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A FACILE SYNTHESIS OF 3-RENZAZEPINE AND DIBENZAZONIhT DERIVATIVES 
P 

Laboratory of Organic Chemistry, University of Amsterdam, 
Nieuwe Achtergracht 129, Amsterdam, The Netherlands. 

A two-step synthesis of methanodibenzazo- 

nine and azepine derivatives starting from 

readily obtainable isoquinolinium salts is 

described. 

In connection with our studies on the reactivity of carbenes 

with enamines2, we have extended the scope of this investigation 

to include the reaction of ylids with iminium salts. This commu- 

nication describes a facile synthesis of methanodibenzazonine and 

3-benzazepine derivatives via the reaction of sulfuranylidene 

ylids with suitable isoquinolinium salts. It may be emphasized that 

the 3-benzazepine.system constitutes the nucleus of the rhoeadine 

and papaverubine alkaloids3. The synthesis of bemazepines has 

4 been recently reviewed by Kametani and Fukumoto . 

The reaction of N-methyl-6,7-dimethoxy-3,4-dihydroisoquinoli- 

nium perchlorate (?;) with 2 eq. of ethyl (dimethylsulfuranylidene) 

acetate5 (further abbreviated as EDSA) led to a mixture from which 

only the unstable 1,2-dehydro-2-carboethoxy-3-methyl-7,8-dimethoxy- 

7 Dedicated to Professor R.B. Woodward on the occasion of his 

60th birthday. 



-benzazepine (2) was isolated in 10% yield. The structure Of 2 
followed from its spectroanalytical data: PMR(CDC13) 6=1.33 t 

(3H, COOCH2CH3), 2.72 s (3H, N-CH3), 2.80 - 3.18 m (4H, symmetri- 
cal pattern for C4 and C5 protons), 4.73 q (2H, COOB2CH3), 6.63 

and 6.67 2 x s, (2H, aromatic protons), 6.80 s (1H, C1-H); IR 

(CHC13) 1730 and 1610 cm-l. 

The reaction of N-(3',4',5'-trimethoxybenzyl)isoquinolinium per- 

chlorate (%) with EDSA gave, after reduction with NaBH4, a mixt- 

ure of benzazepine (s) and a cyclisation product, which was iden- 

tified as 1,2,3,10,1l-pentamethoxy-l4-carboethoxy-13,6-methano[c,f] 

[6]-dibenzazonine (s). This azonine was isolated as a crystalline 

product (m.p. 134.5-135') in 23% yield. The stereochemistry of 2, 
especially with respect to the conformation of the 7-membered ring 

and the relative stereochemistry at C13 and C14, deserves comment. 

The PMR spectrum of 5a is shown in Fig. 1 and the chemical shift 

assignments are as follows: 6=1.21 t (3H. COOCH CH ) 1.90 - 2.30 m 
2-3 

(lH, C8-HA), 3.43 s and 3.05 - 3.60 m (6H, 0CH3, C7-H, C8-HB), 
3.76, 3.78, 3.79, 3.93 4 X s, 3.80 AB, q, JAB=18 Hz, (13H, 4 x 

0CH3, C5-H), 4.15 s (lH, C13-H), 4.18 q (2H, COOm2CH3), 4.44 s 

(lH, C14-H), 4.50 AB, JAB=18 Hz, (lH, C5-H), 6.33, 6.43, 7.09 

3 X s (3H, aromatic). Particularly revealing are the singlets for 

the C13- and C14-protons and the high field proton at 1.90 - 2.30 
m (C8-HA). The singlets for C13-H and C14-H were not affected by 

temperature, implying t5ereby a rigid geometrical relationship 

with a dihedral angle of about 90'. Assignment of C8-HA was check- 

ed by double resonance; irradiation in the region 1.90 - 2.60 led 
to simplification of the pattern in the region 3.00 - 3.70, indi- 
cating that it is one of the C7 or C8 protons. Dreiding molecular 

models show that the aforementioned results can be only accounted 
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f o r  by conformation (6) f o r  s. The C13 and C14 p ro tons  i n  5 are 

indeed a t  r i g h t  ang les  t o  each o t h e r  and t h e  molecule has  a d i s -  

t i n c t  r i g i d i t y ,  whereby t h i s  geometry i s  maintained. I n  5 t h e  

p ro ton  C8-HA subtends i n t c  t he  s h i e l d i n g  zone of  t he  aromat ic  

r i n g  A ,  a f e a t u r e  which adequately  accounts  f o r  i t s  h igh  f i e l d  

