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BENZO- AND INDOLOQUINOLIZINE DERIVATIVES 

PART I X .  A NOVEL ROUTE TO THE TRIBENZO[a,c,hlQUINOLIZINE SYSTEM BY 

ELECTROPHILIC AND PHOTDLYTIC CYCLISATION OF IMMONIUM SALTS 
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SUMMARY - 
Photocyc l isat ion o f  immonium sa l t s ,  fol lowed by reduct ion, has been 

used successfu l ly  i n  the  synthesis o f  tribenzo[a,c,h]quinolizine systems, 

i n  cases where the  e l e c t r o p h i l i c  c y c l i z a t i o n  f a i l e d .  

2 I n  a previous communication we repor ted the synthesis o f  11,15b-di- 

hydro-10H-isoquino[2,1-flphenanthridine (7a ; Scheme 1) by photocyc l isa-  

t i o n  and subsequent reduct ion of a 12-d iphenyl isoquinol in iurn  s a l t  and 

i t s  3,4-dihydro de r i va t i ve .  I n  view o f  our continuous i n t e r e s t  i n  the 

synthesis and the spectroscopic p roper t i es  of benzo- and i n d o l o q u i n o l i z i -  

nes, a novel approach t o  the  tribenzo[a,c,hlquinolizine system was develo- 

ped by c y c l i s a t i o n  of the r e a d i l y  accessible 2-(2'-biphenyl)-3,4-dihydro- 

i soquino l in ium bromide (5a). 

' P a r t  V I I I  : see r e f .  1 



Intramolecular e l ec t roph i l i c  cyc l i sa t ion  of imnonium sa l t s  on the 

st rongly act ivated 2-posit ion o f  an indole nucleus i s  a well-known me- 

3 thod f o r  the synthesis o f  the Pca rbo l i ne  system . This method i s  

harever unsuccessful f o r  the synthesis o f  the dibenzo[a,hlquinolizine 

system [21, even when e lec t roph i l i c  cyc l i sa t ion  i s  strongly favoured 

by the high ac t i va t ion  of the p.methoxy-substituent of Ill. Ear l i e r  

claims t o  have prepared compound 121 by the synthetic sequence out l ined 

from 2-(2'-phenety1)-3,4-dihydroisoquinolinium bromide Ill were unjus- 

5 t i f i e d ,  as proven by Dyke . 
When the 3,4-dihydroisoquinolinium s a l t  [5al was treated wi th poly- 

phosphoric ac id (PPA) a t  175 - 185 OC fo r  2.5 hrs, cyc l i sa t ion  occured 

t o  give 11,15b-dihydro-10~-isoquino[2,1-flphenanthridinet [7al. Reac- 

t i o n  of the n i t r o  der iva t i ve  [5bl  under iden t ica l  conditions f a i l e d  how- 

ever. The only product i so la ted  from the react ion mixture was the hy- 

drolysed s ta r t i ng  material.  

Photocyclisation, followed by reduction, i s  an a1 ternat ive method 

f o r  the preparation of the quinol iz ines (7a) and (7b) from the immonium 

sa l t s  (5a) and (5b). I n  the l i t e r a t u r e  only one example o f  a photocycl i-  
\ + /  

sat ion between an aromatic carbon atom and the carbon atom o f  a /C=N, 

moiety has been found. N-Styrylpyridinium sa l t s  undergo photocycl isat ion 

6 t o  give phenanthridizinium sal ts ,  as shown by Bradsher . The quaternary 

sa l t s  (5a) (0.01 mol), dissolved i n  ethanol (750 ml) w i th  a trace o f  

iodine (5 mg) was i r r ad ia ted  during 30 hrs, using a high pressure 450 W 

mercury vapour Hanovia lamp. The reaction product was immediately reduced, 

The iso la ted  compound was completely iden t ica l  wi th an authentic sample 

( re f .  2). 
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us ing petroleum etheribenzene (1/1) as eluant. A f i r s t  f r a c t i o n  gave t h e  

reduced s t a r t i n g  ma te r ia l  : 2(2'-biphenyl)-1,2,3,4-tetrahydroisoquinoline 

h p .  85O (EtOH) ; NMR (CDC13) : 6 2.56 ppm, t, 2H - 6 3.02 ppm, t, 2H ) 

6 4.13 ppm, s, 2H and 6 7.02-7.64 ppm, m, 13H ; M+ = 2851 i n  a y i e l d  of 

10 %. A second f r a c t i o n  gave the  expected 11,15b-dihydro-10H-isoquino- 

12.1-flphenanthridine (7a) i n  a y i e l d  of 46 %. 

When applying the  same procedure t o  the n i t r o  der ivat ive,(5b),  the 

r ingc losed 11,15b-dihydro-6-nitro-10H-isoquino~2,1-flphenanthridine (7b) 

could be i s o l a t e d  i n  a y i e l d  of 18 % [m.p. NMR (CDC13 - 270 MHz) : 6 2.93 

ppm, m, 1 H - 6 3 . 3 8 p p m , m ,  1 H - 6 3 . 7 7  ppm,m, 1H - 6 4 . 2 6 p p m , m ,  1 H -  

6 5.66 Ppm, S, 1H - 6 6.87-7.49 ppm, m, 8H - 6 7.84 ppm, dd, 1H - 6 8.07 

ppm, dd, 1H and 6 8.57 ppm, d, 1H ; M? =3281.  

The inmonium s a l t s  (5a) and (5b) were prepared us ing the method o f  

7 8 Beke e t  a1 . Condensation of 2-(8-bromoethy1)benzaldehyde (3) and 2-'ami- 

9 nobiphenyl (4a) o r  i t s  5 - n i t r o  d e r i v a t i v e  (4b) gave (5a) and (5b) i n  a 

y i e l d  of 89 % and 84 % respec t i ve l y .  [(5a) : m.p. 204" (dioxane) ; IR (KBr) : 
t 

1640 cm-I (C=N ) ; NMR (CP3COOH) : 6 3.07 ppm, t, 2H - 6 4.16 ppm, t, 2H - 
6 7.40-7.89 ppm, m, 13H and 6 8.02 ppm, s, 1Hl r(5b) : m.p. ,250' (dioxane) ; 

+ 
IR (XBr) : 1630 cm-l (C = N ) ; NMR (DMSO d6) : 6 3.0 ppm, t, 2~ - 6 4.15 ppm, 

t, ZH - 6 7.4-8.5 ppm, m, 11H - 6 8.60 pprn, dd, 1H and 6 9.9 pprn, s, 1Hl. 
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