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A b s t r a c t  - Dimethyl  P-ammoethylaceta l  r e a c t s  with p y r y h u m s  (1-5) t o  ~ i e l d  

pyr idiniums (1-3b) - - which are cycl ised to  fused benzoquinol iz ln~ums (4-6).  

1 
B r a d s h e r  and B e a v e r s    re pared the  f i r s t  fully a r o m a t ~ c  benzoquinolrzinium derivatives by 

cyclodehydration of 1-acetonyl-  and 1-phenacyl-2-phenylpyridiniums. R e a c t ~ o n s  of th is  g e n e r a l  

type have been reviewed.  2 ' 3  Chloroaceta ldoxime w a s  previously  used as a qua te rn l s ing  agen t  

to  give the  equivalent of 1-P-oxyethyl s ~ b s t i t u e n t . ~  We now fmd that d imethyl  P-aminoethyl- 

a c e t a l  c a n  be  used as a n  a l t e rna t ive  rou te  to  s u c h  compounds. T h i s  a c e t a l  r e a c t s  wlth 

pyry l iums  to  yield 1-0.0-dimethoxyethyl  de r iva t ives  which have led to syn theses  of the 

condensed r ing  s y s t e m s  4, 5 and 6. Ring s y s t e m s  2 and 6 were  previously unrepor ted.  

Dimethyl  P-aminoethylaceta l  condensed with p y r y h u m s  5, & and & t o  give the  expected 

pyr idiniums 2, 2 and (Table 1 )  by the  usual  method. On t r ea tmen t  with s t r o n g  ac id ,  each 

of the N-(0.P-dimethoxyethy1)pyridiniums cycl ised to  f o r m  quinolizinium s a l t s  (4-6) (Table 2). 

p resumably  + the  ca rbon ium ion in te rmed ia tes  (&-&). 

a Z = O  - 
b Z = NCH CH(OMe)2 - 

2 + 
c 2 = NCHCHOMe - 
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"Heterocycles"  with profound good wishes .  
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Table  1 :  Preparation of pyr ldiniums ( lb-3b) ,  and quinoliziniums (4-6) 

Compound Yield Mp (OC) C r y s p l  Found % F o r m u l a  Required % 
no. % form- C H N C H N 

I b - 54 178-179 p la t e s  67.0  5.3 2 .9  C27H26BF4N0 2 67.1  5.4 2.9 

2b - 57 154.155 p la t e s  62.6  4.8 2.4 C30H28F3N05S 63.0 4 .9  2.4 

3 b - 78 256-257 p la t e s  69,4  5.5 2.5 C31H30BF4N02 69.6 5.6 2.6 
b 

4 - C 
- 76 231-232 needles- 68.2 4 . 3  3 .2  C25H20BF4N0 68.6 4 .6  3.2 

5 - 86 196-197 p r i s m s  66.1 3.9 2 .7  C28H20F3N03S 66.3  3 .9  2.8 

6 - 64 254-256 needles  74.2 4 . 5  3 .0  C2gH22BF4N 73.9 4.7 3 .0  

a ) ~ r o m  MeOH un less  otherwise  indicated. b ) ~ o n o h y d r a t e .  " ~ r o m  80% aqueous EtOH. 

1 
T h e  s t r u c t u r e s  of the  c y c l s e d  products  4-6 a r e  supported by the H n m r  da ta  (Table 2) .  

In the case of 2 and the d i rec t ion  of cycl isa t ion i s  unambiguous, and the s p e c t r a  a r e  

sa t i s fac to r i ly  m t e r p r e t e d  on the  b a s i s  of s t r u c t u r e s  4 and 6. However ,  2b could cyc l i se  to - 
yield e i the r  2 o r  2; a dis t inct ion between these  two s t r u c t u r e s  i s  achieved by compar i son  of the 

s p e c t r a  with those  of the  products  4 and 6 .  
1 

The H n m r  of 2 would be expected to  have a t  l e a s t  four  deshie lded (6  8 .5-9.5)  r e s o n a n c e s  

as found i n  4: m o s t  downfield being H doublet and H s ingle t  (E 6 9),  with H and H (ca  
D E F H - 

6 8.5) mul t lp le ts  (1.2 and 1 . 3  coupling) next m o s t  downfleld due  to s t e r i c  polar isa t ion;  and H 
A 

should be  absent .  S imi la r  downfield shif ts  are observed in  photocyclised he te rocyc le  8. In - 
fact  we find only one deshielded proton a t  8.4 f o r  HD. In o the r  r e s p e c t s ,  the  product f r o m  g 
h a s  a s p e c t r u m  similar to  that  of 6 (cf CH CH a t  6 3 . 2  and 2.9 i n  6 and a t  6 3 .4  in  5) and 

-2 -2 
t h e r e f o r e  i t  is ass igned  s t r u c t u r e  5. F u r t h e r  evidence f o r  s t r u c t u r e  5 c o m e s  f r o m  uv: 

'max. 
f o r  4 and 6 are respect ively  376 and 400 nm.  The product f r o m  h a s  A = 376 n m ,  

max .  
cons i s t en t  with s t r u c t u r e  3; 3 should have hmax. similar to that  of 6. 

