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SYNTHESIS OF SOME HEXAHYDRO-2,7-BENZOXAZACYCLOUNDECINE-7(1H)-CARBONITRILE DERIVATIVES 

FROM TETRAHYDROISOQUINOLINE PRECURSORS 
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Abstract - Treatment of 2-(4-hydroxybuty1)-6,7-dimethoxy-1,2,3,4- 

t e t r a h y d r o i s o q u i n o l i n e  ( i a )  w i t h  cyanogen bromide i n  chloroform/potassium 

carbonate gave t h e  novel he te rocyc l i c  p roduc t ,  11 ,l2-dimethoxy-3,4,5,6,8,9- 

hexahydro-2,7-benzoxazacycloundecine-7(1H)-carbonitrile (2a)  i n  low y i e l d .  

The 1-methyl ( kb )  and 1-phenyl ( k c )  d e r i v a t i v e s  of (:a) were prepared i n  a 

s i m i l a r  fash ion .  

I Cyanogen bromide-induced i n t e rmo lecu la r  n u c l e o p h i l i c  s u b s t i t u t i o n  a f fo rds  a  convenient  r o u t e  t o  a  

v a r i e t y  o f  benz-fused n ine-  and ten-membered he te rocyc l i c  systems. An i n t r amo lecu la r  coun te rpa r t  

o f  t h i s  general  t ype  of  r e a c t i o n  has now been a p p l i e d  t o  t h e  syn thes is  of  t h e  reduced d e r i v a t i v e s ,  

(ka-c ) ,  of  2,7-benzoxazacycloundecine. Although y i e l d s  were r e l a t i v e l y  low,  these a r e  t h e  f i r s t  

r ep resen ta t i ves  o f  t h i s  r i n g  system. 

6  The a p p r o p r i a t e l y  N -subs t i t u t ed  t e t r ahyd ro i soqu ino l i nes  (:a-c) r equ i r ed  as s t a r t i n g  m a t e r i a l s  

were prepared r e a d i l y  by q u a t e r n i z a t i o n  of  t h e  3 ,4 -d ihydro isoqu ino l  i nes  (;la-c)' w i t h  methyl 

4-iodobutanoate3, fo l lowed by r educ t i ono f  t h e  s a l t s  ( i a - ~ ) ~  w i t h  l i t h i u m  te t rahydroa lumina te  i n  

t e t r ahyd ro fu ran .  

React ion (10  h r )  of  (,$a) (1.13 mmole) w i t h  cyanogen bromide (2.26 m o l e )  i n  r e f l u x i n g  ch lo ro fo rm 

(50  m l )  and i n  t h e  presence o f  anhydrous potassium carbonate (7.24 m o l e )  gave t h e  

3,4,5,6,8,9-hexahydro-2,7-benzoxazacycloundecine-7(1H)-carbonitrile ( i a )  (m.p. 107-107.5'C; 15% 

5  y i e l d ;  M' 290.1630) a f t e r  p repa ra t i ve  t h i n  l a y e r  chromatography. L ikewise ,  t h e  eleven- 

t 
membered r i n g  d e r i v a t i v e s  (zb) (m.p. 106-107°C; 9%; M 304.1733) and (zc )  (m.p. 147-148'C; 21%; 
t 

M 366.1898) were prepared from ( i b )  and ($) r e s p e c t i v e l y  under s i m i l a r  exper imental  cond i t i ons .  

A  v a r i e t y  of  o t he r  p roduc ts  were observed i n  a l l  cases, and f rom t h e  r e a c t i o n  w i t h  ( i b )  a  

cons iderab le  amount o f  t h e  e l i m i n a t i o n  p roduc t  ($) [35% y i e l d ;  IR ( l i q u i d  f i l m )  2200 (CN), 

3380 (OH) cm-l ;  6 (CDC13) 7.10-6.68 (3H, m, 2ArH and Ha), 5.60 ( lH ,  d, itvans 17.5 Hz, Hb), 5.29 
- 

(lH, d, Jcis10.6Hz, Hc ) , 3 .91  (6H, s, 2xOCH3) ,3 .80-2 .80  ( 8 H , m , 4 x C H 2 ) .  2.52 ( lH ,  b r .  s, 
- 

OH), 1.90-1.30 (4H, m, 2  x  CH2)] was a l s o  i s o l a t e d .  



