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The condensat ion of O- phenylhydroxylamine with piper idin-  4-one and 3- methylpiper id in-  
4- one has given 1 ,2 ,3 ,4- te t rahydrobenz  ofuro [3,2 - c ]pyridine and 4- me thy l -1 ,2 ,3 ,4 - t e t r ahydro -  
benzofuro[3 ,2-c]pyr id ine ,  and these  have been dehydrogenated to the cor responding  he te ro -  
a roma t i c  s y s t e m  of benzofuro[3,2-c]pyr idine .  

It has been es tab l i shed  [1] that the cycl izat ion of 1 -me thy lp ipe r id in -4 -one  and 1 ,2 ,5 - t r ime thy lp ipe r i -  
d in-4-one  with O-phenylhydroxylamine  (I) in ethanolic solutions of hydrogen chlor ide takes  place  smooth-  
ly and leads to N-subs t i tu ted  1 ,2 ,3 ,4- te t rahydrobenzofuro[3 ,2-c]pyr id ines .  The study of this cycl izat ion 
with N-unsubst i tu ted p iper id in -4-ones  m a y  cons iderab ly  expand the synthetic poss ib i l i t ies  of this method 
for  obtaining pharmaco log ica l ly  ac t ive  compounds among benzofuran de r iva t ives ,  al l  the more  s ince N-un-  
subst i tuted 1 ,2 ,3 ,4- te t rahydrobenzofuro[3 ,2-c]pyr id ines  can be dehydrogenated to benzofuro[3 ,2-c]pyr id ines .  
P ipe r id in -4 -one  (II) [2] and 3 -me thy lp ipe r id in -4 -one  (III) [3] were  used as ketonic components .  Substance 
(II) was obtained by the Dieckmann cycl iza t ion of N,N-di( f i -methoxycarbonyle thyl )acetamide with the sub- 
sequent  hydro lys i s  of the methoxycarbonyl  and acetyl  groups;  compound (II) was used in the reac t ion  with- 
out purif icat ion in the f o r m  of the hydrochlor ide .  

In the condensat ion of (I) with (II) and (III) in ethanolic solutions of hydrogen chlor ide without the 
isolat ion of the in te rmedia te  oxime e thers  the 1 ,2 ,3 ,4- te t rahydrobenzofuro[3 ,2-c]pyr id ines  (IV and V) w e r e  
obtained with good yields .  
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In the PMR s p e c t r u m  (in CC14) of (IV) at 1.2 ppm the re  is the s inglet  s ignal  of the proton of the NH 
group; a mul t ip le t  s ignal  of 3-H 2 is located in the 2 .43-2.8-ppm region  and the signal  of 4 -H 2 in the f o r m  of 
a d i s tor ted  t r ip le t  with broadened  components  is located at 3.08 ppm; the 1-H 2 protons a r e  r e p r e s e n t e d  by 
a t r ip l e t  s ignal  with 6 3.82 ppm spl i t  (J ~ 2 Hz) through long- range  coupling with the 4 -H  2 protons .  On the 
addition of CD3OD , the signal  with the ~ 1.2 ppm disappeared ,  but the shape of the remain ing  s ignals  did 
not change, which is due to a f a i r ly  rapid  exchange of the NH proton in the nondeuterated sample  under the 
conditions of record ing  the spec t rum.  In the PMR s p e c t r u m  (in CD3OD) of the hydrochlor ide  (V) the re  is a 
doublet s ignal  of 4 -CH 3 at 1.5 ppm (J = 6 Hz), the s inglet  of 2 -CH 3 with 6 3.2 ppm, a broadened signal  of 
1 -H 2 at  4.6 ppm, and unresolved signals  of the 3 -H 2 and 4 -H protons in the 3.3-4.O-ppm region.  
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Compounds (IV) and (V) were  dehydrogenated by boiling in xylene ove r  pal ladium black to the he te ro -  
a roma t i c  s y s t e m  (VI, VII), (VI) being the unsubsti tuted r ep re sen ta t i ve  of this sys t em.  Some 1 ,3-d isubs t i -  
tuted benzofaro[3 ,2-c]pyr id ines  have r ecen t ly  been obtained by another  method [4]. In the PMR s p e c t r u m  
of (VD there  a r e  only the signals  of a rom a t i c  protons .  In the PMR s p e c t r u m  of (VII), in addition a s inglet  
s ignal  appea r s  with 5 2.6 ppm of the 4 -CH 3 protons .  Compound (V) was N-methy la ted  by the L e u c k a r t -  
Wallach method to f o r m  compound (VIII). 

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

The PMR s p e c t r a  we re  taken on a Var ian  T-60 ins t rument  (60 MHz, 5 scale) .  

P ipe r id in -4 -one  (1I). With s t i r r ing ,  a solution of 216 g (0.935 mole) of N,N-di ( f l -methoxycarbonyl-  
e thyl)acetamide [3] in 200 ml  of absolute benzene was added to a suspension of 41.3 g (1.7 mole) of sodium 
hydride in 800 ml  of absolute benzene,  and then 2 ml  of absolute ethanol was added and the reac t ion  mix-  
t a r e  was boiled for  2 h 30 min. Af te r  cooling with ice, 75 ml  of acet ic  acid and 70 ml  of wa te r  we re  added, 
and the benzene l aye r  was sepa ra t ed  off and evaporated.  The res idue  was t r ea t ed  with 800 ml  of 6 N hy- 
d rochlor ic  acid and the mix tu re  was boiled for  4 h and was evapora ted  in vacuum to dryness .  This gave 
105 g (82%) of the unpurif ied hydrochlor ide  of (ii). 

