5 266--267 

NHNH2 >360 

NHNH2 287--26'8 

NHNH2 >360 

NHNH~ >360 

CI7HIaNOa 

CIsHI6NO4 

CIzHI2CINOa 

CIsHIsNOsS 

CIzHI2C1NO8 

CI7HIIC12NOa 

CagHI7NOa 

C2oHt~NO4 

CIaHx6CINO3 

C2eHagNOsS 

CIgHI6CINO9 

C19HIsC12NO3 

C17HIsNaO2 

C18HITNsOa 

C17H14CINsO2 

CIaHIzNaO4S 

C! 

c # ~ o o c / " ~ " ~  "/ ~ \ ~ ,  

N 

N 

C1 
N 

73,3 
4,7 
5,0 

69,7 
4,8 
4,6 

11,4 
4,4 

4,0 
8,8 

65,0 
4,2 

11,3 
4,4 

20,3 
3,9 

73,9 
5,4 
"4,5 

71,3 
5,6 
4,3 

10,3 
4,0 

62,4 
4,8 
8,3 

66,8 
4,9 

10,3 
4,2 

60,7 
4,0 

18,7 
3,7 

14,3 

13,0 

10,8 
12,5 

11,3 
8,6 

73, I 77 
4,7 
5,0 

69,9 68 
4,9 
4,5 

11,3 6 7  
4,5 

3,9 65 
9,0 

65,4 67 
3,9 

11,3 
4,5 

20,4 64 
4,0 

74,3 91 
5,6 
4,6 

89 

9g 

87 

85 

89 

87 

13,0 91 

10,9 89' 
12,5 

11,2 86, 
8,6 

Com - 
pound 

XX 
XXI 

XXII 
XXIII 

mp, "C 
Rt R2 

l O 1 - 1 o 2  
124--125 

CI 103--104 
CI C1 1{).5--106 

Empirical 
formula 

CIoHI6C1NO~ 
CIoHI~C12NO~ 
CmgHIsCI2NO2 
CagHI4C13NO2 

Found, % 

C[ N 

10,9 4,3 
19,7 3,9 
19,6 3,9 
26,7 3,5 

Calculated, Yield, 
% 

C N 

10,9 4,3 83,7 
19,7 3,9 86,6 
19,7 3,9 82,9 
27,0 3,6 88,1 
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The UV spec t r a  of the d ihydroquinol in-4-ones  studied have th ree  absorpt ion max ima  close  to the 
max ima  of the unsubst i tuted dihydroquinol in-4-one and of 1-methyld ihydroquinol in-4-one  and differing 
f r o m  the s p e c t r u m  of 4-methoxyquinol ine [6]. 

Thus, the d ihydroquinol in-4-ones  that we have studied exis t  mainly  in the oxo f o r m  [6,7]. 

EXPERIMENTAL 

The IR spectra were taken on a UR-20 instrument in the form of mulls in paraffin oil. The UV spec- 
tra were taken in ethanol on an SF-4 spectrophotometer. The yields and constants of compounds III-XVIII 
and XX-XXIII are given in Tables 1 and 2, respectively. 

3-Benzyl-4-oxo-l,4-dihydroquinoline-7-carboxylic Acids (HI-VIII). An aqueous solution of 25 mmoles 
of the sodium salt of the acid I or II in 25 ml of water was treated with 30 mmoles of an aromatic aldehyde 
in 50 ml of ethanol and the mixture was boiled for 8 hr, treated with activated carbon and filtered, and the 
filtrate was evaporated to dryness. The solid residue was dissolved in 20 ml of water and the product was 
precipitated by acidification with hydrochloric acid, filtered off, and washed with water. The acids III-VIII 
were purified by reprecipitation and crystallization from dimethylformamide. 

