
Q U I N A L D I N E  D E R I V A T I V E S  

XXVI.* SYNTHESES OF SUBSTITUTED 3,4-DIHYDRO-2H- 

P YRANO [3,2-c ]QUINOLINES 

L .  V .  G y u l ' b u d a g y a n  a n d  V .  G.  D u r g a r y a n  UDC 547.831.2'811.07 

A new synthes is  of subst i tuted 2 ,5-d imethyl -3 ,4-d ihydro-2H-pyrano[3 ,2-c ]qu ino l ines  is 
r ea l i zed  by heating the cor responding  2 -me thy l -3 - (3 -hydroxybu ty l ) -4 -hydroxy(methoxy) -  
quinoline in polyphosphoric  acid.  The p repa ra t ion  of ketones of the quinoline s e r i e s  is 
desc r ibed .  

In r ecen t  y e a r s ,  the re  has been growing in t e re s t  in the synthes is  and investigation of py rano-  and 
pyronoquinol ines and the i r  de r iva t ives  [2-5], including some na tura l  alkaloids of the pyranoquinoline s e r i e s  
[6,7]. 

We have inves t igated the poss ibi l i ty  of the synthes is  of 2 ,5 -d ime thy l -3 ,4 -d ihydro -2H-pyrano[3 ,2 -c ] -  
quinolines (IIIa-i) f r o m  subst i tuted 2 -methy l -3 - (3 -hydroxybuty l ) -4 -hydroxyquino l ines  (IIa-f) obtained by the 
reduction of the cor responding  subst i tuted 2-methy l -3- (3-oxobuty l ) -4 -hydroxyquino l ines  (Ia-f). 

It  was found that  dihydropyranoquinol ines  IIId,e a re  fo rmed  only on heating with polyphosphoric  acid, 
while I I Ia ,b , f  a r e  fo rmed  on heat ing the cor responding  I Ia - f  with 17% hydrochlor ic  acid.  

The reac t ion  p roceeds  via the scheme 
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Thus local izat ion of the charge  of the oxygen a tom in the 4 posit ion of quinoline is of decis ive  s ignif i -  
cance for r ing fo rmat ion .  The subst i tuents  of the benzene r ing,  depending on the i r  na ture ,  can a lso  have a 
definit ive effect  on this reac t ion .  

Quinolylbutanones (Ib-f) were  obtained by hydro lys i s  of subst i tuted 2 - m e t h y l - 3 -  (3-ch lorocro ty l ) -4-  
hydroxyquinolines with 85% sulfur ic  acid as in [8]. 

Ketones I a - f  a re  reduced by a luminum isopropoxide in i sopropyl  alcohol.  Compounds I Ia - f  a re  
f o rmed  in low yields because  of the low solubil i ty of the ketones in i sopropyl  alcohol.  

In o rde r  to obtain alcohols in higher yie lds ,  subst i tuted 2 -me thy l -3 - (3 - ch lo roe ro ty l ) -4 -me thoxyqu in -  
olines (Wa-f) were  subjected to sulfur ic  acid hydro lys i s ,  s ince the solubi l i ty  of these  compounds in organic 
solvents  i n c r e a s e s  when the 4-OH group is methyla ted .  The hydro lys i s  p roceeds  much more  readi ly  than 
for  the cor responding  subst i tuted 2 -me thy l -3 - (3 -ch lo roc ro ty l ) -4 -hydroxyqu ino l ines .  in o rder  to avoid 
hydro lys i s  of the 4-OCH~ group,  the react ion  is c a r r i e d  out at low t e m p e r a t u r e s  in concentra ted  sulfuric  
acid.  

*See [1] for  communicat ion  XXV. 
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T A B L E  1.  S u b s t i t u t e d  2 - M e t h y l - 3 -  ( 3 - o x o b u t y l ) - 4 - h y d r o x y ( m e t h -  
oxy)  q u i n o l i n e s  
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Found, % 

el- 
73,65 6,67 
i73,82] 7,24 
!73 88 7,21 
74,29 7,19 
67,51 6,52 
67,54 6,84 
69,25 6,28 
69,83 7,26 
176,7 6,08 
77,23 6,38 
77,93 6,30 
78,13 6,65 
[ 

Cale., % 

N C tl 

5,39 73,34,6,59 
5,84 74,07 7,04 
5927407 704 
5:~t 74:6817:57 
9,4.7,1o,34 9,511  7,817,38 
1,25168,8316,60 
0,67i69,7417,02 
5,22177,38 [ 6,13 
4,63177,79/6,53 
5,18 77,38 / 6.13 
4,83 77,79 6,53 
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5,781 80,3 
5,44 / 82,5 
9,791 67,8 
9,331 64,3 
1,47 f 58,7 
0,84 ] 53,4 
5,01 68,5 
4,77 73,6 
5,01 74,6 
4,77 81,8 