Hydrochlor ide  of 1 ,2 ,3 ,4-Tet rahydrobenzofuro[3 ,2-c]pyr id ine  (IV). A mix tu re  of 13 g (0.01 mole) of 
the hydrochlor ide  of (II) and 8.7 g (0.006 mole) of the hydrochlor ide  of (I) in 75 ml  of a 25% solution of hy- 
drogen chlor ide in absolute  ethanol was boiled for  2 h, and the prec ip i ta te  that  deposited on cooling was 
f i l t e red  off to give 9 g (86%) of the hydrochlor ide  of (IV), mp 309-310~ (from water) .  Found, %: C 63.0; 
H 5.8; C1 16.8; N 6.7. CIIHllNO �9 HC1. Calculated,  %: C 63.0; H 5.8; C1 16.9; N 6.7. 

The base  (IV), mp53-53.5~ (from ether)  . Found, %: C 76.4; H 6.5; N 8.0. CllHllNO. Calculated,  %: 
C 76.2; H 6.4; N 8.1. 

Hydrochlor ide  of 4 -Methy l - l ,2 ,3 ,4 - t e t r ahydrobenzofuro[3 ,2 -c ]pyr id ine  (V). Similar ly ,  3 g (2 mmoles)  
of the hydrochlor ide  of (III) and 3 g (2.3 mmoles)  of the hydrochlor ide  of (I), by boiling in 40 ml  of ethanolic 
hydrogen chlor ide,  gave 4 g (87.8%) of the hydrochlor ide  of (V), mp 262-263~ (from absolute  ethanol). 
Found, %: C 64.2; H 6.4; C1 15.9; N 6.2. C12HI3NO �9 HCI. Calculated,  %: C 64.4; H 6.3; C1 15.9; N 6.3. 

Benzofuro[3 ,2-c]pyr id ine  (VI). A mix tu re  of 1.2 g of (IV) and 30 ml  of absolute  xylene was boiled for  
10 h in the p re sence  of pal ladium black,  and then the ca ta lys t  was f i l te red  off and the xylene was evapo-  
ra ted  in vacuum to give 1 g (85%) of (VI), mp 73-74.5~ (from heptane). Found, %: C 78.0; H 4.4; N 8.2. 
CllHTNO. Calculated,  %: C 78.1; H 4.2; N 8.3. PMR s p e c t r u m  (CC14) , ppm: 9.2 (singlet, l -H) ,  8.6 (doub- 
let, 3-H, J 6 Hz), 7.8-8.1 (multiplet,  one proton of a benzene ring),  7.2-7.7 (overlapping s ignals  of a 4-H 
doublet with J 6 Hz and mult iplets  of t h ree  protons of a benzene ring). 

4-Methylbenzofuro[3 ,2-c]pyr id ine  (VII). The dehydrogenation of 1.8 g of (V) was p e r f o r m e d  s i m i l a r -  
ly, giving 1 g (59%) of (VII), mp 118.5-120~ (f rom heptane). Found, %: C 78.7; H 5.0; N 7.4. C12HgNO. 
Calculated,  %: C 78.7; H 4.9; N 7.6. PMR spec t rum (in CCIr ppm: 9.0 (singlet,  l - H ) ,  8.4 (singlet, 2-H),  
7.8-8.1,  and 7.2-7.7 (one and th ree  protons of a C6H 4 group),  and 2.6 (singlet, 4-CH3). 

Hydrochlor ide ,  mp > 300~ (decomp.).  Found, %: C1 16.0. C12HgNO �9 HCI. Calculated,  %: C1 16.1. 

Hydroehlor ide  of 2 ,4 -Dimethy l - l , 2 ,3 ,4 - t e t r ahydrobenzofuro [3 ,2 -c ]pyr id ine  (VIII). With i ce -wa te r  
cooling, 5 ml  of 85% fo rmic  acid and 4 ml  of formaldehyde  w e r e  added through a condenser  to 4.4 g of (V). 
The mix tu re  was heated on the wa te r  bath fo r  13 h and was then acidif ied with concentra ted  hydrochlor ic  
acid and evapora ted  to d ryness  in vacuum. The res idue  was dissolved in wate r ,  made alkaline with 25% 
caust ic  soda solution, and ex t rac ted  with e ther .  The ex t rac t  was dried and evapora ted .  The res idue  was 
dissolved in 5 ml  of absolute  benzene,  1 ml of acet ic  anhydride was added, and the mix tu re  was boiled for  
1 h 30 min and was then ex t rac ted  with 15% hydrochlor ic  acid.  The acid solution was made alkal ine with 
20% caust ic  soda solution and ex t rac ted  with e ther .  The ex t rac t  was dried,  and a solution of hydrogen 
chlor ide in e ther  prec ip i ta ted  the hydrochlor ide  of (VIII); yield 3.5 g (63.6%), mp 249-250.5~ (purified by 
reprec ip i ta t ion) .  Found, %: C 65.6; H 6.7; Ct 14.9; N 5.9. C13H15NO �9 HCI. Calculated,  %: C 65.7; H 6.8; 
C1 14.9; N 5.9. 
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