QUINALDINE DERIVATIVES
XXVI.* SYNTHESES OF SUBSTITUTED 3,4-DIHYDRO-2H-
PYRANO[3,2-c]QUINOLINES

L., V. Gyul'budagyan and V. G, Durgaryan UDC 547.831.2'811.07

A new synthesis of substituted 2,5-dimethyl-3,4-dihydro-2H-pyrano[3,2-c]quinclines is
realized by heating the corresponding 2-methyl-3- @-hydroxybutyl)-4-hydroxy methoxy)-
quinoline in polyphosphoric acid. The preparation of ketones of the quinoline series is
described.

In recent years, there has been growing interest in the synthesis and investigation of pyrano- and
pyronoquinolines and their derivatives [2-5], including some natural alkaloids of the pyranoquinoline series
[6,71.

We have investigated the possibility of the synthesis of 2,5-dimethyl-3,4-dihydro-2H-pyrano[3,2-c]-
quinolines (IMla-f) from substituted 2-methyl-3-(3-hydroxybutyl)-4-hydroxyquinolines (Ila-f) obtained by the
reduction of the corresponding substituted 2-methyl-3- (3—oxcobutyl)-4-hydroxyquinolines (Ia-f).

It was found that dihydropyranoquinolines Illd,e are formed only on heating with polyphosphoric acid,
while IfTa,b,f are formed on heating the corresponding Ila-f with 177 hydrochloric acid.

The reaction proceeds via the scheme

H,C He, [3 i, CH,
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1a-f n a-f i a~-f

a Y=H; b 6-CH,;C 6-NicocH,; d 6-NH,; € 5.6-benzo; f7.8- benzo

Thus localization of the charge of the oxygen atom in the 4 position of quinoline is of decisive signifi-
cance for ring formation, The substituents of the benzene ring, depending on their nature, can also have a
definitive effect on this reaction.

Quinolylbutanenes (Ib-f) were obtained by hydrolysis of substituted 2-methyl~3- (3-chlorocrotyl)~4-
hydroxyquinolines with 85% sulfuric acid as in [8].

Ketones Ia-f are reduced by aluminum isopropoxide in isopropyl alcohol. Compounds Ifa-f are
formed in low yields because of the low solubility of the ketones in isopropyl alcohol.

In order to obtain alcohols in higher yields, substituted 2-methyl-3-(3-chlorocrotyl)-4-methoxyquin-
olines (IVa-f) were subjected to sulfuric acid hydrolysis, since the solubility of these compounds in organic
solvents increases when the 4-OH group is methylated. The hydrolysis proceeds much more readily than
for the corresponding substituted 2-methyl-3-(3-chlorocrotyl)-4-hydroxyquinolines. In order to avoid

hydrolysis of the 4-OCHy group, the reaction is carried out at low temperatures in concentrated sulfuric
acid.

*See [1] for communication XXV.
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TABLE 1, Substituted 2-Methyl-3- (3-oxobutyl)-4-hydroxy (meth-

