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Di rec t  he te ry la t ion  of furans  by in t e rmed ia t e ly  fo rmed N-acy l cyc l ammon ium cat ions occurs  in the 
reac t ion  of s i x - m e m b e r e d  ni t rogen he t e rocyc le s  with furans in the p r e sence  of acylat ing agents:  

R--C=O R--C=O 
I I 

The monohe te ry l  de r iva t ives  of furan  (I) can be read i ly  conver ted  to II by reac t ion  with an additional 
amount of N - a c y l c y c l a m m o n i u m  sa l t s .  Only monohe te ry l  de r iva t ives  a re  fo rmed  in the reac t ion  under  
analogous conditions with (~-methylfuran,  and hydro lys i s  of these  leads to 2 - m e t h y l - 5 - h e t e r y l f u r a n s .  U s -  
ing this path we were  able to obtain pyr idy l - ,  quinolyl- ,  i soquinolyl- ,  ac r idy l - ,  and phenanthridyl  fu rans .  

E X P E R I M E N T A L  

2 - B e n z o y l - l - ( 2 - f u r y l ) - l , 2 - d i h y d r o i s o q u i n o l i n  e (I). This was obtained in 73% yield and had mp  98- 
99 ~ (from ether) ,  Rf 0.46 [ b e n z e n e - h e x a n e - c h l o r o f o r m  (6 : 1 : 30)], and Xma x 300 nm (log ~ 4.06). IR 
s p e c t r u m  (cm-1): 1600 (furan ring),  1650 (C- -C  of the dihydropyridine ring),  1680 (C ~ O ) .  Found ~c: C 
79.5; H 4.9; N 4.8. C20H15NO 2. Calcula ted  %: C 79.7; H 5.0; N 4.6. 

2 , 5 - B i s ( 2 - b e n z o y l - l , 2 - d i h y d r o - l - i s o q u i n o l y l ) f u r a n  (iI). This was obtained in 20~c yield and had mp 
135-136 ~ (from cyclohexane),  R f  0.16, and Xmax 295 nm (log~ 4.34). IR s p e c t r u m  (cm-1): 1600 (furan 
ring),  1650 ( C = C ) ,  1680 {C = O ) .  Found%: C 80.4; H 5.0; N 5.0; tool.  wt, 535.5. C36H26N203. Calcula ted  
%: C 80.9; H 4.9; N 5.2; tool.  wt. 534.59. 

2 - B e n z o y l - l - ( 2 - m e t h y l - 5 - f u r y l ) - l , 2 - d i h y d r o i s o q u i n o l i n e  {III). This was obtained in 30% yield and 
had mp 87-88 ~ (from methanol) ,  Rf  0.48, and ~ m a x  295 nm (log e 4.01). IR spec t rum (cm-1): 1590 (furan 
ring),  1630 ( C = C ) ,  and 1670 (C ~--~O). Found%: C 79.8; H 5.6; N 4.6. C21H17NO 2. Ca lcu la ted%:  C 80.0; 
H 5.4; N 4.4. 

2-Meth$1-5-(1- isoquinolyl ) furan (IV). The p ic ra t e  of this compound had mp 148-149 ~ (from ethanol).  
Found%: N 9.29. C20H14N408. Ca lcu la ted%:  N 9.11. 

5 -Benzoy l -6 - (2 -me thy l -5 - fu ry l ) -5 ,6 -d ihydrophenan th r id ine .  This had mp 117-118 ~ (from ethanol) 
and Rf  0.56. Found %: C 81.8; H 5.8; N 3.5. C25Hl~NO 2. Calcula ted  %: C 82.2; H 5.2; N 3.8. 
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