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Substituted 2 -d ich lo romethy l -4 -methy l -2 ,3 -d ihydrofuro[3 ,2 -c ]qu ino l ines  we re  obtained by 
cycl izat ion of subst i tu ted 2 -methy l -3 - (3 ,3 -d ich lo roa l ly l ) -4 -hydroxqu ino l ines ,  and 2 -d ich lo ro -  
methyl -2 ,4  -d imethyl -2 ,3-d ihydrofuro[3 ,2  - c] quinollnes we re  is olate d f r o m  2 - methyl-3 - (2- 
methyl  -3,3,  dichl oroallyl) -4 -hydroxyqu inoline s. 

Natura l  and synthet ic  furoquinolines a re  in te res t ing  physiologica l ly  active subs tances  that have ana l -  
ges ic ,  ant ipyre t tc ,  and antiphlogist ic  action. 

Synthetic furoquinolines a re  obtained f rom benzofurans  [1, 2] or  f r o m  o-a l ly l - subs t i tu t ed  hydroxy-  
quinolines with subsequent  c losing of the furan r ing [3-5]. 

We have p rev ious ly  synthes ized  a num ber  of subst i tuted 2 -me thy l -3 - (3 ,3 -d i ch lo roa l l y l ) -4 -hyd roxy -  
quinolines [6-9]. In the p r e s en t  paper ,  2 - m e t h y l - 3 -  (2-methyl -3 ,3-d ichloroal ly l )  -4-hydroxyquinol ine s (X, 
XI) were  obtained by the method in [6]. The alkylat ion of ace toace t ic  e s t e r  with 1 , 1 , 3 - t r l c h l o r o - 2 - m e t h y l -  
propene  [11] leads  to ~ - (2 -me thy l -3 ,3 -d i ch lo roa l ly l ) ace toace t i c  e s t e r  (1). The: reac t ion  of I with aniline 
and p-aminoace tan i l ide  gave the co r respond ing  antis (I1), which are  cycl ize d to 2 -me thy l -3  7 (2-methy l -3 ,3 -  
d ichloroal ly l ) -4-hydroxyquinol ine  (X) and its ace tamido der ivat ive  (XI). 

Substi tuted 3- (3 ,3-d ich loroa l ly l ) -4-hydroxyquinol ines  (HI-IX) and 2 - m e t h y l - 3 - ( 2 - m e t h y l - 3 , 3 - d i e h l o r o -  
al ly l ) -4-hydroxyqulnol ines  (X, XI), like 2 -me thy l -3 -a l ly l -4 -hydroxyqu ino l ine  [5], a re  cycl ized to subst i tuted 
2 -d ich lo romethy l -4 -methy l -2 ,3 -d ihydrofu ro [3 ,2 -c ]qu ino l ines  (XII-XVII1) and 2 -d i eh lo rome thy l -2 ,4 -d ime thy l -  
2 ,3-dihydrofuro[3,2-c]quinol ines  (XIX, XX) on heating with pyridine hydrochlor ide  at 200-220~ 
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I I I  IlI-XI XJI-XX 

llI, XII R=R'=H; IV, XIII R=H, R'=6-CH3; V, XIV R=H, R'~8-CH~; VI R=H, 
R'=f-OCH3; VII R=H, R'=6-NH2; VIII R=H, R'=6-CI; IX R=H, R'=6-NHCOCH3; 
X, XIX R=CH3, R'=H; XI R=CH3, R'=6-NHCOCH~; XV R=H, R'=8-OCH3; XVI 
R=H, R'=8-NH2; XVII R=H, R'=8-CI; XVIII R=H, R'=8-NHCOCH3; XX R=CH3, 
R'=8-NHCOCH3. 

Furoquinol ines  XII-XX mel t  approx ima te ly  150 ~ lower  than the s ta r t ing  2 -me thy l -3 - (3 , 3 -d i ch lo ro -  
a l ly l ) -4-hydroxyquinol ines  and a re  quite soluble in organic  solvents  and dilute acids.  The IR spec t r a  of the 
furoquinolines contain c l ea r ly  e x p r e s s e d  absorpt ion  bands at 1092 and 1266 cm -1, which is c h a r a c t e r i s t i c  
for  an e ther  group ( C - O - C ) ,  but the absorp t ion  band of an OH group is absent  at 3000-3400 cm -1. The 
furoquinolines do not f o r m  a p rec ip i ta te  with alcoholic s i l ve r  n i t ra te  solution and do not change on heating 
with sulfur ic  and hydrochlor ic  acids.  Thus the fo rmat ion  of 2 ,2 -d i ch lo ro -3 ,4 -d ihyd ro -5 -me thy l -9 - subs tL -  
tuted pyrano[3,2-c]quinol ines  during the cycl iza t ion  is excluded, since,  being a - c h l o r o  e the r s ,  they would 
undergo hydro lys i s  to f o r m  an acid or  lactone on heat ing with acids.  
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TABLE 1. 2-Dichloromethyl -4-  methyl-2,3-  dihydrofuro[3,2-c] - 
quinoline Derivatives 

I'xJ 

XII 

XlIl 

XI.V! 