oxy)quinolines
oxX
N CHyCH,COCH,
X
\\ \N/ CH, .
T
} Ermpirical Found, % Calc., % Yield,
Comp Y X mp, 'C P 1
ormuia C‘H’l\' ClII(N %o
[ b E :
I | H H | 243244\ CyHiNO, 73,65|6,67 | 6,39.73,34/6,59 | 6,10 82,5
Va CHs 66 CisHizNO,  173,8217,24 | 5,84/74,07\ 7,04 | 578, 856
b | 6-CHy H [262—263| CistisNO, 173,88]7.21 \ 59274,07/7,04 | 578|803
Vb Cl, 78 CiollsNO;  174,2917,19 | 521|74,68) 7,57 | 544 82,5
Ic | 6-1INCO-CHg 11 |268—270| CisHisN.Os 67,51(6,52 | 94867,11(634 | 9,79 67,8
Ve "Clly | 166167 | Cirl1NeOs  67,54|6,84 | 9,51[67,9817,38 | 9,33 64,3
id | 6-NIi, Ho | 183186 | CuHeN:Oz (69,25(6,28 111.25(68,83| 6,60 (1147587
Vd Ciy | 92--93 | CisHisNsOz 69,83(7,26 10.67169,74| 7.02 |10,84| 53,4
le | 56-Bengo- | H |180—182| C,l1;NO; 767 16,08 5.22/77,38/6,13 | 5,01|68,5
Ve . CHy | 80—81 | CillgNO, 77,23|638 | 46377779 6,53 | 477|736
If | 7,8-Benzo- | H :242-245| C,sHi:NO, 77.93{6,30 | 5,1877,38|6.13 | 5,01/ 74,6
\f | CH, 11251261 CigHsNO, 7813|665 4,83)77,79)6,53 | 4,77/ 81,8
TABLE 2. Substituted 2-Methyl-3- (3-hydroxybutyl)~4~hydroxy-
(methoxyjquinolines
[0).4
f,\fr\|/’/§/cuzcnzcnoucu3
/P
SN e,
' |
. | Empirical @ Found, % Calc., % |vield,
Comp. Y x {mp, C | formula R e e
! J ¢ i H 1 N C ‘ H ‘ N
i - —_
' ! i o
ila | H H [218—220 CLHuNO, (73,12 7,38 6,28\72,70i7,25i 6,19|45,2
via CH, 52 | CsHNO, [7364. 802 5927344 7.87) 5,79] 92,1
b | 6-CH, H | 24592461 CsHNO, 73,18 7,98 5687344 7,87 579|415
Vib CHy | 83—81 | CillyNO, [73,92/831] 5,65 74,11;8,17; 540/91,6
{
llc | 6-HNCOCH;| H (275—276| C;sHxN.O; [66,91/6,78] 9,3666,6516,99 9,71 12,3
Vi CHs [ 192—193 | CyHnN:Oq [67,23/7,52| 9,54)67,53/7.33, 9,26 84,2
1d | G-NH, H | 204—206| CiH,sN,Op (68,88 7,12|11.18/68,59! 7,36 11,37| 146
vd CHy | 147149 | CisHzN:Op |69,48]7,68/10.90 69,20]7,74 10,76, 85,7
ile | 56-Benzo- | H |212-213] C,HeNO, |76,68i7.76] 5.12{76,8¢' 6.80. 497|338
Vie | . Cily | 8789 | CioHuNO, 77,59 7,32 4887725 7,16 474 904
IIf | 7,8-Benzo- | H |228—230| C,sHgNOs [77,1 16,94 4,82|76,84 6,80, 4,97/ 41,4
VIf CHy | 9495 | CiHaNO, |77,48, 7,04 495/77.25 7,16, 474 945

TABLE 3. Substituted 2,5-Dimethyl-3,4-dihydro~2H-pyrano[3,2-c]-

quinolines
CH,
o
j
QS
v-{ U/ )
R N7CH,
| {Empirical | Found, % | Calc., % .
v | p! | ] | -2 Yield,
Comp. P formula el ~n| cln| ~n|g
l |
111 H 76—77 Ci6H(sNO 79,12‘ 7,24 | 6,25]{7856) 7.08| 6,56 87,1
1 6-CHj 82 CysH1zNO 78,90( 7,46 | 6,73 79,26] 7,53 | 6,63 90,5
IITc| 6-NH, 104—105 | C4HgN0 74,13 6,91 112,32] 73,65| 7,06 | 12,28 63,4
el 56-Benzo- |125—126| C;gHiNO 81,50( 6,72 | 5,15 82,11f 6,50 | 531 783
I | 7,8-Benzo- |167—169| CitlyNO  |82:81) 6641 5,18/82111) 6550 | 531| 934
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TABLE 4, Substituted 2-Methyl-3-(3-chlorocrotyl)-4-methoxy-

quinolines
(I)CH3
/r/ CH,CH=CCICH,
Y
S \N,/«
} -, Found, % l Cale., % .
Comp. y mp,°C Empirical o e Yield,
‘formula ciH!N;cllc‘AHiNlcx %o
{ I | o I
Iva| H 56 | C;sHsCINO [69,10;: 6,26} 5,56 13,98 58,83 6,16, 5,35,13,54| 78,5
1Vb| 6-CH; 68 | CiHigCINO |76, 48! 6,721 5,38 13,12 76,97, 658 508 12,85/ 68,4
IVC| 6-IINCOCH, 188-[ C7HsCIN,O, [64,60{ 5,89 9,54|11,36 64 05! 6,01| 9,88{11,12| 52,8
190 |
IVvd| 6-NH, 167 . CisH(-CIN,O 165,31 6,331 9,85112,48165,091 6,19(10,12'12,81} 54,4
IVe| 5,6-Benzo- [82-—83! CI;sCINO (72,85 5‘9’3‘ 472[“ 1673,19] 5,811 4,49 11, 36" 65,3
IVf | 17,8-Benzo- 79—80‘ CigHigCINO {7343 588 14 6811, 54 73, 19 5,81 449|11 361728

The resulting substituted 2-methyl-3- @3-oxobutyl)-4-methoxyquinolines (Va-f) are reduced to Via-f
with lithium isopropoxide, Like Ila-f, the latter indergo cyclization to form pyranoquinolines IIla-f.

