
2,4-  DIHY DROXYQUI NOLINE DERIVATIVES 

Vl.* SYNTHESIS AND SOME TRANSFORMATIONS 

OF 2,4- DIHY DROXY- 3- (3-C HLOROCROTYL)QUI NOLINE 

L. V. G y u l ' b u d a g y a n  and V. G. D u r g a r y a n  UDC 547.831.4.7.07 

Instead of the expected 2,4-dihydroxy-3-quinolyl-3-butanol ,  the product of its cycl izat ion 
in the fo rm of the angular i somer  - 2-methyl-5-hydroxypyrano[3,2-c]quinol ine  - is obtained 
in the reduction of 2 ,4-dihydroxy-3-quinolyl-3-butanone with a luminum isopropoxide.  Some 
t ransformat ions  of 2 ,4-dihydroxy-3-(3-chlorocrotyl)quinol ine  were investigated. 

In connection with the search  for  routes to the synthesis  of pyranoquinolines - the skeleton of a num- 
ber  of alkaloids - we ca r r i ed  out the react ion of 3-chlorocroty lmalonic  e s t e r  with aniline and obtained 2,4- 
dihydroxy-3-(3-chloroerotyl)quinol ine (I) in 50% yield. Simultaneously formed in 22% yield is 3 -ch loro-  
crotylmalonic  acid dianilide (IIL heating of which with A1C13 + NaC1 at 220~ brings about cyclizat ion to 
give I in 76~ yield. 

The acid hydrolysis of I leads to 2,4-dihydroxy-3-(3-oxobutyl)quinoline (Ill). Reaction of I with phos- 
phorus oxychloride converts it to 2,4-dichloro-3-(3-chlorocrotyl)quinoline (IV), which on acid hydrolysis 
forms 2,4-dichloro-3-(3-oxobutyl)quinoline (V). It is interesting that, as we have previously pointed out 
[I], the chlorine atoms in the 2 and 4 positions remain unchanged during acid hydrolysis, while when the 
compound is refluxed with acetic acid [2] or with alcoholic HCl [3] one observes hydrolysis, as a conse- 
quence of which the chlorine atom attached to C 2 is replaced by a hydroxyl group, and 2-hydroxy-4-ehloro- 
3-(3-chlorocrotyl)quinoline (VI) is obtained f rom I. Under more  severe  hydrolysis  conditions, the halogen 
in the side chain of VI is saponified to give 2-hydroxy-4-chloro-3-(3-oxobutyl)quinol ine  (VII). 

The IR spec t rum of V contains the charac te r i s t i c  absorption of a carbonyl group at 1714 cm -1. 

In the spec t rum of ketone VII this band is par t ia l ly  shifted to 1650 cm -1 and is super imposed on the 
absorption bands of theN-C-----Oamide carbonyl group. The intensity of the band at 1714 cm -1 is sharply 
di mini s he d. 

In the case of 2 ,4-dihydroxy-3-quinolyl-3-butanone (III), in which there are two groupings that form 
a hydrogen bond, s t rong absorption disappears  a lmost  completely at 1714 cm -1 and appears  at 1641 cm -~. 

In the reduction of the ketone with aluminum isopropoxide, the aliphatic ketone group is select ively 
reduced to an alcohol group with simultaneous cycl izat ion of the 4-hydroxy group and the format ion of 2- 
methyl-5-hydroxypyrano[3,2-c]quinol ine (VIII), which does not dissolve in alkali (this is cha rac te r i s t i c  
for  compounds of the VIII type [4]) and reac ts  with POC13 to give 2-methyl-5-chloropyrano[3,2-c]quinol ine  
{IX). The IR spec t rum of cycl izat ion product  VIII contains absorption bands at 1090, 1275, and 1645 cm-1; 
this is cha rac te r i s t i c  f o r - C - O - ,  = C - O - ,  and N-C----O groups.  

For  comparison,  ketone VII was reduced to the corresponding 2 -hydroxy-4 -ch lo ro -3 -qu ino ly l -3 -  
butanol (X) and then, by heating in 177,0 hydrochlor ic  acid, was cycl ized to 2 -me thy l -5 -ch lo ro -3 ,4 -d ihydro -  
pyrano[2,3-b]quinoline (XI), which is i somer ized  to IX. This conf i rms that r ing formation in the synthesis 
of VIII proceeds  prec i se ly  through the hydroxyl group inthe 4 position ra ther  thanthroughtha t  inthe 2 position. 