Ethyl 3-Benzyl-4-oxo-l,4-dihydroquinoline-7-carboxylates (IX-XIV). A suspension of 5 mmoles 
of an acid m-VIII in 25 ml of absolute ethanol was treated with 0.5 ml of H2SO 4 (d 1.84), and the 
mixture was boiled until a clear solution had been obtained (~5 hr)o After the volatile products had been 
distilled off in vacuum, the residue was treated with an aqueous solution of Na 2CO 3, and the solid that depos- 
ited was filtered off, washed with water, and purified by crystallization from ethanol or aqueous dimethyl- 
formamide. 

3-Benzyl-4-oxo-l,4-dihydroquinoline-7-carbohydrazides (XV-XVIII). A mixture of 2 mmoles of one 
of the esters IX-XIV and 1.5 ml of hydrazine hydrate was boiled for 15 rain, and, after cooling, the reaction 
mixture was diluted with water and the solid product was filtered off, washed with water, and crystallized 
from dimethylformamide. The hydrazides XV-XVIII formed colorless substances~ 

3-Benzyl-4-chloroquinoline-7-earboxylie Acid (XIX). A mixture of 2.8 g (i0 mmoles) of HI and 3 ml 
of thionyl chloride was boiled for 1 hr. After the excess of thionyl chloride had been driven off, the residue 
was treated with 15 rnl of water and the mixture was boiled for 2 hr, after which the product was filtered 
off; yield 2~ g (84%), colorless crystalline powder, mp ~275~ (decomp., from dimethylformamide). 
Found, %: C 68.6; H 4.3; Cl 11.8; N 4.6. Calculated for CITHi2CINO 2, ~0: C 68.6; H 4.1; Cl 11.9; N 4.7. 

Esters of 3-Benzyl-4-Chloroquinoline-7-carboxylic Acids (XX-XXIII). A mixture of i0 mmoles of 
HI, V, VII, or VIII and 3 ml of thionyl chloride was heated at the boil for 1 hr, the excess of thionyl chloride 
was driven off in vacuum, the solid residue was treated with 5 ml of absolute ethanol, and the mixture was 
boiled for 30 rain. After the elimination of the ethanol, the residue was treated with sodium carbonate so- 
lution and the solid substance was filtered off, washed with water and crystallized from aqueous ethanol. 
The e s t e r s  XX-XXIII obtained a r e  pale yel low c rys t a l l i ne  subs tances .  

3 -Benzy l -4 - ch lo roqu ino l i ne -7 -ca rbonamide  (XXIV). A mix tu re  of 2.8 g (10 mmoles )  of HI and 3 ml 
of thionyl chlor ide  was boiled for  1 hr ,  the excess  of thionyl chlor ide  was dr iven off in vacuum, the res idue  
was fo rmed  into a suspens ion with dry dichloroethane,  and a cu r r en t  of w a r m  a i r  was passed  throughothis 
suspension at  90-95~ for  15 rain. The yield was 2.65 g (89%), co lo r l e s s  c r y s t a l s ,  mp 231-232~ (decomp. 
f r o m  d imethy l fo rmamide) .  Found, %: C1 11.7; N 9.7. Calculated for  CiTHi3CLN20 , %: C1 11.9; N 9.4. 

3 -Benzy l -4 - ch l o roqu i no l i ne -7 - ca rbon i t r i l e  (XXV). A mix tu re  of 1.48 g (5 mmoles )  of XXIV, 10 ml of 
dry dichloroethane,  and 10 ml  of thionyl chlor ide  was boiled until a c l ea r  solution had been obtained (1 hr  
30 min). Af ter  the e l iminat ion of the volat i le  products ,  the solid res idue  was purif ied by c rys ta l l i za t ion  
f r o m  aqueous ethanol.  Yield 1 g (72%), co lo r l e s s  needles ,  mp 87-89~ IR spec t rum:  2220 cm -1 (C~-~N). 
Found, %: C1 12.6; N 10.1. Calculated for  C17HllC1N~, %: C1 12.8; N 10.1. 

1 �9 
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