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The condensat ion of 2 - e t h o x y - 2 , 3 - t e t r a m e t h y l e n e -  3 ,4-d ihydro-  1 ,2-pyran  with aeeta l  and 
ethyl o r tho fo rmate  was studied. The condensat ion products  r e a c t  with ammonia  on I / - a lum-  
inure oxide to fo rm the cor responding  te t rahydroqulnol ines ;  a mix tu re  of te t rahydroquino-  
l ines and quinolines is fo rmed  f r o m  these condensat ion products  on plat inized 7 - a l u m i n u m  
oxide. 

It has p rev ious ly  been  demons t ra ted  that var ious  3 -subs t i tu ted  pyr idines  can be obtained f rom the 
products  of the condensat ion of 2 - e t h o x y - 3 , 4 - d i h y d r o - l , 2 - p y r a n s  with aceta ls  [1-4]. We have studied the 
reac t ion  of 2 - e t hoxy -2 ,3 - t e t r am e t hy l ene -3 ,4 -d ihyd ro -  1 ,2 -pyran  with aeeta l  and ethyl o r thoformate  in the 
p r e sence  of bo ron  t r i f luor ide  e thera te .  When the resu l t ing  e thoxy-subs t i tu ted  t e t r ahydropyrans  a re  p a s sed  
with ammonia  over  a ca ta lys t  (T-A1203 or  Pt/A1203) , they give a mix tu re  of unsubsti tuted and 3-subs t i tu ted  
te t rahydroquinol ines  and quinolines. 
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E X P E  R I M E  N T A L  

The products  w e r e  analyzed with a Varian 705 gas - l iqu id  ch romatograph  with a f l ame- ion iza t ion  de-  
tec tor ,  SE-30 on Chromosorb  W as the liquid phase ,  a column t e m p e r a t u r e  of 210~ a gas c a r r i e r  (N~)flow 
r a t e  of 120 m l / m i n ,  and an a t tenuator  set t ing of 1/100.  The m a x i m u m  sens i t iv i ty  of the appara tus  was 
10 -9 g. The te t rahydroquinol ines  and quinolines we re  identified by  compar i son  of the re tent ion  t imes  with 
those of known samples  obtained by the method in [5]. 

2 ,6-Die thoxy-3-  (1 -e thoxya lky l ) -5 ,6 - t e t r amethy lene te t r ahydropyrans  (general  method).  Three  to four  
drops of boron  t r i f luor ide  e thera te  w e r e  added to 6.3 g (0.027 mole) of acetal  (or ethyl o r thoformate ) ,  the 
reac t ion  m a s s  was heated to 50-60 ~ C, and 9.8 g (0.053 mole) of 2 - e thoxy -2 , 3 - t e t r ame thy l ene -3 , 4 -d ihy d ro -  
1 ,2 -pyran  was added slowly with s t i r r i ng  f rom a dropping funnel. The mix tu re  was held at 50-60~ for  1 h 
and was then allowed to stand overnight.  It  was washed  with 5% po tass ium carbonate  solution and wa te r ,  
dried,  and dis t i l led to give 42.2% of 2 ,6-d ie thoxy-3-  (1 -e thoxye thy l ) -5 ,6 - t e t r amethy lene te t r ahydropyran  with 
bp 138-140~ (4 ram),  n~  1.4640, and d420 0.9767 (Found: C 69.1; H 10.4%. CiTH310 4. Calculated: C 68.0; 
H 10.7%) and 35.1% of 2 ,6 -d i e thoxy-3 -d i e thoxyme thy l -5 ,6 - t e t r ame thy lene t r ahydropyran  with bp 109-113 ~ C 
(13 ram),  nD2~ 1.4769, and d42~ 0.9937 (Found: C 71.1; H 10.7%. C18H3305. Calculated: C 69.4; H 10.4%). 
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Mixture of 5 ,6 ,7 ,8-Tetrahydroquinol ine (I) and 3-Ethyl-5 ,6 ,7 ,8- te t rahydroquinol ine  (II). A 1.5-g (0.005 
mole} sample of 2 ,6 -d ie thoxy-3- (1-e thoxye thy l ) -5 ,6- te t ramethylene te t rahydropyran  was passed into a flow 
apparatus with ammonia (tenfold excess} over  a T-A1203 cata lys t  at a catalytic zone tempera ture  of 220- 
225~ The catalyzate  was t rea ted  with excess  HC1. The nonbasic products  were  ext rac ted  with e ther ,  and 
the aqueous solution of sal ts  of the bases  was cooled and t rea ted  with excess  NaOH. The l iberated bases  
were  ext rac ted  with ether .  The catalyzate  contained 38.1% I and 62.0% II according to gas-l iquid chromatog-  
raphy (GL C). 

Only I (43.1%} could be identified f rom the reac t ion  of 2 ,6-die thoxy-3-  (1 ~  
methy lene te t rahydropyran  by GLC; two other  compounds (13.9% and 43.0%} have re tent ion t imes that do not 
cor respond  to 3-methyl te t rahydroquinol ine .  

Mixture of Tetrahydroquinol ines  and Quinolines. A 1-g (0.003 mole} sample of 2 ,6-die thoxy-3-(1-  
e thoxyethyl}-5 ,6- te t ramethylene te t rahydropyran  was passed  into a flow apparatus with ammonia over  a P t /  
A1203 catalyst  as descr ibed  above. The catalyzate was worked up as above, and the following composit ion 
of the react ion products  was establ ished by GLC.. I (22.8%), quinoline (11.2%), II (44.5%), and 3-ethylquino- 
l ine (21.6%). 

Under the same conditions, a mix ture  of bases ,  in which I (35.4%} and quinoline (1.8%} were  identified 
by GL C, was obtained f rom 2,6-die thoxy-3-  ( l ' -d ie thoxymethyl ) -5 ,6- te t ramethylene te t rahydropyran ;  two 
o ther  reac t ion  products  (1.2% and 50.4%) had re tent ion  t imes that did not cor respond  to those of 3-methyl -  
tetrahydroquinoline or  3-methylquinoline.  
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