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A b s t r a c t  - The new he te rocyc l i c  derivatives,l,9,10-trimethoxy-3,4,6,7- 

te t rahydro- ln -1  ,5-methano-2,5-benzoxazonine (£a) and 9.10-dimethoxy-3,4,6,7- 

tetrahydro-ll-l,5-methano-2,5-benzoxazonine-1 - c a r b o n i t r i l e  (zb), were prepared 

i n  76% and 4% y i e l d  r e s p e c t i v e l y  by the  r e a c t i o n  of 8,9-dimethoxy-lob-methyl- 

2,3,6,1Ob-tetrah~dro-5~-oxazolo[2,3-alisoquinoline ( i b )  w i t h  cyanogen bromide 

i n  t h e  presence of methanol and potassium carbonate. Acid hyd ro l ys i s  o f  

(xa) .  fo l lowed by reduc t i on  w i t h  l i t h i u m  te t rahydroa luminate ,  afforded 

3-(2-h~drox~)ethyl-7,8-dimethoxy-2,3,4,5-tetrahydro-l~-3-benzazepin-l-ol ($ 

i n  good y i e l d .  A mechanism o f  fo rmat ion  o f  (£a) and (zb) i s  ou t l i ned .  

As p a r t  of a p r o j e c t  on t h e  synthes is  of new fused n ine-  and ten-membered heterocycles,  

t h e  prepara t ion  o f  a 2.5-benzoxazonine-5(1H)-carbonitrile d e r i v a t i v e  from t h e  cyanogen bromide- 

induced s o l v o l y s i s  o f  the  5H-oxazolo[2,3-alisoquinoline ( l a )  was r e c e n t l y  descr ibed. 1 

I n  an ex tens ion of t h i s  work we now wish t o  r e p o r t  t h a t  t h e  s u b s t i t u t e d  analogue ( i b )  a l s o  

undergoes a r e a c t i o n  on treatment w i t h  cyanogen bromide i n  the  presence o f  methanol, but ,  

unexpectedly, methano-bridged medium-ring heterocyc les  were obtained. 2 

3 React ion (20h a t  ambient temperature) o f  compound ( l b )  (1.604 mnol) w i t h  cyanogen bromide 

(2.125 m l )  i n  methanol-chloroform (1 :2 v l v ;  30 m l )  i n  the  presence o f  anhydrous potassium 

carbonate gave, a f t e r  p. l .c. ,  t h e  1~-1,5-methano-2,5-benzoxazonine d e r i v a t i v e  (<a) (gum, 76% 

4 1 y i e l d ;  methiodide m.p. 241-242' dec.)  (Scheme 1 )  as t h e  major product  [M' 279.1427; 6 H (100 

MHz, CDC13, TMS) 6.93, 6.68 ( 2  x lH,  Zs, H-8 and H-11); 4.00-2.80 (9H, m, H-3, H-4, H-6, H-12 and 

one H-7); 3.88 (6H, s ,  2 x 0CH3); 3.41 (3H, s, C-1-0CH3); 2.52-2.20 ( lH, m, one H-7). 6 13c 

(67.89 MHz, COC13, TMS) 148.0, 147.1 (28, C-9 and C-10 )~ ;  134.0, 133.3 (25, C-7a and c - l l a ? ;  

114.8 (d, C-8); 110.0 (d, C-11); 100.3 (8, C-1); 56.2, 56.1 (2q, C-9-0LH3 and C - 1 0 - o L H ~ ) ~ ;  

57.0 ( t ,  C-3); 50.9 (q, C-LOCH3); 56.7, 54.6, 48.4 (3 t ,  C-4, C-6 and C-la5; 35.0 ( t ,  C -7 ) l .  