I-(CH2)3-COOMe LiA1H4 ' Me0 \ ' Me0 \ 
' ( c H ~ ) ~  \(cH,), 

R R \  
COOMe AH 

a )  R = H  b )  R = Me C )  R = Ph. 

The presence o f  a secocyanarnide moie ty  i n  each o f  t h e  medium-ring d e r i v a t i v e s  (:a-c) was i n d i c a t e d  

1 by a s t r ong  abso rp t i on  band a t  2190-2200 cm-' i n  t h e  i n f r a r e d  spectra.  I n  t h e  H-n.m.r. spec t ra  

(100 MHz, CDCI3, TMS), c h a r a c t e r i s t i c  downf ie ld s i gna l s  were observed fo r  t h e  benzy l i c  p ro tons  

( o r  p ro ton)  ad jacent  t o  oxygen; i n  (:a) these protons appeared as a s i n g l e t  a t  6 4.50, w h i l e  i n  

(Jb) and (zc )  t h e  corresponding C-1 p ro ton  e x h i b i t e d  q u a r t e t  (6 4.44, J 6.25 Hz) and s i n g l e t  

( 6  5.40) resonances r e s p e c t i v e l y .  A doub le t  (J 6.25 Hz) cen t red  a t  6 1.48 was observed f o r  t h e  

C-methyl group i n  ( z b ) .  Other s i gna l s  i n  t h e  n.m.r. spec t ra  o f  (za-c)  were as f o l l ows :  

[(Za)66.77 (ZH, s ,  ArH), 3.90 (6H, s, 2 x 0CH3), 3.64 (2H, t, J4.5  Hz, 3-CH2), 3.43 (ZH, t, 

J 5 Hz, 8-CH2), 3.17 (ZH, t, J 4.5 Hz, 6-CH2), 2.94 (ZH, t, J 5 Hz, 9-CH2), 1.90-1.50 (4H, m, - 

4,5-CH2, shown t o  be coupled t o  H3 and H6 by double i r r a d i a t i o n ) ;  (zb)  S 6.65 and 6.61 (2  x lH, 

25, ArH), 3.81 (6H, s, 2 x 0CH3), c. 4.10-1.50 (12H, m, 6 x CH2); ( i c )  6 7.29 (5H. b r .  s,  1-Ph), 

6.76 and 6.65 ( 2  x lH, 2s, 2ArH). 3.89 and 3.83 (2 x 3H, 2s, 2 x 0CH3), 2. 4.30-1.50 (12H, m, 
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6 x CH2). 

I t  i s  probable t h a t  (ka-c) a r i s e  by a t t ack  of t h e  hydroxyl  group on the C-1 benzy l ic  carbon i n  t h e  

7 
in termedia te  N-cyanoamonium s a l t s  ( t a - c ) .  However, whether t h i s  a t t a c k  i s  a  concerted 

7-Endo-Tet process o r  a  stepwise one v i a  a  s t a b i l i z e d  benzy l ic  cartmnium i o n  intermediate,  i s  

y e t  t o  be es tab l ished.  S im i l a r  cyanogen bromide-induced in t ramolecu lar  0 -a l ky la t i ons  have been 

8 9 
observed p rev ious l y  w i t h  both a c y c l i c  and more constrained c y c l i c  substrates.  

The bromide i on  associated w i t h  ($a-c) cou ld  a l so  a c t  as a  compet i t i ve  nuc leoph i le  and when t h i s  

counter i on  i n  ($,a) was exchanged fo r  f luoroborate,  the  y i e l d  of (23) was more than doubled t o  

32%. The s a l t  ($,a) was f i r s t  formed a t  -40' t o  -50' by reac t i on  o f  (;la) w i t h  cyanogen bromide i n  

7 .  
anhydrous e ther .  Anion exchange was then e f fec ted in by the a d d i t i o n  of s i l v e r  

t e t r a f l u o r o b o r a t e  i n  a c e t o n i t r i l e .  A f t e r  removal o f  t h e  s i l v e r  bromide by cen t r i f uga t i on ,  more 

a c e t o n i t r i l e  was added t o  the  supernatant and the s o l u t i o n  then re f luxed over anhydrous potassium 

carbonate f o r  1  hr.  

Fur ther  work i s  i n  progress t o  i nves t i ga te  the  syn the t i c  usefulness and mechanism of t h i s  reac t i on  

i n  o the r  t e t rahyd ro i soqu ino l i ne  and r e l a t e d  sytems. 
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