7 
Nucleophilic a t t ack  on the benzo[a]quinolizinium r ing  (cf?) has previously  o c c u r r e d  a t  

the 4-position, with ring-opening t o  a n  isoquinoline. When piperidine is reac ted  with 4, 
pyridine 10 is obtained. P r e s u m a b l y  the  phenyl a t  position-4 i n  quno l i z in ium 4 h i n d e r s  

approach of p ~ p e r i d i n e :  hence r ing  opening preferent ia l ly  to  pyridine 10 occurs .  - 



1 a 
Table  2:  H N m r  data- 

Aromatic  
Cpd. 
no .  A B D E 

( 6 )  (m) (1H.d) 0 H . d  
6 6 6 J  6 J  

a ) ~ n  CDCl un le s s  otherwise indicated. 
3 

e ' ~ n  ( c D ~ ) ~ s o .  

Aliphatic 
+ 

F Residual N - C g 2  CFJ(OMe)2 0CH3 C2Hq 
(1H.m) aromat ic s  (2H.d) ( lH ,  t )  (6~:s)  (m) 

b ) ~ r o a d e n e d .  "1" C F  C 0 2 H .  d'd, J 3 H z .  
3 



EXPERJMENTAL 
1 

Ir  and H n m r  s p e c t r a  w e r e  r ecorded  on P e r k i n - E l m e r  257 and P e r k m - E l m e r  R12 

ins t rument s  r e s p e c t ~ v e l y .  Mgs a r e  uncorrected and w e r e  obtained on a Kofler  hot s t a g e  

appara tus .  

P r e p a r a t i o n  of A c e t a l s  ( lb ,  2b and 3b). The  pyryl ium s a l t  (10 mmol )  w a s  

suspended in  CH C1 (5  ml ) ;  P.0-dimethoxyethylamine (10 mmol )  and t r ie thylamine (5 mmol )  
2 2 

were  added and the  mix tu re  was s t i r r e d  f o r  40 min.  Ace t i c  ac ld  (0.1 m l )  w a s  added and the  

mix tu re  s t i r r e d  f o r  a fu r the r  12 min.  A f t e r  pouring Into e t h e r  (200 m l ) ,  the  r e su l t ing  c r y s t a l s  

w e r e  removed by f i l t r a t m n  and washed with w a t e r ,  then with e t h e r .  

P r e p a r a t i o n  of Qumoliz iniums (4. 5 and 6 ) .  Ace ta l  (5. 2 or  $, 5 mmol )  w a s  

heated a t  1 0 0 ' ~  i n  wa te r  (25 m l )  and the appropr ia t e  acid  (fluoroboric f o r  g and 2; t r i f luoro-  

methanesulphonic f o r  2, 25 m l )  f o r  1 . 5  h. T h e  mix tu re  w a s  allowed t o  coo l  to  2 5 ' ~  and 

then the  product was  extracted in to  CH C1 (50 m l ) ,  poured into e t h e r  (200 m l ) ,  and s t i r r e d .  
2 2 

C r y s t a l s  w e r e  isola ted by f i l t ra t ion,  washed with w a t e r ,  and then with e t h e r  (Table 1) .  

was  maintained a t  1 0 8 ~ ~  i n  piperidine (20 m l )  f o r  5 days .  Wate r  (50 m l )  w a s  added and the 

product w a s  extracted into e t h e r  (10 x 1 5  ml ) .  The  e t h e r e a l  l a y e r  w a s  washed with wa te r  

(3 x 20 m l ) ,  d r i e d  over  MgS04,  and r e m o v a l  of the  solvent  a t  2oCIc/25 mmHg gave the 

pyr idine  10 (0.72 g, 7674, p r i s m s  f r o m  n-hexane, m . p .  1 4 3 - 1 4 5 ' ~  (Found: C ,  86.2; H ,  6.7; 

N. 6.4. C H N r e q u i r e s  C ,  86.5; H ,  6.8; N,  6.7%); 6 (CC14) 8 . 2  (2 H. m),  7 .0-7.8  
30 28 2 

(14 H,  m ) ,  6.4 (1 H ,  d ,  J 13 Hz) ,  5.6 (1 H .  d .  J 1 3  Hv\ 1 R Id TT -' ' " I" -' 
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