XV 
XVI 

XVI I 

XVIII 

XIX 

XX 

rap, ~ 
(crystalliza- 
tion solvent) 

Empirical 
formula 

.Found, % talc., 

C [Hi C1 C !H 

H H 

H 6-CHa 

H 8-CHa 

H 8-OCHa 
H 8-NH2 

H 8-CI 

H 8-NHCOCH: 

:Ha H 

:Ha 8 NHCOCH 

118(50% 
ethanoD 

181 (light 
ligroin) 

175 (ethanol', 
164 (n- 

nonane) 
138 (meth- 

anol) 
22oTA ) 
180 ( ethyl 

acetate) 
225 (n-" . 

nonane) 

CIzHILCI~NO 58,514,1 26,1 58,7 

CI4HmCI2NO 59,314,6 25,5 59,6 

C14HiaCI2NO 60.0i4,3 25,8 59,6 

CI4HlaCI2NO 56,314,0 25 6 56,4 
C13HmCl~N20 54.4[ 3,9 2516 54,1 

ClaHl0C13NO . . . .  35,6 -- 

CIsHI4C12N20 55,314,4 21,5 55,5 

CI4HIsCIzNO 59,714,4 25,1 59,6 

C14HI4Cl~N20 56,2 [ 4,4 23,7 56,6 

% aF l~  

CI ~ 

3,7 26,410,7 31 

4,6 25,310,5 33 
I 
4,6 25,310,48 39 

4,4 25,310,46 36 
i4,2 25,110,45 27 

- -  3 5 , 8 1  - -  29 
1 
4,3 21,8]- 35 

4,6 25,310,6 79 

4,7123,9 ',0,48 82 

*On activity II A1203 In a b e n z e n e - c h l o r o f o r m  (i:I) sys tem for XII 
and XIV, In a CCI4-pet ro leum ether  (1:1) sys tem for  XIII, and in 
ch loroform for the remaining compounds. 

The sharp increase in the yield of XIX and XX In compar ison with XII-XVIII speaks in favor of the 
fact that closing of the furan ring proceeds through a carboninm ion formed through the f~-carbon atom of 
the allyl group. When a methyl group is present ,  the carbonium ion becomes more stable owing to the +I 
effect of the latter.  

EXPERIMENTAL 

~-(2-Methyl-3 ,3-dichloroal ly l )acetoacet ic  Es te r  (I). This compound was obtained via the method in 
[6] f rom 195 g (1.5 mole) of acetoacet ic  es ter ,  23 g of sodium, and 159 g (1 mole) of 1 ,1 ,3- t r ich loro-2-  
me thy l - l -p ropene  [11]. The product [159 g (63%)] had bp 128-130 ~ (5 ram), n~  1.4886, and d 2~ 1.1766. 
Found: C127.8%. C10HuC120 3. Calculated: C128.1%. 

2-Methyl-3-(2-methyl-3 ,3-dichloroal ly l ) -4-hydroxyquinol ine  (X). Ethyl ~ - (2 -me thy l -3 ,3 -d i ch lo ro -  
allyl)-fl-phenylaminocrotonate was obtained from 25.3 g of I and 9.3 g of aniline via  the method In [6]. The 
es te r  was cycl ized in mineral  oil [6]. The react ion mass  was cooled and filtered, and the fi l ter  was washed 
with petroleum ether  to give 20.8 g (76%) of color less  c rys ta l s  with cap 265 ~ (from alcohol). Found: C 59.9; 
H 4.9; C1 25.1%. C14H13C12NO. Calculated: C 60.3; H 4.7; C1 24.7%. 

Ethyl ~-(2-Methyl-3,3-dichloroal lyl) - f l - (p-acetamidophenylamlno)crotonate  (II). A mixture of 25.3 g 
(0.1 mole) of I, 15 g (0.1 mole) of p-aminoacetanil ide,  75 ml of methanol, andtwo to three drops of hydro-  
chloric  acid was refiuxed for 6 h. Two-thirds of the solvent was removed,  and the precipi tated II was r e -  
moved by fil tration to give 35 g (91%) of a product with mp 185 ~ (from methanol). Found: C 56.1; H 5.7; 
C1 18.4%. C18H22C12N203. Calculated: C 56.0; H 5.6; C1 19.0%. 

2-Methyl -3- (2-methyl -3 :3-dichloroal ly l ) -4-hydroxy-6-ace tamidoquinol ine  (Xl). A 35-g (0.09 mob)  
sample of III was cycl ized via  the method in [6] to give 24.6 g (80%) of color less  c rys ta l s  with m p >  350 ~ 
(from alcohol). Found: C120.9%. C16H1GC12N202. Calculated: C120.6%. 

2-Dichloromethyl-4-methyl-2 ,3-dihydrofuro[3,2-c]quinol ine  Derivatives (XII-XX). A mixture of 2 g 
of substituted 2-methyl-3-(3 ,3-dichloroal lyl ) -4-hydroxyquinol ine  or  2 -me thy l -3 - (2 -methy l -3 ,3 -d ich lo ro -  
allyl)-4-hydroxyquinoline (X, XI) and 4 g of pyridine hydrochloride was heated on an oil bath at 200-220 ~ 
for 15 rain. The solid mass  that formed was t rea ted  with water ,  and the precipi tated s tar t ing mater ia l  was 
removed by filtration. The fil trate was neutralized,  and the precipitate was removed by filtration. The 
proper t ies  and resul ts  of analysis are presented in Table 1. 

lo 
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