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BENZO- AND INDOLO~UINOLIZINE OERIVATIVES XX'. 

SYNTHESIS AND CONFORMATION OF 5,6,8,9-TETRAHYDR0-1?bH-DIBEPIZOIa,hlnUIN@L121NE 

AND 5,6,8,9,14,14b-HEXAHY0R0BENZ0[allN00L0I3,2-h1QUIN0LI2lNE. 

Abs t rac t  - Oibenzo[a,h]quinoliridines are prepared by an imminium c y c l i z a t i o n  

o r  by PPA c y c l i z a t i o n  o f  t h e  e thy leneox ide  adduct o f  1,2,3.4-tetrahydro-1- 

pheny l i soqu ino l ine .  The conformat ional  e q u i l i b r i u m  i n  the  t i t l e  compounds 

i s  s t ud i ed  by I 3 c  NMR. 

D ibenro [a ,h lqu ino l i z ine  d e r i v a t i v e s  have rece ived  l i t t l e  a t t e n t i o n  compared t o  the  dibenzo 

[a,g]isomers. The e a r l i e s t  c la ims fo r  t h e  syn thes is  of  compounds ic,d by c y c l i z a t i o n  o f  the 3.4- 

2  3 d i hyd ro i soqu ino l i n i um  s a l t s  2_ o r  of t h e  3 .4-d ihydro isocarbos ty r i l  _3_ were shown t o  be i n c o r r e c t .  

6  These compounds cou ld  nevertheless be ob ta ined from 34 o r  by r i n g  c l osu re  o f  the  aldoximes 4, 
7 

fo l lowed by reduc t ion .  The b e s t  y i e l d s  a re  ob ta ined by c y c l i z a t i o n  of the  hydroxyamids 2. 

The f a i l u r e  o f  2c,d t o  c y c l i s e  t o  ic,d as repo r t ed  i n  the  l i t e r a t u r e  i s  due t o  the  absence 

of a c i d  c a t a l y s t  i n  the  r e a c t i o n  medium. I n  our  hands, g c y c l i s e s  q u a n t i t a t i v e l y  t o  & i n  6N 

hyd roch lo r i c  acid.  Moreover t h e  p repa ra t i on  of  t h e  i m i n i m  compound & proceeds i n  h igh  y ~ e l d  

from hornoveratrylamine and 2-(2-bromoethy1)benzaldehyde. 

It i s  known t h a t  an unsubs t i t u t ed  phenyl as i n  5 i s  n o t  r e a c t i v e  enough t o  l ead  t o  &, nor  

5 can i t  be c y c l i s e d  i n  a  B i sh l e r -Nap ie ra l sk i  r e a c t i o n  . The paren t  compound was there fo re  

Prepared s t a r t i n g  from 1,2.3,4-tetrahydro-1-phenylisoquinoline 6, which on r e a c t i o n  w i t h  e thy lene-  

ox ide  g ives  1 i n  95% y i e l d .  The l a t t e r  was c y c l i s e d  i n  polyphosphor ic a c i d  t o  & i n  75% y i e l d .  

The a l k y l a t i o n  o f  6 w i t h  e i t h e r  dibromoethane o r  2-bromoethanol r e s u l t e d  on l y  i n  HBr e l im ina t i on .  

Benzo-subst i tuted q u i n o l i z i d i n e s  can e x i s t  i n  conformational e q u i l i b r i u m  between a  t r ans -  and 

two c is - fo rms.  I n  the  case o f  d ibenzo[a,h]subst i tut ion (R1=R4. R2=R3). bo th  c i s  conformat ions are 



i d e n t i c a l  and are i n te rconve r t i b l e  by a c i s -deca l i n  type r i n g  invers ion.  

For the tetramethoxy-compound id, the t rans stereochemistry was proposed on the basis of i t s  

ease of dehydrogenation w i t h  mercur ic acetate, and o f  i t s  simple pro ton NMR spectrum f o r  the 

6 
methylene protons . No Bohlmann i.r. bands were observed. However, the C5 and C6 protons i n  

the t rans conformation are nonequivalent and should g i ve  a complex pro ton spectrum8". By 

assuming a r a p i d  equ i l i b r i um between t h e  equ iva lent  c i s  conformations, t h e  averaged spectrum 

of an AA'BB' type can be explained. 

The c i s  stereochemistry i s  f u r t he r  confirmed by the carbon-13 NMR spectrum. I t  has been 

shown t h a t  the chemical s h i f t s  of C5 and C6 i n  benzoCa7quinolizidines are c h a r a c t e r i s t i c  of 

the r i n g  fusionlO'll. For the  c is l  conformation, C5 and C6 are expected t o  resonate a t  6 = 29 ppm 

and 6 2 46 ppm respect ive ly ,  whereas fo r  the c i s 2  conformation these values are 25 ppm and 

51 Ppm. As can be seen from t a b l e  1, the observed values fo r  1 are exac t l y  averaqed over these 

model values. This c l e a r l y  ind ica tes  a r a p i d  in terconvers ion of the two c i s  conformers. 