The methano-bridged 1 - c a r b o n i t r i l e  (zb)  (4% y i e l d ,  m.p. 141-142") was obta ined as a minor product 



f rom t h i s  r e a c t i o n  CM+ 274.1280; 6 (CDCI~) 7.18, 6.65 (2  x IH, 2s. H-8 and H-11);  3.94, 3.91 

(2  x 3H, 28, 2 x 0CH3); 4.00-2.60 (8H, m, H-3, H-4, H-6 and H-7); 3.62 (2H, s, H-12) l .  The 

CIN s t r e t c h i n g  v i b r a t i o n  cou ld  n o t  be discerned i n  t h e  i n f r a r e d  spectrum o f  (zb)  (ch loro form 
6 

so lu t i on ) ;  however i t  i s  known t h a t ,  occas iona l ly ,  t h i s  absorp t ion  band may be ve ry  weak o r  

absent. 

Some chemical t ransformat ions f u r t h e r  support  the  s t r u c t u r a l  assignment of (ga). Treatment o f  

t h i s  compound w i t h  2.4 M hydroch lor ic  a c i d  a t  ambient temperature f o r  1 h af forded crude 
+ 

3-(2-hydroxyethyl)-7,8-dimethoxy-2,3,4,5-tetrahydro-3-benzaepin-l-one (2) as a gum [M 265.1314; 

"max ( t h i n  f i l m )  3420 (OH), 1665 (C-0) cm"; 6 (CK13)  7.33 ( lH, 8,  H-9); 6.72 ( lH,  s, H-6); 

3.94, 3.90 (2  x 3H, 2s, 2 x 0CH3); 3.85-3.75 ( lH,  broad s, exchanged w i t h  D20, OH); 3.52 (ZH, 

s, H-2); 3.62-3.48 (ZH, m, CU20H); 2.98 (4H, broad s, H-4 and H-5); 2.85-2.65 (ZH, m, 

CE2CH20H)]. Whi le t h i s  amino-ketone decomposed on s torage and on attempted p u r i f i c a t i o n  by 

p.1.c.. r educ t i on  of a f reshly-prepared sample w i t h  l i t h i u m  te t rahydroa luminate  a f f o rded ,  a f t e r  

p. l .c. ,  t h e  more s tab le  1%-3-benzazepin-1-01 (t) ( o i l ,  83% y i e l d ;  methiodide m.p. 149.5-150.5') 

[M' 267; vmax 
1 ( t h i n  f i l m )  3460 (OH) cm' ; 6 (CDC13) 6.88, 6.69 (2  x lH, 2s, ti-6 and H-9); 

5.00-4.20 (ZH, broad s, exchanged w i t h  D20, 2 x OH); 4.80-4.60 ( lH,  m, H-1); 3.75 (2  x 3H, 8, 

2 x 0CH3); 3.70-3.50 (2H, m, C$20H); 3.15-2.45 (8H, m, H-2, H-4, H-5 and Ck2CH20H)]. 

(La, R = H) 

( i b ,  R = Me) 

Scheme 1 
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The rearrangement i s  thought t o  proceed v i a  the  enamine (b) which may a r i s e  from t h e  immonium s a l t  

3 
(a ) ,  formed from the r e v e r s i b l e  f i s s i o n  of the  C-lob-0 bond o f  (i,b) (Scheme 2). React ion o f  ( b )  

7 w i t h  cyanogen bromide should a f f o r d  t h e  immonium s a l t  ( c ) .  and the re  i s  evidence7" t o  suggest 

7 t h a t  ( za )  may be der ived from ( c ) ,  poss ib l y  v i a  an a z i r i d i n i u m  bromide s a l t  such as (d ) ;  (zb)  

cou ld  a l s o  a r i s e  from (d ) .g  I n  support  of t h e  intermediacy o f  t h e  enamine (b) ,  85% exchange o f  

the  protons of the  C-lob methyl subs t i t uen t  of ( l b )  f o r  deuterium was observed, f rom P.M.R. 

spectroscopic ana lys is ,  when t h i s  compound was s t i r r e d  w i t h  c h l o r o f o r m - d p e t h a n o l - d  (2 : l  v f v )  4 

f o r  24 h a t  ambient temperature i n  t h e  presence o f  anhydrous potassium carbonate. 

Me 
MeOH 

OH 

Scheme 2 

Some aspects o f  the  syn the t i c  scope o f  t h i s  rearrangement, together  w i t h  f u r t h e r  evidence f o r  t h e  

proposed r e a c t i o n  mechanism, w i l l  be publ ished l a t e r .  
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