T A B L E  2 .  S u b s t i t u t e d  2 - M e t h y l - 3 -  ( 3 - h y d r o x y b u t y l ) - 4 - h y d r o x y -  
( m e t h o x y )  q u i n o t i n e s  
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i73,1217,38 6,28 72,70 i 7,25 6;19 45,2 
,73,64 8,02 5,92 73,44[ 7,87[ 5,79 92, l 
73,18 7,98 5,68173,4417871 579 41,5 
173,92~ 8,31 5,65 74, I11 8,171 5,40 91 6 
~66,91!6,78 9,36 66,65 6,991 9,71 i 12,3 
67,23 i 7,52 9,54 67,53] 7,3:3, 9,26:84,2 
6888i7,12 11,18168,591 7,36'11,37i 14,6 
169,481 7,68 10 90169,20! 7,74 10 76 8517 
I76,68i 7,76 I i i 5,I2176,84' 6,80 4,97 33,8 
[77,59 7,32 4,88 77,25 7,16 4,74' 90,4 
77,1 ~6,94 4,827684'6,80:497i41,4 
77,48 i 7,04 4,95177,25  7,16; 4,74194,5 

T A B L E  3 .  S u b s t i t u t e d  2 , 5 - D i m e t h y l - 3 , 4 - d i h y d r o - 2 H - p y r a n o  [ 3 , 2 - e  ] -  
q u i n o l i n e s  

Ell 3 

V -  

I I  

Comp. ! Empirical I Found, % 1. C a l c . _ , ~ _ '  Yield, 
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6-NH2 104--105 Cl41-116N20 
llI e 5,6-Benzo- 125--126 C~sH~vNO 

% 8-Benzo- 167 169 Cls1117NO l l I f  . 

791217,241 6,25178,5617,08 
78',90] 7,46 I 6,731 79,26[ 7,53 
74,13 6,91 112,321 73,651 7,06 
81,50 6,72 5,15 82,11 6,50 

.82,8 6,64 '. 5, 8 82, 6,50 

6,561 87,1 
6,531 90,5 
12,281 63,4 
5,31 78,3 
6,3 93,4 
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TABLE 4. 
quinolines 

Substituted 2-Methyl -3-  (3-chlorocro ty l ) -4-methoxy-  

OCH a 
[ c .  ~" -  f - . . ~  ac.=ccm.~ 

g~7- I " 

Empirical Found, % 

formula 7 i H----N- I Cl 
Comp. i Y mp,~ 

C~sH~6CINO 69,10 I' 6,26 
C~GH~sC1NO 76,48 6,72 
C~rII~gCIN20~ ]64,60 5,89 

C~I-I~zCIN~O 65,31[ 6,33 
CIgI-IIsCINO 172,85 5,9G 
C~oH~uCINO [73,43 5s 

IVa H I 56 
IVb[ 6-CHa 68 

188-- 6-1INCOCI% IVC i 
190 

IVd 1 6-NH2 167 
IVe 5 ,6-Benzo-  82--83 
IVf %8-Benzo-  79--80 

Calc., % ~ield, 

C i H ,  N CI [~ 

5 56 t t ! I , 1398~883 6 16, 5,35,]3,54 78,5 
5138 3, 2 76,97 6,58 5,08 12,85 68,4 
9,5411,36'64,05 6,01 988 11,12 528 

9,85 12,4865,09 6,19 10 i2112,81,544 
4,7,2 , 673, 9 5,8 4,491 ,36165,3 
4,(J8 11,5473,19 5,811 4,49111,36[ 72,5 

The result ing substituted 2-methyl-3-(3-oxobutyl)-4-methoxyquinol ines  (Va-f) are  reduced to VIa- f  
with lithium isopropoxide.  Like IIa-f ,  the lat ter  undergo cyclization to form pyranoquinolines IIIa-f .  

OCH 3 j.:,,, oc.. 

' / # " N :  "CH 3 /% N"'\Ct|3 
t v a - f  v a - f  vt a - f  

The action of thionyl chloride on IIa gives 2-methyl-3-(3-chlorobutyl ) -4-hydroxylquinol ine  (VII), 
which, on heating to 150 ~ is conver ted to the hydrochlor ide of IIIa. The lat ter  forms free base IIIa on 
t rea tment  with alkali ,  

h (  . : . ,  
N "" "Cit 3 ; : N~%.CII~ a 

EXPERIMENTAL 

Substituted 2-Methyl-4-hydroxy-3-(3-oxobutyl)quinol ines  (Ia-f). A mixture of 0.05 mole of the c o r -  
responding substituted 2-methyl -3- (3-ch lorocro ty l ) -4-hydroxyquinol ine  and 20 ml  of 85% sulfuric acid was 
heated with s t i r r ing  at 60-70 ~ for 5-10 rain. The mixture was then cooled and poured over  200 g of ice and 
f i l tered.  The mother  liquor was neutral ized with sodium carbonate,  and the result ing precipitate was r e -  
moved by fi l tration and c rys ta l l i zed  f rom alcohol. Data for the resul t ing ketones (Ia-f) are  presented in 
Table 1. 