Reaction Schemes 
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Conformational equilibrium in benzoquinolizidines 

el= 9 6 5 flq)-$p 
trans c i s l  cis2 

8 - 

TABLE 1 

13c Chemical shifts of dibenzo[a,hlquinolizidines 1 



6 
Despi te t h e i r  c i s  stereochemistry these compounds a re  r a p i d l y  ox i d i zed  by mercur ic  ace ta te  . 

Th i s  must be ascr ibed  t o  the  enhanced a c i d i t y  of the  13b proton.  A  s i m i l a r  o x i d a t i o n  was 

12 observed i n  an i n d o l e  analog 8 of 1 by Gerzberg . For 8 a c is l  s tereochemistry was proposed 

We cou ld  conf i rm t h i s  stereochemistry f o r  5,6,8,9,14,14b-hexahydrobenz[h]indolo[2,3-a]quinO- 

13 l i z i n e  9 , The carbon-13 chemical s h i f t s  o f  C5 and C7 i n d i c a t e  a  p r e f e r e n t i a l  c is l  conformat ion 

1010.14 
-- 

EXPERIMENTAL 

'H NMR spec t ra  were recorded on a  Bruker HX270, 13C NMR spec t ra  were recorded on a  Bruker WH90 

apparatus. So lu t i ons  were i n  CDCI3 w i t h  t e t r ame thy l s i l ane  as i n t e r n a l  reference.  I R  spec t ra  

were measured w i t h  a  Perk in  Elmer 257 spectrometer and mass spec t ra  w i t h  a  AEI MS 9025 spectro-  

meter. 

- 2-[2-(3,4-Dimethoxyphenyl)ethyl]-3,4-dihydroisoquinolinium bromide $ 

To a  s o l u t i o n  o f  4.75 g  2-(2-bromoethyl)ben~aldehyde~~ i n  50 m l  dioxane, 5  g  homoveratrylamine 

i n  50 ml dioxane are added dropwise w i t h  mechanical s t i r r i n g .  A f t e r  20 mi,n, the  p r e c i p i t a t e  i s  

c o l l e c t e d  and c r y s t a l l i z e d  from ethanol .  Y ~ e l d  : 85%, m.p. 197". i r  : 1660 cm" (c=N+), 

ms : m/e 295 (M+, l o%) ,  151 (37%), 146 (51%),  144 (100%). 
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- 2.3-Dimethoxydibenzo[a,hlquinolizidine ik 

1.9 Grams of ?_1 a re  heated i n  50 ml 6N HCl a t  100' f o r  6 hours. A f t e r  coo l ing ,  the  s o l u t i o n  

i s  b a s i f i e d  w i t h  20% NaOH and ex t r ac ted  w i t h  e the r .  A f t e r  d r y i n g  and evapora t ing  the  so lven t .  

I b  i s  ob ta ined q u a n t i t a t i v e l y .  - 
m.P. (HCl, from e thano l )  : 225-6', nmr : 5.03 (s ,  H13b), 3.17 ( m u l t i p l e t ,  4H). 

I n  an autoclave,  5.3 g 1-phenyl-1,2,3,4-tetrahydroisoquinoline 6 i n  400 ml abso lu te  e thano l  are 

cooled t o  -20°C. Then 3 ml e thy leneox ide  a re  added. A f t e r  s e a l i n g  the  autoclave,  one heats a t  

75'C f o r  24 hour's w i t h  magnetic s t i r r i n g .  

Then the  so l ven t  i s  evaporated and 1 i s  used as such i n  t h e  nex t  r e a c t i o n  s tep .  I t  can a l so  be 

c r y s t a l l i s e d  from c-hexane, m.p. 69.5", ir : 3380 (OH), nmr : 7.2-7.1 (9H arom.), 4.8 ( H I ) ,  

3.6-2.4 (8H a l i f . ) .  

- Dibenzo[a,h]quinaliridine l a  - 
1.18 Grams of  crude 7 a re  heated w i t h  25 g o f  polyphosphor ic a c i d  f o r  6 hours a t  160' w i t h  

mechanical s t i r r i n g .  A f t e r  c o o l i n g  the  m i x tu re  i s  poured on to  i c e  and ex t r ac ted  w i t h  e the r .  The 

water  phase i s  b a s i f i e d  and ex t r ac ted  w i t h  e the r .  Th is  y i e l d s  75% o v e r a l l  y i e l d  f o r  bo th  s teps .  

m.p. (HCl)  : 230-4", ms : m/e 235 (66%), 234 ( loo%) ,  206 (26%). nmr : 5.08 (s ,  H13b). 3.17 

( m u l t i p l e t ,  4H), 2.90 ( m u l t i p l e t ,  4H). 
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