* See [ 1] for communicat ion V. 
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According to th in - l aye r  ch romatography  (TLC), the l inear  i s o m e r  is not fo rmed  at all in this case .  

CH3CCI=CHCH2CH(CO2C2Hs) 2 + NH2C6Hs 
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E X P E R I M E N T A L  

Th in - l aye r  ch romatography  was c a r r i e d  out on act ivi ty-II  A1203 with b e n z e n e - c h l o r o f o r m  (1 : 1). 

2 ,4-Dihydroxy-3-(3-chlorocroty l )quinol ine  (I). This compound was synthes ized by the method in [1] 
f r o m  74.5 g (0.3 mole) of 3 -ch loroero ty lmalon ic  e s t e r  [5] and 23.3 g (0.25 mole) of aniline to give 28 g (48%) 
of co lo r l e s s  c r y s t a l s  of I w i t h  mp 218 ~ Found: C1 15.4; N 5.7%. CI~H12C1NO2. Calculated: C1 15.0; N 
5.6~. Simultaneously obtained was 7.5 g (21%) of 3 -ch lorocro ty lmalon ic  acid dianilide with mp 230-231 ~ 
Found: C1 10.7; N 7.9~. CIgH19C1N202. Calculated:  C1 10.4; N 8.2~. 

The method in [1] was used to obtain 3.8 g (76%) of I f r o m  6.8 g (20 mmole)  of anilide II. 

2 ,4-Dihydroxy-3-quinoly l -3-butanone  (III). A mixture  of 5 g (21 mmole)  of 2 ,4 -d ihydroxy-3 - (3 -ch lo ro -  
crotyl)quinil ine and 20 ml of 85% sulfur ic  acid was heated at 50-60 ~ for  10-15 rain, a f t e r  which it was cooled 
and poured into 50 g of ice.  The prec ip i ta te  was r emoved  by f i l t ra t ion  and dissolved in alkali,  and the a l -  
kali  solution was t r e a t ed  with charcoa l  and neut ra l ized  with hydrochlor ic  acid.  The resu l t ing  p r e -  
cipi tate was r e c r y s t a l l i z e d  f r o m  50% alcohol to give 4.3 g (86%) of co lo r l e s s  c r y s t a l s  with mp 182- 
183 ~ Found: N 6.2%. C13H13NO 3. Calculated: N 6.0~. The semica rbazone  had mp 236 ~ (from alcohol). 
Found: N20.8%. C14H16N403. Calculated:  N 20.4%. 

2 ,4-Dichloro-3- (3-chlorocro ty l )quinol ine  (IV). The method in [1] was used to obtain 8.4 g (93%) of 
2 ,4-d ichloro-3- (3-chlorocro ty l )quinol ine  (IV) with mp 59-60 ~ (from 50e/0 alcohol) f r o m  9 g of 2 ,4-dihydroxy-  
3-(3-chlorocrotyl )quinol ine .  Found: C1 36.8; N4.6%. CI4H10C13N. Calculated:  C1 37.2; N 4.9~. 

2 ,4-Dichloro-3-quinoly l -3-butanone  (V). This compound was p r e p a r e d  by the method used to synthe-  
size III: 3.5 g (13 mmole)  of 2 ,4-d ich loro-3- (3-chlorocro ty l )quinol ine  was subjected to hydro lys i s  with 
sulfuric  acid to give 3.36 g (96%) of V with rap 110-111 ~ Found: C1 26.8; N 5.1~. C13HllC12NO. Calcu-  
lated:  C1 26.5; N 5.2~. The semica rbazone  had mp 159-160 ~ (from alcohol). Found: C1 21.6; N 14.2~. 
C14H14C12N40. Calculated:  C1 21.8; N 14.1%. 