acH, ?C”J OCH,
P AN CH=CCICH, . CH,CH,COCH, ., CH,CH,CHOHCH,
:“ B -0 -,__]1 b —— il a-f
N7 U, S NTNCH, N7 NCH,
wva-f v a-f via-f

The action of thionyl chloride on Ila gives 2-methyl-3-(3-chlorobutyl)-4-hydroxylquinoline (VII),
which, on heating to 150°, is converted to the hydrochloride of Illa, The latter forms free base IIla on
treatment with alkali,

H,C (;‘"3
,,cu -~ Cl N
H(ﬂ: -
wsi [ \8 LTI
<N / N/ C!l
EXPERIMENTAL

Substituted 2-Methyl-4-hydroxy-3-(3-oxobutyl)quinolines (a-f), A mixture of 0.05 mole of the cor-
responding substituted 2-methyl-3-(3-chlorocrotyl)-4-hydroxyquinoline and 20 ml of 85% sulfuric acid was
heated with stirring at 60-70° for 5-10 min. The mixture was then cooled and poured over 200 g of ice and
filtered. The mother liguor was neutralized with sodium carbonate, and the resulting precipitate was re-
moved by filtration and crystallized from alcohol, Data for the resulting ketones (Ia-f) are presented in
Table 1,

Substituted 2-Methyl-3-(3-oxobutyl)-4-hydroxyquinolines (Ia—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 moderately on a water bath in such a way that the isopropyl alcohol slowly distilled off,
Reduction of Ia,b,e,f was"complete after 1 h, after which the isopropyl alcohol was completely removed by
distillation, and water was added to the residue. After 10-15 min of vigorous stirring at 70-80°, the pre-
cipitate was removed by filtration and refluxed with alcohol. The resulting alcohol solution was evaporated,
and the residue was crystallized from 50% aqueous alcohol,

In the preparation of Ilc, d the initial mixture was refluxed for 6 h. The undissolved starting sub-
stance was then removed by filtration, and the solution was worked up as described above. Data for the al-
cohols obtained are presented in Table 2,

Substituted 2,5-Dimethyl-3,4-dihydro-2H-pyrano[3,2-c]quinolines (Ila-f). A) A mixture of 0.01 mole
of ITa~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 filtered and neutralized with sodium carbonate. The resulting
precipitate was removed by filtration and crystallized from 50% alcohol. Data for Illa~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 IlTa-f.

C) A mixture of 0.01 mole of IIa,b,f and 50 ml of 6 N hydrochloric acid was refluxed for 5-6 h. The
mixture was cooled and diluted with water to twice the original volume and neutralized with sodium carbon-
ate to give 55-64% yields of Illa,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 neutralized with alkali to give 0.84 g (98%) of a product that was identical to IITa.

Substituted 2-Methyl-3-(3-chlorocrotyl)-4-methoxyquinolines Va-f). A mixture of 0.1 mole of sub-
stituted 2-methyl-3-@-chlorocrotyl)~-4-hydroxyquinoline, 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 crystallize after thorough stirring.
The decanted toluene solution was distilled, the residue was dissolved in water, and the solution was
neutralized with sodium carbonate. The resulting crystalline substances were mixed and recrystallized
from 50% aqueous alcohol. Data for IVa-f are presented in Table 4.

Substituted 2-Methyl-3- (3-oxobutyl)-4-methoxydquinolines (Va-f). A mixture of 0.01 mole of IVa-f
and 20 ml of sulfuric acid (sp. gr.1.84) was shaken for 15-20 min at room temperature and poured into
200 g of crushed ice. The mixture was filtered, and the filtrate was neutralized with ammonia. The pre-
cipitate was separated and crystallized from water., Data for Va-f are presented in Table 1.

Substituted 2-Methyl-3- (3-hydroxybutyl)-4-methoxyquinolines (VIa-f). Compounds Va-f were re-
duced in the same way as IIa-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 resulting solution was filtered and
made alkaline with NaOH, The 4-methoxyquinolylbutanols were separated by filtration and crystallized
from water. Data for VIa-f are presented in Table 2.

2-Methyl-3- (3~chlorobutyl)-4-hydroxyquinoline (VII). A mixture of 1.3 g (5 mmole) of Ia and 20 ml
of thionyl chloride was refluxed for 1.5 h. The thionyl chloride was removed by distillation, and the residue
was treated with cold water, filtered, and crystallized from alcohol to give 1.1 g (89.5%) of a product with
mp 138°, Found: Cl 14.62; N 5.62%. C,H;(CINO. Calculated: Cl 14.45; N 5.70%.
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