chemical s h i f t .  The mass spectrum of  2 exh ib i t ed  t h e  molecular 

+ 
i on  peak 457(M ) and a f ragmentat ion p a t t e r n  c o n s i s t e n t  wi th  t h e  

proposed s t r u c t u r e .  This p a t t e r n  i s  d i s t i n c t l y  d i f f e r e n t  from 

t h a t  o f  an  a l k a l o i d  con ta in ing  a berber ine  ske le ton ,  which i s  an  

a l t e r n a t e  s t r u c t u r e  f o r  t he  c y c l i z a t i o n  product.  The s t r u c t u r e  

o f  2 was f u r t h e r  supported by i t s  t ransformat ion t o  2 i n  t h r e e  

convent ional  s t e p s :  ( a )  LiBHq, (b) TsCl/pyr. and (c) LiA1H4. The 

PNR spectrum of  2 (Fig .  2 )  i s o l a t e d  a s  a chromatographically 

pure product ,  was i n t e r p r e t e d  a s  follows: 6=1.2 d (3H, C14-CH3, 

J=7.5 Hz),  1.95 - 2.25 m ( l H ,  C8-HA), 3.33, 3.75, 3.76, 3.80, 

3.90 5 X s ,  3.00 - 3.80 m ( Z l H ,  5 X 0CH3, C5-H, C7-Hz, C8-HBt 

C13-H, C14-H), 4 . 4 1  AB, JAB=18 Hz ( l H ,  C5-H) ,  6.35, 6.37 and 6.92 

3 x s (3H, a romat ic ) .  

I t  should be emphasized t h a t  r e t e n t i o n  of  t h e  h igh  f i e l d  proton 

( a t  1.95 - 2.25 m) i n  and t he  genera l  PMR-spectral p a t t e r n  o f  

t he  l a t t e r  compound d i f f e r s  s i g n i f i c a n t l y  from t h a t  of t h e  known 

methyl be rbe r i ne  de r i va t i ve s .  

The r e a c t i o n  of pe r ch lo r a t e  (2) with  t he  aforementioned su l -  

fonium y l i d  gave, a f t e r  reduc t ion ,  t he  analogous benzazepine and 

azonine d e r i v a t i v e s  (2: 42%) and (2: 20%), r e spec t i ve ly ,  which 

were separa ted  by chromatography and i s o l a t e d  a s  homogeneous pro- 

6 
duc t s  . 



Concerning t h e  mechanisms of  format ion of 4 and s, it seems 

reasonable  t o  assume t h a t  both t h e  benzazepine and t h e  azonine 

a r i s e  from a common p recu r so r ,  namely, t he  s t a b i l i z e d  azepine 

carbonium i o n  ( z e g ) .  This  p recursor  can be envisaged a s  a r i s -  

i n g  from t h e  r e a c t i o n  of EDSA wi th  &, v i a  t h e  sequence ~ - - + ~ - - +  

7 e 8 .  While i n  t h e  in te rmedia te  benzazepine carbonium ion  a - - 
t r a n s  d i e q u a t o r i a l  con f igu ra t i on  of t h e  bulky groups (7) w i l l  be 

favoured, t h i s  may be expected t o  e x i s t  i n  equ i l ib r ium wi th  r e l a -  

t i v e l y  sma l l e r  amounts of 8 ,  i n  which t h e  benzyl  group occupies  

an  a x i a l  o r i e n t a t i o n .  I n  1, depro tona t ion  from C2 r e s u l t s  i n  t he  

benzazepine s k e l e t o n  which a f t e r  reduc t ion  l e a &  t o  4. On t h e  

o t h e r  hand, conformation (81 wi th  t h e  a x i a l  benzyl group, can be 

expected t o  undergo c y c l i z a t i o n  t o  y i e l d  t h e  azonine system ( 6 ) .  
From Dreiding Models of 8 it can be  c l e a r l y  seen t h a t  t h e  l a t t e r  

c y c l i z a t i o n  process  c o n t r o l s  t h e  s te reochemis t ry  observed f o r  t h e  

t e t r a c y c l i c  system. 

The s y n t h e s i s  o f  t h e  azonine system, v i a  a Pomeranz-Fritsch re-  

a c t i o n ,  ha s  been r epo r t ed  f o r  t h e  f i r s t  t i m e  by sainsbury7.  The 

approach descr ibed  i n  t h i s  communication i s  a s imple r  method and 

i n  add i t i on ,  o f f e r s  t he  p o s s i b i l i t y  of in t roduc ing  s u b s t i t u e n t s  

a t  t h e  Clq p o s i t i o n .  
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