2 -Hydroxy-3- (3 -ch lo rocro ty l ) -4 -ch lo roqu ino l ine  (VI). A mixture  of 5.7 g (0.02 mole of 2 ,4 -d ich loro-  
3-(3-chlorocrotyl)quinol ine and 50 ml  of acet ic  acid was ref luxed for  2 h, a f t e r  which it was cooled, and the 
prec ip i ta te  was r emoved  by f i l t rat ion.  Removal  of a por t ion  of the solvent by dist i l lat ion prec ip i ta ted  an-  
other  ce r ta in  amount of substance.  The overa l l  yield of product  with mp 222 ~ was 4.6 g (84.5%). Found: 
C1 26.9; N 5.3%. ClaHllC12NO. Calculated:  C1 26.5; N 5.2%. 
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2-Hydroxy-4 -ch lo ro -3 -qu ino ly l -3 -bu tanone  (VII). A. As in the p r epa ra t i on  of III and V, 2.6 g (0.01 
mole) of 2 -hydroxy-4 -ch lo ro -3 - (3 -ch lo roc ro ty l )qu ino l ine  was subjected to hydrolys is  with sulfur ic  acid to 
give 2.3 g (83~0) of a white c rys ta l l ine  substance with mp 199-200 ~ Found: C1 14.1; N 5.4%. C13HI2C1NO 2. 
Calculated:  C1 14.2; N 5.6~ 

B. As in the p r epa ra t i on  of VI, ref luxing V in acet ic  acid gave 2.3 g (81~) of VII f r o m  2.6 g (0.01 
mole) of V. The s em i ca rbazone  had mp 238-239 ~ (from alcohol).  Found: C1 11.2; N 18.7~0. CI3H15C1N402. 
Calculated C1 11.8; N 19.2e/0. 

2 -Methy l -5 -oxo-3 ,4 ,5 ,6 - t e t r ahydro-2H-pyrano[3 ,2 -c ]qu ino l ine  (VIII). A mix ture  of 2.6 g (11 mmole)  
of 2 ,4-d ihydroxy-3-quinoly l -3-butanone ,  30 ml of 1 M aluminum isopropoxide,  and 50 ml of absolute i so -  
propyl  alcohol was ref luxed with constant  r e mova l  of i sopropyl  alcohol by dist i l lat ion.  When the tes t  for  
acetone was negat ive,  the i sopropyl  alcohol was removed  comple te ly  by disti l lation, and wa te r  was added 
to the res idue .  The resul t ing prec ip i ta te  was r emoved  by f i l t ra t ion and refluxed in alcohol.  Cooling of the 
alcohol solution p rec ip i t a ted  2.3 g (89~) of yel low needles  with mp 221 ~ The product  was insoluble inac ids  
and ba se s .  IR spec t rum:  1645 HN-C-- -O) ,  1075 ( - C - O - ) , a a d 1 2 7 0  cm -1 ( = C - O - ) .  Found: N 6.4%. 
C13HlaNO 2. Calculated N 6.5~. 

2 -Methy l -5 -ch lo ro -3 ,4 -d ihydro -2H-pyrano[3 ,2 -c ]qu ino l ine  (IX). As in the p repa ra t ion  of W, 1.5 g 
(7 mmole)  of VIII was t r ea ted  with phosphorus  oxychloride to give 1.1 g (73~0) of IX with mp 210 ~ Found: 
C1 15.4; N 5.8%. C13Hl~ClNO. Calcula ted:  C1 15.2; N 6.0~. 

2 -Hydroxy-4 -ch lo ro -3 -qu ino ly l -3 -bu tano l  (X). As in the p repa ra t ion  of VIII (except that the p rec ip i -  
tate was t rea ted  with 10~ sulfur ic  acid) 2 g (72 mmole)  of VII was reduced to give 1.76 g (88%) of X with 
mp 185 ~ (50% alcohol).  Found: C1 24.5; N 5.3~ C13H14C1NO 2. Calculated:  C1 14.1; N 5.5%. 

2 -Methy l -5 -ch lo ro -3 ,4 -d ihydro-2H-pyrano[2 ,3 -b ]qu ino l ine  (X'I). A mixture  of 1.5 g (6 mmole)  of X 
and 30 mI of 20~ hydrochlor ic  acid was ref luxed for  2 h, f i l tered,  and diluted to three t imes  its volume with 
water ,  and neu t ra l i zed  with ammonia .  The prec ip i ta te  was removed  by f i l t ra t ion and r e c r y s t a l l i z e d  f r o m  
50~ alcohol to give 1.5 g (92~0) of a substance  with rap 108-109 ~ Found: C 67.3; H 5.0; C1 15.0; N5.7%. 
C13H12C1NO. Calculated:  C 66.7; H 5.1; C1 15.2; N 5.9%. 
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