Substituted 2-Methyl-3-(3-oxobutyl)-4-hydroxyquinol ines  (IIa-f). A mixture of 0.03 mole of Ia-f ,  45 
ml of a 1 M solution of aluminum isopropoxide in isopropyl alcohol (0.045 mole), and 50 ml of isopropyl al-  
cohol was refluxed modera te ly  on a water  bath in such a way that the isopropyl alcohol slowly distilled off. 
Reduction of Ia,b,e,f  w a s  complete after  1 h, after  which the isopropyl alcohol was completely removed by 
distillation, and water  was added to the res idue.  After  10-15 rain of vigorous s t i r r ing  at 70-80 ~ the p r e -  
cipitate was removed by fil tration and refluxed with alcohol.  The result ing alcohol solution was evaporated, 
and the residue was c rys ta l l i zed  f rom 50% aqueous alcohol. 

In the preparat ion of IIc, d the initial mixture was refluxed for 6 h. The undissolved star t ing sub- 
stance was then removed by filtration, and the solution was worked up as descr ibed above. Data for the al-  
cohols obtained are  presented in Table 2. 

Substituted 2 ,5-Dimethyl-3 ,4-dihydro-2H-pyrano[3,2-c]quinol ines  {IIIa-f). A) A mixture of 0.01 mole 
of I Ia- f  and 25 g of polyphosphoric acid was heated at 100-110 ~ for 3 h. The mixture Was then cooled and 
poured over ice, and the ice mixture was f i l tered and neutral ized with sodium carbonate.  The result ing 
precipitate was removed by fi l trat ion and crys ta l l ized  f rom 50% alcohol. Data for I I Ia- f  are  presented in 
Table 3. 
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B) A mixture of 0.01 mole of VIa-f  and 25 g of polyphosphoric acid was heated at 100-110 ~ for 1-2 h. 
The mixture was then worked up as in the preceding experiment to give the corresponding IIIa-f .  

C) A mixture of 0.01 mole of IIa,b,f and 50 ml of 6 N hydrochlor ic  acid was refluxed for 5-6 h. The 
mixture was cooled and diluted with water to twice the original volume and neutral ized with sodium carbon-  
ate to give 55-64% yields of IIIa,b,f.  

D) A 1-g sample of VII was heated at 150 ~ for about 1 h. It was then dissolved in water ,  and the solu-  
tion was neutra l ized with alkali to give 0.84 g (98%) of a product that was identical to IIIa. 

Substituted 2-Methyl-3-(3-chlorocrotyl ) -4-methoxyquinol ines  (IVa-f). A mixture of 0.1 mole of sub-  
stituted 2-methyl -3-(3-chlorocroty l ) -4-hydroxyquinol ine ,  100 ml of dry  toluene, and 0.1 mole of dimethyl 
sulfate was refluxed for 12 h. The mixture was cooled, the toluene was decanted, and 10% sodium carbon-  
ate solution was added to the residual  viscous mass .  The mass  began to c rys ta l l ize  after  thorough s t i r r ing .  
The decanted toluene solution was distilled, the residue was dissolved in water ,  and the solution was 
neutra l ized with sodium carbonate.  The result ing crysta l l ine  substances were mixed and recrys ta l l i zed  
f rom 50% aqueous alcohol. Data for IVa-f  are  presented in Table 4. 

Substituted 2-Methyl-3-(3-oxobutyl)-4-methoxyquinolines (va-f).  A mix tu re  of 0.01 mole of IVa-f 
and 20 ml of sulfuric acid (sp. gr .  1.84) was shaken for 15-20 rain at room tempera ture  and poured into 
200 g of crushed ice.  The mixture was fil tered, and the fi l trate was neutral ized with ammonia.  The p r e -  
cipitate was separated and crys ta l l ized  f rom water .  Data for Va-f  are  presented in Table 1. 

Substituted 2-Methyl-3-(3-hydroxybutyl)-4-methoxyquinol ines (Via-f). Compounds Va-f  were r e -  
duced in the same way as I Ia-f .  At the end of the reaction,  the isopropyl alcohol was removed completely 
by distillation, and the residue was dissolved in 10% sulfuric acid. The result ing solution was fi l tered and 
made alkaline with NaOH. The 4-methoxyquinolylbutanols were  separated by fil tration and crys ta l l ized  
f rom water .  Data for VIa-f  are  presented in Table 2. 

2-Methyl-3-(3-chlorobutyl)-4-hydroxyquinol ine (VII). A mixture of 1.3 g (5 m m o l e ) o f  Ia and 20 ml 
of thionyl chloride was refluxed for 1.5 h. The thionyl chloride was removed by distillation, and the residue 
was t reated with cold water ,  f i l tered,  and crys ta l l ized f rom alcohol to give 1.1 g (89.5~c) of a product with 
mp 138 ~ Found: C1 14.62; N 5.62%. C14HIsC1NO. Calculated: C1 14.45; N 5.70%. 
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